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ഇന്ത്യൻ
സ്വാതന്ന്ത്യസമര

ചരിന്തരം
കൈപ്പുസ്തൈരം

കൈരള ഭവാഷവാ ഇൻസ്റിറ്റ്യൂട്്



തയ്യാറയാക്കിയത്
ഡ�ോ. പി. ഡ�ോഹൻദോസ്

ഡ�ോ. സസബോസ്റ്റ്യൻ ഡ�ോസഫ്
ഡ�ോ. സെ.എസ്. �ോധവൻ

ലിഡ�ോ സസബോസ്റ്റ്യൻ

സംശ�യാധനം
സരെോഫ. വി. െോർത്ിഡെയൻ നോയർ

ഡ�ോ. ടി.സെ. ആനന്ി

എഡകിശ്യാറകിയൽ സമകിതകി
ഡ�ോ. �യൂസ് ഡ�രി ഡ�ോർജ്്

ഡ�ോ. രെിയോ വർഗീസ്
അമ്ിളി ടി.സെ.
നൗഫൽ എൻ

സെ.ആർ. സരിതകു�ോരി

രൂപകല്പന 
പി. പി. രോ�ീവൻ
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ഇന്്റ്യ സ്ോതന്്റ്യ്യം ഡനടിയിട്് എഴുപത്ിയഞ്് വർഷ്യം തിെയുെ
യോണ്. രണ്ടു നൂറ്ോണ്് െോലഡത്ോള്യം ഇന്്റ്യൻ �നത നടത്ിയ 
സ്ോതന്്റ്യസ�രഡ്ോരോട്ത്ിലൂസടയോണ് ബ്ിട്ീഷ് ആധിപ

ത്റ്യത്ിൽ നിന്്യം ഇന്്റ്യ സ്ോതന്്റ്യ്യം ഡനടിയത്. സെോഡളോണിയൽ 
അധിനിഡവശ ശക്ിെളുസട രോഷ്ടീയ-സോമ്ത്ിെ തോല്പര്റ്യങ്ങളു്യം 
ഇന്്റ്യൻ �നതയുസട സോമ്ത്ിെ രോഷ്ടീയ തോല്പര്റ്യങ്ങളു്യം തമ്ിലുള്ള 
വവരുദ്്റ്യ�ോണ് ഈ ഡപോരോട്ത്ിസറെ അടിത്റ. ഇന്്റ്യയിസല എല്ോ 
സോമൂഹിെ �നവിഭോഗങ്ങളു്യം വിവിധ നിലെളിൽ അണിനിരന്ന 
അതിബൃഹത്ോയ സോമൂഹിെ രോഷ്ടീയ മുഡന്നറ്�ോയിരുന് ഇന്്റ്യൻ 
സ്ോതന്്റ്യ സ�ര്യം. ഡലോെത്ിസല തസന്ന ഏറ്വ്യം കൂടുതൽ �നപ
ങ്ോളിത്മുള്ള ഡദശീയ വിഡ�ോചനഡ്ോരോട്ങ്ങളിൽ ഒന്കൂടിയോണ് 
ഇന്്റ്യൻ സ്ോതന്്റ്യസ�ര്യം. ഇതോെസട് ഏെശിലോരൂപത്ിൽ വളർന് 
വിെസിച്ചതോയിരുന്നില്. വിവിധ ധോരെളു്യം വെവഴിെളു്യം അതിനു
ണ്ോയിരുന്. വ്റ്യത്റ്യസ്ത അടരുെളുണ്ോയിരുന്. ഇരെെോര്യം ഉയർന് 
വന്ന ഇന്്റ്യൻ സ്ോതന്്റ്യ സ�രത്ിലൂസട നൂതന�ോയ ഒരു സോമൂഹിെ 
ഭോവനയു്യം രോഷ്ടീയ ഭോവനയു്യം ഇന്്റ്യയിൽ രൂപസ്ട്ടു. തുല്റ്യനീതി, സ്ോ
തന്്റ്യ്യം, സ�ത്്യം, സോഡഹോദര്റ്യ്യം, �തനിരഡപക്ഷത, �ോതിവിരുദ്ത, 
സോമൂഹിെനീതി എന്നിവയിലധിഷ്ിത�ോയ ഡദശീയതസയക്കുറിച്ചുള്ള 
െോഴ്ച്ോടുെളോയിരുന് അതിസറെ സവിഡശഷത. സ്ോതന്്റ്യസ�ര പൂർവ 
ഇന്്റ്യയിൽ നിലനിന്നിരുന്ന സോമൂഹിെ രോഷ്ടീയ െോഴ്ച്ോടുെളിൽ 
നിന്്യം വ്റ്യത്റ്യസ്തവ്യം പുഡരോഗ�നപരവ�ോയ ഒരു ആശയ�ണ്ഡല�ോയി
രുന് അത് . സ്യംവോദത്ിലൂസടയു്യം സ�രത്ിലൂസടയു്യം ഉരുത്ിരിഞ്ഞു 
വന്ന ഈ ആശയങ്ങൾ സ്തന് ഇന്്റ്യ എന്ന �നെീയ സ്പ്നത്ിന് 
പുതിയ രൂപവ്യം ഭോവവ്യം നൽകുെയുണ്ോയി.

ഇന്്റ്യൻ ഭരണഘടന വിഭോവന്യം സചയ്ത ഇന്്റ്യൻ റി്ബ്ിെ് 
എന്ന ആശയത്ിഡലക്് ഈ രോ�്റ്യ്യം വിെസിച്ചു വന്നത് പല നിലെ
ളിൽ രൂപ്യം സെോള്ളുെയു്യം വിെസിക്കുെയു്യം സചയ്ത അതി ബൃഹത്ോയ 
സ്ോതന്്റ്യ സ�രത്ിലൂസടയോണ്. അതിസറെ ചരിത്ര സന്ർഭങ്ങസള രെോ
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ഥ�ിെ വോയനയിഡലക്് സെോണ്ടുവരിെയോണ് ഈ വെപ്പുസ്തെത്ിസറെ 
അടിസ്ോന ലക്ഷ്റ്യ്യം. ഭരണഘടനോമൂല്റ്യങ്ങൾ സവല്ലുവിളിക്സ്ടുെയു്യം 
ഇന്്റ്യൻ സ്ോതന്്റ്യ സ�ര ചരിത്ര്യം തസന്ന  വളസച്ചോടിക്സ്ടുെയു്യം 
സചയ്യുന്ന സ�െോലിെ സന്ർഭത്ിൽ ഈ വെപ്പുസ്തെ്യം ഏസറ രെഡയോ
�നെര�ോകുസ�ന്ന് െരുതുന്.

സെോഡളോണിയൽ വിരുദ് നടപടിെളിലൂസടയു്യം രെഡക്ഷോഭസ�രങ്ങ
ളിലൂസടയു്യം 1947 ആഗസ്റ് 15-ന് സ്ോതന്്റ്യത്ിഡലക്് നടന് െയറിയ 
ഇന്്റ്യയുസട സ്ോതന്്റ്യസ�രചരിത്ര്യം വർത്�ോനെോലത്ിൽ നസമ് 
നയിഡക്ണ് രെെോശ�ോണ്.  2022–ൽ നിന്ന് 1947–ഡലക്കുള്ള തിരി
ഞ്ഞുഡനോട്്യം എഴുപത്ിയഞ്് സ്തന് വർഷങ്ങൾ നമുക്് സമ്ോനിച്ച 
ഡദശീയ സ�രചരിത്രത്ിഡലക്ോണ് നസമ് നയിക്കുന്നത്. 1757-സല 
പ്ോസി യുദ്ത്ിലൂസട രോഷ്ടീയ സ്ോധീന്യം അരക്ിട്ടുറ്ിച്ച ഇ്യംഗ്ീഷ് 
െമ്നി, പിന്നീട് നികുതി പിരിവെോരോയു്യം ഭരണോധിെോരിെളോയു്യം 
ഇന്്റ്യയുസട ചരിത്രത്ിസറെ വിധിെർത്ോക്ളോയി �ോറി. 1857–സല 
സ�രത്ിനു ഡശഷ്യം 1858–സല വിള്യംബരത്ിലൂസട, ബ്ിട്ീഷ് രോജ്ി 
ഇന്്റ്യയുസട പര�ോധിെോര അധീശത് ശക്ിയോയി �ോറുെയു്യം ഇന്്റ്യയി
സല വിഭവങ്ങസളല്ോ്യം ബ്ിട്ീഷ് സോമ്ോ�്റ്യത്ിസറെ പുഡരോഗതിക്ോയി 
ഉപഡയോഗിക്ണസ�ന്ന് ഉറ്ിച്ചു രെഖ്റ്യോപിക്കുെയു്യം സചയ്തു. അന് മുതൽ 
ഇന്്റ്യ ബ്ിട്സറെ ഡനരിട്ടുള്ള ഭരണസ്യംവിധോനത്ിൻ െീഴിൽ ഡെോളനി
യോയി �ോറുെയു്യം പൂർണ�ോയ സ്ോതന്്റ്യ്യം നഷ്ടസ്ട്് അത് തിരിച്ചുപി
ടിക്ോനുള്ള തീവ്രസ�രങ്ങൾക്് വിളനില�ോകുെയു്യം സചയ്തു. ഇന്്റ്യസയ 
െീഴടക്കുവോനുള്ള യൂഡറോപ്റ്യൻ യോത്രെളു്യം സമ്ർദ െച്ചവട രോഷ്ടീയവ്യം 
തുടങ്ങിയ 1498 മുതൽ തസന്ന തങ്ങൾക്കു നഷ്ട�ോകുന്ന സ്ോതന്്റ്യസത് 
വീസണ്ടുക്കുവോനുള്ള സ�രങ്ങൾ തുടങ്ങിയിരുന്. െടലിലു്യം, െരയിലു്യം 
നടന്ന ഈ ആദ്റ്യെോല സ�രങ്ങൾ ഇന്്റ്യയുസട ഡദശീയ സ�രത്ിസറെ 
ഭോഗ�ോസണങ്ിലു്യം, സെോഡളോണിയൽ രോഷ്ടീയ്യം ഇന്്റ്യൻ  �നത തിരിച്ച
റിഞ്ഞ പതിസനട്ോ്യം നൂറ്ോണ്ിസറെ രണ്ോ്യം പകുതി മുതലോണ് ഇന്്റ്യയുസട 
ഡദശീയ സ�രത്ിസറെ ബീ�ോവോപ്യം ദൃശ്റ്യ�ോവന്നത്. തുടർന്നഡങ്ങോട്് 
സ്ോതന്്റ്യത്ിനോയി നടന്ന സ്യംഘടിതവ്യം അസ്യംഘടിതവ�ോയ 
രെഡക്ഷോഭങ്ങളു്യം സ�രങ്ങളു്യം ചരിത്രത്ിൽ ഡരഖസ്ടുത്ിയിട്ടുണ്്. 
1947–ൽ ഇന്്റ്യ സ്ോതന്്റ്യ്യം ഡനടിസയടുക്കുഡമ്ോൾ സ്ോതന്്റ്യസ�ര 
ചരിത്രത്ിസറെ പിൻബല്യം ഡദശ രോഷ്ട പുനർനിർ�ോണത്ിന് അടിത്റ 
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തീർത് മൂല്റ്യഡബോധ�ോയി �ോറിയിരുന്. വർത്�ോന െോലഘട്ത്ിൽ 
രോ�്റ്യ്യം ഡനരിടുന്ന സവല്ലുവിളിെസള അതി�ീവിക്കുവോനുള്ള ശക്ി സ്യംഭ
രിഡക്ണ്തു്യം ഇഡത സ്ോതന്്റ്യ സ�ര ചരിത്ര്യം നൽകുന്ന പോഠങ്ങളിൽ 
നിന്നോണ്. സ്ോതന്്റ്യസ�രചരിത്ര മൂല്റ്യങ്ങളിൽ നിന്്യം രൂപസ്ട്ടു വന്ന 
ഡദശത്ിസറെ ഭരണഘടന തസന്നയോണ്, സ്തന് ഇന്്റ്യയുസട ചരിത്ര
ത്ിൽ എക്ോലത്്യം രെഡശോഭിച്ചു നിൽഡക്ണ് ഡദശീയ ചരിത്രഡരഖ.

െമ്നിയുസട വരവ്
പതിനോറോ്യം നൂറ്ോണ്ിസറെ ആര്യംഭത്ിൽ തസന്ന തുടങ്ങിയ 

യൂഡറോപ്റ്യൻ െച്ചവടസോന്നിധ്റ്യവ്യം, അവരിൽ ചിലർക്് ഏതോനു്യം 
സ്ലങ്ങളിൽ ഉണ്ോയിരുന്ന നിയന്ണോധിെോരവ്യം വവഡദശിെോധി
പത്റ്യത്ിഡലക്് വഴി �ോറിയത് ഇ്യംഗ്ീഷുെോരുസട വരഡവോസടയോണ്. 
സെോഡളോണിയൽ തോൽ്ര്റ്യവ�ോയി എത്ിയ ഡപോർട്ടുഗീസ്, �ച്ച്, 
ഫ്രഞ്്, യൂഡറോപ്റ്യൻ ശക്ിെൾക്് വോണി�്റ്യ ഡനട്ങ്ങൾക്പ്പുറ്യം ഭൂ�ിശോ
സ്ത്രപര�ോയ രോഷ്ടീയ അധിെോരത്ിഡലക്് �ോറോൻ സോധിച്ചിരുന്നില്. 
1600-ൽ സ്ോപിക്സ്ട് ഇ്യംഗ്ീഷ് ഈസ്റ് ഇന്്റ്യ െമ്നിക്ോയിരുന് 

ബ്ിട്ീഷ് ഈസ്റ്ഇന്്റ്യോ െമ്നിയുസട ഫോക്ടറി
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അത്രസ�ോരു അധീശത്ശക്ിയോയി �ോറോൻ സോധിച്ചത്. മുഗൾ ഭര
ണോധിെോരിയോയ �ഹോ്യംഗീറിസറെ അനു�തിഡയോസട 1613-ൽ സൂറത്ിൽ 
ഫോക്ടറി സ്ോപിച്ച ഇ്യംഗ്ീഷ് െമ്നി അവിട്യം വ്റ്യോപോരഡെന്ദ്ര�ോക്ി വോ
ണി�്റ്യത്ിൽ ഏർസ്ട്ടു. പിൽക്ോലത്് ഡബോ്യംസബയിഡലക്് വോണി�്റ്യ 
ആസ്ോന്യം �ോറ്ിയ ഇ്യംഗ്ീഷ് െമ്നി ഉപഭൂഖണ്ഡത്ിസറെ �റ്് ഭോഗങ്ങളി
ഡലക്കു്യം തങ്ങളുസട വോണി�്റ്യ �ണ്ഡല്യം വ്റ്യോപി്ിച്ചു. 1700–ൽ ബ്യംഗോളിൽ 
ഡഫോർട്് വില്റ്യ്യം എന്ന ഡപരിൽ ഒരു ഡെോട് സ്ോപിച്ച് െിഴക്ൻ രെഡദ
ശസത് െച്ചവടസത് നിയന്ിക്ോനു്യം ശ്ര�ിച്ചു.  മുഗൾ ഭരണോധിെോ
രിയോയ ഫോറൂഖ്ഷിയോർ നൽകുന്ന ഫർ�ോനിലൂസട (ഉത്രവ് ) 1715–ൽ 
ഉപഭൂഖണ്ഡത്ിൽ െച്ചവടത്ിനുള്ള അനു�തി െമ്നി ഡനടിസയടുത്. 
പതിസനട്ോ്യം നൂറ്ോണ്ിസറെ പകുതിഡയോസട ദക്ഷിഡണന്്റ്യയിസല ഫ്രഞ്് 
സ്ോധീനസത് െർണോട്ിെ് യുദ്ത്ിലൂസട ഇല്ോതോക്ിയ ഇ്യംഗ്ീഷുെോർ 
സപോതുവിൽ �റ്് യൂഡറോപ്റ്യൻ ശക്ിെൾക്കു ഡ�ൽ ഇന്്റ്യയിൽ തങ്ങളുസട 
അധിെോര്യം ഉറ്ിച്ചു. ഇതിഡനോടെ്യം മുഗൾ ഭരണകൂടത്ിസറെ ശക്ി 
ക്ഷയിച്ചതു്യം, പുതുതോയി ഉയർന്വന്ന സചറിയ നോട്ടുരോ�്റ്യങ്ങൾ പരസ്പര്യം 
ഡപോരടിച്ചതു്യം, െച്ചവടഡത്ോസടോ്്യം രോഷ്ടീയോധിെോരത്ിഡലക്കു കൂടി 
തോൽ്ര്റ്യ്യം ഡതോന്നിയ ഇ്യംഗ്ീഷ് െമ്നിക്് കൂടുതൽ സൗെര്റ്യ�ോയി. 

രോഷ്ടീയ ആധിപത്റ്യത്ിഡലക്്
മുഗൾ ഇന്്റ്യയിസല ഏറ്വ്യം വിഭവ സമൃദ്�ോയ ബ്യംഗോളിലോണ് 

ഇ്യംഗ്ീഷ് െമ്നി അവരുസട രോഷ്ടീയ അധിെോര സ്ോപനത്ിന് തു
ടക്�ിട്ത്. െച്ചവട സൗ�ന്റ്യങ്ങൾ തുടർച്ചയോയി ദുരുപഡയോഗിക്കുന്ന 
െമ്നിയു്യം ബ്യംഗോൾ ഭരണോധിെോരിയോയ സിറോ�് ഉദ് ദൗളയു്യം തമ്ി
ലുള്ള ബന്്യം വഷളോയത് 1757സല പ്ോസി യുദ്ത്ിഡലക്് നയിച്ചു. 
ചതിയിലൂസട സിറോ�ിസന ഡതോൽ്ിച്ച െമ്നി്ടയുസട തലവൻ 
ഡറോബർട്് വലൈവ് ബ്യംഗോളിനുഡ�ൽ െമ്നിയുസട വോണി�്റ്യ കുത്െ 
സ്ോപിച്ചു. എന്നോൽ പിന്നീടുവന്ന ഭരണോധിെോരിയോയ �ിർ െോസിമു്യം 
െമ്നിയു്യം തമ്ിൽ അഭിരെോയ ഭിന്നത ഉണ്ോവെയു്യം അത് വീണ്ടു
സ�ോരു യുദ്ത്ിൽ െലോശിക്കുെയു്യം സചയ്തു. �ിർെോസി്യം അവ്ധിസല 
നവോബോയ ഷൂ�സയയു്യം അന്നസത് മുഗൾ ഭരണോധിെോരി ഷോ ആല്യം 
രണ്ോ�സനയു്യം ഡചർസത്ോരു സഖ്റ്യ്യം ഉണ്ോക്ി, 1764ൽ ബക്സറിൽ വച്ച് 
െമ്നി്ട്ോളഡത്ോട് ഏറ്റുമുട്ിസയങ്ിലു്യം പരോ�യസ്ടുെയോയിരുന്.
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യുദ്ത്ിൽ വി�യിച്ച െമ്നിക്്, ബ്യംഗോൾ, ബീഹോർ, ഒറീസ എന്നീ 
രെഡദശങ്ങളുസട നികുതി അധിെോരത്ിനു ഡ�ൽ ഉട�സ്ത ലഭിക്കുെയു്യം 
രോഷ്ടീയ�ോയ അനിഡഷധ്റ്യത ഡനടോൻ സോധിക്കുെയു്യം സചയ്തു. 

പതിസനട്ോ്യം നൂറ്ോണ്ിസറെ രണ്ോ്യം പകുതിയിൽ ബ്യംഗോളിൽ 
ആര്യംഭിച്ച ഇ്യംഗ്ീഷ് അധിനിഡവശ്യം പിന്നീട് ഉപഭൂഖണ്ഡത്ിസറെ 
എല്ോ ഡെോണുെളിഡലക്കു്യം വ്റ്യോപിക്കുെയുണ്ോയി. സതക്് വ�സൂറിസല 
വഹദർ അലിയു്യം �െൻ ടിപ്പു സുൽത്ോനു്യം െമ്നിക്് വലിയ 
രെതിസന്ി സൃഷ്ടിച്ചു. ഫ്രഞ്് പിന്തുണയു്യം, സ�ച്ചസ്ട് വസനിെ 
ശക്ിയുമുണ്ോയിരുന്ന ടിപ്പുവിസന ഡനരിടോൻ എളു്�ോയിരുന്നില്. 1780 
മുതലുള്ള രണ്് പതിറ്ോണ്ടുെളിൽ െമ്നി നോല് തവണ ടിപ്പുവ�ോയി 
ഏറ്റുമുട്ടുെയുണ്ോയി. �റോത്െളുസടയു്യം �റ്് സചറുനോട്ടുരോ�്റ്യങ്ങളുസടയു്യം 
സഹോയഡത്ോസട 1799–ൽ െമ്നി ടിപ്പുവിസന ഡതോൽ്ിച്ച് വ�സൂർ 
അധീനതയിലോക്ി. പലഡ്ോഴോയി സചയ്ത മൂന്ന് യുദ്ങ്ങളിലൂസട 1819 
ആയഡ്ോഡഴക്കു്യം �റോത്ോെസളയു്യം െമ്നി ഡതോല്പിക്കുെയു്യം സ�ക്ോ
ണിൽ രോഷ്ടീയ ഡ�ധോവിത്്യം ഡനടുെയു്യം സചയ്തു. 1840–െളിൽ നടക്കുന്ന 
ആ്യംഡഗ്ോ–സിഖ് ഡപോരോട്ങ്ങളുസട ഒടുവിൽ പഞ്ോബിന് ഡ�ലു്യം െമ്നി 
അധിെോര്യം സ്ോപിച്ചു. 

വസനിെ വി�യഡത്ോസടോ്്യം ഭരണപരവ്യം നയതന്പരവ
�ോയ സഡങ്തങ്ങൾ കൂടി ഇ്യംഗ്ീഷ് െമ്നി രോഷ്ടീയ ഡ�ധോവിത്്യം ഡനടു
ന്നതിന് ഉപഡയോഗിച്ചു. ഇന്്റ്യൻ നോട്ടുരോ�്റ്യങ്ങസള ഇ്യംഗ്ീഷ് െമ്നിക്് 
െീഴിൽ സോ�ന്ൻ�ോരോക്കുന്ന വസനിെ സഹോയ വ്റ്യവസ്യോയിരുന് 
അവയിൽ രെധോനസ്ട്ത്. െമ്നിയുസട ഗവർണർ �നറലോയിരുന്ന 
സവല്സ്ി രെഭുവോയിരുന് ഈ നയത്ിസറെ ഉപജ്ോതോവ്. ഇതുവഴി 
നോട്ടുരോ�്റ്യങ്ങളുസട ഭരണെോര്റ്യങ്ങളിൽ ഇടസപടോൻ െമ്നി രെതിനി
ധിസയ നിയ�ിക്ോനു്യം െമ്നി്ട്ോളത്ിസറെ ചിലവ് നോട്ടുരോ�്റ്യങ്ങസള
സെോണ്് വഹി്ിക്ോനു്യം അവിടുസത് പട്ോളസത് നിയന്ിക്ോനു്യം 
നോട്ടുരോ�്റ്യങ്ങളുസട നയതന് ബന്ങ്ങളുസട ഡ�ൽഡനോട്്യം നടത്വോനു്യം, 
െമ്നിക്കുള്ള സോമ്ത്ിെ വരവ് ഉറ്ോക്ോനു്യം െഴിഞ്ഞു. വഹദരോ
ബോദ്, വ�സൂർ, തഞ്ോവൂർ, തിരുവിതോ്യംകൂർ, സെോച്ചി മുതലോയ അഡനെ്യം 
നോട്ടുരോ�്റ്യങ്ങൾ ഈ ഉടമ്ടിയിൽ ഒപ്പുവയ്കോൻ നിർബന്ിതരോവന്ണ്്. 
വസനിെ സഹോയവ്റ്യവസ്സയക്ോൾ ദൂരവ്റ്യോപെ�ോയ രെത്റ്യോഘോത്യം 
സൃഷ്ടിക്ോൻ ഡപോന്നതോയിരുന് �ൽഹൗസി രെഭു സെോണ്ടുവന്ന അറ്ോ
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ലടക്ൽ നിയ�്യം (Doctrine of lapse). ഇതു രെെോര്യം നോട്ടുരോ�്റ്യങ്ങളിസല 
ഭരണോധിെോരി, അനന്രോവെോശി ഇല്ോസത �രിച്ചോൽ ആ രെഡദശ്യം 
ബ്ിട്ീഷ് െമ്നിയുസട അധീനതയിലോകു�ോയിരുന്. ഇങ്ങസന ഡനടിയ 
നോട്ടുരോ�്റ്യങ്ങളിൽ ആദ്റ്യഡത്ത് 1848–ൽ പിടിസച്ചടുത് സത്ോറയോയി
രുന്. തുടർന്ന് �യ് പൂർ, ഭഗത്, നോഗ്പൂർ, ഝോൻസി, അവ്ധ് തുടങ്ങി 
നിരവധി നോട്ടുരോ�്റ്യങ്ങൾ െമ്നിയുസട അധിെോരഡത്ോട് കൂട്ിഡച്ചർക്
സ്ടുെയുണ്ോയി

ആദ്റ്യെോല സചറുത്നിൽപ്പുെൾ
സെോഡളോണിയൽ ഭരണത്ിസറെ സോമ്ത്ിെ ചൂഷണവ്യം, 

സോമൂഹിെ സോ്യംസ്ോരിെ ഇടസപടലു്യം �നങ്ങളിൽ വലിയ രെതിഡഷധ്യം 
സൃഷ്ടിച്ചു. നികുതി കുടിശ്ിെ മൂല്യം ഭൂ�ി നഷ്ടസ്ട് െർഷെർ, സ�ീന്ോർ
�ോർ, വ്റ്യോപോര നയ്യം മൂല്യം സതോഴിൽ നഷ്ടസ്ട് സനയ്ത്തുെോർ, വെസത്ോ
ഴിൽ സചയ്യുന്നവർ, സോ്യംസ്ോരിെ ഇടസപടൽ ഭയന്ന പുഡരോഹിതർ, 
അധിെോര നഷ്ട്യം സ്യംഭവിച്ചവർ, രെ�ോണി�ോർ, നോട്ടുരോ�ോക്ന്ോർ തുടങ്ങി 
വിവിധ വിഭോഗ്യം ആളുെൾക്ിടയിൽ രെതിഡഷധ്യം പടരുന്ണ്ോയിരുന്. 
പതിസനട്ോ്യം നൂറ്ോണ്ിസറെ രണ്ോ്യം പകുതിയിൽ കുടിസയോഴി്ിക്ലിസന 
തുടർന്ണ്ോയ സന്റ്യോസി – ഫക്ീർ സ�ര്യം, െഴുത്റ്ൻ നികുതി 
പിരിവിസനതിസര ഡഗോരഖ്പൂരിലു്യം ഹോത്റസിലു്യം നടന്ന സ�രങ്ങൾ, �ല
ബോറിൽ പഴശ്ി രോ�യു്യം �ലബോർ െർഷെരു്യം, തിരുവിതോ്യംകൂറിൽ ഡവലു
ത്മ്ി ദളവയു്യം സെോച്ചിയിൽ പോലിയത്ച്ചനു്യം, ത�ിഴ് രെഡദശങ്ങളിൽ 
പോളയക്ോർ�ോരു്യം (poligars) നടത്ിയ െമ്നി വിരുദ് ഡപോരോട്ങ്ങൾ, 
പോശ്ോത്റ്യ സോ്യംസ്ോരിെ നുഴഞ്ഞു െയറ്ത്ിസനതിസര നടന്ന വഹോബി 
രെസ്ോനത്ിസറെയു്യം ഫവറസിെളുസടയു്യം സ�ര്യം, പഞ്ോബിസല കൂക്ോ 
സ�ര്യം, ഒറീസ രെഡദശത് നടന്ന വപക് സ�ര്യം തുടങ്ങിയവ ആദ്റ്യ
െോല സെോഡളോണിയൽ വിരുദ് ഡപോരോട്ങ്ങളോയിരുന്. 

1857–സല ബ്ിട്ീഷ് വിരുദ് ഡപോരോട്്യം
നോട്ിൽ സപോതുവിൽ ഉണ്ോകുന്ന െമ്നി വിരുദ് സ�രങ്ങൾ 

വസന്റ്യത്ിലു്യം ചലന്യം സൃഷ്ടിച്ചു. െർഷെ പശ്ോത്ലത്ിൽ നിന്്യം 
വരുന്ന െമ്നിയിസല ഇന്്റ്യൻ പട്ോളക്ോർക്് തങ്ങളുസട ഡസോദരർ നട
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ത്ന്ന സ�രങ്ങഡളോട് അനുഭോവ്യം ഡതോന്െ സോധോരണ�ോയിരുന്. ഈ 
സ�രങ്ങസള അടിച്ച�ർത്ോൻ നോട്ടുെോരോയ പട്ോളക്ോസര തസന്ന ഉപഡയോ
ഗിച്ചതു്യം, തഡദേശീയ �ത സോ്യംസ്ോരിെ മൂല്റ്യങ്ങസള പരിഗണിക്ോത്തു്യം 
കുറഞ്ഞ കൂലിയുസ�ല്ോ്യം വസന്റ്യത്ിൽ െടുത് അസ്യംതൃപ്ി സൃഷ്ടിച്ചു. 
പസത്ോൻപതോ്യം നൂറ്ോണ്ിസറെ ആദ്റ്യ പകുതിയിൽ തസന്ന സവല്ലൂർ (1806), 
അസ്യം (1825), ഡഷോലോപൂർ (1838) തുടങ്ങി നിരവധിയിടങ്ങളിൽ സചറിയ 
െലോപങ്ങൾ ഉണ്ോയി. 

ഭക്ഷണ്യം പോചെ്യം സചയ്യുന്ന �ോവിൽ എല്ലുസപോടി ഡചർത്ിട്ടു
സണ്ന്്യം പുതിയതോയി വസന്റ്യത്ിൽ ഇറക്കു�തി സചയ്ത ഡതോക്ി
സറെ തിരയിൽ പശുവിസറെയു്യം പന്നിയുസടയു്യം സെോഴുപ്പുസണ്ന്മുള്ള 
െി്യംവദന്ി പട്ോളക്ോർക്ിടയിൽ െോട്ടുതീ ഡപോസല പടർന്. �ീററ്ിലു്യം 
ബർഹ്യംപൂരിലു്യം പട്ോളക്ോർ രെതിഡഷധിസച്ചങ്ിലു്യം അത് ഉടൻ അടിച്ച
�ർത്സ്ട്ടു. എന്നോൽ 1857 �ോർച്ചിൽ ബോരഖ്പൂരിസല സർ�റെ് ഡ��സറ 
�്യംഗൾ പോസണ്ഡസയന്ന വസനിെൻ സവടിസവച്ചഡതോസട െോര്റ്യങ്ങൾ 
െമ്നിയുസട െയ്ിൽ നിന്ന് വഴുതിത്ടങ്ങി. �ീററ്ിസല വസനിെർ 
ഡ�ലധിെോരിെസള വധിക്കുെയു്യം �ൽഹിയിഡലക്് �ോർച്ച് സചയ്ത് മുഗൾ 
ഭരണോധിെോരിയോയ ബഹദൂർ ഷോഡയോട് ഡപോരോട്ത്ിസറെ ഡനതൃത്്യം 
ഏസറ്ടുക്ണസ�ന്ന് ആവശ്റ്യസ്ടുെയു്യം സചയ്തു. ബഹോദൂർ ഷോ നോട്ടുരോ
�്റ്യങ്ങളിസല ഭരണോധിെോരിെഡളോട് െമ്നി വിരുദ് ഡപോരോട്ത്ിൽ 
പങ്ോളിയോവോൻ ആവശ്റ്യസ്ടുെയുമുണ്ോയി. വളസര ഡവഗത്ിൽ തസന്ന 
ഇന്്റ്യൻ നോട്ടുരോ�്റ്യങ്ങളിസല ഭരണോധിെോരിെൾ ഈ ആഹ്ോനഡത്ോട് 
രെതിെരിച്ചു. അറ്ോലടക്ൽ നിയ�സത് തുടർന്ന് അധിെോര്യം നഷ്ടസ്ട് 
നോനോ സോഹിബ് െോൺപൂരിലു്യം, അവ്ധിൽ ബീഗ്യം ഹസ്രത് �ഹലു്യം 

നോനോസോഡഹബ്, തോന്ിയോഡതോ്ി, റോണി ലക്ഷി ഭോയ് 
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ബിഹോറിൽ െൻവർ സി്യംഗ്യം വഫസബോദിൽ �ൗലവി അഹമ്ദുള്ള
യു്യം ഝോൻസിയിൽ റോണി ലക്ഷി ഭോയിയു്യം �റ്റു്യം വിവിധ ഇടങ്ങളിൽ 
െമ്നി വിരുദ് ഡപോരോട്ത്ിന് ഡനതൃത്്യം നൽെി. ഉത്ഡരന്്റ്യൻ 
രെഡദശസത് െമ്നിക്് െീഴിലുണ്ോയിരുന്ന ഇന്്റ്യൻ പട്ോളക്ോർ 
ഉയർന്വരുന്ന െമ്നി വിരുദ് രെതിഡഷധത്ിസനോ്്യം ഡചർന്. 
ആദ്റ്യസത് തിരിച്ചടിക്് ഡശഷ്യം െമ്നി രെഡക്ഷോഭസത് ശക്�ോയി 
അടിച്ച�ർത്ി. ഒട്ടു�ിക് ഡനതോക്സളയു്യം സെോല്ലുെഡയോ, നോടുെടത്
െഡയോ സചയ്തു. ഉപഭൂഖണ്ഡത്ിസറെ സതക്കു്യം പടിഞ്ഞോറു്യം െിഴക്കുമുള്ള 
വസനിെരുസടഡയോ, നോട്ടുരോ�്റ്യങ്ങളുസടഡയോ പിന്തുണ രെഡക്ഷോഭെോ
രിെൾക്് ലഭിച്ചില് എന്�ോത്ര�ല് അവിസട നിന്ള്ള വസന്റ്യസത് 
ഉപഡയോഗിച്ചോണ് െമ്നി രെഡക്ഷോഭെോരിെസള അ�ർച്ച സചയ്തത്. സ്യം
ഘോടനത്ിസലയു്യം ആയുധ ലഭ്റ്യതയിസലയു്യം ദൗർബല്റ്യവ്യം സപോതുവോയ 
ആശയ ഐെ്റ്യ�ില്ോസത ഡപോയതു്യം 1857–സല രെഡക്ഷോഭത്ിസറെ 
പരോ�യത്ിനു െോരണ�ോയി. സോമുദോയിെ ഐെ്റ്യവ്യം വസനിെ 
െർഷെ ഐെ്റ്യവ്യം ഈ രെഡക്ഷോഭത്ിസറെ മുഖമുദ്രയോയിരുന്. ഒറ്ഡനോ
ട്ത്ിൽ പരോ�യസ്സട്ങ്ിലു്യം പിന്നീട് നടന്ന മുഴുവൻ സെോഡളോണിയൽ 
വിരുദ് ഡപോരോട്ങ്ങൾക്കു്യം ബഹു�ന സ�രങ്ങൾക്കു്യം തുടക്�ോയിരുന് 
1857–സല �ഹത്ോയ സെോഡളോണിയൽ വിരുദ് രെഡക്ഷോഭ്യം. ചരിത്രെോ
രന്ോരിൽ ചിലർ ഒന്നോ്യം സ്ോതന്്റ്യ സ�രസ�ന്്യം, �റ്റുചിലർ െർഷെ–
വസനിെ ഡപോരോട്സ�ന്്യം, സോമ്ോ�്റ്യവോദിെൾ ശിപോയി ലഹള 
സയന്്യം ഈ ഡപോരോട്സത് വിഡശഷി്ിച്ചു.

�ോതിവിരുദ്-നഡവോത്ോന-പരിഷ്കരണ രെസ്ോനങ്ങൾ 
സെോഡളോണിയൽ ചൂഷണത്ിൽ നിന്ള്ള രോഷ്ടീയവ്യം സോമ്ത്ി

െവ�ോയ സ്ോതന്്റ്യഡത്ോസടോ്്യം ഇന്്റ്യൻ സമൂഹത്ിൽ നിലനിന്നി
രുന്ന സോമൂഹിെവ്യം സോ്യംസ്ോരിെവ�ോയ ഡവർതിരിവെളു്യം ചൂഷണവ്യം 
ഇല്ോതോക്ോനുള്ള രെവർത്നങ്ങളു്യം സ്ോതന്്റ്യ സ�രത്ിസറെ ഭോഗ�ോ
യിരുന്. സ്രോ�ിസന്റ്ിയുള്ള വിഡ�ോചന സങ്ല്പങ്ങൾ ഉൾസക്ോള്ളുന്ന 
ആശയങ്ങളോണ് നഡവോത്ോന പരിഷ്ക്കരണ രെസ്ോനങ്ങളു്യം സോമൂഹി
െനീതി രെഡക്ഷോഭങ്ങളു്യം ഉയർത്ി സെോണ്ടുവന്നത്. പസത്ോൻപതോ്യം 
നൂറ്ോണ്ിസറെ ആദ്റ്യ ദശെങ്ങളിൽ തസന്ന നഡവോത്ോന–�തപരിഷ്കരണ 
രെസ്ോനങ്ങളു്യം �ോതിവിരുദ് രെസ്ോനങ്ങളു്യം സോമൂഹിെ നീതിക്ോയു



ഇന്ത്യൻ
സ്വാതന്ന്ത്യസമര

ചരിന്തരം 13

ള്ള രെഡക്ഷോഭങ്ങളു്യം സോമൂഹിെ തുല്റ്യതയു്യം തുല്റ്യനീതിയു്യം പൗരോവെോശ
ങ്ങളു്യം ലി്യംഗനീതിയു്യം അടിസ്ോന ആവശ്റ്യങ്ങളോയി മുഡന്നോട്ടുവച്ചിരുന്. 
തുല്റ്യതോഡബോധ്യം, വിഭവ–അധിെോര പങ്ോളിത്്യം, യുക്ി വിചോര്യം, 
ശോസ്ത്ര ചിന്, �ോനവിെത തുടങ്ങിയ ഡബോധ്റ്യങ്ങളു്യം ആധുനിെതയു്യം പോ
ശ്ോത്റ്യ വിദ്റ്യോഭ്റ്യോസവ്യം സൃഷ്ടിച്ച തുറസിലോണ് സോമൂഹിെ പരിഷ്കരണ 
രെസ്ോനങ്ങൾ രൂപസ്ട്ത്. 

പിന്നീട് ബ്ഹ്മസ�ോ��ോയി �ോറിയ ബ്ഹ്മസഭ (1828) രൂപീെരി
ച്ച റോ്യം ഡ�ോഹൻ ഡറോയ് ആയിരുന് നഡവോത്ോന രെവർത്നങ്ങളുസട  
ആദ്റ്യ പഥിെരിസലോരോൾ. അഡദേഹ്യം ബ്ോഹ്മണ �തത്ിസല അന്വി
ശ്ോസങ്ങൾ, ദുരോചോരങ്ങൾ, �ോതി–വർണവ്റ്യവസ്, വിഗ്രഹോരോധന 
എന്നിവസയ െഠിന�ോയി വി�ർശിച്ചിരുന്. സതി നിഡരോധനത്ിന് 
(1829) ഉപയുക്�ോവ്യം വിധ്യം സോമൂഹിെ ഡബോധസത് സ്ോധീനിക്കുന്ന
തിൽ ഡറോയിയുസട പങ്് വലുതോണ്. ഫ്രഞ്് വിപ്വത്ിസറെ ആശയങ്ങൾ 
ബ്യംഗോളിസല ഒരു പറ്്യം യുവോക്സള സ്ോധീനിച്ചതിസറെ ഭോഗ�ോയി പുഡരോ
ഗ�ന ആശയങ്ങളു്യം യുക്ിചിന്യു്യം സമൂഹത്ിൽ രെചരി്ിക്ോനോയി 
രൂപ്യം സെോണ് രെസ്ോന�ോണ് സഹൻറി വിവിയൻ �ിഡറോസിഡയോ 
സ്ോപിച്ച യ്യംഗ് ബ്യംഗോൾ മൂവ്സ�റെ്. ബ്യംഗോളിസല പുഡരോഗ�ന 
രെസ്ോനത്ിന് ഡനതൃത്പര�ോയ പങ്് വഹിച്ചവരോണ് ഡെശബ് 
ചന്ദ്രസസൻ, അക്ഷയ് കു�ോർ ദത്്, ഡദഡബന്ദ്രനോഥ് ടോഡഗോർ, വിധവോ 

രോ�ോറോ്യംഡ�ോഹൻഡറോയ്, ഈശ്രചന്ദ്ര വിദ്റ്യോസോഗർ
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വിവോഹത്ിന് അനുകൂല�ോയു്യം വശശവ 
വിവോഹങ്ങസള എതിർത്്യം ര്യംഗത്വന്ന 
ഈശ്രചന്ദ്ര വിദ്റ്യോസോഗർ എന്നിവർ. 
�നുഷ്റ്യ ഡസവനത്ിനോയി വദവ സങ്ല്പ
സത് രൂപസ്ടുത്ന്ന ചിന് മുഡന്നോട്ടുവച്ച 
രോ�കൃഷ്ണ പര�ഹ്യംസരുസട ശിഷ്റ്യൻ സ്ോ�ി 
വിഡവെോനന്ൻ സോമൂഹിെ ഡസവനത്ിലു്യം 
ഹിന്ദു�തത്ിസല അനോചോരങ്ങസള ഇല്ോ
തോക്കുന്നതിലു്യം ശ്രദ്ിച്ചിരുന്. 

സ ോ മൂ ഹ ി െ  പ ര ി ഷ്ക്ക ര ണ വ ്യം 
സോമൂഹിെ നീതിയു്യം തമ്ിൽ ഡയോ�ി്ി
ക്കുന്ന രെവർത്നങ്ങൾ െീഴോള സമൂഹങ്ങ
ളിൽ നിന്നോണ് ഉയിസരടുത്ത്. ഗരു ചന്ദ്ര തോക്കൂർ ഡനതൃത്്യം സെോടുത് 
ബ്യംഗോളിസല അയിത്�ോതിക്ോരുസട നോ� ശൂദ്രരെസ്ോന്യം, �ോതിവിരു
ദ്തയു്യം സോമൂഹിെ സോഡഹോദര്റ്യവ്യം വിദ്റ്യോഭ്റ്യോസ രെചോരണവ്യം മുഖമുദ്ര
യോക്ിയ �ഹോത്ോ ഡ�്റ്യോതിബോ ഫൂസലയുസട സത്റ്യഡശോധെ് സ�ോ�്യം, 
സ്ോ�ി അച്ചുതോനന്് ഡനതൃത്്യം സെോടുത് ആദി ഹിന്ദു ധർമ് രെസ്ോന്യം 
എന്നിവ ഇത്രത്ിലുള്ളവയോയിരുന്. �ഹോത് ഡ�്റ്യോതിബോഫുസല 
സോമൂഹിെ പരിഷ്കരണഡത്ോസടോ്്യം ബ്ോഹ്മണോധിപത്റ്യത്ിസനതിരോയ 

മുഡന്നറ്ങ്ങൾക്് ഡനതൃത്്യം നല്ി. അഡദേഹ്യം 
ദരിദ്ര െർഷെരുസടയു്യം അടി� �ോതിെ
ളുസടയു്യം വിഡ�ോചനസത് മുൻനിർത്ി 
‘ഗലോ്യംഗിരി’ എന്ന ഗ്രന്്യം രചിച്ചു. �ോതി 
വ്റ്യവസ്യ്ക്യം ബ്ോഹ്മണോധിപത്റ്യത്ിനു്യം 
എതിസര നിലസെോണ് ഫുസല ഡദശീയ 
രെസ്ോനത്ിസല ബ്ോഹ്മണരുസടയു്യം വഡര
ണ്റ്യ�ോതിെളുസടയു്യം ഡനതൃത്സത് ഡചോദ്റ്യ്യം 
സചയ്തു. ആദി ആന്ധ്ര, ആദി െർണ്ോടെ, 
ആദി ദ്രോവി� എന്നീ സങ്ൽ്ങ്ങസള 
മുൻനിർത്ി ദക്ഷിഡണന്്റ്യയിസല വിവിധ 
ഭോഷോ രെഡദശങ്ങളിൽ �ോതിവിരുദ് 
സോമൂഹിെ രെസ്ോനങ്ങൾ വളർന് വന്. 

സ്ോ�ി വിഡവെോനന്ൻ

ഡ�്റ്യോതിബോ ഫൂസല
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ഡബോ്യംസബയിൽ ബോൽശോസ്ത്രി �്യംഡബ�്െർ, ഡലോെഹിതവോദി എന്ന
റിയസ്ട് ഡഗോപോൽ ഹരി ഡദശ്മുഖ്, ആന്ധ്രയിസല വീഡരശലി്യംഗ്യം എന്നി
വരു്യം സോമൂഹിെ പരിഷ്കരണ പരിപോടിയുസട ഡനതൃത് സ്ോനങ്ങളിൽ 
രെധോന പങ്കുവഹിച്ചവരോണ്. 

സ്ത്രീെളുസടയു്യം സപൺകുട്ിെളുസടയു്യം വിദ്റ്യോഭ്റ്യോസ പുഡരോഗതിക്് 
അക്ഷീണ്യം രെവർത്ിച്ചവരോയിരുന് സോവിത്രിഭോയ് ഫൂസല, തോരഭോയ് 
ഷിൻസ�, ഫോത്ി� സഷയ്ഖ് എന്നിവർ. സ്ത്രീെളുസടയിടയിസല 
വിദ്റ്യോഭ്റ്യോസ അവെോശ രെചോരണ്യം, �ീവിത സോഹചര്റ്യ്യം സ�ച്ചസ്
ടുത്ൽ എന്നിവയിൽ ശ്രദ് ഡെന്ദ്രീെരിക്ോൻ പണ്ഡിത ര�ോഭോയ് 
ഡസവോസദനുെൾ രൂപീെരിച്ചു. വസ�ൻസ് ഇന്്റ്യൻ അഡസോസിഡയഷൻ, 
നോഷണൽ ൌൺസിൽ ഓഫ് വസ�ൻ ഇൻ ഇന്്റ്യ, അഖിഡലന്്റ്യോ 
വനിതോ ഡെോൺഫറൻസ്, ഡദശീയ �ഹിളോ സഫ�ഡറഷൻ തുടങ്ങിയ 
കൂട്ോയ്മെളിലൂസട സ്യംഘടിക്ോനു്യം തങ്ങളുസട ആവശ്റ്യ്യം ഭരണകൂടസത് 
അറിയിക്ോനു്യം സോമൂഹിെ അ്യംഗീെോര്യം ഡനടിസയടുക്ോനു്യം ഇന്്റ്യൻ 
സ്ത്രീെൾ ശ്ര�ിച്ചിരുന്. 

 ഹിന്ദു�തസത് പരിഷ്ക്കരിക്കുെ എന്ന ലക്ഷ്റ്യഡത്ോസട സ്ോ�ി 
ദയോനന് സരസ്തി 1875ൽ സ്ോപിച്ചതോണ് ആര്റ്യസ�ോ�്യം. സോമൂഹിെ 
പരിഷ്ക്കരണത്ിനു്യം സ്ത്രീ വിദ്റ്യോഭ്റ്യോസത്ിനു്യം ഡവണ്ി �ോതിവിഡവചന
ത്ിനു്യം അയിത്ോചരണത്ിനു്യം എതിരോയുള്ള സോമൂഹിെ പരിഷ്ക്കരണ 
രെവർത്നങ്ങൾക്് യുക്ിസഹ�ോയ ന്റ്യോയീെരണ്യം െസണ്ത്ോൻ 
ആര്റ്യസ�ോ�ത്ിനു െഴിഞ്ഞു. എന്നോൽ അപര�ത ചിന്െൾസക്തി
രോയ െോഴ്ച്ോടുെളു്യം പുനരുത്ോനവോദവ്യം ആര്റ്യസ�ോ�ത്ിസറെ രെഡബോ
ധനങ്ങളിൽ ഉണ്ോയിരുന്. ത�ിഴ് നോട്ിസല അ�യോർ ഡെന്ദ്രീെരിച്ച് 
രെവർത്ിച്ച തിഡയോസഫിക്ൽ സസോവസറ്ിയുസട രെവർത്നങ്ങളിലു്യം 
രെോചീന ഇന്്റ്യൻ �തവ്റ്യവസ്െസളയു്യം സ്യംസ്ോരസത്യു്യം വഡരണ്റ്യവ്യം 
ആദർശപരവ�ോയി െസണ്ടുക്കുന്ന പുനരുദ്ോനവോദ സ�ീപന്യം ശക്
�ോയിരുന്.

പോശ്ോത്റ്യ ആധുനിെ ആശയങ്ങഡളോട് ആദ്റ്യെോലത്് വിമുഖത 
പുലർത്ിയിരുന്ന ഇന്്റ്യയിസല മുസ്ീ്യം സമൂഹ്യം ക്രഡ�ണ നഡവോത്ോന 
പരിഷ്കരണ രെവർത്നങ്ങളിൽ ഏർസ്ട്ടു. െൽക്ട്യിൽ 1863–ൽ 
ആര്യംഭിച്ച മുഹമ്ദൻ ലിറ്ററി സസോവസറ്ി ധനിെരോയ മുസ്ി്യം വി
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ഭോഗങ്ങൾക്ിടയിൽ പോശ്ോത്റ്യ ആശയങ്ങൾ രെചരി്ിക്കുന്നതിനു്യം 
സോമൂഹിെ സോ്യംസ്ോരിെ പരിഷ്കരണത്ിനു്യം രെോധോന്റ്യ്യം സെോടുത്. 
മുസ്ി്യം സമൂഹത്ിൽ പോശ്ോത്റ്യ–പൗരസ്ത്റ്യ വിജ്ോനത്ിസറെ വിെോ
സത്ിനു്യം ഉന്നത വിദ്റ്യോഭ്റ്യോസ്യം രെചരി്ിക്കുന്നതിനു�ോയി സയ്ിദ് 
അഹമ്ദ് ഖോൻ 1875ൽ അലിഗറിൽ മുഹമ്ദൻ ആ്യംഗ്ഡളോ ഓറിയൻറൽ 
ഡെോസള�് സ്ോപിച്ചു. ഇന്്റ്യൻ സോഹിത്റ്യത്ിസല രെമുഖ വ്റ്യക്ിത്�ോയ 
മുഹമ്ദ് ഇെ്ബോലിസറെ രചനെൾ സപോതുവിൽ സമൂഹത്ിൽ സോഡഹോ
ദര്റ്യ്യം വളർത്ന്നതിൽ വലിയ പങ്് വഹിക്കുന്ണ്്. പോഴ്ി സമൂഹത്ിൽ 
നടന്ന �ത പരിഷ്കരണത്ിന് ഡനതൃത്്യം സെോടുത് സറഹനു�ോയി �സ്ദ
യോസൻ സഭ (1851) സ്ോപിച്ചവരിൽ രെമുഖരോയിരുന് നൗഡറോ�ി ഫർ
ഡദോഗ്�ി, ദോദോബോയി നവഡറോ�ി, എസ് എസ് ബ്യംഗോളി മുതലോയവർ. 
അമൃത് സറിൽ ഖൽസ ഡെോള�ിസറെ സ്ോപനഡത്ോടു കൂടിയോണ് സിഖ് 
�തത്ിസല �ത പരിഷ്കരണ സ്യംര്യംഭങ്ങൾക്കു തുടക്�ോവന്നത്.

ദക്ഷിഡണന്്റ്യയിസല സോമൂഹിെ പരിഷ്ക്കരണ രെവർത്നങ്ങൾ 
ത�ിഴ് നോട്ിസല �ോതി വിരുദ് സ�രങ്ങളു്യം ബ്ോഹ്മണ വിരുദ്മുഡന്നറ്വ
�ോയി ബന്സ്ട്ോണ് വളർന്വന്നത്. ത�ിഴ് ഡദശീയതയു്യം സോമൂഹിെ 
നീതി രെസ്ോനങ്ങളു്യം ഇതിൽ നിർണോയെ പങ്് വഹിച്ചു. സോ്യംസ്ോരിെ 
ആധിപത്റ്യവ്യം അധിെോരവ�ോയി ബന്സ്ട്ടു നിലനിന്ന ആധിപത്റ്യ 
രൂപങ്ങസള ത�ിഴ് നോട്ിൽ സവല്ലുവിളിച്ചത് അഡയോദി ദോസർ പണ്ഡിതരോ
ണ്. ദ്രോവി� രോഷ്ടീയവ്യം സോമൂഹിെ നീതിയു്യം ബ്ോഹ്മണ ആധിപത്റ്യ 
വിരുദ് ചിന്െളു്യം വിെസി്ിച്ച യുക്ിവോദിയു്യം തത്ചിന്െനു�ോയി
രുന് സപരിയോർ ഇ.വി.രോ�സ്ോ�ി നോയ്കർ. നോടോർ �ഹോ�ന സ്യംഘവ്യം 
�സ്റീസ് മൂവ്സ�ന്്യം സോമൂഹിെ നീതി മുഖ്റ്യ ആശയ�ോയി ഉയർത്ിയ

ചട്മ്ിസ്ോ�ിെൾ, വോഗ്ഭടോനന്ൻ, ബ്ഹ്മോനന് ശിവഡയോഗി
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രെസ്ോനങ്ങളോയിരുന്. ഡെരളത്ിൽ 
�ോതിവിരുദ് സോമൂഹിെ നഡവോത്ോന 
മുഡന്നറ്ങ്ങൾ െീഴ്ത്തട്് സോമൂഹിെ വിഭോ
ഗങ്ങളിൽ നിന്നോണ് വളർന്വന്നത്. 
അച്ചടി, വിദ്റ്യോഭ്റ്യോസ്യം, ആഡരോഗ്റ്യ്യം 
എന്നീ ഡ�ഖലെളിൽ ശ്രദ്യൂന്നിയ 
ക്രിസ്ത്റ്യൻ �ിഷനറി�ോരു്യം ഈ മുഡന്ന
റ്ത്ിൽ സ്യംഭോവന നല്ി. ഡ�ൽവസ്ത്ര്യം 
ധരിക്കുന്നതിന് സ�ര്യം സചയ്ത ചോന്നോർ 
സ്ത്രീെൾ, തുല്റ്യതയുസടയു്യം സ്ോതന്്റ്യ
ത്ിസറെയു്യം മുദ്രോവോെ്റ്യ്യം ഉയർത്ിയ 
വവകുണ്ഠസ്ോ�ിെൾ, ബ്ോഹ്മണോധി

പത്റ്യസത് എതിർത് ചട്മ്ി സ്ോ�ിെൾ, വോഗ്ഭടോനന്ൻ, ബ്ഹ്മോനന് 
ശിവഡയോഗി എന്നിവർ ഡെരള നഡവോത്ോനത്ിസല ആദ്റ്യപഥിെരോ
ണ്. �ത–�ോതി വിഡവചനങ്ങൾ പോലിക്ോത് ആധുനിെ �ലയോളി 
സമൂഹത്ിസറെ നിർ�ിതിക്ോയ് െരുണ, അനുെമ്, സോഡഹോദര്റ്യ്യം, 
സ�ത്ചിന് എന്നിവസയ അടിസ്ോനസ്ടുത്ന്ന സോമൂഹിെ ധോർ�ി
െത നോരോയണഗരു മുഡന്നോട്ടുവയ്കന്ണ്്. അടിത്ട്ടു �നവിഭോഗങ്ങളുസട 
വിഡ�ോചനസത് മുൻനിർത്ി ആധുനിെ ഡെരളസത് നിർ�ിക്ോൻ 
ഇടസപട്വരോണ് സോധു�ന പരിപോലന സ്യംഘ്യം സ്ോപിച്ച അയ്ൻെോ
ളിയു്യം, രെത്റ്യക്ഷരക്ഷോ വദവസഭ സ്ോപിച്ച സപോയ്കയിൽ അ്ച്ചനു്യം. 
വിദ്റ്യോഭ്റ്യോസ അവെോശ്യം, ഭൂവട�സ്ത, സർക്ോർ സർവീസിസല പങ്ോ
ളിത്്യം മുതലോയവ രെധോനസ്ട് ആവശ്റ്യങ്ങളോയി ഉന്നയിച്ചുസെോണ്ോ

ബി.ആർ. അ്യംഡബദ്െർ

ശ്രീനോരോയണഗരു, അയ്ങ്ോളി, സപോയ്കയിൽ അ്ച്ചൻ
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ണ് സപോയ്കയിൽ അ്ച്ചനു്യം അയ്ൻെോളിയു്യം നഡവോത്ോന രെക്രിയയിൽ 
ഇടസപട്ത്. എസ്എൻ�ിപി, എൻഎസ്എസ്, ഡയോഗഡക്ഷ� സഭ 
തുടങ്ങിയ രെസ്ോനങ്ങൾ സമുദോയത്ിസല പുഴുക്കുത്െസള ഉച്ചോടന്യം 
സചയ്ോൻ അക്ഷീണ പരിശ്ര�്യം നടത്െയുണ്ോയി. �ക്ി തങ്ങൾ, വക്്യം 
അബ്ദുൾ ഖോദർ �ൗലവി എന്നിവർ മുസ്ി്യം സമൂഹത്ിസല നഡവോത്ോന 
പരിശ്ര�ങ്ങൾക്് ഡനതൃത്്യം നല്ിയവരോണ്. ഡെരളത്ിസല യുക്ിവോ
ദി ചിന്യുസട തുടക്ക്ോരനോയ സഡഹോദരൻ അയ്്ൻ, സവിഡശഷ 
സോമൂഹിെ ഇടസപടൽ നടത്ിയ സി. ഡെശവൻ എന്നിവരുസട രെവ
ർത്നങ്ങളു്യം രെോധോന്റ്യ�ർഹിക്കുന്.

�ഹോത് ഫുസലയുസട സോമൂഹിെ പരിഷ്കരണ രെവർത്നങ്ങസള
യു്യം �ോതിവിരുദ് ആശയങ്ങസളയു്യം ഡദശീയ അടിസ്ോനത്ിൽ രോഷ്ടീ
യ�ോയു്യം വവജ്ോനിെ�ോയു്യം വിെസി്ിക്കുെയോയിരുന് ഡ�ോ. ബി 
ആർ അ്യംഡബദ്െർ. സോമൂഹിെ നീതിയു്യം രോഷ്ടീയ പങ്ോളിത്വ്യം കൂടി 
ഡചർന്ന �നോധിപത്റ്യ സമൂഹത്ിസറെ പിറവിയിലൂസടഡയ ഇന്്റ്യക്ോർക്് 
ഒരു ഡദശീയ �നതയോെോൻ െഴിയൂ എന്ന നിലപോടോണ് അ്യംഡബദ്െർ
ക്കുണ്ോയിരുന്നത്. സ്രോ�് എന്ന ആശയ്യം ഉൾസക്ോള്ളൽസ്ഭോവമുള്ള 
ഒരു സങ്ല്പ�ോയി അ്യംഡബദ്െർ െണ്ടു. �ോതി നശീെരണത്ിനോയി 
�ോതിസയ സോധൂെരിക്കുന്ന �തതത്ങ്ങസള നിരോെരിച്ചുസെോണ്് 
സോമൂഹിെ വിഡ�ോചന ഡബോധ്യം, �നോധിപത്റ്യ്യം, തുല്റ്യത, സോഡഹോദര്റ്യ്യം, 
സ്ോതന്്റ്യ്യം എന്നിവയു�ോയി ബന്ി്ിച്ച് സ്രോ�ിസന ബ്ിട്ീഷ് വിരു
ദ്വ്യം ബ്ോഹ്മണ്റ്യ വിമുക്വ�ോയ രോഷ്ടീയ െോഴ്ച്ോടോക്ി �ോറ്ണ്യം എന്ന
തോയിരുന് അ്യംഡബദ്െറുസട നിലപോട്. ഇന്്റ്യൻ ഡദശീയ സ്ോതന്്റ്യ 
സ�രത്ിലു്യം ഡദശരോഷ്ട രൂപീെരണത്ിലു്യം സോമൂഹിെ നീതിയിൽ 
അധിഷ്ിത�ോയ �നോധിപത്റ്യവ്യം രെോതിനിധ്റ്യ പങ്ോളിത് അധിെോര
ക്ര�വ്യം അടിത്റയോക്ിയ ഡദശീയ ഡനതോവോണ് അ്യംഡബദ്െർ. 

പരിഷ്കരണ രെവർത്നങ്ങളുസട ഭോഗ�ോയിട്ോണ് ഇന്്റ്യയിസല 
പല �തവിഭോഗങ്ങളിസലയു്യം �നുഷ്റ്യർ സോമൂഹിെ�ോയി ആധുനിെരോയ
ത്. സോഡഹോദര്റ്യ്യം, �തസൗഹോർദ്യം, സഹിഷ്ണുത, അപര�തങ്ങഡളോടുള്ള 
ആദരവ് എന്നിവ ആധുനിെ മൂല്റ്യങ്ങളോയി വളർന്വരിെയു്യം ഡദശീയ 
ഡബോധത്ിസറെയു്യം സെോഡളോണിയൽ വിരുദ് ചിന്യുസടയു്യം വളർച്ചയ്ക് 
ഇത് െോരണ�ോകുെയു്യം സചയ്തു. 
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ആദിവോസി രെഡക്ഷോഭ സ�രഗോഥെൾ
വവഡദശിെ ആധിപത്റ്യത്ിൽ നിന് വിടുതൽ ഡനടുവോനുള്ള 

ഡദശീയ സ�രങ്ങൾ നിലനില്പു സ�രങ്ങളോസണന്ന് ആദ്റ്യ്യം വിളി
ഡച്ചോതിയത് ഇന്്റ്യയിസല ആദിവോസി രെഡക്ഷോഭ സ�രങ്ങളോണ്. 
സെോഡളോണിയൽ വന–ഭൂപരിഷ്കോരങ്ങൾ മൂല്യം സ്യംഭവിച്ച ആവോസ 
വ്റ്യവസ്യുസട തെർച്ചയോണ് ഈ സ�രങ്ങൾക്് രെഡചോദന�ോയത്. 
ആദിവോസിെളുഡടതോയി 1778–നു്യം 1947–നു്യം ഇടയിൽ ഏെഡദശ്യം 
70 രെഡക്ഷോഭ സ�രങ്ങൾ ഡരഖസ്ടുത്ിയിട്ടുണ്്. വനവിഭവങ്ങളുസട 
ചൂഷണവ്യം വോണി�്റ്യവൽക്രണവ്യം സെോഡളോണിയൽ വനനിയ�ങ്ങളു്യം 
(1865, 1878) �ോറ്ക്കൃഷിരീതിസക്തിസര ബ്ിട്ീഷ് ഭരണകൂട്യം നട്ോക്ിയ 
നിയ�ങ്ങളു്യം നിയ� പോലെരുസടയു്യം സ്െോര്റ്യ പണ�ിടപോടുെോരുസടയു്യം 
കുത്െവ്റ്യോപോരിെളുസടയു്യം ചൂഷണവ�ോണ് ആദിവോസിെസള രെഡക്ഷോ
ഭെോരിെളോക്ി �ോറ്ിയത്. ക്രിസ്ത്റ്യൻ �ിഷണറി�ോരുസട രെവർത്നങ്ങൾ 
ഈ സ�രങ്ങസള സ്ോധീനിച്ചിട്ടുസണ്ങ്ിലു്യം, ചിലയിടങ്ങളിസലോസക് 
ഇതിനു െോരണവ�ോയിട്ടുണ്്.

ചുവോർ സ�ര്യം (1776), പഹോരിയ സ�ര്യം (1778), �ലബോറിസല 
കുറിച്റ്യ – കുറു� രെഡക്ഷോഭങ്ങൾ (1812), ഡ�ോട്ോനോഗ്പൂരിൽ ഭൂ�ി നഷ്ട
സ്ട്തിസനതിസര നടന്ന ഡെോൾ സ�രങ്ങൾ (1831), റോഡ�ോസി ലഹള 
(1822–1829),ഖോസിെളുസട ഡപോരോട്സ�രങ്ങൾ (1830), ഡഗോണ്ടുെൾ നട
ത്ിയ രെഡക്ഷോഭങ്ങൾ (1860), ബിർസമുണ്യുസട ഡനതൃത്ത്ിൽ നടന്ന 
മുണ് വിപ്വങ്ങൾ (1899–1900), ബീഹോറിൽ ഭൂ�ി നഷ്ടസ്ടുെയു്യം നിരന്
ര�ോയി �ന്ി�ോരുഡടയു്യം പണ�ിടപോടുെോരുസടയു്യം തട്ി്ിനു വിഡധയരോയ 
സന്ോളുെളുസട സ�രങ്ങൾ (1855–1856), തമ്്യം സദോറയുസട �രണത്ിൽ 
െലോശിച്ച ആന്ധ്രോ രെഡദശിസല ഡെോയെളുസട സ�രങ്ങൾ (1803 - 1880), 
വന ചുങ്ത്ിസനതിസര ബസ്തോറുെൾ നടത്ിയ രെഡക്ഷോഭ സ�രങ്ങൾ 
(1910), അല്ലൂരി സീതോരോ� രോജുവിസറെ ഡനതൃത്ത്ിൽ നടത്ിയ റോ്യംപ 
സ�രങ്ങൾ (1922–24), 1920െളിസല �ോർഖണ്ഡ് രെഡക്ഷോഭങ്ങൾ, ഭില്ലുെ
ളുസട െമ്നിസക്തിസരയുള്ള സ�രങ്ങൾ (1817–1831) എന്നിവസയ്കോ്്യം 
വടക്കുെിഴക്ൻ രെവിശ്റ്യെളിൽ നടന്ന ആദിവോസിെളോയ �ിഷ് �ിെൾ 
(1830), ലുഷോയിെൾ (1842), ഫുല ഗരി (1861), നോഗോ സ�രങ്ങൾ, അഡഹോ
മുെളുസട രെഡക്ഷോഭ്യം (1828–1833), കുക്ിെളുസട സ�രങ്ങൾ (1917–1919) 
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എല്ോ്യം ഈ സ�ര ചരിത്രത്ിസല �റക്ോൻ പറ്ോത് ഏടുെളോണ്. 

ഈ രെഡക്ഷോഭസ�രങ്ങസളല്ോ്യം തസന്ന ദോരിദ്ര്റ്യത്ിൽ നിന്്യം 
തങ്ങളുഡടതോയ ഭൂ�ി നഷ്ടസ്ട്തിസറെ ദുുഃഖത്ിൽ നിന്്യം നുരഞ്ഞുസപോ
ങ്ങിയ ഡദശീയ വിെോര്യം തസന്നയോയിരുന്. ഒറ്ഡനോട്ത്ിൽ ആവോസ
വ്റ്യവസ്സയ സ്യംരക്ഷിക്കുവോനുള്ള സ�രങ്ങളോയിരുന് അവ. വനത്ി
സല സചറിയ മൃഗങ്ങസള ഡവട്യോടി �ീവിച്ചിരുന്നവർ സെോഡളോണിയൽ 
നിയ�ത്ിനു മുമ്ിൽ കുറ്വോളിെളോവെയു്യം, വിശന്വലയുെയു്യം സചയ്തു. 
�ോ്യംസോഹോര്യം െഴിച്ചുെിട്ിയ ശരീര ശക്ി നഷ്ട�ോയഡതോസട കൃഷി സചയ്തു 
�ീവിക്കുവോൻ സോധിക്ോസത പിടിച്ചുപറിക്ോരോയി ഇവരിൽ ചിലർ 
�ോറി. �ററുള്ളവർ പട്ിണിമൂല്യം �രണ�ടയുെയു്യം സചയ്തു.  1865 സല വന 
റിസർവ് നിയ�ങ്ങൾ ആദിവോസി �ീവിതസത് തെർസത്റിഞ്ഞു. വന 
നികുതിയു്യം, െോലിെസള ഡ�യ്കന്നതിനുള്ള നികുതിയു്യം ഒടുക്ോസത അവർ 
ഡദശീയ സ�രത്ിസറെ ഭോഗ�ോയി. വബഗെൾ െോൽ്ോദങ്ങൾ സെോണ്് 
ഡവോട്ടു സചയ്തു രെതിഡഷധിക്കുെഡപോലുമുണ്ോയി. നികുതി സെട്ോസത 
ശക്�ോയ �ോറ്ക്കൃഷിയിൽ അവർ ഏർസ്ട്ടു. ഇന്്റ്യൻ നോഷണൽ 
ഡെോൺഗ്രസിസറെ ആഹ്ോനസത് തുടർന്ന് 1922ൽ സന്ോലുെൾ ഗവൺ
സ�ൻ്റ് റിസർവ് വനങ്ങൾ നശി്ിക്കുെയു്യം �ന്ി�ോരുസട �ീൻകുളങ്ങൾ 
സെോള്ളയടിക്കുെയു്യം സചയ്തു. നിസ്സഹെരണ രെസ്ോനത്ിന് പിന്തുണ 
നൽെി അറുപതിനോയിര്യം ഗ്രോ�ീണർ അഡെോളയിസല റിസർവ് വനങ്ങ
ളിൽ െന്െോലിെൾസക്ോ്്യം നടത്ിയ രെഡക്ഷോഭ സ�രത്ിൽ സ്ത്രീെ
ളുസട സ�ീവ സോന്നിധ്റ്യവമുണ്ോയിരുന്. ഡതക്് �രങ്ങളിൽ ത്രിവർണ് 
പതോെ ഉയർത്ി ഡദശീയ സ�രത്ിസറെ വിപ്വ വീര്റ്യ്യം െോട്ിസലങ്്യം 
പടർത്ിയവരോണ് ഈ ആദിവോസിസ�ര വീര�നത.

രോഷ്ടീയ മുഡന്നറ്ത്ിഡലക്്
പോശ്ോത്റ്യ വിദ്റ്യോഭ്റ്യോസ്യം ഡനടിയ ഇടത്ട്് ബുദ്ി�ീവിെളു്യം 

പുഡരോഗ�ന സ്ഭോവക്ോരു്യം സപോതുസോമൂഹിെ വിഷയങ്ങസള്റ്ി നട
ത്ിയ ചർച്ചെൾ സോവധോന്യം കൂട്ോയ്മെളുസട രൂപസ്ടലിഡലക്് നയി
ക്കുെയുണ്ോയി. ലണ്നിൽ സ്ോപിക്സ്ട് ദി ഈസ്റ് ഇന്്റ്യോ അഡസോ
സിഡയഷൻ, ഇന്്റ്യൻ നഗരങ്ങൾ ഡെന്ദ്രീെരിച്ച് രൂപസ്ട് ബ്യംഗോൾ 
ബ്ിട്ീഷ് ഇന്്റ്യൻ അഡസോസിഡയഷൻ, ഓൾ ഇന്്റ്യ നോഷണൽ 
ഡെോൺഫറൻസ്, ഡബോ്യംസബ രെസി�ൻസി അഡസോസിഡയഷൻ (1885), 
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�ദ്രോസ് �ഹോ�ന സഭ (1884) തുടങ്ങിയവ ഇത്രുണത്ിൽ രൂപസ്
ട്വയോണ്. ഉപഭൂഖണ്ഡത്ിനെത്്യം വിഡദശത്മുണ്ോയ ഇത്ര്യം 
സ�ോന �നസ്രുസട പങ്കുഡചരൽ തുടക്ത്ിൽ ഭൂവട�സ്രുസട ആവ
ലോതിെൾ, അഭ്റ്യസ്തവിദ്റ്യരുസട ആശങ്െൾ, സോമൂഹിെ പരിഷ്കരണ്യം 
തുടങ്ങിയവയോണ് ചർച്ച സചയ്തിരുന്നത്.   സോവധോന്യം സെോഡളോണിയൽ 
സോമ്ത്ിെ സോമൂഹിെ ചൂഷണത്ിസറെ സപോതുവി�ർശനത്ിഡലക്കു്യം, 
ഭരണ – നീതിന്റ്യോയവ്റ്യവസ്െളിൽ രെോതിനിധ്റ്യവ്യം തുല്റ്യപരിഗണന
യു്യം ലഭ്റ്യ�ോവോതിരിക്കുന്നതിഡലക്കു്യം ചർച്ചെൾ വിെസിച്ചു. പസത്ോൻപ
തോ്യം നൂറ്ോണ്ിസറെ രണ്ോ്യം പകുതിയിൽ ഉണ്ോയ പുതുരോഷ്ടീയ ഉണർവ് 
ഇടുങ്ങിയ സ്യംഘതോല്പര്റ്യത്ിനപ്പുറ്യം ആധുനിെ രോഷ്ടീയഡബോധ്യം 
സമൂഹത്ിൽ ഉണ്ോക്ി. ദി ഹിന്ദു, ട്ിബയൂൺ, ഡെസരി, അമൃത ബസോർ 
പത്രിെോ, ഇന്്റ്യൻ �ിറർ തുടങ്ങിയ പത്രങ്ങൾ ഈ രോഷ്ടീയഡബോധ 
നിർ�ോണത്ിസറെ ചോലെങ്ങളോയിരുന്. പത്രസ്ോതന്്റ്യത്ിൻ ഡ�ലുള്ള 
നിയന്ണങ്ങൾ, സെോഡളോണിയൽ ഭരണകൂടത്ിസറെ വസനിെചിലവ
െൾ, വ്യംശീയ സവറു്ിൽ അധിഷ്ിത�ോയതു്യം ഇന്്റ്യൻ �നതസയ രണ്ോ്യം 
തരക്ോരോക്കുന്നതു�ോയ നിയ�നിർ�ോണങ്ങൾ, ഡതോട്ങ്ങളിൽ  കുടിഡയറ് 
െരോർ സതോഴിലോളിെൾ ഡനരിടുന്ന ചൂഷണങ്ങൾ, െോർഷിെ–വ്റ്യോവസോ
യിെ ഡ�ഖലെളിൽ ഇ്യംഗ്ീഷ് മൂലധനശക്ിെൾ നടത്ന്ന സെോള്ളെൾ, 
ഡ�ോലിെളിൽ ഇന്്റ്യക്ോരുസട രെോതിനിധ്റ്യക്കുറവ് എന്നിവസയല്ോ്യം 
അക്ോലത്് ഉപഭൂഖണ്ഡത്ിസല വിവിധ വിഭോഗ്യം �നങ്ങളിൽ നിന്്യം 
നിശിത�ോയ വി�ർശനത്ിന് വിഡധയ�ോയിട്ടുണ്്. 

ഈ പുതിയ ഡദശീയ രോഷ്ടീയ ഉണർവിസറെ ഫല�ോയി ഇ്യംഗ്ീഷ് 
ഡ�ധോവിത്്യം നിലനിൽക്കുന്ന ഇടങ്ങളിസല ഉൽപതിഷ്ണുക്ളുസടയു്യം 
രോഷ്ടീയോവഡബോധമുള്ളവരുസടയു്യം ഇടയിൽ അഖിഡലന്്റ്യോ തലത്ിൽ 
ഡയോ�ിച്ച് രെവർത്ിക്ോൻ ഒരു സപോതുഡവദി ഉണ്ോവണ്യം എന്ന 
ആവശ്റ്യ്യം ശക്�ോയി. ഡബോ്യംസബയിൽ വച്ച് 1885 �ിസ്യംബർ 28ന് 
ഇന്്റ്യൻ നോഷണൽ ഡെോൺഗ്രസ് രൂപീെരിക്സ്ട്ഡതോസട ഈ 
ആവശ്റ്യത്ിന് ലക്ഷ്റ്യരെോപ്ിയുണ്ോയി. ബ്യംഗോൾ സ്ഡദശിയോയ 
�ബ്്യു സി ബോനർ�ിയുസട അധ്റ്യക്ഷതയിൽ ഡചർന്ന ഡെോൺഗ്രസിസറെ 
ആദ്റ്യ സഡമ്ളനത്ിൽ രോ�്റ്യത്ിസറെ വിവിധ ഭോഗങ്ങളിൽ നിന്ള്ള 
എഴുപത്ിരണ്ടു ഡപർ പസങ്ടുക്കുെയുണ്ോയി. വിര�ിച്ച ഇ്യംഗ്ീഷ് ഉഡദ്റ്യോ
ഗസ്നോയിരുന്ന ഏ ഒ ഹയൂ�ിസറെ പിന്തുണയു്യം ഈ ആദ്റ്യ ഡയോഗത്ി
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നുണ്ോയിരുന്. �ോതി, �ത, രെോഡദശിെ ഭിന്നതെസള �ോറ്ിവച്ചുസെോണ്് 
സെോഡളോണിയൽ വിരുദ് ഡദശീയ രോഷ്ടീയഡബോധ്യം രെസരി്ിക്കുന്ന 
ഒരു �നോധിപത്റ്യ രെസ്ോനത്ിന് രൂപ്യം നൽകുെ എന്നതോയിരുന് 
ഡെോൺഗ്രസിസറെ ലക്ഷ്റ്യ്യം. തുടർന്വരുന്ന എല്ോ വർഷോവസോനവ്യം 
രോ�്റ്യത്ിസറെ വിവിധ ഭോഗങ്ങളിൽ സഡമ്ളിക്ോനു്യം ആ ഡയോഗത്ിൽ 
തീരു�ോനിച്ചു. അക്ോലസത് തലസയടുപ്പുള്ള ഡനതോക്ന്ോരോയ ദോദോഭോയ് 
നവ്ഡറോ�ി, ബദറുദേീ ൻ ത്റ്യോബ്ി, ഫിഡറോസ് ഷോ ഡ�ത്, ആർ. സി ദത്്, 
സുഡരന്ദ്രനോഥ് ബോനർ�ി, ഡഗോപോലകൃഷ്ണ ഡഗോഖസല മുതലോയവർ തുടർ
ന്ള്ള വർഷങ്ങളിൽ ഡെോൺഗ്രസ് സഡമ്ളനങ്ങളിൽ അധ്റ്യക്ഷസ്ോന്യം 
വഹിക്കുെയുണ്ോയി. ആദ്റ്യ വനിതോ വവ
ദ്റ്യബിരുദധോരിെളിൽ ഒരോളോയ െോദ്യംബനി 
ഗോ്യംഗലി 1890സല സഡമ്ളനസത് അഭിസ്യം
ഡബോധന സചയ്ത് സ്യംസോരിച്ചത്, ഡെോൺഗ്ര
സ്  സപോതുവിൽ പുലർത്ിയ പുഡരോഗ�ന 
സ്ഭോവത്ിസറെ സൂചെ�ോയിരുന്. 

ആദ്റ്യെോല ഡെോൺഗ്രസ് ഡനതോ
ക്ൾ അവരുസട രെവർത്ന രീതിയിലു്യം 
ഉന്നയിച്ച ആവശ്റ്യങ്ങളിലു്യം �ിതവോദ സ്ഭോ
വ�ോണ് രെെടി്ിച്ചിരുന്നത്. സപോതുവിൽ 
നിയ�ത്ിസറെ ചട്ക്കൂടിൽ നിന്സെോണ്് 

ദോദോഭോയ് നവഡറോ�ി, ഫിഡറോസ് ഷോ ഡ�ത്, ഡഗോപോലകൃഷ്ണ ഡഗോഖഡല

െോദ്യംബനി ഗോ്യംഗലി
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രെഡ�യങ്ങൾ, പരോതിെൾ, ഡയോഗങ്ങൾ എന്നിവയിലൂസട സപോതു�നോഭി
രെോയ്യം ബ്ിട്ീഷ് സെോഡളോണിയൽ അധിെോരിെളുസട സ�ക്ഷ്യം അറിയി
ക്കുെയു്യം ആവശ്റ്യങ്ങൾ സോധിസച്ചടുക്കുെയു്യം സചയ്യുെ എന്നതോയിരുന് 
സപോതുവോയ രീതി. ദോദോഭോയ് നവ്ഡറോ�ിസയഡ്ോലുള്ള ഡനതോക്ൾ, 
ഡെോൺഗ്രസ് ഉയർത്ന്ന ആവശ്റ്യങ്ങൾക്് വിഡദശരോ�്റ്യങ്ങളിൽ 
പിന്തുണ ആർ�ിക്കുന്നതിന് ശ്ര�ിക്കുെയുണ്ോയി. ബ്ിട്ീഷ് സെോഡളോണി
യൽ അധിെോരസത് ഡനരിട്് എതിർക്ോൻ തക്വിധ്യം ഇന്്റ്യൻ �നത 
രെോപ്�ോയിട്ിസല്ന്്യം അതിനോൽ സെോഡളോണിയൽ ഭരണസത് ഡദശീയ 
തോല്പര്റ്യത്ിന് അനുകൂല�ോയ വിധ്യം �ോറ്ിസയടുക്ണ്യം എന്�ോയിരുന് 
ആദ്റ്യനോളുെളിസല �ിതവോദി ഡനതൃത്ത്ിസറെ ലക്ഷ്റ്യ്യം. ഇന്്റ്യൻ സോമ്
ത്ിെ വിഭവങ്ങസള സെോഡളോണിയലിസ്യം ചൂഷണ്യം സചയ്യുന്നതിസനതി
സര ഡചോർച്ചോ സിദ്ോന്്യം ഡപോസലയുള്ള വി�ർശനങ്ങൾ, നിയ�നിർ�ോണ 
സഭോ രെോതിനിധ്റ്യത്ിന് ഡവണ്ിയുള്ള സ�രങ്ങൾ, ഭരണനിർവഹണ 
പരിഷ്കരണത്ിനു്യം പൗരോവെോശ സ്യംരക്ഷണത്ിനു്യം ഡവണ്ിയുള്ള 
രെചോരണങ്ങൾ എന്നിവ സപോതുസമൂഹ ശ്രദ് ഡനടി. അധിെോരിെ
സളസക്ോണ്് അനുകൂല�ോയ ചില നടപടിെൾ സ്ീെരിക്കുന്നതിനു്യം 
സോധിച്ചിരുന്. സക്രിയ�ോയ രോഷ്ടീയ ഇടസപടലു്യം വി�ർശനങ്ങളു്യം മൂല്യം 
'രോ�്റ്യഡദ്രോഹിെളുസട കൂട്'സ�ന്ന ചോ് വളസരസ്സട്ന്ന് തസന്ന ഭരണകൂട്യം 
ഇവർക്് ചോർത്ിനൽെി. പത്ര്യം, വിദ്റ്യോഭ്റ്യോസ സ്ോപനങ്ങൾ, രെോതി
നിധ്റ്യ സഭെൾ എന്നിവയിസല ഡദശീയവോദിെളുസട രോഷ്ടീയ സ്ോധീ
നസത് നിയന്ിക്ോൻ അന്നസത് വവഡസ്രോയി െഴ്ൺ രെഭു െടുത് 
നിയ�ങ്ങൾ നിർ�ിച്ചിരുന്. ഡദശീയ സ്ഭോവവ്യം, രോഷ്ടീയ നിലപോടുെ
ളു്യം ഉണ്ോയിരുസന്നങ്ിലു്യം �നെീയ അടിത്റ വ്റ്യോപി്ിക്കുന്നതിൽ 
െോര്റ്യ�ോയ മുഡന്നറ്്യം സൃഷ്ടിക്ോൻ സോധിക്ോത് �ിതവോദി ഡനതൃത് 
ത്ിന് സെോഡളോണിയൽ ഭരണകൂടത്ിനു ഡനസര തീവ്രരെത്റ്യക്ഷ നില
പോടുെൾ സ്ീെരിക്ോൻ െഴിയോസതഡപോയി. 

�ിതവോദി ഡനതൃത്ത്ിസറെ രെവർത്നങ്ങളിസല ദൗർബല്റ്യവ്യം, 
സെോഡളോണിയൽ ഭരണകൂടത്ിസറെ �നവിരുദ്�ോയ ഭരണ–സോമ്
ത്ിെ നയങ്ങളു്യം, പസത്ോൻപതോ്യം നൂറ്ോണ്ിസറെ അവസോന വർഷ
ങ്ങളിൽ ദശലക്ഷക്ണക്ിന് ഇന്്റ്യക്ോരുസട �ീവൻ അപഹരിച്ച 
ഭക്ഷ്റ്യക്ഷോ�വ്യം, ഡപ്ഗ് �ഹോ�ോരിയുസ�ോസക് ഡചർന്ന്  കുഡറക്കൂടി മൂർച്ച
യുള്ള രോഷ്ടീയ നിലപോടിഡനോട് �നങ്ങളിൽ ആഭിമുഖ്റ്യ്യം സൃഷ്ടിക്ോൻ 
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െഴിഞ്ഞു. 'തീക്ഷ്ണ�തിെൾ' എന്ന ഡപരിലറിയസ്ട് ഒരു പുതുനിര രോഷ്ടീയ 
ഡനതൃത്്യം ഇരുപതോ്യം നൂറ്ോണ്ിസറെ ആര്യംഭഡത്ോസട ഡെോൺഗ്രസിൽ 
ഉയർന്വന്. ബ്യംഗോളിൽ ബിപിൻ ചന്ദ്രപോലു്യം അരബിഡന്ോ ഡഘോഷു്യം 
ഡബോ്യംസബയിൽ ബോലഗ്യംഗോധര തിലകു്യം പഞ്ോബിൽ ലോലോ ല�്പത് 
റോയിയു്യം ഈ ധോരയുസട മുൻനിര ഡനതോക്ളോയിരുന്. �നങ്ങളുസട 
രോഷ്ടീയ ഇച്ഛയിലുള്ള വിശ്ോസ്യം, രെത്റ്യക്ഷ രോഷ്ടീയ രെവർത്ന്യം, വി
ഡദശഡ�ൽഡക്ോയ്മഡയോടുള്ള സവറുപ്പു്യം സ്രോ�് എന്ന ലക്ഷ്റ്യവ്യം എല്ോ്യം 
ഡചർന്ന് ഈ തീക്ഷ്ണ�തി വിഭോഗസത് രോഷ്ടീയരെവർത്നത്ിലു്യം 
ദർശനത്ിലു്യം �ിതവോദിെളിൽ നിന്്യം വ്റ്യത്റ്യസ്തരോക്ി. 

ബ്യംഗോൾ വിഭ�നവ്യം സ്ഡദശി രെസ്ോനവ്യം
തീക്ഷ്ണ�തിെളുസട രോഷ്ടീയ രെവർത്നത്ിന് 1905–ൽ നടന്ന 

ബ്യംഗോൾ വിഭ�ന വിരുദ് രെഡക്ഷോഭഡത്ോസട കൂടുതൽ �നെീയ 
പിന്തുണ ലഭിച്ചു. വർധിച്ചുവരുന്ന ഡദശീയഡബോധസത് �തവവര
ത്ിലൂസട �റിെടക്ോൻ ശ്ര�ിച്ച സെോഡളോണിയൽ ഭരണകൂടത്ിസറെ 
തന്ങ്ങളിൽ ഒന്നോയിരുന് ഹിന്ദു ഭൂരിപക്ഷ പടിഞ്ഞോറൻ ബ്യംഗോളു്യം, 
മുസ്ി്യം ഭൂരിപക്ഷ െിഴക്ൻ ബ്യംഗോളു്യം സൃഷ്ടിക്കുെസയന്നത്. ഹിന്ദു മുസ്ി്യം 
ഐെ്റ്യത്ിന് രെോധോന്റ്യ്യം നൽെി ബ്യംഗോൾ വിഭ�നസത് എതിർക്കുെ 
എന്നതിഡനോസടോ്്യം വിഡദശ ഉത്പന്ന ബഹിഷ്കരണവ്യം തഡദേശഉല്പോദന 
ഡശഷിയുസട വിെസനവ്യം ലക്ഷ്റ്യ്യം വച്ചുസെോണ്് കുഡറക്കൂടി തീവ്രതയുള്ള 
സ�രമുറയോയ സ്ഡദശി രെസ്ോന്യം ഇക്ോലയളവിൽ രൂപ്യം സെോണ്ടു. 

ബോലഗ്യംഗോധര തിലെ്, ബിപിൻ ചന്ദ്രപോൽ, ലോലോ ല�്പത് റോയ് 
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വിഡദശ ഉത്പന്ന ബഹിഷ്കരണസ�ന്ന സോമ്ത്ിെ സ�ര�ോർഗഡത്ോ
സടോ്്യം സപോതു സഡമ്ളനങ്ങളു്യം രെെടനങ്ങളു്യം നടത്െ, സന്നദ് ഡസന 
രൂപീെരിക്കുെ. പരമ്രോഗത �നെീയ ആഡഘോഷങ്ങൾ പുനരുദ്രി
ക്കുെ, തഡദേശീയ വിദ്റ്യോഭ്റ്യോസ്യം, െല, ചിത്രരചന തുടങ്ങിയവസയ ഡരെോ
ത്ോഹി്ിക്കുെ, ഉല്പോദന ഡ�ഖലയിലു്യം ശോസ്ത്രര്യംഗത്മുള്ള വിെസന്യം 
നട്ിലോക്കുെ തുടങ്ങിയവസയല്ോ്യം സ്ഡദശി രെസ്ോനത്ിസറെ പരിപോ
ടിെളോയി �ോറി. വിദ്റ്യോർഥിെളുസടയു്യം സ്ത്രീെളുസടയു്യം വലിയ ഡതോതിലുള്ള 
പങ്ോളിത്വ്യം അനുബന്�ോയി നടന്ന സതോഴിലോളി പണിമുടക്കുെളു്യം 
സ്ഡദശി രെസ്ോനസത് ഇരുപതോ്യം നൂറ്ോണ്ിസല ആദ്റ്യ ബഹു�ന 
പങ്ോളിത്മുള്ള സ�രപരിപോടിെളിൽ ഒന്നോക്ി തീർത്. �ദ്രോസിൽ 
വി ഒ ചിദ്യംബര്യം ബ്ിട്ീഷ് അധിെോരിെസള സവല്ലുവിളിച്ചുസെോണ്് ഒരു 
സ്ഡദശി െ്ൽക്മ്നി ഡപോലു്യം തുടങ്െയുണ്ോയി. ബ്യംഗോളിനു 
പുറത്്യം ഡദശവ്റ്യോപെ�ോയി ഡെോൺഗ്രസ് സ്ഡദശി രെസ്ോന �ോതൃെ
യിൽ സ�രപരിപോടിെൾ ആസൂത്രണ്യം സചയ്ണസ�ന്ന തീക്ഷ്ണ�തിെളുസട 
ആവശ്റ്യ്യം �ിതവോദി ഡനതൃത്്യം തള്ളിക്ളയുെയോണുണ്ോയത്. എങ്ിലു്യം 
1906–സല ഡെോൺഗ്രസ് സഡമ്ളന്യം സ്രോ�് എന്ന ലക്ഷ്റ്യസത് അ്യംഗീ
െരിക്ോൻ നിർബന്ിത�ോയി. പഡക്ഷ സതോട്ടുത് വർഷ്യം സൂറത്ിൽ 
നടന്ന സഡമ്ളനത്ിൽ രോഷ്ടീയ രെവർത്നരീതിസയ സ്യംബന്ിച്ച 
െടുത് അഭിരെോയ വ്റ്യത്റ്യോസസത് തുടർന്ന് ഡെോൺഗ്രസിസല �ിതവോദി–
തീക്ഷ്ണ�തി ഭിന്നത �റനീക്ി പുറത്വരിെയു്യം, അവ രണ്് വിഭോഗങ്ങളോ
യി പിളരുെയു്യം സചയ്തു. ഭിന്നി്് അവസര�ോയി െണ് സെോഡളോണിയൽ 
ഭരണകൂട്യം തിലെ് അടക്മുള്ള ഡനതോക്സള നോടുെടത്െയു്യം, പത്രസ്ോ
തന്്റ്യ്യം, സ�രക്കൂട്ോയ്മെൾ എന്നിവയ്കഡ�ൽ െടുത് നിയന്ണങ്ങൾ 
ഏർസ്ടുത്െയു്യം സചയ്തു. അരബിഡന്ോയു്യം ബിപിൻ ചന്ദ്രപോലു്യം സക്രിയ 
രോഷ്ടീയത്ിൽ നിന്ന് പിന്ോറിയതു്യം, ല�്പത് റോയ് വിഡദശഡത്ക്് 
ഡപോയതു്യം തീവ്രസ്ഭോവഡത്ോസട �തചിഹ്നങ്ങസള ഉപഡയോഗിച്ചതു്യം, 
ഭരണകൂട അടിച്ച�ർത്ലു്യം എല്ോ്യം ഡചർന്ന് സ്ഡദശി രെസ്ോനത്ിസറെ 
രെവർത്നസത് �ന്ീഭവി്ിച്ചു. ഇതിനിടയ്ക് മുസ്ി്യം വിഭോഗത്ിസറെ 
തോൽ്ര്റ്യങ്ങൾ സ്യംരക്ഷിക്കുെ എന്ന ലക്ഷ്റ്യഡത്ോസട സെോഡളോണിയൽ 
ഭരണകൂടത്ിസറെ പിന്തുണയിൽ ധോക്യിൽ വച്ച് 1906-ൽ മുസ്ി്യംലീഗ് 
സ്ോപിക്സ്ട്ടു. 1909-ൽ സെോഡളോണിയൽ ഭരണോധിെോരിെൾ സ്ീ
െരിച്ച ചില പരിഷ്കോര നടപടിെളുസട ഭോഗ�ോയി മുസ്ി്യംവിഭോഗത്ിന് 
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�നരെോതിനിധ്റ്യ സഭയിൽ രെഡത്റ്യെ നിഡയോ�െ �ണ്ഡല്യം അനുവദിച്ചു. 
സപോതുരോഷ്ടീയ മുന്നണിയിൽ ഒന്നിച്ച �നങ്ങസള ഭിന്നി്ിക്കുെസയന്ന 
സെോഡളോണിയൽ നയ്യം ബ്ിട്ീഷുെോർ ഇവിസട ഊർ�ിതസ്ടുത്െയു്യം 
തുടർന്ള്ള �തവവരത്ിനത് െോരണ�ോവെയു്യം സചയ്തു. 

വിപ്വ രെസ്ോനങ്ങൾ 
സ്ഡദശി രെസ്ോനത്ിനുണ്ോയ �ന്ത, സ�ോധോന സ�രങ്ങൾക്് 

ഡനരിട് ഭരണകൂട �ർദന്യം, ഡനതോക്ളുസട പിൻവോങ്ങൽ തുടങ്ങിയവയിൽ 
അസ്യംതൃപ്രോയ യുവോക്ൾ തീവ്രവിപ്വ സ്ഭോവമുള്ള രെവർത്നങ്ങളി
ഡലക്് ആെർഷിക്സ്ട്ടു. കുരെസിദ്രോയ ഉഡദ്റ്യോഗസ്സര വധിക്കുെ, 
ഫണ്് സ്രൂപണത്ിനോയി സെോള്ളെൾ നടത്െ, ബ്ിട്സറെ ശത്രുക്
ളു�ോയി അന്ർഡദശീയ തലത്ിൽ വസനിെ ഗൂഢോഡലോചന നടത്െ, 
പത്രങ്ങളിലൂസട നിരന്ര്യം തീവ്ര ആശയ രെചോരണ്യം നടത്െ എന്നിവ
യോയിരുന് ഇക്കൂട്രുസട രെവർത്ന പരിപോടിെൾ. ബ്യംഗോളിസല അനു
ശീലൻ സ�ിതി, യുഗോന്ർ വിഭോഗ്യം, �ഹോരോഷ്ടയിസല അഭിനവ് ഭോരത് 
കൂട്ോയ്മ, പഞ്ോബിസല അൻജു�ോൻ–ഇ–വത്ൻ തുടങ്ങിയവ ഇക്ോല
യളവിൽ രൂപസ്ട് തീവ്രവിപ്വെോരിെളുസട സ്യംഘങ്ങളോയിരുന്. 
റോഷ്ബിഹോരി ഡബോസിസനഡപോലുള്ളവർ ഉത്ഡരന്്റ്യൻ രെഡദശങ്ങളിൽ 
മുഴുവൻ സ്ോധീനമുള്ള രഹസ്റ്യ സ്യംഘത്ിസറെ രൂപീെരണത്ിനോയി 
ശ്ര�ിച്ചു. തിലെിസറെ, �തമൂല്റ്യങ്ങൾ സന്നിഡവശി്ിച്ച വസനിെ ഡദ
ശീയതയുസട സ്ോധീനമുണ്ോയിരുന്ന �ഹോരോഷ്ടയിൽ ഒരു പതിറ്ോണ്ടു 
മുൻഡപ തീവ്രവിപ്വ രെവർത്നങ്ങൾക്് 
ഡവരുണ്ോയിരുന്. ഇന്്റ്യയിസല ബ്ിട്ീഷ് 
ഡപ്ഗ് െമ്ീഷണർ റോറെ്, നോസിെ് െല
ക്ടറോയിരുന്ന �ോക്സൻ എന്നിവർ �റോത് 
രെഡദശസത് തീവ്രവിപ്വെോരിെളോൽ 
സെോല്സ്ട്വരോണ്. ബ്ിട്ീഷ് ഭരണസത് 
അട്ി�റിക്ോൻ �ർ�ൻ സഹോയ്യം വസര ഒരു 
ഘട്ത്ിൽ ഇവർക്് ലഭിക്കുെയുണ്ോയി. 
െോൽ, യുഗോന്ർ, സന്്റ്യ മുതലോയ പത്ര
ങ്ങളിലൂസട നിരന്ര ആശയരെചോരണ്യം 
ഈ തീവ്രവിപ്വെോരിെൾ നടത്ന്ണ്്. �ദോ്യം െോ� 
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ലണ്നിൽ ഇന്്റ്യൻ ഡഹോ്യം റൂൾ സസോവസറ്ി രൂപീെരിക്കുന്ന ശ്റ്യോ്യം�ി 
കൃഷ്ണവർ�, ഇ്യംഗ്ീഷ് ഉഡദ്റ്യോഗസ്നോയ െഴ്ൻ വവലിസയ വധിക്കുന്ന 
�ദൻലോൽ �ിങ്റ, പോരീസിൽ �ദോ്യം െോ� എന്നിവർ രോ�്റ്യത്ിനു 
സവളിയിൽ വിപ്വ രെവർത്നങ്ങൾക്് ഡനതൃത്പര�ോയ ഏഡെോപന്യം 
നടത്ിയവരോണ്.

ഉപഭൂഖണ്ഡത്ിനു സവളിയിസല വിപ്വ രെവർത്നങ്ങളിൽ 
സവിഡശഷ രെോധോന്റ്യ്യം അർഹിക്കുന്ന സ്യംഘടനയോണ് 1913ൽ സ്ോ
പിക്സ്ട് ഗദർ പോർട്ി. വിപ്വ്യം എന്നർഥമുള്ള ഗദർ എന്ന ഡപരിലുള്ള 
പത്രവ�ോയി ഡചർന്ന് രെവർത്ിച്ചതിനോലോണ് ഇവർക്് ഈ ഡപര് 
ലഭിച്ചത്. അഡ�രിക്യുസടയു്യം െോന�യുസടയു്യം പടിഞ്ഞോറൻ തീരങ്ങ
ളിഡലക്് കുടിഡയറിയ പഞ്ോബ് സ്ഡദശിെളോയിരുന് ഈ സ്യംഘട
നയിൽ അധിെവ്യം. ഒന്നോ്യം ഡലോെ�ഹോയുദ്്യം ആര്യംഭിച്ചതു്യം പഞ്ോബ് 
സ്ഡദശിെളു�ോയി െോന�യിഡലക്് യോത്ര തിരിച്ച ഡെോ�ഗത �ോരു 
എന്ന െ്ൽ തിരിച്ചയച്ചതു്യം െ്ൽ െൽക്ട്യിൽ എത്ിയ ഡശഷ
മുണ്ോയ സവടിവയ്്യം പഞ്ോബി രെവോസിെളിലു്യം ഉപഭൂഖണ്ഡത്ിസറെ 
വടക്് പടിഞ്ഞോറൻ രെഡദശത്്യം വലിയ അസ്യംതൃപ്ി സൃഷ്ടിച്ചു. പഞ്ോ
ബിസറെ വിവിധ ഭോഗങ്ങളിൽ വസനിെ അട്ി�റിെൾ നടത്ോൻ ഇവർ 
ശ്ര�ിക്കുന്സണ്ങ്ിലു്യം അവ പരോ�യസ്ടുെയോണുണ്ോയത്. ഡലോെ 
�ഹോയുദ്െോലത്് തടവിലോയ ഇന്്റ്യൻ വസനിെരിൽ ബ്ിട്ീഷ് 
വിരുദ് വിെോര്യം സൃഷ്ടിക്ോനു്യം അഫ്ഗോൻ അ�ീറോയ അ�ോനുള്ളയുസട 
സഹോയഡത്ോസട അഫ്ഗോനിസ്ോനിൽ ഒരു രെവോസി സർക്ോർ 
ഉണ്ോക്ോനു്യം വിഡദശത്ള്ള വിപ്വെോരിെൾ ശ്ര�ിച്ചു. സി്യംഗപ്പൂരിൽ 
ഉണ്ോയിരുന്ന ഇന്്റ്യൻ വസനിെർ ഒരു അട്ി�റിക്് ശ്ര�ിസച്ചങ്ിലു്യം 
അതു്യം വിഫല�ോയി. സ്യംഘോടന്യം, സോമ്ത്ിെ്യം, ഡപോരോട്തന്്യം 
എന്നിവയിലുണ്ോയ ദൗർബല്റ്യങ്ങളു്യം വിപ്വ െോല്പനിെതയു്യം ബഹു�
നങ്ങസള ആെർഷിക്ോൻ െഴിയോസത ഡപോയതു്യം, ഡലോെയുദ്െോലസത് 
ഭരണകൂട അടിച്ച�ർത്ലു്യം യുദ്ോനന്രമുണ്ോയ അയഞ്ഞ സ�ീപനവ്യം 
തീവ്രവിപ്വ രെസ്ോനങ്ങസള തളർത്ിക്ളഞ്ഞു. 

സ്യ്യംഭരണ്യം എന്ന ആശയത്ിഡലക്്
�ിതവോദി – തീക്ഷ്ണ�തി ഡചരിതിരിവിസന �റിെടന്്യം �നപ

ങ്ോളിത്്യം ഉറ്ിച്ചു്യം ബ്ിട്ീഷ് വിരുദ് ഡപോരോട്്യം ശക്�ോക്ണസ�
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ന്ന ആവശ്റ്യ്യം ഇക്ോലത്് ഉയർന് വരിെയുണ്ോയി. ഇത്രസ�ോരു 
അഭിരെോയഡത്ോടുള്ള രെതിെരണ്യം എന്ന നിലയ്കോണ് ആനി ബസ
റെിസറെയു്യം ബോലഗ്യംഗോധര തിലെിസറെയു്യം ഡനതൃത്ത്ിൽ ഡഹോ്യം റൂൾ 
രെസ്ോന്യം രൂപ്യം സെോണ്ത്. ഇവരുസട രെവർത്നഫല�ോയി 1915സല 
ഡെോൺഗ്രസ് വോർഷിെ സഡമ്ളന്യം ഭിന്നിച്ചുനിന്ന തീക്ഷ്ണ�തിെസള കൂടി 
ഉൾസക്ോള്ളോൻ തയ്ോറോയി. അഡ്ോഴു്യം ഇന്്റ്യക്ോർക്് സ്യ്യംഭരണ്യം 
എന്ന ബസറെിസറെ ആവശ്റ്യ്യം അ്യംഗീെരിക്ോൻ സഡമ്ളന്യം തയ്ോറോ
യില്. ഇഡതതുടർന്ന് ബസന്്യം തിലകു്യം 1916ൽ യഥോക്ര�്യം �ദ്രോസിലു്യം 
ഡബോ്യംസബയിലു്യം സ്യ്യം ഭരണ്യം എന്ന ആവശ്റ്യ്യം �നങ്ങളിൽ എത്ി
ക്ോൻ തങ്ങളുസട ഡഹോ്യം റൂൾ രെസ്ോന്യം ആര്യംഭിച്ചു. മുൻപ് രോഷ്ടീയ�ോയ 
ഉണർവ് രെെടി്ിക്ോത് ഗ�റോത്്, സിന്് രെഡദശങ്ങളിലു്യം ഡഹോ്യം 
റൂൾ രെസ്ോന്യം ചലന്യം സൃഷ്ടിച്ചു. �ിതവോദി ഡെോൺഗ്രസ് ഡനതൃത്ത്ി
സറെ സ�സല്ഡ്ോക്് നയങ്ങളിൽ രെതിഡഷധ്യം ഉണ്ോയിരുന്ന ഡ�ോട്ിലോൽ 
സനഹ്റു, സി ആർ ദോസ്, മുഹമ്ദലി �ിന്ന, സെ എ്യം മുൻഷി തുടങ്ങി 
നിരവധി ആളുെൾ ഡഹോ്യം റൂൾ രെസ്ോനഡത്ോട് സഹെരിച്ചു. �റ്് 
ചിലർ ഡഗോപോലകൃഷ്ണ ഡഗോഖസലയുസട ഇന്്റ്യൻ ഭൃത്റ്യസ്യംഘത്ിലു്യം 
ഡചരുെയുണ്ോയി. ഗോന്ി�ിസയയു്യം �ിന്നസയയു്യം വളസര സ്ോധീനിച്ച 
ഡഗോഖസല ഗോന്ി�ിയുസട രോഷ്ടീയ ഗരുസവന്ന സ്ോനത്ിനു്യം അർഹ
നോയിരുന്. ബ്ിട്ീഷ് സർക്ോർ െടുത് നടപടിെളിലൂസടയോണ് ഡഹോ്യം 
റൂൾ രെസ്ോനസത് ഡനരിട്ത്. തിലെിന് ഉത്ഡരന്്റ്യൻ രെഡദശങ്ങളിൽ 
വിലക്് രെഖ്റ്യോപിക്കുെയു്യം ബസറെിസനയു്യം സഹരെവർത്െരോയ 
ഡ�ോർ�് അരുഡണ്ഡൽ, ബി പി വോദിയ മുതലോയവസരയു്യം തടവിലോക്കു
െയു്യം സചയ്തു. സ്യംഘോടന ദൗർബല്റ്യങ്ങളു്യം സോമുദോയിെ െലോപങ്ങളു്യം, 
1918–ൽ പരസക് വ്റ്യോപിച്ച പെർച്ച്നി �ഹോവ്റ്യോധിയുസ�ോസക് മൂല്യം 
രെസ്ോന്യം ക്ഷയിച്ചു. എങ്ിലു്യം പിൽക്ോല ഡദശീയ രെസ്ോനത്ിസറെ 
�നെീയ മുഖത്ിന് ആര്യംഭ�ോയിരുന് ഡഹോ്യം റൂൾ രെസ്ോന്യം. 1920–ൽ 
ഗോന്ിയുസട അധ്റ്യക്ഷതയിലോയ ഡഹോ്യം റൂൾ രെസ്ോന്യം 'സ്രോ�്റ്യ സഭ' 
എന്ന് ഡപര് �ോറ്റുെയു്യം പിഡറ് വർഷ്യം ഡെോൺഗ്രസിൽ ലയിക്കുെയു�ോണു
ണ്ോയത്. ഇക്ോലയളവിലുണ്ോയ �സറ്ോരു രെധോനെോര്റ്യ്യം രെത്റ്യക്ഷ ഭി
ന്നതയുസട ഒരു ദശെത്ിനു ഡശഷ്യം 1916–സല ലെ് നൗ  സഡമ്ളനത്ിൽ 
ഡെോൺഗ്രസിസല �ിതവോദി–തീക്ഷ്ണ�തി വിഭോഗങ്ങൾ ഒന്നിച്ചു നീങ്ങോനു്യം 
ഡെോൺഗ്രസു്യം മുസ്ി്യം ലീഗ്യം അഭിരെോയ വ്റ്യത്റ്യോസ്യം �ോറ്ി വച്ചുസെോണ്് 
സ�രപരിപോടിെളിൽ ഡയോ�ിഡ്ോസട രെവർത്ിക്ോനു്യം തീരു�ോനിച്ചു. 
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ബഹു�ന രെസ്ോനത്ിഡലക്്
ഇരുപതോ്യം നൂറ്ോണ്ിസറെ ആദ്റ്യനോളുെളിൽ ഉണ്ോയ മുഡന്നറ്

ങ്ങൾ സപോതുവിൽ ബ്ിട്ീഷ് വിരുദ് വിെോര്യം നോട്ിൽ സൃഷ്ടിസച്ചങ്ിലു്യം 
അസതോരു ബഹു�ന രെസ്ോന�ോയി ഇതുവസരയു്യം പരുവസ്ട്ിരുന്നില്. 
ഡ�ോഹൻദോസ് െര്യംചന്് ഗോന്ിസയന്ന അഭിഭോഷെൻ തസറെ ദക്ഷി
ണോഫ്രിക്ൻ �ീവിത്യം ഉഡപക്ഷിച്ച് ഇന്്റ്യയിഡലക്് വന്ന് ഡനതൃത്്യം 
ഏസറ്ടുക്കുഡമ്ോഴോണ് ഡദശീയ മുഡന്നറ്്യം ഒരു ബഹു�ന രെസ്ോന�ോയി 
�ോറുന്നത്. ദക്ഷിണോഫ്രിക്ൻ �ീവിതെോലത്് അവിടുസത് വർണ 
വിഡവചന ഭരണകൂടത്ിനു ഡനസര നടത്ിയ സ�രങ്ങളുസട രെോഡയോഗിെ 
അനുഭവവ്യം, ധോർ�ിെത, അഹി്യംസ, സത്റ്യ്യം തുടങ്ങിയവസയക്കുറിച്ചുള്ള 
തനതോയ �ീവിത വീക്ഷണവ്യം, സത്റ്യഗ്രഹസ�ന്ന സ�രോയുധവ�ോ
യോണ് 1915–ൽ ഗോന്ി�ി ഇന്്റ്യയിൽ െ്ലിറങ്ന്നത്. രെത്റ്യക്ഷ 
രോഷ്ടീയ മുഡന്നറ്ത്ിസറെ ഭോഗ�ോവന്നതിനു മുഡന്നോടിയോയി ഗോന്ി�ി 
രോ�്റ്യത്ിസറെ വിവിധ ഭോഗങ്ങൾ സന്ർശിക്കുെയു്യം ചില സ�രങ്ങളിൽ 
പങ്ോളിയോവെയു്യം സചയ്തു. ചമ്ോരനിസല െർഷെരുസട കൂസട നടത്ിയ 
സത്റ്യഗ്രഹ സ�ര്യം (1917), അഹമ്ദോബോദ് �ിൽ സതോഴിലോളിെളുസട 
സ�രത്ിൽ (1918) പങ്ോളിയോയി അനുഷ്ിച്ച നിരോഹോര സ�ര്യം (1918), 
ഡഖദയിസല െർഷെ സ�രത്ിൽ രെഡയോഗിച്ച നികുതി മുടക്ൽ നിസ്സ

ഗോന്ി�ി ചമ്ോരനിൽ
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ഹെരണ സ�ര്യം (1918) എന്നിവയിലൂസട ഗോന്ി�ി ഇന്്റ്യൻ രോഷ്ടീയ 
ഭൂ�ിെയിഡലക്് രെഡവശിച്ചു. 

ഇതിനിടയിൽ ബ്ിട്ീഷ് ഭരണകൂട്യം സ്യംശയത്ിനുഡ�ൽ രോ�്റ്യ
ഡദ്രോഹക്കുറ്്യം ചു�ത്ി ആസരയു്യം വിചോരണ കൂടോസത തടവിലോക്ോൻ 
സർക്ോരിന് അധിെോര്യം നൽകുന്ന റൗളറ്് ആക്ട് എന്ന െരിനിയ�്യം 
1919-ൽ പോസോക്ി. തടങ്ലിലോകുന്നവർക്് ലഭിക്കുന്ന അ്ീൽ അവ
സരവ്യം രെോഥ�ിെ പൗരോവെോശങ്ങളു്യം ഈ നിയ�ത്ിലൂസട തടഞ്ഞി
രുന്. റൗളറ്് നിയ�ത്ിസനതിസരയുള്ള രെഡക്ഷോഭത്ിസറെ ഡനതൃത്്യം 
ഏസറ്ടുത് ഗോന്ി�ി വിവിധ രോഷ്ടീയ കൂട്ോയ്മെളിൽ ഉണ്ോയിരുന്നവസര 
ഒന്നിച്ചുഡചർത്് ഒരു ബഹു�ന സ�ര മുന്നണി രൂപീെരിച്ചു. െൽക്ട്, 
ഡബോ്യംസബ, �ൽഹി, അഹമ്ദോബോദ് തുടങ്ങി ഡദശത്ിസറെ വിവിധ 
ഭോഗങ്ങളിലുള്ള നിരവധി നഗരങ്ങളിൽ അക്ര� സ്ഭോവ്യം തസന്ന രെെ
ടി്ിക്കുന്ന രെതിഡഷധ സ�രങ്ങൾ നടന്. ഏറ്വ്യം തീവ്രരൂപത്ിൽ 
രെഡക്ഷോഭ്യം നടന്നത് പഞ്ോബിലോണ്. ഇക്ോലയളവിൽ പെർച്ച്
നിയുസട സ്യംഹോരതോണ്ഡവവ്യം ഡലോെ �ഹോയുദ് െോലസത് ഭരണകൂട 
അടിച്ച�ർത്ലു്യം നിർബന്ിത വസനിെ ഡസവനവ്യം എല്ോ്യം ഡചർന്ന് 

�ോലിയൻവോലോബോഗ് കൂട്സക്ോല



ഇന്ത്യൻ
സ്വാതന്ന്ത്യസമര

ചരിന്തരം 31

പഞ്ോബിൽ െടുത് അസ്യംതൃപ്ി സൃഷ്ടിച്ചി
രുന്. രെഡെോപന്യം ഒന്്യം കൂടോസത വസ
ഫുദേീൻ െിച്ച്ലു, സത്റ്യപോൽ എന്നീ രണ്് 
�നെീയ ഡനതോക്സള തടവിലോക്ിയത് 
പഞ്ോബിൽ ബ്ിട്ീഷ് വിരുദ് വിെോര്യം 
ആളിക്ത്ിച്ചു. �നെീയ രെതിഡഷധസത് 
തടയോൻ പട്ോള നിയ�്യം രെഖ്റ്യോപിസച്ചങ്ിലു്യം 
സോധോരണ സപോതുസഡമ്ളനങ്ങൾ നടക്കു
ന്ന അമൃത്റിസല �ോലിയൻവോലോ ബോഗ് 
എന്ന സ്ലത്് വബശോഖി ആഡഘോഷ
ദിനത്ിൽ �നങ്ങൾ ഒത്കൂടി. എന്നോൽ 
സ�ോധോനപര�ോയി സ�ര്യം സചയ്യുന്ന ഏെഡദശ്യം ഇരുപതിനോയിര്യം 
വരുന്ന �നങ്ങൾക്് ഡനസര മുന്നറിയിസ്ോന്്യം കൂടോസത പട്ോള ഡ�ധോ
വിയോയ �നറൽ �യറിസറെ വസന്റ്യ്യം നിറസയോഴിച്ചു. 1919 ഏരെിൽ 
13നോയിരുന് ഈ നിഷ്ഠൂര സ്യംഭവ്യം. 379 ആളുെൾ സെോല്സ്സട്ന്നോ
യിരുന് ഔഡദ്റ്യോഗിെ െണക്്. �ീവൻ നഷ്ടസ്ട് ആയിരഡത്ോള്യം 
ആളുെളുസട എണ്്യം ഡദശീയവോദിെൾ ഉയർത്ിക്ോട്ി. കൂട്സക്ോലസയ 
തുടർന്ന് നോടിന് അെത്്യം വിഡദശത്്യം വലിയ രെതിഡഷധങ്ങൾ നടന്. 
1913ൽ സോഹിത്റ്യത്ിനുള്ള സനോഡബൽ സമ്ോന്യം ലഭിച്ച രബീന്ദ്രനോഥ് 
ടോഡഗോർ ഇ്യംഗ്ീഷ് ഭരണകൂട്യം നൽെിയ സർ പദവിയു്യം, ഗോന്ി�ി തസറെ 
വെസർ ഇ ഹിന്് എന്ന സ്ോനവ്യം കൂട്സക്ോലയിൽ രെതിഡഷധിച്ച് 
ഉഡപക്ഷിക്കുെയുണ്ോയി. രെതിഡഷധ്യം അറിയിച്ചുസെോണ്് ഡെോൺഗ്ര
സ് അധ്റ്യക്ഷനോയിരുന്ന ആദ്റ്യ �ലയോളിയോയ ഡചറ്റൂർ ശങ്രൻ നോയർ  
വവഡസ്രോയിയുസട എക്സിെയൂട്ീവ് ൌൺസിലിൽ നിന്ന് രോ�ി വച്ചു. 
കൂട്സക്ോലപോതെിയോയ �നറൽ �യറിസനതിസര െോര്റ്യ�ോയ ഒരു 
നിയ� നടപടിയു്യം ഭരണകൂട്യം സ്ീെരിച്ചിസല്ന്ന് �ോത്ര�ല് ഇ്യംഗ്ണ്ിൽ 
അയോൾക്് വീഡരോചിത�ോയ സ്ീെരണ്യം ലഭിക്കുെയു്യം സചയ്തു. �ോലി
യൻവോലോ ബോഗ് സ്യംഭവ്യം നടക്കുന്ന സ�യത്് ബോലനോയിരുന്ന ഉദ്്യം 
സി്യംഗ് എന്ന വിപ്വെോരി കൂട്സക്ോല നടക്കുന്ന സ�യത്് പഞ്ോബ് 
ഗവർണറോയിരുന്ന വ�ക്ിൾ �യറിസന 1940ൽ ലണ്നിൽ വച്ച് 
വധിക്കുെയുണ്ോയി. �ഡതതരത് രെതീെ്യം എഡന്നോണ്യം ഡെോടതിമുറി
യിൽ ഡപര് ഡചോദിച്ചഡ്ോൾ 'റോ്യം മുഹമ്ദ് സി്യംഗ് ആസോദ് ' എന്നോണ് 
അഡദേഹ്യം പറഞ്ഞത്. 

ഉദേ്യംസി്യംഗ് 
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നിസ്സഹെരണ രെസ്ോന്യം
റൗളറ്് നിയ�വ്യം, തുടർന്ണ്ോയ അക്ര� സ്യംഭവങ്ങളു്യം, ബ്ിട്ീഷ് 

വിരുദ് മുന്നണിയിൽ ഉണ്ോയ ഐെ്റ്യവ്യം, ഡലോെ�ഹോയുദ്്യം ഏൽ്ിച്ച 
സോമ്ത്ിെ ആഘോതവ്യം ഡചർന്ന് ഒരു വമ്ൻ ബ്ിട്ീഷ് വിരുദ് സ�
രത്ിന് പശ്ോത്ല്യം ഒരുക്ി. ഇതിനിടയിലോണ് മുസ്ി്യം സമൂഹസത് 
വവെോരിെ�ോയി സ്ോധീനിച്ച ആഡഗോള ഇസ്ോ�ിെ ഡനതൃത്�ോയ 
തുർക്ിയിസല ഖലീഫയുസട അധിെോരസത് ബ്ിട്ൻ അടക്മുള്ള 
ശക്ിെൾ ഡചർന്ന് സവട്ിച്ചുരുക്ിയത്. ഖലീഫയ്ക് പഴയ അധിെോര
ങ്ങൾ തിരിസെ നൽെണ്യം എന്ന ആവശ്റ്യ്യം ഉന്നയിച്ചുസെോണ്് �ൗലോന 
ഷൗക്ത്് അലി, �ൗലോന മുഹമ്ദ് അലി എന്നീ സഡഹോദരൻ�ോരുസട 
ഡനതൃത്ത്ിൽ ഖിലോഫത്് രെസ്ോന്യം ഇന്്റ്യയിൽ രൂപ്യം സെോണ്ടു. 
ഡെോൺഗ്രസ് ഡനതൃത്്യം നൽകുന്ന ബ്ിട്ീഷ് വിരുദ് സ�രങ്ങളിൽ 
നിന്്യം സപോതുഡവ �ോറിനിൽക്കുന്ന മുസ്ി്യം വിഭോഗസത് ഒ്്യം ഡചർ
ക്ോനുള്ള ഒരവസര�ോയോണ് ഗോന്ി�ി ഖിലോഫത്് രെസ്ോനസത് 
െണ്ത്. ഖിലോഫത്് രെസ്ോനസത് ഒ്്യം ഡചർത്് സ്രോ�് എന്ന 
ലക്ഷ്റ്യത്ിനുഡവണ്ി ബ്ിട്ീഷ് ഭരണകൂടത്ിസനതിസര നിസ്സഹെരണ 
സ�ര രെസ്ോന്യം എന്ന ഗോന്ി�ിയുസട നിർഡദശ്യം 1920ൽ നടന്ന 
ഡെോൺഗ്രസ് സഡമ്ളന്യം അ്യംഗീെരിച്ചു. ഡെോൺഗ്രസിസറെ സ്യംഘടനോ 
രെവർത്നങ്ങസള നിയന്ിക്ോൻ ഒരു രെവർത്െ െമ്ിറ്ിയു്യം ഭോഷോ 
അടിസ്ോനത്ിൽ രെവിശ്റ്യോ െമ്ിറ്ിയു്യം രൂപീെരിക്ോനു്യം തീരു�ോന
സ�ടുത്. 

സർക്ോർ വിദ്റ്യോലയങ്ങളു്യം നിയ� നിർ�ോണ സഭെളു്യം ഡെോ
ടതിെളു്യം ബഹിഷ്കരിക്കുെ, വിഡദശ വസ്ത്രങ്ങൾ ബഹിഷ്കരിച്ച് ഖോദി 
ഉപഡയോഗിക്കുെ, സർക്ോർ ഉഡദ്റ്യോഗങ്ങളു്യം പദവിെളു്യം ഉഡപക്ഷിക്കു
െയു്യം നികുതി അടവ് നിർത്െയു്യം സചയ്യുെ തുടങ്ങിയവയോയിരുന് 
നിസ്സഹെരണ രെസ്ോനത്ിസറെ രെത്റ്യക്ഷ പരിപോടിെൾ. ഖിലോഫ
ത്് രെസ്ോന്യം ഈ പരിപോടിെൾ കൂടി ഏസറ്ടുത്ഡതോസട വലിയ 
പിന്തുണയോണ് നിസ്സഹെരണ സ�രരെസ്ോനത്ിന് ലഭിച്ചത്. 
സ�രത്ിന് ഐെ്റ്യദോർഢ്റ്യ്യം അറിയിച്ചു സെോണ്് മുൻനിര അഭിഭോഷ
െർ ഡെോടതിെളിൽ നിന്ന് പിന്ോറി. നോസടോട്ടുക്കു്യം വിഡദശ വസ്ത്രങ്ങൾ 
കൂട്ിയിട്് െത്ിക്കുന്നതിലു്യം �ദ്റ്യക്ടെൾ ഉപഡരോധിക്കുന്നതിലു്യം 
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സ്ത്രീെളുസട വലിയ പങ്ോളിത്മുണ്ോയി. അസ്യം, ബ്യംഗോൾ രെഡദശങ്ങ
ളിൽ റയിൽഡവ, ഡതോട്്യം സതോഴിലോളിെൾ പണിമുടക്ി. ആന്ധ്രയിലു്യം 
ബ്യംഗോളിലു്യം െർഷെർ നികുതി നിഡഷധ്യം രെഖ്റ്യോപിച്ചു. സത്റ്യഗ്രഹ 
ഫണ്ിഡലക്് നിശ്യിച്ചതിലു്യം കൂടുതൽ പണ്യം എത്െയുണ്ോയി. അഴി
�തിക്ോരു്യം ബ്ിട്ീഷ് അനുകൂലിെളു�ോയ �ഹന്് പുഡരോഹിതസര സിഖ് 
വിശ്ോസിെൾ ഗരുദ്ോരെളിൽ നിന്്യം പുറത്ോക്ി. നോടിസറെ വിവിധ 
ഭോഗങ്ങളിൽ െർഷെർ മുസമ്ങ്്യം െണ്ിട്ില്ോത്വണ്്യം സ�രത്ിൽ 
പസങ്ടുക്കുയുണ്ോയി. ഉത്ഡരന്്റ്യയിസല അവധ് െർഷെ രെസ്ോനവ്യം, 
ഏഖോ െർഷെ മുഡന്നറ്വ്യം, �ലബോറിസല  െർഷെർ �ന്ിക്കു്യം ഭരണ
കൂടത്ിനു്യം എതിസര നടത്ിയ സ�രങ്ങളു്യം ഇവയിൽ രെധോനസ്ട്വ
യോണ്. െടുത് അടിച്ച�ർത്ലിലൂസടയോണ് �ലബോറിൽ അടക്മുള്ള 
െർഷെ സ�രങ്ങസള ഭരണകൂട്യം ഡനരിട്ത്. �ലബോറിൽ സ�ര്യം സചയ്ത 
െർഷെസര വോയുസഞ്ോര�ില്ോത് തീവണ്ി മുറിെളിൽ തിക്ിസെരു
ക്ി അടച്ചു നടത്ിയ കൂട്സക്ോല വോഗൺ ദുരന് (1921)സ�ന്നഡപരിൽ 
അറിയസ്ടുന്. തങ്ങളുഡടതോയ രെോഡദശിെ സ�രസഡങ്തങ്ങൾ 
ഉപഡയോഗിച്ചു്യം പരമ്രോഗത വിശ്ോസധോരെളു്യം, നോട്ടുപോരമ്ര്റ്യങ്ങളു്യം  
ഇഴുെിഡച്ചർന്ന വ�വഡബോധത്ോലു�ോണ് ഈ െർഷെ ഡപോരോട്ങ്ങൾ 
നയിക്സ്ട്ത്. തടവിലോക്ിയ ഡനതോക്സള ഡ�ോചി്ിച്ചിസല്ങ്ിൽ 
ഉടൻ നിയ�ല്യംഘന രെസ്ോന്യം ആര്യംഭിക്കുസ�ന്ന് 1922 സഫബ്രുവരി 
ഒന്നിന് ഗോന്ി�ി രെഖ്റ്യോപിക്കുെയുണ്ോയി. എന്നോൽ നോലു ദിവസ്യം 
െഴിഞ്ഞ് ഐെ്റ്യ രെവിശ്റ്യയിസല ഡഗോരഖ്പൂർ �ില്യിസല ചൗരി ചൗര 
എന്ന സ്ലത്ണ്ോയ ഡപോലീസ് ഡസ്റഷൻ ആക്ര�ണ്യം സ�രമുഡന്നറ് 
ത്ിസറെ മുഴുവൻ ഗതിസയയു്യം നിർണയിക്കുന്ന ഒന്നോയി �ോറി. ഉപഡരോധ 
സ�ര്യം നടത്ിയവർക്് ഡനസര നിറസയോഴിച്ച ഡപോലീസ് നടപടിയിൽ 
ക്ഷുഭിതരോയ �നങ്ങൾ ഡപോലീസ് ഡസ്റഷന് തീ വയ്കെയു്യം ഇരുപത്ിര
ണ്് ഡപോലീസുെോരുസട �രണത്ിനത് െോരണ�ോവെയു്യം സചയ്തു. അക്ര�
പോതയിഡലക്് നീങ്ങിയ സ�രസത് അടിച്ച�ർത്ോൻ ഭരണകൂടത്ിന് 
എളു്്യം സോധിക്കുസ�ന്ന തിരിച്ചറിവിലു്യം, സപോതുവിൽ അക്ര� സ�ര്യം 
തസറെ അഹി്യംസോ സത്റ്യഗ്രഹ സ�രഡബോധഡത്ോട് ഡചർന്ന് ഡപോവന്ന
തസല്ന്ള്ള ഡബോധ്റ്യത്ിലു്യം ഗോന്ി�ി നിസ്സഹെരണ സ�ര്യം �ോർച്ച് 
�ോസ്യം പിൻവലിച്ചു. സപസട്ന്തസന്ന തടവിലോക്സ്ട് ഗോന്ി�ിക്് 
തുടർന്ള്ള രണ്ടു വർഷ്യം �യിലിൽ ശിക്ഷ അനുഭവിഡക്ണ്ിവന്. 
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നിസ്സഹെരണ സ�ര്യം പിൻവലിച്ച ഗോന്ി�ിയുസട തീരു�ോന്യം, മുഴുവൻ 
ഡനതോക്ൾക്കു്യം സ്ീെോര്റ്യ�ോയില്. അവർ അതിസന വി�ർശിക്കുെയു്യം 
സചയ്തു. തുർക്ിയിസല ആഭ്റ്യന്ര വിപ്വസത് തുടർന്ന് ഖലീഫയുസട 
പദവി തസന്ന ഇല്ോതോയതിനോൽ ഖിലോഫത്് രെസ്ോനത്ിനു്യം 
ഇതിനിടയിൽ രെോധോന്റ്യ്യം നഷ്ടസ്ട്ിരുന്.

നിസ്സഹെരണ രെസ്ോനത്ിസറെ പിരിച്ചുവിടലിനു ഡശഷ്യം 
രോഷ്ടീയ രെവർത്നത്ിസറെ പുതുവഴിെൾ അഡന്ഷിക്കുന്ന ഏതോനു്യം 
ഡെോൺഗ്രസ് രെവർത്െർ തിരസഞ്ഞടു്ിൽ �ത്രിക്കുെയു്യം, നിയ� 
നിർ�ോണ സഭസയ ഡപോരോട് ഡവദിയോക്ണസ�ന്ള്ള ആവശ്റ്യ്യം ഉന്ന
യിക്കുെയുമുണ്ോയി. ഈ അഭിരെോയ്യം രെെടി്ിച്ച സി ആർ ദോസ്, 
ഡ�ോട്ിലോൽ സനഹ്റു തുടങ്ങിയവർ 'സ്രോ�്റ്യ പോർട്ി' എന്ന രോഷ്ടീയ 
സ്യംഘടനയ്ക് രൂപ്യം നൽെി. എന്നോൽ സ�രവീര്റ്യ്യം നഷ്ടസ്ടുസ�ന്്യം, 
സോമൂഹിെ പുനർനിർ�ോണ പരിപോടിെൾ അവഗണിക്സ്ടുസ�ന്
മുള്ള െോരണ്യം ഉന്നയിച്ച് ഈ നിലപോടിസന എതിർത്വരുമുണ്്. 
മുൻെോല പിളർപ്പുെളുസട അനുഭവത്ിസറെ പശ്ോത്ലത്ിൽ സ്രോ�്റ്യ 
പോർട്ിക്ോസര ഡെോൺഗ്രസ് �ത്രിക്ോൻ അനുവദിച്ചു. ആദ്റ്യെോലത്് 
രെതീക്ഷസയ്കോത്് ഉയരോൻ ഇവർക്് സോധിസച്ചങ്ിലു്യം പിൽക്ോലത്് 
സെോഡളോണിയൽ ഭരണകൂടഡത്ോട് ഡയോ�ിച്ച് രെവർത്ിഡക്ണ്ി 
വന്നതു്യം, ഡനതോക്ന്ോർക്് ഇടയിലുണ്ോയ സോമുദോയിെ അസ്ോരസ്റ്യ
ങ്ങളു്യം, തിരസഞ്ഞടു്് തിരിച്ചടിെളു്യം സ്രോ�്റ്യ പോർട്ിയുസട സ്ോധീന്യം 
ഇല്ോതോക്ി. അഡതസ�യ്യം ഡദശീയ രെസ്ോനത്ിസല �സറ്ോരു വിഭോഗ്യം 
രെവർത്െർ അയിഡത്ോച്ചോടന്യം, വിഡദശ വസ്തുക്ളുസട ബഹിഷ്കരണ്യം, 
സ്ഡദശി വിദ്റ്യോഭ്റ്യോസ്യം തുടങ്ങിയ നിർ�ോണ രെവർത്നങ്ങളിൽ വ്റ്യോ
പൃതരോവെയോയിരുന്. 

ഇതിനിടയിൽ 1928ൽ ബ്ിട്ീഷ് ഇന്്റ്യയ്ക് ഒരു ഭരണഘടന നിർ
�ിക്കുെ എന്ന ലക്ഷ്റ്യഡത്ോസട സർ ഡ�ോൺ വസ�ൺ അധ്റ്യക്ഷനോയ 
ഒരു െമ്ീഷസന ഇന്്റ്യയിഡലക്് അയച്ചു. എന്നോൽ ഇന്്റ്യക്ോസര ഒഴി
വോക്ിയുള്ള ഒരു സ�ിതിസയ അ്യംഗീെരിഡക്ണ് എന്ന നിലപോടോണ് 
ഡദശീയ രെസ്ോനത്ിസല വലിസയോരു വിഭോഗ്യം െക്ഷിെളു്യം സ്ീെരി
ച്ചത്. െമ്ീഷൻ ഇന്്റ്യയിൽ എത്ിയ സഫബ്രുവരി മൂന്നോ്യം തീയതി 
നോസടോട്ടുക്കു്യം 'വസ�ൺ തിരിസെ ഡപോവെ' എന്ന മുദ്രോവോെ്റ്യമുയർത്ി 
ഡെോൺഗ്രസ് ഹർത്ോലിന് ആഹ്ോന്യം സചയ്യുെയുണ്ോയി. സനഹ്രുവി
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സറെയു്യം സുഭോഷ് ചന്ദ്രഡബോസിസറെയു്യം രെസ്യംഗങ്ങൾ വിദ്റ്യോർഥിെസള
യു്യം യുവോക്സളയു്യം ഇളക്ി�റിച്ചു. രെതിഡഷധക്ോസര െർശന�ോയി 
ഡനരിടുെയോണ് ബ്ിട്ീഷ് ഭരണകൂട്യം സചയ്തത്. വസ�ൺ െമ്ീഷൻ 
വിരുദ് രെഡക്ഷോഭത്ിനിടയ്ക് ക്രൂര�ോയി �ർദേനഡ�റ്തോണ് ലോല ല�്പത് 
റോയിയുസട �രണത്ിന് െോരണ�ോയത്. വസ�ൺ െമ്ീഷന് ബദൽ 
എഡന്നോണ്യം ബ്ിട്ീഷ് സി്യംഹോസനത്ിനു െീഴിലുള്ള സ്ോതന്്റ്യ്യം, 
രെോയപൂർത്ി ഡവോട്വെോശ്യം, ഭോഷോടിസ്ോനത്ിലുള്ള രെവിശ്റ്യെൾ 
തുടങ്ങിയ നിർഡദശങ്ങൾ മുഡന്നോട്ടു വച്ചുസെോണ്് ഡ�ോട്ിലോൽ സനഹ്രു ഒരു 
റിഡ്ോർട്് സ�ർ്ിക്കുെയുണ്ോയി. എന്നോൽ മുസ്ി്യം ലീഗ്യം ഹിന്ദു �ഹോ
സഭയു്യം രെതിനിധി സഭയിസല അ്യംഗത് സ്യംവരണവ�ോയി ബന്സ്ട്ടു്യം 
�വഹർലോൽ സനഹ്രുവ്യം സുഭോഷ് ചന്ദ്രഡബോസു്യം അടക്മുള്ളവർ പൂർണ 
സ്ോതന്്റ്യ്യം എന്ന ആവശ്റ്യസ�ോഴിവോക്ിയതിൽ രെതിഡഷധിച്ചു്യം ഡ�ോട്ി
ലോൽ സനഹ്രുവിസറെ റിഡ്ോർട്ിൽ അസ്യംതൃപ്ി രെെടി്ിച്ചു.

നിയ� ല്യംഘന രെസ്ോനത്ിഡലക്്
ഇന്്റ്യൻ ഡനതോക്സള ഒന്ന് തണു്ിക്കുന്നതിനോയി 1929ൽ 

വവഡസ്രോയി ഇർവിൻ രെഭു ലണ്നിൽ വട്ഡ�ശസഡമ്ളന്യം നടത്ോ
സ�ന്ന് അറിയിസച്ചങ്ിലു്യം സ്യ്യം ഭരണത്ിസറെ െോര്റ്യത്ിൽ ഉറസ്ോ
ന്്യം നൽെിയില്. ഈ സോഹചര്റ്യത്ിലോണ് 1929 �ിസ്യംബറിൽ 
ലോഡഹോറിൽ വച്ച് നടന്ന ഡെോൺഗ്രസിസറെ വോർഷിെ സഡമ്ളന്യം 
'പൂർണ സ്രോ�് ' എന്ന മുദ്രോവോെ്റ്യ്യം മുഡന്നോട്് വയ്കന്നത്. വട്ഡ�ശസഡമ്
ളന്യം ബഹിഷ്കരിക്ോനു്യം നിയ� ല്യംഘന രെസ്ോന്യം ആര്യംഭിക്ോനു്യം 
പൂർണ സ്ോതന്്റ്യ്യം ലക്ഷ്റ്യ�ോയി രെഖ്റ്യോപിക്ോനു്യം അതനുസരിച്ച് തു
ടർന്ള്ള �നുവരി 26-ോ്യം തീയതി സ്ോതന്്റ്യദിന�ോയി ആചരിക്ോനു്യം 
ഡെോൺഗ്രസ് തീരു�ോനിച്ചു. പുതുതോയി അ്യംഗീെരിച്ച ത്രിവർണ പതോെ 
�വഹർലോൽ സനഹ്രു ലോഡഹോറിൽ രവി നദിയുസട തീരത്് �ിസ്യംബർ 
31–ന് രോത്രിയിൽ ഇൻെ്ിലോബ് സിന്ോബോദ് മുദ്രോവോെ്റ്യങ്ങൾക്് 
ഇടയിൽ ഉയർത്െയുണ്ോയി. 

ലോഡഹോർ ഡെോൺഗ്രസിസറെ നിർഡദശ്യം അനുസരിച്ചുസെോണ്് 
ഗോന്ി�ി നിയ� ല്യംഘന രെസ്ോനത്ിസറെ �ോർഗഡരഖ മുഡന്നോട്ടുവച്ചു. 
ഭരണകൂടവ�ോയുള്ള സമ്പൂർണ നിസ്സഹെരണവ്യം അഹി്യംസയിൽ 
ഊന്നിയ നിയ� ല്യംഘനവ�ോണ് സ�രത്ിസറെ െോതലോയി �ോറിയത്. 
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�ോർച്ച് പന്ണ്ിന് സബർ�തി ആശ്ര�ത്ിൽ നിന്ന് തിരസഞ്ഞടുക്
സ്ട് 78 സഹയോത്രിെർസക്ോ്്യം 239 വ�ലുെൾ െോൽനടയോയി 
ദണ്ഡിയിഡലക്് ഡപോയ ഗോന്ി�ി ഏരെിൽ ആറിന് സർക്ോർ കുത്െ 
ല്യംഘിച്ച് ഉ്് കുറുക്ി നിയ�ല്യംഘന രെസ്ോനത്ിന് തുടക്�ിട്ടു. 
ധരോസന ഉ്് നിർ�ോണ ഡെന്ദ്രത്ിഡലക്് നടത്ോനിരുന്ന രെെട
നത്ിനു മുൻഡപ ഡ�യ് നോലിന് ഗോന്ി�ിസയ തടവിലോക്ി. ഇഡത 
തുടർന്ന് �ദ്രോസ്, െറോച്ചി, െൽക്ട്, ഡബോ്യംസബ, �ൽഹി എന്നിവിട
ങ്ങളിസലല്ോ്യം ബഹു�ന രെതിഡഷധങ്ങൾ 
നടന്. �ദ്രോസിൽ സി. രോ�ഡഗോപോലോ
ചോരിയു്യം, �ലബോറിൽ സെ. ഡെള്ൻ, 
സ�ോയ്ോരത്് ശങ്രൻ, പി. കൃഷ്ണപിള്ള, െർ
ഷെസത്ോഴിലോളിയോയ എ്യം. സെ. പോറു, 
ഒറീസയിൽ ഡഗോപോൽബന്ധു ചൗധരി, 
ബീഹോറിൽ അ്യംബിെ െോന്് സിൻഹ, 
ഗ�റോത്ിസല ധരോസനയിൽ സഡരോ�ിനി 
നോയിഡു എന്നിവർ ഉ്് കുറുക്ി നിയ� 
ല്യംഘനത്ിന് ഡനതൃത്്യം നൽെി. തസറെ 
പതിമൂന്നോ്യം വയസ്സിൽ തടവിലോവന്ന 
നോഗോ ഡനതോവ് റോണി വഗ�ിൻലിയു 

ദണ്ഡി�ോർച്ച് 

സഡരോ�ിനി നോയിഡു



ഇന്ത്യൻ
സ്വാതന്ന്ത്യസമര

ചരിന്തരം 37

1946–ലോണ് �യിൽ ഡ�ോചിതയോവന്നത്. 
�ഡധ്റ്യന്്റ്യയിൽ സെോഡളോണിയൽ വനനിയ
�ങ്ങൾ ആളുെൾ ല്യംഘിക്കുന്ണ്്. ബർഡദോ
ളിയിലു്യം ഐെ്റ്യ രെവിശ്റ്യയിലു്യം െർഷെ 
നികുതി നിഡഷധവ്യം ഡ�ോട്ോ നോഗ്പൂരിസല 
ആദിവോസിെൾ സോയുധ സവല്ലുവിളിയു്യം 
നടത്െയുണ്ോയി. �ഹോരോഷ്ടയിസല 
വ്റ്യോവസോയിെ ഡെന്ദ്രങ്ങളിസല സതോഴിലോ
ളിെൾ പണിമുടക്ിൽ പങ്കുഡചർന്. ഈ 
െോലയളവിൽ സപഷവോറിസല പത്ോൻ 
വ്യംശ�സര അതിർത്ി ഗോന്ിസയന്ന 
ഡപരിൽ അറിയസ്ടുന്ന ഖോൻ അബ്ദുൽ ഗോഫർ ഖോൻ രോഷ്ടീയ�ോയി 
സ്യംഘടി്ിക്കുന്ണ്്. 

സമ്പൂർണ സ്ോതന്്റ്യസ�ന്ന ആവശ്റ്യത്ിൽ നിന്ന് പിഡന്നോട്ടു 
ഡപോെോൻ തയോറോവോതിരുന്ന ഡദശീയ രെസ്ോനവ്യം ബ്ിട്ീഷ് ഭരണകൂ
ടവ്യം തമ്ിലുള്ള ചർച്ചെസളോന്്യം ഇക്ോലയളവിൽ ഫല്യം െണ്ില്. 1931 
�നുവരിയിൽ ഗോന്ി�ിയു്യം വവഡസ്രോയി ഇർവിൻ രെഭുവ്യം തമ്ിൽ 
നടന്ന ചർച്ചയുസട അടിസ്ോനത്ിൽ നിയ� ല്യംഘനരെസ്ോന്യം 
പിൻവലിക്ോനു്യം അടുത് വട്ഡ�ശ സഡമ്ളനത്ിൽ പസങ്ടുക്ോനു്യം 
ഡെോൺഗ്രസ് തയ്ോറോയി. �റുഭോഗത്്, തടവിലുള്ള കുറ്ക്ോരല്ോത്വസര 
വിട്യയ്കോനു്യം ഈടോക്ിയ പിഴയു്യം െണ്ടുസെട്ിയ വസ്തുക്ളു്യം രോ�ിവസച്ചോ
ഴിഞ്ഞ ഡ�ോലിയു്യം അതത് ആളുെൾക്് തിരിച്ചുനൽെോനു്യം ബ്ിട്ീഷ് 
ഭരണകൂടവ്യം തയ്ോറോയി. �നെീയ സ�രങ്ങൾ ദീർഘെോല്യം ഒഡര ഊർ
�ഡത്ോസട സെോണ്ടുഡപോകുവോനുള്ള ബുദ്ിമുട്് ഗോന്ി�ി �നസ്സിലോക്ി
യിരുന്നതിനോൽ സ�ര്യം–വിശ്രോ�്യം–സ�ര്യം എന്ന തന്�ോണ് അഡദേഹ്യം 
ആവിഷ്കരിച്ച് രെഡയോഗിച്ചത്. ആദ്റ്യെോല ഉശിരൻ രെവർത്നത്ിനു 
ഡശഷ്യം തളർച്ചയുസട ലക്ഷണ്യം രെസ്ോന്യം രെെടി്ിച്ചു തുടങ്ങിയഡ്ോൾ 
തസന്ന പുതിയ വഴിക്് സ�ര രെസ്ോനസത് നയിഡക്ണ്ത് ആവ
ശ്റ്യ�ോയിരുന്. അഡ്ോഴു്യം യുവോക്ളിൽ വലിസയോരു വിഭോഗ്യം നിയ� 
ല്യംഘന രെസ്ോന്യം പിൻവലിച്ചതിൽ അസ്യംതൃപ്രോയിരുന്. ഇക്ോല
ത്് നടന്ന മൂന്ന് വട്ഡ�ശ സഡമ്ളനങ്ങളിൽ, രണ്ോ്യം സഡമ്ളനത്ിൽ 
�ോത്ര�ോണ് ഡെോൺഗ്രസ് പസങ്ടുത്ത്. ഡെോൺഗ്രസിസറെ ഒഡരസയോരു 

ഖോൻ അബ്ദുൽ ഗോഫർ ഖോൻ
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രെതിനിധിയോയി പസങ്ടുത് ഗോന്ി�ിക്് െോര്റ്യ�ോയി ഒന്്യം ഡനടിസയ
ടുക്ോനു്യം സോധിച്ചില്. എന്നോൽ �റ്് രോഷ്ടീയ പോർട്ിെൾ, സോമുദോയിെ 
സ്യംഘടനെൾ, നോട്ടുരോ�്റ്യങ്ങളുസട രെതിനിധിെൾ എന്നിവ വട്ഡ�ശ 
സഡമ്ളനങ്ങളിൽ പസങ്ടുക്കുെയു്യം തങ്ങളുസട ആവശ്റ്യങ്ങൾ ഉന്നയിക്കു
െയു്യം സചയ്തു. വട്ഡ�ശ സഡമ്ളനത്ിൽ െോര്റ്യ�ോയ പുഡരോഗതി ഡനടോൻ 
െഴിയോതിരുന്ന ഡെോൺഗ്രസ് വീണ്ടു്യം നിയ� ല്യംഘനരെസ്ോനത്ിന് 
ആഹ്ോന്യം സചയ്യുെയുണ്ോയി. ഗോന്ിയടക്മുള്ള ഡനതോക്സള ആദ്റ്യ്യം 
തസന്ന തടവിലോക്ിയ ബ്ിട്ീഷ് ഭരണകൂട്യം പട്ോള നിയ�്യം സെോണ്ോണ് 
ഇത്വണ സ�രസത് ഡനരിട്ത്. 1934ഡലോസട ഗോന്ി�ി നിയ�ല്യംഘന 
രെസ്ോന്യം പിൻവലിക്കുെയു്യം തുടർന്ന് നിർ�ോണ രെവർത്നങ്ങളിഡല
ക്് സ�രസത് തിരിച്ചുവിടുെയു്യം സചയ്തു. 

വട്ഡ�ശസഡമ്ളനങ്ങൾ
മു്തുെളിൽ ഡദശീയ രെസ്ോനത്ിലുണ്ോയ വലിയ അഭിരെോയ 

വ്റ്യത്റ്യോസങ്ങളിൽ ഒന്നോയിരുന് നയൂനപക്ഷങ്ങൾക്കു്യം അധുഃസ്ിത 
പിന്നോക് �നവിഭോഗങ്ങൾക്കു്യം െ�യൂണൽ അവോർ�് എന്ന ഡപരിൽ 
രെഡത്റ്യെ നിഡയോ�െ �ണ്ഡല്യം അനുവദിച്ചത്. ഹിന്ദു സമുദോയത്ിൽ 
നിന്്യം അധുഃസ്ിത വിഭോഗസത് അടർത്ി�ോറ്റുന്നതിനോണ് ഈ രെ

വട്ഡ�ശ സഡമ്ളന്യം
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ഡത്റ്യെ �ണ്ഡലങ്ങസളന്നോയിരുന് ഗോന്ി�ിയുസട വോദ്യം. ഒരുപടികൂടി 
െടന്ന് രെഡത്റ്യെ നിഡയോ�െ �ണ്ഡലങ്ങൾ എന്ന നിർഡദശ്യം പിൻവ
ലിക്കുഡവോള്യം തോൻ �രണ്യം വസര നിരോഹോര്യം അനുഷ്ിക്കുെയോസണ
ന്ന് 1932 സസപ്റ്്യംബർ ഇരുപതിന് �യിലിൽ െഴിയുന്ന ഡവളയിൽ 
ഗോന്ി�ി രെഖ്റ്യോപിച്ചു. എന്നോൽ വസ�ൺ െമ്ീഷസറെ മുന്നിലു്യം 
വട്ഡ�ശ സഡമ്ളനങ്ങളിലു്യം ഡ�ോ. ബി ആർ അ്യംഡബദ്െർ അധുഃസ്ിത 
�നവിഭോഗത്ിസറെ സോമൂഹിെ നീതിയിൽ അധിഷ്ിത�ോയ രെോതിനി
ധ്റ്യത്ിനോയി മുഡന്നോട്ടു വച്ച ആവശ്റ്യ�ോയിരുന് രെഡത്റ്യെ നിഡയോ�െ 
�ണ്ഡലങ്ങൾ. ഗൗരവമുള്ള ചർച്ചെസള തുടർന്ന് സസപ്റ്്യംബർ 24–ന് 
പൂനയിൽ വച്ച് അധുഃസ്ിത വിഭോഗങ്ങൾക്് രെഡത്റ്യെ നിഡയോ�െ�ണ്ഡ
ലസ�ന്ന ആവശ്റ്യത്ിൽ നിന്ന് പിന്ോറി കൂടുതൽ സ്യംവരണ സീറ്റുെൾ 
എന്ന ഒത്തീർ്ിൽ എത്ിഡച്ചരുെയു്യം ഗോന്ി�ി നിരോഹോര സ�ര്യം 
അവസോനി്ിക്കുെയു്യം സചയ്തു. ഡ�ൽ�ോതിെളുസട നിയന്ണത്ിൽ 
നിന്ന് ദളിത് സമ്തിദോയെർക്് സ്തന് ഇച്ഛയു്യം സ്ത്വ്യം രെഖ്റ്യോപി
ക്ോനുള്ള അവസര്യം പൂനോ ഉടമ്ടിഡയോസട നഷ്ട�ോസയന്ന് അഖിഡലന്്റ്യോ 
പട്ിെ �ോതി സഫ�ഡറഷൻ വിലയിരുത്െയുണ്ോയി. അഡതസ�യ്യം 
�യിൽ ഡ�ോചിതനോയ ഗോന്ി�ി അധുഃസ്ിത �നതയുസട സോമൂഹിെ 
സോമ്ത്ിെ ഉന്ന�നത്ിനോയി ഫണ്് സ്രൂപണ്യം, ഹരി�ൻ ഡസവോ 
സ്യംഘത്ിസറെ രൂപീെരണ്യം, അധുഃസ്ിത �ീവിതങ്ങസള അറിയോനുള്ള 
യോത്രെൾ എന്നിവ നടത്ന്ണ്്. പഡക്ഷ ഡ�ൽ�ോതിെളിൽ നിന്ന് 
ഒട്ടുഡ� ആശോസ്റ്യ�ോയ സ്ീെരണ�ല് ഈ യോത്രെളിൽ അഡദേഹത്ിനു 
ലഭിച്ചത്. 

ഡദശീയരെസ്ോനത്ിസല ഇടതുസ്ോധീന്യം
1917–സല റഷ്റ്യൻ വിപ്വസത് തുടർന്ന് �ോർക്സിസ്റ് – ഡസോഷ്റ്യലിസ്റ് 

ആശയങ്ങൾക്് ലഭിച്ച സ്ീെോര്റ്യത ഇന്്റ്യൻ യുവോക്സളയു്യം ആെർ
ഷിച്ചു. ഡദശീയ രെസ്ോന ഡനതൃത്ത്ിസറെ സ�സല്ഡ്ോക്കു്യം െമ്ിയോയ 
വിപ്വസ്ഭോവവ്യം ഇടതുപക്ഷ ചോയ് വള്ള യുവഡനതൃത്ത്ിസറെ ഉയർച്ച
യു്യം അവസര ആെർഷിച്ചു. സോർവഡദശീയ െ�യൂണിസ്റ് രെസ്ോനത്ിസറെ 
ഭോഗ�ോയി 1920–ൽ തോഷ്കറെിൽ വച്ച് ഇന്്റ്യൻ െ�യൂണിസ്റ് പോർട്ി രൂപ
സ�ടുത്. എ്യം.എൻ. ഡറോയ്, ഷൗക്ത്് ഉസ്ോനി, എസ്.എ. �ോസങ് തുട
ങ്ങിയ ആദ്റ്യെോല ഡനതോക്ൾക്് പഡക്ഷ ഒരു ബഹു�ന രെസ്ോന�ോക്ി 
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പോർട്ിസയ �ോറ്ിസയടുക്ോൻ 
സോധിച്ചില്. െ�യൂണിസ്റ് 
പോർട്ിയിൽ അ്യംഗങ്ങളോയി
രുന്ന ഹസ്രത് സ�ോഹോനിയു്യം 
സ്ോ�ി കു�ോരോനന്യു്യം ഡചർ
ന്നോണ് 1921–സല അഹമ്ദോ
ബോദ് ഡെോൺഗ്രസ് സഡമ്ള
നത്ിൽ ആദ്റ്യ�ോയി പൂർണ 
സ്രോ�് എന്ന ആവശ്റ്യ്യം 
ഉന്നയിക്കുന്നത്. സ�ോഹോനി 
തസന്നയോണ് ‘ഇൻെ്ിലോ
ബ് സിന്ോബോദ് ’  എന്ന 
മുദ്രോവോെ്റ്യവ്യം രൂപസ്ടു
ത്ിയത്. 1925–ൽ െോൻപൂ
രിൽ വച്ച് ഇന്്റ്യയിൽ സ്ോ
പിക്സ്ട്, െ�യൂണിസ്റ് 
പോർട്ി അ്യംഗങ്ങൾ തുടർന്ന് െോൻപൂർ, �ീററ്് തുടങ്ങിയ ഗൂഢോഡലോചന 
ഡെസുെളിൽ അറസ്റിലോവെയു്യം, അക്ോലസത് സതോഴിലോളി െർഷെ 
പോർട്ിെഡളോട് ഡചർന്ന് രെവർത്ിക്കുെയു്യം സചയ്തു. 

ഡസോഷ്റ്യലിസ്റ് ഉണർവ് സതോഴിലോളിെൾ, െർഷെർ, വിദ്റ്യോർ
ഥിെൾ എന്നിവസരയു്യം സ്യംഘടിതരോവോൻ ഡരെോത്ോഹി്ിച്ചു. 1920–ൽ 
രൂപസ്ട് സതോഴിലോളി സ്യംഘടനയോയ എ.ഐ.ടി.യു.സിയു്യം പിൽ
ക്ോലത്് നഗരങ്ങളു്യം ഉല്പോദന ഡെന്ദ്രങ്ങളു്യം ഡെന്ദ്രീെരിച്ച് രൂപസ്ട് 
സതോഴിലോളി കൂട്ോയ്മെളു്യം ഡദശീയ രെസ്ോനത്ിന് ബഹു�ന സ്ഭോവ്യം 
നൽകുന്നതിൽ വലിയ പങ്് വഹിച്ചിരുന്. ഐെ്റ്യ രെവിശ്റ്യയിലു്യം 
പഞ്ോബിലു്യം �ലബോറിലു്യം ആന്ധ്രയിലു്യം ബീഹോറിലു്യം  െർഷെ രെ
സ്ോന്യം ശക്ിസ്ടുെയുണ്ോയി. െിസോൻ സഭയുസട രൂപീെരണ്യം 
ചിതറിയ െർഷെ സ�രങ്ങൾക്് ഡനതൃത്പര�ോയ ഐെ്റ്യ്യം നൽെി. 
ഡെോൺഗ്രസ് ഡനതൃത്്യം െർഷെരുസടയു്യം സതോഴിലോളിെളുസടയു്യം സ�ര
ങ്ങഡളോട് െോണിച്ച അെൽച്ച സ�രക്ോസര െ�യൂണിസ്റ് രെസ്ോനഡത്ോട് 
അടു്ിച്ചു. രോഹുൽ സോ്യംകൃത്റ്യോയൻ, സഹ�ോനന്് സരസ്തി, സരെോഫ. 
എൻ.�ി. രങ്, ഇന്ദുലോൽ യജ്ിെ്  തുടങ്ങിയവർ െർഷെ രെസ്ോന

വർളി സ�ര്യം
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ത്ിന് ഡനതൃത്്യം നൽെി. നോല്പതുെളിൽ െിസോൻ സഭയു്യം െ�യൂണിസ്റ് 
രെസ്ോനവ്യം ഡനതൃത്്യം നൽെിയ െയ്യൂർ, െരിസവള്ളൂർ, വർളി സ�രങ്ങ
ളു്യം സ്ത്രീെളുസട ഡനതൃത്മുണ്ോയിരുന്ന ഡതോൽവിറെ് സ�ര്യം, ബ്യംഗോളിസല 
ഡതഭോഗ, സതലുങ്ോന, പുന്നരെ വയലോർ സ�രങ്ങളു്യം സപോതുവിൽ �ന്ി
ത് – സെോഡളോണിയൽ വിരുദ് സ്ഭോവമുള്ള സ�രങ്ങളോയിരുന്. 
അഖിഡലന്്റ്യോ വിദ്റ്യോർഥി സഫ�ഡറഷനടക്മുള്ള സ്യംഘടനെളുസടയു്യം 
മുൻഷി ഡരെ്യം ചന്ിസറെയു്യം �റ്റു്യം ഡനതൃത്ത്ിൽ എഴുത്െോർ പുഡരോഗ�ന 
സോഹിത്റ്യ രെസ്ോനത്ിസറെ രൂപത്ിൽ സ്യംഘടിക്കുെയുണ്ോയി. 
രോ�്റ്യത്ിസറെ വിവിധ ഭോഗങ്ങളിൽ രെഡത്റ്യെിച്ച് �ലബോറിലുണ്ോയ 
അധ്റ്യോപെ ഗ്രന്ശോല രെസ്ോനങ്ങളു്യം സവിഡശഷ�ോയ സെോഡളോണി
യൽ വിരുദ്ത രെെടി്ിച്ചിരുന്. 

1924–ൽ രൂപീെരിച്ച ഹിന്ദുസ്ോൻ റി്ബ്ിക്ൻ അഡസോസി
ഡയഷൻ ഇന്്റ്യൻ വിപ്വെോരിെളോയ യുവോക്ളുസട കൂട്ോയ്മയോയിരുന്. 
ആദ്റ്യെോല രെവർത്നങ്ങൾക്കുഡശഷ്യം ഈ സ്യംഘടനയിലുള്ളവർ 
ഡസോഷ്റ്യലിസ്റ് ആശയങ്ങളിൽ ആകൃഷ്ടരോയി സ്യംഘടനയുസട ഡപര് 
ഹിന്ദുസ്ോൻ ഡസോഷ്റ്യലിസ്റ് റി്ബ്ിക്ൻ അഡസോസിഡയഷസനന്ന് 
(എച്ച്എസ്ആർഎ) �ോറ്ി. വസ�ൺ െമ്ീഷൻ വിരുദ് രെഡക്ഷോ
ഭത്ിൽ പസങ്ടുത് ലോലോ ല�്പത് റോയിസയ �ർദിച്ചു സെോലസ്
ടുത്ിയതിസറെ ഡപരിൽ സൗഡണ്ഴ്് എന്ന സപോലീസ് ഉഡദ്റ്യോഗസ്

പുന്നരെ-വയലോർ സ�രഡപോരോളിെൾ �യിൽഡ�ോചിതരോവന്
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സന എച്ച്എസ്ആർഎ അ്യംഗങ്ങളോയ ഭഗത് സി്യംഗ്യം രോ�്ഗരുവ്യം 
ഡചർന്ന് വധിക്കുെയുണ്ോയി. തങ്ങളുസട വിപ്വപരിപോടി �നങ്ങസള 
അറിയിക്ോനോയി ഡെന്ദ്ര നിയ�നിർ�ോണ സഭയിൽ ഇവർ 1929ൽ 
ഡബോ്യംബ് എറിഞ്ഞു. ആസരസയങ്ിലു്യം വധിക്കുന്നതിന് ഉപരിയോയി 
ഡസോഷ്റ്യലിസ�ോണ് ഇന്്റ്യയുസട ഭോവിസയന്ന തങ്ങളുസട സഡന്ശ്യം 
വിചോരണ ഡെോടതിയിലടക്്യം രെഖ്റ്യോപിക്ോനോണ് ഇവർ ഈ രീതി 
തിരസഞ്ഞടുത്ത്. �സറ്ോരു വിപ്വെോരിയോയിരുന്ന ചന്ദ്രഡശഖർ 
ആസോദ് ഉത്ഡരന്്റ്യയിസല വിപ്വെോരിെസള ഡസോഷ്റ്യലിസ്റ് ലക്ഷ്റ്യ 
രെോപ്ിക്ോയി സ്യംഘടി്ിക്ോൻ തീവ്ര�ോയി ശ്ര�ിച്ചയോളോണ്. സെോല
പോതെത്ിനു്യം ഡബോ്യംഡബറിനു്യം തടവിലോയ ഭഗത് സി്യംഗ്, സുഖ്ഡദവ്, 
രോ�്ഗരു എന്നീ വിപ്വെോരിെസള 1931 �ോർച്ച് 23ന് ഭരണകൂട്യം 
തൂക്ിസക്ോന്. അക്ോലത്് ഭഗത് സി്യംഗ് ബ്ിട്ീഷ് ഇന്്റ്യയിസല 
ഡദശീയ രെസ്ോനത്ിസറെ മുഖ�ോയി �ോറിയിരുന്. ഭഗത് സി്യംഗിസറെ 
വധശിക്ഷ ഒഴിവോക്ോൻ ഡനതോക്ൾ ശ്ര�ിച്ചിസല്ന്ന ആഡരോപ 
ണസത് തുടർന്ന് രെതിഡഷധ മുദ്രോവോെ്റ്യങ്ങളുസടയു്യം െരിസങ്ോടിെളുസട
യു്യം �ഡധ്റ്യയോണ് ഗോന്ി�ി അടക്മുള്ളവർ 1931സല ലോഡഹോർ ഡെോൺ
ഗ്രസ് സഡമ്ളനത്ിഡലക്് എത്ിഡച്ചർന്നത്. 

ബ്യംഗോളിസല വിപ്വ രെസ്ോനത്ിസറെ ഡനതൃസ്ോന്യം സൂര്റ്യസസ
ന്നിനോയിരുന്. അഡദേഹത്ിസറെ ഡനതൃത്ത്ിൽ നടന്ന ചിറ്ഡഗോങ്ങ് 
ആയുധശോല ആക്ര�ണ്യം യുവോക്സള വലിയ ഡതോതിൽ ആെർഷിച്ചു. 

ഭഗത് സി്യംഗ്, രോ�്ഗരു, സുഖ് ഡദവ് 
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വനിതെളോയ വിപ്വെോരിെളുസട വലിയ സോന്നിധ്റ്യ�ോയിരുന് സൂര്റ്യ
സസൻ വിഭോഗത്ിസറെ രെഡത്റ്യെത. സസന്നിഡനോസടോ്്യം വിപ്വ രെവർ
ത്നങ്ങളിൽ പസങ്ടുത് രെീതിലത വഡദേദോർ, െല്പന ദത്് എന്നിവരു്യം, 
�ില്ോ ��ിഡ്രേറ്ിസന വധിച്ച സ്കൂൾ വിദ്റ്യോർത്ിനിെളോയിരുന്ന ശോന്ി 
ഡഘോഷു്യം സുനിതി ചഡന്രിയു്യം, ഗവർണർക്് ഡനസര ഡതോക്് ചൂണ്ിയ 
ബീന ദോസു്യം അവരിൽ ചിലരോണ്.

�യരെെോശ് നോരോയണൻ, റോ്യം �ഡനോഹർ ഡലോഹ്റ്യ, ആചോര്റ്യ 
നഡരന്ദ്രഡദവ്, അച്യുത് പട് വർദ്ൻ, ഇ.എ്യം.എസ്. നമ്പൂതിരി്ോട് തുടങ്ങി
യവരുസട ഡനതൃത്ത്ിൽ ഡെോൺഗ്രസിനുള്ളിൽ രൂപസ്ട് ശക്�ോയ 
ഒരു ഇടതുപക്ഷധോര 1934ൽ ഡെോൺഗ്രസ് ഡസോഷ്റ്യലിസ്റ് പോർട്ിയുസട 
രൂപിെരണത്ിഡലക്് നയിച്ചു. വിഡെന്ദ്രീകൃതവ്യം സോമൂഹിെ നീതിയിൽ 
അധിഷ്ിതവ�ോയ ഡസോഷ്റ്യലിസ്റ് രോഷ്ടീയ പരിപോടിയോണിവർ മുഡന്നോട്് 
സവച്ചത്. സപോതുവിൽ മു്തുെളിൽ ഉണ്ോയ ഇടതു രോഷ്ടീയ സ്ോധീന്യം 
ഡെോൺഗ്രസിസല യുവോക്ളോയ സനഹ്റു, ഡബോസ് തുടങ്ങിയവരു്യം 
ഗോന്ി�ിയു്യം തമ്ിലുള്ള അഭിരെോയ ഭിന്നതയിഡലക്് നയിച്ചു. ഇഡത 
തുടർന്ന് ഗോന്ി�ി ഡെോൺഗ്രസിൽ നിന്ന് രോ�ിസവച്ചതോയി രെഖ്റ്യോപി
ക്കുെയു്യം അഡതസ�യ്യം കൂടുതൽ ഡ�ന്ഡയോസട ഡദശീയ രെസ്ോനസത് 
ഡസവിക്കുസ�ന്ന് ഉറ്് നൽകുെയു്യം സചയ്തു. തിരസഞ്ഞടു്ിൽ പങ്കുഡചരു
ന്നതിനുള്ള വിമുഖത ഇതിഡനോടെ്യം ഉഡപക്ഷിച്ച ഡെോൺഗ്രസ് 1934ൽ 
ഡെന്ദ്ര നിയ�നിർ�ോണ സഭയിഡലക്് നടന്ന തിരസഞ്ഞടു്ിൽ �ത്രി
ക്കുെയു്യം എഴുപത്ിയഞ്ിൽ നോല്പത്ഞ്് സീറ്റുെളിൽ വി�യിക്കുെയു്യം 
സചയ്തു. സതോട്ടുത് വർഷ്യം ബ്ിട്ീഷ് ഭരണകൂട്യം പുറസ്ടുവിച്ച 1935സല 
നിയ�ഡത്ോട് ഡെോൺഗ്രസ് െടുത് എതിർ്് ഉന്നയിച്ചു. രെോയപൂർ
ത്ി ഡവോട്വെോശത്ിസറെ അടിസ്ോനത്ിൽ തിരസഞ്ഞടുക്സ്ടുന്ന 
ഭരണഘടനോ നിർ�ോണ സഭയോയിരിക്ണ്യം ഇന്്റ്യസയ സ്യംബന്ിക്കു
ന്ന നിയ�െോര്റ്യങ്ങൾ തീരു�ോനിഡക്ണ്ത് എന്ന നിലപോടോയിരുന് 
ഡെോൺഗ്രസിഡറെത്. നീണ് വോദരെതിവോദങ്ങൾക്കു ഡശഷ്യം 1937–ൽ 
നടന്ന രെവിശ്റ്യോ തിരസഞ്ഞടുപ്പുെളിൽ �ത്രിക്ോൻ ഡെോൺഗ്രസ് 
തീരു�ോനിച്ചു. ഭൂരിഭോഗ്യം രെവിശ്റ്യെളിലു്യം ഡെോൺഗ്രസിന് ഭൂരിപക്ഷ്യം 
ലഭിക്കുെയു്യം �ന്ിസഭ രൂപീെരിക്കുെയു്യം സചയ്തു. ഇരുപത്ിസയട്് 
�ോസ്യം നീണ് ഈ �ന്ിസഭെൾ �നങ്ങൾക്് അനുകൂല�ോയി ചില 
നടപടിെൾ എടുക്ോൻ ശ്ര�ിസച്ചങ്ിലു്യം സപോതുവോയ സെോഡളോണിയൽ 
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ചട്ക്കൂട് അവരുസട ഇടസപടൽ 
ഡശഷിസയ ചുരുക്ി. ബ്ിട്ീഷ് 
ഭരണകൂട്യം ഏെപക്ഷീയ�ോയി 
ഇന്്റ്യ, ഡലോെ�ഹോയുദ്ത്ിൽ 
സഖ്റ്യെക്ഷിെളുസട പങ്ോളിയോ
ണ് എന് രെഖ്റ്യോപിച്ചതിൽ രെ
തിഡഷധിച്ച് 1939–ൽ ഡെോൺഗ്ര
സ് �ന്ിസഭെൾ രോ�ിസവച്ചു. 

ഇ ട തു  ച ോ യ്  വ ള്ള 
ഡെോൺഗ്രസിസല വലിസയോരു 
വിഭോഗത്ിസറെ പിന്തുണയിൽ 
1938സല ഹരിപുര സഡമ്ള
നത്ിൽ സുഭോഷ് ചന്ദ്രഡബോ
സ് അധ്റ്യക്ഷ പദവിയിഡലക്് 
എത്ി. നോട്ടുരോ�്റ്യങ്ങളിസല 
�നങ്ങളുസട ഡപോരോട്ങ്ങൾക്കു ഡദശീയ രെസ്ോന്യം പിന്തുണ നൽെ
ണസ�ന്ന് സഡമ്ളനത്ിൽ തീരു�ോനിച്ചു. സതോട്ടുത് വർഷ്യം നടന്ന 
തിരസഞ്ഞടു്ിൽ ഗോന്ി�ിയുസട പിന്തുണയിൽ �ത്രിച്ച പട്ോഭി സീ
തോരോ�യ്സയ ഡസോഷ്റ്യലിസ്റ് – െ�യൂണിസ്റ് പിന്തുണയിൽ ഡബോസ് പരോ
�യസ്ടുത്ി വീണ്ടു്യം ഡെോൺഗ്രസ് അധ്റ്യക്ഷനോയി. ഇത് ഗോന്ി�ിയു്യം 
സുഭോഷ് ചന്ദ്രഡബോസു്യം തമ്ിലുള്ള ഭിന്നത 
വർധി്ിക്കുെയു്യം ഒടുവിൽ രെവർത്െ 
സ�ിതിയു�ോയുള്ള അഭിരെോയ വ്റ്യത്റ്യോസ
ത്ിസറെ ഡപരിൽ ഡബോസ് രോ�ിവയ്കെയു്യം 
സചയ്തു. ഇന്്റ്യ വിട്് പുറത്ഡപോയ ഡബോസ് 
സ്ോതന്്റ്യ ഡപോരോട്ത്ിൽ ബ്ിട്സറെ 
എതിരോളിെളുസട സഹോയ്യം ഡതടി. തുടക്
ത്ിൽ �ർമ്ൻ സഹോയ്യം അഭ്റ്യർഥിക്കുന്ന 
അഡദേഹ്യം പിന്നീട് �്ോൻ സഹോയഡത്ോ
സട ഇന്്റ്യൻ നോഷണൽ ആർ�ി അഥവോ 
ഐ.എൻ.എ. എന്ന ഡപരിൽ െിഴക്ൻ 
ഏഷ്റ്യൻ രെഡദശത്ള്ള ഇന്്റ്യൻ വിപ്വെോ

സുഭോഷ് ചന്ദ്രഡബോസ് 

െ്റ്യോപ്റ്ൻ ലക്ഷി
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രിെളുസടയു്യം വസനിെരുസടയു്യം ഒരു വിഡ�ോചന ഡസനയ്ക് രൂപ്യം നൽെി. 
ഡലോെ�ഹോയുദ് െോലത്് �്ോൻ വസന്റ്യഡത്ോസടോ്്യം ഇന്്റ്യൻ 
�ണ്ിൽ െടന്ന് ഐ.എൻ.എ. പതോെ നോട്ടുെയുണ്ോയി. ഡെരളത്ിൽ 
ഡവരുെളുള്ള െ്റ്യോപ്റ്ൻ ലക്ഷിക്ോയിരുന് ഐ.എൻ.എ. വനിതോ വിഭോ
ഗ�ോയ റോണി ഝോൻസി സറ�ിസ�റെിസറെ ചു�തല. എന്നോൽ ഡലോെ�ഹോ
യുദ്ത്ിൽ �്ോനുണ്ോയ തിരിച്ചടി ഐ.എൻ.എ. ഡപോരോളിെസളയു്യം 
തളർത്ി. അവരിൽ വളസരഡയസറഡപസര യുദ്തടവെോരോയി പിടികൂടി 
ഇന്്റ്യയിഡലക്് സെോണ്ടുവരുെയുണ്ോയി. ഏഴോയിരത്ിനടുത്ള്ള ഈ 
ഡപോരോളിെളുസട വിചോരണ നോട്ിൽ വലിയ രെതിഡഷധ്യം സൃഷ്ടിക്കുെയു്യം 
അവരുസട ശിക്ഷ റദേ് സചയ്ോൻ ഭരണകൂട്യം നിർബന്ിതരോവെയു്യം സചയ്തു. 
സുഭോഷ് ചന്ദ്രഡബോസ് 1945–ൽ തോയ് സപയിൽ വച്ച് സെോല്സ്സട്ന്ന് 
പറയുസന്നങ്ിലു്യം അഡദേഹത്ിസനന്തു പറ്ിസയന്ള്ളത് ഇന്്യം നിഗൂഢ 
രഹസ്റ്യ�ോയി അവഡശഷിക്കുെയോണ്. 

െ്ിറ്് ഇന്്റ്യ രെഡക്ഷോഭ്യം
രണ്ോ്യം ഡലോെ�ഹോയുദ്്യം സപോട്ിപ്പുറസ്ട് സോഹചര്റ്യത്ിൽ 

സ്ീെരിഡക്ണ് രോഷ്ടീയ നിലപോടിസന്റ്ിയോയിരുന് തുടർന്ള്ള 
ഡെോൺഗ്രസ് സഡമ്ളനങ്ങളിൽ ചർച്ച. യുദ്െോര്റ്യങ്ങളിൽ ഇന്്റ്യൻ 
പിന്തുണ ലഭിക്ോൻ വവഡസ്രോയി മുഡന്നോട്ടു വച്ച നിർഡദശങ്ങളിൽ പൂർണ 
സ്രോ�് എന്ന ഡദശീയ രെസ്ോനത്ിസറെ ആവശ്റ്യ്യം ബ്ിട്ീഷ് ഭരണ

െ്ിറ്് ഇന്്റ്യ സ�ര്യം
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കൂട്യം പരിഗണിച്ചഡതയില്. ഇതിനിടയിൽ ബ്ിട്ീഷ് ഇന്്റ്യയുസട വടക്് 
പടിഞ്ഞോറിസലയു്യം െിഴക്ൻ രെഡദശങ്ങളിസലയു്യം മുസ്ി്യം ഭൂരിപക്ഷ 
രെഡദശങ്ങൾ കൂട്ിഡചർത്് പോെിസ്ോൻ എന്ന രോഷ്ട്യം രൂപീെരിക്ണ
സ�ന്ന നിലപോട് 1940ൽ ലോഡഹോറിൽ വച്ച് മുസ്ി്യം ലീഗ് സ്ീെരിക്കുെ
യുണ്ോയി. ഫോഷിസ്റ് സഖ്റ്യത്ിന് എതിസരയുള്ള ഡലോെയുദ്െോലത്് 
ബ്ിട്സറെ യുദ്ശ്ര�ങ്ങളിൽ വലിയ രെതിസന്ി സൃഷ്ടിക്ോതിരിക്ോൻ 
ഗോന്ി�ിയുസട നിർഡദശ രെെോര്യം വ്റ്യക്ിപര�ോയ സത്റ്യഗ്രഹ സ�രമുറ 
ഡെോൺഗ്രസ് സ്ീെരിക്കുെയുണ്ോയി. 1942ൽ യുദ്മുഖത്് ഇന്്റ്യൻ 
പിന്തുണ ഡതടിസയത്ിയ സ്റോഡഫോ�് ക്രിപ്ിസറെ ദൗത്റ്യവ്യം ഡദശീയ 
രെസ്ോനത്ിന് സ്ീെോര്റ്യ�ോയില്. 

ബ്ിട്സറെ പിന്ോറ്ത്ിനോയു്യം �്ോൻ വസന്റ്യത്ിസറെ ആക്ര�ണ
ത്ിസനതിരോയു്യം ഗോന്ി�ി ഒരു നിസ്സഹെരണ സ�രത്ിസറെ സോധ്റ്യത 
ആരോഞ്ഞുസെോണ്് രെഡ�യ്യം മുഡന്നോട്ടു വച്ചു. വോർധയിൽ ഡചർന്ന രെവർ
ത്െ സ�ിതി ഈ നിർഡദശ്യം അ്യംഗീെരിക്കുെയു്യം 'െ്ിറ്് ഇന്്റ്യ' എന്ന 
ഡപരിൽ രെഡ�യ്യം പോസോക്കുെയു്യം സചയ്തു. ഡബോ്യംസബയിസല ഡഗോവലിയ 
ടോങ്ിൽ 1942 ആഗസ്റ് എട്ിന് നടന്ന ഡെോൺഗ്രസ് സഡമ്ളന്യം െ്ിറ്് 
ഇന്്റ്യ രെഡ�യ്യം അ്യംഗീെരിച്ചഡതോസട ഗോന്ി�ിയുസട ഡനതൃത്ത്ിൽ 
‘ഉടൻ സ്ോതന്്റ്യ്യം’ എന്ന ലക്ഷ്റ്യവ്യം 'രെവർത്ിക്കുെ അസല്ങ്ിൽ �രി
ക്കുെ' എന്ന മുദ്രോവോെ്റ്യവ്യം മുന്നിൽ വച്ചുസെോണ്് �നെീയ സ�രങ്ങൾ
ക്്  തുടക്്യം കുറിച്ചു. സതോട്ടുത് ദിവസ്യം തസന്ന ഒട്ടു�ിക് ഡെോൺഗ്രസ് 
ഡനതോക്ളു്യം അറസ്റിലോയി.  ഡെോൺഗ്രസ് െമ്റ്ിെൾ നിയ� വിരുദ്
�ോസണന്ന് രെഖ്റ്യോപിക്സ്ട്ടു. 

മുൻനിര ഡനതോക്ൾ തടവിലോയ
ഡതോസട �നങ്ങൾ സ�ര ഡനതൃത്്യം ഏസറ്
ടുക്കുെയുണ്ോയി. പോലങ്ങൾ, തീവണ്ി്ോ
തെൾ, സടലിഗ്രോഫ് വലനുെൾ എന്നിവ 
നശി്ിക്കുെയു്യം നോടിസറെ വിവിധ ഭോഗങ്ങ
ളിൽ ഫോക്ടറി സതോഴിലോളിെൾ പണിമുട
ക്ിലു്യം വിദ്റ്യോർത്ിെൾ പഠിപ്പുമുടക്ിലു്യം 
പസങ്ടുക്കുെയുമുണ്ോയി. ഡസോഷ്റ്യലിസ്റ്റു
െൾ, തീവ്രവിപ്വെോരിെൾ, ഗോന്ിയ
ന്ോർ തുടങ്ങിയവസരല്ോ്യം നോടിസറെ വിവിധ 

അരുണോ ആസഫ് അലി
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ഭോഗങ്ങളിൽ സ�ര പങ്ോളിെളോയി. അരുണോ ആസഫ് അലി, റോ്യം 
�ഡനോഹർ ഡലോഹ്റ്യ, �യരെെോശ് നോരോയണൻ, ബിജു പട്നോയിെ്, ഉഷ 
ഡ�ത് എന്നിവർ ഒളിവിലിരുന്ന് രെസ്ോനത്ിനു ഡനതൃത്്യം നൽെി. 
ബ്ിട്ീഷുെോസര തുരത്ിയ ചിലയിടങ്ങളിൽ സ�ോന്ര സർക്ോരുെൾ 
വസര രെഡക്ഷോഭെോരിെൾ സ്ോപിക്കുന്ണ്്. ഇത്വണയു്യം അതിെഠി
ന�ോയ ഭരണകൂട അടിച്ച�ർത്ലോണ് സ�രക്ോർക്് ഡനസരയുണ്ോയ
ത്. സെോല്സ്ട്വരുസട എണ്്യം പതിനോയിരഡത്ോള്യം വരു�ോയിരുന്. 
ബ്യംഗോൾ രെവിശ്റ്യയിൽ 1943–ൽ ഉണ്ോയ ഭക്ഷ്റ്യക്ഷോ�്യം മു്ത് ലക്ഷത്ി
നടുത്് ആളുെളുസട �ീവൻ അപഹരിച്ചു. പെർച്ചവ്റ്യോധിെളു്യം പട്ിണിയു്യം 
ഡചർന്ന് �ന�ീവിത്യം കൂടുതൽ ദുസ്സഹ�ോക്ി. ഇക്ോല�ോയഡ്ോഡഴക്കു്യം 
�നങ്ങൾക്് സപോതുവിൽ ഭരണകൂടത്ിൻഡ�ൽ വിശ്ോസ്യം നഷ്ടസ്ട്ിരു
ന്. ദീർഘെോല്യം സെോഡളോണിയൽ ഭരണ്യം ഉണ്ോവില് എന്ന ഡതോന്നൽ 
ആളുെളിൽ ഉണ്ോയി തുടങ്ങിയിരുന്. 

സ്ോതന്്റ്യത്ിഡലക്്
1943–ൽ രെഡത്റ്യെ മുസ്ി്യം രോഷ്ടസ�ന്ന ആവശ്റ്യ്യം ഉന്നയിച്ചുസെോണ്് 

'പോക്ിസ്ോൻ ദിന്യം' മുസ്ി്യം ലീഗിസറെ ഡനതൃത്ത്ിൽ ആചരിക്കുെയു
ണ്ോയി. ദ്ിരോഷ്ടവോദ്യം എന്ന ലീഗിസറെ ആവശ്റ്യ്യം ഡെോൺഗ്രസ് അ്യം
ഗീെരിക്ണസ�ന്്യം ലീഗ് ആവശ്റ്യസ്ട്ടു. എന്നോൽ ഇരു പോർട്ിെളു്യം 
തമ്ിൽ യോസതോരു ഡയോ�ിപ്പു്യം ഉണ്ോയില്. പുതിയ നിർഡദശങ്ങളു�ോയി 
ബ്ിട്ീഷ് ഭരണകൂടത്ിസറെ രെതിനിധിയോയി ഡവവൽ രെഭു വസന്നങ്ിലു്യം 
സോമുദോയിെ അടിസ്ോനത്ിൽ നിയ�നിർ�ോണ സഭ രെതിനിധിെസള 
െസണ്ത്ന്ന ഡവവൽ പദ്തിഡയോട് ഡെോൺഗ്രസിന് ഡയോ�ിപ്പുണ്ോയി
ല്. എന്നോൽ ഈ നിർഡദശങ്ങൾ ലീഗിന് കുഡറക്കൂടി സ്ീെോര്റ്യ�ോയിരു
ന്തോനു്യം. 1946ൽ നടന്ന രെവിശ്റ്യോ തിരസഞ്ഞടുപ്പുെളിൽ അവരവരുസട 
സ്ോധീന ഡ�ഖലെളിൽ ഡെോൺഗ്രസു്യം മുസ്ി്യം ലീഗ്യം ഡ�ധോവിത്്യം 
നിലനിർത്ി. 

യുദ്ോനന്ര്യം ബ്ിട്നിൽ ഉണ്ോയ ഭരണ�ോറ്്യം, സോമ്ത്ിെ 
സെരുക്്യം, ഡബോ്യംസബ നോവിെ െലോപ�ടക്്യം (1946) ഡസനോവിഭോഗങ്ങ
ളിസലല്ോ്യം രൂപസ്ട് ബ്ിട്ീഷ് വിരുദ് വിെോര്യം, ബഹു�ന സ�രങ്ങൾ 
എന്നിവസയല്ോ്യം ഉടനുള്ള അധിെോര വെ�ോറ്സത്്റ്ി ബ്ിട്സന 
ചിന്ി്ിച്ചു. കൂടുതൽ ചർച്ചയ്കോയി 1946 �ോർച്ചിൽ ഒരു െോബിനറ്് ദൗത്റ്യ
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സ്യംഘ്യം ഇന്്റ്യയിൽ എത്െയുണ്ോയി. പോെിസ്ോൻ എന്ന ആവശ്റ്യ്യം 
രെത്റ്യക്ഷത്ിൽ അ്യംഗീെരിക്ോസതയു്യം സോമുദോയിെ �നസ്യംഖ്റ്യ 
അനുസരിച്ച് രെവിശ്റ്യെസള ഹിന്ദു, മുസ്ി്യം ഭൂരിപക്ഷ രെഡദശങ്ങസളന്ന് 
തിരിക്കുെയു�ോണ് ഇവർ സചയ്തത്. ദൗത്റ്യസ്യംഘത്ിസറെ നിർഡദശ 
രെെോര്യം ഒരു ഭരണഘടനോ നിർ�ോണ സഭ രൂപീെരിക്കുന്നതിനോയി 
തിരസഞ്ഞടു്് നടത്ോനു്യം തീരു�ോനിച്ചു. പോെിസ്ോൻ ആവശ്റ്യമുന്നയി
ച്ച്, മുസ്ി്യം ലീഗ് കൂടുതൽ രെത്റ്യക്ഷ സ�രപരിപോടിെളിഡലക്് െടക്കുെ
യോസണന്ന് ആഗസ്റിൽ രെഖ്റ്യോപിച്ചു. വളസരഡവഗ്യം ഉപഭൂഖണ്ഡത്ിസല 
രോഷ്ടീയ പരിസ്ിതി �ോറുെയു്യം സോമുദോയിെ സ്യംഘർഷങ്ങൾ തുടസര 
ഉണ്ോവെയു്യം സചയ്തു. 

തിരസഞ്ഞടു്ിസന തുടർന്ന് 1946 സസപ്റ്്യംബറിൽ �വഹർലോൽ 
സനഹ്രു രെധോന�ന്ിയോയി ഇടക്ോല സർക്ോർ അധിെോരത്ിൽ 
വന്. തുടക്ത്ിൽ വിട്ടുനിന്ന ലീഗ് സർക്ോരിൽ പങ്ോളിയോസയങ്ിലു്യം 
പോെിസ്ോൻ നിലപോടിൽ ഉറച്ചുനിന്ന് സർക്ോരിസറെ വദന്യംദിന രെ
വർത്നങ്ങസള തടയോൻ ശ്ര�ിച്ചുസെോഡണ്യിരുന്. ചിലയിടങ്ങളിൽ 
സോമുദോയിെ സ്യംഘർഷങ്ങൾ സൃഷ്ടിച്ച അരക്ഷിതോവസ് മുസ്ി്യം �നവി
ഭോഗസത് ലീഗിഡനോട് അടു്ിക്കുെയുണ്ോയി. �റുഭോഗത്് തീവ്ര ഹിന്ദുത് 
രെസ്ോനങ്ങൾ രെചരി്ിച്ച സോമുദോയിെ സവറുപ്പു്യം മുസ്ി്യം ലീഗിസറെ 
ദ്ിരോഷ്ട വോദത്ിന് ബല്യം നൽെി. ഒരുഘട്ത്ിൽ നിയ�നിർ�ോണ 
സഭ പിരിച്ചുവിടോൻ സെോഡളോണിയൽ അധിെോരിെഡളോട് ആവശ്റ്യസ്ട് 
ലീഗ് ഏസറ തോ�സിയോസത സർക്ോരിൽ നിന്ന് ഏെപക്ഷീയ�ോയി 
പിന്ോറുെയു്യം സചയ്തു. 

ബ്ിട്ീഷ് രെധോന�ന്ി ലൈ�റെ് ആറ്്ലി 1947 സഫബ്രുവരി 27ന് 
ഇന്്റ്യയിൽ നിന്ന് ബ്ിട്ൻ പിന്ോറുെയോസണന്ന് ബ്ിട്ീഷ് പോർലസ�
റെിൽ രെഖ്റ്യോപിച്ചു. തുടർന്ന് അധിെോരവക്�ോറ്്യം നട്ിലോക്ോൻ വവ
ഡസ്രോയിയോയി �ൗണ്്ബോറ്ൺ രെഭുവിസന ഇന്്റ്യയിഡലക്് അയയ്കെയു്യം 
സചയ്തു. തുടർച്ചയോയി ഉണ്ോയിസക്ോണ്ിരിക്കുന്ന വർഗീയ െലോപങ്ങൾ 
മൂലമുണ്ോകുന്ന രോഷ്ടീയ വിഭ�ന്യം ഡെോൺഗ്രസിസനയു്യം ചിന്ി്ിച്ചു. 
ഒടുവിൽ വടക്് പടിഞ്ഞോറു്യം െിഴക്ൻ ബ്യംഗോളു്യം ഉൾസ്ടുന്ന പോെി
സ്ോൻ എന്ന രോഷ്ടത്ിസറെ രൂപീെരണത്ിന് അവരു്യം സമ്തിച്ചു. ഒരി
ക്ൽ ഡപോലു്യം തോൻ അതിർത്ി വരയ്കന്ന രെഡദശങ്ങൾ െണ്ിട്ില്ോത് 
സിറിൽ റോ�്ലൈിസഫന്ന ഇ്യംഗ്ീഷ് അഭിഭോഷെൻ ഇരുരോ�്റ്യങ്ങളുസടയു്യം 
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അതിരുെൾ തീരു�ോനിച്ചു. ഇന്്റ്യൻ സ്ോതന്്റ്യ നിയ�്യം എന്ന ഡപരിൽ 
ബ്ിട്ീഷ് പോർലസ�റെ് പോസോക്ിയ നിയ�്യം അനുസരിച്ച് 1947 ആഗ
സ്റ് 15–ന് ഉപഭൂഖണ്ഡത്ിൽ നിന്്യം ബ്ിട്ൻ പിന്ോറോനു്യം ബ്ിട്ീഷ് 
ഇന്്റ്യയുസട സ്ോനത്് ഇന്്റ്യസയന്്യം പോെിസ്ോസനന്്യം ഡപരുള്ള 
രണ്് സ്തന് രോഷ്ടങ്ങൾ നിലവിൽ വരുന്നതിനു്യം തീരു�ോനിച്ചു. നോട്ടു
രോ�്റ്യങ്ങൾ തങ്ങൾക്് തോല്പര്റ്യമുള്ള രണ്ിഡലസതങ്ിലു്യം ഒരു രോ�്റ്യത്ിൽ 
ലയിക്ോസ�ന്ന് അറിയിച്ചിരുസന്നങ്ിലു്യം ഭൂ�ിശോസ്ത്ര പരിഗണന അനു
സരിച്ച് ബഹുഭൂരിപക്ഷ്യം നോട്ടുരോ�്റ്യങ്ങളു്യം ഇന്്റ്യയിൽ ഡചർന്. ആദ്റ്യ്യം 
ലയനത്ിന് വിമുഖത രെെടി്ിച്ചിരുന്ന തിരുവിതോ്യംകൂർ, ജുനഗ�് 
എന്നീ രെഡദശങ്ങൾ �നെീയ രെഡക്ഷോഭസത് തുടർന്്യം വഹദരോബോദ് 
പരി�ിത വസനിെ നടപടിയിലൂസടയു്യം ഇന്്റ്യയുസട ഭോഗ�ോയി. സ്തന്
�ോയി നിൽക്ോൻ തോൽ്ര്റ്യസ്ട് െശ്ീർ, പോെിസ്ോൻ ആക്ര�ണസത് 
തുടർന്ന് ഇന്്റ്യയിൽ ഡചരോൻ തീരു�ോനിച്ചു. മുഹമ്ദോലി �ിന്ന ഗവർണർ 
�നറലു്യം, ലിയോഖത്് അലി ഖോൻ രെധോന�ന്ിയു�ോയി നിശ്യിച്ചതി
ലു്യം ഒരു ദിവസ്യം മുഡന്ന പോെിസ്ോൻ സ്ോതന്്റ്യ്യം രെഖ്റ്യോപിച്ചു. 

പണ്ഡിറ്് �വഹർലോൽ സനഹ്രു രെധോന�ന്ിയോയി ആഗസ്റ് 
15–ന് ഇന്്റ്യ സ്തന്�ോയി. ആഗസ്റ് 14ന് അർദ്രോത്രിയിൽ സനഹ്റു 

�വഹർലോൽ സനഹ് റു



ഇന്ത്യൻ
സ്വാതന്ന്ത്യസമര
ചരിന്തരം50

നടത്ിയ രെസ്യംഗത്ിൽ പറയുന്നതുഡപോസല വളസര വർഷങ്ങൾക്കു മുമ്് 
തങ്ങൾ വിധിയു�ോയി നടത്ിയ സ�ോഗ�ത്ിന് ഇന്്റ്യയിസല ആബോല
വൃദ്്യം �നങ്ങളു്യം സോക്ഷിെളോയി. ഇന്്റ്യയിസല എല്ോ �നവിഭോഗങ്ങളു്യം 
വിവിധ രീതിയിൽ അണിനിരന്ന വവവിധ്റ്യപൂർണ�ോയ ബഹു�ന 
മുഡന്നറ്�ോയിരുന് ഇന്്റ്യൻ സ്ോതന്്റ്യ സ�ര്യം. സ്ോതന്്റ്യ്യം, സ�ത്്യം, 
സോഡഹോദര്റ്യ്യം, �തനിരഡപക്ഷത, �നോധിപത്റ്യ്യം, സോമൂഹിെനീതി 
എന്നീ മൂല്റ്യങ്ങളോണ് ഇന്്റ്യൻ സ്ോതന്്റ്യ സ�ര്യം രൂപസ്ടുത്ിയത്. 
നമ്മുസട ഡദശീയ സ�ര ചരിത്രവ്യം അതിസറെ വിവിധങ്ങളോയ ഡദശീയ 
മൂല്റ്യങ്ങളു്യം സ്ോതന്്റ്യത്ിസറെ �ധുര�നുഭവിക്കുന്ന ഇന്്റ്യയിസല ഓഡരോ 
പൗരസറെയു്യം ഹൃദയതോള�ോഡവണ്തോണ്. അങ്ങസന വരുഡമ്ോൾ ഇന്്റ്യൻ 
സ്ോതന്്റ്യ സ�രത്ിസറെ ചരിത്രത്ിൽ നിന്്യം പോഠങ്ങൾ ഉൾസക്ോണ്് 
ഭരണഘടനഡയയു്യം �നോധിപത്റ്യഡത്യു്യം സ്യംരക്ഷിഡക്ണ്ത് നമ്ഡളോ
ഡരോരുത്രുസടയു്യം െട�യോണ്.





“സ്വാതന്ന്ത്യരം തന്നെയമൃതരം 
സ്വാതന്ന്ത്യരം തന്നെ ജീവിതരം 
പവാരതന്ന്ത്യരം മവാനികൾക്കു 
മൃതിന്യക്വാൾ ഭയവാനകരം” 

- കുമാരനാശാൻ

(‘മണിമവാല’ എനെ കവാവത്യസമവാഹവാരത്ിന്ല
‘ഒരകു ഉദ�്ബവാധനരം’ എനെ കവിതയിന്ല വരികൾ)
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Safeguards for the Minority Language Rights and the Machineries for Their Implementation 
in India 
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Abstract 

The exemplar diversity in India is the acknowledgement and conservation 
of different groups of people, with diferent dialects and belief systems, and 
their integration to form a complete and unified India. When one looks at 
the nation's linguistic scene objectively, one can see that many of the 
country's languages have become minority languages outside the state where 
the majority lives, and that in some states, no language has remaincd the 
language of the majority because they are confined to specific regions within 
a state. They are referred to as relative and absolute minorities respectively 

in linguistic sense. The Constitution of India initiated several safeguards to 

represent the interests of linguistic minorities via protecting their linguistic 
rights through various laws and orders. The implementation of the policy 

ouclincd in the constitution to safeguard the welfare of linguistic minorities 

and cncourage national integration was important. Efforts are being made, 

through administrative machinery or institutional mcchanisms, to cnsure 

that minorities are not disadvantaged in comparison to those who speak and 
use the state's dominant language. 

Key words: Minoritics, Linguistic Minorities, Minority Rights, 
Special Directives, National Commission for Linguistic 

Minorities 
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1 Introduction 

integral part of international human rights law. Minority rights, ike 

The rights of cthnic, religious and linguistic minorities 

the rights of women and children and the rights of refugees, ae 

designed within a legal framework. It t provides cquality and protection 
from oppression to the marginalized and excluded from thhe mainstream. Minority rights include the right to exist, the right to be frec from 
oppression and discrimination, the right to protect and promote oncs 

identity, and the right to participate in political life. 

Several international legal agreements, including the UDHPa 

Minorities Protection Act of 1992, the OSCE report, the UDI P 

ICCPR, and the Europcan Charter for Regional or Minority Languages, 

protect minority languages and their speakers in major public and 

private domains. Several liberal democratic nations have enacted 

national legislation in accordance with the aforementioned instruments 

For any linguistic groups, the preservation of their language is also the 
preservation of their culture. The diverse customs and rituals that 

contain are integrated with their language and culture. That is why they 
want the language to be preserved. Minorities realize their rights by 

being part of the social group they belong to. Broader grounds of 
Iinguistic human rights are supported on the basis of the standaras u 
language equality, ethno-linguistic democracy and multilingualist 
(Patten, A. 2009; Benedikter, 2013; Kloss, 1966). 

In 1958, the Indian Supreme Court provided a standard for 

designating a minority language as "the language of the minority 

community" (which is defined as a community numerically less than 

50 perccnt). At the national level, however, this 
parameter is 

not 

applicable because "no linguistic group in India can claim the 
majority 

status" (Chaklader, 1981; Cooper& Cooper, 1989; Kant, 
Lakshmi, 

2013). After the reorganization of the state, special laws 
Were 

included 

68 
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in the constitution even through the amendment of the constitution, but 
they were not properly issucd as orders in all the states. There is no 
state in India where all the rights of the minorities arc propcrly protected.. A study bascd on qualitative analysis of their linguistic rights 
and safeguards would, hopcfully, assist the policy makers and 

advocates of human rights in ensuring that the linguistic minorities in 
India enjoy their constitutionally guarantcced cntitlements. 

The State Reorganisation in 1956, left a considerable strength of 

Tamil and Kannada linguistic minorities in different states including 
Kerala, especially in the border areas. There are 120 million Indian 
citizens who are "relative minority" since their native tongue is singled 
out of the "scheduled languages," which is the primary language in 
other part of the state but not in their own. Only a quarter more million 
people, or less than 5% of India's total in habitants, speak "non 
scheduled languages," which is the country's least protected and 
frequently more endangered form of speech. These people are largely 

from tribal areas. They can be called as "absolute minorities", as there 

is no kin-state or primary group is considering or protecting their 

conservation. State governments have declared certain 'designated 

areas' as linguistic minority arcas based on the proportional strength 

of the minority community population in a particular arca. The 

linguistic safeguards are provided to those linguistic minority groups 

makeup less than 15% of proportion of the total population, which is 

the criterion for declaring a tehsil, taluk or a district as a linguistic 

minority area. 

In tune with international declarations, linguistic minorities have 

°peelal rights or preferential status under Indian Constitution with 

adequate arrangements under its Articles 29, 30, 347, 350A 350and 

DDOB, along with Articles 226 and 32. In addition to the constitutional 

Potection for minorities. linguistic legislations followed by linguistic 

Teorganisation accorded Isafeguards to linguistic minorities considering 
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their status and population on the basis of region, 

distinguishing a 
various government levels State, district, taluk As part of it, 

governments have declared certain 'designated arcas 

language minority at the State, Zonal, and District levels 

minority arcas bascd on proportional strength of population and has 
provided consensual safcguards' for the maintenance of 

minornty language in public life (Tsilevich, 2001; Annamalai, 2001: 

Mallikarjun, 2012)). There are functioning systems for enacting safeguards for 

as 

emphasised in India's constitution and preamble. 

the slale 

2 Safeguards Protecting the Linguistic Minorities Rights in Int 

linguisic 

70 

The 'unity and the equality of all citizens' are prominently 

Linguistic safeguards in the constitution protecting the identity and 
rights of 'minorities' include the articles 29, 30 in fundamental rights 
and 'special directives' for 'linguistic minorities' (Article 347, 350, 350 
A, 350 B). These articles constitute the constitutional safeguards aimed 
specifically at linguistic minorities. 

2.1 Specific fundamental Rights referring to protection of interest 
of Minorities 

Given India's extraordinary diversity, ensuring the rights of all has 
become a moral and practical imperative for uniting anyone under a 
democratic polity. This provision is found in Article 29, which is given 
under, 

Article 29 contains the following clause, which states that (1) 
section of the inhabitants existing within the territory of Inaa 

grounds of religion, race, caste, language or any of them 

any part thereof having a distinct language, scrip, or culture of ils 
own should have the right to conserve the same." (22) "No citizen 
shall be denied admission into any educational institution 
maintained by the State or receiving aid out of State funds on 
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Article 30 Educational Rights of Minoritics 
Minorities are given the right to establish and maintain cducational 

institutions of their choice, whether religious or linguistic in nature. 

«4rticle 30 (1) All minorities, whether based on religion or language, 

shall have the right to establish and administer educational institutions 

of heir choice. (la) In making any law providing for the compulsory 

acquisition of any property of any educational institution established 

and administered by a minority, referred to in clause I, the State shall 

ensure that the amount fixed by or determined under such law for 

the acquisition of such property is such as would not restrict or 

abrogate the right guaranteed under that clause. The state shall not, 

in granting aid to educational institutions, discriminate against 

any educational institution on the ground that it is under the 

management of a minority, whether based on religion or language 

(Benedikter 2013). 

Article 32 and Article 226 offer for recourse to constitutional 

treatments within the event of the violation of rights much like any 

other Indian citizen. 

2.2 Special Directives in the charter for Linguistic Minorities 

In addition to the overall protections for linguistic, non-secular and 

cultural minorities, Article 350, Article 347, Article 350 A and Article 

350 B are considered to be significant provisions related to language 

and medium of instruction, which are to be addressed from a greater 

sublime viewpoint. 

AS per Article 347, minorities can enjoy safeguards which provide 

the official use of other marginal dialects in any province with 

presidential consent. 
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According to Article 347, ifthe) President is satisfied that a substantia 
portion of the State's population wants the use of any language spoken 

authorising that a language be officially recognised across the State of 

by them to be recognised by the State, he may make adequate provisiong 

any part thercof for such reasons as the to specity. Ay province may specify additional minority languages as official languages 

under this regulation (Sarangi, 2009). 

Article 350 

Article 350 guarantees linguistic minorities the freedom to file 

petitions in their own language for redress of grievances. 

c President chooses to 

"Any individual shall be entitled to submit a representation for d. 

redressal of any grievance to any ofticial or authority of the Union 

or a State, as the case may be, in any of the languages spoken in the 

Union or the State, as the case may be." 

The proposal of the States Reorganisation Commission on 

September 30, 1955, recommending Constitutional recognition of the 

rights of linguistic minorities to have the mother tongue as the medium 

of education at the primary education stage, provided an adequate 

number of students are on the rolls, led to the significant seventh 
amendment to the Constitution in 1956, incorporating Articles 350A 
and 350 B. 

Article 350 A 

Article 350 A requires every state to provide the necessary facilities 

for students from linguistic minority groups to attend primary 

education in their mother tongue. The President has the power to issue 

any necessary instructions to ensure this. 

Article 350B 
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In order to monitor the implementation of these Article 350B provides for the Special Commissioner for Linguistic 
safeguards, 

INTEGRATED MARKETS AND TRIGGERING SOCIO-ECONOMIC 
DIMENSIONS 



Safeguards. for the Minority Language Rights and the Machineries for Their Implementation in India 

Minoritics (CLM) in India endowed with the authority to supervise the 
inmplementation linguistic rights in all states and Union Territorics. 
23 Consensual Safeguards or The Scheme of Safeguards Agreed 

to at the AI-India level 
They refer to the scheme of safeguards evolved unanimously at 

mectings attended by chief ministers and represcntatives from the 

Osntral and State govcrnments and is contained in dccisions reached at 
arous conferences/memoranda since 1961 

The Combincd Scheme of Safeguards are the following: 
Declare arcas with 15 percent or more linguistic minorities 

as Linguistic minority arcas (CMC1961&CVCVC1961). 
. At the district and sub-district levels, translate and publicize all 

regulations, rules, notices, and other records in all languages 
that are spoken by at least 15% of the total population (SZCD 
1959 & CMC 1961). 

If a minority language is spoken by more than 60% of the 
population in a region, that region should designate that 
language as its second official language. (GOIM 1956, SZCD 
1959, CMC 1961 & CVCZC 1961). 

B Complaints or representations in writing, with responses 
provided in the minority language (CVCZC 1961). 
Students in primary schools are taught in their native or 
minority languages. (SZCD 1959 & CMC 1961). 

Minority language instruction at the secondary level, provided 
that there are at least 60 students in the last four classes and 
that there are 15 students in each class.. (SZCD 1959 & CMC 

1961). 
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Students from linguistic minorities should cchoose 
language in advance, and interschool arrangements should be made accordingly. (CVCZD 1961). 

. Schools in linguistic minority arcas are to be made av.' 
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with text books and teachers in minority languages (CMC 1961 & CVCZC 1961). 

Implement trilingual formula and allow textbooks in their 
languages (CMC 1961 & CVCZC 1961) 

her 

Make sure there are teachers in minority languages available. 

and give them training facilities (CVCZC 1961). 

Make decisions on the representation of minority languages in 
public service recruitment in linguistic minority areas (CVCZc 
1961). 

Establishment of suitalble machinery for administering linguistiç 
minority safeguards at the Zonal, State, and District levels 

No requisite for knowledge of the state's administrative 
language at the time of recruitment. Before probation is 
completed, a proficiency test in the state's official language will 
be given; 

The distribution of pamphlets in minority languages outlining 
the safeguards available to linguistic minorities (Ministry of 
Welfare, 995). 

For linguistic minorities it is their right to inform them of their rigns 
in their own language. Only then they can raise their ISsues and seek 

justice and pursue the protection of their rights in public domains. 

2.4 Special Officer for Linguistic Minorities 
The recommendations of State Reorganisation Commission (SRC) 

datcd 30 September 1955, resulted in the amendment of the constitution 
(7h amendment Act 1956) which, inter-alia, inserted Article 350B in 
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the 
constitution of India. This Article furnishes for the appointment of 

a 
oficially assigned as Commissioncr for Linguistic Minorities in India 

(Government of India, Ministry of Welfare 1995). 

Eunctions of the Commissioner for Linguistic Minorities (CLM) 
The basic functions of the Commissioner, as cnjoined un Article 

350B(2) of the Constitution of India are: (i) To look into all issues 

oncerning the safeguards provided for linguistic minorities (i)To 
aubmit an annual report to the President of India thereon (ii) to prcpare 

snecial reports on vital issues and submit them to the Union 
onvemment for plac1ng the same in both Houses of the Parliament and 
circulating the copies thereof to Chief Ministers/Lt. Governors of 
states/Union Territories and also (iv) to ensure effective implementation 
of Scheme of Safeguards provided for Linguistic Minorities (Government 

of India, Ministry of Welfare 1995). 

It was reiterated that all states should extend full cooperation to 

the CLM, though the executive duties of implementing safeguards 
could not be delegated to the CLM. The Commissioner for Linguistic 
Minorities shall prepare annual reports which shall be sent to the 
concerned Chief Ministers and the Ministry, who shall forward the 
same to all the ChiefMinisters. 

2.5 Machineries to Protect Safeguards of Linguistic Minorities at 
National Level 

Rights without protection are void. They can be protected only by 
their implementation and proper monitoring. Minority Rights Protection 
Commitees are needed at central, state and district levels. CLM 
Organisation was established on July 30 1957, which is a constitutional 
Dody under the Ministry of Home Affairs until 1985. The Ministry 
teiains responsibility for official languages and Zonal Councils 
cOnstituted for the protection of minority languages. The ministry is also 
e hodal agency for this office (Sheeja Kuriyakose, CP Resmi, 2021). 
This organization's current hcadquarters is in Allahabad (Tripathy, 
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2008). The current organisational structure of NCLM is depicted below: 
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Assistant 
Commissioner 

(Allahabad 
HÌ) Northern 

Region 

Administrative 
Officer 

COMMISSIONER FOR 
LINGUISTIC MINORITIES 

Deputy Commissioner 

Assistant 
Commissioner 

(Kolkata) 
Eastern Region 

Research 
Officer 

Assistant 
Commissioner 

(Belgaum) 
Western 

Region 

Assistant 
Commissioner (Chennai) 

Southen 
Region 

President of India " (Sivakumar 2008). 

Other 

Supporting 

Source: Government of India, Ministry of Welfare. 1995 
Fig. 1 Organizational Set up of National Commission for Linguistic Minories 

(NCLM) 

"The National Commission for Minorities Act (1992) recognized 
the statutory status of the Minority Commission, established m 
1978. The Commission (NCLM) oversees the safeguards provided 

to minorities in the Constitution and laws. It also examines spec 
grievances related to the protection of minorities (Kanth, 2011) 
from time to time. The primary function of the CLM is to inquire into 

all matters relating to nationally recognized safeguards for 
linguistic minorities and submit an annual report on the. Same to the 
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s) 
Agencies for the Implementation of the Safeguards for Linguistic 
Minoritics 

The formation of Zonal, State, and District level committees to 

implement the protcction of linguistic minoritics was proposed at the 

Cest meeting of the Vice-Chairmen of the Zonal Councils in November 
1961. 

() Zonal level: The meeting proposed for a standing committee 

composed ofthe chiefministers of that particular zone and they 
are held responsible for the decision being made at their 
meeting and their implementation. (Government of India, 
Ministry of Welfare 1995). 

(b) State Level: "The Committee opined that ChiefMinisters, who 
can support or assist the Chief Secretary in this task, should be 
in charge of the supervision of initiatives related to the integrity 
of the nation and protection of linguistic minorities. The 
meeting also recommended for special officer assisting the 
chief secretary discharging affirmative actions at state level 
(Government of India, Ministry of Welfare 1995). 

It was also consented that this officer would prepare a report on the 
progress of implementing the safeguards for linguistic minorities on a 
regular basis. 

(c) District Level: District level officer should be in charge of 
cOordinating efforts to protect linguistic minorities and 
promote national integration. State Governments would 
examine whether any modifications to the laws governing local 
bodies were necessary to guarantee that these bodies 

implementing policy decisions ensuring national Integration (Government of India, Ministry of Welfare 1995)". 

are 

Lonal Ofices: 
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"The Commission has thrce zonal Offices at Chennai, Kolkata and Belgaum cach headed by an Assistant Commissioner. (Thripathi 2008) 

"The Zonal Councils should pay special attention 
implementation of linguistic rights in their respective zones. Under 
the chairmanship of the Union Minister, a committee comprised of 
the Vice-Chairmen of the Zonal Councils should be formed. If 

needed, the Union Minister may invite other Ministers to Committee meetings. The committee will evaluate the implementation of various 
safeguards for linguistic minorities as well as the promotion of 

national integration" (Government of India, Ministry of Welf 

1995). 

The team of all the four Assistant Commissioners report to the 
deputy commissioner at Allahabad who assists the CLM in the 

discharge of his constitutional obligations (Thripathi 2008, 7-8). 
Southern Zone, consists of the following states/U.Ts for the purpose of 
administrative convenience. They are: 

1. Kerala 2. Andhra Pradesh 3. Puducherry4. Tamil Nadu 
5. Andaman and Nicobar Island 6. Lakshadweep. 

It is to be noted that the CLM only serves as an advisory body and 
has no judicial or decision-making authority. He cannot compel any 
recommendations; instead, he receives complaints and forwards them 
to the parliament and the President in his annual report (Benedikter 
2013). 
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3 Conclusion 

In India, linguistic minorities exist in all states and only very ew 
of them know how to speak, write and manage the official language o 
the states where they live in. Nowadays, each state encourageS growth and development of their mother tongue and it is: Suggested that 
all official documents and public notifications be published in their 

official language. Linguistic minorities in the respective states are 
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suffering the difficulties out of such situations. It is noteworthy that 
whether the laws and orders have bcen propcrly issued at the national 

and state level for the linguistic minorities, how much the government 

is paying attention to their implementation, as well as how many 
demands are being made by the linguistic minoritics of the respcctive 

Rggion to get them implemented. 

The issue of linguistic minority rights is the fulcrum of any debate 
on language rights. More areas need to be declared as designated l arcas 

and the principles of non-diserimination, impartiality, involvement and 
language rights should be protected in public domains (Henrard,2001). 
tis also important to make sure the problems and perspective of minor 
orOUDs is bought into the attention and are addressed decently. Protection 
of linguistic rights and ensuring effective public participation of 
minorities lead to better living standards ultimately to sustainable 
human development. Constructive inclusion of minorities supplement 
decision-making, and act as an aid to plan, implement and observe 
viable and operative solutions to occurring dispute. The achievements 
achieved by humans in every sector will eventually lead to the welfare 
and stability of the socicty as a whole. 
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Abstract

Temperature, as one of the fundamental physical parameters, plays an important role in living organisms, ecosystems and many fields of science
and technology, demanding accurate thermal sensing. The currently employed temperature sensors have some limitations, such as their inability
to measure higher temperatures from far-away objects in harsh environments, like detection of building fires, temperatures in coal fields, oil
refineries, biomedical imaging systems, detection at micro/nano-meter scales, etc. As a remedy to this, luminescence based non-contact optical
sensors have been developed with unique advantages such as easy detection, fast response, high spatial resolution, non-invasiveness, and good
accuracy etc. This kind of temperature sensing is based on measuring the temperature-dependent optical parameters such as emission intensity,
spectral line position, bandwidth, lifetime, polarization, etc. Mostly, luminescence intensity ratio (LIR) and fluorescence lifetime (FL) based
temperature monitoring are very popular and useful for temperature sensing purposes. Among the aforementioned methods, LIR methods
involve the measurement of temperature via measuring the LIR between two designated thermal coupling energy levels associated with
temperatures which are unaffected by light source fluctuation or the transmission of optical signal loss. In this case, rare-earth doped materials
are considered the most suitable materials for temperature sensing purposes due to the presence of large number of thermally-coupled levels,
high transition probabilities of non-radiative relaxations, large Stokes shift, sharp emission profiles, and long fluorescence lifetime etc. Since
thermal sensitivity is affected by many factors like crystal field environment around rare-earth ion, crystallinity, physical and chemical stability,
phonon energy, luminescence intensity, choices of host material and dopant, etc., are very important. Present article focuses on the characteristics
and implications of rare-earth-doped nanophosphors in the field of optical temperature sensing. A brief overview of the concept of phosphor-
based temperature sensors, as well as various types of contact and non-contact temperature sensing technologies are presented. Considering the
cruciality of thermally coupled energy levels of rare-earth elements in the luminescence-based optical temperature measurement and thermal
sensing, relevant properties of rare-earth elements like energy levels, emission wavelengths, thermally coupled energy levels, etc., have been
discussed. Mechanisms of LIR, life time and band shape methods in various rare-earth based compounds have also been explained.

Introduction

Temperature Sensors

A sensor is a device that responds to a physical stimulus like heat, light, sound, pressure, magnetism, etc., so that the resulting
sensation can detect or measure the physical stimulus. There are several types of sensors used for different tasks such as biological
sensors, chemical sensors, electric and magnetic field-based sensors, mechanical sensors, temperature and radiation sensors, etc.,
(Fraden and King, 1998; Takei et al., 2014). Temperature sensors are devices that are used for measuring temperature. Temperature
stands as a crucial thermodynamic parameter that plays a very important role in life activities, industrial and various research fields,
etc., (Wang et al., 2021). Therefore, accurate measurement of temperature is extremely important. Generally, temperature sensing can
be done via two different approaches: (1) direct and (2) non-contact methods (Khalid and Kontis, 2008; Childs, 2016). When direct
physical contact is used with a sensor, the sensor is characterized as contact sensor, while if there is no need to physically touch the
object being monitored, those are treated as non-contact sensors (Childs, 2016). The most commonly used contact-based tem-
perature sensors are thermocouples, Resistance Temperature Detectors (RTDs), thermistors and semiconductor-based integrated
circuits (ICs) (Patel et al., 2020). Thermocouples are temperature sensors that work on the basis of “Seebeck effect”, defined as a
phenomenon describing the production of voltage difference between two dissimilar conductors whenever a temperature difference
arises between them (Patel et al., 2020). The generated potential difference, proportional to the temperature difference, is used to
determine the temperature. RTD temperature sensors measure temperature in terms of the change in resistance that occurs with the
variation of temperature (Husain et al., 2014). Thermistors are also used for sensing temperature similar to RTDs that measure
resistance changes caused by temperature variations (Patel et al., 2020). Semiconductor-based temperature sensor ICs are also
popular for measuring temperature in which characteristics of transistor are used (Zhang et al., 2014). Even though different kinds of
temperature sensors are available nowadays, precise thermal sensing using them is still a very challenging task in non-friendly
environments such as highly corrosive surfaces, fast moving or rotating bodies etc., (Qiu et al., 2021a; Floris et al., 2021). In such
adverse situations, contactless sensors are found to be more effective than conventional contact thermometry and researchers have
given more attention to the synthesis of new non-contact and semi-contact techniques for temperature determination (Qiu et al.,
2021a; Rajak et al., 2019). Among various noncontact thermometric techniques, optical temperature sensors based on luminescence
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thermometry are considered as a prominent and prospective one and are widely studied due to their tremendous applications in
various nanoelectronics and medical fields. Therefore it is very interesting to learn more about optical temperature sensors.

Optical Temperature Sensors

Fundamental Concepts of Luminescence Nano-Thermometry

Luminescence is the release of energy in the form of photons when an excited atom returns back to its ground state of a given
substance usually referred to as a phosphor (George et al., 2013). The composition of a phosphor can be described as a
combination of a luminescent activator ion or group of ions doped in a base material (usually known as the host matrix) and
sensitizer ions which can absorb and transfer energy to the activators (Ye et al., 2010; Vimal et al., 2015). In some phosphors, the
matrix material itself can absorb energy and transfer that absorbed energy to activator ions in the absence of a sensitizer (Sisira
et al., 2017a). The luminescence characteristics of a phosphor may be changed when it is exposed to temperature in terms of its
intensity, life time, band width, spectral position (Nexha et al., 2021; Kolesnikov et al., 2021). Therefore, in luminescence nano-
thermometry, researchers often make an effort to explore the relationship between the luminescence emission process and the
characteristics of phosphors appropriate for thermal sensing applications.

Classes of Luminescence Nano-Thermometry

Optical temperature sensors are devices in which temperature measurement can be realized by monitoring the variation of specific
optical parameters related to a phosphor with temperature. The basic idea behind optical thermometry is schematically shown in
Fig. 1.

The parameters often used to investigate the luminescence characteristics of a given phosphor are intensity, spectral shift, band-
shape, lifetime, bandwidth and polarization (Jaque and Vetrone, 2012; Glais et al., 2018; del Rosal et al., 2017; Antić et al., 2016;
Kolesnikov et al., 2019; Liu et al., 2014). Based on the parameter which are used to analyze the variation of luminescence with
temperature luminescence nano-thermometry can be divided in to different classes. The different approaches thus defined are
luminescence Intensity ratio nano-thermometry (LIR), Lifetime nano-thermometry (LR), Band-shape luminescence nano-ther-
mometry, Band width luminescence nano-thermometry, Spectral shift luminescence nano-thermometry and Polarization lumi-
nescence nano-thermometry. Schematic diagram of the above-mentioned methods which are employed for optical luminescence
thermometry is shown in Fig. 2(a)-(f).

Fig. 1 Basic mechanism of optical thermometry. Reproduced with permission from Nexha, A., Carvajal, J.J., Pujol, M.C., Díaz, F., Aguiló, M.,
2021. Lanthanide doped luminescence nanothermometers in the biological windows: Strategies and applications. Nanoscale 13 (17), 7913–7987.
Available at: https://doi.org/10.1039/d0nr09150b. Copyright (2021) by The Royal Society of Chemistry.
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Luminescence intensity ratio nano-thermometry (LIR)
LIR thermometry receives great attention and shows enormous advantages, such as good ease of use, flexibility, dependability, and
temperature operating range, high sensitivity, and precision (Getz et al., 2019; Chambers and Clarke, 2009). One of the two
different basic approaches used in LIR thermometry for sensitizing temperature is to calculate the ratio of two emission peaks
which are monitored at a single excitation wavelength. The other approach is to relate the ratio of single luminescence signals
upon excitation at two excitation wavelengths. The first one is known as the two-band ratio metric technique, and the latter is the
single band ratio metric technique.

Lifetime nano-thermometry (LR)
The dependence of luminescence lifetime of an energy level of an excited activator ion with respect to temperature is analyzed in
lifetime nano-thermometry (Marciniak and Trejgis, 2018). The lifetime associated with an energy level can be affected due to the
difference in the contribution of the radiative, non-radiative or multiphonon and quenching mechanisms in a particular host
matrix such that LR thermometry is also popular among researchers for thermal sensing (Manzani et al., 2017).

Band-shape nano-thermometry
Band-shape nano-thermometry is often used in materials which exhibit energy levels with an energy gap of the order of 200 cm�1

to 2000 cm�1 (Runowski et al., 2020). Luminescence intensity is affected by temperature, such that the intensity ratio between two
different emission peaks of the luminescence spectrum is used to sense the temperature (Runowski et al., 2020).

Bandwidth luminescence nano-thermometry
The band width of emission lines of the luminescence spectrum is often found to be varied with the variation of temperature
owing to the thermal vibration of luminescence centers or their surrounding molecules. Therefore, the bandwidth of emission-
lines can be used as a parameter to sensitize the temperature and in bandwidth thermometry; the same parameter is employed to
extract the data regarding temperature (Gianfrani, 2016). But the disadvantage of this approach is that it can only be applicable in
systems that exhibit inherent narrow emission-lines and strong temperature-dependent transitions.

Fig. 2 Classes of luminescence nano-thermometry. Reproduced with permission from Nexha, A., Carvajal, J.J., Pujol, M.C., Díaz, F., Aguiló, M.,
2021. Lanthanide doped luminescence nanothermometers in the biological windows: Strategies and applications. Nanoscale 13 (17), 7913–7987.
Available at: https://doi.org/10.1039/d0nr09150b. Copyright (2021) by The Royal Society of Chemistry.
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Spectral-shift luminescence nano-thermometry
The energy level may be shifted with the variation of temperature for a small value of energy difference DE, and hence corre-
sponding spectral shift will be observed in the luminescence spectrum (Bugos et al., 1988). The energy difference DE to which the
spectral lines are shifted depends on the nature of material in terms of its refractive index and the inter-atomic distances, etc. In
spectral shift thermometry, the shift in the spectral position is usually related to quantifying the temperature (Seat and Sharp,
2004; Mei et al., 2018).

Polarization luminescence nano-thermometry
Polarization luminescence nano-thermometry records intensity variation in two emission peaks, which are at orthogonal polar-
ization states with temperature. The intensity ratio is usually termed as “polarization anisotropy parameter” (Wu et al., 2019).

Evaluation of the Performance of a Luminescent Nano-Thermometer

Optical temperature sensors offer high sensitivity, high spatial resolution, good accuracy, non- invasiveness, easy detection and a
short response time as compared with conventional thermometers. Recently, optical thermometers have found so many appli-
cations in various fields in day- to- day life (Rocha et al., 2016; Zhang et al., 2020a). Therefore, the evaluation of the performance of
nanothermometers is also receiving much attention among researchers. The parameters which are used for the evaluation of the
performance of thermal sensors are temperature resolution, spatio-temporal resolution, thermal sensitivity, repeatability and
reproducibility. The following section briefly discusses the idea regarding all these parameters.

Thermal sensitivity
Sensitivity is a parameter used to characterize the performance of temperature sensors. In the case of optical sensors, the relative
luminescence intensity ratio between the two transitions generally considered for the study is used to indicate the sensitivity of the
system. Consider a system with zero ground-state and two closely spaced upper levels, 1 and 2, having a very small separation,
populated via a suitable excitation source. After the excitation, the populations of the upper levels decay radiatively to the ground
state. The intensity of fluorescence from a specific energy level depends upon the population of that particular level and transition
rates. For a given material, the non-radiative relaxation rate depends upon the energy gap between the two levels and the cutoff
phonon frequency of the host material (Pandey and Rai, 2014, 2013; Rai, 2007). If the energy gap between the two levels is very
small, their individual population is directly proportional to their total population, and the relative change in their population can
be easily determined by the change in their fluorescence intensity. Therefore, the intensity ratio for transitions from levels 2 and 1
to level 0 can be defined as per Eq. (1).

R ¼ I20=I10 ¼N2o20A20=N1o10A10 ð1Þ
Ni (i ¼ 1, 2) is the population in the ith state, oi0 (i ¼ 1, 2) is the angular frequency of radiation and other terms have their

usual meanings.
As the relative population of thermally coupled levels follows a Boltzmann type population distribution and related to the

temperature in following manner

Ni ¼ gi:exp �Ei=kTð Þ ð2Þ
where gi is the degeneracy of the ith state. Therefore, the ratio of the population of two states 2 and 1 may be given as,

N2=N1 ¼ g2exp �E2=kTð Þ=g1exp �E1=kTð Þor

N2=N1 ¼ g2= g1½ � exp �DE21=kTð Þ½ � ð3Þ
where DE21 ¼ E2- E1, energy difference of the two states.

Using Eqs. (2) and (3) we get

R ¼ I20=I10 ¼ B exp �DE21=kTð Þ ð4Þ
where B ¼ o20 A20 g2/o10 A10 g1, is a proportionality constant and other terms have their usual meanings.

For temperature sensing purposes, it is important to know the rate of change of FIR with change in temperature, known as
sensitivity “S” (or absolute sensitivity) is defined by the relation

S¼ 1=Rð ÞdR=dT ¼ DE21=kT2 ð5Þ
For optical thermometry, it is also required to determine the sensor sensitivity (or relative sensitivity) that can be written as

follows

SS ¼ SR ¼ dR=dT ¼ RDE21=kT2 ð6Þ
where SS ¼ SR is the sensor or relative sensitivity and other parameters have their usual meanings (Pandey and Rai, 2014, 2013;
Rai, 2007).

4 Optical Nanothermometry Based on the Luminescence of Rare-Earth Ion-Doped Phosphors



Temperature resolution
The temperature resolution holds its usual meaning which is also referred to as temperature sensitivity δT. The smallest tem-
perature change that can be measured by an instrument, such as a thermal sensor, is the temperature resolution of that particular
temperature sensor. δT is measured in Kelvin (K) and is expressed as:

δT ¼ 1
Srel

δD
D

where δD is the uncertainty in the determination of D that depends on the experimental detection setup used (Brites et al., 2012).

Spatial and temporal resolution
The spatial resolution represents the minimum distance between points presenting a temperature difference higher than δT, when
the temperature is measured at different spatial positions. The temporal resolution of the measurement (δt) is defined as the
minimum time interval between measurements presenting a temperature difference higher than δT (Brites et al., 2016, 2019).

Repeatability and reproducibility
The ability of a thermal sensor to give the same results for every measurement under identical experimental conditions is termed as
repeatability. The reproducibility is defined as the ability of an instrument to provide variations of the same measurement within
the true level of the already measured data under different experimental conditions over a period of time (Bartlett and Frost, 2008;
Taylor and Kuyatt, 1994).

Optical Temperature Sensors Based on Trivalent Rare Earths

Rare-earth elements also known as lanthanides play a significant role in the modern lighting field as active constituents in many
optical materials. They emit in a wide range of wavelengths, covering the UV–visible and near infrared (NIR) regions, which
enables them to be ideal candidates for many applications (Ann Jacob et al., 2021; Jacob et al., 2020a,b, 2019; Thomas et al., 2018;
Sisira et al., 2019). Each Ln3þ is uniquely characterized by its energy levels, relatively independent of the host material. The
properties of rare-earth ions are attributed to the presence of deep lying 4f shell which is not completely filled. The 4f electrons of
rare earth ions in the trivalent state (Ln3þ ) are shielded by the 5s2 and 5p6 electrons and hence the crystal field effect from the host
lattice is very small (Thomas et al., 2017; Alexander et al., 2018). The suitability of triply-ionized rare earths doped materials for
temperature sensing purpose is dominant due to the presence of large number of thermally coupled levels (Wade et al., 2003;
Rocha et al., 2013). Thermally coupled energy levels are defined as pairs of lower and upper energy levels with energy separations
of the order of about 100–2000 cm�1. In the photoluminescence process, these thermally coupled energy levels can be thermally
populated and depopulated via changing the environmental temperature around the phosphors. The luminescence intensity ratio
between the upper and lower levels will be changed regularly with the temperature increase. The temperature-dependent ratio of
the fluorescence intensity or lifetime ratio of rare earths is independent of the source intensity since the emitted intensity is

Fig. 3 Schematic energy level diagram of Tb3þ . Reproduced with permission from Sisira, S., Alexander, D., Thomas, K., et al., 2017b.
Microstructural characterization and optical properties of green emitting hexagonal and monoclinic CePO4: Tb3þ nanocrystals. Materials Research
Express 4 (2). Available at: https://doi.org/10.1088/2053-1591/aa5a27025010. Copyright (2017) by IOPScience.
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proportional to the populations of each level involved (Weber, 1968, 1973). Moreover, trivalent rare earths exhibit high transition
probabilities of non-radiative relaxation. Therefore, trivalent rare earths are regarded as suitable materials for temperature-sensing
applications. Many rare earths, especially erbium, europium, holmium, thulium, samarium, dysprosium, neodymium, praseo-
dymium and ytterbium ions have been assigned mainly as dopants for temperature sensing applications due to availability of a
number of thermally coupled levels (Feist and Heyes, 2000; Adam et al., 1988; Baxter et al., 1995; Maurice et al., 1994; Hernández-
Rodriguez et al., 2017; Haro-González et al., 2011; Singh, 2007; Collins et al., 1998; Xu et al., 2012). Therefore, this article focuses
on the potential of employing rare earth ions for thermal sensing applications. This article attempts to provide a brief summary of
the luminescence properties of many rare earths, as well as their unique qualities, which proves their utility in thermal sensing.

Terbium (III)
Among different rare earths, terbium (III) ions are extensively investigated during the past few decades by many researchers owing
to their prominent intense green emission. They exhibit very strong and narrow excitation peaks that fall in the UV/visible region
attributed to the f-f transitions. The main emission lines appear in blue (∽487 nm) and green region (∽541 nm) corresponding to
the 5D4⟶

7F6 and
5D4⟶

7F5 transitions (Mani et al., 2016). In addition to the green emission originated from its 5D4 energy level
terbium is also known for its blue emission peaks due to the 5D3-

7FJ transitions (Sisira et al., 2017b). The excitation and emission
transitions are clearly depicted in the energy level diagram of Terbium (III) in Fig. 3. The intensity of emission lines from the 5D3

level is dependent on Tb3þ concentration and is found to be quenched in most of the hosts at higher concentrations of Tb3þ due
to the cross-relaxation mechanism (Tachihante et al., 1993). By selecting an appropriate host with low phonon cut-off frequency

Table 1 Performance of certain Tb3þ - doped nano-thermometers

Maximum Sa (K�1) Maximum Sr (%K�1) Temperature range K Reference

CaWO4:Tb3þ – 1.21(783K) 343–783K (Li et al., 2019)
KGd(WO4)2:Tb3þ – 1.63 273–573K (Stefanska et al., 2021)
KLaP4O12:Tb3þ (273K) 273–473K (Drabik and Marciniak, 2020)
NaLa(MoO4)2: Sm3þ , Tb3þ 0.0887 1.9 303–603 (Zhu et al., 2020)
LiAl5O8:Cr3þ )þ (LuPO4: Tb3þ ) – 3.68 (300K) 300–600K (Qiu et al., 2021b)
SrTiO3:Tb3þ – 2.2 (210K) 77–330K) (Piotrowski et al., 2022)
Sr8MgCe(PO4)7:Tb3þ – 0.379 (523K) 98–523K (Li et al., 2021)
Bi2O3:Tb3þ – – 298–673K (Ashwini et al., 2019)

Fig. 4 Schematics of energy levels of Dy3þ ion. Reproduced with permission from Saisudha, B.M., Hio, G.O., Stewart, K.F., Panakkattu, K.B.,
2017. Effect of metal and semiconducting nanoparticles on the optical properties of Dy3þ ions in lead borate glasses. Materials Research Bulletin
92, 52–64. Available at: https://doi.org/10.1016/j.materresbull.2017.04.007. Copyright (2021) by Elsevier.
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and choosing suitable doping concentration the quenching of blue emission from 5D3 level can be reduced or eliminated (Sisira
et al., 2018).

The possibility of using terbium for temperature sensing applications is due to the presence of thermally coupled energy levels.
Considering the Boltzmann distribution law, it is well understood that 7F5 and 7F6 low-lying energy levels (of energy gap about
2100 cm�1) of terbium (III) can achieve the state of thermal equilibrium very easily in a short time. But there is a condition that
the temperature must not to be too low (Li et al., 2019). Under thermal excitation, the 7F5 and 7F6 levels get more populated.
Under resonance excitation at a wavelength matching the energy gap between 5D4 and 7FJ levels, the

5D4 energy level becomes
more populated from 7F5,6 levels, increasing the intensity corresponding to

5D4 -
7F6 emission. Thus the temperature dependency

of the population of the emission intensity of 5D4 - 7F6 of Tb3þ at different temperatures can be employed to calibrate
temperature. Table 1 compares the performance of various Tb3þ doped nano thermometers.

Dysprosium
Trivalent dysprosium has a 4f9 electronic configuration and is very popular for the intense blue and yellow emissions assigned to
the 4F9/2-

6HJ transitions (Okram and Singh, 2012). Blue emission arises from a magnetic dipole transition, while the yellow
emission originates from an electric dipole transition. Therefore, depending upon the symmetry of the host, the luminescence
color of the entire material can be tuned into white light or a near white light zone by altering the yellow to blue (Y/B) intensity
ratio (Gulnar et al., 2009). Schematics of energy levels of Dy3þ ion are depicted in Fig. 4. Among different rare-earth ions, Dy3þ is
the only rare-earth ion which is capable of yielding cool white light emission, even if it is singly-doped. It is also possible to tune
the emission color from blue to yellow, including white by varying doping concentrations.

Table 2 The performance of certain Dy3þ doped nanothermometers

Maximum Sa (K�1) Maximum Sr (%K�1) Temperature range K References

Gd2Ti2O7 1.68% (310K) 1.5% (310 K) 293–443K (Ćulubrk et al., 2016)
BaYF5 0.02K1C�1 (700K) 293–773 (Cao et al., 2014)
Y4Al2O9 0.03K1C�1 (973K) 573–973 (Boruc et al., 2012)

Fig. 5 Schematics of energy levels of Sm3þ ion. Reproduced with permission from Mawlud, S.Q., Ameen, M.M., Sahar, M.R., Mahraz, Z.A.S.,
Ahmed, K.F., 2017. Spectroscopic properties of Sm3þ doped sodium-tellurite glasses: Judd-ofelt analysis. Optical Materials 69, 318–327.
Available at: https://doi.org/10.1016/j.optmat.2017.04.022. Copyright (2017) by Elsevier.
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The energy levels (4F9/2 and
4I15/2) responsible for blue emission fromDy3þ ions are considered as thermally coupled levels having

an energy separation of about B1000 cm�1 (Ćulubrk et al., 2016). The variation in intensity of blue emissions peaking at B450 and
B471 nm corresponding to the 4I15/2-

6H13/2 and 4F9/2-
6H13/2 transitions with increasing temperature paves a way for thermal

sensing in Dy3þ (Ćulubrk et al., 2016). The performance of certain Dy3þ doped nanothermometers is evaluated in Table 1. (Table 2).

Samarium
Samarium (III) ions are well known for their intense orange-red emission making them a promising candidate to generate red-
emitting material for WLEDs. Schematics of energy levels of the Sm3þ ion are depicted in Fig. 5. The Sm3þ ion exhibits an odd
electronic configuration (4f5) labeled as a Kramer's ion. For all 4fN configurations with an odd N, the maximum number of the crystal
field components with a 2Sþ 1LJ state is Jþ 1/2 for any symmetry lower than cubic (Li et al., 2009). It exhibits several absorption
bands arising from the intra-configurational f-f transitions in the wavelength range of 300–500 nm. The peak at 400 nm assigned to
the 6H5/2-

6P3/2 transition has the highest intensity. The emission bands originating from the 4G5/2-
6HJ transitions are in the

wavelength of range 550–700 nm (Huang and Guo, 2018; Cao et al., 2021). The Sm3þ ion offers high luminous efficiency due to the

Table 3 The performance of certain Sm3þ - doped nano-thermometers

Maximum Sa (K�1) Maximum Sr (%K�1) Temperature range K Reference

GdVO4 0.0005 (750K) – 293–823 (Nikolić et al., 2012)
SrWO4 0.016 (300K) – 300–753 (Song et al., 2018)
Lu2O3 0.036 (580K) – 293–873 (Lojpur et al., 2012)
GdVO4 2600K/T2 0.52 (640K) 393–603 (Cai et al., 2017)
LiNbO3 – 0.45 (550K) 500–750 (Lisiecki et al., 2020)
La3NbO7 0.0053 (303) 1.31 (303K) 303–483 (Hua et al., 2021)
YVO4 0.00094 0.36 (466K) 299–466 (Kolesnikov et al., 2020)

Fig. 6 Schematics of energy levels of Eu3þ ion. Reproduced with permission from Hooda, A., Khatkar, S.P., Khatkar, A., et al., 2019. Combustion
synthesis, judd–ofelt parameters and optical properties of color tunable Ba3Y4O9: Eu3þ nanophosphor for near-UV based WLEDs. Journal of Materials
Science: Materials in Electronics 30 (9), 8751–8762. Available at: https://doi.org/10.1007/s10854-019-01199-y. Copyright (2019) by Springer.
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narrow and strong emission bands. Two thermally-coupled levels (4F3/2 and 4G5/2) of Sm3þ ions. are mostly used for optical
thermometry (Nikolić et al., 2012). The optical thermometry in Sm3þ doped/co-doped systems using the transitions from these two
close-lying levels to the ground (6H5/2) level has been studied by several researchers. The effect of variation in temperature on the
fluorescence intensity between the two transitions 4F3/2-

6H5/2 and 4G5/2-
6H5/2 is appreciable for LIR based thermal sensing

(Nikolić et al., 2012). The performance of certain Sm3þ doped nanothermometers is summarized in Table 3.

Europium
Europium is one of the most investigated rare earth elements due to its bright red emission, which originates from the upper 5D
levels (5D2,

5D1,
5D0) to lower 7FJ levels (Gopi et al., 2017). The main emissions from europium are the transitions 5D0⟶

7F1,
5D0⟶

7F2,
5D0⟶

7F4 which appear in the wavelength region of 580–720 nm (Gopi et al., 2017). A Schematic of the energy levels
of the Eu3þ ion is depicted in Fig. 6. From the relative intensity of emission of europium ions in the luminescence emission
spectra, the local environment of Eu3þ ions in different host materials can be well understood via relative intensity of 5D0⟶

7FJ
hypersensitive transitions (Jose et al., 2020). Optical temperature.

sensing behavior in Eu3þ doped materials can be realized by the presence of two thermally-coupled levels 5D1 and 5D0 of
Eu3þ ions and has been studied extensively (Abbas et al., 2022; Lu et al., 2017). LIR and LR-based temperature sensing techniques
are usually employed for investigating the thermal sensing performance of Eu3þ doped materials by considering the 5D1-

7F1 and
5D0-

7F1 transitions of the Eu
3þ ion (Lu et al., 2017). The rate of variation of intensity of these two transitions with temperature

offers an accurate observed a measurement of temperature. The sensitivity calculated is often reported to be larger since a larger
energy separation exists between these pairs of energy levels. The performance of certain Eu3þ doped nano thermometers is
summarized in Table 4.

Table 4 The performance of certain Eu3þ doped nano thermometers

Maximum Sa (K�1) Maximum Sr (%K�1) Temperature range Reference

Ca2NaMg2V3O12:Eu3þ 0.016 (503K) 1.686 (443K) 303–503 (Zhou et al., 2020)
LiCa3MgV3O12:Eu3þ 0.011 (523K) 1.689 (383K) 303–523 (Zhou et al., 2019)
Sr2CeO4 – 1.290K�1 303–573 (Shi et al., 2011)
NaEuF4 phosphor 2398.2/T2 0.0043K�1 298–523 (Tian et al., 2014)
Ca9Mg1.5(PO4)7: Eu2þ ,Eu3þ 0.064 (383K) 1.192 (383K) 293–473 (Hu et al., 2019)
Sc2O3: Eu2þ ,Eu3þ 3.06 (267K) 77–277 (Yu et al., 2019)

Fig. 7 Schematics of energy levels of Ho3þ ion. Reproduced with permission from Yu, D.C., Ye, S., Huang, X.Y., Zhang, Q.Y., 2012. Enhanced
three-photon near-infrared quantum splitting in X-NaYF4: Ho3þ by codoping Yb3þ . AIP Advances 2 (2), 022124. Available at: https://doi.org/
10.1063/1.3652916. Copyright (2012) by American Institute of Physics.
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Holmium
Ho3þ ion is known to be an efficient green emitter among other trivalent rare earths (Trindade et al., 2020; Luo and Cao, 2007;
Singh et al., 2020). A Schematic of energy levels of Ho3þ ion is depicted in Fig. 7. It has three thermally coupled energy levels
adjacent to 5F4/

5S2,
5F2,3/

3K8, and
5G6/

5F1 which are populated by the process of non-radiative relaxation (Fang et al., 2017). The
fluorescence intensity ratio between the upper and lower level of the thermally-coupled energy levels is strongly dependent on
temperature, such that Ho3þ ions become a potential candidate for optical temperature sensing applications. The performance of
certain Ho3þ - doped nano thermometers is evaluated in Table 5.

Neodymium
Among the rare-earth ions, Nd3þ has a 4f3 electronic configuration and exhibits emission bands in the range of 800–950 nm
(Balda et al., 2006). A Schematic of energy levels of Nd3þ ion is depicted in Fig. 8. They have attracted significant attention among
researchers owing to their superior luminescence properties in the NIR spectral region (Balda et al., 2006). Nd3þ ions can be
excited with UV, VIS and NIR light to give their emission. Unlike other rare earths, they have three couples of adjacent thermally
coupled levels, 4F5/2/

4F3/2,
4F7/2/

4F3/2 and 4F7/2/
4F5/2 and hence Nd3þ doped materials have been frequently used as sensitive

thermometers in the physiological range of temperatures (Bednarkiewicz et al., 2015; Kalinichev et al., 2018). Performance of
certain Nd3þ - doped nano-thermometers is summarized in Table 6.

Fig. 8 Schematic of energy levels of Nd3þ ion. Reproduced with permission from Balda, R., Fernändez, J., Nyein, E.E., Hömmerich, U., 2006.
Infrared to visible upconversion of Nd 3þ ions in KPb 2 Br 5 low phonon crystal. Optics Express 14 (9), 3993–4004. Available at: https://doi.org/
10.1364/OE.14.003993. Copyright (2006) by OPTICA.

Table 5 The performance of certain Ho3þ doped nano-thermometers

Maximum Sa (K�1) Maximum Sr (%K�1) Temperature range Reference

{[HoxY1–x(4-pyridone)4(H2O)2][M(CN)6]} � nH2O – 6.9 (40K) 25–205K (Fang et al., 2017)
YPO4:Tb3þ ,Ho3þ – 2.6 (300K) 310–550K (Sekulić et al., 2018)
YGG:Er3þ /Ho3þnanocrystalline garnets – 1.3 (200K) 10–540K (Soler-Carracedo et al., 2020)
Y2O3:Yb3þ ,Ho3þ 0.097 (84K) 10–300K (Lojpur et al., 2013)
b-NaY0.75�xGd0.25 HoxF4 1.0 (300K) 300–873K (van Swieten et al., 2021)
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Thulium
Thulium (Tm3þ ) is an extensively investigated rare earth ion owing to its NIR-to-NIR up-conversion optical properties (Du
et al., 2018). A Schematic of energy levels of the Tm3þ ion is depicted in Fig. 9. Different Tm3þ - doped luminescent nano-
thermometers have been developed, including single Tm3þ - doped materials, those using Tm3þ as an activator and Yb3þ as a
sensitizer, and those that use Tm3þ together with another Ln3þ ion as activators in the presence or absence of Yb3þ as a
sensitizer (Zheng et al., 2022; Tian et al., 2020; Chen et al., 2017). The performance of certain Tm3þ doped nanothermometers is
summarized in Table 7.

Fig. 9 Schematics of energy levels of Tm3þ ion. Reproduced with permission from Du, P., Luo, L., Yu, J.S., 2018. Controlled synthesis and
upconversion luminescence of Tm3þ -doped NaYbF4 nanoparticles for non-invasion optical thermometry. Journal Of Alloys and Compounds 739,
926–933. Available at: https://doi.org/10.1016/j.jallcom.2017.12.260. Copyright (2010) by OPTICA.

Table 7 The performance of certain Tm3þ doped nanothermometers

Maximum Sa (K�1) Maximum Sr (%K�1) Temperature range References

NaYbF4:Tm3þ 0.00021 – 298–778K (Du et al., 2018)
NaBiF4:Tm3þ /Yb3þ 0.359 (443K) 303–443K (Zheng et al., 2022)
Bi2MoO6:Yb3þ , Er3þ , Tm3þ 5.9 (293K) 293–623K (Tian et al., 2020)
Sr2YF7:Tm3þ – 1.12 (452K) 303–663K (Chen et al., 2017)
LiNbO3:Tm3þ /Yb3þ (single-crystal 0.03 373–773K (Xing et al., 2015)
KLu(WO4)2:Tm3þ 0.08/298 298–333K (Savchuk et al., 2018)

Table 6 Performance of certain Nd3þ -doped nanothermometers

Maximum Sa (K�1) Maximum Sr (%K�1) Temperature range References

LiLa0.4Nd0.1Yb0.5P4O12 0.004 (340K) – 93–663K (Bednarkiewicz et al., 2015)
YVO4:Nd3þ – – 123–873K (Kalinichev et al., 2018)
LaPO4:Nd3þ – 7.19 (303) 303–573 (Trejgis et al., 2020)
LaPO4:Yb3þ, Nd3þ 0.074 (490) 3.51 (280) 280–490 (Suo et al., 2020)
CaWO4: Nd3þ ,Yb3þ 2746.5/T2 – 303–873 (Xu et al., 2014)
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Thermal Sensing Performance of Certain Rare-Earth Doped Compounds

The article already discussed the different approaches that are employed for optical thermometry for temperature measurement.
Among them, Luminescence Intensity Ratio Thermometry (LIR), Luminescence Lifetime Technique (FL) and Band shape
method are the most popular techniques that are employed for thermal sensing. Therefore, in the coming section, an attempt is
tried to discuss above mentioned approaches on the basis of thermal sensing performance of certain rare earth activated
compounds.

Luminescence Intensity Ratio Thermometry (LIR)

CaWO4:Tb3þ

The thermal sensing performance of Tb3þ - doped CaWO4 using LIR method reported by Y Zhuo et al. is discussed to understand
LIR method (Yuan et al., 2021). The authors employed single band- based thermometry utilizing the ground state absorption
(GSA: at 379 nm) and excited state absorption (ESA: at 413 nm) processes. Here, the prominent down-shifting emission due to
5D4–

7F5 transition of the Tb3þ is selected as the detected single luminescence signal. The ratio of intensity of 5D4–
7F5 transition at

Fig. 10 (a) Schematic diagram of energy levels of Tb3þ , (b) Emission spectra of CaWO4: Tb3þ at 333K under 379 nm excitation. Reproduced
with permission from Yuan, Z., Lixin, P., Peng, T., Zhiguo, Z., 2021. Luminescence intensity ratio thermometry based on combined ground and
excited states absorptions of Tb 3þ doped CaWO 4. Optics Express 29 (14), 22805–22812. Available at: https://doi.org/10.1364/OE.432415.
Copyright (2021) by OPTICA.

Fig. 11 Excitation spectra of CaWO4: Tb3þ at 333K, 453K, 533K, and 613K; in all spectra the 545 nm emission is monitored and the intensity at
413 nm is 100 times magnified. Reproduced with permission from Yuan, Z., Lixin, P., Peng, T., Zhiguo, Z., 2021. Luminescence intensity ratio
thermometry based on combined ground and excited states absorptions of Tb 3þ doped CaWO 4. Optics Express 29 (14), 22805–22812.
Available at: https://doi.org/10.1364/OE.432415. Copyright (2021) by OPTICA.
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Fig. 13 (a) Integrated luminescence intensities of 545 nm emission in CaWO4: Tb3þ at379 nm (GSA) and 413 nm (ESA) excitations from 333 to
733K, (b) Luminescence intensity ratio (LIR) of the modulable luminescence intensities at 545 nm upon 379 nm and 413 nm excitations from333
to 733K, Relative sensitivity Sr of the LIR as a function of temperature. NaLa(MoO4)2: Sm3þ , Tb3þ . Reproduced with permission from Yuan, Z.,
Lixin, P., Peng, T., Zhiguo, Z., 2021. Luminescence intensity ratio thermometry based on combined ground and excited states absorptions of Tb
3þ doped CaWO 4. Optics Express 29 (14), 22805–22812. Available at: https://doi.org/10.1364/OE.432415. Copyright (2021) by OPTICA.

Fig. 12 Emission spectra of CaWO4: Tb3þ at 493K, 573K, and 653K upon (a) 379 nm and (b) 413 nm excitations. Reproduced with permission from
Yuan, Z., Lixin, P., Peng, T., Zhiguo, Z., 2021. Luminescence intensity ratio thermometry based on combined ground and excited states absorptions of
Tb 3þ doped CaWO 4. Optics Express 29 (14), 22805–22812. Available at: https://doi.org/10.1364/OE.432415. Copyright (2021) by OPTICA.

Fig. 14 The emission spectra of a) NaLa(MoO4)2: Sm3þ , b) NaLa(MoO4)2: Sm3þ , Tb3þandc) NaLa(MoO4)2: Tb3þphosphors (lexc¼ 270 nm).
Reproduced with permission from Zhu, Y., Meng, Q., Sun, W., Lü, S., 2019. Sm3þ , Tb3þ co-doped NaLa (MoO4) 2 temperature sensing
materials based on the fluorescence intensity ratio. Journal of Alloys and Compounds 784, 456–462. Available at: https://doi.org/10.1016/j.
jallcom.2019.01.067. Copyright (2019) by Elsevier.
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Fig. 15 Temperature-dependent emission spectra of a) NaLa(MoO4)2:Sm3þ , b) NaLa(MoO4)2:Sm3þ ,Tb3þand c)NaLa(MoO4)2: Sm3þ ,
Tb3þphosphors (lexc¼ 270 nm). Reproduced with permission from Zhu, Y., Meng, Q., Sun, W., Lü, S., 2019. Sm3þ , Tb3þ co-doped NaLa
(MoO4) 2 temperature sensing materials based on the fluorescence intensity ratio. Journal of Alloys and Compounds 784, 456–462. Available at:
https://doi.org/10.1016/j.jallcom.2019.01.067. Copyright (2019) by Elsevier.

14 Optical Nanothermometry Based on the Luminescence of Rare-Earth Ion-Doped Phosphors

MAC_ALT_TEXT Fig. 15
https://doi.org/https://doi.org/10.1016/j.jallcom.2019.01.067


545 nm on two excitations at 379 and 413 nm is utilized as the LIR parameter to attain temperature sensing. Schematic diagrams
of energy levels of Tb3þ and emission spectrum of Tb3þ - doped CaWO4 are presented in Fig. 10. The excitation spectra of CaWO4:
Tb3þ at different.

temperatures on exciting at the prominent emission line of Tb3þ at 545 nm is shown in Fig. 11.
The excitation peaks seen lower than 400 nm are assigned to the absorption transitions of Tb3þ from its 7F6 ground state to

various higher excited states 5DJ (J ¼ 2,3), i.e., ground state absorption (GSA) process, while the absorption peaks above 413 are
from 7F5–

5D3 absorption, i.e., excited state absorption (ESA) process. A close analysis of the excitation spectra in Fig. 11 reveals
that the intensity of GSA processes decreases as temperature rises, whereas it increases for ESA transitions. The temperature
dependent luminescence emission spectra of CaWO4: Tb

3þ under excitation wavelengths 379 and 413 nm are given in Fig. 12(a)-
(b). While comparing the temperature dependence of Tb3þ emission intensity at 545 nm, the intensity for GSA process is found to
decrease, while for ESA, the intensity increases with temperature. Thus, the temperature dependence of the measured luminescence
band is accomplished via GSA and ESA processes.

The temperature dependence of integrated luminescence intensities of 545 nm emission in CaWO4: Tb
3þ at379 nm (GSA)

and 413 nm excitations is shown in Fig. 13(a), from which the opposite temperature dependence measured by two-wavelength
excitations is evident. LIR413/379 (I379/I413) is plotted against temperatures from 333 to 733K and is represented in Fig. 13(b). It
is observed that LIR413/379 gradually increases with increasing temperature. Moreover, the fitted line shows that the LIR satisfies
the Boltzmann distribution law, which demonstrates that the thermal coupling relationship exists between the 7F6 and 7F5
states. This thermal coupling is the major reason for the opposite temperature dependence of the 5D4–

7F5emission under the
379 and 413 nm excitations. According to this intrinsic thermal coupling feature of Tb3þ , the achieved LIRESA/GSA versus
temperature behavior can be an effective criterion for temperature sensing. The maximum relative intensity Sr is determined as
2.8%K�1 at 333K.

By analyzing the temperature dependent luminescence characteristics of NaLa(MoO4)2: Sm
3þ , Tb3þ phosphors, it is now

possible to learn about the thermal sensing performance of Tb3þ co-doped systems other than singly-doped ones (Zhu et al.,
2019). As reported by Zho et al., the emission spectra of Sm3þ , Tb3þ co-doped NaLa(MoO4)2 at room temperature, on exciting
at 270 nm, is shown in Fig. 14(a)-(c). The spectra show the emission from Sm3þ doped NaLa(MoO4)2, Sm

3þ , Tb3þ co-doped
NaLa(MoO4)2, and Tb3þ doped NaLa(MoO4)2 phosphors. As shown in Fig. 14(a), the emission spectra of Sm3þ doped NaLa
(MoO4)2 exhibit peaks assigned to the transitions of 4G5/2–

6HJ (J ¼ 5/2, 7/2, 9/2) of Sm3þ and are observed at 563.5 nm,
608 nm, and 646.5 nm, respectively. The spectrum corresponding to Tb3þ doped NaLa(MoO4)2in Fig. 14(c) exhibits Tb3þ

4–4 f transition emission peaks at 489.5 nm, 545.5 nm, 587.5 nm, 622 nm. The spectrum of Sm3þ and Tb3þ co-doped NaLa
(MoO4)2 phosphors in Fig. 14(b) displays emission peaks attributed to both Sm3þ and Tb3þ f-f transitions. In order to
investigate the thermal quenching trend of Sm3þ and Tb3þ co-doped NaLa(MoO4)2, temperature-dependent emission spectra
of samples on 270 nm excitation in the temperature range from 303K to 603K and are displayed in Fig. 15. A close examination
of the spectra reveals the different luminescent thermal quenching trends of Tb3þ and Sm3þ . From the variation of lumi-
nescence intensity with temperature depicted in Fig. 16, it is obvious that the LIR of Sm3þ and Tb3þ changes significantly with
temperature. The intensity mentioned in this paper is the integral intensity of the transition luminescence. According to Y Zhu
et al. luminescent thermal quenching of Tb3þ observed in this work is of the ‘‘strong coupling’’ type, while he luminescent
thermal quenching for Sm3þ belongs to the ‘‘weak coupling’’ type. Here, the maximum sensitivity achieved was found to be
0.119K�1 at 603K.

Fig. 16 Graph of luminescence intensity with temperature for Sm3þ and Tb3þ of NaLa(MoO4)2: Sm3þ , Tb3þ . Reproduced with permission from
Zhu, Y., Meng, Q., Sun, W., Lü, S., 2019. Sm3þ , Tb3þ co-doped NaLa (MoO4) 2 temperature sensing materials based on the fluorescence
intensity ratio. Journal of Alloys and Compounds 784, 456–462. Available at: https://doi.org/10.1016/j.jallcom.2019.01.067. Copyright (2019) by
Elsevier).
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Luminescence Lifetime (FL) Technique

CsPbI3: Tb3þ

Fluorescence Lifetime technique can be understood by discussing the temperature sensing characteristics of CsPbI3:Tb
3þ nano-

crystals glasses (Zhang et al., 2020b). In this work, Tb3þ and CsPbI3 perovskite nanocrystals (PNCs) were successfully embedded
together into a glass matrix by melt quenching and in situ crystallization methods. Herein, Zhang et al. investigated the variation of
fluorescence intensity of PNCs at different temperatures (80� 480K) to illustrate their potential application as a luminescence
thermometer. The excitation wavelength selected for the investigation was 480 nm by which CPI and Tb3þ ions can be sensitized.
A Schematic energy level diagram is given in Fig. 17. Temperature dependent photoluminescence emission spectra of sample
excited at 480 nm is given in Fig. 18(a). The close examination of the temperature-dependent photo luminescence emission
spectra indicates that CPI will suffer a severe luminous loss under high temperature conditions due to its inherent ionic semi-
conductor properties. The characteristic peak intensity of Tb3þ (544 nm) is found to decrease gradually with increasing tem-
perature, while the intensity of the emission peak corresponding to CPI (677 nm) shows a rapid decrease as the temperature
increases. To evaluate the thermal sensing performance, the temperature-dependent fluorescence intensity ratio between the CPI
fluorescence emission peak at 677 nm and the Tb3þ : 5D4 - 7F5 (544 nm) emission is determined and is depicted in Fig. 18.

In order to further understand the effect of the heat treatment temperature on their photoluminescence properties, fluorescence
decay analysis of the samples was carried out. The time-resolved lifetime curve of CPI recorded at different heat treatment tem-
peratures is shown in Fig. 19 and is found to fit with a double exponential decay model. The photoluminescence lifetime of Tb3þ is
less affected by temperature. It is measured to be about 177 ns under different temperature by a double exponential function. In
contrast, the photoluminescence lifetime of CPI varies greatly with temperature. As the temperature gradually increases from 308K to
448K, the photoluminescence lifetime gradually decreases from 12.24 ns to 3.68 ns due to thermal quenching.

La2O2S: Eu3þ

Pure hexagonal-phase europium-doped lanthanum oxy sulfide (La2O2S: Eu
3þ ) nanoparticles have been successfully prepared by a wet

chemical method (Jiang et al., 2015). The thermal sensitivities of La2O2S: Eu
3þ nanoparticles over a temperature range of 5–601C were

studied in both fluorescence intensity and fluorescence lifetime. Fig. 20(a) shows that the emission intensity at 466 nm owing to the
5D2–

7F0 transition of Eu3þ decreases by more than 95% upon increasing the temperature from 15 to 601C. According to the

Fig. 17 Schematic illustration of the luminescence mechanism. Reproduced with permission from Zhang, Y., Liu, J., Zhang, H., et al., 2020b.
Ultra-stable Tb3þ : CsPbI3 nanocrystal glasses for wide-range high-sensitivity optical temperature sensing. Journal Of The European Ceramic
Society 40 (15), 6023–6030. Available at: https://doi.org/10.1016/j.jeurceramsoc.2020.07.016. Copyright (2020) by Elsevier.
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Fig. 19 Time-resolved PL decay profile. Reproduced with permission from Zhang, Y., Liu, J., Zhang, H., et al., 2020b. Ultra-stable Tb3þ :
CsPbI3 nanocrystal glasses for wide-range high-sensitivity optical temperature sensing. Journal Of The European Ceramic Society 40 (15),
6023–6030. Available at: https://doi.org/10.1016/j.jeurceramsoc.2020.07.016. Copyright (2020) by Elsevier.

Fig. 18 (a) Temperature-dependent emission spectra excited at 480 nm. (b) Measured and exponentially fitted plots of the FIR or LIR (ITb3þ /ICPI)
versus T. Reproduced with permission from Zhang, Y., Liu, J., Zhang, H., et al., 2020b. Ultra-stable Tb3þ : CsPbI3 nanocrystal glasses for wide-
range high-sensitivity optical temperature sensing. Journal Of The European Ceramic Society 40 (15), 6023–6030. Available at: https://doi.org/
10.1016/j.jeurceramsoc.2020.07.016. Copyright (2020) by Elsevier.

Fig. 20 Effect of temperature on fluorescence lifetime of La2O2S: Eu3þ nanoparticles at 466.5 nm. The luminescence decay corresponds to a
single-exponential function as illustrated in the inset. Reproduced with permission from Jiang, G., Wei, X., Chen, Y., et al., 2015. Luminescent
La2O2S: Eu3þ nanoparticles as non-contact optical temperature sensor in physiological temperature range. Materials Letters 143, 98–100.
Available at: https://doi.org/10.1016/j.matlet.2014.12.057. Copyright (2015) by Elsevier.
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Fig. 21 Comparative luminescence spectra of terbium-doped oxide powders prepared by combustion synthesis showing the relevant 4–4 f
transitions. The excitation source was an UV lamp (wavelength: 255 nm). Reproduced with permission from Rakov, N., Maciel, G.S., 2014. Optical
temperature sensing by use of band-shape method in Tb3þ -doped oxide powders. Optical Materials 37, 635–640. Available at: https://doi.org/
10.1016/j.optmat.2014.08.007. Copyright (2014) by Elsevier.

Fig. 22 Change of luminescence spectral intensity with temperature for the Tb3þ -doped oxide powders studied in this work. The host materials
are (a) Lu2SiO5; (b) Y2SiO5; (c)Y2O3 and (d) Al2O3.). Reproduced with permission from Rakov, N., Maciel, G.S., 2014. Optical temperature sensing
by use of band-shape method in Tb3þ -doped oxide powders. Optical Materials 37, 635–640. Available at: https://doi.org/10.1016/j.
optmat.2014.08.007. Copyright (2014) by Elsevier.
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temperature-dependent luminescence of La2O2S: Eu
3þ nanoparticles in Fig. 20(a), the average sensitivity of emission intensity to

temperature is found to be –2.17%1C�1. The temperature effect on the fluorescence lifetime of La2O2S: Eu
3þ is shown in Fig. 20(b).

The life time was observed to decrease rapidly from 5.14 ms at 15 1C to 0.68 ms at 60 1C, with an average sensitivity of –1.93% 1C�1.

Band-shape or band width method
Tb3þ -doped various crystalline oxides (Al2O3, Y2O3, Y2SiO5 and Lu2SiO5)
The band-shape method is a sub-section of the luminescence intensity ratio method, in which the intensity ratio between two crystal
field split-peaks of the same emission line is used to indicate the temperature. In the case of Terbium (III), LIR between two peaks (541
and 549 nm) of the emission line 5D4–7 F5 changes linearly with the temperature and hence can be used for thermal sensing. Herein, an
attempt is made to understand LIR technique based on the band shape method by analyzing the performance of Tb3þ -doped various
crystalline oxide (Al2O3, Y2O3,Y2SiO5 and Lu2SiO5) powders, synthesized by combustion synthesis (Rakov and Maciel, 2014).

The photoluminescence emission spectra of the samples are recorded on excitation at 255 nm and are presented in Fig. 21. The
emission peaks are due to the Tb3þ 4f intra band electronic transitions from excited state 5D4 to lower energy manifolds 7FJ. The
largest emission intensity is observed for the Lu2SiO5 sample, while the lowest intensity is found to be for the Y2O3: Tb sample.

The temperature-dependent photoluminescence spectra of all the samples on excitation at 255 nm are shown in Fig. 22. The
luminescence intensity is observed to decrease with the temperature for all samples.

The band-shape method is employed here to analyze the thermal sensing characteristics of the samples. The transition
5D4–

7F5 exhibit good signal-to-noise ratio and has a noticeable band-shape change with temperature. Therefore, in order to compare
the sensor performance of the host materials, authors chose band-shape method on the 5D4–

7F5 transition, as this is the only
emission band that shows a clear change of the relative intensity for all samples. The positions of the two crystal field splitted peaks of
5D4–

7F5 transition were estimated by de convoluting the emission bands with two-peak Gaussian fitting functions. The change of
band shape of 5D4–

7F5 transition is depicted in Fig. 23. The values were basically the same for all samples, with peaks located at 543

Fig. 23 Normalized luminescence spectra of Al2O3 powder taken at two different temperatures. The bands represent the transitions (a) 5D4–7F6; (b) 5D4–7F5;
(c) 5D4–7F4and (d) 5D4–7F3). Reproduced with permission from Rakov, N., Maciel, G.S., 2014. Optical temperature sensing by use of band-shape method in
Tb3þ -doped oxide powders. Optical Materials 37, 635–640. Available at: https://doi.org/10.1016/j.optmat.2014.08.007. Copyright (2014) by Elsevier.
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and 548 nm, except for Y2O3 which had peaks positioned at 543 and 551 nm. The LIR was estimated by dividing the intensity of the
luminescence signals as defined as LIR ¼ I543/I548 for all samples except Y2O3, where LIR ¼ I543/I551. The values of the LIR were
normalized to their respective room temperature values to facilitate visual comparison between the performances of the samples. The
LIR data is plotted against temperature and is given in Fig. 24. It is found to linearly decrease initially with the increase in temperature
and then showed some type of saturation above 3801C. The data shows that Al2O3 presents the highest LIR change with temperature
and, hence, it is explored that the host that produced the highest temperature sensitivity was aluminum oxide.

Future Directions

Although luminescence-based optical nano-thermometry of rare-earth doped phosphors has been widely used, there are still challenges
which limit practical applications. Among them the most important parameters are emission overlap, apparent rise in temperature,
restriction of Boltzmann distribution etc. Generally, the rare-earth doped materials have narrow band emission, and energy gap of
thermal coupling energy levels for FIR temperature measurement is usually large enough, the abundant emission energy levels of rare-
earth ions may pose a potential problem to the measurement. Secondly, on an increase of excitation power on an individual
nanoparticle there will be an increase in temperature measured by FIR thermometry. But this apparent warming is similar to the
temperature increase in the luminescent thermometer due to actual laser heating, but they are fundamentally different. The rate
equations governing the thermometry suggest that this apparent heating is attributed to the increase in radiative and non-radiative
relaxation of higher energy levels of rare earth ions with increasing excitation power. An ideal solution to eliminate these artifacts is still
lacking. The third one is the Boltzmann equilibrium of the coupled energy levels which is a vital parameter in temperature mea-
surements based on the FIR. However, this assumption is not always naturally realized because, in certain rare earths the multiphonon
relaxation is slower than the radiative relaxation process. In such cases, Boltzmann equilibrium is not reached even at the highest
measured temperature. Boltzmann statistics is applicable to FIR measurements only when the non-radiative relaxation is much faster
than the radiative decay. So we need to use additional relaxation pathways like cross-relaxation. Regarding the reliability of thermo-
metry, the background noise caused by natural light and blackbody radiation at high temperatures can increase the uncertainty of the
luminescent thermometer measurements. There are still some technical and theoretical obstacles to be overcome to reveal the thermal
behavior of physical processes, chemical reactions, and cellular activities at the nanoscale using luminescence thermometry. The specific
design of thermometers is determined by the type of sample to be measured, temperature range requirements, and sensitivity.

Conclusion

Present article has discussed the basic principle, design, and luminescence mechanisms involved in optical nano-thermometry
from the perspectives of luminescence intensity ratio, lifetime, band shape, band width, spectral shift and polarization of rare-earth

Fig. 24 Luminescence intensity ratio as a function of temperature for the two peaks of transition 5D4–
7F5. The solid line is a phenomenological

exponential decay fitting curve. The experimental data is reproduced at the inset of the figure with linear fitting functions. Reproduced with
permission from Rakov, N., Maciel, G.S., 2014. Optical temperature sensing by use of band-shape method in Tb3þ -doped oxide powders. Optical
Materials 37, 635–640. Available at: https://doi.org/10.1016/j.optmat.2014.08.007. Copyright (2014) by Elsevier.
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ion-doped phosphors and recent advances and achievements in optical nano-thermometry. The evaluation parameters governing
the performance of nano-thermometry such as thermal sensitivity, temperature, spatial and temporal resolution, repeatability, and
reproducibility are detailed. Since each rare-earth ion is uniquely characterized by its energy level, the temperature measurement
range and thermal sensitivity of important trivalent rare-earth ions such as terbium, dysprosium, samarium, europium, holmium,
neodymium, and thulium are listed. The optical phenomena involved in thermal sensing strategy by luminescence intensity ratio
of CaWO4:Tb

3þ , NaLa(MoO4)2: Sm
3þ , Tb3þ phosphor, luminescence lifetime techniques of CsPbI3: Tb

3þ , La2O2S: Eu
3þ and

band-shape or band width method of Tb3þ -doped various crystalline oxides (Al2O3, Y2O3, Y2SiO5 and Lu2SiO5) are discussed in
detail.

Presently, all these optical nano-thermometers are laboratory-based instruments used for temperature detection. But for
practicability, several issues need to be addressed, such as, thermal quenching of rare-earth ions at higher temperatures, devel-
opment of new phosphors with better luminescence performances at elevated temperatures etc., enabling the development and
new designs of optical sensors, phosphors with low fluorescence thermal quenching and high thermal sensitivity. Luminescent-
based thermometers can be expanded toward a wide range of practical applications including medical devices, in addition to their
usual temperature sensing operations in unique environments.
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FOREWORD 

Kerala Academy of Sciences (KAS) is a premier apolitical professional 

body of Scientists, Technocrats, Medical Professionals, Academicians 

and Science Managers, established in 1989, with its headquarters in 

Thiruvananthapuram. The major objectives of KAS are science 

popularisation, and the promotion of scientific temper and to provide 

an interdisciplinary platform for exchange of ideas among scientists and technologists.  

The Academy has Honorary Fellows, Fellows and Life members. Honorary Fellowship is by 

conferment on renowned scientists, technologists and medical professionals; Fellowship is by 

nomination of its life members and Life Membership is by application. At present the 

Academy has 13 Honorary Fellows, 68 Fellows and around 650 Life Members.  

The Academy is continuing its pursuits towards science popularisation through conducting 

several programmes including outreach programmes to school students, meetings for the 

general public and also international seminars on specialised topics, commemorative lectures, 

endowment lectures/programmes and observance of major Science and Technology days, 

across the State of Kerala. One of the most attended and appreciated annual events of KAS is 

International Seminar on Phytochemistry and related topics, and the associated Prof. (Dr.) A. 

Hisham Endowment Award, and Endowment Lecture held since 2015, to commemorate the 

contributions of late Prof. Dr. A. Hisham, an eminent academician and phytochemist from 

Kerala. This year’s International Seminar is on ‘Plant Chemistry, Gene Prospecting and 

Clinical Biology’, organized by Kerala Academy of Sciences, Thiruvananthapuram and 

Department of Chemistry, Mar Ivanios College, Thiruvananthapuram, on November 10th and 

11th, 2022, at Mar Ivanios College, Thiruvananthapuram. 

As President of the Academy, I have great pleasure to invite all the members of KAS, 

delegates, invitees and the researchers to the programme, which I am sure, will open up new 

vistas in phytochemistry and related fields. Let us all work together and strive hard for 

promoting and nurturing science in the State through our committed and dedicated work, and 

urge your support to KAS in its continued efforts to promote and popularize science and 

scientific temper through the multifarious activities in the State of Kerala. 

Prof. (Dr.) G. M. Nair 

President, KAS  
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Introduction to the Seminar 

The plant kingdom represents an extraordinary reservoir of molecules, that can be beneficial 

to mankind in several ways, especially as bioactive compounds. Around 50% of modern 

drugs can be trace back to natural products, particularly phytochemicals. The Western Ghats 

of India hosts nearly 7500 plant species, and the medicinal and aromatic plant species, their 

intra-specific variants and wild relatives of important food and spice crops in the forests of 

the Western Ghats produce a large number of potential molecules. However, most of the 

endemic plants of the region are hitherto uninvestigated for their chemical constituents or 

potential utilities. While phytochemistry is emerging as a potential field globally, it is least 

understood among the scientific and academic community in India, particularly in Kerala. 

Globally, there has been a great surge in phytochemistry research, and especially the COVID-

19 pandemic situation has brought herbal remedies and bioactive phytochemicals in to the 

forefront of human health care, highlighting Herbal Technology (HT) as an emerging 

technology for future. In this scenario, Kerala Academy of Science (KAS) is organizing 

International Seminar on Phytochemistry and allied subjects for the last 7 years. Now the 

interest of phytochemists has shifted from structure elucidation, towards boarder zones 

between chemistry and biology as in the case of chemo-genomics, metablolomics etc. Plant 

gene prospecting is getting prominence today, as we look for more yielding crops, with 

respect to bioactive compounds, nutritional compounds and other favourable constituents, 

while undesirable components can conveniently be eliminated. The recent COVID crisis has 

also highlighted the prominence of clinical biology, and the role of phytochemicals is 

significant in the area of clinical biology. Coping with the fast pace of developments, this 

year, the eighth version of the International Seminar is on the topic ‘Plant Chemistry, Gene 

Prospecting and Clinical Biology’.  

The sessions consist of keynote presentations, theme presentation, endowment lecture, 

endowment awardees presentations, and oral presentations by researchers. It is expected that 

the seminar will provide a common platform for effective discussions related to the recent 

progress and future prospects of Phytochemistry and allied subjects. 

With warm regards 

Dr. K. B. Rameshkumar    Dr. Suju Joseph 
General Secretary, KAS    HoD, Dept. of Chemistry, Mar Ivanios College 
Org. Sec., International Seminar-2022  Org. Sec., International Seminar-2022  
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Kerala Academy of Sciences (KAS) 

Thiruvananthapuram 

(www.kas.org.in) 

 

Kerala Academy of Sciences (KAS), a premier professional, apolitical organization of 

scientists, technocrats, medical professionals, academicians and science managers, was 

instituted in 1989, in the campus of the University of Kerala with Prof. Dr. R. N. Pillai, 

University of Kerala as the Founder President and Prof. Dr. K. T. Augusti, University of 

Kerala as the Founder General Secretary. The main objective of KAS is “creating an 

integrated approach towards popularization of science in the state of Kerala”. KAS stands for 

the promotion of a scientific temper and to publicize the achievements of science among 

public through promotion of teaching and research in various branches of science by 

conducting seminars and workshops. 

Aim and Objectives of KAS 

➢ To promote a free scientific temper among the research workers and the public 

➢ To provide a common forum to exchange views on matters related to science 

➢ To propagate the essence of the research institutions 

➢ To facilitate the exposure of important achievements in science elsewhere in the country 

and abroad 

➢ To encourage scientists to take up projects in their and related area 

➢ To be a source for initiating inter-disciplinary research 

➢ To make known the facilities available for research in the Universities and elsewhere in 

the country 

➢ To initiate steps for establishing such facilities in the Universities and Scientific 

institutions as and when required 

➢ To work for establishing new scientific laboratories for the upliftment of the state in 

thrust areas and improvement of the scientific achievements of the country 

➢ To organize seminars, symposia, workshops and other programmes, with the help of 

scientists in and outside India 

➢ To institute fellowships, award lectures etc. to promote scientists 

➢ To issue bulletins, proceeding etc. of the seminars, lectures etc. periodically 
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The Academy derives its memberships from the cream of science professionals, 

technologists, physicians and academicians in the State. At present the Academy has 13 Hon. 

Fellows, 68 Fellows and 600 Life Members. The Academy has conferred Honorary 

Fellowship to Dr. P. K. Iyengar, Dr. K. Kasturirangan, Dr. M. S. Swaminathan, Prof. (Dr.) M. 

S. Valiathan, Dr. Varghese Kurien, Dr. G. Madhavan Nair, Dr. K. Radhakrishnan, Prof. (Dr.) 

M.Vijayan, Prof. (Dr.) V. N. Rajasekharan Pillai Prof. (Dr.) A. Ajayaghosh, Dr. Suresh Das, 

Prof. (Dr.) M. Radhakrishna Pillai and Padmashree M. C. Dathan.  

Administration of the Academy is empowered in the Executive Council (EC) elected by the 

general body meeting. The term of the executive council is for a period of two years. 

The head of the organization is the President and the council members are from different 

fields of science as far as possible.  

The current office bearers of the KAS are; 

President: Prof. Dr. G. M. Nair 

Vice Presidents: Dr. N. S. Pradeep and Dr. M. Shaneeth 

General Secretary: Dr. K. B. Rameshkumar 

Joint Secretary: Prof (Dr.) Annie Abraham 

Treasurer: Dr. K. Vijayakumar 

Executive Council Members: Mr. N. Raveendran Pillai, Dr. K. G. Raghu, Dr. C. 

Anilkumar, Dr. V. Padmaja, Dr. T. S. Swapna, Prof. (Dr.) A. Gangaprasad, Dr. E. S. 

Anilkumar, Dr. P. Sreejith, Dr. L. Divya, Dr. Bibin John, Prof. (Dr.) Oommen V. Oommen, 

Dr. K. G. Ajithkumar, Dr. P. V. Mohanan, Dr. P. Harinarayanan, Dr. E. V. Sonia and Er. 

Binuja Thomas 
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Mar Ivanios College, Thiruvananthapuram 

 

 

 

 

 

 

Mar Ivanios College, established in 1949, is an autonomous educational institution situated in 

Thiruvananthapuram, Kerala. The College is located on a small scenic hilltop with a 

sprawling campus area of hundreds of acres in Bethany Hills, Nalanchira. The College is the 

dream child of the Late Archbishop Servant of God Mar Ivanios of the Syro- Malankara 

Catholic Church. The motto of the College is ‘Veritas Vos Liberabit’ which means ‘Truth 

shall Liberate You’.  The College is a pioneering institution of higher education in Kerala, 

and the first Institution in the University of Kerala to receive accreditation from the National 

Assessment and Accreditation Council (NAAC) in 1999, and has been reaccredited (Fourth 

cycle) with A+ grade by NAAC with 50th rank in NIRF-2022. The College was granted 

autonomous status by the University Grants Commission in 2014. The Chemistry Department 

started in 1957 and offers UG, PG courses and is an approved research centre of the 

University of Kerala. 
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International Seminar on ‘Plant Chemistry, Gene Prospecting and Clinical Biology’ 

Programme 

Day 1  

10.11.2022 (Thursday) 

Registration  : 9.00 am- 9.30 am 

Inaugural Session : 9.30 am to 11.00 am 

Welcome Address : Dr. Suju C. Joseph, HoD, Dept. of Chemistry, Mar Ivanios College 

About the Seminar : Dr. K. B. Rameshkumar, General Secretary, KAS 

Presidential Address  : Prof. Dr. G. M. Nair, President, KAS 

Principal's Address  : Prof. (Dr). Jijimon K. Thomas, Principal, Mar Ivanios College 

Inaugural Address  : Dr. Rekha A. Nair, Director, Regional Cancer Centre (RCC) 

Felicitations   : Dr. Shirley Stewart, Vice Principal, Mar Ivanious College 

  Rev. Fr. Soji Mathew Muruppel, Busar, Mar Ivanious College 

  Dr. K. G. Ajithkumar, Former General Secretary, KAS 

Guests of Honour  : Prof. (Dr.) Kholis Abdurachim Audah, Swiss German University,  

  Indonesia 

  Prof. (Dr.) Jayantha Wijayabandara, Uty of Sri Jayewardenepura, Sri    

  Lanka 

Word of Thanks  : Dr. Sonia Mol Joseph, Dept. of Chemistry, Mar Ivanios College 

Tea break   : 11.00 am to 11.15 am 

Technical Session I; 11.15 am to 12.45 pm 

Chair    : Prof. (Dr.) G. M. Nair, President, KAS 

Keynote Address  : 11.15 am to 12.00 pm 

Speaker   : Dr. Kholis Abdurachim Audah, Swiss German University, Indonesia 

Topic  : Natural Products Library - An essential tool for accelerating drug    

  discovery process 

Theme Presentation  : 12.00 pm to 12.45 pm 

Speaker  : Dr. Vinod Scaria, CSIR- Institute of Genomics and Integrative   

  Biology, New Delhi, India 

Topic    : Genomics for public health- From gene prospecting to impacting  

   patients and communities. 

Lunch Break   : 12.45 pm to 1.30 pm 
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Technical Session II (Parallel Session-Phytochemistry) 1.30 pm to 5.30 pm 

Chair    : Dr. K. V. Radhakrishnan, CSIR - NIIST, Tvpm 

Co - chairs   : Dr. Joseph Mathew, Assoc. Professor (Retd), MIC, Tvpm 

  Dr. Bindu R. Nair, Uty of Kerala, Kariavattom, Tvpm 

Oral Presentations; Phytochemistry  

Technical Session III (Parallel Session-Phytopharmacology) 1.30 pm to 5.30 pm 

Chair    : Dr. K. G. Raghu, CSIR - NIIST, Tvpm 

Co-Chairs   : Dr. Priya S., CSIR - NIIST, Tvpm 

  Dr. Shashidar B. S., CSIR - NIIST, Tvpm 

Oral Presentations; Phytopharmacology 

Day 2  

11.11.2022 (Friday) 

Technical Session IV (Clinical Biology & Pharmacology); 10.00 am to 1.00 pm 

Chair    : Dr. Annie John, Prof. (Retd.), Dept. of Biochem., Uty of Kerala,  

  Tvpm 

Co-Chair   : Dr. Sreejith P., Uty of Kerala, Kariavattom, TVPM 

     Dr. Suju Joseph, Mar Ivanios College, TVPM 

Keynote Lecture  : 10.00 am to 10.45 am 

Speaker  : Prof. (Dr.) K. P. Mohanakumar, IUCBR & SSH, MG University,       

  Kottayam, Kerala 

Topic    : Perspectives in Clinical Biology 

Oral Presentations; Clinical Biology & Pharmacology : 11.00 am to 1.00 pm 

Technical Session V (Parallel Session-Genomics) 11.00 am to 1.00 pm 

Chair    : Prof. Shivakumar Kailasam, ICMR - Emeritus Scientist, Dept. of  

  Biotechnology, Uty of Kerala, Tvpm 

Co-Chair   : Dr. K. G. Ajithkumar, HoD (Retd), MG College, TVPM 

Oral Presentations; Genomics 

Tea break   : 10.45 am to 11.00 am 

Lunch break   : 1.00 pm to 1.30 pm 
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Prof. Dr. A. Hisham Endowment Award Session (1.30 pm to 3.30 pm) 

Welcome   : Mrs. Alpha Hisham, Wife of late Prof. Dr. A. Hisham 

Commemorating Prof. Dr. A. Hisham: Dr. Sumol Varghese, Assoc. Prof. & Head, (Retd.),  

  Department of Chemistry, MIC, TVPM 

Presidential Address  : Prof. Dr. G. M. Nair, President, KAS 

Prof. Dr. A. Hisham Endowment Lecture: 2.15 pm to 3.00 pm 

Speaker   : Prof. (Dr.). Jayantha Wijayabandara, Uty of Sri Jayewardenepura, Sri  

  Lanka 

Topic  : How to explore phytochemical space to discover preventive   

  therapeutics 
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Dr. Kholis Abdurachim Audah 

 Dr. Kholis, an exponent explorer of the Indonesian Biodiversity, 

was awarded his Ph.D. in the field of Biochemistry from Auburn 

University Alabama, USA. He went on to pursue his Postdoctoral 

research (2008-2009) at Yale University, School of Medicine, 

USA, in the area of Infectious Diseases (Microbial Pathogen). He 

began his academic career as Assistant Professor in 2009 at the 

University of Hail, Saudi Arabia, after which he earned teaching 

experience at International Institute for Life Sciences, University of Indonesia, Jakarta and at 

the Swiss German University, Tangerang, Indonesia. At the University of Hail, he served as 

the Head of Biochemistry Department (2009-2011) and the Biochemistry Laboratory (2009-

2012). In 2013, he went on to become the Director of Center for Infectious Diseases Research 

(CIDR) at Surya University, Indonesia. During his brief stint at Indonesia International 

Institute for Life Sciences in 2014, he held several chief positions as the Head of 

Bioinformatics Program, Head of Laboratory and as Acting Vice President of Academic 

Affairs. After joining Swiss German University in 2015, he served as Vice Director of 

Research for 4 years. Dr. Audah‟s research explores Indonesian Biodiversity for Drug 

Discovery through the development of a natural product extract library, focusing on 

antimicrobial agents. Other areas of his research include Protein biochemistry/enzymology, 

structural biology (structure-function relationships), bioinformatics, genomics, proteomics, 

biomolecule interactions (protein-protein interactions, DNA-protein interactions) and 

infectious diseases. He has several impact publications in journals published by Scopus, 

Springer, Nature and American Society of Microbiology. He writes scientific, educational 

and research articles in mass media and has authored two books. Dr. Audah is currently the 

Director of Research and Community Service at the Swiss German University in Tangerang, 

Indonesia. 
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Natural Products Library- An Essential Tool for Accelerating Drug Discovery Process 

Dr. Kholis Abdurachim Audah 

Director of Research and Community Services 

Swiss German University, Indonesia 

E-mail: audahka@gmail.com 

 

Drug discovery process heavily relies on the number of drug candidates obtained from a 

series of experimental research. In order to find a good number of drug candidates, a large 

number of compounds are required. This requirement can be fulfilled by collecting natural 

products in different forms (extracts, fractions or compounds) as many as possible, namely 

natural products library. Natural products have been proven as potential sources of drugs. The 

majority of drugs (>53%) approved by regulatory agency in different countries are generated 

from natural products or their derivatives. The percentage is even much higher for anticancer 

drug which reached up to 75%. By implementing the probability principle, the larger number 

of natural products available, the more probability of drug candidates can be selected. By 

means of combinatorial chemistry for high-throughput screening against different targets, a 

ratio 1:1000 drug candidate to natural products is still favourable compared to synthetic ones. 

By virtue of biodiversity, both on the land and in the water, development of natural products 

library is very much possible and necessary for accelerating drug discovery process. 
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Dr. K. P. Mohanakumar 

Dr. K.P. Mohanakumar did his Postgraduate studies in Experimental 

Biology and PhD in Experimental Biology (Neuropharmacology) at 

Saurashtra University. He was Chief Scientist and also HoD, Cell 

Biology and Physiology Division, CSIR-Indian Institute of Chemical 

Biology, Kolkata, India. He has also served as a Professor of 

Biological Sciences at IISER, Thiruvananthapuram. He established 

an advanced clinical and experimental research laboratory on neurodegenerative diseases at 

CSIRIICB, emphasising on pathogenesis, disease progression and treatment of Parkinson's 

disease. He has immensely contributed to the understanding of Parkinson’s disease 

pathogenesis, Huntington's disease biology and mitochondrial biology of Autism and 

Attention Deficit Hyperactivity Disorders. A fellow of the National Academy of Sciences, 

India; West Bengal Academy of Science & Technology and Indian Academy of 

Neurosciences, he received National Bioscientist Award from DBT, Govt. of India and 

ICMR, Govt. of India Young Scientist Prize, and several Society instituted awards and prizes. 

He was an elected Council Member of the International Society for Neurochemistry and 

holds positions in this Society where funds are awarded competitively to neurochemists 

around the world. He served as President of the Society of Neurochemistry, India, and Vice 

President of Indian Academy of Neurosciences. He has served as Professor of TWAS-

UNESCO and IISER, Thiruvananthapuram. He currently serves as editorial member of J 

Neurochem, Neurochem Int, Neurochem Res, Neurosci Med, Anat Cell Biol, etc. Dr. K.P. 

Mohanakumar is currently the Director of Inter University Center for Biomedical Research 

and Super Speciality Hospital, Kottayam. 
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Perspectives in Clinical Biology 

K. P. Mohanakumar  

Inter University Centre for Biomedical Research & Super Speciality Hospital               

(IUCBR & SSH), Mahatma Gandhi University Campus at Thalappady     

Rubber Board P.O., Kottayam, Kerala- 686009, India 

E-mail: kpmohanakumar@yahoo.com; iucbr@mgu.ac.in 

 

Clinical biology is an exciting amalgamation of basic biology with medical specialty derived 

from clinical pathology or clinical lab-biology along with preclinical research including 

assisted reproductive technologies and transgenic cell/animal production. In simple terms, 

clinical biologists are experts in biology and medicine. They have the ability to communicate 

between clinicians, healthcare personnel, patients, general public and modern biologists. As 

for example, an initiating clinical biologist should have excellent knowledgebase on modern 

branches of biology, such as genetics, cell biology, biochemistry, molecular biology, 

biometrics, physiology, and should be able to connect this knowhow with clinical needs of 

the time.  

State of the art: Presently, laboratory infrastructure, at least in many major scientific 

institutions and established Universities in the country, is really excellent. Minimizing 

disparity between the elite academic institutions or universities, and R & D (research and 

development) in small institutions and colleges is an ideal scenario for the less privileged 

students, who require excellent mentors to excite their scientific aptitude and to help them 

achieve scientific excellence. In order to provide exciting collaborations and networking, 

easy accessibility to existing modern infrastructure-facilities, and superior guidance, creation 

of functional state-of-the-art facilities in different parts of the country are imminent to 

minimize disparity between these haves and have-nots.  

Establishment of Inter University Centers by Govt of Kerala: IUCBR & SSH 

established seven years ago in Mahatma Gandhi University Campus is one of the latest 

examples to realize the above motto. Doctoral research mentoring, postgraduate-laboratory 

training, diagnostics and clinical biochemistry, cell assays and genetic screening in a 

collaborative research mode is the streamline activities in the institute. Unlike general higher 

level postgraduate teaching and research in Indian Universities, inter university centers 
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(IUCs) are created for enormous diversity, not only in the research areas pursued, but also in 

the pattern and contents of the various teaching-training programs. Clinical biology needs to 

follow meticulous procedures and well-defined, targeted goals, and local-need-based 

priorities in teaching, training and research output. These abilities are to be made available 

timely to the needs of the sick and public health administration! The present talk will define a 

number of steps followed in IUCBR & SSH for public healthcare, creation of facilities, 

personnel training, advanced research and translational outcome.  

Clinical biology – IUCBR & SSH perspectives: In order to realize the emerging disease 

burdens in the locality, IUCBR & SSH started door-to-door surveys on health-concerns of the 

members of the house-holds in several Panchayaths of Kottayam Districts. This has been 

achieved by carefully designed questionnaires for identification of developmental behavioral 

disabilities and geriatric neurodegenerative diseases in the regions surveyed. This was 

followed by several medical camps    

White-Space Analysis: The state of the art for a project is finalized extremely carefully, 

but within a scholar’s reach of expertise and facilities at hand. What happens now is a 

disregard for research problems that are relevant to our country’s need. At a time when a 

profession in scientific research is not highly appreciated in the Indian society, we need to 

change the attitudes of following problems and directions conceived abroad, and strongly 

support very basic, and basic-applied research questions meaningful to the home land. To 

achieve these goals, essentially, we search literature for existing state-of-the-art 

knowledgebase, including patents and products available. In short, a white-space that exhibits 

lacuna in the literature shall be constructed and focused for research and developmental 

activities. This exercise is repeated for every level of research progress, and due 

consideration is given on selecting questions which have appropriate relevance to our society, 

and the Indian mass; and ultimately the local industry could identify and relate. Those salient 

features followed successfully, will be meaningfully explained in the talk. 

Developmental behavioral disability-rating & EEG-eye-tracking: Volunteers recruited 

following epidemiological survey and medical camps are requested for informed written 

consent (healthy volunteers, patient subjects – parents or guardian). All the procedures are 

performed by qualified, experienced clinical biologists. The participants are subjected to (i) 

psychometric assessments such as autism diagnostic observation schedule, childhood autism 

rating scale, autism spectrum quotient, Conner’s rating scale, and adult ADHD self-report 

scale depending upon their age and clinical conditions; (ii) simultaneous eye tracking and 



KAS & MIC, Thiruvananthapuram 
International Seminar on ‘Plant Chemistry, Gene Prospecting and Clinical Biology’ 

 
 

6 
 

EEG recording during cognitive tasks for assessing social behavior and emotional responses; 

(iii) hematological analysis such as routine blood analyses, blood grouping, and serum 

vitamin D, and (iv) genetic analyses such as karyotyping, SMP, DNA, RNA, tissue-specific 

biochemical parameters, gene sequencing and cybrids generation. These helped to create (a) a 

novel patient-specific cellular model for ADHD, and (b) confirm a higher incidence of these 

disabilities in some of the panchayaths of Kottayam district, (c) integrated technologies-

driven diagnostics platforms for early identification of developmental neurological disorders 

in children and (d) possibly, personalized therapeutics for ASD by specific SSRI selection 

employing in-silico and in-vitro generated SERT structural variants relevant to ASD, details 

of these will be provided. 

Communicable diseases control & prevention: As expected in any clinical biology-

centric institute, IUCBR & SSH was ready for high-end molecular diagnosis and reporting on 

patient samples as soon as COVID-19 was detected in Kerala in Feb 2020. By virtue of 

facilities and equipment availability, ICMR approved IUCBR as a diagnostic center by 23rd 

Feb 2020, and we started analyzing patient samples by 27th Feb 2020. IUCBR & SSH in 

consultation with District Collector and Principal Secretary, Dept of Health & Family 

Welfare finalized the ‘sample flow chart’ to be followed by all the Govt. virus research and 

diagnostic labs in Kerala, by mid-2020. Timely stepping in by IUCBR in the area of R&D, 

and diagnostics of COVID-19 helped the Medical College Hospitals and General Hospitals in 

Palakkad, Idukki and Kottayam. We are continuing the program even today for Kottayam 

District. Details will be presented along with a sample-flow video during the deliberations. 

Macromolecular therapeutics and drug delivery systems: Multifunctional drug delivery 

to brain via blood brain barrier is another unmet need of phytopharmacology. Our groups are 

striving to synthesize and characterize nanoformulated-multicomponent herbal extracts for 

neurodegenerative diseases.  

The bad, good and non-consequent herbal molecules for the treatment of human 

diseases: There is indisputable acceptance for Indian traditional medicine and procedures 

from the general population, for cure or treatment. Presence of undesirable molecules that are 

contraindicated for the general health in such medication is a major worry for the clinicians 

and regulatory bodies. We have deciphered the bad and the good molecules of traditionally 

used herbs for Parkinson’s disease, and would deliberate on the mechanisms of action of two 

molecules found in the traditional medicine, and their influence on PD. We have adapted 

strategies to segregate molecules from the herb, and then carefully removed L-DOPA 
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contained therein, and tested each of these sub-fractions for anti-PD activity in animal and 

cellular models of PD, and transgenic mitochondrial cybrids. We report here two classes of 

molecules contained in the herb, one of which possessed severe pro-parkinsonian (phenolic 

amine derivatives) and the other having excellent anti-parkinsonian potential (substituted 

tetrahydroisoquinoline derivatives). Anti-PD effects were comparable or better than the 

effects of the PD drugs, selegiline or L-DOPA. The mechanism of action of the molecule has 

been found to be novel. There is surely hope for identifying, synthesizing and optimizing the 

activity of anti-parkinsonian molecules present in traditional Ayurvedic herbs. Salient features 

will be discussed. 

In short, Clinical Biology Professionals are truly a health professional and are highly 

sought after by the healthcare industry, including medical research institutions and hospitals 

with patient care. It is reported that in US alone, requirements of clinical biologists are 

projected to grow over 10 percent over the next decade. These above-said reflect the author’s 

perspective, but not comprehensive or representative of any written policy by any 

organization or body. 
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Dr. Vinod Scaria 

Dr. Vinod Scaria did his undergraduate medical education at Calicut 

Medical College, University of Calicut and PhD in Computational 

Biology from University of Pune. He specialises in genome-scale data 

for Precision Medicine with reference to Pharmacogenetics. His 

research has also led to knowhow which has been successfully 

licensed to a number of commercial diagnostic entities and available 

to clinicians across India. One of his notable contribution is the identification of human 

micro-RNA which can target HIV Virus. He is known for sequencing the first Indian 

Genome and also played a crucial role in sequencing the first Sri Lankan Genome and the 

analysis of the first Malaysian Genome. He has over 150 publications in International 

Journals. He is a member of the HUGO Pan-Asian Population Genomics Initiative (HUGO-

PAPGI) taskforce. He is also in the editorial board of PLoS ONE, PeerJ, Journal of 

Translational Medicine, Journal of Orthopaedics (Elsevier) and International Journal of 

Rheumatic Diseases (Wiley). He is the recipient of the CSIR Young Scientist Award for 

Biological Sciences in 2012 and a Kavli Frontiers of Science Fellow of the US National 

Academy of Sciences (2015). He is also the co-founder of the Genomics for Understanding 

Rare Disease: India Alliance Network (GUaRDIAN), which is one of the largest networks of 

clinicians and researchers in India working on rare genetic diseases. He has adopted novel 

and creative strategies, such as the use of social media, and the participation of a large 

number of undergraduate students in collaborative projects to accelerate genome annotation 

and co-creation resources for genome annotation. Dr Vinod Scaria is currently the Principal 

Scientist at CSIR Institute of Genomics & Integrative Biology (CSIR-IGIB). 

He will be elaborating on the topic ‘Genomics for public health- From gene prospecting to 

impacting patients and communities’, in the seminar. 
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Prof. Dr. Abdul Khader Hisham – An Eminent Academician and Phytochemist 

K. B. Rameshkumar 
Phytochemistry and Phytopharmacology Division 

KSCSTE-Jawaharlal Nehru Tropical Botanic Garden and Research Institute, Palode, 
Thiruvananthapuram- 695 562, Kerala, India 

E mail: kbrtbgri@gmail.com 

 

Late Prof. Dr. Abdulkhader Hisham (1957-2014) was an eminent academician and an 

internationally reputed phytochemist. Dr. Hisham started his career in 1982 as a Lecturer in 

the Department of Chemistry, Government Victoria College, Palakkad, Kerala. Prior to this 

academic appointment he had been an active researcher at the Department of Chemistry, 

University of Calicut working in the area of phytochemistry. Later, he proceeded to 

University of Antwerp, Belgium to work with Prof. Dr. A. J. Vlietinck and Prof. Dr. R. 

Dommisse and obtained his doctoral degree in 1990 based on his dissertation entitled 

“Phytochemical Investigations on Uvaria narum and Elephantopus scaber. Subsequently he 

continued his academic appointment in Kerala and later at Sultan Quaboos University, 

Muscat, Oman. During his very productive career as a phytochemist, he had identified and 

characterized several new molecules from plants, and published more than 60 research papers 

in high impact journals and could train several scientists/academicians in Kerala and abroad 

in plant chemistry. His ardent efforts and international collaborations, coupled with his vast 

expertise in the area of structural elucidation using multidimensional NMR spectroscopy, 

catalyzed a paradigm shift in the conventional phytochemical research prevailed in Kerala. 

His major contribution was in the phytochemistry of Annonaceae plants, particularly in the 

chemistry of acetogenins.  

His major contribution was in the phytochemistry of Annonaceae plants such as 

Goniothalamus cardiopetalus, Uvaria narum, Uvaria hookeri, Annona glabra, Annona 

reticulata and Annona muricata. Annonaceae plants were characterized by peculiar class of 

compounds such as acetogenins and styryllactones. He had also worked extensively on 

Meliaceae species such as Dysoxylum malabaricum and Dysoxylum beddomei, Celastraceae 
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species such as Salacia beddomei, Salacia fruticosa and on Elephantopus scaber belonging 

to the family Asteraceae. He had also worked on the oil chemistry of plants growing in Oman 

such as Teucrium mascatenses, Boswellia sacra and Verbascum cedreti. 

Dr. Hisham has to his credit publications numbering around sixty in high impact 

journals such as Phytochemistry, Tetrahedron, Tetrahedron Letters, Journal of Chemical 

Society, Dalton Transactions, Journal of Ethnopharmacology, Planta Medica, Natural Product 

Communications, Natural Product Research, Magnetic Resonance in Chemistry and 

Fitoterapia. Besides, he was resource person for many scientific seminars and symposia and 

had many presentations in international conferences. His involvement in these fields, and the 

pivotal role played by him in the field of Phytochemistry enabled him to establish research 

collaborations with foreign institutes like Tokyo Institute of Technology, where he associated 

with Prof. Dr. Yoshinory Fujimotto for more than a decade. He was also a visiting faculty at 

the Tokyo Institute of Technology for several years. He continued his research associations 

with the University of Antwerp, Belgium and produced many research papers in 

collaboration with them. Moreover, several M.Sc dissertations were also guided by him in 

Sultan Qaboos University, Muscat. Furthermore to his tremendous contributions in the field 

of phytochemistry, he was also a renowned academician who ignited the young minds 

through his organic chemistry lectures at colleges. 

His contributions were not limited to identification of novel molecules, but had 

extended to multi- disciplinary scientific research, where he could offer his expertise to 

researchers from other fields as well.  

Being the grandson of the renowned journalist and Muslim social reformer of pre-

independent India, ‘Vakkom Abdul Khader Moulavi’, and son of the writer, journalist 

Vakkom Abdul Khader, Dr. Hisham Abdulkhader continued the tradition as a prolific writer 

as well, who intervened not only in scientific issues but also in socially relevant issues. He 

had been a contributor to popular magazines and newspapers. 

To commemorate the contributions of late Prof. Dr. Hisham Abdulkhader in the field 

of science, particularly in plant chemistry, an endowment award has been instituted under the 

aegis of Kerala Academy of Sciences (KAS) by the support of family members, disciples and 

friends of late Prof. Dr. A. Hisham, along with the phytochemistry fraternity of Kerala.  
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Professor Jayantha Wijayabandara 

 Prof. Jayantha graduated from the Faculty of Applied Sciences, 

University of Sri Jayewardenepura, Sri Lanka in 1986 with a B.Sc 

(special) Degree in Chemistry. He received his Ph.D in Medicinal 

Chemistry from University of Sri Jayewardenepura in 1994 under 

the collaborative research program between Faculty of Applied 

Sciences, USJ and Faculty of Pharmacy, State University of 

Utrecht, The Netherlands. He worked as the Founder Manager of 

Drug Quality Assurance and Research Laboratory of State Pharmaceuticals Corporation of 

Sri Lanka (1997-2000), before joining the Department of Pharmaclogy, Faculty of Medicine, 

University of Colombo in 2000. He then joined the Faculty of Medical Sciences, University 

of Sri Jayewardenepura as the Coordinator of Bachelor of Pharmacy Degree Program in 

2011. He has contributed significantly in promoting pharmacy education and research in the 

country. He has also been a Visiting Research Scientist to the International Center for 

Chemical and Biological Sciences, University of Karachi, Pakistan (since 2006) and to 

Hunan University of Chinese Medicine, China (since 2019). Besides teaching at University of 

Sri Jayewardenepura, Prof. Wijayabandara served as the Director of Bandaranaike Memorial 

Ayurvedic Research Institute, Sri Lanka (2017 – 2018) and the Director of the National 

Project on Conservation of Traditional Medical Knowledge (2017-2018). He was a member 

of Board of Management of Institute of Indigenous Medicine, University of Colombo and the 

Chairman of Ayurveda Pharmacopoeia Revision Committee, Sri Lanka. He has also been 

appointed as a member of the Formula Committee of Department of Ayurveda, Sri Lanka. 

Prof. Wijayabandara is a Fellow of Asian Society of Pharmacognosy and also a member of 

the Editorial Board of Asian Journal of Pharmacognosy. He is a member of several 

organizations including International Society of Ethnopharmacology and GP-TCM Research 

Association. He has been involved for a long time in drug discovery and development 

research based on traditional medicines, ethnobotanical field research and standardization and 

quality control of traditional medicines. Prof. Wijayabandara has published over 30 research 

articles in national and international journals and 3 patents. Currently, he is a Professor in the 

Department of Pharmacy and Pharmaceutical Sciences and also the Founder Head, 

Department of Pharmacy and Pharmaceutical Sciences, Faculty of Allied Health Sciences, 

University of Sri Jeyewardenepura, Sri Lanka.  
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How to explore phytochemical space to discover preventive therapeutics? 

Jayantha Wijayabandara 

Professor and Head, Department of Pharmacy and Pharmaceutical Sciences, Faculty of 

Health Sciences, University of Sri Jayewardenepura, Nugegoda, Sri Lanka 

E-mail: jayanthawijayabandara@yahoo.com 

The number of people affected by life-threatening diseases is rising despite the tremendous 

advances in medical technology. Whilst   COVID-19 became the spotlight, annual COVID-

19 deaths from 2019 to 2021 were only 5.2 million, compared to the 24.3 million per year 

annual NCD deaths. Currently, there are 5 heart-related deaths and 14 NCD deaths for every 

COVID-19 death worldwide. Hence, it is evident that we need to re-strategize our wellness 

maintenance.The current paradigm of drug development focuses primarily on designing 

molecules against a single drug target in order to cure a disease with a complex network of 

root causes. This "magic bullet" approach fails to provide effective means for preventing 

NCDs for a plethora of reasons. 

Comparatively, Indigenous medicine, takes a holistic approach through 

combining multiple active phytochemicals in a single formulation that interacts 

synergistically with a variety of pharmacological targets in an early stage of a complex 

disease pathway. This is a more insightful approach to managing NCDs. Phytochemicals on 

the other hand possess innate biocompatibility, unparalleled structural and functional 

diversity creating a promising opportunity space in the quest of preventive therapeutics. 

Sri Lanka, a rich source of biodiversity and traditional knowledge in the healthcare 

domain, offers numerous opportunities to bypass the costly and time-consuming blockbuster-

drug development procedure in a resourceful and cost-effective manner by employing the 

aforesaid strategy. However, innovators face significant obstacles in this process, including 

identifying and preserving traditional knowledge, validating traditional wisdom underpinned 

by scientific principles, standardizing, and optimizing formulations, scaling-up for 

commercial operations, developing a total quality management system (TQM), and 

addressing clinical trial issues associated with demonstrating the safety and efficiency of 

multi- component plant extracts. 

This session will provide an overview of the opportunities Sri Lanka offers for the 

development of phytopharmaceuticals inspired by ethnomedicine, as well as the challenges 

on which scientific efforts should be focused. 
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Dr. Tripti Mishra 

 Dr. Tripti Mishra has completed her graduation in Botany & 

Chemistry from Mumtaz Degree College of Lucknow University and PG 

in Pharmaceutical Chemistry from University of Lucknow, Uttar 

Pradesh. She further joined at CSIR-National Botanical Research 

Institute, Lucknow as a research scholar  and registered for Ph.D. from 

Kumaun University Nainital Uttarakhand. She has completed her Ph.D. 

on the topic entitled “Isolation and Identification of Bioactive Compounds from Indian 

Medicinal Plants and their Biological Activity” under the supervision of Dr. Mahesh Pal and 

Dr. Pushpa Joshi. Her major area of work is Phytochemistry. After completion of her Ph. D. 

she joined at Spices Board India Kochi as a Junior Chemist in 2017. Further, in 2021 she has 

joined as a scientist at CSIR-NIIST. 

During her research carier she has published 14 research publication in SCI journals. She has 

published 3 book chapters and presented her work as oral/poster presentation in reputed 

National and International conferences. In one of the International conference on Medicnal 

Plants and Natural Products (ICMPNP-2017) she has visited London, UK with the financial 

aid received from Government funding agencies like, CSIR and DBT INSACICS for 

presenting her research work and there she has been awarded with the best paper presentation 

award by World Academy of Science, Engineering and Technology (WASET). Dr. Tripti 

Mishra is currently working as a Scientist at Agro Processing and Technology Division of 

CSIR-National Institute for Interdisciplinary Science and Technology (NIIST), 

Thiruvananthapuram. 
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Phytochemical investigation of selected medicinal plants for their bioactive molecules 

Tripti Mishraad, Mahesh Padb, Pushpa Joshic 
a Agro Processing Technology Division CSIR-National Institute for Interdisciplinary Science 

and Technology Thiruvananthapuram,695019, India 
dAcademy of Scientific and Innovative Research (AcSIR), Ghaziabad- 201002, India 

bPhytochemistry Division, CSIR-National Botanical Research Institute, Lucknow 226001 
cDepartment of Chemistry, D.S.B. Campus Kumaun University, Nainital-263002, India 

E-mail: triptimishra@niist.res.in 

Abstract 

The primary objectives of the study were the isolation and purification of compounds from 

selected Indian medicinal plants. Six triterpenes i.e. betulin, betulinic acid, lupeol, oleanolic 

acid, β-amyrin, and ursolic acid, have been isolated from ethyl acetate extract of Betula utilis 

bark. Ursolic acid showed toxicity against tumourigenic breast cancer cells (MCF-7) over 

non-tumorigenic cells MCF-10A compared to standard drug doxorubicin. Betula utilis bark 

has significant components such as geranic acid, β-linalool, β-sesquiphellendrene, 1,8-cineol 

in the bark essential oil and was found effective against Gram-positive and Gram-negative 

bacteria. Betula utilis bark collected from 26 different accessions were also analyzed for their 

constituents via UPLCMSMS, and sample from Kashmir shows highest triterpenoid content.  

Essential oil from Hedychium spicatum rhizome, collected from four different locations of in 

Uttarakhand was extracted and evaluated for cytotoxic potential, respectively. The essential 

oil extracted from the rhizome collected from Almora, Binrarwls (Uttarakhand) India, 

exhibits variation in quality, and quantity and have significant cell growth inhibition for 

which a major amount of monoterpene alcohol along with sesquiterpenes may be responsible. 

Two compounds, hedychenone, a diterpene, and chrysin, a flavone, have been isolated from 

ethyl acetate extract of Hedychium spicatum rhizome and evaluated for cytotoxic potential at 

10 µM against four colon cancer cell lines. Two cytotoxic compounds from the lichen 

Roccella montagnei were identified for the first time. Isolated and identified a termiticidal 

compound from Punica granatum fruit rind fractions and tested against Microcerotermes 

beesoni for antitermitic compound. Antitermite activities of Artemisia volatile oil of different 

species has been evaluated and found a very good source of termiticial potential. 
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Ms. Biji Mohanan 

Ms. Biji Mohanan, a native of Thiruvananthapuram, Kerala, obtained her 

B.Sc. degree in Chemistry from S. N. College, Kollam, Kerala University 

in 2011 and her Master’s degree in Applied Chemistry from Sree Narayana 

College for Women in 2014. She qualified CSIR-JRF in 2016. She is 

currently a Ph.D. candidate from AcSIR under the supervision of Dr. K. V. 

Radhakrishnan. Her research work focuses on the isolation and biological evaluation of 

phytochemical constituents from natural products and synthetic modifications of abundant 

natural products.  
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Design and Development of Pharmacological Scaffolds via 
Chemoprofiling of Medicinal Plants and Synthetic Transformations of Natural 

Products 
  

Biji M., K. V. Radhakrishnan 
 

Organic Chemistry Section, CSIR-National Institute for Interdisciplinary Science and 
Technology, Thiruvananthapuram 695019, Kerala, India 

E-mail: bijimohanan91@gmail.com 
 

Abstract 

From the prehistoric time onwards, natural products have been considered as the backbone of 

the traditional system of healing throughout the world. This can also lead to the possibility of 

finding new sources of drugs for future applications. Therefore, developing a library of 

molecules with scaffolds inspired by natural products could provide biologically active novel 

molecules. In this context, we have carried out the phytochemical investigation of some 

selected medicinally important plants viz. Aphanamixis polystachya, Quassia indica, Vatica 

chinensis and Pterospermum rubiginosum and also synthetic modification of abundant 

natural products. 

     Aphanamixis polystachya (Wall.) Parker or Amoora rohituka belonging to Meliaceae 

family has been considered as an important medicinal plant in Ayurveda. The bark is used as 

a strong a stringent and also useful for treating ulcers, beneficial in abdominal problems and 

in tumors. From the different extracts of stem bark of A. polystachya nine molecules were 

isolated, which contain tirucallane type triterpenoids and limonoid. Among them five 

molecules are reported for the first time from this plant species. 
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Also, the isolated molecules were screened for their preliminary cytotoxicity study in HeLa 

cell lines. Among the isolated molecules limonoid Prieurianin showed excellent activity with 

an IC50 value of µg/mL . From the ethanolic extract of Quassia indica, we could isolate ten 

quassinoids-type molecules including four novel quassinoids. The isolated molecules were 

tested for their cytotoxicity study against various cell lines viz. SAS oral cancer cell lines, 

MDAMB-231 breast cancer cell lines and HCT-15 colon cancer cell lines. The structures of 

the isolated compounds were determined using different spectroscopic methods i.e. Mass 

spectrometry (MS) and Nuclear magnetic resonance (NMR) spectroscopy. For NMR, both 

one-dimensional proton (1H) and carbon (13C) and two-dimensional experiments such as 

COSY, HMBC, HSQC, NOESY and TOCSY were employed. We also carried out the 

isolation, characterization and pharmacological evaluation of phytoconstituents from 

critically endangered species Vatica chinensis and an unexplored species Pterospermum 

rubiginosum. Even though some extract level antidiabetic studies have been reported, there 

has been no detailed report on phytochemical and other biological investigation of 

Pterospermum rubiginosum. From the seeds of V. chinesis we have isolated eight molecules 

of which isoampelopsin F is reported for the first time from this plant species. From 

P.rubiginosum we have isolated phenolic compounds, triterpenoids and flavonoids and a 

novel phenolic dimer molecule. Isolated molecules were tested for their cytotoxicity study. 

From the tested molecules, vatica phenol A showed significant activity in SAS oral cancer 

cell lines and HCT 15 colon cancer lines. 

  

Next, we have isolated the marker compound zerumbone from the rhizomes of Zingiber 

zerumbet. Then, carried out diversity-oriented synthesis of zerumbone to diverse range of 

transannular cyclized products in the presence of a catalytic amount of Lewis acid in presence 

of sunlight. The geometrical isomers produced by photo irradiation underwent transannular 

cyclisation resulted in an unprecedented eudesmane core and oxo-bridged hydroxy-olefin 

skeletons. 
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Chemical profiling of volatile compounds of two Citrus species and 
screening of its efficacy as antimicrobial agent 

A. R. Amala Dev and Sonia Mol Joseph 

PG & Research Department of Chemistry, Mar Ivanios College  

Thiruvananthapuram 

Email: soniamol.joseph@mic.ac.in 

Abstract 

Citrus is a genus belonging to the Rutaceae family and includes important crops like orange 
lemons, pummelos, grapefruits, limes, etc. Citrus species has been used as additives in 
pharmaceutical, cosmetic and food industries. Due to their pleasant refreshing 
aroma, Citrus essential oils are also used in air-fresheners, household cleaning products 
perfumes, cosmetics, and medicines. This study investigates the chemical profile and 
antimicrobial activity of volatile phytoconstituents of leaf and fruit essential oils from two 
Citrus species - Citrus medica and Citrus pennivesiculata. Leaf and fruit essential oils of C. 
medica and C. pennivesiculata from Kerala were analyzed by GC/MS technique. In C. 
medica fruit oil, 50 compounds were identified whereas in C. pennivesiculata fruit oil, 45 
compounds were identified comprising of total 99% of oil composition. In C. medica leaf oil, 
46 compounds were identified whereas in C. pennivesiculata leaf oil, 44 compounds were 
identified comprising of 99% of the oil composition. Comparison of both fruit and leaf 
essential oils indicates the presence of monoterpenoids as predominant constituent. The major 
compounds of the C. medica leaf essential oil were limonene (20%), geranyl formate (20%) 
geranial (17%) and linalool acetate (10%) whereas in C. pennivesiculata leaves, major 
compounds identified were limonene (19%), linalool (18%), neryl formate (16%), geraniol 
(14%) and geranial (8%). In C. medica peel, major constituents identified were limonene 
(47%), p-mentha-3,8-diene (13%), α-terpineol (5%), β-pinene (4%) while in C. 
pennivesiculata peel oil the main components were limonene (61%), geranial (10%), neryl 
formate (11%), neral (9%) and α-terpineol (4%). The antimicrobial activities were 
determined by agar well diffusion method. All essential oils, about 50 microlitre per well is 
used for the assay. Among the tested gram-positive bacteria, highest inhibitory zone was 
observed against Streptococcus aureus for C. medica leaf oil at 30 mm and C. medica peel oil 
25 mm.   Among the tested gram-negative bacteria, highest inhibitory zone was observed 
against Escherichia coli for C. pennivesiculata leaf oil at 14 mm. The inhibition zone for 
Penicillin (100 μg/well), which was used as positive controls for bacterial strain, ranged from 

15 to 25 mm. In the case of fungal strain Candida albicans, highest inhibition zone was 
observed in C. medica leaf oil at 34 mm against the inhibition zone for clotrimazole 
(30 μg/well), is 15 to 23 mm. Findings of this analysis demonstrates these essential oils ought 

to be investigated to develop as natural antimicrobials of plant origin.  
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HPTLC densitometric quantification of polyisoprenylated benzophenones 
in five major Garcinia species of the Western Ghats 

G. S. Aparna1, M. Priya Rani2, P.R. Geetha Lekshmi1and K. B. Rameshkumar2 
1Department of Post-Harvest Technology, College of Agriculture, Vellayani 

Thiruvananthapuram 
2Phytochemistry &Phytopharmacology Division, KSCSTE-Jawaharlal Nehru Tropical 

Botanic Garden and Research Institute, Thiruvananthapuram 

Email: kbrtbgri@gmail.com 

 

Abstract 

The genus Garcinia is distributed in the tropics of Asia, with approximately 250 species and 

10 Garcinia species are reported from the Western Ghats. Garcinia species are widely used 

in traditional medicinal applications and has established pharmacological activities as well. 

The genus is considered as rich source of bioactive compounds such as benzophenones, 

biflavonoids and xanthones. Among these, polyisoprenylated benzophenone derivatives such 

as garcinol and its isomer isogarcinol are considered as the major active compounds. In the 

present work, the natural polyisoprenylated benzophenones such as garcinol and isogarcinol 

were isolated by column chromatography followed by crystallization from the hexane extract 

of G.indica fruits. Also another benzophenone xanthochymol was isolated by column 

chromatography from the hexane extract of G.xanthochymus fruits. The structures of the 

compounds were identified by spectroscopic methods like UV-Vis, 1H NMR and 13C NMR. 

HPTLC densitometry method was used to compare and quantify the benzophenones in five 

major Garcinia species; G.indica, G. gummi-gutta, G. mangostana, G. xanthochymus and G. 

pushpangadaniana. Results showed that garcinol was the major benzophenone followed by 

isogarcinol and xanthochymol in all the species except G.mangostana.  
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Profiling of phenolic acids, flavonoids, organic acids, and sugars of coconut 

haustorium 

A.K. Archana and P. R. Geetha Lekshmi 

Department of Post-Harvest Technology, College of Agriculture, Vellayani 

Thiruvananthapuram 

Email: archanaak1994@gmail.com 

Abstract 

Coconut (Cocos nucifera), an important tropical oil seed crop, popularly known as 

“Kalpavriksha” is a versatile cash crop of the southern India.  Coconut sprouting is a major 

problem faced by farmers due to long-term storage and sprouted coconuts may fail to grow as 

a seedling. On germination, the basal part of the embryo embedded in solid endosperm near 

the germinating pore of coconut, enlarges to form a cotyledonary structure called haustorium 

or coconut apple. It is a rich source of polyphenols, flavonoids, organic acids, and sugars. 

Identification and quantification of phytochemical compounds may improve the utilization of 

coconut haustorium and hence its profiling is done. The coconut haustorium at optimum 

maturity was profiled for its phenolic acids, flavonoids, acids, and sugars using LCMS/MS in 

triplicates to assess its nutritional quality. The phenolic acid profiling showed that the 

coconut haustorium had ferulic acid at the highest concentration (2035.577+0.906µg/g) 

followed by p-coumaric acid (736.227+0.583µg/g), o-coumaric acid (356.704+3.19µg/g) 

gentisic acid (87.874+0.416 µg/g), and protocatechuic acid (56.573+0.315 µg/g). The 

flavonoids present were naringenin as the major (9.237+0.064 µg/g) followed by catechin 

(7.753+0.030 µg/g), apigenin (3.308+0.077 µg/g), luteolin (1.621+0.052 µg/g), quercetin 

(1.217+0.066 µg/g) and epicatechin (1.182+0.079 µg/g). Organic acid profiling revealed that 

haustorium contains 143.342+0.565 mg/g malic acid, 25.562+0.483 mg/g citric acid and 

15.164+0.074 mg/g shikimic acid as the major organic acids. The analysis revealed major 

sugars in coconut apple as fructose (314.831+2.249 mg/g), glucose (91.452+0.078 mg/g), 

mannose (37.296+0.336 mg/g), sucrose (24.363+0.218 mg/g), sorbitol (22.768+0.203 mg/g), 

and inositol (10.633+0.259 mg/g). Results clearly indicate that coconut haustorium is an 

easily available natural sources of major phenolic compounds, flavonoids, sugars and organic 

acids with health benefits and can be a novel source for value addition. 

 



KAS & MIC, Thiruvananthapuram 
International Seminar on ‘Plant Chemistry, Gene Prospecting and Clinical Biology’ 

 
 

21 
 

Spectroscopic investigations and DFT computations of stigmasterol isolated 

from Garcinia wightii 

S. V. Aswathy 1, I. Hubert Joe 1* and K. B. Rameshkumar 2 
1 Department of Physics, University of Kerala, Kariavattom, Thiruvananthapuram 

2 Phytochemistry and Phytopharmacology Division, KSCSTE- Jawaharlal Nehru Tropical 

Botanic Garden and Research Institute, Thiruvananthapuram 

Email: hubertjoe@gmail.com. 

Abstract 

Stigmasterol, a phytosterol, was isolated from the leaves of Garcinia wightii through various 

chromatographic techniques. Experimental FT-IR and Raman spectra of the compound were 

recorded and compared with the spectral data obtained by DFT method. All the wavenumbers 

have been assigned using VEDA software. The UV-Visible spectrum of the compound was 

also recorded and the theoretical computations have performed using TD-DFT approach. 

From frontier molecular orbitals band gap energy is computed and compared with the 

experimental value. The frontier orbital gap (5.19 eV) indicated that the eventual charge 

transfer interaction occurs within the molecule and showed high chemical reactivity. Natural 

bond orbital analysis was used to study the molecule's stability from the inter and intra 

molecular charge transfer interactions. The drug-likeness of the molecule is verified based on 

ADMET studies. To understand the biological activity, the ligand was docked with various 

proteins and docking score was calculated. It was found the docked complex has a glide score 

of 5.92kcal/mol when docked with tuberculosis protein 4BFS. The docked system has been 

subjected to molecular dynamic simulations to visualize binding sites and the stability of the 

ligand. 
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Biochemical characterization of major Annona species of Kerala 
Athira M. Nair and P. R. Geetha Lekshmi 

 
Department of Post-Harvest Technology, College of Agriculture, Vellayani 

Thiruvananthapuram 
Email: mnathira2016@gmail.com    

 
Abstract 

Annona species is one of the most delicious fruit species in the world belongs to the family 

Annonaceae. Among these, Annona squamosa L. (custard apple), Annona reticulata L. 

(bullock’s heart) and Annona muricata L. (soursop) are the commercially important fruits 

grown in the homesteads of Kerala which remain unexploited and are mostly consumed for 

its nutritional and medicinal value. They are well known for antimicrobial, antiparasitic 

antioxidant, anti-diabetic and antitumoral properties and contain numerous bioactive 

compounds. The present study aimed to evaluate the biochemical parameters viz., starch, total 

soluble solids, total sugar, titratable acidity, carotenoid, crude fibre, phenols, flavonoids 

ascorbic acid and antioxidant activity of major Annona species grown in the homesteads of 

Kerala. The biochemical analysis of three species of Annona at its optimum ripe stage 

revealed that Annona squamosa L. recorded the highest total soluble solids (24.20 oBrix), 

total sugar (20.99%), carotenoids (0.640 mg 100 g -1), crude fibre (3.28 %), phenols (232.93 

mg GAE 100 g -1), flavonoids (71.86 μg QUE g -1), ascorbic acid content (32.25 mg 100 g -1) 

and antioxidant activity (87.97 %). The highest acidity (0.75 %) and starch content (10.58 %) 

were noticed in the ripe fruits of Annona muricata L. with a phenol content of 124.70 mg 

GAE 100 g -1 flavonoids (51.03 μg QUE g -1) and antioxidant activity of 76.87 %. The ripe 

fruits of Annona reticulata L. recorded 7.99 % starch content, 17.89 oBrix total soluble solids, 

197.04 mg GAE 100 g -1 phenols, 62.73 μg QUE g -1 flavonoids, 24.65 mg 100 g -1 ascorbic 

acid and 71.82 % antioxidant activity. The results signifies that the Annona species is a 

potential source of natural antioxidant compounds with health benefits. 
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Abstract 

The species Gnidia glauca (Fresen.) Gilg (Thymelaeaceae) is commonly found in the 

Western Ghats of India. The current study focuses on its phenolic estimation using two 

different extraction methods. Antioxidants are naturally occurring substances, which can 

prevent or delays oxidation of substrates and protect the human body from damages induced 

by free radicals. The five different solvent system (petroleum ether, chloroform, acetone, 

methanol and water) were used for phytochemical analysis for both conventional extraction 

method. The preliminary study validates the presence of flavonoids, tannins, alkaloids, 

saponins, phenols steroids, cardiac glycosides etc. The quantitative analysis revealed that 

soxhlet method shows higher amount of phenol than in the extracts obtained from cold 

method.  
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Screening of medical properties, pharmacological activities and 
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Abstract 

Mentha piperita is one of the herbs most widely used worldwide with long history of safe use 

in medicinal preparations. Its leaf is widely used as a remedy for common cold, inflammation 

of mouth, vomiting, cramps, etc. This study mainly deals with various analysis such as 

phytochemical analysis, antioxidant activity, antimicrobial activity, anti-diabetic activity and 

GC-MS analysis. For phytochemical analysis, 5g of Mentha piperita were weighted and 

solvent such as butanol acetone, hexane, petroleum ether and distilled water were used for the 

extraction. The weighted leaves were centrifuge at 5000 rpm for 15 min and the supernatant 

were collected and filtered using whatman filter paper 1 and kept it under UV for 1 hour and 

stored for future use. The extract shows the presence of phytochemical constituents such as 

phenol, saponin, sterol, flavanoids tannin, alkaloid, terpenoids, etc. The antibacterial activity 

of Mentha piperita leaf in butanol extract shows maximum inhibitory effect in Salmonella 

typhi with a zone of 1.3 cm, for acetone extract Klebsiella pneumoniae with a zone of 1.1 cm 

for petroleum ether extract E. coli with a zone of 0.5 cm for hexane extract Klebsiella 

peumoniae with a zone of 0.6 cm. The extract used for antioxidant activity had significant 

effects. The result showed that the highest reducing power of Mentha piperita was shown in 

acetone extract. DNSA assay was performed to evaluate the anti-diabetic potential of menthe 

piperita leaf among which petroleum ether extract showed highest inhibitory activity. The 

separation of bioactive compounds from butanol leaf extract of Mentha piperita using coloum 

chromatography. There were about 6 compounds that have eluted using butanol as mobile 

phase in silica gel. The fifth eluent shows the highest absorption of 0.620. The bioactive 

phytocompound present in the butanol extract were identified by GC-MS analysis. The most 

prevailing compound found was butyl 9,12,15-octadecatrienoate. 
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Abstract 

Sphaeranthus indicus Linn. (Adakkamaniyan) an aromatic medicinal plant belongs to the 

family Asteraceae and are used extensively in Ayurveda, Unani and other traditional 

medicine systems for curing various ailments of humanity. The species is widely distributed 

in the plains and wetlands of Asia and are commonly used for the treatment of tuberculosis, 

hemicrania, elephantiasis, leukoderma, jaundice, pectrolgia, helminthiasis, cough, dyspepsia, 

hepalopathy and gastropathy. Herein, we discuss the extraction, isolation and characterization 

of phytochemicals from the methanolic extract of the whole plant S. indicus. According to the 

previous literature reports, the plant is enriched with eudesmane structural motifs, flavonoids, 

triterpenoids, sterols and some aromatic compounds. The plant materials were collected from 

Kasaragod and identified by the botanist of M.S.S.R.F., Wayanad. The isolation procedure 

was performed with various column chromatography techniques, sephadex LH-20 and 

precipitation methods. Moreover, all the isolated molecules were characterized with 

sophisticated NMR techniques including 1H NMR, 13C NMR and finally with ESI-HRMS 

analysis and the structure of the chemomarker, ilicic acid isolated from Sphaeranthus indicus 

is shown below. 
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Abstract 

Despite the fact that mangroves are ecologically significant plants in marine regions, many of 

their parts are consumed in folk medicine and are claimed to be beneficial in treating a 

variety of human ailments. The intricacies of how these marine habitats were traditionally 

used can offer excellent natural product leads and crucial knowledge for upcoming 

therapeutic research initiatives. Sonneratia caseolaris, derived from the family Lythraceae, 

often referred to as Apple Kandal/ Chakkara Kandal (Mangrove apple), is a plant that grows 

mostly in estuaries and in folk medicine, it is used as an astringent and antiseptic, sprain 

poultices, in treating piles as skincare products and in arresting haemorrhage 

(Bandaranayake, 2002). Present research work was aimed towards the extraction and 

isolation of compounds from S. caseolaris leaves; and its detailed phytochemical analysis by 

Nuclear Magnetic Resonance Spectra (1D NMR, 2D NMR) together with Mass Spectra 

under ESI/HRMS and IR Spectra. The crude extract was subjected to column 

chromatography over silica gel (100-200/230-400 mesh) eluting with increasing polarity of 

diverse gradient of solvents hexane-ethyl acetate/ethyl acetate-methanol (v/v) which resulted 

in the isolation of diverse compounds. The major compounds were characterized as β-

sitosterol (1), β-sitosterol β-D-glucoside (2), stigmasterol (3), daucosterol (4), lupeol (5), 

oleanolic acid (6), ursolic acid (7) and gallic acid (8). The presence of each of these 

chemicals is significant for chemotaxonomic observation of this threatened species and can 

be used to establish their therapeutic benefits in connection with the mangrove species. 
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Abstract 

 Cassia fistula flowers, locally known as Kanikkonna (Family: Fabaceae), is the state flower 

of Kerala. Though there are many reports on the phytochemicals of leaves, pods, seeds, pulp 

stem bark, hardwood and root, a detailed investigation of pigments or the volatiles present in 

C.fistula flower is scares. The floral colour pattern, as well as the head space volatiles are the 

determining factors in pollinator attraction, as nectar has less role in C. fistula flowers. The 

present work investigates how the enchanting golden showers interact with the environment, 

especially to pollinators, through phytochemical perspective. The floral coloring pigments 

were extracted through soxhlet apparatus using hexane and the compounds were separated by 

column chromatography, characterized by various spectroscopic studies, and also analyzed 

by LC-MS. β-carotene was separated by gradient elution using normal phase column 

chromatography, and the NMR spectrum of isolated β-carotene confirmed the trans geometry 

for the compound. LC-MS analysis also showed β-carotene as the major coloring pigment 

along with lutein, neoxanthin, violaxanthin, β-cryptoxanthin and zeta carotene as minor 

pigments. The headspace volatile aroma analysis of C.fistula flowers showed the presence of 

10 floral volatiles, dominated by hexenal (2E) and hexanal. It was observed that the flower of 

C. fistula showed higher conspicuousness for lepidopterans, hymnenopterans and dipterans. 

The present study discusses the correlation of the floral pigments and volatiles to insect 

interaction on a chemical ecological perspective. 
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                                                                     Abstract 

Syzygium travancoricum Gamble (Family-Myrtaceae), locally known as Kulavetti, Poriyal 

Vathamkolly, is a critically endangered tree species endemic to Kerala, Tamil Nadu and 

Karnataka of the southern Western Ghats. The tree has been traditionally used for curing 

diabetes and arthritis by the local people and has proven hypoglycaemic, bactericidal and 

antifungal properties. It was observed that seeds and young leaves of S. tavancoricum are 

severely affected by the insect Deporaus marginatus, while mature leaves are free from 

insect attack. Our study showed that the insect attack on seeds may overcome by keeping 

seeds with its own mature leaves. This prompted us to investigate the leaf volatiles which 

attract or repel the insects. For this purpose, leaf head space volatiles were analysed through 

GC-MS. The results showed that the young leaves were rich in trans-β-ocimene, an insect 

attractant widely used in pheromone traps. In the mature leaves, the trans β-ocimene content 

was comparatively less, while β-caryophyllene, the insect repellent compound was present in 

significant quantity. The finding has ecological significance and may be of interest in 

preserving viable seeds during transit and storage. Further, behavioural bioassays through Y-

tube olfactometry and GC-EAD analysis will be done to ascertain the active compounds. 
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Abstract 

New developments in drug discovery research are gravitating toward plant-based bioactive 

fractions, which are a concoction of naturally abundant two or more compounds with 

distinctive proportions and have a higher potential to treat diseases. Simarouba glauca (SG) 

generally known as ‘Laxmitaru’ or ‘Paradise Tree’ belongs to the family Simaroubaceae. The 

traditional usage of SG for the treatment of cancer, malaria, dysentery, blood and stomach 

ailments and infectious diseases is widely recognised. Annona muricata (AM) is a member of 

the Annonaceae family and is a fruit tree with a long history of traditional use. A. muricata, 

often referred to as soursop, graviola and guanabana, is an evergreen plant that is mostly 

found in tropical and subtropical regions of the world. Leaf extracts were made by using 

ethanol and chloroform as solvents. The phytochemical characterization of obtained extracts 

were carried out to determine the alkaloids, flavonoids, tannins and phenolic compounds. 

Total phenolic and flavonoid content were also determined. Antioxidant property was 

measured using DPPH and ABTS assays. Ethanolic extracts showed more antioxidant 

property than the chloroform extracts. 

  

 

 

 

 

 

 

 



KAS & MIC, Thiruvananthapuram 
International Seminar on ‘Plant Chemistry, Gene Prospecting and Clinical Biology’ 

 
 

30 
 

Physico-chemical and preliminary phytochemical investigation of roots of 
Cassia fistula L. (Fabaceae) 

                                                  Reshma Omanakuttan and G. Indira 

College of Pharmaceutical Sciences, Govt Medical College, Thiruvananthapuram 

Email: reshmaomanakuttan214@gmail.com 
 

Abstract 

Cassia fistula L., also known as ‘Golden shower tree’ or ‘yellow shower tree’ of Fabaceae 

family, is a widely cultivating ornamental tree with various medicinal uses. It is a medium 

or large sized deciduous tree found over Asian countries especially in India, Myanmar, Sri 

Lanka Thailand etc. This species has a cultural importance as it is the national tree of 

Thailand and the flower is considered as the state flower of Kerala. Various medicinal 

properties are identified on basis of its ethnomedical values such as antimicrobial, 

anticancer, anti-arthritic, analgesic anti-inflammatory, hepatoprotective activities etc. Based 

on this properties, different formulations are also available for treatment of various diseases. 

The aim of the study is to perform the physicochemical evaluation and phytochemical 

screening of various extracts of Cassia fistula L. roots. Extracts are obtained through 

successive solvent extraction methods maceration and soxhlation using solvents such as 

petroleum ether, chloroform, ethyl acetate methanol and distilled water and preliminary 

phytochemical analysis of these extracts were performed. 
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Abstract 

The synthesis of nanoparticles is of great interest to the scientific world because of their wide 

range of applications. The phyto-mediated synthesis of nanoparticles has drawn great 

attention because of its cost-effective and eco-friendly nature. In this study, silver 

nanoparticles (AgNPs) were synthesized using leaf extracts of Sarcostigma kleinii Wight & 

Arn. The phytochemicals present in the plant extract act as both reducing and stabilising 

agents. Various methods were used to characterize bio-synthesised nanoparticles, including 

Ultraviolet-Visible (UV-Vis) spectroscopy, Fourier Transform Infrared (FTIR) spectroscopy, 

powder X-ray diffraction (XRD), and Field Emission Transmission Electron Microscope 

(FETEM). The UV–visible spectrum of the medium containing leaf extract (10 ml) and silver 

nitrate (100 ml) showed an absorption peak at around 420 nm. Fourier transform infrared 

spectra demonstrated the presence of plant-derived biomolecules responsible for the 

reduction and capping of silver nanoparticles. An XRD study revealed the crystalline nature 

of nanoparticles. The average particle size and the size distribution were determined by 

transmission electron microscopy (TEM). Furthermore, the nanoparticles were subjected to 

dye degradation for azo dye in the presence of sunlight. The obtained results show that the 

synthesised silver nanoparticles can degrade azo dye up to 86% within two hours of exposure 

to sunlight. 

 

 

 

 

 



KAS & MIC, Thiruvananthapuram 
International Seminar on ‘Plant Chemistry, Gene Prospecting and Clinical Biology’ 

 
 

32 
 

Screening of bioactive compounds and antioxidant activity of   Vitex 
negundo 

M. Shahala and E. Sreekumaran 

Department of Life sciences, University of Calicut, Malppuram 

Email: shahala005@gmail.com 
 

Abstract 

Vitex negundo Linn.  is a widely used plant in folk medicine, namely for the treatment of 

jaundice wounds, body ache, toothache, asthma, eye pain, migraine, enlargement of spleen 

and respiratory disease.  Hence, preliminary phytochemical screening and antioxidant   

properties of leaf of the plant (ethanol extract) were determined using standard procedures. 

The extraction was done using a soxhlet apparatus.  The study was conducted to assess the 

antioxidant activity and bioactive essential compounds from Vitex negundo leaf using 

different assays.  The various chemical constituents like flavonoids, flavone glycosides, 

volatile oil, triterpenes, tannins, lignin and many others were identified in this plant.  

Antioxidant property was tested using ABTS and DPPH free radical scavenging capacity. 

Total phenolic contents (TPC) were measured using Folin-Ciocalteu method. Flavonoids 

were analyzed using Aluminum chloride assays. The ethanolic extract of the plant were also 

analyzed for antioxidant and reducing power potentially. It is concluded that this plant has a 

promising antioxidant potential, which could be attributed to as one of its roles as medicine.   
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Abstract 

Carica papaya leaf is used as traditional medicine in several parts of the world. It is rich in 
antioxidants such as flavonoids. Flavonoids have health oriented biological benefits such as 
anti-inflammatory, immunomodulatory, antiviral and anticarcinogenic properties. 
Identification of flavonoids in the isolated butanolic extract of Carica papaya L. cultivar 
‘Red Lady’ leaf using UPLC- ESI-Q-ToF-MS/MS in both positive and negative ionization 
mode and its anti-hemolytic activity is the highlight of the study. Butanol extract is obtained 
by series of fractionation in methanol, chloroform, and water followed by butanol.  In the 
present study, 11 flavonoids were detected in the butanol extract viz., luteolin, quercetin, 
kaempferol, rutin, 2-(3,4-Dihydroxy-5-methoxyphenyl)-3,5,7- trihydroxy-6-metoxy-2,3 
dihydro-4H-chromen-4-one, quercetin dimer nictoflorin, astragalin, mauritianin, isoquercetin 
and manghalasin. The above-mentioned compounds were detected for the first time in papaya 
leaves using UPLC-Q-Tof-MS/MS analysis. The mobile phase was a mixture of two solvents, 
solvent A (formic acid) and solvent B (acetonitrile), elution was in gradient mode with a flow 
rate of 0.3 ml per minute. Among the detected flavonoids, luteolin, astragalin, 2-(3,4-
Dihydroxy-5-methoxyphenyl)-3,5,7- trihydroxy-6-metoxy-2,3 dihydro-4H-chromen-4-one 
and quercetin dimer are new reports in papaya leaves. Flavonoids in butanol extract were 
further fractionated by preparative HPTLC and obtained four bands positive to AlCl3 reagent 
test. Flavonoids in each band were identified using UPLC-ESI-Q-ToF-MS. Butanolic extract 
showed a dose dependent increment in antioxidant activity determined by FRAP assay and 
DPPH free radical scavenging assay. Papaya flavonoids showed a significant protective role 
against H2O2 induced oxidative stress in human erythrocytes and the membrane protective 
effect was confirmed by Scanning Electron Microscopy (SEM). The exploration of 
flavonoids as naturally occurring anti-hemolytic agent will have broader application as a 
therapeutic strategy to combat different forms of hemolytic anemia. 
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Abstract 

Acorus calamus L., (Acoraceae) is an aromatic medicinal herb distributed in the temperate 

and tropical regions of India. Rhizome is the medicinally useful part of the plant as it 

harbors properties like muscle relaxant, central nervous system depressant, hypotensive, 

analgesic etc. Rhizome is a major ingredient in many pharmaceutical and food products. 

Among the 145 phyto-constituents identified, active components that leading the medicinal 

properties are asarones and eugenol. Asarone exists in three isomeric forms viz., α, β and γ 

of which, β-asarone is considered the most discussed component of the essential oil and its 

concentration depends on the ploidy of the taxa. The plant exists in four karyotypes such as 

diploid (2x=24), triploid (3x=36), tetraploid (4x=48) and hexaploid (6x=72). β-asarone is a 

class of phenylpropanoid, its higher concentration is considered unsafe accounting to its 

carcinogenic property. Therefore, Council of European Committee of Experts on Flavoring 

Substances and the European Commission advised using varieties with low β-asarone 

content in the pharmaceutical and food supplements. Consequently, the present 

investigation concentrated on collection and screening of A. calamus accessions across the 

Kerala regions of the Western Ghats to identify the elite genotype with no or negligible 

amount of β-asarone. Flow cytometric analysis showed that all collected accessions from 

Kerala regions of the Western Ghats are diploid in nature with varying concentrations of β-

asarone (1.350 mg/g to 71.54 mg/g). Lowest β-asarone (1.35 mg/g) content was observed 

in A. calamus accession collected from Munnar region of Idukki District followed by 

accession collected from Nelliyampathy region of Palakkad District with a concentration 

of 5.54 mg/g and the highest (71.54 mg/g) concentration was observed in accession 

collected from Kalpetta region, Wayanad District.  
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Abstract 

Medicinal plants have been used traditionally by mankind for the prevention and treatment 

of various ailments. One of the unexplored medicinal plant, Hibiscus hispidissimus Griffith 

is large rambling or climbing, prickly shrub, distributed in Western Ghats of India and also 

found in China, Thailand, Sri Lanka etc. Common names include Comfort root or Hill 

hemp bendy. Vernacular names are Uppanacham in Malayalam and Sathambasthi in 

Sanskrit. It is used as food and medicine. Tribal healers    traditionally use this plant for 

anthelmintic, antibacterial antioxidant, anti-inflammatory, antidiabetic, anti-arthritic, 

diuretic, nephroprotective and hepatoprotective activities. The present study is focused on 

physico- chemical evaluation and preliminary phytochemical screening of leaves and        stems 

extracts of Hibiscus hispidissimus Griffith in solvents such as petroleum ether, chloroform, 

ethyl acetate, methanol and distilled water. The extracts are obtained through successive 

solvent extraction methods such as maceration and soxhlation. 
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Abstract 

Inefficient solid waste management in urban areas is a critical issue. More than 50% of solid 

waste is organic & biodegradable, creating foul smell & infection in dumping areas. Hence, 

we are proposing a biotechnology-based strategy to manage plant biomass waste. The 

proposed study puts forth a protocol that involves two-step valorisation. The initial step 

involves the extraction of small bioactive molecules. The isolated small molecules can be 

purified further and used in high-end applications. The second step uses the resultant residue 

as a feedstock for fermentation using either B. clausii or A. niger. The exudates from 

fermentation can also be used in wastewater. The described workflow is amenable to being 

adopted for different plant biomasses. We explored the possibilities of using plant (Cocos 

nucifera, Areca catechu, Allium cepa, Artocarpus hirsutus, Swietenia mahagoni, Acacia 

mangium) extracts against Salmonella enterica and Shigella dysenteriae. Resazurin (Alamar 

Blue®) based bacterial viability assay was optimised for screening. Among these extracts, 

MEK (methyl ethyl ketone) extract of onion peel (Allium cepa), at 2 mg/mL, showed 

maximum reduction (about 1 log) in the relative fluorescence unit (RFU) in both the bacteria. 

It also reduced the total bacterial count of domestic sewage by 50%. It was further 

fractionated by column chromatography and activity was checked against targeted bacteria. 

To check the amenability of onion peel residue for solid-state fermentation, its suitability to 

promote the growth of B. clausii and A. niger was checked in different media. In the case of 

B. clausii, we developed an onion peel residue alkaline media without yeast extract and 

starch. We also developed a fungal media for A. niger. The information can help to set up 

solid-state fermentation (SSF) systems for retrieving products with prospective applications 

in wastewater.  
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Abstract 

Brahmi (Bacopa monnieri Linn.), belonging to family Plantaginaceae, is a herb of immense 

pharmaceutical significance owing to the presence of the saponin ‘bacoside’. It grows in 

warmer parts of the world, seen abundant in marshy areas particularly in monsoon. As it is an 

endangered species, in order to reduce dependence on natural habitats for raw drug and to 

meet the rising demands from cultivation, search among ecotypes for superior types is 

essential. Thirteen promising accessions (ODBm-11, ODBm-30, ODBm-31, ODBm-32, 

ODBm-33, ODBm-34, ODBm-35, ODBm-36, ODBm-37, ODBm-38, ODBm-39, ODBm-42, 

ODBm-52) identified from a preliminary screening of 52 accessions at Aromatic and 

Medicinal Plants research Station, Odakkali, were evaluated for yield and secondary 

metabolite production under the present study in Randomised Block Design (RBD) with three 

replications in one square meter plots. Two crops of 60 days duration each were raised in 

September and December of 2020 and fresh and dry herbage yield and quality parameters 

were compared.  In terms of fresh and dry yields, the accessions ODBm-33, ODBm-37 and 

ODBm-39 were found to be superior compared to other accessions. The bacoside content 

showed variation from 2.16 % to 3.35 % on dry weight basis. Total phenol content in direct 

methanolic extractives of accessions varied from 6.24 mg GAE/100 mg to 9.32 mg GAE/100 

mg on dry weight basis whereas the content in dry powder ranged from 96.84 mg GAE/100 g 

to 160.88 mg GAE/100 g and showed significant variation among accessions. Sequential 

methanol extractives varied from 10.60 % to 15.64 % and showed significant difference 

among the accessions. In terms of fresh yield, dry yield and bacoside yield per unit area 

accession ODBm-39 was found to be superior.  
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Abstract 
Herbal compositions are becoming increasingly important in today's world of raw material 

scarcity. Polyherbal formulations exhibit high efficacy due to the presence of active 

phytochemicals which may enhance their potency due to the synergetic interaction of active 

ingredients of different plants. Ayurgreen Natura Pain Gel is an important Ayurvedic 

polyherbal formulation prepared using specified plant parts of dried aloe vera and fresh aloe 

vera pulp, frankincense, myrrh, ferula asafetida. The phytochemistry of Ayurgreen Natura 

Pain Gel has been evaluated using a liquid chromatography-mass spectrometer and revealed 

the presence of 40 phytoconstituents. Though it is an anti-inflammatory formulation the 

phytochemical ingredients contain some phytoconstituents with anti-cancerous and 

antiproliferative activity. It is fascinating to note that the polyherbal formulation contains a 

variety of chemical compounds including phenolics, flavanones, furans, gallotannin, 

glucoside oligosaccharide, acids with different biological activities like anti-inflammatory, 

anti-bacterial anti-fungal, anti-viral and anti-cancerous. More interestingly it shows the 

presence of manumycin A which helps wound healing by binding it with RAS protein. It 

contains phytosphingosine that enhances the permeability of chemical compounds through 

the skin’s barrier. The bioactive functional groups were characterized using Fourier 

Transform Infrared Spectroscopy and UV-Visible spectroscopy. Moreover, the thermal 

analysis was performed using differential scanning calorimetry and revealed the presence of 

volatile ingredients melting and degradation temperature.  Further, the anti-inflammatory 

activities of this polyherbal formulation showed remarkable activity with IC50 119.8 μg/mL 

along with antioxidant activity with an IC50 200 μg/mL. Fascinatingly, the wild habitat 

contained some anticancerous phytoconstituents which might be responsible for enhanced 

anti-cancerous activity in mice cancer cell lines (Ehrlich ascites carcinoma (EAC) and 

Dalton’s lymphoma ascites (DLA)) cell lines. 
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                                                                Abstract 

Medicinal orchids have attracted wide research interest in the field of pharmaceuticals 

owing to their extensive economical potential and their vast commercial applications. Due 

to the low cost and good environmental sustainability, medicinal plants with antioxidant 

properties are potential alternatives to synthetic compounds used in pharmaceutical 

products. Malaxis versicolor (Lindl.) Abeyw. (Orchidaceae) is a rare, terrestrial, medicinal 

orchid, which is commonly named as “Jeevakam” mentioned in Ashtanga Hridayam and is 

ethnomedicinally significant as the tribal healers used this species for the treatment of 

arthritis, inflammations wound healing and burning sensations. It is also used as one of the 

ingredients in Ayurvedic preparations such as Ajamamsa rasayanam, Chyavanaprash, 

Vidharyadhikashayam etc. Implementation of traditional knowledge in remedial field refine 

the maintenance of health and in the prevention, diagnosis and treatment of physical and 

mental illness. In the present study the preliminary phytochemical analysis and evaluation 

of antioxidant activities of different extracts from the whole plant of M. versicolor were 

carried out. The results of phytochemical analysis of the plant extracts revealed the 

presence of flavonoids, tannins, phenols, glycosides resins, steroids, terpenoids, cardiac 

glycosides and triterpenoids. The ethanolic extract of M. versicolor showed the presence of 

ample number of secondary metabolites when compared with hydroethanolic and aqueous 

extract. The ethanolic, hydroethanolic and aqueous extract were subjected to various 

antioxidant assays viz., DPPH radical scavenging activity, ferric reducing antioxidant 

potential (FRAP) assay, determination of total antioxidant activity estimation of reducing 

power activity and nitric oxide radical scavenging activity. Because of the abundant number 

of phytochemicals that are responsible for its antioxidant activity, the ethanolic extract had 

the highest antioxidant potential in all the experiments. The results of our present 

investigation thus suggest the role of M. versicolor as a free radical scavenger in combating 

many diseases and also substantiates its use in Ethnomedicine and Ayurveda. 
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Abstract 

Spodoptera litura (F.) is a polyphagous pest having migratory effect and reported to cause 

damage to several host plants including agricultural crops. Several chemical pesticides were 

found to be effective, however have grievous effects on the environment and ecology. 

Currently, the focus is on switching to botanical pesticides because it solves many issues with 

chemical insecticides. Plant based secondary metabolites are known to be effective pesticides 

that are completely biodegradable and safe for both humans and the environment. Strychnos 

nux-vomica L. (poison nut) leaf extracts showed significant pesticide properties against 

Spodoptera litura. The present work explores anti-feedant and growth inhibitory activities of 

leaf extracts of S. nux-vomica against third instar larvae of S. litura. A polarity-based 

fractionation of methanolic extract was carried out. Among the fractions, fraction IV (100 % 

chloroform) showed anti-feedant activity 83.54 ± 1.6 % at its 2.5 % concentration. The active 

fraction was taken for further assays. Loss in weight of the larvae was noted at 2.5 % 

concentration compared to control. Enzymes involved in the detoxification pathways were 

also affected by the exposure of active fractions. A significant increase in the activity of 

glutathione S- transferase (GST) and carboxylesterase was noted in the exposed larvae 

compared to control. Significant inhibition of acetylcholinesterase was also noted in exposed 

organisms. The histological studies of the mid gut region have shown loss of structure 

disintegration of goblet cells, edema and lysis of the epithelial cells in the exposed larvae 

compared to control even at 0.5 % exposure. Gas chromatographic – mass spectrometric 

analysis was carried out to ascertain the active molecules responsible for the anti-insect 

properties.   
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Abstract 

Despite being locally available in huge quantities, majority of Artocarpus heterophyllus 

(Jackfruit) seeds are wasted and are less exploited as fish feed. Regarding the demand for 

fish feed, it is predicted that over the next five years, the Indian aqua feed market, which had a 

2017 market value of USD 1.2 billion, will rise at a compound annual growth rate of 10.44%. 

More research is required to determine the beneficial biological components present in 

Artocarpus heterophyllus seeds and consider their applications. In this study, Jackfruit seed 

powder was used to formulate fish feed tested on zebrafish for four weeks. According to the 

feed conversion ratio for zebrafish 0.0548g of feed was added to each tank every day. The 

weight and weight gain were noted every seven days. The weight of the fish fed with 

unroasted Jackfruit seed feed (URJSF) compared to roasted Jackfruit seed feed (RJSF) and 

commercial feed (CF)was 3.26g, 2.87g, and 2.64g, respectively. Compared to RJSF (1.3g) 

and CF (1.27g), the URJSF fed gained 1.7g. Besides, the phytochemical examination of 

Jackfruit seeds and seed coats was carried out using a solvent extraction technique. The 

selected solvents included petroleum ether, chloroform, and methanol. Colour reaction tests 

were carried out, including the ninhydrin test for protein. The ninhydrin test for proteins 

showed a positive result for the tested samples. In addition, the percentage of protein that 

could be present in 100g of fish feed main ingredients was observed. The results showed 

that fish powder has 19.1% protein and jackfruit seed powder contains 6.8%. Jackfruit seed 

availability and the biologically active substances present gives it the potential to be used as 

fish food. 
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Abstract 

An in vitro study was conducted to evaluate the efficacy of medicinal plants and amendments 

viz., adathoda (Adhatoda vasica), thulsi (Ocimum sanctum), keezharnelli (Phyllanthus niruri), 

brahmi (Bacopa monnieri) and turmeric (Curcuma longa) on the mycelia growth of P. florida 

and H. ulmarius. The efficacy was tested by poisoned food technique with above said 

amendments at different concentrations viz., 1000, 1500, 2500 and 5000 ppm. The 

experiment was laid out in completely randomized design (CRD) with twenty-one treatments 

and four replications. Different concentrations of medicinal plants were prepared in sterile 

water from dried leaves and rhizome. The mushrooms P. florida and H. ulmarius were plated 

on this amended PDA medium to observe the mycelial growth or inhibition of mycelium if 

any. The observations were recorded at 3,5 and 7 days interval. Brahmi amendment at 

different concentration exhibited maximum mycelial growth of H. ulmarius (3DAI). In 

ocimum amended media H. ulmarius had a stimulatory effect on the mycelial growth (5 and 

7DAI). P. niruri had an inhibitory effect on the mycelial growth of H. ulmarius. In P. florida, 

brahmi had a stimulatory effect in the mycelial growth 3 DAI, while P. niruri had an 

inhibitory effect in the mycelial growth 3, 5 and 7 DAI. In Ocimum amended PDA P. florida 

had a mycelial growth similar to control without any inhibition. As the concentration of the 

amendments increased initially there was increase in mycelial growth followed by a decline 

after the threshold level. P. niruri was not effective in enhancing the mycelial growth of both 

P. florida and H. ulmarius instead had a negative effect.  
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Abstract 

The chemotherapeutic drugs are known to have toxic side-effects when used to treat cancer. 

Hence, plant-derived compounds and combination therapy are used as an alternative. People 

have been working on different plant species to get more efficient alternative medicines for 

cancer treatment. Some plants are still in mystery, some are less explored even though their 

use is known. Curcuma caesia (Karimanjal), Clerodendron serratum (Cheruthekku) 

Pogostemon quadrifolius (Naithumba), Hedychium coronarium (Kalyanasougandhikam), 

Alangium salvifolium ssp hexapetalum (Valli Ankolam), Memecylon edule (Kayamboo), and 

Naregamia alata (Nilanarakam) are some of the plants which are well known for their 

medicinal properties, but their antioxidant and anticancer properties are not well explored. 

The current study is to compare the antioxidant and cytotoxic potential of methanolic extracts 

of the different parts of the above plants dissolved in ethanol. Trypan blue exclusion method 

revealed that 100% ethanol and crude methanol extracts showed IC50 (half of the maximum 

percentage inhibition) of 136 µg/mL for Curcuma caesia (Karimanjal), and 142 µg/mL for 

Pogostemon quadrifolius (Naithumba) in DLA cells. Whereas Hedychium coronarium 

(Kalyanasougandhikam) showed IC50 values 130μg/ml and 128μg/ml for DLA and EAC cells 

respectively. The antioxidant assays 1, 1 Diphenyl 2- Picryl Hydrazyl (DPPH) radical 

scavenging assay and Sulfer Oxide Dismutase (SOD) assay showed significant antioxidant 

activities for the plants. Among all the tested plants Naregamia alata showed more 

antioxidant potential. The In vitro cytotoxicity (MTT) assay showed a significant cytotoxicity 

effect towards the MCF-7 breast cancer cell line with IC50 of 96 µg/mL for Naregamia alata 

but towards HCT-116 colorectal cancer cell line there is no significant effect. All the other 

plant samples showed less cytotoxicity in both MCF-7 and HCT-116. It is concluded that 

each plant species has a different effect on different properties according to the cell line, plant 

part and solvent solution.  
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Abstract 

Despite centuries of control efforts, mosquito-borne diseases are spreading worldwide. With 

a disproportionate effect on children and adolescents, these conditions are responsible for 

substantial global morbidity and mortality. To curb these effects, it’s essential to find a bio-

safe repellent that can be originated from natural sources. The plant Etlingera fenzlii which 

belongs to the family Zingiberaceae, is documented to have insecticidal effects which is used 

by the Shompen tribes found in this area to collect honey. This traditional knowledge 

obtained from them, pointing the plant to be a honey bee repellent, can be exploited to ponder 

on the possibilities of the plant showcasing mosquitocidal activity. GC/MS analysis of the 

plant shows the presence of major mosquito repellent constituents like dodecanol, 

deodecanal, α-pinene dodecanoic acid etc in both leaf and flower essential oils. GC/EAD 

analysis of the mosquito antennae showed multiple elicitations in linalool, dodecanol, α-

terpeniol, β-citronellol caryophyllene oxide, aromadendrene oxide-(2) etc. These results 

paved path for further analysis on various stages of mosquitoes viz., larvae, pupae, adult and 

to access its oviposition deterrence against E. fenzlii which showed up to 100% repellency in 

the presence of the plant’s essential oil. Mosquito orienting towards the choice chamber with 

the plant/ standard semiochemicals in an olfactometer is higher in comparison to the control 

chamber. Owing to such resistant properties, this plant can be extended for the label of a 

potent mosquito repellent and can be rendered for the development of a product that can 

thwart away these pests.  
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Abstract 

Plants are the important external sources of antioxidants which can scavenge free radicals and 

protect its consumers from oxidative stress mediated diseases. Free radical scavenging 

potentials of an ayurvedic medicinal plant Vernonia cinerea was evaluated in this study. The 

whole plant parts were extracted in three solvents viz ethyl acetate, ethanol and water. 

Maximum yield for extraction was obtained for water and the lowest in ethyl acetate. Total 

phenolic content was analysed spectrophotometrically by Folin- Ciocalteu method and found 

that ethanol extract contains the most phenolic compounds followed by water and ethyl 

acetate. DPPH radical scavenging assay, ABTS radical scavenging assay, Hydroxyl radical 

scavenging assay and lipid peroxidation assay were further conducted to analyse the free 

radical scavenging potential of these extracts. Among the three extracts ethanol extract 

showed highest percentage inhibition in the case DPPH and hydroxyl radicals. ABTS radical 

and lipid peroxidation inhibition was higher in the water extract when compared to others. 

Ethyl acetate extract was found to be ineffective in scavenging the free radicals. It is inferred 

that the presence of phenolic compounds in the ethanol and water extract might be 

responsible for the observed free radical scavenging activity. These extracts could be 

explored further for the novel active antioxidant compounds. 
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                                                                    Abstract 

Phyllodium longipes has been traditionally used as a medicinal herb because of its health-

promoting effects, such as its anti-microbial and anti-oxidant and anti-inflamatory activities.  

The phytochemical anti-oxidant, anti-microbial and anti-inflamatory potential of leaves 

(methanol, chloroform, ethanol and aqueous extracts) of P. longipes was investigated in the 

study.  Phytochemical screening of extracts revealed the presence of unsaturated steroids, 

triterpenes, cardiac glycosides, tannins, saponins and alkaloids. Anti-oxidant activity was 

determined using in vitro 2, 2-diphenyl-1-picrylhydrazyl radical scavenging activity assay. 

Vitamin C had a inhibitory concentration (IC50) of 0.034 mg/ml, which was lower than IC50 

of all the extracts.  Ethanol extract had the lowest IC50 (0.044 mg/ml), which is comparable to 

vitamin C, of all the extracts. Anti-microbial efficiency of leaves of P. longipes was 

evaluated against E. coli and S. aureus and the zone of inhibition was comparable to the 

positive control ampicillin. The extract of P. longipes leaves showed effective anti-

inflamatory activity in human red blood cell membrane stabilization (HRBC). The 

phytochemical constituents, significant anti-oxidant potential anti-microbial and anti-

inflammatory bioactivities of extracts supported the traditionally claimed anti-inflammatory 

and anti-microbial plant activities. 
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Abstract 

Globally, Lung cancer causes more mortality and breast cancer causes more incidence rates. 

There is always demand for plant-based drugs for cancer treatment due to the side effects of 

the mainly used chemotherapeutic drugs. Curcuma caesia is a medicinal plant traditionally 

used to treat cancer and other chronic diseases. The present study was focused on the 

preliminary evaluation of C. caesia, a least-explored and exploited rhizomatous herb 

belonging to the genus of Curcuma. The objective was to evaluate the antiproliferative and 

apoptotic activities of the methanolic extract of C. caesia rhizome and to elucidate its role in 

the apoptotic pathway. Cytotoxicity was assessed using MTT assay, and reproductive death 

was analysed by clonogenic assay. Apoptosis was analysed using DNA laddering assay and 

gene expression analysis of BAX, BCL2, PARP1, CASPASE 3 and CASPASE 9. Assessment 

of crude methanolic extract of Curcuma caesia, a least explored Curcuma species, showed 

cytotoxicity to A549 and MDA-MB-231 cell lines with IC50 values of 100.54 µg/mL and 

166.51 µg/mL, respectively without any cytotoxicity to the normal cell line. Clonogenic 

assay with the crude extract at IC50 showed 80.2% inhibition of colony formation in A549 

cells and 100% in MDA-MB-231 cells. The gene expression analysis in both the cell lines 

showed downregulation of BAX, BCL2, PARP1, and CASPASE 3 genes. CASPASE 9 gene 

showed an upregulation in MDA-MB-231 while showed downregulation in A549. 
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Abstract 

Even though the development of vaccine against COVID-19 pandemic is implemented in 

different part of the world, a well-defined treatment plan is not yet developed. Therefore, we 

investigated the inhibitory activity of a group of dietary bioactive phytochemicals against 

SARS-CoV-2 main protease (Mpro), which are identified as one of the potential targets in the 

drug discovery process of COVID-19. After the initial virtual screening by using molecular 

docking and flexible molecular docking of a number of bioactive phytochemicals from curry 

leaves, the binding affinity of four compounds bismahanine, bismarrayafoline, mahanine, 

euchrestine- at the active site of Mpro was investigated through MD Simulations, MM-PBSA 

Binding Energy calculations. From the MD trajectory analysis, these compounds showed 

consistent protein-ligand interactions with the amino acid residues of the active site domains 

of Mpro. These compounds are of high interest because of their wide availability, low cost, 

no side effects and long history of use. We can prevent the severity of this disease for home 

care patients using these effective dietary supplements. We are hopeful that our results have 

implications for the development of leads against of COVID-19. 
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Abstract 
As the world population is booming and aging the global number of cancer deaths is 

increasing. The use of medicinal plants to seize the growth of cancer cells, furnished an 

alternative to the use of conventional allopathic medicine for their treatment. Annona 

muricata belongs to Annonaceae family, an evergreen plant growing in tropical and 

subtropical regions. Because of the rich number of phytochemicals, it has more ethno-

medical importance.  In this study, the anti-carcinogenic effects of Annona muricata leaf 

crude extracts were evaluated on lung cancer cell lines. The extract of the Annona muricata 

leaves were prepared with five different solvents such as ethanol, ethyl acetate, petroleum 

ether, chloroform, and acetone. They qualitative phytochemical analysis and GC-MS analysis 

were done to determine the secondary metabolites present in the leaf sample. The 

anticarcinogenic effects of the extracts were studied in human lung cancer cell line (A-549) 

through DNA damage and gene expression (p53, Bcl-2, Cyclin-D1, Caspase-3 and P13-K) 

analysis. The qualitative phytochemical analysis displayed the presence of tannins, steroids 

and cardiac glycosides. The GC-MS chromatogram of Annona muricata showed 15 

compounds for each ethanol and ethyl acetate extract. The number of viable cells were got 

decreased with the increase in concentration from 50µl to 100µl th rough cytotoxicity testing. 

From the in vitro inquests using the ethanol and ethyl acetate extract of A. muricata showed 

cancer cell inhibition through DNA damage and activation of apoptosis-inducing enzymes by 

the secondary metabolites in the plant extracts. Moreover, the expression pattern of the genes 

in the untreated and treated cell lines showed that the expression of P53 gene was 

significantly reduced by both the ethanol and ethyl acetate extract treatment. The above 

results indicated that the extracts of Annona muricata contained higher number of 

phytochemicals and good carcinogenic activity against lung cancer. Hence, this plant leaves 

encompasses the potential application in the pharmaceutical field for the treatment of lung 

cancer. 

 



KAS & MIC, Thiruvananthapuram 
International Seminar on ‘Plant Chemistry, Gene Prospecting and Clinical Biology’ 

 
 

50 
 

Evaluation of anticandidal activity of Cassia alata against multidrug 
resistant strains of Candida sp. 

M. Kaviraj and K.R Jayappriyan 
Centre for advanced studies in Botany, University of Madras 

Email: kavirajm88@gmail.com 
 

Abstract 

Cassia alata has been widely used as a traditional medicine to treat various skin diseases. 

Despite the fact that it was also reported for anti-allergic, anti-inflammatory, antioxidant 

anticancer, antidiabetic and antifungal activities. Keeping this in context, the present study 

aimed to disclose the bioactivity against the various multidrug resistant Candida strains, since 

it is found to an alarming opportunistic pathogen in current scenario. For which five different 

solvent extracts of C. alata was tested against 14 strains of Candida at various concentrations 

like 250 µg, 500µg and 1 mg. Among the tested extracts, acetone and ethyl acetate extract of 

C. alata shows some predominant activity against all the 14 strains. XTT assay reveals the 

minimum inhibitory concentration of the crude extract against the strains C11 and C12 was 

found to be in 0.5 µg/ml and 2 µg/ml respectively. The preliminary TLC study reveals the 

ratio of hexane: ethyl acetate (6:4) have shown better separation and hence adopted for 

column chromatography for purification. Each fraction was subjected for HPTLC in order to 

reveal the number of compounds and subsequently similar pattern of bands were pooled 

together for XTT analysis and further purification. Therefore, the present study revealed that 

the crude and fractions of C. alata extract exhibited relatively high anticandidal activity 

against all the 14 strains of Candida and it paved the way for isolation of novel potential 

compound.   
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Abstract 

Pleurotus or oyster mushrooms are the most popular and widely cultivated mushrooms in 

Kerala. P. cystidiosus is a species which is preferable for temperate regions of Kerala. P. 

cystidiosus isolate (KY214254) is characterized by the formation of specialized structures 

named coremia, representing its anamorphic stage-Antromycopsis macrocarpa. Microscopic 

observation of the coremial liquid revealed elliptical and round spores of sizes 16.31 x 7.48 

μm and 8.06 x 8.49 μm, respectively. The melanin extracted from the coremial liquid was 

brownish-black in colour, insoluble in organic solvents, soluble in 1 M potassium hydroxide 

for 2 h at 100 0C, precipitated in 3 N hydrochloric acid, gave reddish brown precipitate with 

one per cent ferric chloride, precipitated with ammoniacal silver nitrate solution and 

decolorized with 3 per cent hydrogen peroxide. The absorption spectra of melanin showed 

characteristic absorption peak in the UV regions around 250 nm. When the concentration of 

extracellular melanin produced from P. cystidiosus was increased from 200 to 800 μg, the 

DPPH radical scavenging activity or per cent inhibition also increased from 30.90 to 35.40 

per cent. Inhibitory concentration (IC50) was recorded as 1000 µg/ml. Microculture 

Tetrazolium Assay was done and dried extract of mushroom at concentration of 100µg/ml 

recorded the highest anti-proliferative effect, with least absorbance (0.594) at 540 nm and 

minimum cell viability (45.99%). The IC50 value was recorded as 78.29 µg/ml.  
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Abstract 

The main aim of the study was to analyse the phytochemicals and determine the anti-

inflammatory potential of Entada rheedii leaf extracts. Preliminary phytochemical screening 

has revealed the presence of terpenoids, flavonoids, phenols, tannins, alkaloids, 

carbohydrates, and oils and fats in all the extracts but in varying concentrations, whereas 

saponins were absent in hexane and ethyl acetate extracts and present in methanol and 

aqueous extracts. The anti-inflammatory potential was investigated using protein denaturation 

inhibition and proteinase inhibition assays. Inhibition % of protein denaturation of the leaf 

extracts was within the range from 19.67% to 84.02% for hexane extract, 26.04 % to 87.16% 

for ethyl acetate extract, 15.31% to 86.77 % for methanol extract, and 12.33% and 83.19 % 

for aqueous extract at the concentration range of 62.5–1000 µg/mL for all the extracts. 

Proteinase inhibition was within the range from 14.17% to 65.74% for hexane extract, 26.77 

% to 74.40 % for ethyl acetate extract, 12.99% to 70.07 % for methanol extract, and 10.27 % 

and 62.20 % for aqueous extract all at a concentration range of 62.5 – 1000 µg/ml. The 

results obtained in this study show that Entada rheedii leaf extracts can be a good source of 

potent anti-inflammatory agents. 
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Abstract 
 

Heliotropium indicum L. or “Indian heliotrope”, is native to Asia and is found throughout 

India (Family- Boraginaceae). It is known as Thekkida or Venal pacha in Kerala. The soxhlet 

extracts of leaf and root of H. indicum L. was analysed for phytochemicals, antioxidant and 

antibacterial activities. H indicum L. leaf and root extracts was screened for the presence of 

phytochemicals as described by Harborne JB, 1976 and was found positive for carbohydrates, 

flavonoids, phenols, tannins, terpenoids and saponins in both the extracts. The total phenols, 

total flavonoids and total tannins in both the extracts were quantified. The extracts of plant 

leaves and root to scavenge DPPH radicals was investigated by Mensor et al., 2001 method 

and reducing power was studied by Gow-Chin et al. 1994 method and used Ascorbic acid as 

standard. The aqueous leaf extract and ethyl acetate root extract exhibited higher radical 

scavenging activity, with an IC50 value of 198.34μg/mL and 105.48µg/mL respectively. The 

aqueous leaf extract and ethyl acetate root extract exhibited the highest reducing ability at 70 

μg/mL and 111.99µg/mL at 0.5 concentration respectively. Significant antioxidant activity 

was exhibited by both the leaf and root extracts of the plant. H. Indicum L. leaf extracts was 

tested for antimicrobial activity by agar well diffusion method (NCCLS, 2002). Antibacterial 

activity was tested against Pseudomonas aeruginosa (MTCC 4676), Staphylococcus aureus 

(MTCC 96) and Bacillus cereus (MTCC 430). Antifungal activity was tested against the 

fungal strains, Trichophyton rubrum (MTTC 296) and Candida albicans (MTCC 183). The 

ethyl acetate and aqueous leaf extract of H. indicum L. exhibited antimicrobial activity 

against the tested pathogens. The extracts had shown varied inhibitory activity against the 

organisms studied. The results could be attributed to the presence of appreciable amounts of 

phytochemicals in Heliotropium indicum L. extracts and contributed to their antioxidant and 

antimicrobial potentials. 
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Abstract 

Cancer is one of the most dreaded diseases in which one or more cells in the body lose their 

normal growth-controlling mechanisms and continue to grow, causing the death of the host. 

Tumor survival and propagation dependent on angiogenesis. The use of inhibitors of 

angiogenesis can serve as promising agents in the treatment of cancer. In the present study 

the leaves of Spondias pinnata (L.f) Kurz was evaluated for its in vitro antioxidant activity, 

cytotoxicity in vivo antitumor activity in EAC induced ascites and solid tumor and ex vivo 

anti-angiogenesis. Different fraction of the ethanolic extract was selected for the in vitro 

antioxidant and preliminary cytotoxicity test (Brine shrimp lethality test) based on the 

presence of both flavonoids and phenolics. EASP (Ethyl acetate fraction) and AQSP 

(Aqueous fraction) were screened for their effect on cell viability by trypan blue dye 

exclusion assay in EAC cell lines and MTT assay in Breast cancer cell lines (MCF-7). 

Antitumor effect on EAC induced ascites tumor model in Swiss albino mice was studied by 

monitoring parameters like tumor weight, survival time, tumor cell growth inhibition and 

hematological characteristics. EASP at doses 400 mg/kg was found to be more effective and 

selected for testing antitumor activity in EAC induced solid tumor model. Ethyl acetate 

fraction exhibited a potent antitumor activity by significantly reducing the solid tumor 

volume and weight. The EASP further used to establish the possible mechanism by apoptosis, 

cell cycle analysis and gene expression studies. EASP showed G0/G1 cell cycle arrest 

RTPCR analysis on MCF-7 cells revealed the Erk2 gene activation. The ex vivo gene 

expression study on solid tumor tissue resulted that EASP inhibit the VEGF (angiogenic 

marker) activation and act as anti-angiogenic agent. 

 

 

 



KAS & MIC, Thiruvananthapuram 
International Seminar on ‘Plant Chemistry, Gene Prospecting and Clinical Biology’ 

 
 

55 
 

Hepatoprotective evaluation of Clerodendrum paniculatum flower 

K. Remya1 and M. M. Balamurali2 

1Al Shifa College of Pharmacy, Poonthavanam, Perinthalmanna, Malappuram 
2Department of Chemistry, School of Advanced Sciences, Vellore Institute of 

Technology, Chennai 

Email: remya_k_krishnan@yahoo.co.in 

 

Abstract 

The present study was carried out to isolate, characterize, and hepatoprotective evaluation of 

Clerodendrum paniculatum flower extracts. For the same, successive solvent extraction of 

C.paniculatum flower was carried out using petroleum ether, chloroform, ethyl acetate, 

alcohol and water. These extracts were qualitatively analyzed for phytoconstituents. Their 

phenolics and flavonoid contents were also quantified. Antioxidant study extracts were 

studied by using nitric oxide (NO) radical scavenging, 2′-diphenyl-1-picrylhydrazyl (DPPH), 

2,2-azinobis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and reducing ability assays. 

Alcoholic extracts have shown higher antioxidant activity and were selected for 

hepatoprotective evaluation. Carbon tetrachloride (CCl4) was used to induce hepatotoxicity. 

Liver enzyme levels such as SGOT, SGPT ALP, protein, and total bilirubin content were 

measured. The histopathological evaluation was carried out to determine the liver 

architecture. The extract-treated group has shown comparatively reduced levels of liver 

enzymes and increased protein levels. The histopathological study of the extract-treated 

group represented almost the same liver architecture as that of the normal control group. The 

results support the proof of the hepatoprotective potential of the C. paniculatum flower with 

potent antioxidant activity and enhanced liver enzyme levels. 
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Abstract 

 In both advanced and developing economies, cancer poses a serious threat to public health. 

In contemporary civilization, carcinogens are all around us. The ability of biological, 

chemical, synthetic as well as natural compounds to counteract, reduce or halt the progression 

of carcinogenic agents is known as anticancer activity. Many synthetic drugs are used to treat 

the condition, but they also pose harmful effect, hence the research is underway to develop 

plant derived anticancer drugs instead.  Present investigation was carried out to estimate the 

anticancer property of Ipomoea sepiaria Koenig Ex. Roxb. and Evolvulus alsinoides Linn. 

They belong to the family convolvulaceae. The plant samples were subjected to aqueous and 

ethanol extraction using soxhlet apparatus.  Primary phytochemical screening shows the 

presence of secondary metabolites that possess antioxidant activity.  Gas Chromatography 

and Mass Spectrometry were used to analyse the bioactive compounds from ethanolic 

extracts. Cytotoxic effects of extracts were screened on different cell lines by MTT assay and 

confirmed by NRU assay, the results of which proved Ipomoea sepiaria ethanolic extract as 

the most active anti-proliferative agent.   Morphological changes of cells were examined by 

adherent property and clonogenic assay. The initiation of apoptosis by ethanolic extract of 

Ipomoea sepiaria Koenig Ex. Roxb. was analaysed by dual staining method and caspase 3 

assay. DNA damage was examined by comet assay.  Reactive oxygen species production was 

assessed by ROS assy. The results exhibited that cytotoxic effect of ethanolic extract of 

Ipomoea sepiaria is more against the HT29 cell lines with an IC50 value of 35µg/ml and it 

induces apoptosis mediated cell death of in a dose dependent manner. Cells treated with the 

extract showed evidence of Caspase-3 activation and DNA damage. The results indicate that 

with Ipomoea sepiaria Koenig Ex. Roxb. which is abundant in our natural flora exhibits high 

anticancer activity due to the presence of some bio active compounds. 
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Abstract 

Fig trees are traditionally used Ayurvedic medicinal plant for the anti-bacterial, anti-diabetic 

hypolipidemic, anti-cancer and anti-oxidant activities. Ficus species are believed to contain 

polyphenols, phenolic acids, flavonoids, anthocyanins and carotenoids. The scientific 

validation of the claim and significant bioactivity of the plant components is obligatory for its 

use in medicine. The present work is to extract bioactive fractions, biological activity of the 

chemicals and to identify potentially bioactive compound(s) from ethyl acetate extract on the 

fruits of Ficus auriculata Lour. belonging to the family, moraceae. The coarse powder of the 

authenticated plant was used for successive solvent extraction with solvents of increasing 

polarity. Preliminary phytochemical screening was done on extracts to identify the presence 

of various primary and secondary metabolites. In vitro antioxidant activity (DPPH assay) was 

performed and ethyl acetate extract has found high percentage of anti-oxidant activity. The 

extract was subjected to in vitro pancreatic lipase inhibition activity using standard orlistat. 

In-vivo anti-obesity studies were continued with ethyl acetate extract by high fat diet induced 

rat model. Serum lipid levels histopathological studies of liver were carried out. Isolation of 

bioactive compounds was carried out by chromatographic techniques and identification of the 

compound was done by GC-MS, FTIR, and LC-MS. Ethyl acetate extract of plant has found 

high pancreatic lipase activity In vivo biological activity show decreased in body weight and 

low serum lipid levels in treated animal group. Spectral studies like FT-IR and LC-MS 

resulted in identification of compounds having anti-oxidant and hypocholestremic activity. 

The biological study revealed that Ethyl acetate extract of Ficus auriculata Lour. belonging to 

the family, moraceae has dominant anti-oxidant and anti-obesity activity. 
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Abstract 

Tragia involucrata L. (family: Euphorbiaceae) is a medicinal plant, which has been used for 

centuries in traditional medicine as well as in Ayurveda medical system. It is mainly found 

and used by South Asian countries such as Sri Lanka, India, and Bangladesh. For medicinal 

use, whole plant, leaf, root may be used and has been traditionally used to treat inflammation, 

fever wounds, eczema, bronchitis. Main pharmacological activities include anti-inflammatory 

hepatoprotective, anti-histaminic, anti-diabetic, anodyne, CNS depressant, antioxidant and 

antimicrobial activity against P. vulgaris, E. coli and S. aureus. Acute oral toxicity studies in 

mice revealed that methanolic extract of root/leaf was found to be safe with doses up to 2000 

mg/kg. Meniere’s disease is an inner ear disorder characterized by tinnitus, vertigo and 

hearing loss. This is thought to occur due to the accumulation of endolymphatic fluid in the 

cochlea and the vestibular organ. In most cases, it is slowly progressive and significantly 

impacts the social functioning of the individual affected. The prevalence of Meniere 

disease varies between 3.5 per 100 and occurs often in older, female patients. Different 

treatment options in conventional medicine give symptomatic relief, but may significantly 

affect the functioning of surrounding structures. In Ayurveda, though exact correlation of 

disease is difficult, it can be considered as a Vatakaphavyadhi (diseases due to derangement 

of Vata and kapha dosha). Whole plant (Dusparsha in Ayurveda) decoction was given for 1 

week in three patients diagnosed as Menier’s disease clinically during various periods, who 

came in OPD of RARI (Regional Ayurveda Research Institute Thiruvananthapuram). 

Tinnitus, partial hearing loss, vertigo was present in all three patients. Complete cure was 

obtained symptomatically within this short duration without any side effects and recurrence 

in follow up for about 3 months.  Further researches in larger samples are required to 

substantiate this case series study.  
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Abstract 

Candidiasis is an opportunistic fungal infection caused by Candida species; a group of 

opportunistic pathogens common in immunocompromised patients. Counteracting Candida 

infections has long been a threat to public health, and of late COVID-19-associated 

candidiasis (CAC) has posed new challenges. The invasive candidiasis has turned out to 

be an epidemic within a pandemic that has thrown a new challenge with infinite cases 

reported across the world. There is a crucial need for the discovery of novel groups of 

antifungal agents to counteract the threat of multidrug-resistant fungal pathogens. Plant 

volatiles are a group of secondary metabolites produced by aromatic medicinal plants that 

have been reported to exhibit potential antifungal activity. The aim of this study was to 

evaluate the potentiality of essential oil extracted from fruits of Star anise against both 

resistant and susceptible strains of Candida. The oil of Illicium verum Hook exhibited 

strong inhibitory activity with minimum inhibitory concentrations (MIC) of 1 μg/ml. 

Vapour phase activity was evaluated through the disc volatilization method, and the 

Candida cells were exposed to the vapor phase of the EOs, in different concentrations 

(0.1 μg/ml to 1 mg/ml). The results of the chemical analysis of I. verum using GC-MS 

reported the Anethole with an area of 80.62% eluted at the retention time of 10.745. 

Anethole is found to be the major compound responsible for the promising anticandidal 

activity of essential oil against selected Candida strains. Results showed that the essential 

oil from star anise could be effective in controlling opportunistic infections caused by 

Candida. 
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Abstract 

A soft annual plant with the common names cupid's shaving brush and lilac tassel flower, 

Emilia sonchifolia, Family: Asteracea, is used as a folk remedy to treat wounds. The majority 

of tribal people use this for wound healing, according to a literature review. Therefore, the 

current study's aim is to assess the pharmacological activity of an aqueous extract of Emilia 

sonchifolia utilising an excision and incision wound model on male albino Wistar rats. 

Preliminary phytochemical research has found that flavanoids, saponins, glycosides, and 

sugars are present. The aqueous extract of Emilia Sonchifolia does not cause any kind of skin 

irritation, according to a rat skin irritation test. This is a navigating property for wound 

healing of Emilia Sonchifolia. The epithelization process and wound contraction period also 

showed marked decrease compared to control group. This effect activity can be attributed to 

flavonoid content of the present drug. Flavonoids reduce lipid peroxidation and prevents cell 

nacrosis and improved vascularis. In incision model, the wound breaking strength was 

increased than control but less than that of standard drug. Emilia sonchifolia was potent as 

compared with cipladine in excision and incision wound models. 
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Abstract 

The prevalence of diabetes, now a serious global health problem, has increased significantly 

over time. Diabetic encephalopathy (DE) is one of the complications of diabetes mellitus that 

affects the nervous system. Inflammation is one of the key features of diabetes and plays a 

crucial role in its pathogenesis. Microglial activation and the release of inflammatory factors 

(TNF, interleukin) and free radicals are the main manifestations of neuroinflammation, which 

may result in the gradual destruction of brain cells, particularly those in brain areas important 

to cognitive function. The present study was aimed to evaluate the anti-inflammatory effect 

of menthol in experimental diabetic encephalopathy. Diabetes was induced in male Sprague-

Dawley rats by a single intraperitoneal injection of streptozotocin (40mg/kg body weight). 

After 4 weeks of diabetes induction, cognitive impairments were evaluated using the Morris 

water maze test. 50 mg/kg of body weight of menthol was administered orally for 60 days. 

The levels of plasma insulin, glucose, glycated hemoglobin, hepatic toxicity markers, 

inflammatory enzymes, and mRNA expression of genes involved in inflammation were 

evaluated. Results were compared with diabetic rats supplemented with standard drug 

metformin (100mg/kg body weight). Oral administration of menthol improved cognitive 

performance in diabetic rats. In addition, menthol significantly ameliorated hyperglycemia, 

elevated insulin levels, decreased HbA1c and hepatotoxicity markers. Menthol could 

decrease the activities of inflammatory enzymes such as COX, LOX, NOS and MPO. 

Moreover, menthol down regulated the expression of pro inflammatory markers such as NF-

κB, TNF-α, IL-1β, and IL-6 and upregulated the expression of anti-inflammatory marker 

such as IL-10. The present findings suggest the anti-inflammatory effect of menthol and its 

therapeutic potential for the management of diabetes.  
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Abstract 

Cervical cancer ranks third in terms of the number of new cases diagnosed each year. It is 

considered as a severe problem in underdeveloped or developing countries with limited 

diagnostic resources. Hence, discovering new medications at a reasonable cost is critical. 

Natural product-based pharmacophores have greater acceptability in the market due to their 

availability, relatively lesser side effects, structural diversity and toxicity. In this context, we 

selected a plant, Cyclea peltata belongs to the family Menispermaceae. The plant is known as 

Rajapatha in Ayurveda and has been a part of many ayurvedic formulations especially for 

treating women reproductive system ailments, like, Pushyanuga churna. The available pieces 

of literature suggest its anticancer activities. However, studied only at extract level. Hence, 

we decided to isolate the phytomolecules which are imparting the anticancer potential. We 

have successfully isolated 3 compounds from the rhizome of the plant, which included 

phaeanthine, cycleanine and N-methyl corydaldine. We screened the molecules for their 

antiproliferative potential against cancer cell, HeLa.  Phaeanthine showed a better 

antiproliferative potential with an IC50 of 8.101 ± 0.04 µM.  The in-silico screening of the 

compound reveals its binding with Akt as reflected in docking score of -5.023. It activated 

the mitochondria-mediated apoptotic pathway by down regulating the expression of the 

proliferative protein p-Akt and other anti-apoptotic proteins MCl-1, IGF-2, and XIAP. 

Mitochondrial participation was validated using a mitochondrial membrane potential assay 

and measuring cytochrome C levels in mitochondria and cytoplasm. Phaeanthine induces the 

cell cycle arrest by down regulating the key proteins involved in cell cycle regulation. To the 

best of our knowledge, this is the first report on the comprehensive examination of anticancer 

activity in any cancer cell line, particularly HeLa. The findings of this study, taken combined, 

shed light on the possibility of generating a therapeutic lead from phaeanthine to treat 

cervical cancer. 
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Abstract 

Methylglyoxal (MG) is a reactive carbonyl species formed during hyperglycemia, leading to 

the formation of Advanced Glycation end products (AGEs). They interfere with proteins 

heterogeneously, rendering denaturation and consequent loss of function and accumulation. 

In this study, we have investigated the role of AGEs in muscle myopathy and its amelioration 

by catechins. Along with alteration in myogenic differentiation proteins, MG induces 

oxidative stress and autophagy. Calcium levels were also analysed using fluorescence 

microscopy and protein level expression of SERCA, confirming impaired calcium 

homeostasis. RAGE (Receptor for AGEs) was observed to mediate the effects of AGE, as its 

expression was significantly higher in MG-treated cells. However, catechins could 

significantly reduce RAGEs and oxidative stress by enhancing the levels of Nrf2(transcriptor 

factor for major antioxidant enzymes) in the cell. Furthermore, catechins dose-dependently 

downregulated the levels of autophagic markers, thus protecting the cell. Overall, the findings 

of this study suggest that enhanced AGE production and subsequent RAGE-AGE interaction 

obstruct the muscle development program and that catechins attenuate the effect of AGEs on 

L6 skeletal muscle cells. Thus, this study reveals that catechins could be a suitable druggable 

candidate against diabetic myopathy and, thereby, diabetic complications.   
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Abstract 

Carica papaya L. leaf is used in traditional medicine in Asian countries to improve platelet 

count during dengue fever and other thrombocytopenic conditions. In the present study we 

have adopted a bio-guided fractionation procedure to extract crude alkaloids from C. papaya 

leaves. Briefly, the crude alkaloids were initially extracted in chloroform followed by 

fractionation using petroleum benzine. The presence of alkaloids was confirmed by 

Dragendorff’s test. The yield of alkaloids in the fraction was quantitated and samples were 

subjected to mass spectrometry by UPLC-Q-ToF-MS. The sample was analysed in ESI 

positive ionization mode. The spectrum has revealed 7 nitrogen containing compounds. The 

identified compounds include carpaine, carpamic acid and methyl carpamate. Among these 

C35H52N2O4, C28H50N2O5, C22H31NO3 are newly reported alkaloid compounds from C. 

papaya   leaf. The study is a unique simple and cost-effective method to isolate and 

characterize crude alkaloids from C. papaya leaf. The identified alkaloid fractions have the 

potential to be used in in vitro and in vivo systems for biochemical and pharmaceutical 

applications. 
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Abstract 

Severe Acute Respiratory Syndrome Coronavirus (COVID-19) is considered as major life-
threatening disease and dangerous to human population worldwide. The symptoms are related 
with upper and lower respiratory tracts like cough, fever and headache are visualized during 
viral infection and at last fatal if condition remains chronic more than 10 days. As by 
AYUSH, WHO recommended kabasura chooranam plays a very important role for targeting 
SARAS-COV-2 and their pathway. Oral administration of kabasura chooranam in the form of 
oral liquids is a convenient method, but in some instances, administration of the drug is not 
feasible like preparation of powder into liquid preparation with heat. Degradation of kabasura 
chooranam aqueous extract on prolonged time storage may produce instability. They consist 
of 15 herbal ingredients are shown to possess antiviral activity. So, increasing the stability 
time, producing faster actions, consuming required dose and masking bitter taste an oral 
dispersible tablet has been developed. 5gm of kabasura chooranam added with 240mL of 
distilled water, boiled, allowed to concentrated to three fourth of its volume and made into 
powder by lyophilization, other excipients such as croscarmellose sodium 5%, micro 
crystalline cellulose 55%, mannitol 15%, talc 1%, magnesium stearate 1% sodium saccharine 
3% were added and tablet is compressed by direct compression method. By phytochemical 
screening of kabasura chooranam showed the presence of alkaloids, flavonoids, glycosides, 
sterols, carbohydrates terpenoids, tannis and protiens. By HPTLC profile analysis quercetin is 
present at 254nm. The hardness of the tablet possessed good mechanical strength. The weight 
variation test values are present within acceptable limit of tablet. Friability test values for 
prepared tablet showed less than 1% weight loss that is highly within the acceptable limit. 
Disintegration time of kabasura chooranam fast dissolving tablet values 46 sec. By FTIR and 
DSC analysis for sample and whole formulation, there is no appreciable interactions shown. 
Oral dispersible tablet of kabasura chooranam is taken without need of water and also readily 
dissolved in mouth with producing quick actions and pleasant taste, these helps to reduce the 
dose related side effects, reduces nauseatic effects and also helps in preventing and 
management of COVID-19.  
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Abstract 
Rabies is a 100% fatal, non-curable neurological viral disease. Currently Kerala state is 

facing challenging issues on rabies. Brain samples are the gold standard sample 

recommended by WHO for the diagnosis of rabies. The proposed study was conducted to 

evaluate the effectiveness of rabies virus in nuchal skin sample to the rabies positive brain 

sample. In this study rabies positive 6 brain samples and nuchal skin samples also 

collected. They were evaluated by conventional and real time PCR methods. From the 

results it reveals that the nuchal skin was used 3 out of 6 samples were positive for rabies 

viral antigen in conventional PCR and 4 samples were positive in real time PCR. From the 

experiment it was revealed that the nuchal skin samples were not always reliable for rabies 

diagnosis in comparison with brain samples. The reason for such an observation may be 

because the nuchal skin nerves may have rabies viral antigen in low quantity or sampling 

errors where nuchal skin specimens won’t have adequate number of nerves. All the results 

were very clearly suggesting that the nuchal   skin samples are promising tool for rabies 

diagnosis, this requires further procedural standardization before suggesting the same as an 

alternative to the more risk involved brain sampling method. Further studies required to 

provide better characterization and profiling of nuchal skin sample as an alternative for the 

brain samples. 
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Abstract 

Type 2 Diabetes is a major non-communicable disease affecting people globally. Type 2 

diabetes is the predominant form accounting for 90% of the diabetic cases. It is mainly 

characterized by insulin resistance (impaired glucose uptake) in peripheral tissues such as 

skeletal muscles, adipose tissue and liver and also by impaired insulin secretion from 

pancreatic beta islets. The current treatment strategies are inadequate in terms of the 

economic burden adverse side effects of the commercial drugs and poor patient compliance. 

There is an urgent need for identifying newer targets for disease intervention and also for 

alternative therapeutic strategies. Endoplasmic reticulum (ER) stress has emerged as a factor 

contributing to insulin resistance and subsequently diabetes. Targeting ER stress and 

associated downstream pathways may aid in gaining insight into new therapeutic targets.  In 

the present study, we have investigated the mechanism of action of tangeretin, a citrus 

methoxyflavone against tunicamycin (pharmacological ER stress inducer) induced insulin 

resistance in rat skeletal muscle L6 cell lines. Our findings indicate that tangeretin 

significantly alleviated tunicamycin induced insulin resistance as was evident from the 2-

NBDG uptake flow cytometry analysis. Tangeretin also downregulated the expression of the 

ER stress marker proteins (GRP78, IRE-1, ATF6, XBP-1, ATF4, p-PERK). The potential of 

tangeretin in reversing insulin resistance was also confirmed by evaluating the expression 

profile of the key proteins (p-IRS -1, Glut4, AMPK, AS160, LKB1, PI3K, AKT) involved 

through western blot assay. The mechanism of action of tangeretin was further validated 

through the inhibitors dorsomorphin (AMPK inhibitor) and wortmannin (PI3K inhibitor). 

From the results, it is evident that tangeretin mitigates tunicamycin induced insulin resistance 

via the AMPK signaling in rat skeletal muscle L6 cell lines.  
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Abstract 

Phospholipase A2 (PLA2) is one of the major toxic components present in Russell’s viper 

venom. These PLA2s induce inflammation, tissue destruction, neurotoxicity, myotoxicity and 

anticoagulant effects after envenomation. Studies suggest that currently available Indian 

polyvalent antivenoms do not effectively recognize low-molecular-mass proteins present in 

snake venom, including PLA2s. In this regard, alternative therapies to combat envenomation 

are the need of the hour. Plant-based medicines are widely used for snake bite treatment, but 

the active principle behind their action is not explored well. Seabuckthorn is considered a 

wonder plant from the Himalayas. The leaves of the plant are reported to be a rich source of 

flavonoid glycosides (FG) having potential pharmacological effects. However, the inhibitory 

property of the flavonoid glycosides isolated from the leaves of this wonder plant towards 

various venom proteins is not yet documented. We have obtained Hippophae salicifolia 

leaves and designed an extraction procedure to get a flavonoid glycoside enriched fraction for 

our studies. In vitro inhibitory assay with the flavonoid glycoside enriched fraction from 

seabuckthorn leaves exhibited dose-dependent inhibitory effects on the PLA2 activity of 

Russell’s viper venom. In a nutshell, the current study suggests the potential of plant-derived 

small molecules as alternatives for treating snakebite victims. 
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                       Abstract 

Microorganisms of the phytomicrobiome are associated with every plant tissue, which 

combine with plants to form the holobiont and provide a variety of services to the plant. 

They play an important role in the acquisition and assimilation of nutrients, improving soil 

texture, modulating extracellular molecules and various signaling compounds. The use of   

plant growth-promoting microbial preparations as live microbial biofertilizers offers a 

promising alternative to chemical fertilizers and pesticides. Solubilization of inorganic 

phosphates is one of the main mechanisms promoting plant growth by plant-associated 

bacteria. This involves bacteria releasing organic acids into the soil to dissolve phosphate 

complexes, converting them into ortho-phosphate available for plant absorption and use. In 

addition, some properties such as anti-microbial, growth hormone production and other 

secondary metabolite production are also useful for promoting the growth of plants. In this 

study, wild pea plant was collected from two different locations of Alappuzha district and 12 

bacterial isolates were isolated in Congo red yeast extract mannitol media. Organisms were 

further evaluated for its phosphate solubilizing ability. Among the 12 isolates, PW1 and 

PW7 showed phosphate solubilizing ability and can be considered as PSB. Their percentage 

solubilization ability was further evaluated and strain PW1 showed maximum percentage of 

solubilization. Antibiosis of the isolates were studied against possible pathogens and it was 

observed that the isolates showed antibiotic property against Candida albicans. Bio stimulant 

activity of the organisms were tested in Mung bean (Vigna radiata) plant and showed that the 

isolate showed bio stimulant activity when applied along with rice ban and sawdust as carrier. 

Biochemical and molecular characterization of organism was also carried out for the 

identification of organism. 
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Abstract 

Skin cancer is becoming a common public health issue worldwide and accounts for 1-2% of 

all cancers in India. Skin is exposed to carcinogens and mutagens especially UV radiation 

from sunlight, occupationally or accidentally.  Hence an increase in skin cancer rate among 

younger individuals and aged group are reported. Photodynamic therapy (PDT) is an 

emerging and promising treatment for cancer. The usage of natural photosensitizers in PDT 

increases the demand of the treatment. Fagopyrin from Fagopyrum tataricum has a structure 

similar with hypericin, a well-established natural photosensitizer. The photodynamic impact 

of fagopyrin on skin cancer cells is still poorly understood. Our study investigates the 

phototoxic effects of fagopyrin against human squamous carcinoma cells (A431).  The 

isolation of fagopyrin from ethanolic extract of the plant was performed by TLC followed by 

HPLC. HR-LCMS analysis was done for the identification of fagopyrin. The cytotoxic effect 

of the isolated fagopyrin on A431 cells was examined by MTT, trypan blue exclusion assay 

and neutral red uptake assay. Induction of apoptosis by fagopyrin PDT was determined by 

dual staining method and caspase 3 colorimetric assays. DNA damage was assessed by single 

cell DNA damage assay (comet assay). The results of the above experiments show that 

Fagopyrin, when treated alone is non-toxic to cancer cells and non-cancer cells; however, 

when irradiated with Halogen tungsten lamp (1000 W) it shows cytotoxicity against A431 

cells with an IC50 value of 37μg/ml. Fagopyrin-PDT resulted in cell death in a dose-

dependent manner and caused apoptosis in photosensitized cells. Biochemical analysis 

revealed the involvement of Caspase-3 activation and DNA damage in cells that underwent 

Fagopyrin-PDT. Our data demonstrate that fagopyrin from Fagopyrum tataricum is an 

effective natural phototoxic compound against skin cancer cells.  
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Abstract 

Cerberin (2-o-Acetyl neriifolin) is the principal cardiac glycoside present in the seeds of 

Cerbera odollam belonging to Apocynacea family. The seeds of Cerbera odollam are used as 

a poison for suicidal as well as homicidal purpose by people around the world. Its detection 

in the body fluids is somewhat difficult. The aim of this study was to develop a FT-IR 

spectrophotometric procedure for the analysis of cerberin in rat plasma.  A Fourier Transform 

Infrared (FT-IR) spectrometric method was developed for the rapid, direct determination of 

cerberin in rat plasma. The Universal ATR spectra were recorded and used for this study. 

Multiple Linear regression (MLR) where a restricted set of absorption band is used for 

calibration. Beer-Lambert law was used for data processing. A recovery of 98.8% of cerberin 

from rat plasma with a correlation coefficient of 0.9980 was obtained. The linear regression 

equation for cerberin was calculated to be y = -1.0943-1.5875 x, where x and y are 

concentration and integrated peak area respectively. The method had excellent reproducibility 

for the standard of 0.2 mg, 0.19 ± 0.107% (n = 6). The recovery test is an experimental design 

to verify the relationship between the amount of substance added and the amount quantified 

by this assay. In this test the observed concentrations of pure Cerberin in rat plasma were not 

significantly different from the stated concentrations by Student's t test, P = 0.05% (100.06 ± 

1.28%, n = 3). The method gave rise to linear data in the range 0.1–0.8 mg with accuracy and 

precision in the range 0.86–1.4%. Therefore, this FT-IR-spectrophotometric assay was 

accurate, and may be recommended for the simple quantification of cerberin. Derivative UV 

Spectroscopy and HPTLC method also developed. 
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Abstract 

Macrosphyra longistyla is a climbing shrub which belongs to the family Rubiaceae. It is a 

native of Africa and is found in several tropical countries. Bio-assay guided fractionation of 

its crude ethyl acetate leaf extract led to the isolation of oleanolic acid (OA), a penta-cyclic 

triterpenoid, as colourless crystals. Oleanolic acid (3b-hydroxyolean-12-en-28-oic acid) and 

its derivatives are reported to possess several promising biological properties such as 

hepatoprotective effects, anti-inflammatory, anti-oxidant and anti-cancer activities. 

Mitochondria are the organelles where reactive oxygen species are released as a result of its 

oxidative metabolic activities. Rational design of the anti-oxidants that target mitochondria 

are being developed as a new strategy to reduce oxidative stress in mitochondria. 

Mitochondriotropic anti-oxidants are usually generated by conjugating a bioactive to a 

lipophilic triphenyl phosphonium cation (TPP)2,3. Hence, we hypothesized that the 

conjugation of the bioactive oleanolic acid to TPP would lead to the targeted 

mitochondriotropic action of the lead bioactive and also enhance its bioavailability. Oleanolic 

acid (OA) was reacted with propyl triphenyl phosphonium bromide (TPP) in the presence of 

triethyl amine, in acetonitrile at room temperature, in order to synthesise TPP conjugated 

oleanolic acid (TPPOA) in good yield. 
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Abstract 

Multiple Myeloma (MM) is a malignancy terminally differentiated clonal plasma cells which 

are primarily localized in the bone marrow. In most cases, these plasma cells are able to 

secrete monoclonal immunoglobulins (Ig) protein (M protein) in the serum and or urine. 

About 15-20% of MM patients secrete monoclonal light chains (kappa or lambda) only, 

without expression of the normal Ig heavy chain, which constitute Light Chain MM. 

Monoclonal proliferation of plasma cells resulting in the production of monoclonal antibody 

can damage bone marrow, resulting in cytopenia and frail, brittle bones or renal failure. The 

accumulation of the monoclonal antibody, Bence-Jones proteins, can precipitate in the urine 

resulting in kidney damage and renal failure, and it can be seen in two-thirds of MM. The 

hallmarks end organ damage of MM is referred to as “CRAB” symptoms: hypercalcemia, 

renal involvement, anemia and body lesions. The study was conducted to analyze the 
significance of the type of free light chain elevated, kappa lambda ratio as well as its 
correlation with CRAB criteria in Indian population and its statistical significance in newly 
diagnosed multiple myeloma patients. 115 patients with newly diagnosed MM were enrolled 
in the study and their average age was 62 years. Biochemical parameters such as free light 
chains assays, calcium, haemoglobin, creatinine, creatinine clearance was recorded. 
Correlation of kappa and lambda chain and its ratio were statistically analyzed by Pearson 
correlation analysis. There is no linear relationship between Kappa coefficient and calcium, 
haemoglobin, creatine clearance and correlation between bony lesions. When correlating 
lambda chain, it has been found there is no linear relationship between Lambda coefficients 
with calcium, Hb, creatinine clearance and bony lesion. There is no linear correlation 
between K/L ratio and calcium and in the case of haemoglobin, creatinine and creatinine 
clearance, there is linear relationship observed. From this study we realized the significance 
of light chains in Multiple myeloma and the correlation with CRAB criteria in newly 
diagnosed multiple myeloma patients. In future, we would like to continue this study with a 
large number of populations for proper diagnosis, treatment, follow up and making more 
aware of multiple myeloma in our country and world for the overall eradication of this 
cancer. 
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Abstract 

 Alzheimer’s is a progressive disease beginning with mild memory loss and possibly leading 

to loss of the ability to carry on a conversation and respond to the environment. Alzheimer’s 

disease involves parts of the brain that control thought, memory, and language. It can 

seriously affect a person’s ability to carry out daily activities. In numerous cases, disorders 

are leading to an imbalance between free radicals and the scavenging of the molecules, which 

results in oxidative stress. This phenomenon is presented as one of the causes of many 

diseases and premature aging. Mussels are a clean and nutritious source of protein. Mussels 

contain many vitamins and minerals, a very good source of vitamin B12. They're also a good 

source of vitamin C, thiamine, riboflavin, phosphorus, and zinc. According to the main aim 

of the paper, oxidative stress is introduced as one of the essential causes of the most common 

neurodegenerative disorder Alzheimer’s Disease. Primarily for analyzing the antioxidant 

compounds from mussels we extracted total metabolites compounds from mussel tissue. 

Separate assays were done to analyzing total antioxidant compounds. DPPH, Hydrogen 

radical scavenging, Lipid peroxidation. Significant results are obtained from each antioxidant 

assays. Our study reported the purification and characterisation of high antioxidant 

hydrolysate from blue mussel (Perna Viridis) protein.  
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Abstract 

Rotula aquatica Lour. is an inevitable component of multiple ayurvedic formulations for liver 

damage, heart disease, kidney and bladder stones. To date the hepatoprotective activity of this 

plant is not scientifically sound. Present study investigates the hepatoprotective activity of the 

ethanolic extract of Rotula aquatica Lour. on paracetamol induced hepatotoxicity in Albino 

wistar rats in preventive and curative model. In vitro antioxidant studies (DPPH, Nitric oxide 

radical scavenging and hydrogen peroxide radical scavenging assay), estimation of various 

biochemical parameters of liver function test, histopathological examination and tissue stress 

parameters (SOD, Catalase, LPO) were conducted and results were compared with that of 

standard drug silymarin. Statistical analysis was done by one way ANOVA followed by post 

hoc Turkey’s multiple comparison test. Phytochemical screening revealed the presence of 

mainly flavonoids, triterpenoids, alkaloids and steroids in the extract point to its 

hepatoprotective activity. The radical scavenging activity of the extract was found to be 35 

μg/mL, 54 μg/mL and 32 μg/mL respectively. MTT assay using Chang liver cells endured the 

biosafety of the plant. Extract treated group exhibited a significant reduction (P<0.05 & 

P<0.01) in the LPO level and rise in catalase and SOD levels. The significant reduction in the 

biochemical parameters such as SGOT, SGPT, ALP, bilirubin and total cholesterol on 

treatment with test drug points the curative effect. Present study concluded that, ethanolic 

extract of Rotula aquatica at a dose of 400mg/kg have a significant hepatoprotective activity 

in the curative treatment.  
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Abstract 

Hedychium coronarium is a commonly used ethnomedicinally important plant that belongs to 

the Zingiberaceae family.  The crude methanolic rhizome extract of Hedychium coronarium 

obtained via soxhlet extraction (205 mg/5g of powdered rhizome) was dissolved in absolute 

ethanol (10 mg/mL w/v) for treatment on cell lines. Crude methanolic rhizome extract 

exhibited dose-dependent cytotoxicity in cancer cell lines with IC50 values of 44 μg/mL and 

74.60 μg/mL in A549 and HCT 116 respectively. No cytotoxicity was observed in the normal 

cell line, HEK-293 on treatment with the extract up to a concentration of 125μg/mL. Results 

of clonogenic assay indicated that inhibition rate in colony formation was 38.7% and 50% in 

A549 and HCT 116 cell lines respectively on treatment with the respective IC50 

concentrations of the extract. Intact bands were observed in the gel profile of DNA isolated 

from the treated A549 cell line while slight shearing was observed in the gel profile of DNA 

isolated from the treated HCT 116 cell line indicating the onset of apoptosis. Expression 

analysis of key apoptotic genes viz., BAX, BCL-2, CASPASE 3, CASPASE 9, and PARP-1 

were carried out in the treated cell lines using Real-time qPCR with ACTIN as the reference 

gene. In A549 cell line, downregulation of BAX, BCL-2, CASPASE 3, CASPASE 9 and 

upregulation of PARP-1 was recorded. Whereas in HCT 116 cell line, upregulation of BAX, 

CASPASE 3, CASPASE 9 and downregulation of BCL-2 and PARP-1 was recorded. The 

BAX: BCL-2 ratio was 2.97-fold (in A549 cell line) and 58.96-fold (in HCT 116 cell line). 

The results indicate that the mechanism of action of the extract in the two cancer cell lines 

may be different depending on the nature of cancer and the results indicate that methanolic 

rhizome extract of Hedychium coronarium contains constituents with potential for drug 

development against cancer. 
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Abstract 
 

Ethnomedicinal plants have an upper hand over the current modalities of cancer treatment 

due to their diminished toxicity towards normal cells. P. quadrifolius (Benth.) is a shrub 

belonging to the family Lamiaceae and has antioxidant, anti-bacterial and 

immunomodulatory activities. However, the plant is least explored for its cytotoxic 

activity. Therefore, the objective of this study was to evaluate the cytotoxic effect of P. 

quadrifolius (Benth.) leaf extract on cancer cells and to elucidate its action on genes of 

apoptotic pathway. The cytotoxic effect of the leaf extract was evaluated by MTT assay in 

human lung (A549), breast cancer cell line (MDA-MB-231) and normal cell line HEK 293. 

The extract showed dose dependent reduction in cell survival percentage, while it was non-

toxic towards normal cells in the above dosage. The leaf extract also inhibited the colony-

forming ability of cancer cells in the clonogenic assay which was indicative of the extract’s 

ability to affect cell survival and proliferation. DNA isolated from the methanolic leaf 

extract of treated cells when subjected to DNA fragmentation assay was observed to be 

sheared, which is an indication of apoptosis. Expression profiling of genes BAX, CASPASE 

3, CASPASE 8, CASPASE 9, PARP and BCL2 showed upregulation of apoptotic genes and 

downregulation of anti-apoptotic genes in the treated cells. The BAX/ BCL2 ratio was 

found to be greater than 1 which confirms that active apoptosis is happening in cancer cells 

upon treatment with leaf extract. The findings suggest that the leaf extract of P. quadrifolius 

(Benth.) can be a potent candidate for development of cancer chemotherapeutics after 

further advanced research. 
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Abstract 

In recent years, the curiosity to understand the molecular constituents of the organisms 

enabled researchers to develop various methods. Transcriptome sequencing is an excellent 

method to understand the transcriptome in greater detail. A total collection of RNAs, 

including both coding and non-coding RNAs, is referred to as a transcriptome, and reading 

the arrangement of their nucleotide bases is called transcriptome sequencing. The present 

study aims to understand the transcriptomic changes induced in Arabidopsis thaliana plants 

due to various rhizobacterial infections. The model organism, A. thaliana, was challenged 

with various bacterial strains such as beneficial bacteria (Pseudomonas fluorescens and 

Rhizobium leguminosarum), pathogenic (Pseudomonas syringae) and non-pathogenic 

bacteria (Agrobacterium tumefaciens avirulent strain LBA4002). The RNA of all the samples 

was isolated, converted to cDNA and subjected to sequencing. The transcriptome analysis 

revealed quite interesting information. Plants infected with all the strains exhibited 

upregulation of genes involved in DNA methylation and defence. Transcriptome analysis of 

plants treated with non-pathogenic A. tumefaciens, P. fluorescens, and R. leguminosarum 

revealed that the genes involved in plant growth promotion, hormone signalling pathways, 

cell wall organization shade avoidance, and light-sensitive pathways were upregulated. On 

the other hand, the transcriptome of plants challenged with the pathogenic bacteria P. 

syringae had upregulation of genes involved in various pathways of terpene biosynthesis and 

defence. Deeper comparison could reveal more differences and similarities between the 

treatments, which would give a better understanding of host response during microbial 

interaction. 
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Abstract 

Centella asiatica is a medicinal herb of high therapeutic potential and nutritional value 

widely distributed over Asian countries including India. Due to overharvesting and reduced 

cultivation it became a species under threat. Research on this medicinal plant's genetic 

diversity and DNA fingerprinting may be useful for cultivation and preservation of the 

species. In order to accomplish this, our study used the Start Codon Targeted (SCoT) 

polymorphism. Based on previously collected HPLC data, plants from the JNTBGRI 

conservatory were chosen based on their asiaticoside and madecassoside content. The 

genomic DNA of the plant was isolated and SCoT PCR assay was carried out. DNA 

fingerprints were developed based on the agarose gel electrophoresis images. Using 

POPGENE ver. 3.2 software genetic diversity was analyzed and dendrogram was constructed 

using MEGA ver7. The DNA fingerprints created helped differentiate all of the accessions 

using the fewest number of primers possible. The asiaticoside content and genetic diversity 

may be related to geographic distance, originating location's altitude environmental 

conditions and extrachromosomal inheritance according to the findings of the present study. 

The work also demonstrates the validity and effectiveness of SCoT markers in genetic 

diversity research and DNA fingerprinting of C. asiatica. 
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Effect of Modulin, an antioxidant-based plant biostimulant, on the 
regulation of oxidative stress responsive genes in maize 
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Abstract 

Numerous plants exposed to a wide range of environmental stresses, such as drought, 
extreme heat/cold, ultraviolet-B radiation, darkness, high salinity, nitrogen deficiency, 
carbohydrate supplementation, herbicide treatment, heavy metal exposure, magnetic field 
influence and pathogen infection show significant effect on the antioxidant enzymes. In the 
current study plants that were subjected to water deficit conditions showed variations in the 
expression of one of the major classes of genes encoding for antioxidant enzymes. The four 
SOD gene expression profiles revealed that up to day six, control plants exposed water stress 
showed a considerable elevation of four SOD genes (ZnSOD, CuSOD, MnSOD, and 
FeSOD9), which protect the cellular components against damaging ROS. The application of 
antioxidant based biostimulants had an impact on the SOD gene expression in maize 
seedlings. Gene coding for antioxidant enzymes were activated in plants treated with 
Modulin compared to untreated control plants. Maximum transcript accumulation levels were 
recorded after 24 h (ZnSOD, MnSOD, and FeSOD) of application of Modulin and the 
standard product. It was observed that, a persistent expression of SOD genes was more 
substantial at lower doses even after 6 days, in all the plants treated with biostimulants. In 
addition, the plants exposed to water deficit conditions also showed a greater elicitation of 
metabolic genes like LHC and LOX. SOD and metabolic genes were down regulated in 
plants treated with increasing doses of bio-stimulants. ZnSOD, LHC4, and LOX genes in the 
stressed plants were found to be expressed constitutively even after withdrawing stress 
conditions. This demonstrates unequivocally that plant biostimulants (Licorise-L1, Salicylic 
acid-S1, and Modulin-M2) showed consistent effect on the seedlings (ie., even 21 days after 
application). The expression of Zn, Cu and MnSOD was markedly induced in the treated 
stressed plants compared to untreated stressed and healthy plants (not stressed). Zn, Fe and 
Fe-SOD gene was up-regulated where as Cu-SOD gene was not responsive to water deficit 
condition. Increased levels of cytosolic SOD transcripts are known to confer protection to the 
plant against oxidative stress & also light harvesting system, which could have increased 
tolerance against water deficit conditions. And the sensitivity that was observed in untreated 
plants (under stress) could be due to limited expression of SOD (Zn, Mn and Fe) and 
photosynthetic genes (LHC and LOX). 
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Abstract 
 

Caesalpinia mimosoides Lamk. has attracted considerable research attention, as the derived 

compounds from C. crista and C. pulcherrima have reported the ability to modulate oxidative 

stress and thus affect cancer cell development by altering gene and protein cell expression. The 

present study was designed to evaluate the antitumor effect of dichloromethane extract of C 

mimosoides Lamk. root on Ehrlichs Ascites Carcinoma induced tumor model of mice, human 

cancer cell lines and its gene analysis. Cold macerated dichloromethane extract of C. mimosoides 

Lamk. root was subjected to preliminary phytochemical screening. In vitro antiproliferative activity 

of the extract were analyased by Trypan blue assay, MTT assay (MCF-7 breast and A549 cancer 

cell lines), antimitotic assay, hydrogen peroxide scavenging assay and Acridine orange and 

ethidium bromide double staining method. DNA content of tumor cells was analyzed by flow 

cytometry. The gene rejig ability of extract was measured from analysis of p21gene expression, 

micronucleus test, and comet assay. In vivo antitumor activity was determined by computing the 

mean survival time, body weight, tumor growth, total ascetic fluid, packed cell volume, 

hematological parameter and was compared with the standard drug vincristine. Statistical analysis 

was done by using one-way ANOVA followed by Turkey’s multiple comparison test. P <0.05 

considered as significant. In vivo studies revealed that there is a percentage increase in life span 

(82.23%) and mean survival time (33 days) of treated group. The cytotoxicity, apoptotic potential, 

antiproliferative, antimitotic and antioxidant activity were proved from the in vitro assays. DNA 

damage was evident from comet assay showing an increase in comet area, comet length, head 

diameter, tail length and tail area. Gene analysis affirmed that antineoplastic activity was due to the 

p21 gene-mediated G0/G1 cell cycle arrest. This cell cycle regulator represents a new set of 

potential targets for anticancer drugs. 
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Abstract 
 
Cancer is a multifactorial, multifaceted and multi mechanistic disease. Chinese system of 

medicine used Selaginella for its anticancer properties. This study aimed to evaluate the 

anticancer effect and to establish a possible underlying mechanism of action. In vitro cell 

viability screening of ethyl acetate fraction of Selaginella tenera Spring and butanol 

fraction of Selaginella tenera Spring by Trypan blue dye exclusion method in Ehrlich 

Ascites Carcinoma and MTT assay in HeLa and L929 cell lines. The effect of test on 

apoptosis and cell cycle arrest was assessed and analyzed the expression of Bcl-2 using 

RTPCR. In vivo anticancer activity was investigated using Ehrlich Ascites Carcinoma and 

Dalton Lymphoma Ascites model. Potent cell viability property and induction of apoptosis 

was detected in butanolic fraction. The results of in vivo studies are in congruence with the 

in vitro studies. DNA content analysis and cell cycle distribution studies revealed 

significance cell cycle arrest at G0 /G1 phase and also reported an additional peak in test 

strongly pointing to the potent apoptotic effect. During Bcl-2 gene expression study, 

butanoic fraction revealed 36.4 % difference in expression in comparison with control 

unveiling that the down regulation of Bcl2 might be the possible underlying molecular 

mechanism behind the potent apoptotic nature of the plant. The results from the above 

study validate the folkloric anticancer uses of Selaginella tenera Spring. 
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EDUCATION I IN DEVELOPING GREEN ENTREPRENEURIAL 
A 
STUDY EXAMINING THE ROLE OF ENTREPRENEURSHIP 

CHAPTER-19 

1. Introduction 

that are 

INTENTION 
Vishel Elizabeth Jacob, Dr. Manoj Naravanan K. S. & Dr. John K. Babu 

Green entrepreneurship (GE) refers to the practice of starting and running businesses environmentally sustainable and socially responsible. Green entrepreneurs strive .sereate products or services with minimal environmental impact and promote sustainable Jealonment (Demirel, Rentocchini & Tamvada, 2019; Shepherd & Patzelt, 2014). They mQy use innovative technologies, materials, and production methods to reduce carbon fnotprint, waste, and pollution. (Cohen and Winn, 2007; Dean and McMullen, 2007) It is the process of creating and managing environmentally sustainable businesses (Schaper et al.. 2014). Research has shown that green entrepreneurship can lead to environmental benefits and economic growth (Morris et al., 2013). It aids in conserving natural resources, resolving environmental issues (Silajdzic et al., 2015), and creating new job opportunities (Dean & McMullen, 2007), all of which contribute to the promotion of long term social and economic development. Enhancing the GEI in the entrepreneurs of tomorrow will help the economy grow sustainably in the future. 
Entrepreneurship education (EE) has been recognized as an effective way of promoting entrepreneurship and has received significant attention from both academics and policymakers. However, the impact of entrepreneurship education on Green Entrepreneurship Intention (GEI), which aims to create environmentally sustainable businesses, has yet to be thoroughly investigated. 
Green entrepreneurship education is a relatively new field that aims to promote enVironmentally sustainable business practices and create a new generation of green 

tepreneurs. This is currently included within the curriculum for entrepreneurship ucation. Previous research has studied the GEI of college students based on self 
efficacy (Morris et al., 2013), entrepreneurial creativity, entrepreneurship education (Cui 
et al., 2021), financial support, and sustainable development values. This study examines the difference in the green entrepreneurship intention among male and female students and 
also between Undergraduate and Graduate students. The study also explores the 
relationship between entrepreneurship education, green Cognition, and green 

Pgeurship intention,. Green Cognition (GC) refers to an individual's awareness and 

[191] 



understanding of cnvironmental issucs and their ability to think and 

environmentally sUstainable manner. 

Objectives of the Study 
1. To analyse the level of Green Entreprencurship Intention among Male and Female 

students. 

4. 

2. To analyse the level of Green Entrepreneurship Intention among Undergraduate and 

Post Graduate students. 
3. To analyse the influence of Entrepreneurship Education on Green 

Entrepreneurship Intention. 

act 

2 Literature Review 

n an 

To analyse the influence of green Cognition on Green Entreprencurship Intention. 

2.1 Theoretical Framework 

This study draws on two theoretical frameworks to explain the relationshin heture. 

EE, GC, and GEI. The first framework is the theory of planned behaviour (TDD 
developed by Ajzen (1991) which suggests that individuals' intentions to engage in any 

2.2 Entrepreneurship Education 

behaviour are influenced by their attitudes, subjective norms, and perceived behavioural 
control. This theory has been widely applied in studying the factors that influence an 
individual's entrepreneurial intention (Kuckertz & Wagner, 2010). In this research article 
we will use the theory of planned behaviour to investigate the relationship between EE 
GC, and GEI. 

Entrepreneurship education is becoming essential to higher cducation worldwide 
(Cui et al., 2021; Nabi et al., 2017). Entrepreneurship education aims to develop entrepreneurial skills, knowledge, and attitudes among students, encouraging them to become entrepreneurs. Entrepreneurship education focuses on developing creativity, innovation, and risk-taking abilities, which are essential for entrepreneursh1p (Mwasalwiba, 2010). Entrepreneurship education can be offered in various forms, such as academic courses, workshops, incubators, accelerators, and other programs. Green entrepreneurship education is a relatively new field that aims to promoe environmentally sustainable business practices and create a new generation of green entrepreneurs. Green entrepreneurship education teaches individuals how to create a manage businesses that promote environmental sustainability. It includes 

[192] 

individuals with the necessary knowledge and skills to develop and implement environmentally sustainable business practices, such as resource Conservation, waste reduction, and the use of renewable energy (Schaper et al., 2014). Green Entrepreneurship 
such as purchasing environmentally frriiendly products and reducing energy 

consumption 

Education has positively influenced individuals' environmental attitudes and behaviours. 

providing 



the eflectiveness of, 'green cntreprencurship cducation, including the curriculum design, the Rideout ct al., 2013): Schapcr et al., 2014). Scveral factors have been found to influence 

Istructors' 
quualifications, and the mode of delivery (Griesbacher & Stelzer, 2018). For 

2.3 Green Cognition 

Green Cognition refers to the level of knowledge, awareness, and concern about 

environmental issues. Grcen Cognition refers to individuals' understanding and knowledge 

of the relationship between the environnment and the economy. It includes individuals' 

knowledge of the impact of economic activities on the environment, the environmental 

ts of sustainable business practices, and the role of businesses in promoting 

onvironmental sustainability (Le Loarne Lemaire et al.. 2022). 

Green Cognition is essential for promoting environmental sustainability, as it 

inuences individuals' behavior and decision-making about environmental issues (Bansal 

& DesJardine, 2014). Research has shown that green Cognition positively influences 

individuals' environmental attitudes and behaviors, such as recycling, energy conservation, 

and purchasing environmentally friendly products (Cai et al., 2022). 

Several factors have been found to influence green Cognition, including education, 

awareness-raising campaigns, and exposure to environmental issues (Pienaar & Singh, 

2013). For example, awareness-raising campaigns can increase individuals' knowledge of 

environmental issues and their understanding of the importance of environmental 

sustainability (Bansal & Des Jardine, 2014). According to Schaper et al. (2014), formal 

education programs emphasizing environmental sustainability can enhance individuals' 

green Cognition. 

2.4 Green Entrepreneurship Intention 
Green entrepreneurship intention refers to an individual's willingness to start and 

operate a green enterprise. Green entrepreneurship intention is a crucial factor in 

promoting sustainable green entrepreneurship. Individuals with high levels of green 

entrepreneurship intention are more likely to start green enterprises and promote 

Sustainable development. Moreover, green entrepreneurship intention can be influenced 

0y Various factors, such as personal values, social norms, and environmental concerns. 

Green entrepreneurship, in particular, requires individuals to identify and exploit 

Pportunities that positively impact the environment while also generating economic 

aue. Entrepreneurship education equips individuals with the skills and knowledge 

SSary to identify and exploit entrepreneurial opportunities, which can be applied to 

n entrepreneurship (Quazi et al (2020). Thus, entrepreneurship education can help 

individuals recognize green entrepreneurship's potential and develop the skills necessary 

[193] 

Cxample, 
experiential lcarning approaches, such as field trips and internships, have 

enhanccd the eftfectiveness of green cntreprencurship cducation (Schaper et al., 2014). 



to pursue it. Morcover, Entrepreneurship education has positively 

impacted intention to cngage in green entreprencurship (Cai et al., 2015). In 

Santika et al. (2022) proposed the positive influence of green Entrepreneurship on Green Entrepreneurship Intention. 

engage in green entreprencurship positively. Individuals with high levels 
Similarly, Green Cognition has also been found to impact individuals 

Cognition are more likely to cngage in businesses that positively 
including green entreprencurship. For example, Trivedi (2017) found that green Cogutia 
positively influences individuals' intention to engage in green entrepreneurship. TThus, we 
propose that Green Cognition is a critical factor that can influence an individual's entrepreneurship intention and propose that: 
3. Methodology 

3.1 Sample 

their conceptual panh 

This study used a survey research design to collect data from a sample of l undergraduate and postgraduate students in commerce and businessS managemet programs at two universities in Kerala. The participants were selected using a convenienc: sampling technique. The study used a structured questionnaire to collect data entrepreneurship education, green Cognition, and green entrepreneurship intention. Te data collected were analysed using the Mann-Whitney U test and regression. 3.2 Data Collection and Instruments 
The quantitative data for the research were collected using questionnaire. Ik constructs were measured using a five-point Likert scale, from strongly disagree ()D strongly agree (5). This study used the 6 items of GEI adopted and adapted from Wany i 

Hypotheses 

al. (2016). The items of Green Cognition were adopted from Jiang et al. (2020 

impact the environmien 

Additionally, the scale for EE was adapted from Walter & Block (2016). 

gender of the students 
HI: The level of Green Entrepreneurship Intention differs significanty 

education level of the students 
H2: The level of Green Entrepreneurship Intention differs sigificanty 

Intention 
H3: Entrepreneurship Education significantly influences Green 

Entrepreneurst; 
H4: Green Cognition significantly influences Green Entrepreneurship. 

Intention 



Figures I illustrate the conceptual framework for this research. 

Green 
Entrepreneurship 

Education 

4, Results of Data Analysis 

Green Cognition 

Male 

Gender 

Female 

41 Demographics Profile: The distribution of demographic characteristics of the 
respondent is presented in Table 1. 

Currently Pursuing 
Post-Graduation 

All respondents were between 20 to 30 years of age. According to the demographic 
characteristics 52.5 % of the respondents were males while 47.50 per cent were females. 
65 per cent of respondents were post graduates and the remaining 35 per cent were under 
graduates. All the respondents have attended some form of entrepreneurship course in 
their academic program. 

Under Graduation 

H3 

Source: Primary data 

H4 

42 Hypothesis Testing 

Figure 1: Conceptual Model 

Table 1 

Demographic profile of the respondents 

Frequency 

84 

76 

[195] 

Green 

Entrepreneurial 
Intension 

104 

56 

Percentage 

52.50% 

47.50% 

65.00% 

35.00% 

H1: The level of Green Entrepreneurship Intention differs significantly with the 
gender of the students 

Ihe first hypothesis tests the influence of gender on Green Entrepreneurship Intention Factors, The test employed is the non-parametric Mann-Whitney U test. The test 



revealed significant differences in the GEI between Male and Female students, U -2533.5, z = -4.241. p < 0.05. Hence, HI was supported. Female students have Significantly higher mean GEI score (3.98) than male students (3.23). 

Female Students 

Male Students 

Total 

76 

84 

160 

Total 

Undergraduate Students 

Relationship between gender and GEI 

Mean Rank 

89.32 

73.47 

Graduate Students (pursuing PG) 

Table 2 

Sum ofRanks 

Mean 

Rank 

6341.5 

6538.5 

Table 3 

78.03 

H2: The level of Green Entrepreneurship Intention differs significantly with tha 

education level of the students 

Relationship between education and GEI 

83.67 

GEI Thus, H3 and H4 are supported. 

Ranks 

Test 

Mann-Whitney U 

7023 

Z value 

Sum of Test 

5857 

Symp.Sig. (2-tailed) 

[196] 

Mann-Whitney U 

Z value 

Results 

Symp.Sig. (2-tailed) 

2533.5. 
-4.241 
0.035* 

Results 

2928.8 

-3.076 

The results show that undergraduate students have a significantly higher mean GEI 

score (83.67) than graduate students (78.03), with a statistically significant difference (U= 

2928.8, z= -3.076, p < 0.05). 

0.001* 

H3: Entrepreneurship Education significantly influences Green Entrepreneurship 

Intention 

H4: Green Cognition significantly influences Green Entrepreneurship Intention 

H3 and H4 try to understand the influence of Green Cognition (GC) and 
Entrepreneurship Education (EE) on Green Entrepreneurship Intention (GEI). Tns 

analysed using multiple regression analysis using SPSS. According to Table 4, both GC (B 

= 0.38, p<0.01) and EE (ß =0.24, p < 0.05) have a significant positive relationship with 



Constant 

Green Cognition (GC) 
Entrepreneurship Education 
F-statistic 

R2 

Adjusted R2 

5. Discussions 

and 

Table 4 

Relationship between GC, EE, and GEI 

7. Conclusion 

SE 

0.15 

0.11 

0.19 

0.36 

0.38 

0.24 

25.3 

0.36 

0.34 
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t 

2.42 

5.19 

2.36 

0.017 

0.001 

This result indicates that gender may play a role in influencing Green 
Entrepreneurship Intention. The results also suggest that both Entrepreneurship Education 
and Green Cognition are important predictors of Green Entrepreneurial Intentions. 

Snecifically, individuals with a higher EE and GC level are more likely to have stronger 
GEI. 

0.020 

This finding highlights the importance of incorporating EE, especially green 
entrepreneurship education and fostering green cognitive developmnent in individuals who 
want to become successful green entrepreneurs. The study emphasizes the importance of 
EE and the role of GC in promoting green entrepreneurship. Educators can develop 
effective entrepreneurship education programs that promote GC and GEI. Entrepreneurs 
can also benefit from understanding the importance of EE in promoting GEI and 
developing strategies to enhance their green cognitive abilities. The findings suggest that 
universities can be crucial in promoting green entrepreneurship by providing 

<0.00 

entrepreneurship education and fostering environmental awareness among students. 

The study found a significant positive relationship between green Cognition and 
green entrepreneurship intention. This result is consistent with previous research that 

sUggests that environmental awareness can lead to pro-environmental behaviour, including 
green entrepreneurship. This study emphasizes the importance of entrepreneurship 

education in promoting green entrepreneurship. Future research can 

effectiveness of different entrepreneurship education programs in promoting green 

entrepreneurship and identify the key components of successful programs (Hall et al., 
2010). Additionally, the findings suggest that policies promoting green entrepreneurship 
should Consider gender differences in the relationship between environmental attitudes 

explore the 

Breen entrepreneurjal intention. Thus, policymakers and educators should prioritize 



Incorporating green entrepreneurship cducation in lomal cducation 

awareneSs-raising campagS 
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CONSUMER 
BEHAVIOURAND 

EMOTIONAL RESPONSE 
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The pitterm of vonnpion of vonnmers lun Inerusud munifold for sll emeyories of yoods, Te sundard oft 
living of tlhu conmers hus inerensed rapidly, The forelgn monwy from the mgramts and sthu onpon markat hus 
pavd tho way for urnctiny lorvign moniwy íowards our statu, This ean by consdered ss one among the reasomS lor ralsed atandard of living, The chango in the fumily ruetre sizo of the family, income carning, inveting 
mnd spending pallern, marial Mntus, educntlon and occupntiom all huas ehanged the appronch of borh rursl and 
urban consumers towards the market, 
The infomation overflow through most modem devices, the offect of demonstralion, raised standard of iving 
ete has made the people brnd eonseious, The market slso 0s flooded witlh biy corporate and atvove a, brand 
rv competing wih oach other knowing the pulse of the consuMers, Apan from this, the MNCs have sensed the 
eonumer apending pattern ofour state and are rondy to place a murket in our state, So its important o know the 
consumer byhaviour lowards the brands und about the emotional response of the consumers towarde the 
Nelected brands, It is ulso vital to know the factors tut are ucting ss 4 motivator for s consmer to make s 
purchase decinlon amnd what em be tlhe eflect of various bramd relanted variables on the consumeTs, 
The consumers in Kerala show a sensitive beluviour especially towards the brandod yoods and bence the 
results on various brund relited nspects of all the etegories of yoods can be helpful to the researchers in the 
relevant field, business houses unid the conomists for devising market related researches and plans in the 
ftuture. The roseurchors and ncademieians can explore eaeh variable under study and can establish the degree of 
influence of ench and every variable in the consumer decision to purchuse a brand. Thís will help the 
mantacturer and busines houses in developing new strategies for marketing their brands, The busines 

houses can improve their cUstomer relations as well as the product features so as to retain the existiny 
consumers und at the same time they can devise suitable measures to attract the new consumers, 
Dr, Resmi Annie Thomas, Asistant Profesor, PG Depart1ment of Commere, Baselius Colleye, Kottayam, 
Kerala 
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EDUCATION I IN DEVELOPING GREEN ENTREPRENEURIAL 
A 
STUDY EXAMINING THE ROLE OF ENTREPRENEURSHIP 

CHAPTER-19 

1. Introduction 

that are 

INTENTION 
Vishel Elizabeth Jacob, Dr. Manoj Naravanan K. S. & Dr. John K. Babu 

Green entrepreneurship (GE) refers to the practice of starting and running businesses environmentally sustainable and socially responsible. Green entrepreneurs strive .sereate products or services with minimal environmental impact and promote sustainable Jealonment (Demirel, Rentocchini & Tamvada, 2019; Shepherd & Patzelt, 2014). They mQy use innovative technologies, materials, and production methods to reduce carbon fnotprint, waste, and pollution. (Cohen and Winn, 2007; Dean and McMullen, 2007) It is the process of creating and managing environmentally sustainable businesses (Schaper et al.. 2014). Research has shown that green entrepreneurship can lead to environmental benefits and economic growth (Morris et al., 2013). It aids in conserving natural resources, resolving environmental issues (Silajdzic et al., 2015), and creating new job opportunities (Dean & McMullen, 2007), all of which contribute to the promotion of long term social and economic development. Enhancing the GEI in the entrepreneurs of tomorrow will help the economy grow sustainably in the future. 
Entrepreneurship education (EE) has been recognized as an effective way of promoting entrepreneurship and has received significant attention from both academics and policymakers. However, the impact of entrepreneurship education on Green Entrepreneurship Intention (GEI), which aims to create environmentally sustainable businesses, has yet to be thoroughly investigated. 
Green entrepreneurship education is a relatively new field that aims to promote enVironmentally sustainable business practices and create a new generation of green 

tepreneurs. This is currently included within the curriculum for entrepreneurship ucation. Previous research has studied the GEI of college students based on self 
efficacy (Morris et al., 2013), entrepreneurial creativity, entrepreneurship education (Cui 
et al., 2021), financial support, and sustainable development values. This study examines the difference in the green entrepreneurship intention among male and female students and 
also between Undergraduate and Graduate students. The study also explores the 
relationship between entrepreneurship education, green Cognition, and green 

Pgeurship intention,. Green Cognition (GC) refers to an individual's awareness and 
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understanding of cnvironmental issucs and their ability to think and 

environmentally sUstainable manner. 

Objectives of the Study 
1. To analyse the level of Green Entreprencurship Intention among Male and Female 

students. 

4. 

2. To analyse the level of Green Entrepreneurship Intention among Undergraduate and 

Post Graduate students. 
3. To analyse the influence of Entrepreneurship Education on Green 

Entrepreneurship Intention. 

act 

2 Literature Review 

n an 

To analyse the influence of green Cognition on Green Entreprencurship Intention. 

2.1 Theoretical Framework 

This study draws on two theoretical frameworks to explain the relationshin heture. 

EE, GC, and GEI. The first framework is the theory of planned behaviour (TDD 
developed by Ajzen (1991) which suggests that individuals' intentions to engage in any 

2.2 Entrepreneurship Education 

behaviour are influenced by their attitudes, subjective norms, and perceived behavioural 
control. This theory has been widely applied in studying the factors that influence an 
individual's entrepreneurial intention (Kuckertz & Wagner, 2010). In this research article 
we will use the theory of planned behaviour to investigate the relationship between EE 
GC, and GEI. 

Entrepreneurship education is becoming essential to higher cducation worldwide 
(Cui et al., 2021; Nabi et al., 2017). Entrepreneurship education aims to develop entrepreneurial skills, knowledge, and attitudes among students, encouraging them to become entrepreneurs. Entrepreneurship education focuses on developing creativity, innovation, and risk-taking abilities, which are essential for entrepreneursh1p (Mwasalwiba, 2010). Entrepreneurship education can be offered in various forms, such as academic courses, workshops, incubators, accelerators, and other programs. Green entrepreneurship education is a relatively new field that aims to promoe environmentally sustainable business practices and create a new generation of green entrepreneurs. Green entrepreneurship education teaches individuals how to create a manage businesses that promote environmental sustainability. It includes 

[192] 

individuals with the necessary knowledge and skills to develop and implement environmentally sustainable business practices, such as resource Conservation, waste reduction, and the use of renewable energy (Schaper et al., 2014). Green Entrepreneurship 
such as purchasing environmentally frriiendly products and reducing energy 

consumption 

Education has positively influenced individuals' environmental attitudes and behaviours. 

providing 



the eflectiveness of, 'green cntreprencurship cducation, including the curriculum design, the Rideout ct al., 2013): Schapcr et al., 2014). Scveral factors have been found to influence 

Istructors' 
quualifications, and the mode of delivery (Griesbacher & Stelzer, 2018). For 

2.3 Green Cognition 

Green Cognition refers to the level of knowledge, awareness, and concern about 

environmental issues. Grcen Cognition refers to individuals' understanding and knowledge 

of the relationship between the environnment and the economy. It includes individuals' 

knowledge of the impact of economic activities on the environment, the environmental 

ts of sustainable business practices, and the role of businesses in promoting 

onvironmental sustainability (Le Loarne Lemaire et al.. 2022). 

Green Cognition is essential for promoting environmental sustainability, as it 

inuences individuals' behavior and decision-making about environmental issues (Bansal 

& DesJardine, 2014). Research has shown that green Cognition positively influences 

individuals' environmental attitudes and behaviors, such as recycling, energy conservation, 

and purchasing environmentally friendly products (Cai et al., 2022). 

Several factors have been found to influence green Cognition, including education, 

awareness-raising campaigns, and exposure to environmental issues (Pienaar & Singh, 

2013). For example, awareness-raising campaigns can increase individuals' knowledge of 

environmental issues and their understanding of the importance of environmental 

sustainability (Bansal & Des Jardine, 2014). According to Schaper et al. (2014), formal 

education programs emphasizing environmental sustainability can enhance individuals' 

green Cognition. 

2.4 Green Entrepreneurship Intention 
Green entrepreneurship intention refers to an individual's willingness to start and 

operate a green enterprise. Green entrepreneurship intention is a crucial factor in 

promoting sustainable green entrepreneurship. Individuals with high levels of green 

entrepreneurship intention are more likely to start green enterprises and promote 

Sustainable development. Moreover, green entrepreneurship intention can be influenced 

0y Various factors, such as personal values, social norms, and environmental concerns. 

Green entrepreneurship, in particular, requires individuals to identify and exploit 

Pportunities that positively impact the environment while also generating economic 

aue. Entrepreneurship education equips individuals with the skills and knowledge 

SSary to identify and exploit entrepreneurial opportunities, which can be applied to 

n entrepreneurship (Quazi et al (2020). Thus, entrepreneurship education can help 

individuals recognize green entrepreneurship's potential and develop the skills necessary 
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Cxample, 
experiential lcarning approaches, such as field trips and internships, have 

enhanccd the eftfectiveness of green cntreprencurship cducation (Schaper et al., 2014). 



to pursue it. Morcover, Entrepreneurship education has positively 

impacted intention to cngage in green entreprencurship (Cai et al., 2015). In 

Santika et al. (2022) proposed the positive influence of green Entrepreneurship on Green Entrepreneurship Intention. 

engage in green entreprencurship positively. Individuals with high levels 
Similarly, Green Cognition has also been found to impact individuals 

Cognition are more likely to cngage in businesses that positively 
including green entreprencurship. For example, Trivedi (2017) found that green Cogutia 
positively influences individuals' intention to engage in green entrepreneurship. TThus, we 
propose that Green Cognition is a critical factor that can influence an individual's entrepreneurship intention and propose that: 
3. Methodology 

3.1 Sample 

their conceptual panh 

This study used a survey research design to collect data from a sample of l undergraduate and postgraduate students in commerce and businessS managemet programs at two universities in Kerala. The participants were selected using a convenienc: sampling technique. The study used a structured questionnaire to collect data entrepreneurship education, green Cognition, and green entrepreneurship intention. Te data collected were analysed using the Mann-Whitney U test and regression. 3.2 Data Collection and Instruments 
The quantitative data for the research were collected using questionnaire. Ik constructs were measured using a five-point Likert scale, from strongly disagree ()D strongly agree (5). This study used the 6 items of GEI adopted and adapted from Wany i 

Hypotheses 

al. (2016). The items of Green Cognition were adopted from Jiang et al. (2020 

impact the environmien 

Additionally, the scale for EE was adapted from Walter & Block (2016). 

gender of the students 
HI: The level of Green Entrepreneurship Intention differs significanty 

education level of the students 
H2: The level of Green Entrepreneurship Intention differs sigificanty 

Intention 
H3: Entrepreneurship Education significantly influences Green 

Entrepreneurst; 
H4: Green Cognition significantly influences Green Entrepreneurship. 

Intention 



Figures I illustrate the conceptual framework for this research. 

Green 
Entrepreneurship 

Education 

4, Results of Data Analysis 

Green Cognition 

Male 

Gender 

Female 

41 Demographics Profile: The distribution of demographic characteristics of the 
respondent is presented in Table 1. 

Currently Pursuing 
Post-Graduation 

All respondents were between 20 to 30 years of age. According to the demographic 
characteristics 52.5 % of the respondents were males while 47.50 per cent were females. 
65 per cent of respondents were post graduates and the remaining 35 per cent were under 
graduates. All the respondents have attended some form of entrepreneurship course in 
their academic program. 

Under Graduation 

H3 

Source: Primary data 

H4 

42 Hypothesis Testing 

Figure 1: Conceptual Model 

Table 1 

Demographic profile of the respondents 

Frequency 

84 

76 
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Green 

Entrepreneurial 
Intension 

104 

56 

Percentage 

52.50% 

47.50% 

65.00% 

35.00% 

H1: The level of Green Entrepreneurship Intention differs significantly with the 
gender of the students 

Ihe first hypothesis tests the influence of gender on Green Entrepreneurship Intention Factors, The test employed is the non-parametric Mann-Whitney U test. The test 



revealed significant differences in the GEI between Male and Female students, U -2533.5, z = -4.241. p < 0.05. Hence, HI was supported. Female students have Significantly higher mean GEI score (3.98) than male students (3.23). 

Female Students 

Male Students 

Total 

76 

84 

160 

Total 

Undergraduate Students 

Relationship between gender and GEI 

Mean Rank 

89.32 

73.47 

Graduate Students (pursuing PG) 

Table 2 

Sum ofRanks 

Mean 

Rank 

6341.5 

6538.5 

Table 3 

78.03 

H2: The level of Green Entrepreneurship Intention differs significantly with tha 

education level of the students 

Relationship between education and GEI 

83.67 

GEI Thus, H3 and H4 are supported. 

Ranks 

Test 

Mann-Whitney U 

7023 

Z value 

Sum of Test 

5857 

Symp.Sig. (2-tailed) 
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Mann-Whitney U 

Z value 

Results 

Symp.Sig. (2-tailed) 

2533.5. 
-4.241 
0.035* 

Results 

2928.8 

-3.076 

The results show that undergraduate students have a significantly higher mean GEI 

score (83.67) than graduate students (78.03), with a statistically significant difference (U= 

2928.8, z= -3.076, p < 0.05). 

0.001* 

H3: Entrepreneurship Education significantly influences Green Entrepreneurship 

Intention 

H4: Green Cognition significantly influences Green Entrepreneurship Intention 

H3 and H4 try to understand the influence of Green Cognition (GC) and 
Entrepreneurship Education (EE) on Green Entrepreneurship Intention (GEI). Tns 

analysed using multiple regression analysis using SPSS. According to Table 4, both GC (B 

= 0.38, p<0.01) and EE (ß =0.24, p < 0.05) have a significant positive relationship with 



Constant 

Green Cognition (GC) 
Entrepreneurship Education 
F-statistic 

R2 

Adjusted R2 

5. Discussions 

and 

Table 4 

Relationship between GC, EE, and GEI 

7. Conclusion 

SE 

0.15 

0.11 

0.19 

0.36 

0.38 

0.24 

25.3 

0.36 

0.34 
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t 

2.42 

5.19 

2.36 

0.017 

0.001 

This result indicates that gender may play a role in influencing Green 
Entrepreneurship Intention. The results also suggest that both Entrepreneurship Education 
and Green Cognition are important predictors of Green Entrepreneurial Intentions. 

Snecifically, individuals with a higher EE and GC level are more likely to have stronger 
GEI. 

0.020 

This finding highlights the importance of incorporating EE, especially green 
entrepreneurship education and fostering green cognitive developmnent in individuals who 
want to become successful green entrepreneurs. The study emphasizes the importance of 
EE and the role of GC in promoting green entrepreneurship. Educators can develop 
effective entrepreneurship education programs that promote GC and GEI. Entrepreneurs 
can also benefit from understanding the importance of EE in promoting GEI and 
developing strategies to enhance their green cognitive abilities. The findings suggest that 
universities can be crucial in promoting green entrepreneurship by providing 

<0.00 

entrepreneurship education and fostering environmental awareness among students. 

The study found a significant positive relationship between green Cognition and 
green entrepreneurship intention. This result is consistent with previous research that 

sUggests that environmental awareness can lead to pro-environmental behaviour, including 
green entrepreneurship. This study emphasizes the importance of entrepreneurship 

education in promoting green entrepreneurship. Future research can 

effectiveness of different entrepreneurship education programs in promoting green 

entrepreneurship and identify the key components of successful programs (Hall et al., 
2010). Additionally, the findings suggest that policies promoting green entrepreneurship 
should Consider gender differences in the relationship between environmental attitudes 

explore the 

Breen entrepreneurjal intention. Thus, policymakers and educators should prioritize 



Incorporating green entrepreneurship cducation in lomal cducation 

awareneSs-raising campagS 
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EDUCATION I IN DEVELOPING GREEN ENTREPRENEURIAL 
A 
STUDY EXAMINING THE ROLE OF ENTREPRENEURSHIP 

CHAPTER-19 

1. Introduction 

that are 

INTENTION 
Vishel Elizabeth Jacob, Dr. Manoj Naravanan K. S. & Dr. John K. Babu 

Green entrepreneurship (GE) refers to the practice of starting and running businesses environmentally sustainable and socially responsible. Green entrepreneurs strive .sereate products or services with minimal environmental impact and promote sustainable Jealonment (Demirel, Rentocchini & Tamvada, 2019; Shepherd & Patzelt, 2014). They mQy use innovative technologies, materials, and production methods to reduce carbon fnotprint, waste, and pollution. (Cohen and Winn, 2007; Dean and McMullen, 2007) It is the process of creating and managing environmentally sustainable businesses (Schaper et al.. 2014). Research has shown that green entrepreneurship can lead to environmental benefits and economic growth (Morris et al., 2013). It aids in conserving natural resources, resolving environmental issues (Silajdzic et al., 2015), and creating new job opportunities (Dean & McMullen, 2007), all of which contribute to the promotion of long term social and economic development. Enhancing the GEI in the entrepreneurs of tomorrow will help the economy grow sustainably in the future. 
Entrepreneurship education (EE) has been recognized as an effective way of promoting entrepreneurship and has received significant attention from both academics and policymakers. However, the impact of entrepreneurship education on Green Entrepreneurship Intention (GEI), which aims to create environmentally sustainable businesses, has yet to be thoroughly investigated. 
Green entrepreneurship education is a relatively new field that aims to promote enVironmentally sustainable business practices and create a new generation of green 

tepreneurs. This is currently included within the curriculum for entrepreneurship ucation. Previous research has studied the GEI of college students based on self 
efficacy (Morris et al., 2013), entrepreneurial creativity, entrepreneurship education (Cui 
et al., 2021), financial support, and sustainable development values. This study examines the difference in the green entrepreneurship intention among male and female students and 
also between Undergraduate and Graduate students. The study also explores the 
relationship between entrepreneurship education, green Cognition, and green 

Pgeurship intention,. Green Cognition (GC) refers to an individual's awareness and 
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understanding of cnvironmental issucs and their ability to think and 

environmentally sUstainable manner. 

Objectives of the Study 
1. To analyse the level of Green Entreprencurship Intention among Male and Female 

students. 

4. 

2. To analyse the level of Green Entrepreneurship Intention among Undergraduate and 

Post Graduate students. 
3. To analyse the influence of Entrepreneurship Education on Green 

Entrepreneurship Intention. 

act 

2 Literature Review 

n an 

To analyse the influence of green Cognition on Green Entreprencurship Intention. 

2.1 Theoretical Framework 

This study draws on two theoretical frameworks to explain the relationshin heture. 

EE, GC, and GEI. The first framework is the theory of planned behaviour (TDD 
developed by Ajzen (1991) which suggests that individuals' intentions to engage in any 

2.2 Entrepreneurship Education 

behaviour are influenced by their attitudes, subjective norms, and perceived behavioural 
control. This theory has been widely applied in studying the factors that influence an 
individual's entrepreneurial intention (Kuckertz & Wagner, 2010). In this research article 
we will use the theory of planned behaviour to investigate the relationship between EE 
GC, and GEI. 

Entrepreneurship education is becoming essential to higher cducation worldwide 
(Cui et al., 2021; Nabi et al., 2017). Entrepreneurship education aims to develop entrepreneurial skills, knowledge, and attitudes among students, encouraging them to become entrepreneurs. Entrepreneurship education focuses on developing creativity, innovation, and risk-taking abilities, which are essential for entrepreneursh1p (Mwasalwiba, 2010). Entrepreneurship education can be offered in various forms, such as academic courses, workshops, incubators, accelerators, and other programs. Green entrepreneurship education is a relatively new field that aims to promoe environmentally sustainable business practices and create a new generation of green entrepreneurs. Green entrepreneurship education teaches individuals how to create a manage businesses that promote environmental sustainability. It includes 
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individuals with the necessary knowledge and skills to develop and implement environmentally sustainable business practices, such as resource Conservation, waste reduction, and the use of renewable energy (Schaper et al., 2014). Green Entrepreneurship 
such as purchasing environmentally frriiendly products and reducing energy 

consumption 

Education has positively influenced individuals' environmental attitudes and behaviours. 

providing 



the eflectiveness of, 'green cntreprencurship cducation, including the curriculum design, the Rideout ct al., 2013): Schapcr et al., 2014). Scveral factors have been found to influence 

Istructors' 
quualifications, and the mode of delivery (Griesbacher & Stelzer, 2018). For 

2.3 Green Cognition 

Green Cognition refers to the level of knowledge, awareness, and concern about 

environmental issues. Grcen Cognition refers to individuals' understanding and knowledge 

of the relationship between the environnment and the economy. It includes individuals' 

knowledge of the impact of economic activities on the environment, the environmental 

ts of sustainable business practices, and the role of businesses in promoting 

onvironmental sustainability (Le Loarne Lemaire et al.. 2022). 

Green Cognition is essential for promoting environmental sustainability, as it 

inuences individuals' behavior and decision-making about environmental issues (Bansal 

& DesJardine, 2014). Research has shown that green Cognition positively influences 

individuals' environmental attitudes and behaviors, such as recycling, energy conservation, 

and purchasing environmentally friendly products (Cai et al., 2022). 

Several factors have been found to influence green Cognition, including education, 

awareness-raising campaigns, and exposure to environmental issues (Pienaar & Singh, 

2013). For example, awareness-raising campaigns can increase individuals' knowledge of 

environmental issues and their understanding of the importance of environmental 

sustainability (Bansal & Des Jardine, 2014). According to Schaper et al. (2014), formal 

education programs emphasizing environmental sustainability can enhance individuals' 

green Cognition. 

2.4 Green Entrepreneurship Intention 
Green entrepreneurship intention refers to an individual's willingness to start and 

operate a green enterprise. Green entrepreneurship intention is a crucial factor in 

promoting sustainable green entrepreneurship. Individuals with high levels of green 

entrepreneurship intention are more likely to start green enterprises and promote 

Sustainable development. Moreover, green entrepreneurship intention can be influenced 

0y Various factors, such as personal values, social norms, and environmental concerns. 

Green entrepreneurship, in particular, requires individuals to identify and exploit 

Pportunities that positively impact the environment while also generating economic 

aue. Entrepreneurship education equips individuals with the skills and knowledge 

SSary to identify and exploit entrepreneurial opportunities, which can be applied to 

n entrepreneurship (Quazi et al (2020). Thus, entrepreneurship education can help 

individuals recognize green entrepreneurship's potential and develop the skills necessary 
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Cxample, 
experiential lcarning approaches, such as field trips and internships, have 

enhanccd the eftfectiveness of green cntreprencurship cducation (Schaper et al., 2014). 



to pursue it. Morcover, Entrepreneurship education has positively 

impacted intention to cngage in green entreprencurship (Cai et al., 2015). In 

Santika et al. (2022) proposed the positive influence of green Entrepreneurship on Green Entrepreneurship Intention. 

engage in green entreprencurship positively. Individuals with high levels 
Similarly, Green Cognition has also been found to impact individuals 

Cognition are more likely to cngage in businesses that positively 
including green entreprencurship. For example, Trivedi (2017) found that green Cogutia 
positively influences individuals' intention to engage in green entrepreneurship. TThus, we 
propose that Green Cognition is a critical factor that can influence an individual's entrepreneurship intention and propose that: 
3. Methodology 

3.1 Sample 

their conceptual panh 

This study used a survey research design to collect data from a sample of l undergraduate and postgraduate students in commerce and businessS managemet programs at two universities in Kerala. The participants were selected using a convenienc: sampling technique. The study used a structured questionnaire to collect data entrepreneurship education, green Cognition, and green entrepreneurship intention. Te data collected were analysed using the Mann-Whitney U test and regression. 3.2 Data Collection and Instruments 
The quantitative data for the research were collected using questionnaire. Ik constructs were measured using a five-point Likert scale, from strongly disagree ()D strongly agree (5). This study used the 6 items of GEI adopted and adapted from Wany i 

Hypotheses 

al. (2016). The items of Green Cognition were adopted from Jiang et al. (2020 

impact the environmien 

Additionally, the scale for EE was adapted from Walter & Block (2016). 

gender of the students 
HI: The level of Green Entrepreneurship Intention differs significanty 

education level of the students 
H2: The level of Green Entrepreneurship Intention differs sigificanty 

Intention 
H3: Entrepreneurship Education significantly influences Green 

Entrepreneurst; 
H4: Green Cognition significantly influences Green Entrepreneurship. 

Intention 



Figures I illustrate the conceptual framework for this research. 

Green 
Entrepreneurship 

Education 

4, Results of Data Analysis 

Green Cognition 

Male 

Gender 

Female 

41 Demographics Profile: The distribution of demographic characteristics of the 
respondent is presented in Table 1. 

Currently Pursuing 
Post-Graduation 

All respondents were between 20 to 30 years of age. According to the demographic 
characteristics 52.5 % of the respondents were males while 47.50 per cent were females. 
65 per cent of respondents were post graduates and the remaining 35 per cent were under 
graduates. All the respondents have attended some form of entrepreneurship course in 
their academic program. 

Under Graduation 

H3 

Source: Primary data 

H4 

42 Hypothesis Testing 

Figure 1: Conceptual Model 

Table 1 

Demographic profile of the respondents 

Frequency 

84 

76 

[195] 

Green 

Entrepreneurial 
Intension 

104 

56 

Percentage 

52.50% 

47.50% 

65.00% 

35.00% 

H1: The level of Green Entrepreneurship Intention differs significantly with the 
gender of the students 

Ihe first hypothesis tests the influence of gender on Green Entrepreneurship Intention Factors, The test employed is the non-parametric Mann-Whitney U test. The test 



revealed significant differences in the GEI between Male and Female students, U -2533.5, z = -4.241. p < 0.05. Hence, HI was supported. Female students have Significantly higher mean GEI score (3.98) than male students (3.23). 

Female Students 

Male Students 

Total 

76 

84 

160 

Total 

Undergraduate Students 

Relationship between gender and GEI 

Mean Rank 

89.32 

73.47 

Graduate Students (pursuing PG) 

Table 2 

Sum ofRanks 

Mean 

Rank 

6341.5 

6538.5 

Table 3 

78.03 

H2: The level of Green Entrepreneurship Intention differs significantly with tha 

education level of the students 

Relationship between education and GEI 

83.67 

GEI Thus, H3 and H4 are supported. 

Ranks 

Test 

Mann-Whitney U 

7023 

Z value 

Sum of Test 

5857 

Symp.Sig. (2-tailed) 

[196] 

Mann-Whitney U 

Z value 

Results 

Symp.Sig. (2-tailed) 

2533.5. 
-4.241 
0.035* 

Results 

2928.8 

-3.076 

The results show that undergraduate students have a significantly higher mean GEI 

score (83.67) than graduate students (78.03), with a statistically significant difference (U= 

2928.8, z= -3.076, p < 0.05). 

0.001* 

H3: Entrepreneurship Education significantly influences Green Entrepreneurship 

Intention 

H4: Green Cognition significantly influences Green Entrepreneurship Intention 

H3 and H4 try to understand the influence of Green Cognition (GC) and 
Entrepreneurship Education (EE) on Green Entrepreneurship Intention (GEI). Tns 

analysed using multiple regression analysis using SPSS. According to Table 4, both GC (B 

= 0.38, p<0.01) and EE (ß =0.24, p < 0.05) have a significant positive relationship with 



Constant 

Green Cognition (GC) 
Entrepreneurship Education 
F-statistic 

R2 

Adjusted R2 

5. Discussions 

and 

Table 4 

Relationship between GC, EE, and GEI 

7. Conclusion 

SE 

0.15 

0.11 

0.19 

0.36 

0.38 

0.24 

25.3 

0.36 

0.34 

[197] 

t 

2.42 

5.19 

2.36 

0.017 

0.001 

This result indicates that gender may play a role in influencing Green 
Entrepreneurship Intention. The results also suggest that both Entrepreneurship Education 
and Green Cognition are important predictors of Green Entrepreneurial Intentions. 

Snecifically, individuals with a higher EE and GC level are more likely to have stronger 
GEI. 

0.020 

This finding highlights the importance of incorporating EE, especially green 
entrepreneurship education and fostering green cognitive developmnent in individuals who 
want to become successful green entrepreneurs. The study emphasizes the importance of 
EE and the role of GC in promoting green entrepreneurship. Educators can develop 
effective entrepreneurship education programs that promote GC and GEI. Entrepreneurs 
can also benefit from understanding the importance of EE in promoting GEI and 
developing strategies to enhance their green cognitive abilities. The findings suggest that 
universities can be crucial in promoting green entrepreneurship by providing 

<0.00 

entrepreneurship education and fostering environmental awareness among students. 

The study found a significant positive relationship between green Cognition and 
green entrepreneurship intention. This result is consistent with previous research that 

sUggests that environmental awareness can lead to pro-environmental behaviour, including 
green entrepreneurship. This study emphasizes the importance of entrepreneurship 

education in promoting green entrepreneurship. Future research can 

effectiveness of different entrepreneurship education programs in promoting green 

entrepreneurship and identify the key components of successful programs (Hall et al., 
2010). Additionally, the findings suggest that policies promoting green entrepreneurship 
should Consider gender differences in the relationship between environmental attitudes 

explore the 

Breen entrepreneurjal intention. Thus, policymakers and educators should prioritize 



Incorporating green entrepreneurship cducation in lomal cducation 

awareneSs-raising campagS 
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