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Chapter - 1 

Methodology of Language Teaching: A Comprehensive 

Review 

Vemuganti Sreehari and Dumpala Nirmala Devi  

 

 

Abstract 

This research work aims to provide a comprehensive review of the 

methodology of language teaching. Language teaching methodologies play a 

crucial role in shaping effective language learning experiences for students. 

This work explores various approaches and techniques employed in 

language teaching, highlighting their theoretical foundations, practical 

applications, and potential benefits and challenges. The review encompasses 

both traditional and modern methodologies, encompassing grammar-

translation, audio-lingual, communicative, task-based, and content-based 

approaches, among others. Furthermore, the work discusses recent 

advancements in technology and their integration into language teaching. By 

examining the strengths and limitations of different methodologies, this 

research aims to contribute to the ongoing discussion on effective language 

teaching practices. 

Keywords: Language teaching methodologies, language acquisition, second 

language acquisition 

1. Introduction 

Language teaching methodologies have evolved over the years, 

influenced by changing theories of language acquisition, advances in 

technology, and the recognition of the importance of effective 

communication skills in a globalized world. The field of language teaching 

has moved away from traditional rote memorization and grammar-focused 

approaches towards more learner-centered, communicative, and task-based 

methods. In the past, language teaching primarily revolved around the 

Grammar-Translation Method, which emphasized the memorization of 

grammar rules and the translation of texts. This approach was criticized for 

its limited focus on practical communication skills and the lack of 

meaningful interaction in the target language. The emergence of the Direct 
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Method challenged the Grammar-Translation Method by emphasizing direct 

immersion in the target language and avoiding the use of the learners' native 

language. The Audio-Lingual Method, influenced by behaviorist theories, 

further emphasized repetitive drills and pattern practice to reinforce language 

structures. However, in the 1970s and 1980s, a shift occurred towards 

communicative approaches to language teaching. Communicative Language 

Teaching (CLT) aimed to develop learners' ability to communicate fluently 

and effectively in real-life situations. This approach emphasized the 

importance of meaningful interaction, authentic materials, and task-based 

activities. In recent years, technological advancements have significantly 

influenced language teaching methodologies. Computer-Assisted Language 

Learning (CALL) and Mobile-Assisted Language Learning (MALL) have 

opened up new possibilities for interactive and personalized learning 

experiences. Virtual reality and augmented reality have also been integrated 

into language teaching to create immersive environments for language 

practice. Blended learning, combining face-to-face instruction with online 

components, has gained popularity in language teaching. This approach 

allows for flexibility, individualization, and increased access to resources. 

2. Objectives of language teaching  

To provide a comprehensive overview of traditional and modern 

language teaching methodologies: The paper aims to explore the historical 

development and evolution of language teaching methodologies, including 

traditional approaches such as Grammar-Translation, Audio-Lingual, and 

Direct Method, as well as communicative approaches like Communicative 

Language Teaching (CLT), Task-Based Language Teaching (TBLT), and 

Content-Based Language Teaching (CBLT). It also aims to cover recent 

trends, including the integration of technology, blended learning, and 

innovative approaches. 

To examine the theoretical foundations of different methodologies: 

The paper seeks to delve into the underlying theoretical principles and 

assumptions that shape each language teaching methodology. By discussing 

the theoretical frameworks, it aims to provide a deeper understanding of how 

these methodologies approach language acquisition, learning processes, and 

the role of communication in language teaching. 

To explore the practical applications and techniques associated with 

each methodology: The research paper aims to discuss the practical aspects 

of implementing various language teaching methodologies. It will examine 

the instructional techniques, classroom activities, materials, and assessment 

methods associated with each approach, providing insights into how 
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educators can effectively apply these methodologies in different language 

learning contexts. 

To assess the benefits and challenges of different methodologies: The 

paper aims to critically evaluate the strengths and limitations of each 

language teaching methodology. By examining the potential advantages and 

challenges associated with each approach, it seeks to provide educators with 

a balanced understanding of the methodologies' efficacy and suitability for 

different learners, language goals, and instructional settings. 

To discuss the integration of technology in language teaching: The 

research paper intends to explore the role of technology in language 

teaching, including computer-assisted language learning (CALL), mobile-

assisted language learning (MALL), virtual reality, and augmented reality. It 

aims to discuss the benefits, challenges, and potential implications of 

technology-enhanced language teaching and the ways in which it can be 

effectively integrated into language classrooms. 

To provide insights for language teaching practice and future 

research: By synthesizing the findings and discussions, the paper aims to 

offer practical insights and recommendations for language educators. It aims 

to inform instructional decision-making and curriculum development, as 

well as highlight areas that require further research and exploration to 

advance the field of language teaching. 

3. Scope and Significance 

Scope 

Language teaching methodologies: The paper will cover a wide range 

of language teaching methodologies, encompassing both traditional and 

modern approaches. It will include methodologies such as Grammar-

Translation, Audio-Lingual, Communicative Language Teaching (CLT), 

Task-Based Language Teaching (TBLT), Content-Based Language Teaching 

(CBLT), and others. The scope will also extend to the integration of 

technology, blended learning, and emerging trends in language teaching.  

Theoretical foundations: The research paper will explore the 

theoretical underpinnings of various methodologies, examining the 

linguistic, cognitive, sociocultural, and psychological theories that inform 

language teaching practices. 

Practical applications: The paper will discuss the practical 

implementation of different methodologies, including instructional 

techniques, classroom activities, materials, and assessment methods 
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associated with each approach. It will provide examples and insights into 

how educators can apply these methodologies in diverse language learning 

contexts. 

Technology in language teaching: The scope of the paper will include 

the integration of technology in language teaching, exploring the use of 

computer-assisted language learning (CALL), mobile-assisted language 

learning (MALL), virtual reality, augmented reality, and other technological 

tools and platforms. 

Significance 

Guidance for language educators: The research paper aims to provide 

language educators with a comprehensive review of language teaching 

methodologies. By examining the strengths, limitations, and practical 

applications of different approaches, the paper will offer insights and 

guidance for educators in making informed decisions about instructional 

strategies, materials and assessment methods. 

Enhanced language learning outcomes: The research paper intends to 

contribute to the improvement of language learning outcomes by promoting 

effective teaching practices. By examining various methodologies and their 

potential benefits, educators can tailor their approaches to meet the specific 

needs and goals of their learners, ultimately enhancing language proficiency 

and communication skills. 

Informing curriculum development: The findings and discussions in 

the paper can inform curriculum developers and instructional designers in 

creating language teaching materials and programs. By understanding the 

theoretical foundations and practical applications of different methodologies, 

curriculum developers can design curricula that align with current language 

teaching approaches and promote effective language learning experiences. 

Advancing Research and Discussion: The research paper aims to 

contribute to the ongoing research and discussion on language teaching 

methodologies. By reviewing the existing literature and synthesizing the 

findings, the paper will identify gaps, challenges, and future research 

directions, encouraging further exploration and advancements in the field. 

4. Traditional approaches to language teaching 

Traditional approaches to language teaching have historically been 

influential in shaping language education, although they have been subject to 

criticism and have evolved over time. The following traditional approaches 

are commonly discussed: 
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Grammar-Translation method 

The Grammar-Translation Method emphasizes the memorization of 

grammar rules and the translation of texts between the target language and 

the learners' native language. This approach focuses on the explicit teaching 

of grammatical structures and vocabulary through deductive reasoning. It 

emphasizes reading and writing skills more than oral communication and 

places a significant emphasis on accuracy rather than fluency. 

Direct method 

The Direct Method aims to immerse learners in the target language from 

the beginning of their language learning journey. It emphasizes the use of the 

target language exclusively during instruction, avoiding translation or the use 

of learners' native language. This approach focuses on developing learners' 

oral communication skills through authentic and meaningful interactions, 

employing visual aids, gestures, and demonstrations to support 

comprehension. 

Audio-Lingual method 

The Audio-Lingual Method, influenced by structural linguistics and 

behaviorist psychology, emphasizes the repetition and practice of language 

patterns and dialogues. This approach relies heavily on drilling and 

repetition exercises to develop learners' habit formation and automaticity in 

using grammatical structures and vocabulary. It focuses on listening and 

speaking skills and uses dialogues to teach language structures and 

functional expressions. 

Cognitive approach 

The Cognitive Approach to language teaching emerged in response to 

behaviorist approaches. It focuses on the mental processes involved in 

language acquisition and emphasizes the role of learners' cognitive abilities, 

such as memory, attention, and problem-solving skills. This approach 

incorporates meaningful and interactive activities to promote 

comprehension, critical thinking, and the application of language in 

authentic contexts. 

While traditional approaches have contributed to language teaching 

practices, they have faced criticism for their limited focus on meaningful 

communication, lack of learner engagement, and overemphasis on grammar 

and translation. They often neglect the development of speaking and 

listening skills, which are crucial for effective communication. Over time, 

these traditional approaches have been supplemented or replaced by more 
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communicative and learner-centered methodologies, which aim to create 

dynamic and interactive language learning experiences. 

5. Technology-Enhanced language teaching 

Technology has significantly impacted language teaching, providing 

new opportunities for interactive and engaging learning experiences. Here 

are some key aspects of technology-enhanced language teaching: 

Computer-Assisted Language Learning (CALL) 

CALL refers to the use of computers and digital technologies to support 

language learning. It encompasses various software, applications, and online 

resources designed specifically for language education. CALL offers 

interactive exercises, multimedia materials, language tutorials and virtual 

language practice environments. Learners can access language learning 

platforms, online dictionaries, grammar checkers, and language exchange 

platforms, among other resources, to enhance their language skills. 

Mobile-Assisted Language Learning (MALL) 

MALL takes advantage of mobile devices, such as smartphones and 

tablets, to facilitate language learning. Mobile apps and platforms provide 

learners with on-the-go access to language resources, interactive exercises, 

vocabulary flashcards, language games, and audio/video materials. MALL 

enables learners to practice listening, speaking, reading, and writing skills 

through mobile applications and engage in language learning anytime and 

anywhere. 

Virtual Reality (VR) and Augmented Reality (AR) 

VR and AR technologies offer immersive and interactive language 

learning experiences. VR creates simulated environments where learners can 

practice language skills in realistic scenarios, such as virtual language 

exchanges, cultural simulations, or virtual field trips. AR overlays digital 

information onto the real world, allowing learners to interact with digital 

content while engaging in language tasks. Both VR and AR provide 

opportunities for authentic language practice and cultural exploration. 

Online language learning platforms 

Online language learning platforms offer structured language courses, 

interactive lessons, and personalized learning experiences. These platforms 

often include features like video lessons, interactive exercises, progress 

tracking, and social learning communities. Learners can engage in self-paced 

learning, receive immediate feedback and interact with other learners and 

instructors through discussion forums and video conferencing tools. 
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Digital language assessment 

Technology has also revolutionized language assessment. Online 

platforms and tools provide automated assessment of language skills, such as 

reading, listening and grammar proficiency. Computerized adaptive testing 

adjusts the difficulty level of questions based on learners' responses, 

providing more accurate and personalized assessment results. Additionally, 

speech recognition software enables automated assessment of speaking and 

pronunciation skills. 

The integration of technology in language teaching offers several 

benefits, including increased learner engagement, personalized learning 

experiences, immediate feedback, access to authentic resources, and 

enhanced interactivity. However, challenges such as the digital divide, 

technical issues, and the need for teacher training and digital literacy skills 

must be considered to ensure equitable and effective implementation of 

technology-enhanced language teaching. 

6. Current Trends and Innovations 

Current trends and innovations in language teaching reflect the evolving 

needs of learners and the advancements in technology. Here are some 

notable trends and innovations in the field: 

Flipped classroom 

The flipped classroom model involves learners accessing instructional 

content, such as video lectures or reading materials, outside of class time. 

Classroom time is then dedicated to interactive activities, discussions, and 

collaborative tasks that promote deeper understanding and application of the 

language. The flipped classroom approach allows for more student-centered 

and active learning experiences. 

Gamification in language teaching 

Gamification involves incorporating game elements and mechanics into 

language learning activities to increase learner motivation and engagement. 

Language learning apps and platforms use gamified features, such as badges, 

leaderboards, rewards, and challenges, to create a more interactive and 

enjoyable learning environment. Gamification can promote healthy 

competition, goal setting, and progress tracking, making language learning 

more engaging and motivating for learners. 

Corpus linguistics and data-driven learning 

Corpus linguistics refers to the study and analysis of large collections of 

language data. In language teaching, corpus linguistics is used to provide 
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learners with authentic examples of language usage and to explore patterns 

and structures in real-world language data. Data-driven learning approaches 

utilize corpus-based resources and tools to enhance learners' understanding 

of vocabulary, grammar, and collocations, enabling them to make informed 

language choices. 

Content and Language Integrated Learning (CLIL) 

CLIL involves teaching academic content, such as science or history, 

through the medium of a second or foreign language. This approach 

combines language learning and subject matter instruction, allowing learners 

to develop both language proficiency and disciplinary knowledge 

simultaneously. CLIL fosters interdisciplinary learning, language acquisition 

and cognitive skills development. 

Multimodal approaches 

Multimodal approaches integrate multiple modes of communication, 

such as text, images, audio and video, to enhance language learning. 

Learners engage with various multimedia resources, authentic materials, and 

digital tools to develop multiple language skills and literacies. Multimodal 

approaches acknowledge the importance of visual and auditory elements in 

language learning and cater to learners' diverse learning styles and 

preferences. 

Online collaborative learning 

Online collaborative learning platforms and tools enable learners to 

engage in collaborative language learning activities, irrespective of 

geographical barriers. Learners can interact, collaborate, and co-create 

language projects, participate in virtual language exchanges, and engage in 

online discussions and group work. Online collaborative learning promotes 

intercultural communication, peer interaction, and the development of digital 

literacy skills. 

These trends and innovations in language teaching reflect the integration 

of technology, learner-centered approaches, and the recognition of the 

importance of authentic and meaningful language use. They aim to enhance 

learner engagement, interactivity, and language learning outcomes in diverse 

educational contexts. 

Conclusion 

In conclusion, the research work on the methodology of language 

teaching provides a comprehensive overview of traditional and modern 

approaches, examines their theoretical foundations, explores practical 
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applications, and discusses the integration of technology. By considering 

these methodologies and innovations, language educators can make 

informed decisions about instructional strategies, materials, and assessment 

methods, ultimately enhancing language learning outcomes and preparing 

learners for effective communication in a globalized world. 
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Chapter - 2 

fu;kstu dky ds varxZr Ms;jh fodkl dk;ZØe 

M‚ dkejku gqlSu [kk¡ 

 

 

lkjka'k  

Hkkjro"kZ esa jgus okys vfèkdka'k yksxksa dk thou vkt ls ugÈ oju 

'krkfCn;ksa ls —f"k ij vkèkkfjr gSA vkt Hkh 60% ls vfèkd yksx —f"k ,oa 

lEcfUèkr fØ;kdykiksa ds ekè;e ls viuh thfodk pykrs gSaA ;g fofnr gS fd 

xzkeh.k {ks=ksa esa —"kdksa dks [ksrh- dh dVkÃ ,oa cqvkÃ ds le; esa gh jkstxkj ds 

lqvolj çkIr gksrs gSa rFkk blds vfrfjä le; esa xzkeh.k Je 'kfä çk;% 

csjkstxkj gks tkrh gSA vr% bl fo"ke ifjfLFkfr esa i'kqikyu ,oa nqXèk O;olk; 

dks ,d egRoiw.kZ lgk;d O;olk; ds :i esa viukuk ykHkçn gSA jk"Vªh; —f"k 

vk;ksx (1971) dh vUrfje fjiksVZ ls ;g Li"V gS fd Ms;jh fodkl dk çlkj 

çHkko —f"k fodkl dks vfrfjä ykHk çnku djrk gSA Ms;jh fØ;kvksa ds ekè;e 

ls xzkeh.k {ks=ksa esa vkÆFkd ,oa lkekftd ifjorZu yk;k tk ldrk gSA —f"k ds 

lok±xh.k fodkl ,oa xzkeh.k {ks= esa le`f) ds fy, vPNs dk;Z djus okys rFkk 

vfèkd nqèkk: i'kqvksa dh ns'k esa fo'ks"k vko';drk gSA Hkkjr esa foÜo dh dqy 

i'kq la[;k ds 15% i'kq gSa rFkk i'kq la[;k dh –f"V ls Hkkjr dk foÜo esa çFke 

LFkku gSA ,d vuqeku ds vuqlkj LorU=rk ds le; ns'k esa 28.50 djksM+ i'kq Fks 

ftudh la[;k i'kqx.kuk ds vuqlkj 1996 esa c<+dj 44.2 djksM gks x;hA o"kZ 

1996 dh i'kqx.kuk ds vuqlkj Hkkjr esa xk;] HkSal] Å¡V] cdjh vkfn dh la[;k 

foÜo dh dqy la[;k dk Øe'k% 14.8, 52.6, 7.9 ,oa 4.3 çfr'kr Fkh tks o"kZ 

2019 dh i'kqx.kuk ds vuqlkj c<+dj Øe'k% 15.9, 55.2, 8.4 ,oa 7.5 gks xÃA 

xk; ,oa HkSalksa dh la[;k esa Hkkjr dk foÜo esa çFke LFkku gSA blh çdkj lEiw.kZ 

i'kqèku dh –f"V ls Hkh Hkkjr dk foÜo esa çFke LFkku gS ,oa foÜo dk ,d frgkÃ 

nqXèk Hkkjr esa mRiUu gksrk gSA 

eq[; 'kCn% i'kqikyu] Ms;jh fodkl] iapo"kÊ; ;kstuk,a] nqXèk mRiknu  

Hkkjr esa Lora=rk ls iwoZ Ms;jh fodkl {ks= dks egRoiw.kZ LFkku çkIr ugÈ 

Fkk] ijarq Lora=rk ds i'pkr ;g vuqHko fd;k x;k fd bl {ks= dk fodkl 

dsoy jk"Vªh; LokLF; fuekZ.k esa gh ugÈ cfYd vk; ,oa jkstxkj l`tu esa Hkh 
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egRoiw.kZ Hkwfedk gks ldrh gSA xzkeh.k fodkl esa i'kqikyu ,oa Ms;jh fodkl dh 

l'kä Hkwfedk gS rFkk fdUgh Hkh ifjfLFkfr;ksa esa bUgsa ,d nwljs ls i`Fkd ugÈ 

fd;k tk ldrk gSA vPNh [ksrh rFkk vPNs LokLF; ds fy, vPNs cSy rFkk 

cf<+;k fdLe ds nqèkk: i'kqvksa dh fo'ks"k vko';drk gksrh gSA nqèkk: i'kqvksa ls 

vPNk nwèk çkIr gksrk gSA nwèk gh ,d ,slk inkFkZ gS tks vius vki esa ,d iw.kZ 

vkgkj gS vFkkZr~ nwèk esa Hkkstu ds lHkh vko';d rRo ik, tkrs gSaA 

çFke ,oa f}rh; iapo"kÊ; ;kstukvksa esa nqèkk: i'kqvksa dh la[;k esa o`f)] 

mfpr LokLF; lqèkkj] i'kq iks"k.k] uLy lqèkkj] oSKkfud çcUèku vkfn i{kksa esa 

lqèkkj dj ds nqXèk mRiknu esa lqèkkj djus ij cy fn;k x;kA bu mís';ksa dks 

çkIr djus ds fy, dh&foyst Ldhe] xks&lnu dk;ZØe ,oa xks'kkyk fodkl 

dk;ZØe dks fØ;kfUor fd;k x;k FkkA çFke ;kstuk esa ^xzke lewg ;kstuk* 

¼1951&52½ ds varxZr ns'k esa vPNs xq.koÙkk okys lkaMksa dh leL;k ds lekèkku 

gsrq mik;s fd, x, FksA f}r;h ;kstuk esa Þxkslnu dk;ZØe ¼1959½ß dks 

fØ;kfUor fd;k x;k FkkA xkslnu dk fuekZ.k xkoksa ls ckgj taxyksa esa fd;k 

tkrk gS ftlesa vuqRiknd ,oa csdkj i'kqvksa dks j[kk tkrk gS A xks'kkyk ;kstuk 

Hkkjr esa fiNys 200 o"kks± ls dk;Zjr Fkh rFkk bls i'kq çtuu ,oa nqXèk mRiknd 

dsaæksa ds :i esa ç;ksx fd;k tkrk FkkA xks'kkykvksa dk i'kq fodkl ,oa nqXèk 

mRiknu ds {ks= esa dksÃ fo'ks"k lkFkZd Hkwfedk u gksus ds dkj.k bl ;kstuk dks 

1969 esa lekIr dj fn;k x;k FkkA 

'kksèk çksRlkgu ,oa çf'k{k.k dk;ZØeksa ds fØ;kUo;u ds mís'; ls Hkkjrh; 

Ms;jh 'kksèk laLFkku dk uohu ukedj.k ^jk"Vªh; Ms;jh 'kksèk laLFkku*¼NDRI½ ds 

:i esa fd;k x;k rFkk o"kZ 1955 esa bl laLFkku dks csaxyksj ls gLrkarfjr dj 

ds djuky esa LFkkfir fd;k x;kA nf{k.k Hkkjr esa NDRI ds {ks=h; dk;kZy; dh 

LFkkiuk csaxyksj esa dh x;h FkhA blds i'pkr nks vU; dk;kZy;ksa dh LFkkiuk 

eqacÃ rFkk dksydkrk esa dh x;hA 

Ms;jh m)ksx ds larqfyr fodkl ds fy, nqXèk ,oa nqXèk mRiknksa dks laxfBr 

foi.ku O;oLFkk ds egRo dks Lohdkj fd;k x;k rkfd nqXèk mRikndksa dks muds 

nqXèk ,oa nqXèk mRiknksa dk mfpr ewY; çkIr gks ldsA ifj.kkeLo:i rjy nqXèk 

Økafr dk fuekZ.k] nqXèk dk;ZØe ,oa çeq[k uxjksa ,oa dLcksa esa nqXèk mRiknksa ds 

m|ksxks dh LFkkiuk ij fo'ks"k è;ku fn;k x;kA r`rh; iapo"kÊ; ;kstuk esa 23 

rjy nqXèk IykaV] 4 nqXèk mRiknksa dh QSDVªh] 27 ik;yV Ldhe rFkk 3 Øhe 

fudkyus okyh QSDVªh dk Jh x.ks'k fd;k x;kA Ms;jh {ks= dh rduhdh 

lqfoèkkvksa d foLrkj ds mís'; ls 1965 esa jk"Vªh; Ms;jh fodkl cksMZ ¼NDDB½ 

dh LFkkiuk vkuan ¼xqtjkr½ esa dh x;h A ns'k esa vkuan i)fr ij dk;Zjr 



 

Page | 17 

xzkeh.k nqXèk lgdkjh lfefr;ksa dks blds ekè;e ls rduhdh lqfoèkkvksa dks 

miyCèk djk;k tkus yxkA 

;g vuqHko fd;k x;k dh fiNyh fofHkUu ;kstukvksa esa fd;k x;k i'kqèku 

fodkl dk;ZØeksa dk Ms;jh {ks= ij vuqdwy çHkko ugÈ iM+kA vr% nqXèk vkiwÆr esa 

o`f) djus ds mís'; ls r`rh; iapo"kÊ; ;kstuk ds vfUre eè; Hkkx esa ,d 

uohu i'kqèku fodkl dk;ZØe l?ku i'kq fodkl ifj;kstuk ¼ICDP 1965&66½ 

dks ykxw fd;k x;kA bl ;kstuk ds varxZr lfefr;ksa dks —f=e oh;Znku lqfoèkk] 

cka>iu fuokj.k] xk; ds ladj çtuu esa tlÊ rFkk Ýhft;u lk¡Mks dk mi;ksx] 

eqjkZ rFkk lqjfr HkSalksa dk ns'kh HkSalksa ds lkFk çtuu] lpy i'kq fpfdRlk lqfoèkk] 

larqfyr i'kq vkgkj] vewy nku dk forj.k]i'kq vkgkj nks nyh; gjs pkjs ds 

mRiknu dks çksRlkgu vkfn Çcnqvksa ij fo'ks"k è;ku fn;k x;k Fkk rkfd 50 o"kZ 

dh le;kofèk esa 30% nqXèk mRiknu esa o`f) dks lqfuf'pr fd;k tk ldsA 

r`rh; iapo"kÊ; ;kstuk d i'pkr rhu o"kÊ; ;kstukvksa ds çFke pj.k esa 

1967 esa iwuk esa Hkkjrh; ,xzks b.MLVªht QkmUMs'ku* ¼ok;Q½ çfr"Bku dh 

LFkkiuk xzkeh.k {ks=ksa esa jgus okys fuèkZu —"kdks dks i'kqèku ,oa nqXèk O;olk; ds 

ekè;e ls jkstxkj ds volj miyCèk djkus ds mís'; ls dh x;hA bl çfr"Bku 

}kjk ns'k esa 700 i'kq çtuu dsUæ LFkkfir djds 7 jkT;ksa ds 10 gtkj xk¡oksa esa 

yxHkx 8 yk[k ifjokjksa dks bl ;kstuk ds vUrxZr vkPNkfnr fd;k x;k gSA 

bu dsUæksa ds ekè;e ls xk;] HkSal ds fgeh—r oh;Znku dh lqfoèkk miyCèk djkÃ 

tk jgh gSA 

prqFkZ iapo"kÊ; ;kstuk ls Ms;jh fodkl dk;ZØeksa ds cgqmís'kh; Lo:i dks 

Lohdkj fd;k x;kA rjy nqXèk mRiknu o`f)] nqXèk miktZu] nqXèk çlaLdj.k] nqXèk 

,oa nqXèk mRiknksa dh laxfBr foi.ku O;oLFkk dks fØ;kfUor fd;k x;kA ;|fi 

Ms;jh fodkl dk;ZØe ds ekè;e ls fuèkZu xzkeh.kksa dh vkÆFkd fLFkfr esa lqèkkj 

ykus esa y?kq —"kd fodkl ¼SFDA½ lhekUr —"kd ,oa —f"k Jfed fodkl 

,tsUlh ;kstuk ¼MFAL)- tutkfr {ks= fodkl dk;ZØe ¼TADP½ lw[kk 

vk'kafdr {ks= dk;ZØe ¼DPAP½ vkfn dk;ZØeksa dh Hkh l'kä Hkwfedk jgh gSA 

 Hkkjr ljdkj }kjk prqFkZ iapo"kÊ; ;kstuk esa nqXèk lgdkfjrkvksa ij vkèkkfjr 

Ms;jh fodkl ;kstuk ds dk;Z lapkyu dk nkf;Ro jk"Vªh; Msjh fodkl cksMZ 

¼NDDB½ dks lkSik x;kA bl cksMZ }kjk vewy dh lQyrk ij vkèkkfjr ,d 

laxBu fodflr fd;k x;k ftls *vkuan i)fr dk uke fn;k x;kA bl ;kstuk 

esa cksMZ }kjk foÜo dh lcls cM+h Ms;jh fodkl ;kstuk v‚ijs'ku ¶yM ;kstuk&1 

¼1970½ çkjEHk dh x;hA cksMZ dks foÙkh; ,oa O;kikfjd fØ;kvksa ds fy, Hkkjr 

ljdkj vfèk—r ekU;rk u çnku gksus ds dkj.k vkijs'ku ¶yM&1 ds 

O;kolkf;d dk;ks± ds lg;ksx nsus gsrq Hkkjr ljdkj }kjk 1970 esa Hkkjrh; Ms;jh 
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fuxe ¼IDC½ dh LFkkiuk dh x;hA laxfBr nqXèk çlaLdj.k ¼çkslsÇlx½ ,oa nqXèk 

foi.ku ds y{;ksa dks çkIr djus ds mís'; ls fofHkUu çns'kksa esa çknsf'kd Ms;jh 

dkjiksjs'kuksa ,oa QsMjs'kuksa dh vkèkkjf'kyk j[kh x;hA 

ik¡poh iapo"kÊ; ;kstuk* esa y?kq ,oa lhekUr —"kdksa rFkk —f"kxr Jfedks ds 

vkÆFkd ,oa lkekftd mRFkku esa Ms;jh dks vkÆFkd O;olk; ds :i esa egRo 

çnku fd;k x;kA bl lUnHkZ esa bu —"kd oxks± dks i'kquLy lqèkkj] nqXèk ,oa 

nqXèk mRiknksa ds mfpr ewY;ksa ds fy, fofHkUu lqfoèkk,¡ çnku djus dk çkoèkku 

FkkA bl ;kstuk esa ljdkj }kjk fo'ks"k i'kqèku mRiknu dk;ZØe ¼1975½ 

fØ;kfUor fd;k x;k FkkA 

NBÈ iapo"kÊ; ;kstuk ds vUrxZr ns'k esa nqXèk lgdkfjrkvksa dh çksUufr ij 

vkèkkfjr ,dh—r {ks= fodkl –f"Vdks.k dks viukus ij cy fn;k x;kA 

i'kq&iks"k.k] i'kq çtuu] i'kq çcUèku rFkk i'kq LokLF; ds fy, fofHkUu mUur 

rduhfd;ksa dks fØ;kfUor djus ij fo'ks"k cy fn;k x;k Fkk rkfd i'kq 

mRikndrk ,oa nqXèk mRiknu esa o`f) gks ldsA bl ;kstuk ds vUrxZr vkijs'ku 

¶yM&11 ¼1979&80½ ykxw fd;k x;k ftldk çeq[k mís'; ns'k ds 1980 ds 

n'kd esa nqXèk rFkk nqXèk inkFkks± dh ek¡x ds vuqlkj nqXèk dh vkiwÆr dks 

lqfuf'pr fd;k tk ldsA ftu çns'kksa ,oa {ks=ksa esa vkijs'ku ¶yM&AA fØ;kfUor 

ugh Fkk ogk¡ ij bl ;kstuk ds leku ,d vU; ;kstuk ¼uku&vkijs'ku ¶yM 

;kstuk½ ds fØ;kUo;u dh Hkkjr ljdkj us Loh—fr çnku dh FkhA bl ;kstuk 

ds vUrxZr nqèkk: i'kqvksa ds Ø; gsrq _.k çnku dj fuèkZurk dh js[kk ls uhps 

thou;kiu djus okys lhekUr] y?kq ,oa Hkwfeghu Jfedksa dks Lojkstxkj miyCèk 

djkus gsrq O;oLFkk dh x;h FkhA 

blh ;kstukdky esa Lis'ky dEiksusUV Iyku* ¼1982&83½ çkjEHk dh x;h FkhA 

bl ifj;kstuk dk mís'; nqXèk'kkyk fodkl dk;ZØeksa ds vUrxZr vuqlwfpr 

tkfr;ksa dks nqXèk mRiknd lnL; cukdj mudh vk; esa o`f) djuk rkfd mudks 

fuèkZurk js[kk ls Åij mBkdj mudh vkÆFkd fLFkfr esa lqèkkj ykus dk çkoèkku 

FkkA vuqlwfpr tkfr;ksa dks foÙkh; lgk;rk çnku djus ds mís'; ls vuqlwfpr 

tkfr@tutkfr fuxe LFkkfir fd;k x;kA 

NBh iapo"kÊ; ;kstuk ds mijkUr vU; ;kstukvksa esa Ms;jh fodkl dk;ZØeksa 

dh l'kä Hkwfedk jgh gSA lkroÈ ;kstuk esa Hkkjr ljdkj }kjk fØ;kfUor ÞHkzw.k 

çR;kjksi.k dk;ZØe ¼1987½ i'kq çtuu {ks= esa ,d vf}rh; miyfCèk FkhA blds 

vUrxZr dsoy mRiknd ,oa Js"B uLy dh xk;ksa dk gh p;u fd;k tkrk gS 

rFkk Hkzw.k çR;kjksi.k }kjk ,d o"kZ esa 5&10 mUur'khy uLy dh larfr;k¡ çkIr 

dh tk ldrh gSaA orZeku le; esa ns'k ds yxHkx lHkh jkT;ksa esa bls viukus ij 

fo'ks"k è;ku fn;k tk jgk gSA 
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xqtjkr dh vewy Ms;jh dh lQyrk ,oa vuqHko ij fodflr vkuan i)fr 

dks ewy vkèkkj ekudj ns'k esa vkijs'ku ¶yM ;kstuk dks fØ;kfUor fd;k x;kA 

xzkeh.k {ks=ksa esa bl ;kstuk ls çkIr gksus okys ykHkksa dks vkSj vfèkd çHkkoh ,oa 

xfr'khy cukus ds mís'; ls Hkkjr ljdkj }kjk ÞMs;jh çkS|ksfxdh fe'kuÞ ¼1988½ 

dk xBu fd;k x;kA blds vUrxZr ns'k ds nqXèk fodkl] i'kqèku fodkl] xzkE; 

fodkl vkfn foHkkxksa ds ikl miyCèk HkkSfrd ,oa foÙkh; lalkèkuksa dk vfèkdre 

mi;ksx djds ns'k ds nqXèk mRiknu esa o`f) dh j.kuhfr viuk;h x;hA 

blh ;kstukdky esa vkijs'ku ¶yM&II ;kstuk ds 'ks"k viw.kZ y{;ksa dks iw.kZ 

djus rFkk jkT;ksa esa xfBr lgdkjh Ms;jh QsMsjs'kuksa ds <k¡ps dks lq–< djus ds 

mís'; ls vkijs'ku ¶yM&III ¼1989½ dks fØ;kfUor fd;k x;kA lkFk gh lkFk 

OF&III ;kstuk esa jk"Vªh; Ms;jh fodkl cksMZ }kjk vfèkdka'k dk;Zdyki fofHkUu 

jkT;ksa ds lgdkjh Msjh QsMjs'kuksa dks gLrkUrfjr fd, x;s 

efgykvksa dh vkÆFkd fLFkfr esa lqèkkj ,oa vU; yksdrkfU=d laxBuksa esa 

mudh Hkwfedk ,oa Hkkxhnkjh lqfuf'pr djus ds mís'; ls vkBoÈ iapo"kÊ; ;kstuk 

ds vUrxZr Þefgyk Ms;jh ifj;kstukß ¼1991&92½ çkjEHk dh x;h FkhA bl 

ifj;kstuk dk çeq[k mís'; efgykvksa dks efgyk nqXèk lfefr;ksa ds ekè;e ls 

nqXèk O;olk; ls tksM+dj mUgsa vkÆFkd :i ls vkRefuHkZj ,oa lq–< djuk FkkA 

blh ;kstuk dky esa ,d vU; ;kstuk o"kZ ¼1991&92½ esa nhun;ky fodkl 

;kstuk dks çkjEHk fd;k x;k Fkk ftldk ckn esa ukedj.k Þl?ku feuh Ms;jh 

ifj;kstukß dj fn;k x;kA bl ;kstuk esa nks ;k pkj nqèkk: i'kqvksa ds Ø; gsrq 

cSad _.k ,oa vuqnku dk çkoèkku fd;k x;kA bls pkj çeq[k pj.kksa esa 

fØ;kfUor fd;k x;k gSA prqFkZ pj.k ¼2000 ds ckn½ ds vUrxZr ;g ifj;kstuk 

vEcsMdj fo'ks"k jkstxkj ;kstuk ds vUrxZr fØ;kfUor gSA blh ;kstuk ds 

vUrxZr ÞlsUVªy lsDVj ;kstuk ¼1994&95½ esa ljdkj ds lg;ksx ls mÙkj çns'k 

ds cqUnsy[k.M rjkÃ ,oa iwokZpy ds tuinksa esa fØ;kfUor gSA vkBoÈ ;kstuk 

dky esa xzkeh.k {ks=ksa esa ifjokj fu;kstu ,oa LokLF; f'k{kk dks çksRlkfgr djus 

ds mís'; ls *fl¶lk ifj;kstuk ¼1993&94½ nqXèk lgdkfjrkvksa ds ekè;e ls 

fØ;kfUor dh x;h FkhA ;g ifj;kstuk ns'k ds lHkh jkT;ksa esa 5&10 o"kksZ d fy, 

ykxw dh x;h Fkh rFkk efgyk Ms;jh ifj;kstuk ds vfHkUu vax ds :i esa dk;Zjr 

FkhA 

uoÈ iapo"kÊ; ;kstuk ds vfUre o"kZ esa Hkkjr ljdkj }kjk Lis'ky dEiksusaV 

Iyku ds vèkhu nqXèk mRiknd vEcsMdj xzkE; fodkl ;kstuk ¼2001&2002½ 

çkjEHk dh x;h FkhA bl ;kstuk ds vUrxZr vEcsMdj xzkeksa esa fuokl djus okys 

vuqlwfpr tkfr ,oa tutkfr;ksa ds lnL;ksa dks nqXèk lfefr;ksa ls çR;{k :i ls 

tksM+k x;kA 
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blh çdkj lsUVªy lsDVj Ldhe ds vUrxZr u‚u vkijs'ku ¶yM ifj;kstuk 

ds :i esa ,dh—r nqXèk'kkyk fodkl ifj;kstuk ¼2001&2002½ mÙkj çns'k ds 

pkj tuinksa& jkeiqj] cjsyh] ihyhHkhr ,oa 'kkgtgk¡iqj esa fØ;kfUor dh x;h gS 

ftldk dk;Zdky ik¡p o"kZ ¼2001&2006½ rd ds fy, vuqeksfnr FkkA bl 

ifj;kstuk dk çeq[k mís'; Hkwfeghu ,oa lhekUr —"kd ifjokjksa dks Ms;jh {ks= esa 

çR;{k :i ls tksM+uk rkfd nqXèk lfefr;ksa ds ekè;e ls nqXèk mRiknu {kerk ,oa 

mudh vk; esa o`f) lEHko gks ldsA 

Hkkjrh; ;kstukvksa esa çeq[k Ms;jh fodkl dk;ZØeksa dh laf{kIr :ijs[kk 

fuEufyf[kr gS%& 

çFke ;kstuk 

xzke lewg ;kstuk ¼1951&52½A 

xkS&'kkyk ;kstuk ¼çkphu dkyhu½A 

f}rh; ;kstuk 

xkslnu dk;ZØe ¼1959½A 

r`rh; ;kstuk 

l?ku i'kq&fodkl ifj;kstuk ¼1965&66½A 

prqFkZ ;kstuk 

vkijs'ku ¶yM ;kstuk&I ¼1970½ 

ikapoh ;kstuk 

fo'ks"k i'kqèku mRiknu dk;ZØe ¼1975½A 

NBh ;kstuk 

vkijs'ku ¶yM ;kstuk&II ¼1979&80½A 

,dh—r xzkE; fodkl ;kstuk ¼1980½] Lis'ky dEiksusUV Iyku ¼1982&83½A 

lkroÈ ;kstuk 

Hkzw.k çR;kjksi.k dk;ZØe ¼1987½A 

Ms;jh çkS|ksfxdh fe'ku ¼1988½] vkijs'ku ¶yM ;kstuk&III ¼1989½A 

efgyk Ms;jh ifj;kstuk ¼1991&92½] l?ku feuh Ms;jh ifj;kstuk 

¼1991&92½A 

lsUVªy lsDVj ;kstuk ¼1994&95½A 
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vkBoÈ ;kstuk 

fl¶lk ifj;kstuk ¼1993&94½A 

uoÈ ;kstuk 

nqXèk mRiknd vEcsMdj xzkE; fodkl ;kstuk ¼2001&2002½ ¼Lis'ky 

dEiksusaV Iyku ds vèkhu½A 

,dh—r nqXèk'kkyk fodkl ifj;kstuk ¼2001&2002½ ¼lsUVªy lsDVj Ldhe ds 

vèkhu½A 

nloÈ ;kstuk 

ladVxzLr ns'kh uLy dk laj{k.kA 

X;kjgoÈ ;kstuk 

jk"Vªh; —f"k fodkl dk;ZØeA 

eos'kh vkSj HkSal çtuu ds fy, jk"Vªh; ifj;kstukA 
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Chapter - 3 

vöqr Qly fDouksvk ds iks’k.k laca/kh igyw 

jeunhi flag vkSj vuqHko 

 

 

lkjka”k 

fDouksvk dks N>~ vukt dh Qly ds :Ik esa tkuk tkrk gS] ftles LVkpZ 

MkbdksVkbyMksul cht ds lkFk PkkSM+h iRrh gksrh gS vkSj blfy, ;g vukt ugha 

gksrk gSA ijUrq ;g vukt [kk| inkFkksaZ dh rjg iz;ksx esa fy;k tkrk gS] rFkk ;g 

[kk| m|ksx ds fy, ,d egRoiw.kZ ?kVd L=ksr Hkh gSA fDouksvk fofHkUu d`f’k 

ikfjfLFkfrd {ks=ksa esa ik;k tk ldrk gS] ;g cgqr xeZ ;k BaMs tyok;q esa vuwdwy 

cuk ysrk gSA ;g&4 fMxzh lsfYl;l ls 38 fMxzh lsfYl;l ds rkieku eas thfor 

jg ldrk gSA fDouksvk dh [ksrh ds fy, lkisf{kd vknzZrk 40 izfr”kr ls 88 

izfr”kr ds chp gksrh gSA ;g ,d vR;f/kd ty dq”kyrk okyk ik S/kk gSA ;g 

feV~Vh dh ueh dh deh ds izfr lgu”khy vkSj izfrjks/kh gSA bldh i;kZIr mit 

ds fy, vko”;d vkSlr o’kkZ 100 ls 200 feeh gSA bl rjg ds xq.kks okys fDouksvk 

dks i¶l] vkVk] ikLrk] ¶ysDl] ,uthZ ckj bR;kfn tSls dbZ mRiknksa dks izkIRk djus 

ds fy, dPps eky ds :i esa mi;ksx esa yk;k tkrk ldrk gSA fDouksvk lhfy,d 

jksfx;ksa ds fy, ,d vkd’kZd XywVsu jfgr [kk| ds :Ik esa miyC/k gS] vkSj vkgkj 

esa fDouksvk dks “kkfey djuk mPp izksVhu vkSj lkFk gh lHkh cqfu;knh vehuks 

,flM dks [kkus ds fy, ,d vPNk rjhdk gks ldrk gSA 

fDouksvk esa vl ar`Ir fyfiM] Qkbcj] tfVy “kdZjk vkSj vU; ykHkdkjh feJ.k 

Hkh gksrs gSa] mnkgj.k ds fy, bldk mi;ksx Vkbi 2 e/kqesg dks fu;af=r djus esa 

enn djus ds fy, fd;k tk ldrk gSA 

izLrkouk 

fDouksvk dks N>~ vukt dh Qly ds :Ik esa tkuk tkrk gS] ftles LVkpZ 

MkbdksVkbyMksul cht ds lkFk PkkSM+h iRrh gksrh gS vkSj blfy, ;g vukt ugha 

gksrk gSA ijUrq ;g vukt [kk| inkFkksaZ dh rjg iz;ksx esa fy;k tkrk gS] rFkk ;g 

[kk| m|ksx ds fy, ,d egRoiw.kZ ?kVd L=ksr Hkh gSA Hkkjr esa] bls udnh Qly 

ds :i esa tkuk tkrk gSA fDouksvk foVkfeu vkSj [kfut ls Hkjiwj gksrs gSA blesa 

Hkjiwj iks’k.k gS rFkk bls vukt dk jktk Hkh dgk tkrk gSSA fDouksvk dks fo”ks’k 

vkS’k/kh; egRo gS ;g izd`fr esa xywfVu eqDr gksus vkSj ,aVhvkDlhMsaV gksus ds 
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dkj.k vf/kd mi;ksxh gSA igys ;g ysfVu vesfjdk esa iwoZ dksyafc;kbZ laLd`fr dh 

eq[; Qly Fkh] ysfdu ckn esa Lisfu;kssa ds vkus ds ckn bldh [ksrh yxHkx lekIr 

gks xbZ FkhA  

fDouksvk fofHkUu d`f’k ikfjfLFkfrd {ks=ksa esa ik;k tk ldrk gS] ;g cgqr xeZ 

;k BaMs tyok;q esa vuwdwy cuk ysrk gSA bls xeZ jsfxLrku ds lkFk&LkkFk “kq’d 

tyok;q esa Hkh mxk;k tk ldrk gSA ;g &4 fMxzh lsfYl;l ls 38 fMxzh lsfYl;l 

ds rkieku eas thfor jg ldrk gSA fDouksvk dh [ksrh ds fy, lkisf{kd vknzZrk 

40 izfr”kr ls 88 izfr”kr ds chp gksrh gSA ;g feV~Vh dh ueh dh deh ds izfr 

lgu”khy vkSj izfrjks/kh gSA bldh i;kZIr mit ds fy, vko”;d vkSlr o’kkZ 100 

ls 200 feeh gSA bls cyqbZ nkseV feV~Vh esa mxk;k tk ldrk gSA  

fDouksvk 5000 ls 7000 lky igys cksyhfo;k vkSj is: ds ,aMu {ks= esa mxk;k 

tkrk FkkA pawfd ;g ekuo iks’k.k dh xaHkhj leL;k dks gy djus dk lcls vPNk 

fodYi gS] blfy, bls 1996 esa ,Q-,-vks- }kjk ekuork dh lcls vk”kktud 

Qly esa ,d ekuk x;k FkkA uklk us bls lh-bZ-,y-,l-,l- ¼fu;af=r ikfjfLFkfrd 

thou leFkZu iz.kkyh½ esa Hkh “kkfey fd;k gS] D;ksfd ;g le`) izksVhu vkgkj gS 

vkSj blesa i;kZIr ek=k esa [kfut gksrs gSA ;g mUgsa yach vof/k dh ;k=k vkSj 

izksVhu ds i;kZIr lsou ds fy, Hkkstu dh leL;k dks gy djus esa enn djrk 

gSA Qly dh bruh egRoiw.kZ {kerk ds dkj.k] la;qDr jk’Vª us 2013 dks baVjus”kuy 

bZ;j vkWQ fDouksvk ?kksf’kr fd;kA 

bl rjg ds xq.kks okys fDouksvk dks i¶l] vkVk] ikLrk] ¶ysDl] ,uthZ ckj 

bR;kfn tSls dbZ mRiknksa dks izkIRk djus ds fy, dPps eky ds :i esa mi;ksx esa 

yk;k tkrk ldrk gSA gky¡kfd bldk mi;ksx FDouksvk rsy] LVkpZ] lSiksfuu] 

izksVhu lkanzrk vkfn ds fu’d’kZ.k mRiknksa ds mRiknu ds fy, fd;k tk jgk gS] 

ftlesa mUur rduhd vkSj e”khujh dh vko”;drk gksrh gSA bu mRiknksa dk vPNk 

vkfFkZd ewY; gS] D;ksafd muds ikl u dsoy [kk| ewY; gS] cfYd ,aVh vkDlhMsaV] 

jksxk.kqjks/kh tSls dbZ xq.k Hkh gS] ftlds dkj.k lkSan;Z izlk/ku] nok vkSj jklk;fud 

m|ksxksa tSls m|ksx esa bldh cgqr ekax gSA 

,sfrgkfld i`’BHkwfe vkSj HkkSxksfyd forj.k 

tSdclsu ¼2003½ ds vuqlkj fDouksvk ,d izkphu Qly gS] vkSj ,afM;u {ks= 

dh lcls iqjkuh Qly Hkh gS ftldh [ksrh 5000 ls 7000 lky igys Hkh dh tkrh 

FkhA iwohZ&dksyafc;kbZ laLd`fr;ksa esa bldh O;kid :i ls ,afM;u {ks= esa [ksrh dh 

tkrh Fkh vkSj blds vukt dk mi;ksx mPp ÅapkbZ okys {ks=ksa esa vkgkj ds :i 

esa fd;k tkrk gSA tgk¡ tyok;q “kq’d gksrh gS vkSj rkieku yxHkx 12 fMxzh 

lsfYl;l jgrk gSA gkaykfd ;g LFkkuh; iztkfr gS ysfdu fDouksvk ds isfjdkiZ esa 

lSiksfuu gksrk gS] tks Lokn esa dM+ok gksrk gSA blfy, lsou djus ls igys lSiksfuu 
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dks gVkuk vko”;d gksrk gS ¼eqftdk] 1992( gsblj vkSj usYlu] 1974½A Lisfu”k 

fot; dh “kq:vkr vkSj tkS vkSj xsgaw ¼eqftdk] 1992( tsdclsu vkSj LVksyu] 1993½ 

tSls vukt ds lkFk bl Qly dk gkf”k;kdj.k vkSj izfrLFkkiu gqvk vkSj fDouksvk 

dks cny fn;k x;k vkSj dbZ vkfFkZd vksj lkekftd dkj.kksa ls “kgjh vkcknh 

bldh [ksrh lekIr gks xbZA ysfdu bl Qly dh [ksrh vHkh Hkh ,fM;u yksxksa 

¼fjlh] 1997½ }kjk fd tkrh gSA 80 ds n”kd ds nkSjku ,afM;u yksxks us ;wjksi 

tSls vkfFkZd :i ls fodflr ns”kksa es fDouksvk dks Hkkstu ds :Ik esa is”k djds 

vkfFkZd fodkl dk ,d u;k rjhdk vktek;k tks vrar% muds cktkj dks c<krk 

gS vkSj ikjaifjd [ksrh dh Qly ls fDouksvk dks fu;kZr oLrq ds :Ik esa LFkkfir 

djus enn djrk gSA 

[kk| lqj{kk vkSj laizHkqrk esa FDouksvk dk lHkkfor ;ksxnku  

fDouksvk esa iks’k.k] vkuqoakf”kd O;ogk;Zrk] izfrdwy tyok;q vkSj feV~Vh dh 

fLFkfr ds vuqdwy vkSj de ykxr ewY; tSls xq.k gksrs gS] ftlls bl Qly esa 

[kk| lqj{kk vkSj laizHkqrk esa ;ksxnku djus dh vikj {kerk gksrh gSA fDouksvk 

vkarfjd mRd`’V fo”ks’krkvksa okyk ,d vukt gSA fDouksvk jsfxLrku] xeZ vkSj 

“kq’d tyok;q ds vuqdwy gSA izfrdqy tyok;q vkSj feV~Vh dh ifjfLFkfr;ksa ds 

vuqdwy gksus dh viuh {kerk ds dkj.k] tgka vU; Qlysa mxus esa vleFkZ gS] 

leqnz ry ls 4000 ehVj ¼mPp ,afM;u iBkj] lykjs ,afM;u iBkj] vkarfjd 

,afM;u ?kkfV;ksa½ dh ÅapkbZ ij Qly izkIr dh tk ldrh gSA lhfer [kk| mRiknu 

okys ns”kkas es fDouksvk vukt Qlyksa dk lcls vPNk fodYi gSA FDouksvk fofHkUu 

ns”kksa esa [kk| lqj{kk esa ;ksxnku nsrk gS D;ksfd blesa izfrdqy ifjfLFkfr;ksa esa 

mRiknu dh mPp {kerk gS ¼foYlu, 1985½A 

bldk d`f’k esa cgqr egRo gS D;ksfda blesa ik;k tkus okyk lSiksfuu ,d 

izkd`frd dhVuk”kd ds :i esa enn djrk gS vkSj dbZ tSo dhVuk”kdksa esa dPps 

eky ds :i esa mi;ksx esa fy;k tkrk gSA 

eq[; :i esa vPNh xq.koyk okys izksVhu dh mPp lkexzh ds dkj.k fDouksvk 

mPp iks’k.k rRo okyk ,d laiw.kZ Hkkstu gSA izksVhu lkexzh ds vykok] blesa fyfiM] 

LVkpZ] [kfut vkSj lSiksfuu tSls dbZ vU; rRo gksrs gSa] blesa foVkfeu ch] bZ vkSj 

lh tSls foVkfeu Hkh gksrs gSA cksfyfo;k vkSj is: nqfu;k Hkj esa 88 izfr”kr mRiknu 

ds lkFk fDouksvk ds lcls cM+s fu;kZrd gSaA blds ckn la;qDr jkT; vesfjdk 6 

izfr”kr ¼czsusl] 2001½ ds lkFk gSA vtsZVhuk esa mRiknu vkerkSj ij ?kjsyw [kir 

ds fy, cht ;k vkVs ds :i esa mi;ksx fd;k tkrk gSA  

mÌs”; 

fDouksvk ds iks’k.k laca/kh igyw] mi;ksx vkSj Hkfo’; ds igyqvksa dk v/;;u 

djukA  
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dk;Ziz.kkyh  

;g isaij lsdasMjh MsVk ij vk/kkfjr gSA ;g tkudkjh fofHkUu ek/;fed L=ksrksa 

tSls if=dkvksa] “kks/ki= vkfn ds fy, xbZ FkhA  

fDouksvk ds jklk;fud vkSj iks’k.k xq.k  

rkfydk la[;k 1% fDouksvk cht dh jklk;fud lajpuk 

ÅtkZ ewY; fDouksvk xsgwa pkoy eDdk 

fdyksdSykjh@100 xzke 350-00 309-00 353-00 338-00 

izksVhu@ 100 xzke 13-81 11-50 7-40 9-20 

olk@100 xzke 5-01 2-00 2-20 3-80 

dkcksZgkMªsV @ 100 xzke 59-74 59-40 74-60 65-20 

dSfY”k;e feyhxzke @ 100 xzke 66-60 43-70 23-00 15-00 

QkLQksjl feyhxzke @ 100 xzke 408-30 406-00 325-00 256-20 

eSXuhf”k;e feyhxzke @100 xzke 204-20 147-00 157-20 120-00 

iksVsf”k;e feyhxzke @ 100 xzke 1040-0 502-00 150-00 330-00 

vk;Zu feyhxzke @ 100 xzke 10-90 3-30 2-60 - 

eSaxuht feyhxzke @100 xzke 2-47 3-40 1-10 0-48 

tLrk feyhxzke@100 xzke 7-47 4-10 - 2-50 

¼L=ksr% “kekZ oh-] 2015½ 

Rkkfydk la[;k 2% vU; [kk| lkexzh dh rqyuk esa Dohuksvk dh iks’k.k lajpuk 

¼izfr”kr½ 

vo;o ¼izzfr”kr½ fDouksvk eakl vaMs iuhj xk; dk nq/k 

izksVhu 13-00 30-00 14-00 18-00 3-50 

olk 6-10 50-00 3-20 - 3-50 

dkcksZgkMªsV 71-00 & & & & 

“kdj & & & & 4-70 

vk;Zu 5-20 2-20 3-20 - 2-50 

dSyksjh@100 xzke 350-00 431-00 200-00 2400 60-00 

L=ksr% ,sxzhQwM fjiksVZ] 2009] ,e-Mh-vkj-Vh- cksfyfo;k 

Hkkstu esa fDouksvk dk ç;ksx 

fDouksvk ,d vR;f/kd ikSf"Vd Hkkstu gS ;g la;qä jk"Vª ds [kk| vkSj —f"k 

laxBu ¼,Q,vks½ }kjk bl Qly ds iks"k.k ewY; dh rqyuk lw[ks nw/k ls dh xbZ 

gSA bldk mi;ksx vkVk] lwi] uk'rk vukt vkSj fc;j cukus ds fy, fd;k tkrk 
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gSA la;qä jkT; vesfjdk esa csps tkus okys vf/kdka'k fDouksvk dks lkcqr vukt ds 

:i esa cspk tkrk gS ftls pkoy ds :i esa vyx ls idk;k tkrk gSA fDouksvk 

vkVk ,d LVkpZ ,DlVsaMj ds :i esa dke djrk gS bls fcLdqV] czsM vkSj çkslsLM 

QwM cukus esa xsgwa ds vkVs ;k vukt] ;k edbZ ds Hkkstu ds lkFk feyk;k tkrk 

gSA dadksyk fDouksvk dh ,d ehBh fdLe gS] ftldk mi;ksx Hkkstu ds :i esa 

fd;k tkrk gS] eq[;r% xsgwa vkSj pkoy dh rjg] fDouksvk esa lSiksfuu gksrk gS tks 

dM+ok Lokn nsrk gS] vkSj bls Hkkstu ds mi;ksx ls igys Mh&gfyax dh vko';drk 

gksrh gS rkfd dM+os vkSj iks"k.k&fojks/kh dkjdksa dks nwj fd;k tk ldsA fDouksvk 

ds mcys gq, chtksa dks pkoy dh txg ij [kk;k tk ldrk gS] ;k lwi dks xk<+k 

djus ds fy, ;k nfy;k ds :i esa ;k xeZ uk'rs ds vukt ds :i esa bLrseky 

fd;k tk ldrk gSA gjs vadqfjr vadqfjr fDouksvk cht dks lykn esa feyk ldrs 

gSaA i‚id‚uZ dh rjg fDouksvk lhM i‚i Hkh cuk;k tk ldrk gSA  

fDouksvk ds vkS|ksfxd mi;ksx 

fDouksvk dks lfCt;ksa ds lkFk tksM+k tk ldrk gS] mnkgj.k ds fy,] vkgkj 

dh xq.koÙkk c<+kus ds fy,] fo'ks"k :i ls uotkr cPpksa vkSj cPpksa ds fy, Ldwy 

ds uk'rs ds fy, pkSM+h chUl vkSj fdMuh chUlA oSls gh lalkf/kr vkSj v/kZ&rS;kj 

[kk| inkFkZ miyC/k gSa] ysfdu ;s T;knkrj vkcknh ds ,d cM+s fgLls ds fy, 

vf/kd egaxs vkSj vuqfpr :i ls egaxs gSaA 

bl rjg dh v/kZ&rS;kj oLrqvksa esa ^^tbZ^^ 'kkfey gksrk gS tks [kkus ds fy, 

rS;kj fd;k tkrk gS vkSj vf/kdka'k Hkkx uk'rs esa [kpZ fd;k tkrk gSA buesa Qwyk 

gqvk] nkusnkj] dVk gqvk] u"V vkSj xeZ vukt 'kkfey gksrk gS ftlesa mi;ksx ls 

igys ,d xeZ rjy inkFkZ 'kkfey fd;k tkrk gSA blh rjg iquxZfBr cky vkgkj 

gSaA 

lHkh mís';ksa vkSj mís';ksa ds fy, lHkh vkVk m|ksx oLrqvksa dk mRiknu 

fDouksvk lkcqr vukt vkSj vkVs dk mi;ksx djds fd;k tk ldrk gSA ,afM;u 

ftys esa vkSj dgha vkSj çkjafHkd us 10] 15] 20 vkSj 40% fDouksvk vkVs dks czsM esa] 

uwMYl esa 40% izfr”kr rd] okbi dsd esa 60 izfr”kr rd vkSj 70 izfr”kr rd 

'kkfey djus dh laHkkouk dk çn'kZu fd;k gSA vkVk O;olk; esa ,d iwjd vkgkj 

ds :i esa fDouksvk dk mi;ksx djus dk ewy ilanhnk –f"Vdks.k ;g gS fd ;g 

nqfu;k Hkj esa XywVsu ds fcuk ekax ds fodkl dh ns[kHkky djus esa l{ke cukrk 

gSA 

orZeku esa mPp çksVhu lkexzh ds lkFk mR—"V Hkkstu dh vko';drk gSA 45% 

izfr”kr rd çksVhu ;qä fDouksvk cht ds çkjafHkd tho esa çksVhu dks LFkkukarfjr 

fd;k tkrk gSA çkjafHkd tho dks cht ds fdlh Hkh vo'ks"k ls vyx fd;k tk 

ldrk gS vkSj dsafær Ýse esa fQj lh/ks cPpksa ds Hkkstu ls tksM+k tk ldrk gS] 
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mnkgj.k ds fy, dqiksf"kr ;qokvksa dks rsth ls ikSf"Vd LokLF; çkIr djus esa enn 

djuk] ;k bls cgqr vPNh rjg ls fefJr fd;k tk ldrk gS o;Ldksa ds fy, 

vkgkj laca/kh lgk;rk dh vko';drk okys O;atu] mnkgj.k ds fy,] xHkZorh 

efgyk,aA  

i'kqvksa dk pkjk 

iwjs ikS/ks dk mi;ksx gjs pkjs ds :i esa fd;k tkrk gSA Qly ds vo'ks"kksa dk 

mi;ksx eosf'k;ksa] HksM+] lwvj] ?kksM+ksa vkSj eqxsZ dks f[kykus ds fy, Hkh fd;k tkrk 

gSA  

vkS"k/kh; mi;ksx 

mPp LoLFk lEeku] fpfdRlh; xq.k] vkSj fDouksvk dh yl eqä ç—fr cPpksa] 

cqtqxksaZ] dqyhu çfr;ksfx;ksa] ySDVkst ds cM+s [kjhnkjksa] v‚fLV;ksiksjksfll&bPNqd 

efgykvksa] vkSj yksgs dh deh] e/kqesg okys O;fä;ksa lfgr dqN [krjukd nqdkunkj 

vkcknh dks ykHkkfUor dj ldrh gSA fMfLyfiMsfe;k] Hkkjhiu] ;k lhfy,d chekjh 

¼HkkxZo] ,V vky] 2006 osxk&xSYost] ,V vky] 2010½A bl rF; ds ckotwn fd 

fDouksvk dh iquLFkkZiuk {kerk ij çk.kh vkSj ekuo uSnkfud çkjafHkd ek=k lhfer 

gS] dqN ijh{k.k fDouksvk ds mi;ksx ls lacaf/kr fofHkUu ykHkksa dks çnf'kZr djrs 

gSaA 

fDouksvk ds iÙkksa] ruksa vkSj vuktksa dk mi;ksx iquLFkkZiukRed mís';ksa ds 

fy, fd;k tkrk gS% ?kkoksa dks Bhd djuk] lwtu de djuk] ihM+k ¼nkar nnZ½ dks 

de djuk vkSj ew= iFk dks lkQ djukA mudk mi;ksx gìh dh lsfVax] vkarfjd 

ty fudklh vkSj [kkSQukd Ø‚yh ,aVh&,tsaV ds :i esa Hkh fd;k tkrk gSA 

fczVuh ,V vky] ¼2015½ ds usr`Ro esa fDouksvk ds dY;k.k lEeku vkSj 

mi;ksfxrkoknh thfodk lq/kkj esa çxfr ij ,d tkap dh xbZ FkhA pkj uSnkfud 

'kks/kksa esa ;g çnf'kZr fd;k x;k gS fd fDouksvk vuqiwj.k yksxksa esa p;kip;] ân; 

vkSj tBjka= laca/kh LokLF; ij Hkkjh] ykHkdkjh ifj.kkeksa dks ykxw djrk gSA 

cgjgky] ;g ik;k x;k fd fo'oO;kih ekuo LokLF; vkSj iks"k.k dh çxfr esa 

fDouksvk ds dke dks dkjxj cukus ds fy, rkfdZd] —f"k vkSj fodkl ds {ks=ksa esa 

cM+h eqf'dysa vkSj [kqysiu cus gq, gSaA 

fDouksvk ds Hkfo"; ds igyw  

badk lkezkT; esa çkphu dky ls fDouksvk dh ikSf"Vdrk dks tkuk tkrk gSA 

bu fnuksa] fDouksvk dks nqfu;k Hkj esa gj txg blds vPNs ykHkksa ds fy,] vkSj 

blds çksVhu] [kfut vkSj foVkfeu inkFkZ ds fy, ekuk tkrk gSA ikSf"Vd vkpj.k 

esa fDouksvk dh Hkwfedk fuHkkus okys jk"Vªksa ds lkFk&lkFk fufeZr nqfu;k esa Hkh egRo 

dks js[kkafdr fd;k x;k gSA ,afM;u ns'kksa esa] fDouksvk dh iSnkokj ckn esa mudh 
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vFkZO;oLFkkvksa esa ,d egRoiw.kZ Hkwfedk fuHkk ldrh gS] blds vfrfjä] fDouksvk 

,d egRoiw.kZ mRikn gks ldrk gS ftldk mi;ksx çkarh; NksVs ftyksa esa [kkus dh 

O;oLFkk ds iwjd ds fy, fd;k tkrk gS] tgka thou 'kfä çksVhu vLoLFkrk fuekZ.k 

djus okys jk"Vªksa esa fuokfl;ksa dh la[;k ds ,d cM+s fgLls dks çHkkfor djrh gSA 

fDouksvk] ^^enj xzsu^^ ds :i esa] fufeZr nqfu;k esa ,d jaxhu vkSj Bksl iqu[kksZt 

dh ckr djrk gS ¼osysafl;k&dSeksjks 2003½A ,afM;u {ks= ds ns'kksa esa teZIykTe dk 

tekoM+k gksuk pkfg,A ikS/ks dh eksVkbZ] laHkkfor fodkl] Qhuksy‚th] vk—fr foKku] 

'kkjhfjd fodkl] mit vkSj [kjirokj fu;a=.k lfgr —f"k vuqla/kku fd;k tkuk 

pkfg,A blds vfrfjä la;qä jkT; vesfjdk vkSj ;wjksi esa ^^fDouksvk ds u, ?kjksa^^ 

ds fy, fofHkUu fdLeksa ds yphysiu dh tkap vko';d gSA fDouksvk dks fo'ks"k 

:i ls Hkkjr ds fy, ^de mi;ksx^ uke fn;k tk ldrk gS] D;ksafd bldh O;kid 

cgqeq[kh çfrHkk] taxyhiu vkSj vf/kd] LoLFk çcyrk ds ckotwn] bldh O;kolkf;d 

{kerk vuns[kk jg xbZ gSA Hkkjr esa] vkcknh ds ,d cM+s fgLls ds ikl çksVhu ;qä 

vkgkj dh cgqr de igqap gS] D;ksafd pkoy vkSj xsgwa çeq[k iks"kd Qlysa gSaA 

fDouksvk dk vR;f/kd çksVhu;qä vukt bl LFkku esa [kkus dks de lek;ksftr 

dj ldrk gS vkSj Hkkjr esa xjhc vkcknh ds chp ^'kkar Hkw[k^ ls yM+us esa egRoiw.kZ 

Hkwfedk fuHkk ldrk gS] ftuds ikl çksVhu ;qä vkgkj vkgkj rd cgqr de igqap 

gSA blds vykok] mUur çxfr vkSj fofHkUu {ks=ksa ds lkFk laca/k] vkbVe mUufr 

vkSj çpkj ds leku] O;olk; dks vyx&vyx vuqç;ksxksa ds fy, viuh {kerk 

dk nksgu djus ds fy, l'kä djsxkA  

fu"d"kZ 

fDouksvk tSls Nn~e vukt dk mi;ksx vuqla/kku ds ,d vk'kktud {ks= dh 

ckr djrk gS] D;ksafd bldk mi;ksx fof'k"V eSØkseksysD;wYl vkSj QkbVksdsfedYl 

ds ços'k dks c<+k ldrk gS ftUgsa ekuo dY;k.k ds fy, ewY;oku ekuk tkrk gSA 

fDouksvk lhfy,d jksfx;ksa ds fy, miyC/k ,d vkd"kZd] fcuk XywVsu ,sfPNd gS] 

vkSj vkgkj esa fDouksvk dks 'kkfey djuk mPp dkcZfud lEeku çksVhu vkSj lkFk 

gh lHkh tSomiyC/k cqfu;knh vehuks ,flM] dqN ,slk tks dHkh&dHkh vU; vukt 

[kkus ds fy, ,d vPNk rjhdk gks ldrk gSA fDouksvk esa vlar`Ir fyfiM] Qkbcj] 

tfVy 'kdZjk vkSj vU; ykHkdkjh feJ.k Hkh gksrs gSa] mnkgj.k ds fy,] chVkbu] 

vkSj bldk mi;ksx mikip; tksf[ke dkjd çksQkby dks c<+kus vkSj Vkbi &2 

e/kqesg dks fu;af=r djus esa enn djus ds fy, fd;k tk ldrk gSA fDouksvk 

dqN vU; iquLFkkZiukRed dfBukb;ksa ds fy, ewY;oku gks ldrk gS] mnkgj.k ds 

fy,] chekjh] otu vkSj fMfLyfiMsfe;kA blds vykok] fDouksvk] ,d ikS/ks ds 

iks"k.k ds :i esa] dkcZu vkSj ikuh ds iks"k.k fçaV ds lkFk vR;f/kd fdQk;rh gS] 

tks ekal dh rqyuk esa 30 ls 60 xquk de gSA  
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blds vykok] fDouksvk vukt esa dkmaVj vkgkj dkjd fcuk fdlh f[kapko 

ds fuf"Ø; gks ldrs gSa ;k lqjf{kr HkykbZ ds Lrj rd de gks ldrs gSa tc bl 

thfodk dh vk/kqfud gSaMfyax ;k ikfjokfjd bdkbZ O;oLFkk ds fy, mi;qä rjhdksa 

dk mi;ksx fd;k tkrk gSA ikd vuqç;ksxksa ds laca/k esa] lkcqr vukt }kjk ifj"—

r vkVs dk çfrLFkkiu] mnkgj.k ds fy,] fDouksvk dqN dfBukb;k¡ iSnk djrk gS] 

ftUgsa v‚xsZuksysfIVd xq.kksa esa ifjorZu dks 'kkfey djrs gq, fd;k tkuk pkfg,A 
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Chapter - 4 

Subaltern Historiography in India 

Kaushik Dutta and Jyotipriya Gogoi 

 

 

Abstract 

In India, subaltern historiography is a revolutionary and empowering 

method of studying the past. It challenges prevailing historical narratives that 

silence the voices and experiences of underprivileged communities, including 

Dalits, indigenous peoples, women, and peasants. Subaltern historiography 

provides a more inclusive and thorough knowledge of India's past by 

emphasizing these underrepresented viewpoints. This essay analyzes the 

advantages and disadvantages of this method, highlighting its benefits for 

exposing subaltern agencies, reinterpreting power relationships, and utilizing 

non-conventional sources. But issues with essentialism, the exclusion of 

powerful actors, methodological difficulties, the essentialization of 

postcolonial identity, the narrow focus on economic issues, gender, 

international contexts, and representation call for careful thought. Subaltern 

historiography can continue to be a key player in altering historical research 

and advancing historical justice by responding to these criticisms. 

Keywords: Dalits, historiography, non-traditional, caste, colonial 

Introduction 

A revolutionary and uplifting method of studying the past, subaltern 

historiography in India aims to elucidate the histories of marginalized and 

oppressed communities that have historically been kept silent or obscured by 

dominant narratives. Subaltern historiography, a term taken from Antonio 

Gramsci's writings to refer to the socially and economically marginalized, was 

developed in the 1980s by the eminent Indian historian Ranajit Guha. It 

challenges traditional historical narratives that frequently concentrate on the 

deeds of ruling elites, colonial powers, and dominant social classes while 

ignoring the experiences and agency of the subaltern. The importance of 

subaltern historiography can be attributed to its goal of presenting a more 

thorough and complex view of India's past by bridging the gaps in traditional 

historiography. Subaltern historiography shifts focus to the lives of common 
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people, peasants, tribal communities, women, and other oppressed groups 

while mainstream history may offer a top-down perspective on major political 

events, battles and the lives of rulers. It highlights the significance of 

grassroots movements, regular resistance and subaltern communities' 

collaborative efforts to control their futures. Subaltern historiography's 

dependence on the "history from below" technique is one of its key features. 

This strategy makes use of non-conventional historical sources, including 

folklore, oral traditions, music, regional mythologies, and other indigenous 

knowledge systems. These resources allow historians to reconstruct the 

history of the subaltern from their viewpoints rather than through the eyes of 

the ruling classes and provide insightful accounts of their everyday lives. 

Subaltern historiography confronts the prejudices present in official 

documents and colonial archives accomplishing this. 

The criticism of colonial historiography, which was frequently closely 

tied to imperial goals and reaffirmed orientalist notions of Indians as docile 

and backward people, has also been greatly aided by subaltern historiography. 

This method challenges the idea of a one-sided narrative of colonial control 

and reveals the nuanced relationships between the rulers and the ruled by 

emphasizing the resistance movements and agency of subaltern communities 

during colonial rule. Additionally, caste- and gender-based structures in Indian 

society have been reexamined as a result of subaltern historiography. It 

explores the histories of women and Dalits (formerly known as untouchables), 

highlighting their contributions and ongoing battles to regain their identities 

and agency. There have been issues with subaltern studies as a 

historiographical framework. According to some academics, this can lead to 

romanticizing or idealizing the subaltern and can obscure the inherent 

conflicts and difficulties that exist within these groups. Others contend that 

concentrating only on the underprivileged risks omitting the larger 

socioeconomic and political environment in which these groups operated. This 

chapter aims to list the positive and negative aspects of this school of 

historiography. 

Subalterns of prominence and their works 

1) Ranajit Guha: Ranajit Guha, who was born in 1923, is frequently 

referred to as the founder of subaltern studies and a significant 

contributor to the growth of subaltern historiography. Guha, born in 

Kolkata, studied history at the University of Calcutta before going to 

the University of Oxford to get his doctorate. In his seminal book 

"Elementary Aspects of Peasant Insurgency in Colonial India" 

(1983), he questioned traditional historiography, which 
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predominantly examined the Indian liberation fight from the 

viewpoint of the nationalist elite. Guha instead focused on the 

peasant uprisings and movements throughout the colonial era, 

notably those in the 19th century. Guha maintained that rather than 

being passive targets of oppression, peasants were active participants 

in the struggle against colonial rule and the exploitation-promoting 

practices of the landed gentry. By adopting the term from the writings 

of the Italian Marxist Antonio Gramsci, he created the term 

"subaltern" to describe these oppressed people. Guha's writings 

highlighted the necessity to study history "from below," 

reconstructing the experiences of the lower classes utilizing out-of-

the-ordinary materials like oral traditions, folk melodies, and local 

tales. Guha co-founded the Subaltern Studies group in 1982 with 

other like-minded historians in addition to his seminal work. The 

group produced several significant books that were essential to the 

development of Subaltern Studies. Guha's efforts have had a 

significant impact on Indian historical studies, he passed away in 

2015 after a glorious career.  

2) Gyanendra Pandey: A renowned anthropologist and historian well 

known for his important contributions to subaltern studies. He was 

born in India in 1942 and pursued higher education in the US, where 

he worked in a variety of academic fields. The interconnections of 

culture, society, and history are frequently explored in Pandey's 

work, with a focus on topics relating to nationalism, identity politics, 

and communalism in colonial and post-colonial India. Pandey 

explores the development of communal identities under British 

colonial authority in his seminal work "The Construction of 

Communalism in Colonial North India" (1990). He disputes the idea 

that communalism was a fundamental or inevitable force, claiming 

that it was a result of particular social and historical circumstances. 

The significance of comprehending communalism at the grassroots 

level is emphasized in Pandey's work. He has also investigated the 

politics of memory and representation as a result of his interaction 

with the complexity of Indian society. Pandey investigates the 

various ways that the partition of India in 1947 has been remembered 

and commemorated in his 2001 book "Remembering Partition: 

Violence, Nationalism, and History in India". He draws attention to 

the omissions and exclusions in official narratives and emphasizes 

the importance of taking into account the experiences of the lower 

classes, who frequently got lost in history. 
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3) Shahid Amin: Another renowned historian affiliated with subaltern 

studies; Shahid Amin was born in 1938. He was educated at 

Cambridge University and Aligarh Muslim University after being 

born in Aligarh, India. The social and cultural history of 

contemporary India receives the majority of Amin's attention. Amin 

examines the historical memory and representations of the Chauri 

Chaura incident that took place in 1922 in his book "Event, 

Metaphor, Memory: Chauri Chaura, 1922-1992" (1995). Chauri 

Chaura's initially peaceful protests during Mahatma Gandhi's non-

cooperation movement became violent, killing police officers. 

Gandhi responded by halting the movement against cooperation. 

Amin looks at how this incident has been remembered and perceived 

over the years to show how it has continued to influence subaltern 

groups' collective consciousness. The significance of local 

viewpoints and the many ways that historical events are perceived 

and remembered by various social groups are both highlighted by 

Amin's work. He draws emphasis on the agency, lived experiences, 

and impact on molding the historical memory of the subaltern 

classes. 

4) Dipesh Chakravarty: Dipesh Chakrabarty, a prominent 

postcolonial historian, and leader in the subject of subaltern studies, 

was born in 1948. Chakrabarty, who was raised in Kolkata, 

completed his higher education in both India and the US. His writing 

focuses mostly on colonialism, modernism, and historical disparity 

issues. Chakrabarty critically investigates the Eurocentric nature of 

much of modern historical thought in his ground-breaking book, 

"Provincializing Europe: Postcolonial Thought and Historical 

Difference" (2000). He contends that non-Western nations' historical 

experiences have frequently been disregarded or dismissed as simple 

copies of Western history. Instead of rejecting Western philosophy, 

Chakrabarty advocates "provincializing" Europe to make room for 

the uniqueness of non-Western histories and experiences. 

Chakrabarty's involvement with subaltern studies includes a critique 

of the Eurocentrism present in historical accounts as well as a plea 

for a more inclusive and pluralistic approach to the study of history. 

He highlights the significance of acknowledging the agency and 

historical contributions of underrepresented people, and he calls on 

historians to look beyond Eurocentric paradigms. 
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5) Parth Chatterjee: Renowned political scientist and historian Partha 

Chatterjee has made substantial contributions to knowledge of 

nationalism and the postcolonial state in India. He was born in 

Calcutta in 1947 and earned his degrees from the Universities of 

Rochester and Chicago. The conceptions of nationhood and 

nationalism in colonial India are critically examined by Chatterjee in 

his influential book, "Nationalist Thought and the Colonial World: A 

Derivative Discourse?" (1986). He contends that the colonial 

encounter played a major role in the development of Indian 

nationalism as a derivative of European political thinking. According 

to Chatterjee, the nationalist elite frequently imitated the hierarchical 

and exclusive systems of the colonial state while vying for 

independence. This realization enables a nuanced comprehension of 

how nationalism's aim and the aspirations of oppressed people 

interacted. Chatterjee's work has affected discussions of nationalism 

and identity politics as well as the growth of postcolonial philosophy. 

His involvement in subaltern studies has made it possible to examine 

Indian nationalism's complexity and the ways that marginalized 

groups have negotiated their identities inside the nation-state in 

greater detail. 

6) Gayatri Spivak: Gayatri Chakravorty Spivak, also referred to as 

Gayatri Spivak, is a well-known academic, literary critic, and 

proponent of postcolonial theory. Spivak, who was born in 1942 in 

Calcutta (now Kolkata), India, has significantly influenced several 

academic fields, such as literary theory, feminism, postcolonial 

studies, and cultural studies. Education and Academic Career: 

Gayatri Spivak completed her undergraduate studies in English 

literature at the University of Calcutta. Later, she relocated to the US 

and continued her education at Cornell University, where she earned 

a master's degree in comparative and English literature. Spivak later 

finished her Ph.D. at Cornell, where she concentrated on the writings 

of British novelist Thomas Carlyle from the 19th century. The most 

significant contributions made by Spivak are in the area of 

postcolonial theory, where she has tackled difficult issues like power, 

representation, and subaltern. She has made a significant contribution 

to postcolonial discourse by criticizing academics' Eurocentric 

viewpoints. The 1988 article "Can the Subaltern Speak?" is one of 

her key pieces. The representation of oppressed and marginalized 

groups, notably women, within the framework of colonial and 

postcolonial discourses, is critically examined by Spivak in this 
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essay. She contends that dominant narratives frequently stifle and 

obscure the voices of the subaltern, especially subaltern women. 

Additionally, Spivak examines the difficulties of speaking for the 

oppressed and criticizes the propensity of thinkers and academics to 

advocate for underrepresented groups without actually 

comprehending their circumstances. Spivak has worked on cultural 

studies and feminist theory in addition to her contributions to 

postcolonial theory. The interaction of gender, race, and class in the 

context of globalization and postcolonial countries is a topic on 

which she has written extensively. In her work, Spivak has also 

delved into the field of cultural studies, where she has investigated 

the connections between power, identity, and culture. Her analysis of 

how dominating cultures form and impact representations of the 

subaltern has been further enhanced by her work with cultural 

studies. In addition to teaching, Spivak has been active in advocacy 

throughout her academic career. She has worked as a professor at 

several notable universities, including the University of California, 

Berkeley, Columbia University, and the University of Chicago. Her 

multidisciplinary approach to teaching, which incorporates political 

theory, literature, and philosophy, has earned her praise. Spivak has 

been a vocal supporter of social justice and human rights causes 

outside of the classroom. She has taken part in campaigns promoting 

the rights of LGBTQ+ people, women, and the global economy. The 

scholastic endeavors and intellectual contributions of Spivak have 

received widespread acclaim. For her work, she has won various 

distinctions and prizes, including the 2012 Kyoto Prize in Arts and 

Philosophy. One of the most prominent international honors given in 

acknowledgment of outstanding contributions to societal 

improvement is the Kyoto Prize. 

Merits 

In India, subaltern historiography has become a revolutionary and 

powerful method of studying the past. It questions conventional historical 

narratives that frequently exclude the perspectives and experiences of 

peasants, tribal communities, Dalits (formerly known as untouchables), 

women, and other underprivileged groups in favor of focusing on the deeds of 

ruling elites and dominating classes. 



 

Page | 41 

Some of its merits are- 

1) Centering marginalized voices: The dedication of subaltern 

historiography to elevating the voices of underrepresented 

communities is one of its greatest strengths. Traditional 

historiography frequently gave the ruling class's and the elites' 

viewpoints preference, especially during colonial times. Subaltern 

groups' pasts were either discounted as unimportant or completely 

forgotten. By emphasizing the agency, struggles, and 

accomplishments of individuals who were traditionally silenced, 

subaltern history confronts this bias. Historians can present a more 

complete and fair picture of India's past by allowing the subaltern a 

voice. With this strategy, the experiences of Dalits, tribal groups, 

women, and peasants are not marginalized but rather become 

essential elements of the historical narrative. 

2) Rethinking power and resistance: A fresh examination of power 

relationships and resistance in Indian history has been sparked by 

contemporary historiography. Traditionally taught histories 

frequently presented colonial rule as an oppressive force that Indians 

were powerless to resist. However, subaltern historiography paints a 

more nuanced picture, showing that these populations actively 

challenged colonial power and oppressive regimes. Historians can 

comprehend how oppressed populations exercised their agency and 

opposed oppressive structures by examining grassroots movements, 

uprisings, and regular acts of defiance. This reconsideration of power 

and resistance rejects the Eurocentric idea of subaltern passivity and 

emphasizes the role of agency and self-determination in determining 

the course of history. 

3) Use of non-traditional sources: The use of unconventional sources 

for historical investigation is encouraged by subaltern historiography. 

Subaltern historiography aims to investigate alternative sources such 

as oral traditions, folk songs, myths, and local narratives, whereas 

traditional history largely focuses on official records, government 

documents, and written accounts by elites. These unconventional 

sources offer perceptions of the cultural practices, life experiences, 

and beliefs of underprivileged communities. Using these various 

sources, historians can create a more vivid and accurate portrait of 

the past that reflects the goals and viewpoints of individuals whose 

voices have been silenced in the past. 
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4) Critique of dominant narratives: Subaltern historiography is 

essential for challenging conventional historical interpretations and 

raising issues about the biases ingrained in the process of creating 

history. The limitations of conventional historiography are 

highlighted, revealing the omissions and silences that have sustained 

prevailing power structures. This critical evaluation helps us 

understand historical players and events in a more complex way. It 

encourages historians and scholars to approach their work with a self-

reflective mindset, questioning how their work could uphold current 

structures or obscure the experiences of particular populations. 

5) Empowering marginalized communities: For disadvantaged 

groups, subaltern historiography can be uplifting since it recognizes 

their hardships and historical contributions. Subaltern groups' agency 

and resiliency are acknowledged, which promotes a sense of pride 

and identity in these communities. Given that it dispels unfavorable 

assumptions and preconceptions about excluded people, historical 

visibility can be a potent weapon for social empowerment. In 

addition, by exposing past examples of resistance and resiliency, 

subaltern history can serve as an inspiration for present social 

movements and mobilizations. 

6) Decolonizing historical narratives: The goal of subaltern 

historiography is to liberate the history of India from colonial and 

Eurocentric frames, which is in line with the larger decolonization 

process. This method encourages more inclusive and varied 

historiography by undermining the authority of Western knowledge 

production and questioning the colonial gaze. Subaltern 

historiography supports a decolonized historical narrative that 

challenges the dominance of Western epistemologies and engages 

with the complexity and diversity of India's past by recognizing 

subaltern voices and experiences. 

7) Reinterpretation of national identity: Indian nationalism and 

identity have also been reexamined in light of subaltern 

historiography. The diversity of cultures, languages, and experiences 

within India was frequently erased in traditional nationalist 

narratives, which generally offered a homogenized and unified 

picture of Indian identity. Subaltern historiography resists this 

homogenizing approach and advances a more pluralistic vision of 

Indian identity by interacting with the history of underprivileged 

communities. As part of the complex tapestry of Indian history and 
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culture, it recognizes the diversity of identities and narratives that 

have shaped it. 

8) Inclusive social history: The importance of social history, which 

examines the lives of common people, their difficulties daily, and the 

nuanced interactions they have within their communities, is 

highlighted by subaltern historiography. This method offers a 

counterpoint to political history, which frequently concentrates on the 

deeds of ruling elites and the state. Historians can learn more about 

the socioeconomic factors, cultural norms, and social dynamics that 

influenced subaltern societies' experiences by examining their daily 

lives. A more comprehensive understanding of Indian society and its 

diversified population is provided by this inclusive social history.  

9) Contributions to global scholarship: A significant contribution to 

international study has also come from the development of Subaltern 

historiography in India. Historiographical approaches in other 

regions of the world, particularly in postcolonial contexts, have been 

impacted by their emphasis on marginalized communities, resistance, 

and non-traditional sources. Subaltern historiography has motivated 

academics to reconsider their methodology, embrace many 

viewpoints and address concerns of representation and power in the 

creation of historical knowledge by challenging the prevailing 

paradigms of historical study. 

India's subaltern historiography has many advantages that make it a 

transformative and worthwhile method of studying the past. This method 

provides a more comprehensive and nuanced perspective of India's history by 

emphasizing the voices and experiences of oppressed populations, rethinking 

power and resistance and employing non-traditional sources. It supports 

underrepresented groups, refutes mainstream narratives and advances the 

larger goal of decolonizing historical knowledge. The focus on social history 

in subaltern historiography and its worldwide ramifications further emphasize 

its significance in altering historical research and fostering a more inclusive 

and varied view of India's rich and complicated past. 

Critique of subalterns 

Even though subaltern historiography has significantly improved how we 

view Indian history, it is not without criticism. We shall examine the criticisms 

of Subaltern historiography in this essay, emphasizing the difficulties and 

constraints this methodology faces, some of which are as follows. 
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1) Essentialism and generalization: The tendency of subaltern 

historiography to distill and generalize the experiences of various 

subaltern groups is one of the main criticisms thrown at it. Although 

the strategy tries to elevate and center the perspectives of those who 

have been excluded, it runs the risk of homogenizing their 

experiences and ignoring internal tensions and diversity within these 

communities. In contrast to the intricacies and diversity seen within 

these societies, subaltern historiography frequently depicts subaltern 

groups as cohesive entities with a shared history. Subaltern 

historiography, for instance, can treat the Dalits as a single category 

with a shared historical narrative even though distinct caste groups 

within the Dalits may have diverse historical trajectories. Such 

essentialism can result in exaggerations and oversimplifications, 

which can undermine a nuanced comprehension of the many 

subaltern populations' lived realities. 

2) Neglecting dominant actors: Some claim that subaltern 

historiography occasionally ignores the influence of dominant 

institutions and actors on historical events. While it is important to 

elevate the voices of the oppressed, focusing solely on the 

marginalized may obscure the nature of power and how elites have 

sustained hegemony. Understanding these interactions is crucial for 

a thorough explanation of the past since interactions between 

dominant and subaltern groups frequently impact historical 

events. Subaltern historiography may unintentionally perpetuate a 

binary interpretation of history that pits the oppressed against the 

oppressors by ignoring the role of dominating actors. The intricacies 

of power relationships and the interaction between dominant and 

subaltern groups in determining historical outcomes should be 

acknowledged through a more sophisticated approach. 

3) Challenges in methodology: Another criticism of subaltern 

historiography focuses on the methodological difficulties in 

obtaining non-conventional materials, like oral histories and 

folktales. Although evaluating and interpreting these sources might 

be subjective and vulnerable to biases, they do offer insightful 

information on the lives of subaltern cultures. For instance, memory 

lapses and reinterpretations may occur with oral traditions over time. 

For historians, it might be difficult to rely on oral testimonies without 

supporting evidence from written records. Furthermore, it may be 

difficult for academics to comprehend historical situations properly 
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in the absence of written records from subaltern views. Historians 

need to evaluate the drawbacks and dangers of utilizing alternative 

sources in their study. 

4) Essentialization of postcolonial identity: According to critics, 

subaltern historiography can essentialize postcolonial identities by 

depicting them as intrinsically opposed to the colonial past. A sole 

focus on resistance, however, can restrict our understanding of 

postcolonial identities, even though it is crucial to acknowledge the 

agency and resistance of subaltern groups against colonial 

oppression. In actuality, interactions between colonial and 

indigenous influences frequently shape postcolonial identities. These 

identities could be complex and composite, combining aspects of 

collaboration and opposition to colonial processes. Subaltern history 

may ignore the subtleties of identity development and the ways that 

groups constructed their identities within the colonial and 

postcolonial setting by essentializing postcolonial identities as 

fundamentally antagonistic. 

5) Less focus on economic aspects: Critics have noted that subaltern 

historiography frequently ignores the economic realities of subaltern 

lives in favor of focusing more on cultural and social components. 

The conditions of marginalized populations were frequently greatly 

influenced by economic considerations; therefore, a more thorough 

examination should take into account their economic struggles, 

exploitations, and interactions with markets and labor relations. The 

economic aspects of subaltern existence, such as the effects of 

colonial economic policies on peasant communities, the exploitative 

practices of landlords, and the economic implications of resistance 

movements, could be explored in subaltern historiography. 

Examining the interactions between economic, social, and cultural 

variables that shaped subaltern histories is essential to developing a 

comprehensive understanding of subaltern experiences. 

6) Essentialism and Gender: Critics have also called attention to 

issues with gender-related essentialism in Subaltern history. 

Although the strategy intends to offer a voice to underprivileged 

women, there is a chance that it will reinforce preconceived notions 

and beliefs about the uniformity of their experiences. including any 

other group, subaltern women have a variety of identities, and their 

experiences are influenced by overlapping elements including caste, 

class, and area. Subaltern historiography should be careful to avoid 
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categorizing subaltern women as a single group. Instead, it ought to 

explore how complicated gender identities are in underprivileged 

groups and how they interact with other social categories to influence 

historical events. 

7) Lack of engagement with global contexts: Critics contend that 

Subaltern historiography occasionally fails to interact with broad 

historical settings enough. Although it has contributed to the critique 

of Eurocentric viewpoints, a more sophisticated strategy should take 

into account the interplay between regional and international 

influences. Exploring the links between India and other regions of 

the world and taking into account the larger forces influencing 

historical changes may be beneficial for gaining a more complete 

grasp of subaltern experiences. Subaltern historiography can provide 

a more thorough account of how colonialism, imperialism, and 

globalization impacted the experiences of marginalized populations 

by placing subaltern history within global contexts. The agency of 

subaltern groups and their responses to shifting global dynamics can 

be better understood by understanding these global interactions. 

8) Limited representation: The difficulties of depiction are a subject 

for another criticism of Subaltern historiography. Although the 

method aims to elevate the voices of the subaltern, it is challenging 

to correctly convey their experiences without applying prejudices or 

judgments from the outside. When engaging in subaltern 

historiography, historians must balance their moral need to accurately 

reflect subaltern tales with an awareness of their interpretive 

limitations. Since there is a chance of distorting or misappropriating 

subaltern voices, historians must carefully explore the best ways to 

accurately portray the experiences of oppressed populations. 

In India, subaltern historiography has come a long way in opposing 

historical canons and elevating the voices of oppressed groups. To critically 

engage with its shortcomings and criticisms, though, is imperative. The need 

for a more nuanced engagement with global contexts and representation, as 

well as the issues of essentialism, neglect of dominant actors, methodological 

difficulties, essentialization of postcolonial identity, and gender, all call for 

careful consideration. By addressing these criticisms, the field of Subaltern 

historiography can be enriched and the historical experiences of India can be 

better understood overall. A more inclusive and responsible historiography 

that reflects the diverse and complicated nature of India's past may develop as 

historians continue to investigate the complexity of subaltern histories. 
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However, to avoid the traps of essentialism and ensure a more nuanced and 

inclusive depiction of the histories of oppressed populations, subaltern 

historiography needs constant reflection and critical interaction. 

Conclusion 

Finally, subaltern historiography has become a revolutionary and 

liberating method of studying the past in India. It challenges the prevailing 

historical narratives that have long suppressed the voices and experiences of 

underprivileged populations, including peasants, tribal tribes, Dalits, women, 

and other outcasts. Subaltern historiography has significantly contributed to 

reinventing Indian history by emphasizing these underrepresented views, 

providing a more inclusive and thorough understanding of the country's past. 

The dedication of Subaltern historiography to elevating the voices of the 

subaltern is one of its greatest strengths. The agency, tenacity, and 

contributions of marginalized communities in influencing historical events 

and processes have been highlighted through this methodology. Historians 

have learned more about the intricate processes that have molded India's 

history through studying grassroots movements, commonplace acts of 

resistance and the coordinated efforts of underprivileged groups. Additionally, 

traditional ideas of power and resistance in India's historical narrative are 

questioned by subaltern historiography. It exposes how communities of the 

underclass actively resisted colonial control and exploitative structures, 

moving beyond the binary of oppressor and oppressed. History has been 

reinterpreted "from below," allowing historians to better understand the 

agency and self-determination of marginalized communities. The method's 

focus on non-conventional sources, such as oral traditions, folk songs, and 

local narratives, has improved historical research by revealing details about 

the cultural practices and life experiences of people who were previously 

marginalized. Subaltern historiography has portrayed the past more vividly 

and authentically by combining these various sources, reflecting the concerns 

and viewpoints of individuals whose voices were once silenced. Subaltern 

historiography has been criticized, though. The approach, according to some 

opponents, runs the risk of essentializing and summing up the experiences of 

many subaltern communities. By concentrating on similarities, it can miss 

internal disputes and differences within these communities, which could result 

in misunderstandings and oversimplifications. To avoid essentialism, one 

must use a nuanced approach that recognizes the variety of experiences found 

in subaltern cultures. Moreover, a thorough knowledge of historical events 

may be constrained by the omission of dominating individuals and institutions 

in Subaltern historiography. A solely oppressed-centered perspective may 
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ignore the dynamics of power and the means through which elites sustained 

hegemony. An examination of the interactions between dominant and 

subaltern groups from a more balanced perspective can help us analyze 

historical results in more detail. Potential restrictions also come from 

methodological difficulties with obtaining non-traditional sources, like oral 

traditions. To make sure that their research is supported by thorough and 

critical analysis, historians must address the subjectivity and biases inherent 

in interpreting these sources. Despite these criticisms, Subaltern 

historiography continues to be a vital method for altering historical viewpoints 

and fostering a more inclusive knowledge of India's past. It gives oppressed 

groups more clout by acknowledging their efforts and historical contributions. 

Subaltern historiography has widened the scope of historical inquiry by 

questioning prevailing narratives and interacting with alternative sources, as 

well as by contributing to the larger initiative of decolonizing historical 

knowledge. Historians working on subaltern historiography must take a 

reflective, sensitive, and inclusive approach to their research to answer the 

criticisms. A constant exchange of ideas between academics from diverse 

fields can advance the subject and promote a greater understanding of the 

complexity of India's historical experiences. 
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Abstract 

The Vedas, Upanishads and Dharmashastras are three ancient Hindu 

writings that are explored and understood using artificial intelligence (AI) in 

this study work. These ancient sacred texts, which include profound spiritual 

knowledge, moral guidance and intellectual understandings, have influenced 

India's culture and religion. But for academics and seekers looking to better 

understand their teachings, the complexity of their antiquated language, dense 

symbolism, and diverse philosophical notions has presented difficulties. This 

research study explores how AI can be a revolutionary tool in revealing the 

eternal knowledge concealed inside these ancient books by utilizing AI's 

strengths in natural language processing, semantic analysis, and contextual 

comprehension. The Vedas and the Upanishads' metaphysical truths are now 

more understandable and accessible to modern audiences thanks to AI's ability 

to comprehend their cryptic language. 

Keywords: Vedas, Upanishads, Dharmashashtra, artificial intelligence, Hindu 

Introduction 

The Vedas, Upanishads and Dharmashastras, which make up the ancient 

Hindu scriptures, are some of the most deep and significant works in human 

history. They stand for the core of Hindu philosophy, spirituality and morality, 

which have influenced millions of people for thousands of years. Although 

scholars, priests, and philosophers have loved and studied the wisdom found 

in these ancient books for many years, the development of artificial 

intelligence (AI) has opened up new possibilities for a deeper understanding 

and study. The Vedas, the earliest Hindu writings, are a collection of proverbs 

and hymns written in Vedic Sanskrit. The Rigveda, the Yajurveda, the 

Samaveda, and the Atharvaveda are the four main texts that make up the 

Vedas, which are said to have been divinely revealed. Each Veda has a specific 
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function and contains a wealth of information on a variety of topics, such as 

rites, metaphysics, astronomy, linguistics, and cosmology. The Vedas' ancient 

language and intricate symbolic representations constitute one of their biggest 

obstacles to comprehension. However, natural language processing (NLP) 

methods driven by AI have demonstrated encouraging results in understanding 

these complex documents. In order to better understand the Vedas and shed 

light on them, researchers have been able to train AI models on enormous 

databases of Vedic Sanskrit and its interpretations. 

The Upanishads, a philosophical continuation of the Vedas, explore 

profound spiritual ideas and make an effort to provide basic explanations for 

what existence, consciousness and the supreme reality (Brahman) are. These 

writings, which are regarded as embodying the core of Vedic philosophy, 

provide those seeking spiritual awakening and self-realization with a clear 

path. Deeper insights hidden within the Upanishads have been revealed thanks 

to AI-driven semantic analysis and pattern recognition. AI algorithms have 

permitted a deeper investigation of the interrelated themes prevalent across 

these texts by comparing and cross-referencing various translations and 

commentary. With the help of this multidisciplinary method, academics can 

close the knowledge gap between the Upanishadic teachings and modern 

understanding. The Dharmashastras are a massive collection of books that 

serve as both a personal and societal rule of ethics and morality. These texts 

cover a wide range of topics, including dharma (social obligations), family, 

law, government and other aspects of daily life. Some of the well-known 

Dharmashastras are the Manusmriti, Yajnavalkya Smriti and Narada Smriti. 

It can be challenging to interpret and apply the Dharmashastras' teachings 

to the intricacies of the contemporary world. However, AI presents a rare 

chance to draw the guiding ideas and values from these historic works and 

apply them to moral conundrums in the modern world. AI can help in the 

creation of morally sound decision-making systems by evaluating large 

datasets of linked ethical conversations and utilizing machine learning 

methods. Natural language processing, machine learning, and artificial 

intelligence have completely changed how we study historical texts. AI 

algorithms are able to identify patterns, contextualize meanings, and even 

make comparisons between seemingly unrelated ideas in a variety of texts 

through the use of extensive data analysis. Semantic Analysis: Researchers 

may analyze the complex language of the Vedas, Upanishads, and 

Dharmashastras using AI-powered semantic analysis to help them extract the 

philosophical, spiritual, and ethical core of the texts. This method contributes 

to a piece of more comprehensive knowledge. Cross-References and 
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Comparisons: AI is capable of processing enormous amounts of related texts, 

commentary, and interpretations from various eras and places with efficiency.  

This makes it possible for academics to analyze and cross-reference 

various theories, interpretations, and linguistic developments, resulting in 

more thorough and accurate assessments of the scriptures. Preservation and 

Translation: With the aid of artificial intelligence, it is now easier to preserve 

and translate historic works into contemporary tongues. Ancient manuscripts 

can now be digitized and translated thanks to cutting-edge optical character 

recognition (OCR) and machine translation techniques, opening up these 

hallowed texts to a wider audience. Understanding in Context: To comprehend 

ancient works, one must take into account the historical and cultural settings 

in which they were written. AI's capacity to analyze huge historical databases 

enables a more thorough understanding of the situation. The Vedas, 

Upanishads and Dharmashastras are significant collections of prehistoric 

Hindu knowledge that cover spirituality, philosophy, and moral instruction. 

Artificial intelligence has created new opportunities for comprehending and 

enjoying this old literature through its strengths in natural language 

processing, semantic analysis, and historical contextualization. Scholars and 

seekers can obtain deeper insights into the timeless knowledge contained 

within these holy texts by utilizing AI's analytical power, helping to build a 

peaceful link between the past and the present for future generations. 

Understanding Vedas with the help of artificial intelligence  

The Vedas, frequently regarded as the earliest Hindu sacred books, are a 

veritable gold mine of knowledge and wisdom that have taught people how to 

live their lives for thousands of years. The Vedas are a collection of hymns, 

rituals, and philosophical truths written in Vedic Sanskrit and handed down 

orally over the ages. The Rigveda, Yajurveda, Samaveda and Atharvaveda are 

the four main writings that make up the Vedas, which are the cornerstone of 

Hindu philosophy, spirituality and cosmology. The Vedas are highly esteemed, 

yet due to their antiquated language, symbolic phrases, and intricate 

metaphors, understanding them can be difficult. Because of this, conventional 

research and interpretation can demand years of commitment and experience 

from academics and clergy. The development of artificial intelligence (AI), 

however, has opened up new possibilities for deciphering the riddles contained 

within the Vedas, allowing researchers and seekers to obtain a deeper 

understanding of its profound teachings. The goal of the AI subfield known as 

Natural Language Processing (NLP) is to make it possible for machines to 

comprehend and process human language. Researchers can decipher the 

underlying meaning of the hymns and verses in Vedic Sanskrit texts by using 
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NLP techniques, which provide important insights into the philosophical and 

spiritual aspects of the Vedas. 

The interconnected themes and ideas offered throughout several hymns 

can be better-understood thanks to NLP algorithms that can spot patterns and 

correlations in the Vedic texts. Furthermore, sentiment analysis can help 

distinguish between invocations, petitions, and philosophical speculations, 

giving a thorough perspective of the Vedas' complex character. With the help 

of AI, researchers may interpret the Vedas by examining extensive historical 

records. Researchers can better grasp the societal and cultural conditions in 

which the Vedas were created by comparing ancient writings and historical 

accounts. Scholars may determine historical occurrences, geographic 

influences, and dominant ideas that influenced the hymns and ceremonies 

included in the Vedas because of AI's capacity to analyze massive volumes of 

data effectively. This contextualization enhances interpretation by allowing 

for a fuller understanding of ancient India's social structure and how it 

influenced Vedic thought. The Vedas use complex metaphors and symbolic 

language that call for expert interpretation to reveal their vast meanings. 

Decoding symbolic terms and revealing the layers of meaning buried within 

the hymns is made possible by AI-powered semantic analysis. 

The Vedas include essential ideas and archetypal representations that can 

be highlighted by machine learning algorithms by identifying repeated themes 

and symbolic patterns. This symbolic interpretation makes it easier to delve 

deeper into the texts' metaphysical truths and cosmic principles. Preserving 

and translating old manuscripts is one of the main difficulties in studying the 

Vedas. Through the use of optical character recognition (OCR) and image 

processing techniques, artificial intelligence (AI) is a key component in the 

digitization and restoration of fading Vedic writings. 

AI facilitates the preservation of these priceless materials for future 

generations by digitizing old handwritten manuscripts. The Vedas are also 

translated into various languages with the help of machine translation 

algorithms, making this profound knowledge more widely available. 

Comparative analysis and cross-referencing of numerous Vedic texts and 

comments are now possible thanks to AI's capacity for processing enormous 

datasets and spotting patterns. Scholars can develop a thorough understanding 

of the various intricacies of Vedic teachings by examining various 

interpretations and geographical differences. Cross-referencing also aids in 

bridging disparate schools of thought, illuminating shared underlying ideas, 

and developing a more comprehensive comprehension of the Vedas. The 

Vedas contain a vast store of spiritual, intellectual, and ethical wisdom that has 
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inspired and led humanity for millennia. Scholars and seekers can embark on 

an exploratory voyage to find the wisdom jewels buried inside these ancient 

writings with the help of artificial intelligence. We can delve deeper into the 

Vedas' substance thanks to AI-powered natural language processing, semantic 

analysis, contextualization, symbolic decoding, and preservation approaches. 

A greater appreciation and understanding of the profound lessons that have 

formed the spiritual fabric of humanity for millennia are made possible by the 

harmonious synergy between ancient knowledge and contemporary 

technology that is created by the merger of AI and Vedic studies. 

New perspectives on Dharmashahstra through ai  

Ancient Hindu books known as the Dharmashastras include ethical and 

moral rules that serve as a guide for both people and society. These writings, 

together with the Vedas and Upanishads, are fundamental to Hindu philosophy 

and direct people toward the path of morality (dharma). The Dharmashastras 

are essential resources for comprehending the societal norms and ethical 

principles of ancient India since they cover a wide range of topics, including 

law, governance, family life, social responsibilities, and personal conduct. The 

Dharmashastras are thought to have been composed over several centuries by 

sages and jurists, and they have their origins in the Vedic tradition. The 

Yajnavalkya Smriti, the Narada Smriti, and the Manusmriti (Laws of Manu) 

are some of the most well-known Dharmashastras. These works each present 

a distinctive viewpoint on dharma, expressing the sociopolitical setting and 

philosophical preferences of their different authors. 

The Dharmashastras are based on the idea of dharma, which includes 

morality, obligation, and good behavior. Dharma is frequently referred to as 

the moral law that upholds the cosmos and preserves social harmony. The 

Dharmashastras outline each person's obligations and liabilities according to 

their age, gender, caste and employment, preserving social balance and order. 

The caste structure and social hierarchy that were prominent in ancient India 

are reflected in the Dharmashastras. These texts emphasize the value of 

cooperation and mutual respect among members of society even as they 

acknowledge the distinct duties and responsibilities of various castes. AI can 

shed light on the geographical and historical setting in which the caste system 

emerged as well as its applicability to and ramifications for modern society. 

The Dharmashastras have legal and juridical features, providing rules for 

resolving conflicts, punishing criminals, and upholding justice's basic 

principles. 
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Using AI, it is possible to compare several Dharmashastras and their legal 

provisions, exposing differences in how justice is administered in various 

geographical areas and throughout history. The Dharmashastras also provide 

insight into women's rights and gender roles in ancient India. While some 

books highlight the significance of women's responsibilities in society and the 

family, others could impose constraints. Researchers can recognize subtleties 

in women's representation and ascertain the underlying sentiments on gender 

in ancient Hindu society by using AI-driven sentiment analysis. Although the 

Dharmashastras provide insightful analysis of traditional ethical and moral 

principles, applying them in contemporary contexts can be difficult due to 

shifts in societal structures and cultural conventions. By assisting in the 

reinterpretation and application of the ethical ideas outlined in classical 

classics to modern circumstances, AI can significantly contribute to closing 

this gap. 

The extensive corpus of Dharmashastras can be interpreted and organized 

with the use of AI-powered text analysis. AI algorithms can provide a 

thorough overview of the essential ethical concepts and values defended by 

these ancient books by spotting recurrent patterns, themes, and phrases. 

Researchers may gain a deeper knowledge of the Dharmashastras' historical 

setting thanks to AI. Researchers might learn more about the sociopolitical 

environment and cultural forces that influenced these ethical principles by 

examining comparable historical databases and cross-referencing other 

contemporary writings. Comparative investigation of numerous 

Dharmashastras can be facilitated by AI, enabling academics to spot overlaps 

and differences in ethical precepts among distinct scriptures. This method can 

reveal the dharma's capacity for change and adaptability over time. AI is a 

useful tool for resolving current ethical conundrums because of its capacity to 

process enormous amounts of data and understand complex scenarios.  

AI can help people and politicians make informed and morally sound 

decisions by relying on the ethical ideas of the Dharmashastras and fusing 

them with contemporary ethical frameworks. By examining the ideas and 

viewpoints of the general public from a variety of sources, AI can establish a 

forum for open discourse and discussion on ethical concerns. This may 

provide a deeper comprehension of ethical issues, enabling a more inclusive 

and well-informed method of approaching ethical decision-making. The 

ethical and moral precepts that have governed Hindu society for ages are 

revealed in the Dharmashastras in a way that is timeless. Scholars and 

individuals can obtain a fresh perspective on these old books with the help of 

artificial intelligence, contextualizing their lessons in the modern era. The 
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Dharmashastras are now useful resources for contemporary ethical discourse 

and decision-making thanks to AI-driven textual analysis, contextualization, 

and ethical investigation. By bridging the gap between conventional ideas and 

ancient wisdom. 

Upanishads  

The philosophical underpinnings of Vedic thinking and spirituality are 

found in the Upanishads, a collection of historic Hindu texts. These books on 

the essence of reality and other significant metaphysical ideas were written in 

Sanskrit. The Upanishads, commonly referred to as Vedanta (the end of the 

Vedas), are regarded as the core of Hindu philosophy and are a completion of 

Vedic knowledge. The Upanishads have inspired seekers and thinkers for 

hundreds of years with their deep lessons on self-realization and the ultimate 

reality (Brahman). Between 800 and 500 BCE, during the late Vedic era, the 

Upanishads first appeared. There are, according to estimates by scholars, 

around 200 Upanishads, but only about 13 major ones are regarded as the most 

significant and well-researched. The Brihadaranyaka, Chandogya, Katha, 

Mandukya, and Taittiriya Upanishads are among those that are of particular 

significance. The majority of the Upanishads are composed as dialogues 

between instructors (gurus) and their students (shishyas), sharing profound 

spiritual truths through dialogue, meditation, and introspection. The core 

message of the Upanishads is centered on Brahman and Atman, the supreme 

reality or cosmic essence that is independent of all forms and characteristics. 

The everlasting, constant, and limitless source of existence is known as 

Brahman. On the other side, Atman is the unique self or soul that is the same 

as Brahman. The Upanishads claim that the secret to achieving spiritual 

emancipation (moksha) is realizing this identity. 

The term "maya" describes the phenomenal world's illusory qualities, 

which conceal reality's actual essence. In order to recognize the unity of Atman 

and Brahman, the Upanishads emphasize the necessity of overcoming maya 

and achieving true knowledge (jnana). Karma and Reincarnation: The 

Upanishads explain the idea of karma or the rule of cause and consequence. 

Understanding the intricacies and philosophical ideas concealed in the 

Upanishads requires the use of AI-powered semantic analysis. Artificial 

intelligence (AI) systems can find recurrent patterns, philosophical ideas and 

linguistic idioms by analyzing the enormous corpus of Upanishadic writings. 

comprehending these ancient works' contexts is essential to comprehend their 

deeper meanings and how they apply to different situations. The Upanishads 

are frequently linked together and include recurring themes and ideas. Cross-

referencing several Upanishads can help scholars find similarities, spot 

differences in philosophical ideas and resolve apparent inconsistencies.  
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The uniqueness and universality of Upanishadic thinking can be further 

highlighted by comparison with other philosophical systems. Finding the 

logical connections between distinct Upanishadic teachings can be made 

easier with the help of AI's capacity for processing intricate philosophical 

arguments and inference. AI can assist in building a comprehensive 

comprehension of the Upanishads' philosophical framework by examining the 

texts' logical coherence. For the purpose of communicating their profound 

ideas, the Upanishads frequently use symbolism and allegory. AI's capacity 

for pattern recognition can help interpret the symbolic representations and 

uncover deeper layers of meaning that are encoded in the texts. The 

Upanishads are a powerful example of the philosophical breadth and spiritual 

profundity of classical India. Scholars and seekers can get new insights into 

these ancient books with the use of artificial intelligence, revealing the 

everlasting truths they contain. With the use of AI-driven semantic analysis, 

cross-referencing, philosophical inference, and symbolic representation, we 

can more easily and appreciatively navigate the huge Upanishads' 

environment. AI can act as a link between traditional knowledge and the 

current desire for self-realization by applying Upanishadic ideas to 

contemporary problems. The emphasis on self-realization and the 

interdependence of all beings in the Upanishads can serve as a paradigm for 

AI-based ethical decision-making. AI can encourage decisions that put 

compassion, harmony, and ecological sustainability first by adopting 

Upanishadic ideas. Utilizing AI's ability to support spiritual activities can help 

people better understand Upanishadic ideas and accelerate their spiritual 

development. 

Conclusion  

 The Vedas, Upanishads, and Dharmashastras, which are regarded as the 

founding texts of Hinduism, provide a tremendous storehouse of knowledge, 

spiritual insight, and moral instruction that has influenced India's cultural 

landscape for thousands of years. It has long been a difficult undertaking to 

delve into these ancient texts and comprehend their profound teachings; it calls 

for a high level of skill and years of devoted study from both experts and 

seekers. However, new frontiers in the study of these holy texts have opened 

up with the development of artificial intelligence (AI) and its potent 

applications in natural language processing, semantic analysis, and contextual 

comprehension. The goal of this study article was to explore the ways in which 

AI might provide a fresh perspective on the Vedas, Upanishads, and 

Dharmashastras. The mysterious Vedic language has been made more 

understandable with AI-powered natural language processing, allowing 
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academics to explore the deeper meanings and relationships between hymns 

and verses. Semantic analysis and pattern recognition have made it easier to 

comprehend the writings' intricate symbolism and allegorical depictions. 

 AI has offered crucial contextualization by analysing enormous historical 

records, revealing the social environment and cultural influences that shaped 

these ancient scriptures. As a result, we now appreciate the Vedas' tremendous 

insights into cosmology, rites, and philosophical concepts even more. The 

Upanishads, which discuss profound metaphysical ideas and self-realization, 

have also been made easier to understand through semantic analysis and 

contextual understanding by AI. AI has filled in holes in philosophical theory 

by using cross-referencing and comparative analysis, providing a greater 

understanding of the interconnection and universality of Upanishadic 

teachings. The Upanishads' contemporary relevance is highlighted by AI, 

encouraging the incorporation of these spiritual teachings into practices like 

meditation, mindfulness, and moral decision-making. The powers of AI have 

also shed light on the Dharmashastras as moral and ethical rules. Artificial 

intelligence (AI) has revealed the complex social order and moral obligations 

embedded in ancient scriptures through language analysis and pattern 

identification.  

AI has revealed variances in ethical concepts across locations and 

historical periods by comparing several Dharmashastras. Furthermore, the 

Dharmashastras continue to be relevant in directing ethical concerns in 

modern society as shown by AI's capacity to apply their ethical wisdom in 

contemporary circumstances, including AI-based ethical decision-making 

models and venues for open ethical conversation. The intersection of AI and 

classical Hindu scriptures offers a symbiotic relationship, beautifully fusing 

the knowledge of the past with the transformational force of contemporary 

technology, as this article has emphasized. The Vedas, Upanishads, and 

Dharmashastras have become more accessible to scholars, seekers, and a 

global audience because to AI's ability to process enormous volumes of data, 

spot patterns and expose hidden meanings. In order to provide a thorough 

comprehension of the ancient Hindu scriptures, AI transcends cultural and 

temporal boundaries by revealing the timeless wisdom hidden within these 

works. In conclusion, a new chapter in the study of the Vedas, Upanishads, 

and Dharmashastras has been opened by the merger of AI and these ancient 

Hindu texts. We now have a deeper knowledge of the philosophical, spiritual, 

and ethical components of these ancient books thanks to AI's capabilities in 

natural language processing, semantic analysis, and contextualization. AI acts 

as a link between the knowledge of the past and the difficulties of the present 
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by offering a fresh perspective on these old books, showing the road to higher 

spiritual awareness and moral living in a world that is changing quickly. The 

convergence of AI with ancient Hindu texts holds the potential of a harmonic 

coalescence between tradition and innovation, paving the path for a new era 

as technology and human intellect continue to advance. 
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Abstract 

This research explores the impact of combined variable viscosity and 

thermal conductivity, along with chemical reactions on the boundary layer of 

MHD micropolar fluid flow over a stretching sheet. Using similarity 

transformation, the governing partial differential equations are converted into 

a set of coupled ordinary differential equations. The governing equations of 

the flow problem are numerically solved using MATLAB programming 

codes. The codes are specifically designed to implement the fourth-order 

Runge-Kutta method combined with the shooting technique. The results are 

presented graphically to interpret the various physical parameters of the 

problem 

Keywords: Chemical reaction, micropolar fluid, stretching sheet, variable 

viscosity, variable thermal conductivity 

1. Introduction 

There are numerous available research studies that focus on the analysis 

of boundary layer flow of micropolar fluid over a stretching sheet. This is 

because the flow and heat transfer characteristics of micropolar fluids hold 

significant importance in engineering applications. For example, boundary 

layer flow of micropolar fluid over a stretching sheet is crucial in the design 

of processing materials used in various applications such as polymeric fluids, 

food products and slurries. 

Micropolar fluids are a type of fluid that possesses a microstructure. They 

are categorized as fluids with a non-symmetric stress tensor. The pioneering 

work on the theory of micropolar fluids was carried out several years ago by 

Eringen [1, 2]. By utilizing this theory, numerous researchers have developed 

mathematical models for many non-Newtonian fluids in cases where the 

classical Navier-Stokes theory is inadequate. These fluids serve as 
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mathematical models for studying complex and complicated fluid motions, 

including suspension solutions, blood rheology, and colloidal fluids. 

Micropolar fluids can be found in a wide range of systems such as polymeric 

fluids, fluid suspensions, animal blood, liquid crystals, colloidal fluids, and 

dust-filled clouds [3,4].  

Ziaul Haque et al. [5] conducted a study on the behaviors of micropolar 

fluids in the context of steady magnetohydrodynamic (MHD) free convection 

flow, considering the effects of viscous dissipation and Joule heating. Siva 

Reddy and Shamshuddin [6] investigated a problem related to the MHD flow 

of heat and mass transfer in a micropolar fluid. Their study considered the 

influence of both viscous dissipation and chemical reaction on the system. 

Mishra and Jena [7] conducted a numerical examination of the solution for 

boundary flow, taking into account the influence of viscous dissipation. 

The investigation of flow and heat transfer resulting from stretching 

surfaces is of great importance in various industrial and engineering 

applications. Examples of such processes include the aerodynamic extrusion 

of plastic sheets, wire drawing, glass fiber production, paper production, and 

hot rolling. The initial groundwork on steady boundary layer flow of an 

incompressible viscous fluid induced by a linearly stretching sheet was 

conducted by Crane [8]. Gupta and Gupta [9] further expanded on this research 

by incorporating heat and mass transfer effects on a stretching sheet with 

suction or blowing. These studies have contributed to our understanding of the 

behavior and characteristics of fluid flow and heat transfer in these industrial 

processes. 

The analysis of heat and mass transfer coupled with chemical reactions 

and heat generation/absorption in boundary layer flow holds significant 

practical importance, particularly in chemical processes and 

hydrometallurgical industries. This research area finds applications in various 

fields, including food processing, ceramics manufacturing, and polymer 

production. Studies conducted by Das [10] and Mishra et al. [11] have 

contributed to advancing our understanding of these complex processes and 

their relevance in industrial applications.  

In the previously discussed flow problems, it was assumed that the 

thermophysical properties of the fluid, including viscosity and thermal 

conductivity, remains constant. However, it is observed that these properties 

can actually vary with changes in temperature. To accurately model the flow 

and heat transfer phenomena, it becomes crucial to take into account the 

temperature-dependent variation of fluid viscosity. The effects of variable 

viscosity on convective heat transfer along a vertical surface in a porous 
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medium were investigated by Lai and Kulacki [12]. Pop et al. [13] conducted a 

study on the influence of variable viscosity on laminar boundary layer flow 

and heat transfer over a continuously moving flat plate. The objective was to 

investigate how changes in viscosity affect the flow and heat transfer 

characteristics in this scenario. El-Aziz [14] conducted a study on the flow, heat 

and mass transfer properties of a viscous electrically conducting fluid. The 

fluid considered in the study exhibited temperature-dependent viscosity and 

thermal conductivity. The fluid flow occurred past a continuously stretching 

surface, and the analysis took into consideration the influence of Ohmic 

heating. Additionally, significant research has been conducted by 

Pantokratoras [15] and Mukhopadhyay [16] regarding the effects of variable 

viscosity on flow and heat transfer over a stretching sheet under various 

physical conditions. 

Recently the impact of chemical reaction on a micropolar fluid flowing 

past a stretching sheet has been studied by Jena Pattanik et al. [17]. Inspired by 

the previously conducted studies, we have examine the influence of various 

parameters on the micropolar fluid flow past over a stretching sheet by 

considering the effects of variable viscosity and variable thermal conductivity 

on the flow behavior. 

This study mainly focuses on investigating the influence of variable 

viscosity and thermal conductivity on the behavior of a MHD micropolar fluid 

flowing past a stretching sheet. By considering the variation of viscosity and 

thermal conductivity with temperature, as proposed by Lai and Kulacki [12] 

and Choudhury and Hazarika [18] and employing similarity transformations, 

the governing partial differential equations of motion are transformed into 

ordinary differential equations. The resulting problem is then solved 

numerically using the shooting technique. This approach allows for the 

determination of the desired solutions and provides insights into the behavior 

of the system under consideration. 

2. Mathematical formulation of the problem 

The sheet is being stretched at a velocity of wu bx . The ambient 

temperature is uniformly denoted as T . The flow is assumed to be constant. 

A transverse magnetic field with a strength of B0 is applied in the positive y- 

direction, which is perpendicular to the surface. The x-axis is aligned with the 

stretching direction of the sheet, while the y-axis is perpendicular to it. The 

governing flow equations, along with their respective boundary conditions, 

can be expressed as follows: 

Continuity Equation: 
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Concentration Equation: 
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Where u  and v  are the velocity components along x and y  axis 

respectively,   is the kinematic viscosity,   is the vortex viscosity, 

w

x
j

u b

 
   is the micro-inertia density that specify the length of the 
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reference, k  is the thermal conductivity, N is the microrotation or angular 

velocity,   is the spin-gradient viscosity and is given by [19] 
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Under the above substitution, equation (1) is identically satisfied and 

equation (2), (3), (8) and (5) reduces to the following ordinary differential 

equations- 
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And the corresponding boundary condition (6) changes to 
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The non-dimensional parameter in equation (13)-(16) are defined as 
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Where  is the material parameter, 1 is the thermal Richardson number, 

2  is the solutal Richardson number, M is the magnetic parameter, pK is 

the dimensionless porosity parameter, rN is the radiation parameter, Pr  is 

the Prandtl number, Ec is the Eckert number, S is the heat source parameter, 

Sc is the Schmidt number, Kc is the chemical reaction parameter, r  and 

e  are dimensionless form of viscosity and thermal conductivity parameters. 

3. Results and discussion 

The equations (12)-(15) and the corresponding boundary conditions (16) 

are solved by utilizing the fourth-order Runge-Kutta method in combination 

with the shooting technique by developing MATLAB programming code. The 

effect of various parameters on the velocity, micro-rotation (angular velocity), 

temperature and concentration profile are depicted in figures (1)-(22). 
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Fig 1: Velocity profile for different M 

 

Fig 2: Velocity profile for different   
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Fig 3: Velocity profile for different 1  

 

Fig 4: Velocity profile for different 2  
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Fig 5: Velocity profile for different r  

 

Fig 6: Velocity profile for different e  
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Figures (1)-(6) illustrates the changes in the dimensionless velocity 

distribution for various parameters, including the Magnetic parameter M, 

material parameter  , thermal Richardson number 1 , solutal Richardson 

number 2 , viscosity parameter r and thermal conductivity parameter e . 

From figure 1, it is observed that with the increasing values of M, the velocity 

profile decreases. Figure 2 illustrates the effect of   on velocity profile. It is 

observed that fluid velocity increases with the increasing values of  . Figure 

3 and 4 shows the effect of thermal Richardson number 1  and solutal 

Richardson number 2  on velocity profile. It is observed that fluid velocity 

increases with the increasing values of 1  and 2 . Figure 5 and 6 shows the 

effect of viscosity parameter r and thermal conductivity parameter e  on 

velocity profile. It is observed that fluid velocity decreases with increasing 

values of r and e .  

 

Fig 7: Angular velocity profile for different M 
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Fig 8: Angular velocity profile for different   

 

Fig 9: Angular velocity profile for different 1  
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Fig 10: Angular velocity profile for different 2  

 

Fig 11: Angular velocity profile for different r  
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Fig 12: Angular velocity profile for different e  

Figures (7)-(12) illustrates the changes in the dimensionless angular 

velocity distribution for various parameters, including the Magnetic parameter 

M, material parameter  , thermal Richardson number 1 , solutal Richardson 

number 2 , viscosity parameter r and thermal conductivity parameter e . 

Figures 7 and 8 shows the effect of M and  on angular velocity profile. It is 

found that the angular velocity profile decreases with the increasing values of 

M and  . Figures 9 and 10 shows the effect of thermal Richardson number 

1  and solutal Richardson number 2  on angular velocity profile. It is 

observed that angular velocity increases with the increasing values of 1  and

2 . Figures 11 and 12 shows the effect of viscosity parameter r and thermal 

conductivity parameter e  on angular velocity profile. It is observed that fluid 

angular velocity increases with increasing values of r whereas opposite 

result is seen for e . 
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Fig 13: Temperature profile for different   

 

Fig 14: Temperature profile for different Ec 
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Fig 15: Temperature profile for different Nr  

 

Fig 16: Temperature profile for different S 
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Fig 17: Temperature profile for different r  

 

Fig 18: Temperature profile for different e  
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Figures (13)-(18) illustrates the changes in the dimensionless temperature 

distribution for various parameters, including material parameter  , Eckert 

number Ec, radiation parameter Nr , heat source parameter S, viscosity 

parameter r  and thermal conductivity parameter e . Figure 7 shows the 

effect of  on temperature profile. It is found that the fluid temperature 

decreases with the increasing values of . Figures 14 to 16 shows the effect 

Eckert number Ec, radiation parameter Nr, heat source parameter S on 

temperature profile. It is observed that fluid temperature increases with the 

increasing values of Ec, Nr and S. Figures 17 and 18 shows the effect of 

viscosity parameter r  and thermal conductivity parameter e  on 

temperature profile. It is observed that fluid temperature decreases with 

increasing values of r and e . 

 

Fig 19: Concentration profile for different Kc 
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Fig 20: Concentration profile for different Sc 

 

Fig 21: Concentration profile for different r  
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Fig 22: Concentration profile for different e  

Figures (19)-(22) illustrates the changes in the dimensionless 

concentration distribution for various parameters, including chemical reaction 

parameter Kc, Schmidt number Sc, viscosity parameter r and thermal 

conductivity parameter e . Figures 19 to 21 shows the effect of Kc, Sc and 

r on concentration profile. It is observed that fluid concentration decreases 

with the increasing values of Kc, Sc and r . Figure 22 shows the effect of 

thermal conductivity parameter e  on concentration profile. It is observed that 

fluid concentration increases with increasing values of e . 

4. Conclusions 

The current study has yielded the following valuable observations: 

 The fluid velocity increases with both Richardson numbers and the 

material parameter. However, it decreases for increasing values of 

the magnetic field parameter, thermal conductivity parameter and 

viscosity parameter. 

 The angular velocity profile increases for both Richardson numbers 

and the viscosity parameter. However, it decreases for increasing 
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values of the material parameter, thermal conductivity parameter, 

and magnetic field parameter. 

 The dimensionless fluid temperature increases with increasing Eckert 

number, radiation parameter, and heat source parameters. However, 

it decreases with increasing material parameter, thermal conductivity 

parameter and viscosity parameter. 

 As the viscosity parameter, Schmidt number, and chemical reaction 

parameter increase, the concentration decreases. On the other hand, 

the concentration increases with thermal conductivity parameter. 
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Chapter - 7 

Artificial Intelligence: A State of the Art 

Satyendra Singh Sachan and Meghna Verma  

 

 

Abstract 

AI is a technique where teaching computers, robots are operated by a 

computer or a piece of soft ware to think critically muck like an intelligent 

person good. The field of science that focus on assisting machines in 

resolving complex issues in a way which is more predilected to that of a 

human. Most of the cases are associated with taking traits from human 

intelligence and using them, the goal behind the creation of AI was to imbue 

machines with intelligence that could be compared to and given valued by 

human beings. This science has been found on field such as computer 

science and biology, psychology, mathematics and engineering. Concept of 

computer abilities analogous to human intelligence such as learning, problem 

solving and reasoning is a key concern of AI. 

Keywords: Artificial intelligence, terminology of artificial intelligece, 

artificial intelligence issues, artificial intelligence terminology 

Artificial intelligence: A Brief Overview 

 Artificial intelligence is "the science and engineering of making 

intelligent machines, especially intelligent computer programs," 

according to John McCarthy, the father of the field. 

 Artificial intelligence is a technique for teaching a computer, a 

robot that is operated by a computer, or a piece of software to think 

critically, much like an intelligent person would. 

 Artificial intelligence (AI) is a field of science that focuses on 

assisting machines in solving complex issues in a way that is more 

akin to that of a human.  

 The study of how the human brain works, as well as how people 

learn, make decisions, and collaborate when attempting to solve an 

issue, is the first step in developing intelligent software and 

systems. 

 In most cases, this entails taking traits from human intellect and 

using them. 
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Philosophy of AI: 

 Human curiosity led him to question, "Can a machine think and 

behave like humans do?" while utilizing the power of computer 

systems.  

 The goal behind the creation of AI was to imbue machines with 

intelligence that is comparable to and valued highly by humans.  

AI's main objectives are to: 

 Develop expert systems, or machines that can advise their users and 

behave intelligently. 

 To Implement Human Intelligence in Machines: Developing 

apparatuses that comprehend, consider, pick up knowledge, and act 

in human-like ways. 

AI's contribution is: 

A science and technology called artificial intelligence is founded on 

fields like computer science, biology, psychology, linguistics, mathematics, 

and engineering. The creation of computer abilities akin to human 

intelligence, such as learning, problem-solving, and reasoning, is a key focus 

of AI. 
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Both without and with AI, programming  

The following are some differences between writing without and with 

AI: 

Programming Without AI Programming With AI 

Without AI, a computer program can 

resolve the particular problems it is 

designed to address. 

AI-enhanced computer programs are capable 

of providing general solutions to problems. 

The program's layout changes when it 

is modified. 

By combining knowledge from very 

independent sources, AI programs can take 

in new changes. Therefore, you can change 

even a tiny bit of program material without 

affecting its overall structure. 

Modification takes time and effort. It 

might result in a negative impact on 

the initiative. 

Modifying a software quickly and easily. 

 

AI's importance 

 Game Playing: For a few hundred dollars, you can purchase chess 

playing robots that can compete at the master level. Although they 

contain some AI, they primarily use brute force computation to 

perform well against humans by looking at millions of positions. It 

takes the ability to look at 200 million locations per second to 

defeat a world champion using brute force and well-known 

trustworthy heuristics. 

Voice recognition 

Computer voice recognition became useful for a few specific uses in the 

1990s.Thus United Airlines has replaced its keyboard tree for flight details 

by a system using speech recognition of flight numbers and city names. It is 

very practical.  

Natural language processing 

 You can communicate with a machine that can comprehend human-

spoken natural language. 

Expert systems 

Some apps combine hardware, software, and specialized data to convey 

reasoning and advice. They offer customers explanations and guidance. 

Vision systems 

These systems interpret, grasp, and process computer-generated visual 

data. A spy plane, for instance, captures images that are used to create maps 
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or spatial data for the regions. 

Clinical expert systems are used by doctors to identify patients. 

Police use computer software that can identify the face of criminal with 

the stored portrait made by forensic artist. 

Handwriting Recognition  

Software that reads handwritten text on paper or on a computer using a 

stylus is known as handwriting recognition. In order to create editable text, it 

can identify the letter shapes. 

AI Methodology 

The goal of an AI technique is to efficiently organize and use 

information so that: 

 It should be perceptible to the people who provide it. 

 It should be simple to modify to fix mistakes. 

 Despite being insufficient or incorrect, it should be helpful in many 

circumstances. 

AI methods increase the speed at which a complex program is executed. 

AI research topics include 

Artificial intelligence encompasses a vast range of topics. As we move 

forward, we take into account the widely prevalent and thriving research 

fields in the field of AI: 
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Applications in real life of research fields  

There are a wide range of uses for AI that benefit regular individuals in 

their daily lives: 

Sr. No. Research Area 

1. Expert Systems  

Examples include clinical tools and flight tracking systems. 

2. Natural Language Processing 

Examples include speech recognition, the Google Now feature and 

automatic voice output 

3. Neural Networks 

Examples include face recognition, character recognition and handwriting 

recognition systems. 

4. Robotics  

Industrial robots, for instance, can move objects, apply paint, check for 

accuracy, drill holes, clean surfaces, coat objects, and .carve objects. 

5. Fuzzy Logic 

 Examples: Consumer electronics, automobiles, etc.  
 

AI task classification  

The domain of AI is classified into Formal tasks, Mundane job, and 

expert tasks.  
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Task Domains of Artificial Intelligence 

Mundane (Ordinary) Tasks Formal Tasks Expert Tasks 

 Perception 

 Computer Vision 

 Speech and voice 

 Mathematics 

 Geometry 

 Logic 

 Integration and 

 Differentiation   

 Engineering 

 Fault finding 

 Manufacturing 

 Monitoring 

Natural Language 

Processing   

 Understanding 

 Language Generation 

 Language Translation 

Games   

 Go 

 Chess  

 (Deep Blue) 

 Checkers 

Scientific Analysis 

Common Sense  Verification Financial Analysis 
 

AI issues 

AI is developing with such an incredible speed, sometimes it seems 

magical. Researchers and developers share the belief that AI may become so 

powerful that it will be challenging for people to control.  

Humans created AI systems by infusing them with as much intelligence 

as they could, which now threatens the very existence of humans.  

Threat to privacy  

Theoretically, each email and phone conversation could be understood 

by an AI program that can recognize speech and comprehend natural 

language. 

Threat to human dignity  

AI systems have already started replacing the human beings in few 

industries. It shouldn't take the place of people in professions like nursing, 

surgery, judging, or law enforcement where they hold dignified positions 

that are related to ethics. 

Threat to safety  

Safety Risk Self-improving AI systems have the potential to grow so 

powerful that they are very difficult to stop from achieving their objectives, 

which may have unintended consequences. 

AI Terminology 

Term Meaning 

Agent 
Agents, also known as assistants, brokers, bots, droids, 

intelligent agents, and software agents, are systems or software 
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programs that are capable of autonomous, purposeful, and 

reasoning directed towards one or more goals. 

Autonomous 

Robot 

Robot capable of controlling itself without outside assistance or 

influence. 

Backward 

Chaining 

Working backward to determine the cause or reason for a 

problem. 

Blackboard 
The memory inside the computer is what is used for inter-expert 

system contact. 

Environment It is the area of the real or virtual universe that the agent inhabits. 

Forward Chaining Approach to moving toward a conclusion or solution to an issue. 

Heuristics 
It is information that has been gained through experimentation, 

evaluations, and trial-and-error. 

Knowledge 

Engineering 

Obtaining information from other resources and human experts. 

Percepts It is the manner in which the agent receives environmental data. 

Pruning Ignoring pointless and useless factors in AI systems. 

Rule 
It is a way for expert systems to describe knowledge bases. It is 

in the shape of IF-THEN-ELSE. 

Shell 
A shell is a piece of software that aids in creating an expert 

system's knowledge store, inference engine, and user interface. 

Task It is the goal the agent is tries to accomplish. 

Turing Test 
a test created by Allan Turing to measure a machine's intellect in 

comparison to human intelligence. 
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Abstract 

Job stress comes in different forms and affects your mind and body in 

different ways. Small things can make you feel stressed. Major stress comes 

from having too much or not enough work or doing work that doesn't satisfy 

you. Conflicts with your boss, coworkers, or customers are other major 

causes of stress. 

First, identify what's creating stress at work. Maybe it's lack of control 

over your job. Or maybe it's worry about losing your job or how you are 

doing at work. You might feel stress because you're unable to express your 

thoughts and ideas to your boss and coworkers.  

Think about why you want to reduce stress at work. You might want to 

protect your heart and your health by reducing stress. Or maybe you simply 

want to enjoy your life more and not let work stress control how you feel. 

Your reason for wanting to change is important. If your stress reason come 

from you and not someone else, it will be easier for you to make a healthy 

change for good.  

Next, set a goal for yourself that involves reducing your stress level. 

Think about both a long-term and a short-term goal. If you are truly 

miserable because of a stressful job, it may be time to think about changing 

jobs. Make sure you know whether it is you or the job that's the problem.  

Before you quit, spend time thinking about other job options. Not 

having a job will probably also lead to stress. Getting another job before you 

quit is best, but sometimes that isn't possible. Decide what is less stressful 

for you-unemployment or being miserable in your current job. It might help 

to talk with a counselor about your choices. 

Conclusion 

Exercise increases your overall health and your sense of well-being, 

which puts more pep in your step every day. But exercise also has some 

https://www.webmd.com/balance/stress-management/tc/managing-job-stress-topic-overview
https://www.webmd.com/balance/stress-management/stress-management-causes-of-stress
https://www.webmd.com/balance/ss/stop-stress-now
https://www.webmd.com/heart-disease/rm-quiz-know-heart
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direct stress-busting benefits. Physical activity helps to bump up the 

production of your brain's feel-good neurotransmitters, called endorphins. 

Although this function is often referred to as a runner's high, a rousing game 

of tennis or a nature hike also can contribute to this same feeling. 

Regular exercise can increase self-confidence and lower the symptoms 

associated with mild depression and anxiety. Exercise also can improve your 

sleep, which is often disrupted by stress, depression and anxiety. All this can 

ease your stress levels and give you a sense of command over your body and 

your life. 

Keywords: Stressful job, burnout in working place, job stress, manage job 

stress, job stress symptoms. 

Introduction  

Job stress comes in different forms and affects your mind and body in 

different ways. Small things can make you feel stressed, such as a copy 

machine that never seems to work when you need it or phones that won't quit 

ringing. Major stress comes from having too much or not enough work or 

doing work that doesn't satisfy you. Conflicts with your boss, coworkers, or 

customers are other major causes of stress (DK, April 26, 2018). 

It's normal to have some stress. Stress releases hormones that speed up 

your heart, make you breathe faster, and give you a burst of energy. Stress 

can be useful when you need to focus on or finish a big project. But too 

much stress or being under stress for too long isn't good for you. Constant 

stress can make you more likely to get sick more often. It can make chronic 

pain worse and can also lead to long-term health problems such as heart 

disease, high blood pressure, back problems, and depression.  

Look for these signs of job stress:  (Placeholder1) 

 Headaches  

 Trouble sleeping  

 Problems concentrating 

 Short temper 

 Upset stomach  

 Job dissatisfaction and low morale 

What causes job stress? 

Most of the time, it's the major sources of stress that lead to job burnout 

and health problems. Job stress can affect your home life too. Here are some 

common sources of major job stress, with examples of each 

https://www.webmd.com/balance/stress-management/tc/managing-job-stress-topic-overview
https://www.webmd.com/balance/stress-management/stress-management-causes-of-stress
https://www.webmd.com/heart/picture-of-the-heart
https://www.webmd.com/pain-management/ss/slideshow-chronic-pain-myths-facts
https://www.webmd.com/pain-management/ss/slideshow-chronic-pain-myths-facts
https://www.webmd.com/hw-popup/coronary-artery-disease-8221
https://www.webmd.com/hw-popup/coronary-artery-disease-8221
https://www.webmd.com/hw-popup/high-blood-pressure-hypertension
https://www.webmd.com/hw-popup/depression
https://www.webmd.com/balance/balanced-life-13/rm-quiz-work-life-balance
https://www.webmd.com/sleep-disorders/default.htm
https://www.webmd.com/digestive-disorders/digestive-diseases-nausea-vomiting
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Lack of Control: Belief in one’s ability to exert control over the 

environment and to produce desired results is essential for an individual’s 

well being. It has been repeatedly argued that the perception of control is not 

only desirable, but it is likely a psychological and biological necessity 

(Lauren A.Leotti,Sheena S Iyengar,Kevin N.Ochsner, 2010). 

 

Feeling as if you have no control over your work or job duties is the 

biggest cause of job stress. People who feel like they have no control at work 

are most likely to get stress-related illnesses. Here's an example:  

Shelly is responsible for putting together a report that her boss must 

deliver at a 4 p.m. meeting. She's been waiting all day for the notes and 

numbers she needs. Shelly finally gets the notes from her boss at 3:15 and 

rushes to prepare the report and charts and to make copies in time. She gets it 

done, but she feels mad and resentful. This is the third time this week that 

this has happened (Surinder Kaur, 2011).  
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Increased responsibility 

 

Taking on extra duties in your job is stressful. You can get more 

stressed if you have too much work to do and you can't say no to new tasks.  

John volunteers for every new project, because he heard that's the best 

way to get promoted. But the tasks are starting to pile up, and he's feeling 

overwhelmed. He knows he can't really manage one more thing. But this 

morning, John's boss asked him to take on another project, and John agreed. 

Now he's more worried than ever about getting everything done. (Panel Y 

Seult, M.Freeney; JoanTiernan, December 2009, ) 

Job satisfaction and performance 

 

Do you take pride in your job? If your job isn't meaningful, you may 

find it stressful. Are you worried about doing well at work? Feeling insecure 
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about job performance is a major source of stress for many people (Katopol, 

2014).  

Rahul has worked in his new job for 8 months. He thinks he is doing 

well. But his boss doesn't say much, so Rahul isn't sure. He wonders if he's 

on the right track, but he's afraid to ask.  

Uncertainty about work roles 

 

Be the same as Roshni. Roshni worries about what this means for 

her. Being unsure about your duties, how your job might be changing, or the 

goals of your department or company can lead to stress. If you report to 

more than one boss, juggling the demands of different managers can also be 

stressful (Ohana, 2020).  

Mr. Raju old manager was promoted. Now Raju is working for someone 

new. She's heard that the new boss plans to "shake things up" in her 

department. The new boss just hired Emily, whose job seems to 

Poor communication 
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Tension on the job often comes from poor communication. Being unable 

to talk about your needs, concerns, and frustrations can create stress. 

(Hawksley, 2013)  

A new job with more responsibility and better pay just opened up in 

Jill's department. Jill knows she can do this job. And she's been with the 

company longer than anyone else on her team. She waits for her manager to 

ask if she is interested. But after several weeks, a coworker is promoted to 

the new job. Jill feels hurt and angry, but she doesn't say anything 

Lack of control 

 

Lack of support from your boss or coworkers makes it harder to solve 

other problems at work that are causing stress for you.  

Julie works in a busy office answering customer complaint calls all day. 

It would be easier to handle all the calls if he could at least trade tips with his 

coworkers. But everyone else is busy too. His coworkers never make it out 

of their cubicles during the day, even to let off a little steam.  

Poor working conditions 
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Unpleasant or dangerous physical conditions, such as crowding, noise, 

or ergonomic problems, can cause stress.  

Sham is exposed to constant noise at work. 

He wears earplugs, but at the end of her shift her ears are ringing. She 

often comes home with a headache 

Meet with your manager 

 

Meet with your manager at least once a year (every 3 or 6 months is 

even better) to talk about your job and your performance. If a performance 

review is already part of your job, treat it as a chance to clear up issues that 

may be causing stress for you. Here are some questions to ask:  

What is expected of me in this job? 

Where is this company going? How do I fit into that plan? 

How am I doing? What are my strengths? How can I improve? 

What can I expect from you if there's a problem with my work or my 

job? 

If I continue to do well, how might my efforts to be recognized (Wicke, 

2019) 

You and your job (Evy Kuijipers,Dorien Tam Kooji: Marianne van 

Woerkom, 2020). 

https://www.webmd.com/hw-popup/ergonomics
https://www.webmd.com/migraines-headaches/ss/slideshow-migraine-overview
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Get organized: Keep track of your projects and deadlines by making a 

list of what's urgent. Decide what matters most and what can wait. 

 

Don't put things off: Use a schedule planner to plan your day or week. 

Just seeing on paper that there is time to get each task done can help you get 

to work. Break a large project into small steps, and set a deadline for each 

one. 
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Learn to say "no." Don't over commit yourself. If you take on too 

much, you're creating stress. 

 

Focus: Do one thing at a time. In some cases, you can do two things at a 

time. But if you start to feel stressed, go back to doing one thing at a time. 

 

Concentrate: Try to limit distractions and interruptions. Ask others to 

give you a block of time when you are not disturbed. 
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Delegate: Ask someone else to take on a task. It's not always important 

to have all the control.  

 Take care of yourself (Halrynjo, 2009) 

 

Unplug: Don't let the technologies that help you do your work get in the 

way of your leisure time. Consider turning off cell phones or beepers when 

you are with family or friends. And avoid checking work email when you're 

not at work 
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Be realistic: Remember that everyone has good days and bad days at 

work. For more information, see the topic Stop Negative Thoughts: 

Choosing a Healthier Way of Thinking. 

 

Reward yourself: When you finish a difficult task, celebrate. Enjoy a 

snack at your desk, or-if your job permits-take a short walk or visit with a 

coworker. 

 

Schedule time for fun: If you spend every second of your day getting 

things done, you may resent never having time for yourself. If your employer 

offers a flexible work schedule, use it in a way that fits your work style. Go 

into work earlier and take a longer break at lunch to make time for a yoga 

class or a walk.  

https://www.webmd.com/mental-health/tc/positive-thinking-with-cognitive-behavioral-therapy-topic-overview
https://www.webmd.com/mental-health/tc/positive-thinking-with-cognitive-behavioral-therapy-topic-overview
https://www.webmd.com/balance/guide/the-health-benefits-of-yoga
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Practice breathing and relaxation techniques: You can do these at 

home or in a quiet place at work. For more information, see:  

Stress Management: Breathing Exercises for Relaxation. 

Stress Management: Doing Guided Imagery to Relax. 

Stress Management: Doing Progressive Muscle Relaxation 

Setting a goal to reduce stress 

First, identify what's creating stress at work. Maybe it's lack of control 

over your job. Or maybe it's worry about losing your job or how you are 

doing at work. You might feel stress because you're unable to express your 

thoughts and ideas to your boss and coworkers.  

Think about why you want to reduce stress at work. You might want to 

protect your heart and your health by reducing stress. Or maybe you simply 

want to enjoy your life more and not let work stress control how you feel. 

Your reason for wanting to change is important. If your reason comes from 

you and not someone else; it will be easier for you to make a healthy change 

for good.  

Next, set a goal for yourself that involves reducing your stress level. 

Think about both a long-term and a short-term goal (DJ, 2011).  

Here are a few examples:  

 Sham's long-term goal is to reduce stress by managing her 

frustration over things she can't control at work. Her short-term goal 

is to learn to do deep breathing and relaxation exercises when she 

gets stressed. She'll try it the next time her boss hands her a last-

minute project. 

 Jisha's long-term goal is to reduce stress by speaking up at work and 

expressing her interests and ideas more effectively. Her short-term 

goal is to practice being more assertive. When she's ready, she'll 

contribute an idea at a department meeting.  

https://www.webmd.com/balance/stress-management/stress-management-breathing-exercises-for-relaxation
https://www.webmd.com/balance/stress-management/stress-management-doing-guided-imagery-to-relax
https://www.webmd.com/balance/stress-management/stress-management-doing-progressive-muscle-relaxation
https://www.webmd.com/balance/ss/stop-stress-now
https://www.webmd.com/heart-disease/rm-quiz-know-heart
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 Rahul's long-term goal is to reduce stress by having a better 

understanding of what's expected of him at work. His short-term 

goal is to find out how he is doing now. He plans to schedule a 

meeting with his boss to talk about his performance and how he can 

improve. 

 Jeet's long-term goal is to reduce stress by learning to say "no" to 

projects he doesn't have time to handle. His short-term goal is to get 

organized and prioritize the projects he has now. He is going to 

make a list of all of his work and then prioritize the tasks that are 

most important.  

After setting your goals, think about what might get in your way. Use a 

personal action plan (What is a PDF document) to write down your goals, 

the possible barriers, and your ideas for getting past them. By thinking about 

these barriers now, you can plan ahead for how to deal with them if they 

happen.  

Most important, make sure you get support from friends and family in 

your efforts to reduce job stress. If your company has an employee 

assistance program, you might use it to talk with a counselor. A counselor 

can help you set goals and provide support in dealing with setbacks.  

Know when to quit 

If you are truly miserable because of a stressful job, it may be time to 

think about changing jobs. Make sure you know whether it is you or the job 

that's the problem.  

Before you quit, spend time thinking about other job options. Not 

having a job will probably also lead to stress. Getting another job before you 

quit is best, but sometimes that isn't possible. Decide what is less stressful 

for you-unemployment or being miserable in your current job. It might help 

to talk with a counselor about your choices (Johnson, 2008). 

Exercise and stress relief 

Exercise increases your overall health and your sense of well-being, 

which puts more pep in your step every day. But exercise also has 

some direct stress-busting benefits.  

 It pumps up your endorphins: Physical activity helps to bump up 

the production of your brain's feel-good neurotransmitters, called 

endorphins. Although this function is often referred to as a runner's 

high, a rousing game of tennis or a nature hike also can contribute 

to this same feeling. 

https://www.webmd.com/hw-popup/pdf-document
https://www.webmd.com/women/features/set-reach-goals
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 It's meditation in motion: After a fast-paced game of racquetball 

or several laps in the pool, you'll often find that you've forgotten the 

day's irritations and concentrated only on your body's movements. 

As you begin to regularly shed your daily tensions through 

movement and physical activity, you may find that this focus on a 

single task, and the resulting energy and optimism, can help you 

remain calm and clear in everything that you do. 

 It improves your mood: Regular exercise can increase self-

confidence and lower the symptoms associated with mild 

depression and anxiety. Exercise also can improve your sleep, 

which is often disrupted by stress, depression and anxiety. All this 

can ease your stress levels and give you a sense of command over 

your body and your life. 
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Chapter - 9 

Psychopharmacology 

Bhavisha Patel, Bhoomika Patel and Dr. Suresh V.  

 

 

Abstract 

We live in an age of psychopharmacology. One in six persons currently 

takes a psychotropic drug. These drugs have profoundly shaped our scientific 

and cultural understanding of psychiatric disease. By way of a historical 

review, we try to make sense of psychiatry's dependency on psychiatric drugs 

in the care of patients. Modern psychopharmacology began in 1950 with the 

synthesis of chlorpromazine. Over the course of the next 50 years, the 

psychiatric understanding and treatment of mental illness radically changed. 

Psychotropic drugs played a major part in these changes as state hospitals 

closed and psychotherapy gave way to drug prescriptions. Our review suggests 

that the success of psychopharmacology was not the consequence of 

increasingly more effective drugs for discrete psychiatric diseases. Instead, a 

complex mix of political economic realities, pharmaceutical marketing, basic 

science advances and changes in the mental health-care system have led to our 

current infatuation with psychopharmacology. 

Keywords: Psychopharmacology, history, antipsychotics, antidepressants, 

mental illness, treatment 

Introduction 

Over the course of many decades, psychotropic drugs have been shown 

to be effective in managing a wide range of mental and emotional disorders. 

These chemical substances have significantly transformed the treatment of 

mental illness. However, as the use of these drugs has increased, so have their 

effects and potential side effects. 

Definition of psychotropic drugs 

A psychotropic drug is any medication that primarily affects behaviour, 

experience, or other psychological functions, as defined by the Logman 

Dictionary of Psychology and Psychiatry. 
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Classification 

Psychotropic drugs can be classified into six main categories, which 

include antipsychotic agents, antidepressant agents, antimanic agents, 

antiepileptic agents, antianxiety agents, sedatives, and hypnotics, as well as 

antiparkinsonian agents. 

Antipsychotic agents 

Antipsychotic agents are also known as neuroleptics, major tranquillizers, 

phenothaiazines, ataractics, anti-schizophrenic and D2 receptor (dopamine 

receptor) blockers, however the term antipsychotic appears to be the most 

appropriate. They were introduced into the United States in the 1950s with the 

phenothiazines. Other drugs in this classification soon followed. Since that 

time a second generation of medications has been developed. The first 

generation antipsychotics are called “typical” and the second generation are 

called “atypical” or “novel”. This group of drug has a major clinical use in the 

treatment of psychotic disorders and psychotic treatment. 

History 

 Rauwolfia alkaloids: The plant Rauwolfia serpentine (Benth) is a 

climbing shrub indigenous to India. It was named so in the honour of 

Dr. Leonard Rauwolf, a 16th century botanist. In ancient Ayurvedic 

medicine, the extract of this plant (sarpgandha) has been claimed to 

be useful in cases of insomnia, insanity and even snakebite. From 

various alkaloids of this plant reserpine is commonly used in 

therapeutics. Primarily it can be used as antihypertensive agent. 

The first attempt was made in the Paris in 1951. 

Indications/Use 

Although used earlier as urinary antiseptic and anti-helminthic (use 

stopped due to toxicity), the current indications for the use of antipsychotics 

include the following:- 

a) Organic psychiatric disorders 

1) Delirium (in small doses e.g. haloperidol, resperidone). 

2) Dementia (for psychotic features and severe agitation). 

3) Delirium tremors (occurring in drug and alcohol withdrawal states:- 

e.g. haloperidol, resperidone). 

4) Drug induced psychosis (e.g. haloperidol in amphetamine-induced 

psychosis). 
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5) Other organic mental disorders (e.g. organic hallucinosis, organic 

delusional disorder, secondary mania). 

b) Non-organic psychotic disorders 

1) Schizophrenia. 

2) Schizo-affective disorder. 

3) Acute psychoses. 

4) Mania (with or without mood stabilizers). 

5) Major depression (for psychotic features, agitation and melancholic 

features, along with anti-depressants). 

6) Delusional disorder, including MHP (mono symptomatic 

hypochondrial psychosis) (e.g. pimozide). 

c) Child psychiatric disorders 

1) Attention deficit disorder with hyperactivity (in low doses, when 

stimulant medication is either not available or is contraindicated, e.g. 

thioridazine rarely used). 

2) Infantile autism and other pervasive developmental disorder (e.g. 

haloperidol). 

3) Conduct disorders in children (presenting with aggression) (very 

rarely used). 

d) Neurotic and other psychiatric disorders 

1) Severe intractable and disabling anxiety (e.g. rarely low doses of 

thioridazine). 

2) Treatment refractory obsessive compulsive disorder (e.g. low doses 

of olanzapine). 

3) Anorexia nervosa. 

e) Medical disorders 

1) Huntington’s chorea (e.g. haloperidol). 

2) Intractable hiccups (e.g. chlorpromazine in law doses) rarely used. 

3) Nausea and vomiting (rarely in low doses) ondansetron, an 

antiemetic drug is a weak antipsychotic. 

4) Neuroleptanesthesia (droperidol with fentanyl, a meperidine) rarely 

used. 

5) Tic disorders e.g. Gilles de la tourette syndrome (e.g. haloperidol, 

resperidone). 
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6) Eclampsia (chlorpromazine, promethazine and pethidine are given 

together as a lytic cocktail) rarely used these days. 

7) Heat stroke (e.g. chlorpromazine) (rarely used). 

8) Tetanus (e.g. chlorpromazine) (rarely used). 

9) Intractable pruritus (rarely used). 

10) Pre-anesthetic medication (e.g. chlorpromazine) (rarely used). 

Pharmacokinetics 

The orally administered antipsychotics are absorbed erratically and 

variably from the gastro- intestinal tract, with uneven blood levels with low 

bioavailability. Intramuscular and intravenous administration provide much 

more reliable blood levels. On an average, the oral liquid dose produces a peak 

level at 1
1

2
 hours, while the intramuscular dose peaks at 30 minutes. The 

antipsychotics are highly lipophilic and highly protein-bound. They easily 

enter areas with good blood supply like brain, lung, kidneys and fetus and 

accumulate there. They are not dialyzable. 

The half-lives of almost all antipsychotics are long and theoretically a 

single dose administration per day is enough to produce sustained therapeutic 

blood levels. So we can say that acute effects of a single dose generally last 6-

8 hours. The elimination t1/2 is variable, but in the range of 18-30 hours. 

However in practice, divided doses are given initially to avoid side effects. 

Later, an attempt is made to give the whole dose or a major part of total daily 

dose at night. 

Steady state plasma levels are usually reached in 5-10 days. Once the drug 

is withdrawn, it may remain in the body for many days to many months. 

The main metabolic pathway is through liver (Hepatic microsomal 

enzymes). Oxidation and conjugation are the most important methods of 

metabolism for phenothiazines. Many of the metabolites, e.g. mesoridazine 

(For thioridazine), reduced haloperidol (for haloperidol) and 9- hydroxyl-

risperidone (for risperidone) are also active compounds. Chlorpromazine has 

more than 150 metabolites, some of which are active. The excretion of the 

metabolites is through kidneys and liver (entero-hepatic circulation). 

Most of the antipsychotics tend to have a therapeautic window. If the 

blood level is below this ‘window’, the drug is ineffective. If the blood level 

is higher than the upper limit of the ‘window’, there is toxicity or the drug is 

again ineffective.  
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Mechanism of action 

But, most probably, one of the major mechanism is the antidopaminergic 

activity of this drug. Antipsychotic drugs block d2- receptors, the dopamine 

receptors which are mainly present in the mesolimbic system (mesolimbic 

system is concerned with the emotional reactions and the nigro-striatal system. 

The relative potencies of these drugs in competing for D2 receptors parallel 

quite closely their clinical potencies. It is currently believed that the 

antipsychotic drugs are effective in treating psychosis due to their action on 

the D2 receptors located in the mesolimbic system, while the extrapyramidal 

side effects (EPSE) are caused by the blockade of the D2 receptors in the nigro-

striatal system. Sedation is caused by histaminergic blockade, which is 

maximum for drugs like chlorpromazine and thioridadazine. 

The antipsychotic drugs (antipsychotics) are used in a range of conditions. 

They are the mainstay of the treatment of schizophrenia and will be discussed 

below in that context. However, they are also the mainstay of the management 

of delusional disorder, psychosis which occurs in dementia, they have a place 

in the management of delirium, and they must be added to antidepressants for 

the successful management of psychotic depression. The antipsychotics have 

a central place in the management of acute mania (even in the absence of 

delusions and hallucinations). Olanzapine and aripiprazole have recently 

gained acceptance as mood stabilizers (prophylactic agents in mood 

disorders). Quetiapine has recently been approved by the FDA (USA) as a 

treatment for bipolar depression (Dando & Keating, 2006). In rare cases they 

are used in the management of insomnia and anxiety (Carson et al, 2004), but 

this is not recommended and is best left to experts.  

1. Phenothiazines  

 Chlorpromazine 

 Fluphenazine 

 Mesoridazine 

 Trifluoperazine 

 Thioridazine 

 Triflupromazine 

 Prochlorperazine 

 Perphanazine 

2. Thioxanthene 

 Flupenthixol 
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 Chlorprothixene 

3. Butyrophenones 

 Haloperidol 

 Trifluperidol 

4. Diphenylbutylpiperidines 

 Pimozide 

5. Indolic derivatives 

 Molindone 

6. Dibenzoxazepines 

 Loxapines 

7. Atypical antipsychotics 

 Clozapine 

 Risperidone 

 Aripiprazol 

 Olanzapine 

 Ziprasidone 

 Quetiapine 

The typical antipsychotics  

The typical antipsychotic drugs were the first effective antipsychotics. 

Chlorpromazine was the first, being described by French doctors in 1952. 

Others followed, including: haloperidol, fluphenazine and thiothixene. There 

is a straight line relationship between the affinity of the typical antipsychotics 

for the dopamine D2 receptor and the therapeutic dose of these agents in acute 

schizophrenia (Illustration). This is consistent with the dopamine hypothesis 

of schizophrenia Illustration. Typical antipsychotics. Affinity for the 

dopamine D2 receptor (y-axis). Therapeutic doses (x-axis). This straight line 

relationship supports the dopamine hypothesis of schizophrenia.  

Haloperidol: It is a potent antipsychotic with pharmacological profile 

that substituted phenothiazines. It produces few autonomic effects, is less 

epileptogenic, does not cause weight gain, jaundice is rare. It is most preferred 

drug for acute schizophrenia, Huntington’s disease and Tourette’s syndrome. 
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Side-effects of typical antipsychotics 

The extrapyramidal system (EPS)-the EPS is not a side-effect of 

antipsychotics, but needs to be mentioned before certain side effects. The EPS 

is a motor system composed of dopamine (DA) and acetylcholine (Ach) 

neurons which enjoy a reciprocal relationship. In some individuals when DA 

receptors are blocked, the balance in the system is disrupted, leading to side-

effects. 

Acute neurological side-effects (acute EPS effects) occur secondary to D2 

receptor blockade in the EPS. These can appear on the first day of treatment 

and can take various forms of involuntary muscle spasm, particularly 

involving of the jaw, tongue, neck and eyes. A dramatic form is oculogyric 

crisis-in which the neck arches back and the eyes roll upward. A potentially 

dangerous form is laryngospasm-an early warning sign may be the patient’s 

voice becoming higher pitched. 

Balance has been disturbed resulting in muscle spasm, and can be restored 

by acute treatment with oral or intramuscular injection of an anti-Ach-such as 

benztropine (2mg). The response is immediate and pleasing.  

Medium-term neurological side-effects are also due to D2 blockade in the 

EPS. Akathisia usually occurs within the first few day of treatment and 

involves either a mental and/or motor restlessness. Mental restlessness 

presents as increasing distress and agitation. Motor restlessness usually affects 

the lower limbs, with shifting from one foot to the other while sitting and 

constant crossing and uncrossing of the legs while sitting. This is a difficult 

condition to manage. Useful steps include lowering the dose of the 

antipsychotic (if possible), adding diazepam or propranolol, or adding an 

anticholinergic (none of these agents is dramatically effective). Parkinsonism 

usually occurs some days or weeks after the commencement of treatment. 

There is a mask-like face, rigidity of limbs, bradykinesia, and loss of upper 

limb-swing while walking. Tremor and festinating gait are less common. The 

best management is reduction in dose of the antipsychotic (if possible) and the 

addition of an anticholinergic agent.  

Chronic neurological side-effects (late EPS effects) usually occur after 

months or years of continuous D2 blockade. Tardive dyskinesia (TD) 

manifests as continuous choreoathetoid movements of the mouth and tongue, 

frequently with lip-smacking and may also involve the head, neck and trunk. 

Late EPS effects may continue after cessation of the typical antipsychotic.  
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Neuroendocrine effects result from blockade of dopamine transmission in 

the infundibular tract. Prolactin levels rise, with most antipsychotic agents and 

extreme cases may cause galactorrhea, amenorrhoea and infertility.  

Neuroleptic malignant syndrome (NMS) is probably due to disruption of 

dopaminergic function, but the mechanism is not understood. Untreated, the 

mortality rate is 20% and immediate medical attention is mandatory. The 

symptoms include muscle rigidity, hyperthermia, autonomic instability and 

fluctuating consciousness. Renal failure secondary to rhabdomyolysis is a 

major complication and the cause of mortality. 

Anticholinergic side-effects include dry mouth, difficulty with 

micturition, constipation, blurred vision and ejaculatory failure. 

Anticholinergic delirium is a toxic confusional state; it usually occurs in 

patients taking a range of drugs directed at different symptoms, and 

antipsychotics may play a role. 

 Histamine blockade may produce severe sedation. 

 Alpha adrenergic blockade may produce postural hypotension, 

cardiac arrhythmias and impotence. 

 Dermatological side-effects include skin rash and photosensitivity. 

 Weight gain is common with most typical antipsychotics. 

Second generation antipsychotics 

 A search for an antipsychotic drug, which acts only on the 

mesolimbic system but has no effect on the nigro-striatal system, has 

led to the development of a heterogenous group of drugs, collectively 

known as atypical or newer antipsychotics. These are also known as 

second generation antipsychotics (SGAs) or serotonin-dopamine 

antagonists or (SDAs) like risperidone and olanzapine. 

 By definition these drugs are effective antipsychotics without 

producing undesirable extra pyramidal side effects and do not cause 

elevation of the serum prolactin levels.  

 These are characterized by a selective limbic dopamine blockade, D4 

receptor blockade or a combination of potent 5-HT2 and weak D2 

antagonism. Such a drug ideally would have serious side-effects like 

tardive dyskinesia and neuroleptic malignant syndrome. 

 Atypical antipsychotics in addition to their effect on the positive 

symptoms are believed to be effective in the treatment of negative 

symptoms like apathy, decreased sociality, anhedonia of chronic 
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schizophrenia. Clozapine in particular is effective in the management 

of treatment-resistant schizophrenia. 

The atypical antipsychotics 

 The term “atypical” cannot be defined, and should (but probably will 

not) be replaced by “second generation”. When these drugs first 

appeared they were called atypical because they did not produce EPS. 

However, experience has shown that they do produce these side-

effects. 

 It can be agreed, however, that they cause EPS less commonly and 

less severely than the typical (first generation) antipsychotic agents. 

 The atypical antipsychotics have a greater affinity than did the typical 

antipsychotics for 5HT-2A receptors. Also, the atypicals have a 

greater affinity for 5HT-2A receptors than for D2 receptors. 

 There is an interaction between serotonin and dopamine neurons in 

the basal ganglia. In this important region, which is associated with 

movement, serotonin neurons inhibit the release by dopamine 

neurons of dopamine. The exact mechanism is unclear, but may 

involve axo-axonal synapse. This explains the low rate of EPS side-

effects associated with the atypical agents. 

 Exceptions abound, however and amisulpride, generally classed as 

an “atypical” has no affinity for serotonin receptors. Ultimately, all 

we can say of the atypicals are that they are newer antipsychotics, 

which are less likely to cause EPS than the older agents. 

 Both typical and atypical antipsychotics are effective in reducing the 

positive symptoms of schizophrenia (hallucinations, delusions and 

positive thought disorder). The negative symptoms of schizophrenia 

include social withdrawal, self-neglect, loss of energy and drive, and 

poverty of thought. It has been construed that the negative symptoms 

are composed of two subgroups of symptoms: primary negative 

symptoms (being part of the illness process), and secondary negative 

symptoms (being apparent rather than actual symptoms of the 

disorder, instead, being secondary to drug treatment). Claims are 

made that the atypicals may produce no secondary negative 

symptoms, and go some way in relieving primary negative symptoms 

(Carpenter, 1996). Other symptoms of schizophrenia include 

cognitive and mood difficulties and reduced quality of life. Evidence 

suggests that the atypical antipsychotics are helpful in all of these 

domains (Burton, 2006) than typical agents.  
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 Structural brain changes associated with the disease process of 

schizophrenia have been identified. There is evidence that atypical 

antipsychotics (but not the typicals) ameliorate these changes. For 

example, the volumes of the thalamus and cortical grey matter 

increase with atypical antipsychotic treatment (Scherk & Falkai, 

2006). 

Mechanism of action 

 In addition to the dopaminergic receptor blockade, some atypical 

antipsychotics like resperidone and clozapine also block 5HT 

receptors in the frontal cortex and the striatal system, which helps to 

lessen EP reactions and is related to their usefulness in negative 

symptoms. It also blocks alpha 2 adrenergic receptors. 

 It has narrow therapeutic window. 

 Provides a wider range of safety- in that it has lower propensity to 

cause EPS and tardive dyskinesia. 

 Helps to improve negative symptoms. 

 Does not elevate serum prolactin levels in human 

 May not catalepsy in animals. 

Side-effects of the atypical antipsychotics  

 Most of the side effects of the typical antipsychotics can also be 

encountered with the atypical agents, however, they are less frequent 

and generally less severe.  

 Weight gain is problem in schizophrenia and other mental disorders, 

in part, because of poor eating habits and lack of exercise. However, 

the atypical antipsychotics exacerbate this problem. A meta-analysis 

(Allison and Casey, 2001) estimated that over a 10 week period the 

mean increase was as follows:  

1) Clozapine 4.45 kg. 

2) Olanzapine 4.15 kg. 

3) Risperidone 2.1 kg (quetiapine probably similar). 

4) Ziprasidone 0.04 kg (aripiprazole probably similar).  

 The prevalence of type 2 diabetes in people with schizophrenia is 

double that of the general population. Over recent years there has 

been concern this may be a direct result of atypical antipsychotic 

treatment. As the atypical antipsychotics are the most effective 
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component in the medical management of psychotic disorders, this 

question was soberly examined. An association between 

schizophrenia and diabetes has been recognized for over a century. 

Risk factors for diabetes include poor overall health, lifestyle and 

level of access to heath care. 

 Atypical antipsychotics are associated with weight gain, but there is 

no evidence for an intrinsic role for the antipsychotics in the 

aetiology of diabetes. As this issue has been brought to the attention 

of clinicians, they have a responsibility to monitor the diabetes risk 

factors of patients (Poulin et al., 2005). 

 Hyperlipidemia (raised cholesterol and triglycerides) appears to be 

associated with the dibenzodiazepine-derived antipsychotics 

(clozapine, olanzapine and quetiapine). 

 QTc interval prolongation has been a matter of concern. The average 

QTc interval in healthy adults is about 400 msec and a QTc interval 

of 500 msec or more is a risk factor for torsade de pointes (a 

ventricular arrhythmia which can lead to syncope, ventricular 

fibrillation and sudden death). 

One study found the following prolongations: 

1) Ziprasidone 20.3 ms. 

2) Quetiapine 14.5 ms. 

3) Risperidone 11.6 ms. 

4) Olanzapine 6.8 ms. 

5) Haloperidol 4.7 ms. 

Myocarditis and cardiomyopathy are rare (0.015-0.188%; Merrill et al., 

2005) side effects of clozapine therapy. 

 Recommendations for the monitoring/management of the side effects 

of the atypical antipsychotics have been provided (Marder et al, 

2004). However, further work is required. When weight gain is 

anticipated (clozapine, olanzapine, quetiapine and risperidone) 

weight and BMI should be recorded. Nutritional and life style 

(exercise) advice is recommended. With excessive weight gain a 

change to another agent may be considered. 

 When diabetes is anticipated (clozapine and olanzapine in particular) 

the weight is to be monitored and laboratory measures (e.g. fasting 

blood glucose) may be indicated. When hyperlipidemia is anticipated 

(clozapine, olanzapine and quetiapine) serum cholesterol and 
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triglycerides may be monitored. When QTc prolongation is 

anticipated (ziprasidone, particularly), EEG monitoring is 

recommended in cases of increased cardiac risk (known heart 

disease, syncope, family history of early sudden death). Myocarditis 

has been associated with clozapine and clozapine clinics have 

specialized screening procedures.  

Individual atypical antipsychotics  

 As in all branches of medicine, if a disorder cannot be controlled with 

standard doses of a particular agent, first the dose is increased 

judiciously and if the desired result remains evasive, another agent is 

trialled. The management of psychosis is difficult. Fortunately we 

have a range of atypical antipsychotics; while they have some similar 

actions, they come from a range chemical classes, and all have 

particular advantages. A series of trials may be necessary for the best 

possible outcome. 

Clozapine 

 Clozapine is often effective in treating schizophrenia which has been 

unresponsive to all other antipsychotics. It is unique in causing 

neutropenia (potentially fatal) in 1-2% of patients. Thus, clozapine is 

reserved for severe otherwise unresponsive schizophrenia, and must 

be managed by specialized clinics which conduct regular (weekly for 

the first 18 weeks) blood tests.  

 Other side-effects include significant weight gain, hypotension and 

tachycardia. Hypersalivation (unknown with the typical 

antipsychotics) can be troublesome with clozapine (and rarely with 

some other atypicals, such as olanzapine). 1% of patients experience 

seizures-this does not mean clozapine must be ceased-instead, 

anticonvulsants are added. This is a formidable array of side-effects, 

nevertheless the antipsychotic benefits are substantial. Clozapine is 

also useful in the treatment of TD. 

Risperidone 

 Risperidone is an effective antipsychotic. At high doses (8 mg and 

above) it loses some of its advantages over typical antipsychotics 

insofar as acute EPS readily appear. A major disadvantage is the 

elevation of prolactin levels. A preparation which dissolves in the 

mouth is available. Risperidone has an advantage over the other 

atypicals in that an IMI depot (long-acting) preparation is available. 
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This can be administered once per fortnight during the maintenance 

phase, somewhat reducing compliance problems. 

Paliperidone 

 Paliperidone is the active metabolite of risperidone, which was 

released when the patent of the parent chemical was about to expire. 

It has a slightly improved side-effect profile. There is less weight 

gain, but more EPS problems, and the elevation of prolactin remains 

problematic. The dosing strategy is simple, a special capsule enables 

a single daily dose. 

Olanzapine 

 Olanzapine is an effective antipsychotic which has gained acceptance 

as a mood stabilizer (used in the prophylaxis of mood disorder; 

Tohen et al., 2005). It has a pharmacological action and side-effect 

profile similar to clozapine (except, it is not associated with blood 

dyscrasia). The most troublesome side-effects are weight gain and 

sedation. The risks of diabetes and hyperlipidemia need to be 

considered. 

 An occasional side-effect, which is seen regularly with clozapine, is 

hypersalivation. Olanzapine does not elevate prolactin to a 

significant degree. The sedating/calming effect of olanzapine is 

useful in acute disturbance. Olanzapine has an advantage of over the 

other atypical medications in being available in an IMI form for acute 

administration. 

 A preparation which dissolves in the mouth is available. A long-

acting depot form is available but because physiological response is 

variable, the patient must be observed for 3 hours following every 

injection (which is proving to be a disincentive). 

Quetiapine  

 Quetiapine is an effective antipsychotic which has a receptor binding 

profile similar to clozapine, but with relatively lower affinity for all 

receptors. The side-effect profile is favourable, 75% of respondents 

denying any side-effects (Hellewell et al., 1999). Sedation and 

hypotension are reported, especially during the commencement 

phase. Weight gain and the risk of diabetes and hyperlipidemia need 

to be considered. Quetiapine has little affinity for muscarinic 

receptors so that blurred vision and difficulty with micturition are 

rarely problems. The rate of EPS is similar to placebo and there is no 
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significant elevation of prolactin. Quetiapine may cause sedation and 

weight gain. 

Aripiprazole 

 Aripiprazole is a recently released antipsychotic. Rather than an 

antagonist of dopamine receptors, it appears to be a high affinity 

partial agonist at presynaptic D2 receptors and an antagonist at 

postsynaptic D2 receptors. It has little affinity for D3, D4 and D1-

like receptors and its affinity for 5HT-2A receptors is low. 

 There is some alph-1 blockade and orthostatic hypotension has been 

reported. The efficacy appears similar to risperidone and less than 

olanzapine, but the side-effect profile appears favourable at 

manufacturer recommended doses, with minimal elevation of 

prolactin. Aripiprazole has a role as a mood stabilizer. 

Antidepressants 

Antidepressants are those drugs, which are used for the treatment of 

depressive illness. These are also called as mood elevators or thymoleptics. 

Classification 

Class Example Trade Names 
Oraldosage 

(MG/DAY) 

Trycyclic antidepressants 

(TCAs) 

Imipramine Antidep 75-300 

Amitriptyline Tryptomer 75-300 

clomipramine Anafranil 75-300 

Dothiepin Prothiaden 75-300 

Selective serotonin reuptake Fluoxetine Fludac 10-80 

Inhibitors (SSRIs) Sertraline Serenata 50-200 

Dopamine antidepressants Fluvoxamine Faverin 50-300 

Atypical antidepressants Amineptine Survector 100-400 

Monoamine Trazodone Trazalon 150-600 

Oxidase inhibitors Isocarboxazid marplan 10-30 

(MAOIs)    
 

Indication 

Depression 

 Depressive episode 

 Dysthymia 

 Reactive depression 
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 Secondary depression 

 Abnormal grief reaction 

Childhood psychiatric disorders 

 Enuresis 

 Separation anxiety disorder 

 School phobia 

 Night terrors 

Other psychiatric disorders 

 Panic attack. 

 Generalized anxiety disorder. 

 Agoraphobia, social phobia. 

 OCD with or without depression. 

 Eating disorder. 

 Borderline personality disorder. 

Medical disorder 

 Chronic pain. 

 Migraine. 

 Peptic ulcer disease. 

Pharmacokinetics 

Antidepressant are highly lipophilic and protein bound. The half-life is 

long and usually more than 24 hours. It is predominantly metabolized in the 

liver. 

Mechanism of action 

 The exact mechanism is unknown. The predominant action is by 

increasing catecholamine levels in the brain. 

 TCAs are also called as mono amine reuptake inhibitors (MARIs). 

The main mode of action is by blocking the reuptake of 

norepinephrine (NE) and/or serotonin (5-HT) at the nerve terminal, 

thus increasing the NE and 5-HT levels at the receptors site. 

 MAOIs instead act on MAO (monoamine oxidase), which is 

responsible for the degradation of catecholamines after re-uptake. 

The final effect is the same, a functional increase in the NE and 5-
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HT levels at the receptors site. The increase in brain amine levels is 

probably responsible for the antidepressant action.it takes about 5 to 

10 days for MAOIS and 2 to 3 weeks for TCAs to bring down 

depressive symptoms. 

 SSRIs act by inhibiting the re-uptake of serotonin and increasing its 

levels at the receptor site. 

Side effect with nursing responsibility 

Side effect Nursing care 

Blurred vision  =  Temporary avoid hazardous tasks. 

Dry mouth = Encourage fluids, frequent rinses, sugar free 

hard candy and gums. Check for mouth 

sores. 

Constipation = Increased fluids, dietary fiber and roughage, exercise, 

monitor bowel habits, use stool softeners and laxatives only if necessary. 

Tachycardia = Eliminate caffeine and beta blockers. 

Urinary retention = Encourage fluids and frequent voiding, moniter 

voiding patterns, administer catherize. 

Dizziness/lightheadeness=Adequatehydration, elasticstocking, protect 

from falls. 

Ejaculatory dysfunction = Take after sexual intercourse, not immediately 

before. 

Gastrointestinal disturbances = Take with meals 

Hypotension = Frequent BP, elastic stocking, gradual change of position, 

protect from falls. 

Insomnia = Take as early in the day as possible, sleep hygine, eliminate 

caffeine, relaxation technique. 

Perspiration =Frequent changes of clothes, goodhygiene, increased fluids. 

Serotonin syndrome 

Weight gain = Increase exercise, reduced caloric diet 

Sexual dysfunction = Take after sexual intercourse, use lubricant if 

vaginal dryness is present, antidotes such as slidenefil, bupropion or 

bethnecol. 
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Other nursing responsibility 

 Patient on MAOIs should be warned against the danger of ingestive 

tyramine rich foods which can result in hypertensive crisis. Some of 

these foods are beef liver, chicken liver, fermented sausages, dried 

fish, overriped fruits, chocolate and beverages like wine, beer and 

coffee. 

 Report promptly if occipital headache, nausea, vomiting, chest pain 

or other unusual symptoms occurs these can herald the onset of 

hypertensive crisis. 

 Instruct the patient not to take any medication without prescription. 

 Caution the patient to change his position slowly to minimize 

orthostatic hypotension. 

 Strict monitoring of vitals, especially blood pressure is essential. 

Antianxiety agent, sedatives & hypnotics 

 These are called as minor tranquilizers. Most of them belong to the 

benzodiazepine group of drugs. 

Classification 

1. Barbiturates: Example, phenobarbital, pentobarbital, secobarbital 

and thiopentone. 

2. Non-barbiturate non-benzodiazepine antianxiety agent: For 

example, Meprobamate glutethimide, ethanol, diphenhydramine and 

methaqualon. 

3. Benzodiazepins: Presently benzodiazepines are the drugs of first 

choice in the treatment of anxiety, and for the treatment of insomnia. 

 Very short-acting-For example, Triazolam, Midazolam. 

 Short-acting-Example, Oxazepam (serepax), Lorazepam (Ativan, 

Trapex, Larpose), Alprazolam (Restyle, Trika, Alzolam, Quiat, 

Anxit). 

 Long acting-Example, Chlordiazepoxide (Librium), Diazepam 

(Valium, Calmpose), Clonazepam (Lonazep), Flurazepam (Nindral), 

Nitrazepam (Dormin). 

Indications 

1) Anxiety disorder. 

2) Insomnia. 
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3) Depression. 

4) Panic disorder & social phobia. 

5) Obsessive-compulsive disorder. 

6) Post-traumatic stress disorder. 

7) Bipolar I disorder. 

8) Other psychiatric indications include alcohol withdrawal, substance-

induced & psychotic agitation. 

Dosage (mg/day) 

1) Alprazolam: 0.5-6 PO. 

2) Oxazepam: 15-120 PO. 

3) Lorazepam: 2-6 PO/IV/IM. 

4) Diazepam: 2-10 PO/IM/slow IV. 

5) Clonazepam: 0.5-20 PO/IM. 

6) Chlordiazepoxide: 15-100 PO; 50-100 IV. 

7) Nitrazepam: 5-20 PO. 

Mechanism of action 

Benzodiazepines bind to specific sites on the GABA receptors & increase 

GABA levels. Since GABA is an inhibitory neurotransmitter, it has a calming 

effect on the central nervous system, thus reducing anxiety. 

Contraindication 

1. Renal impairment. 

2. Liver impairment. 

3. Respiratory impairment. 

Side-effect 

1. Nausea, vomiting, dry mouth. 

2. Weakness, vertigo, body aches. 

3. Blurring of vision, sedation. 

4. Epigastric pain, diarrhea. 

5. Impotence, ataxia, retrograde amnesia. 

6. Impairment of driving skill. 

7. Dependence & withdrawal symptoms. 
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Nursing responsibility 

1) Administer with food to minimize gastric irritation. 

2) Advise the patient to take medication exactly as directed. Abrupt 

withdrawal may cause insomnia, irritability, & sometimes even 

seizures. 

3) Explain about adverse effects & advise him to avoid activities that 

require alertness. 

4) Caution the patient to avoid alcohol or any other CNS depressants 

along with benzodiazepines; also instruct him not to take any over-

the-counter medication. 

5) If IM administration is preferred give deep IM. 

6) For IV administration don’t mix with any other drug. Give slow IV 

as respiratory or cardiac arrest can occur; monitor vital signs during 

IV administration. 

Antiparkinsinian agents 

In clinical practice anticholinergic drugs, amantadine & the antihistamine 

have their primary use as treatments for medication induced movement 

disorders, particularly neuroleptic-induced Parkinsonism, acute dystonia & 

medication-induced tremor. 

Classification 

1. Anticholinergics 

 Trihexyphenidyl. 

 Benztropine. 

 Biperiden. 

2. Dopaminergic agents 

 Bromocriptine. 

 Carbidopa/Levodopa. 

3. Monamine oxidase type b inhibitors 

 Selegiline. 

4. Trihexyphenidyl 

 Artane. 

 Trihexane. 
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 Trihexy. 

 Pacitane. 

Dosage 

 1-2 mg per day initially, maximum dose up to 15 mg/day in divided dose. 

Mechanism of action 

 It acts by increasing the release of dopamine from presynaptic vasicles, 

blocking the reuptake of dopamine into presynaptic nerve terminals or by 

exerting an agonist effect on postsynaptic dopamine receptors. 

Trihexyphenidyl reaches peak plasma concentrations in 2-3 hours after oral 

administration 7 has duration of action up to 12 hours. 

Indications 

1. Drug induced Parkinsonism. 

2. Adjunct in the management of Parkinsonism. 

Contraindications 

1. Closed angle glaucoma. 

2. Urinary or intestinal obstruction. 

3. Hypersensitivity. Prostatic hypertrophy. 

The drugs are given with caution to patients with 

1. Myasthenia gravis 

2. Atherosclerosis 

3. Respiratory problems 

Side effects 

1. Dizziness, nervousness, drowsiness. 

2. Weakness, headache, confusion. 

3. Blurred vision, tachycardia. 

4. Orthostatic hypotension, dry mouth. 

5. Nausea, vomiting, constipation. 

6. Urinary retention & decreased sweating. 

Nurse’s responsibilities 

1) Assess parkinsonian and extrapyramidal symptoms. Medication 

should be tapered gradually. 

  



 

Page | 137 

2) Caution patient to make position changes slowly to minimize 

orthostatic hypotension. 

3) Instruct the patient about frequent rinsing of mouth and good oral 

hygiene. 

4) Caution patient that his medication decrease perspiration and over-

heating may occur during hot weather. 

Antiepileptic agent 

 Antiepileptic drugs (AEDs) suppress the start of seizure activity & 

reduce the spread of seizure activity. The straight forward goals for AED 

treatment of epilepsy are as follows: 

1) Control seizure activity. 

2) Keep side effects of AED therapy to a minimum. 

Classification 

1. Standard antiepileptic drugs 

a) Benzodiazepines 

 Clonazepam (Klonopin) 

 Diazepam (Valium) 

 Lorazepam (Ativan) 

b) Carbamazepine (Tegretol, Carbatrol) 

c) Ethosuximide (Zarontin) 

d) Phenobarbital 

 Phenytoin (Dilantin) 

e) Primidone (Mysoline) 

f) Valproates (Divalproex) 

2. Newer antiepileptic drugs 

a) Felbamate (Felbatol) 

b) Lamottigine (Lamictal) 

c) Gabapentin (Neurontin) 

d) Lamotrigine (Lamictal) 

e) Oxcarbazepine (Trileptal) 

f) Topiramate (Topamax) 
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Dosage 

 Carbamazepine: 800-1200 mg/day in divided doses. 

 Phenobarbital: 60-100 mg/day 

 Phenytoin: 300-600 mg/day. 

 Valproates: 750-3000 mg/day. 

 Topiramate: 4oo mg/day. 

Mechanism of action 

It causes reversible depression of the activity of all excitable tissues, the 

CNS being extensively sensitive. It facilitates inhibitory neurotransmission in 

the CNS, presumably by interacting with GABA receptors. It depresses the 

sensory cortex, decreases motor activity, alters cerebral function and produces 

drowsiness, sedation and hypnosis. 

Indication 

1) Grandmal epilepsy, partial complex partial seizures. 

2) Febrile convulsions in children. 

3) Sedation-short term management of insomnia. 

4) Eclampsia and pre eclampsia. 

5) Anxiety disorders and acute panic attacks. 

6) Alcohol withdrawal-for relief of agitation, tremor, delirium tremens, 

hallucinations etc. 

Contraindication 

1) Pregnant and nursing mothers. 

2) Hypersensitivity.  

3) Bone marrow depression. 

4) Heart blocks, sinus bradycardia.  

5) Renal or liver disease. 

6) Children under 2 years. 

Side-effect 

1) Drowsiness, dizziness, headache 

2) Nausea, vomiting, constipation 

3) Fine hand tremors 

4) Hypotension, Bradycardia 

5) Weight gain, polyuria 
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6) Prolonged bleeding time 

7) Risk of severe rashes 

Nursing responsibilities 

1) Ensure the client does not participate in activities that require 

alertness. 

2) Administer medication with meals to minimize GI upset. 

3) Monitor vital sign twice or thrice a day. 

4) Monitor daily intake output & weight 

5) Ensure that client understands the importance of regular blood tests 

while receiving anticonvulsant therapy. 

6) Ensure that client is informed that he or she must report evidence of 

skin rash of physician immediately. 

7) Encourage increased fluid and fiber in the diet. 

Mood stabilizers 

Introduction 

Drugs are usually effective in treatment of acute mania and therefore the 

word anti manic is often used to describe them. 

But as they are effective in preventing mood swings in bipolar disorder 

the better term is mood stabilizing. Agent 

A mood stabilizer is a psychiatric medication used to treat mood disorders 

characterized by intense and sustained mood shifts, typically bipolar disorder.  

A quick walk to mood disorders 

 Mania-(at least 1 week). 

 Feeling very high on life. 

 Talking rapidly. 

 Feeling grandios. 

 Racing thoughts and speech. 

 Erratic and impulsive actions. 

 Delusions and hallucinations (severe). 

 Hypomania-(4 days or more). 

 Like but less severe than mania. 

 Euphoric, energetic and productive. 



 

Page | 140 

 No hallucinations or delusions. 

 Characterized by an unusually good mood. 

 Depression-(at least 2 weeks). 

 Feeling hopeless, sad or empty. 

 Fatigue, energy and concentration loss. 

 Thoughts of death or suicide. 

 Mixed episode-Symptoms of both the disorders are present. 

 Treatment is directly related to the phase of the episode and severity  

 Mood stabilizers. 

Lithium 

 Discovered in 1817 by arfuedson. 

 First time used for treatment of mania by john cade in 1949. 

Indication 

Cyclothemia-a mental state charactized by marked swings of mood 

between depression and elation. Bipolar disorder. 

Neurologic effects of lithium 

Lithium increases the volume of brain structures involved in emotional 

regulation (i.e., in the hippocampus, prefrontal cortex and amygdala) Increase 

in brain volume leads to improved mental health. During manic phases of 

bipolar disorder, the brain tissue becomes inflamed, if lithium is ingested, it 

helps to alleviate the inflammation. Lithium inhibits glycogen synthase kinase 

3 (Gsk3) and inositol trisphosphate (InsP3) these enzymes, when 

overexpressed, can lead to psychiatric disorders. 

Proposed mechanisms of action 

Lithium balances the activities of neurotransmitters, which result in 

neuroprotective effects. In particular, lithium affects glutamatergic activity 

Excess glutamate uptake by glutamatergic receptors results in seizures, thus, 

by decreasing their activity, neurons can be protected. 

Absorption, distribution, and excretion well absorbed in the GI tract 

Distributed into most body tissues and across the blood brain barrier 

Elimination half-life 24 hrs, 18 hours in children, 36 hrs in geriatric 

patients, 40-50 hrs in patients with impaired renal function excreted primarily 

in urine. 
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Contraindications 

Should be especially monitored in patients with: 

Renal Disease, Cardiac Disease, Dehydration or low salt intake, 

Pregnancy/breastfeeding. 

Toxicity occurs at doses close to the therapeutic range so treatment should 

begin at a low dose and increased based on daily serum. 

Mild adverse events 

 Nausea, muscle weakness, vertigo, thirst, fatigue, hand tremors. 

Serious adverse events 

 Ataxia, tinnitus, blurred vision and slurred speech, Seizures, 

vomiting and diarrhea Coma, death. 

Dosage 

 Lithium carbonate: 300mg tab (licab). 

 Lithosun-SR: 400 mg tab. 

 Lithium citrate: 300mg/5ml liquid. (Not available in India). 

 Usal range: 900-2100mg/day in 2-3 divided doses. 

Blood lithium levels  

 Therapeutic levels-0.6-1.2 mEq/L the concentration of medicine in 

blood stream required for the medication to be effective. (for 

treatment of acute mania). 

 Prophylactic levels-0.6-1.0 mEq/L (for prevention of relapse in 

bipolar disorder). 

 Toxic lithium levels > 2.0 mEq/L. 

Signs and symptoms of lithium toxicity 

 Ataxia-loss of full control of bodily movements. 

 Coarse tremor-one in which vibrations are slow. 

 Nausea and vomiting. 

 Impaired memory & concentration. 

 Nephrotoxicity-toxic to kidney. 

 Muscle weakness, Convulsions. 

 Muscle twitching-small, local, involuntary muscle contraction and 

relaxation which may b visible under the skin. 
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 Dysarthria-a speech disorder caused by disturbances of muscular 

control coz of damage to CNS or PNS. 

 Coma, Nystagmus-rapid involuntary movement. 

Management of lithium toxicity 

Discontinue, Gastric lavage, Adsorption with activated charcoal. 

Ingest fluids, Maintain fluid and electrolyte balance. 

Serious manifestation of lithium toxicity, hemodialysis. 

Carbamazepine 

 Synthesized in 1953 by schindler. 

 Onset of action can be faster as compared to lithium but slower 

compared to valproate. 

It is available in the market under different trade names like. 

Tegretol, Mazetol, Zepto. Zen Retard. 

The average daily dose is 600-1800mg orally, in divided doses.  

Indications 

Seizures-, complex partial seizures, GTCs, seizures due to alcohol 

withdrawal. 

Psychiatric disorders- rapid cycling bipolar disorder. 

Schizoaffective disorders, Borderline personality disorders. 

Cocaine withdrawal syndrome, Psychosis with epilepsy. 

Aggression. 

Mechanism of action 

 Normally, sodium moves into a neuronal cell by passing through a 

gated sodium channel in the cell membrane.  

 Carbamazepine may prevent or halt seizures by closing or blocking 

sodium channels thus preventing sodium from entering the cell. 

Keeping sodium out of the cell may slow nerve impulse transmission, 

thus slowing the rate at which neurons fire. 

Side effects 

 Drowsiness, confusion, headache, hypertension, vomiting, diarrhea. 

 Abdominal pain, Hepatitis, Oliguria. 



 

Page | 143 

 Thrombocytopenia-def of platelets in dis case bleeding in tissues and 

slow blood clot after injury. 

 Agranulocytosis-def of granulocytes increase vulnerability to infctn. 

 Dry mouth. 

Sodium valproate 

Valproic acid was first synthesized by Burton and used as an organic 

solvant. 

1963-MEUINER discovered antiepileptic properties of valproaic acid. 

1966-LAMBERT reported valproate might be effective as an antimanic. 

1978-Approved by US FDA as an antiepilectic drug 

1996-Approved by US FDA for treatment of acute mania.  

Ex: Encorate, valpirin, epilim, epival 

 The usual dose 15mg/kg/day with a maximum of 60mg/kg/day 

orally. 

Indications 

 Acute mania, prophylactic treatment of bipolar disorder, rapid 

cycling bipolar disorder 

 Schizoaffective disorder, Seizures 

 Other disorders like bulimia nervosa, obsessive-compulsive disorder, 

agitation & PTSD. 

Why Use an Anticonvulsant as a Mood Stabilizer: The Kindling 

Hypothesis 

 It is hypothesized that epilepsy and mood disorders may be caused 

by dysfunctional cation (Na & Ca) pumps, which leads to an 

imbalance between excitatory (glutamate) & inhibitory (GABA) 

neurotransmitters. 

 Anticonvulsants are thought to prolong inactivation of cation 

channels during activity such as seizure (or mood episode), 

preventing spread & leading to downstream changes in GABA & 

glutamate. 

Side-effects 

 Nausea, Diarrhea, Sedation, Ataxia, Dysarthria, Tremor, Weight 

Gain. 
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Chapter - 10 

Optimization of Adventitious Root Culture System in 

Soybean for Enhanced Production of Quercetin 

Nandakumar Vidya, Ponniah Anu Akshaya and Arun Muthukrishnan 

 

 

Abstract 

The response of adventitious root induction from cotyledonary nodes of 

soybean in different lighting conditions, and different concentrations of 

indole-3-butyric acid (IBA) were studied. Among the different lighting 

condition of explants placed in MS medium supplemented with IBA (1 mg/l), 

16-hour photoperiod showed effective adventitious root induction when 

compared to explants placed in complete darkness. Total phenolic (33.07 mg 

g−1) and flavonoid content (48.0 mg g−1) was higher in adventitious roots of 

cotyledonary node explant of IBA 1mg/l in 16h photoperiod when compared 

to control roots (phenolic content = 166.6 mg g−1; flavonoid content = 677 mg 

g−1). The HPLC analysis confirmed that the quercetin content was improved 

in adventitious roots (293.3 mg g−1) from cotyledonary node explant of IBA 

1mg/l in 16-hour photoperiod compared to control roots (31.9 mg g−1) in MS 

medium without any hormones. On an average, 9.1-fold increase in quercetin 

was achieved in adventitious roots of cotyledonary node explant grown in 

medium containing IBA (1mg/l) in 16h photoperiod compared to control. The 

antioxidant activity of adventitious roots improved as the volume of extracts 

used for assay was increased from 20 to 100 μl. In addition, the antioxidant 

potential of adventitious roots was significantly higher when compared to 

control. In DPPH assay, adventitious roots extracts (20, 40, 60, 80 and 100 μl) 

showed higher potency of inhibition when compared to the control. Hence, the 

adventitious root extracts were able to scavenge DPPH radicals in a 

concentration dependent manner. 

Keywords: Soybean, adventitious root culture, light, auxins, HPLC 

Introduction 

For the past few decades, plants have been highly used for the production 

of potent bioactive compounds for manufacturing food supplements, 

cosmetics, and used as alternative medicines. Plant tissue cultures can produce 
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phytocompounds which is almost four-fold than microorganisms (Zhong 

2001). Although plants themselves can synthesize these phytochemicals, 

production depends on geographical location, climatic conditions, seasonal 

variations and growth conditions. In vitro biosynthesis of these 

phytochemicals by plant tissue cultures allows mass production, and thus a 

continuous supply-demand relationship. Among various phytocompounds 

synthesized by plants, quercetin is considered as one of the potent compounds 

having many biological functions. 

Quercetin plays a vital role in the prevention of diseases such as cancer 

(Murakami et al. 2008), anti-hypertensive, vasodilator, anti-obesity, anti-

hypercholesterolemic, anti-inflammatory, anti-atherosclerotic activities 

(Sultana and Anwar 2008; Salvamani et al. 2014) anti-bacterial and anti-viral 

effects (Anand David et al. 2016). It is also proven against the prevention of 

cardiovascular diseases, neurodegenerative diseases, asthma, hay fever, and 

hives (Anand David et al. 2016). 

Interestingly, quercetin has also been shown to modulate mitochondrial 

function, by altering mitochondrial biogenesis, influencing the membrane 

potential and by its effect on electron transport chain and generation of ATP, 

and ultimately inhibiting/inducing intrinsic apoptosis (Lakroun et al. 2015). 

Accordingly, quercetin intake is positively correlated with the health. 

Quercetin can also be taken as a dietary supplement with daily recommended 

doses of 200-1200 mg, as well as a nutraceutical through functional foods with 

a concentration range of 10-125 mg per serving. Dietary supplementation with 

quercetin and its addition into food is highly supported by data on its safety 

(Okamoto T 2005). 

Biosynthesis of quercetin 

Quercetin is present in many plants such as Glycine max, Camellia 

sinensis, Moringa oleifera, Coriandrum sativum etc. The phenylpropanoid 

pathway is the pathway through which quercetin is synthesized in plants. In 

the case of quercetin, chalcone synthase (CHS) catalyzes the condensation of 

three equivalents of malonyl-coenzyme A (derived from the metabolism of 

glucose) with one equivalent of coumaroyl-coenzyme A (derived from the 

shikimic acid pathway) to give the corresponding chalcone, chalcone 

naringenin (2′,4,4′,6′-tetrahydroxychalcone). Chalcone 4 isomerase (CHI) 

catalyzes the C-ring closure to give naringenin (4′,5,7-trihydroxyflavanone). 

The C-ring is hydroxylated by flavanone 3-hydroxylase to give 

dihydrokaempferol (3,4′,5,7-tetrahydroxyflavanone). The B-ring is further 

hydroxylated by flavonoid 3′ hydroxylase to give dihydroquercetin, which is 
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dehydrogenated by flavonol synthase to give quercetin. Subsequent sugar 

conjugations are carried out by various flavonoid glycosyltransferases. The 

biosynthesis of quercetin is shown in Fig. 1. 

Adventitious root culture 

The roots that are formed from non-root tissues during the normal 

development and in response to various stress factors, such as nutrient 

deficiency, mechanical injury, drought, and flooding. Numerous molecular 

mechanisms such as internal and external physiological factors are involved 

in the development of adventitious roots (Sorin et al. 2005). These roots are 

usually developed from the leaves, petioles, nodes, and internodes (Rahmat 

and Kang 2019). In Addition, it helps plants to survive adverse environmental 

conditions. 

Formation of adventitious roots takes place in four stages (Zhang et al. 

2017): 

1) The root pre-emergence: Modifications in molecular and 

biochemical mechanisms prior to cytological development until the 

occurrence of root primordial. 

2) Development of roots. 

3) Growth of roots. 

4) Configuration of the developed roots. 

Adventitious root development from the stems or hypocotyls is stimulated 

by the removal of root tissue, which is an ecologically and economically viable 

method of plant vegetative propagation (De Klerk 1996). Adventitious roots 

are produced through direct organogenesis from cambium cells and indirect 

organogenesis from callus tissues (Khanam et al. 2018). When compared to 

undifferentiated tissues, the differentiated ones, similar to adventitious roots, 

are comparatively more established, stable and can store a high quantity of 

secondary metabolites (Murthy et al. 2008). Obviously, adventitious rooting 

characteristics of plants vary from species to species for the genetic 

differences in rooting ability in different species. Additionally, adventitious 

root development has often been correlated with environmental factors such 

as temperature, light conditions, water, and nutrient supply (Smart et al. 2002). 

In plants, auxins and ethylene are growth-promoting hormones for 

adventitious rooting, whereas gibberellin and cytokinin (CK) have been 

suggested as rooting inhibitors. Recently, many studies have focused on 

understanding auxins and adventitious root response signaling pathways (Liao 

et al. 2011). As the most studied and abundant natural auxin, Indole-3-acetic 
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acid (IAA) was the first used to promote adventitious root formation. Indole-

3-butyric acid (IBA) has become the most widely used auxin for inducing 

adventitious root in many species. IBA is more potent than IAA and is 

suggested to be a precursor of IAA (Cooper 1935; Woodward 2005). Although 

auxin plays a central role in adventitious rooting, phytohormones interact with 

one another and the complex cross-regulatory interaction network between 

auxin and many different phytohormones controls root development (Bellini 

et al. 2014). 

Among different culture techniques, adventitious root culture is the most 

attractive system for the production of biomass and commercially important 

metabolites. Easily up-scaling of adventitious root culture to bioreactor is 

another advantage of this method (Baque et al. 2013). As compared to other 

culture techniques (cell, embryo, and intact plant), root culture (hairy and 

adventitious) is widely exploited for the production of bioactive compounds 

due to high efficiency and similarities with those from mother plants (Cui et 

al. 2010). Both biotic and abiotic stress conditions alter the synthesis of 

bioactive compounds in plants. Therefore, the synthesis of bioactive 

compounds in adventitious root culture can be regulated by exposure to 

different external elements. Furthermore, it is relatively easy to get control 

over the physical and chemical environmental conditions of adventitious root 

cultures (Sivanandhan et al. 2012). Adventitious roots induced under sterile 

conditions in phytohormone supplemented medium have shown high rate of 

proliferation, tremendous potentialities of accumulation, and stable 

production of valuable secondary metabolites. Adventitious roots are of 

natural product, grow vigorously in phytohormone-free media and possess 

great potential to accumulate valuable secondary metabolites. Cultivation of 

adventitious roots has been suggested as an alternative to natural compound 

production. In the field of plant biotechnology, hairy roots, induced by Ri 

plasmid insertion, have been reported to be a promising pathway for producing 

rare and endangered medicinal plant species (Zhong 2001). However, 

compared with hairy root cultures and field cultivation, this approach is safer, 

more stable, and easier to manage (Sudha and Seeni 2001).  

In this chapter, we focus on the strategies for the optimization of 

adventitious root cultures from soybean for the production of quercetin. 

Materials and Methods 

Materials 

Plant source: The soybean seeds (CO3 cv) were collected from Tamil 

Nadu Agriculture University, Coimbatore, Tamil Nadu, India. 
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Explants: Cotyledonary nodes. 

Preparation of nutrient medium stock solution: Murashige and 

Skoog’s (MS) medium (Murashige and Skoog, 1962) was used in this study. 

Stock solution of macro, micro, minor, potassium iodide, Fe (EDTA), 

vitamins and glycine was prepared in sterilized bottle and stored in the 

refrigerator. The stock solution was mixed with appropriate proportion for 

each medium, pH was adjusted to 5.6-5.8 with 0.1 N hydrochloric acid or 

sodium chloride and 0.75% agar was dissolved in the medium and distributed 

in the test tubes. The tubes or bottle were autoclaved at 121°C for 15 minutes 

and 15 lbs pressure. 

Methods 

In vitro culture of seeds 

Surface sterilization of seeds 

The soybean seeds were washed with running tap water with few drops 

of tween 20 until the bubbles/foam disappear. The seeds were then taken into 

the laminar air flow chamber. Initially the seeds are rinsed with 70% ethanol 

for 45 seconds and washed thrice with distilled water. Further, they were 

surface sterilized with 0.1% of mercuric chloride for 3 minutes and washed 

thrice with sterile distilled water. Subsequently, the seeds were blot dried and 

inoculated aseptically in MS basal medium and incubated in dark for 4 days. 

Later the tubes with seeds were incubated at 16/8-hour light/dark photo period 

at 25± 2 °C. 

In vitro explant preparation: The cotyledonary node and hypocotyls 

explants were prepared from 7-day old seedlings. 

Cotyledonary node and hypocotyl explant preparation: The explants 

were placed on sterile petri plates for dissection and roots were removed using 

a sterile scalpel. Cotyledonary nodes were separated using a sterile scalpel. 

From a single seedling, two explants of cotyledonary nodes were obtained by 

removing the roots. The epicotyl was subsequently removed to obtain two 

identical cotyledonary node explants. 

Optimization of adventitious root culture 

The cotyledonary nodes that were prepared as mentioned above were 

placed in MS solid medium supplemented with different plant growth 

hormones such as IBA, IAA, NAA and 2,4-D in varying concentrations (0.5-

1.5mg/l). Six explants were inoculated in each conical flask. The cotyledonary 

node explants were placed in abaxial and adaxial orientations in IBA-

supplemented medium. Further, the flask containing cotyledonary node 
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explants was incubated in two different light conditions (16h photoperiod and 

complete dark) and incubated for 30 days to observe the rooting response. 

Explants inoculated in MS medium supplemented with IAA, NAA and 2,4-D 

in varying concentrations (0.5-1.5mg/l) were placed only in adaxial 

orientation to check the root-inducing effect. After 30 days of culture, the root 

growth attributes such as percentage of root response, number of roots, mean 

root length, number of lateral roots, and root fresh weight were evaluated. 

Extraction and quantification of quercetin 

Serial maceration extraction (SME) method 

The roots are cleaned, dried under shade, and powdered. The adventitious 

roots were powdered using liquid nitrogen. 10 mg of each adventitious root 

powder was extracted with 10 ml of methanol. The samples were then 

macerated on a shaker with 150 rpm at 22 °C overnight. The extract was then 

filtered through Whatman no.1 filter paper. The concentrated sample was 

dissolved in 1 ml of methanol and filtered using a 0.45 μm PVDF syringe 

filter. The concentrated filtrate was further used for the quantification of 

quercetin using RP-HPLC. 

Extraction for estimation of total phenolic, flavonoids, quercetin, and 

antioxidant content 

The adventitious roots and control roots were separated from the solid 

medium, rinsed with sterile water, and air-dried. The roots were then ground 

using a mortar and pestle into fine powder in liquid nitrogen. About one gram 

(DW) of fine root powder was transferred to glass tubes and extracted with 10 

ml of methanol (99.9%). The samples were then macerated on an orbital 

shaker at 150 rpm for 3 days (22 °C). The extract was dried using a rotary 

vacuum evaporator (Cyber Lab). About 1mg of dried methanolic adventitious 

root extract powder was dissolved in 1 ml of HPLC grade methanol (99.9%) 

and filtered using a 0.45μm polyvinylidene fluoride syringe filter. 

Quantification of total phenolic, flavonoid and quercetin content 

About 40 μl of filter sterilized root extracts (1mg ml-1) were taken to 

assess the total phenolic and flavonoid content. Total phenolic compounds 

were determined according to the method of Singleton et al. 1999 using Folin-

Ciocalteu reagent. The gallic acid at 1mg ml-1 was used as standard. Total 

flavonoid content was determined by the method described by Crozier et al. 

1997 using quercetin (1mg ml-1) as standard. Quantification of quercetin was 

performed using Waters 2998 liquid chromatography (Waters, Milford, MA) 

equipped with the photodiode array detector (PDA). The data were processed 
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with Empower 2 software. Twenty microliters of filter sterilized root extracts 

(1mg ml-1) and standard (1mg ml-1 quercetin) were injected into the 

Symmetry® C18 column (4.6 mm x 250 mm, 5 μm) and eluted isocratically 

with HPLC-grade methanol: water (with 0.2% orthophosphoric acid) in a ratio 

of 70:30 v/v at a flow rate of 1.0 ml min-1. The quercetin was detected with a 

PDA detector at a wavelength of 375 nm. The amount of quercetin present in 

each root extract was calculated by comparing the standard area with the 

sample area. The standard and sample solution was injected in triplicate. The 

quantification was calculated by the following formula 

Quercetin (mg/g) = Peak area of the sample/ Peak area of the standard × 

1000 

1,1-Diphenyl-2-picrylhydrazyl (DPPH) radical scavenging 

The ability of the extracts to scavenge the DPPH radical was assessed 

spectrophotometrically (Gyamfi et al. 1999). About 20 μl, 40 μl, 60 μl, 80 μl, 

and 100 μl of filter sterilized root extracts (1mg ml−1) were mixed with 450 

μl of Tris-HCl buffer (50 mmol/l; pH 7.4) and 1.0 ml of DPPH (0.1 mmol/l in 

methanol). The resultant absorbance was recorded at 517 nm after 30 min of 

incubation at 37 °C. The percentage of inhibition was calculated as the 

percentage of inhibition = [(A0 – A1)/A0] × 100 where A0 was the absorbance 

of the control (blank without extract) and A1 was the absorbance 

Ferric reducing antioxidant power (FRAP) and assay 

The FRAP, a method for measuring total reducing power of electron-

donating substances, was assessed according to (Benzie and Strain 1996). 

About 20 μl, 40 μl, 60 μl, 80 μl, or 100 μl of filter sterilized root extracts (1mg 

ml-1) were mixed with freshly prepared 6 ml of FRAP reagent (0.1 M acetate 

buffer: 0.02M FeCl3: 0.01M TPTZ = 10:1:1). The absorbance was measured 

at 592 nm (Thermo Evolution 201 UV-Spectrometry) after 30 min incubation 

at 37 ºC. 

Statistical analysis 

Data were statistically analyzed using analysis of variance (ANOVA) 

using SPSS version 11.09 (IBM corporation). Data are presented as means ± 

standard error. The mean separations were carried out using Duncan’s 

multiple range test (DMRT) and significance was determined at 5% level. 

Result 

Effect of explant orientation 

The percentage of adventitious root induction varied between the 

cotyledonary node explant orientations at different concentrations of IBA 
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(Table.1). The culture of cotyledonary explants of both adaxial and abaxial 

side facing the medium led to root initiation after 5 days respectively. Among 

the different orientations of explants placed in the IBA medium, the adaxial 

side facing the medium showed effective adventitious root induction when 

compared to explants placed on the abaxial side. Among the adaxial 

orientation treatments under different IBA (0.5-1.5mg/l) concentrations, IBA 

at 1.0 mg/l showed the best response in all root growth attributes compared to 

any other treatments tested in the present study. The percentage of root 

response using IBA (1mg/l) in MS medium was 98.6% with an average 

production of 7.7 roots per explant with a mean root length of 35.5cm per 

explant and produced an average of 51.2 lateral roots per root with an average 

fresh weight of 3.0g per explant respectively after 30 days of culture. Explants 

cultured in MS medium without any hormones responded poorly with 66.6% 

of root response and produced only an average of 2.6 roots per explant and 

15.1 cm as an average root length per explant with 22.6 as an average number 

of lateral roots per root of explant during the same culture period. 

Effect of lighting condition on induction of adventitious roots from 

cotyledonary nodes 

The response of adventitious root induction varied between the lighting 

condition and the different concentrations of IBA (Fig.1 and Table.1). Among 

the different lighting condition of explants placed in the IBA medium, 16 h 

photoperiod showed effective adventitious root induction when compared to 

explants placed in complete darkness. Among the different concentrations of 

IBA, 1.0 mg/l was most effective for root induction under 16-hour photoperiod 

and IBA with 0.5 mg/l in complete darkness shows second best root induction. 

The culture of cotyledonary node explants placed under both 16-hour 

photoperiod and complete darkness in the medium led to root initiation after 

5 days respectively. The percentage of root response using IBA (1mg/l) in MS 

medium placed under 16-hour photoperiod was 98.6% with the average 

production of 7.7 roots per explant with a mean root length of 35.5cm per 

explant and produced an average of 51.1 lateral roots per root with an average 

fresh weight of 3.1g per explant respectively after 30 days of culture. 

Conversely, explants cultured in MS medium without PGR showed responded 

poorly with 66.6% of root response and produced only an average of 2.6 roots 

per explant and 15.1 cm as the average root length per explant with 22.6 as an 

average number of lateral roots per root of explant and produced an average 

fresh weight of 0.25g per explant during the same culture period under 16h 

photoperiod. The percentage of root response using IBA (0.5mg/l) in MS 

medium under complete darkness was 95.3% with the average production of 
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6.1 roots per explant with a mean root length of 32.2cm per explant and 

produced an average of 47.7 lateral roots per root with an average fresh weight 

of 2.31g per explant respectively after 30 days of culture. On the other hand, 

explants cultured in MS medium without PGR showed responded poorly with 

60.3% of root response and produced only an average of 1.6 roots per explant 

and 12.8 cm as the average root length per explant with 18.3 as an average 

number of lateral roots per root of explant and produced an average weight of 

2.31g per explant during the same culture period under complete darkness. 

Table 1: Effect of explant orientation and lighting condition on induction of 

adventitious root from cotyledonary nodes of soybean cv. CO3 cultured in MS 

medium containing different concentrations of IBA 

PGR 

(mg/l) 

Percentage of 

response (%) 

No. of 

roots/explant 

Mean root 

length (cm) 

No. of lateral 

roots/root 

Root Fresh 

weight/ 

Explant (mg) 

16h photoperiod 

Control* 66.6 ± 0.86k 02.6 ± 0.13j 15.1 ± 0.38j 22.6 ± 0.86k 0.25 ± 0.01i 

IBA*      

0.5 87.6 ± 1.36e 5.2 ± 0.21d 25.1 ± 0.61e 33.6 ± 1.56f 1.22 ± 0.02e 

1.0 98.6 ± 0.96a 7.7 ± 0.33a 35.5 ± 0.83a 51.2 ± 2.34a 3.02 ± 0.03a 

1.5 91.0 ± 1.12c 5.5 ± 0.14d 29.1 ± 0.41c 38.3 ± 1.86d 1.96 ± 0.03d 

Control# 58.3 ± 1.65m 1.2 ± 0.08l 11.5 ± 0.82l 16.0 ± 0.89n 0.14 ± 0.01j 

IBA#      

0.5 85.4 ± 0.86f 4.9 ± 0.13e 23.0 ± 0.88f 30.6 ± 0.79g 1.11 ± 0.02f 

1.0 91.3 ± 0.73c 6.1 ± 0.20c 32.0 ± 1.03b 43.0 ± 1.63c 2.15 ± 0.04c 

1.5 84.3 ± 0.98g 4.5 ± 0.18f 21.3 ± 0.68g 35.6 ± 1.89e 1.11 ± 0.01f 

Complete dark 

Control* 60.3 ± 1.52l 1.6 ± 0.09k 12.8 ± 0.36l 18.3 ± 2.10m 0.14 ± 0.01j 

IBA*      

0.5 95.3 ± 1.21b 6.9 ± 0.31b 32.2 ± 0.89b 47.7 ± 1.89b 2.31 ± 0.02b 

1.0 88.6 ± 1.01d 5.3 ± 0.26d 27.3 ± 0.57d 38.0 ± 1.55d 1.29 ± 0.02e 

1.5 83.0 ± 0.85h 4.0 ± 0.13g 20.3 ± 0.96h 28.6 ± 1.23h 1.03 ± 0.03g 

Control# 53.6 ± 0.81n 1.2 ± 0.13l 10.2 ± 0.46m 13.6 ± 0.80n 0.14 ± 0.01j 

IBA#      

0.5 80.0 ± 0.91i 3.6 ± 0.21h 19.7 ± 0.84h 25.3 ± 0.93i 0.97 ± 0.01g 

1.0 79.6 ± 1.33i 3.6 ± 0.14h 16.3 ± 0.71i 23.6 ± 0.90j 0.91 ± 0.02g 

1.5 74.6 ± 1.14j 03.0 ± 0.19i 14.1 ± 0.69k 20.0 ± 0.91l 0.78 ± 0.01h 
*The cotyledonary nodes were placed adaxial side facing the medium. 
#The cotyledonary nodes were placed abaxial side facing the medium. 

Control: Explants cultured on MS medium without any phytohormones. 
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The data were tabulated after 30 days of culture in the respective medium. 

Each treatment contained three replicates with at least 10 explants per 

replicate. Data represent the mean (±) standard error of three replicates. Values 

with the different letters within columns are significantly different according 

to Duncan’s multiple range test (DMRT) at a 5% level. 

Effect of auxins on induction of adventitious root from cotyledonary 

nodes of soybean cv. CO3 

Effects of different auxins were studied in cotyledonary node explants 

incubated under 16h photoperiod using the optimized protocol (Table.2). The 

percentage of adventitious root induction varied between the different 

concentrations of auxins used. Comparing the different concentrations of 

auxins IAA, NAA, 2,4-D (0.5-1.5mg/l), IBA 1mg/l was most effective for root 

induction and IAA with 0.5mg/l shows the best root induction when compared 

with other concentrations of IAA. The percentage of root response using IAA 

(0.5mg/l) in MS medium under 16h photoperiod was 98.3% with the average 

production of 5.9 roots per explant with a mean root length of 21.1cm per 

explant and produced an average of 38.2 lateral roots per root with an average 

fresh weight of 1.89g per explant respectively after 30 days of culture. NAA 

with 0.5mg/l shows the best root induction when compared with other 

concentrations of NAA. The percentage of root response using NAA (0.5mg/l) 

in MS medium under 16h photoperiod was 98.3% with the average production 

of 5.3 roots per explant with a mean root length of 18.1cm per explant and 

produced an average of 34.6 lateral roots per root with an average fresh weight 

of 1.79g per explant respectively after 30 days of culture. 2,4-D with 1mg/l 

showed the best response when compared with other concentrations of 2,4-D 

placed under a 16h photoperiod. The percentage of root response using 2,4-D 

(1mg/l) in MS medium under 16h photoperiod was 56.3% with the average 

production of 10.6 roots per explant with a mean root length of 3.3cm per 

explant and produced an average of 7.6 lateral roots per root with an average 

fresh weight of 0.86g per explant respectively after 30 days of culture. On the 

other hand, explants cultured in MS medium without PGR responded poorly 

with 66.6% of root response and produced only an average of 2.6 roots per 

explant and 15.1 cm as an average root length per explant with 22.6 as the 

average number of lateral roots per root of explant and produced an average 

fresh weight of 0.25g per explant during the same culture period under 16h 

photoperiod. The culture of cotyledonary explants placed under 16-hour 

photoperiod in the medium led to root initiation after 5 days respectively. The 

percentage of root response using IBA (1mg/l) in MS medium placed under 

16-hour photoperiod was 90.3% with the average production of 17.6 roots per 
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explant with a mean root length of 21.5cm per explant and produced an 

average of 22.5 lateral roots per root with an average fresh weight of 0.51g per 

explant respectively after 30 days of culture. Conversely, explants cultured in 

MS medium without hormones showed responded poorly with 66.6% of root 

response and produced only an average of 2.6 roots per explant and 15.1 cm 

as the average root length per explant with 22.6 as an average number of lateral 

roots per root of explant and produced an average fresh weight of 0.25g per 

explant during the same culture period under 16h photoperiod.  

Table 2: Effect of auxins on induction of adventitious root from cotyledonary nodes 

of soybean cv. CO3 

PGR 

(mg/l) 

Percentage of 

response (%) 

No. of 

roots/explant 

Mean root 

length (cm) 

No. of lateral 

roots/root 

Root Fresh 

weight/ 

Explant (mg) 

Control 66.6 ± 0.86f 02.6 ± 0.13i 15.1 ± 0.38e 22.6 ± 0.86h 0.25 ± 0.01h 

IBA      

1.0 98.6 ± 0.96a 07.7 ± 0.33b 35.5 ± 0.83a 51.2 ± 2.34a 3.02 ± 0.03a 

IAA      

0.5 98.3 ± 0.56a 05.9 ± 0.19d 21.1 ± 0.50b 38.2 ± 0.95b 1.89 ± 0.01b 

1.0 95.6 ± 1.12b 03.6 ± 0.14g 14.3 ± 0.44f 35.9 ± 0.89d 1.11 ± 0.02e 

1.5 91.3 ± 0.75c 03.0 ± 0.13h 11.5 ± 0.53h 24.5 ± 0.86g 0.86 ± 0.01f 

NAA      

0.5 98.3 ± 0.69a 05.3 ± 0.24e 18.1 ± 0.36c 34.6 ± 0.73c 1.79 ± 0.03c 

1.0 89.6 ± 0.99d 04.2 ± 0.11f 16.0 ± 0.48d 31.9 ± 0.87e 1.26 ± 0.02d 

1.5 80.7 ± 1.02e 04.0 ± 0.16f 13.8 ± 0.76g 25.5 ± 0.98f 1.18 ± 0.01e 

2,4-D      

0.5 44.3 ± 0.85i 06.3 ± 0.19d 02.1 ± 0.12j 05.3 ± 0.56j 0.25 ± 0.01h 

1.0 56.3 ± 0.73g 10.6 ± 0.13a 03.3 ± 0.34i 07.6 ± 0.76i 0.86 ± 0.02f 

1.5 48.9 ± 0.49h 07.2 ± 0.11c 02.5 ± 0.45j 03.2 ± 0.59k 0.65 ± 0.01g 
 

The cotyledonary nodes were placed adaxial side facing the medium and 

incubated under a 16-h photoperiod for 30 days. 

Control: Explants cultured on MS medium without any phytohormones 

each treatment contained three replicates with at least 10 explants per 

replicate. Data represent mean (±) standard error of three replicates. Values 

with the different letters within columns are significantly different according 

to Duncan’s multiple range test (DMRT) at a 5% lev 
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Fig 1 
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Fig 2 
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Total phenolic, flavonoid and quercetin content in the extract from 

adventitious roots of soybean cv. CO3 

Total phenolic (33.07 mg g−1) and flavonoid content (48.0 mg g−1) was 

high in adventitious roots of cotyledonary node explant of IBA 1mg/l in 16h 

photoperiod when compared to control roots (phenolic content = 166.6 mg 

g−1; flavonoid content = 677 mg g−1) (Table.3). The results of HPLC analysis 

confirmed that the quercetin content was improved in adventitious roots 

(293.3 mg g−1) of cotyledonary node explant of IBA 1mg/l in 16h photoperiod 

compared to control roots (31.9 mg g−1) in MS medium without PGR. Hence, 

there was a 9.1-fold increase in quercetin content in adventitious root cultures 

of cotyledonary node explant of IBA 1mg/l in 16h photoperiod compared to 

control (Fig.2). 

Table 3: Total phenolic, flavonoid and quercetin content in the extract from 

adventitious roots of soybean cv. CO3 

 
Phenolic content 

(mg/g)* 

Flavonoid content 

(mg/g)# 

Quercetin content 

(mg/g) 

Control 038.2 ± 1.2b 126 ± 2.9b 031.9 ± 1.6b 

IBA (1 mg/l) 166.6 ± 3.1a 677 ± 3.3a 293.9 ± 1.9a 
 

Ten ml of methanol (99.9%) was added to one gram (DW) of fine root 

powder and placed on an orbital shaker at 150 rpm for 3 days (22 °C). The 

extracts were dried, and about 1mg of root extract powder was dissolved in 1 

ml of HPLC-grade methanol (99.9%). About 40 µl of root extracts (1mg ml−1) 

was taken for analysis of phenolic and flavonoid content. About 20 µl of root 

extracts (1mg ml−1) was taken for HPLC analysis. Data represent the mean 

value of three replicates (five root biomass per replicate) with standard errors. 

Values with the different letters within columns are significantly different 

according to Duncan’s multiple range test (DMRT) at a 5% level. 

Control Adventitious roots induced from cotyledonary nodes cultured on 

MS basal medium; *mg Gallic acid equivalent/g DW of extract; # mg quercetin 

equivalent/g DW of extract. 

 

 

 

 

 

 



 

Page | 161 

FRAP reducing ability and DPPH radical scavenging assay 

The antioxidant potential of adventitious roots was carried out using 

FRAP and DPPH assay (Fig. 3). The reducing ability of the root extract of 

adventitious roots of IBA 1mg/l in 16h photoperiod was determined using the 

FRAP assay. The formation of blue-colored TPTZ-Fe2+ complex from 

colorless oxidized TPTZ-Fe3+ by the action of the electron donating 

antioxidants was recorded at absorbance 595 nm. The antioxidant activity of 

adventitious roots of IBA 1mg/l improved as the volume of extracts used for 

assay was increased from 20 to 100 μl. In addition, the antioxidant potential 

of adventitious roots of IBA 1mg/l was significantly higher when compared 

to the control. In the DPPH assay, adventitious root extracts of IBA 1mg/l (20, 

40, 60, 80 and 100 μl) showed higher potency of inhibition when compared to 

control root extracts. Furthermore, the extracts of adventitious roots of IBA 

1mg/l were able to scavenge DPPH radicals in a concentration-dependent 

manner. 
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Fig 3 

Discussion 

In this present study we took one of the valuable secondary metabolites 

(quercetin) which belongs to the flavonoid group to improve its content in 
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soybean via adventitious root culture. In this present study, we selected 

adventitious root as the system and induced adventitious root in cotyledonary 

node explants of soybean with different concentrations of auxin and quantified 

quercetin content. In this present study, we have undergone adventitious root 

induction in cotyledonary node explants of soybean. It is reported that 

cotyledon segments derived from zygote embryos are suitable tissues for 

studying adventitious root formation. Among different hormones used in this 

study, IBA showed effective root induction when compared with other 

hormones (IAA, NAA 2,4-D). IBA was also reported to be superior for 

adventitious root development in O. stamineus (Pick et al. 2009), E. 

angustifolia (Jang et al. 2012), O. prostrata (Martin et al. 2008), P. corylifolia 

(Baskaran and Jayabalan 2009) and W. somnifera (Murthy and Praveen 2013). 

In this study, cotyledonary explants' orientation was also examined in which 

cotyledonary explants placed adaxial side facing the medium is more effective 

than the abaxial side. These findings were coherent with Shri and Davis 1992, 

where the best organogenic responses in Cicer arietinum (L.) were obtained 

from the adaxial side of cotyledon explants. In this study, cotyledonary 

explants of soybean in 1mg/l of IBA-containing medium kept under 16-hour 

photoperiod showed effective adventitious root production when compared 

with complete darkness. Similarly, it is proved that 1 mg/l IBA was the best 

auxin for the induction of adventitious roots from leaf explants of M. citrifolia 

under light conditions (Baque et al. 2010). 

Plant polyphenols are a significant group of compounds that act as 

primary antioxidants of free radical scavenging. These compounds can chelate 

with metal ions that could catalyze the formation of ROS which promotes lipid 

peroxidation (Iqbal et al. 2015). Among polyphenols, flavonoids are of great 

importance because they help the human body to fight against diseases. 

Molecular structures, the position of the hydroxyl group, and other features in 

its chemical structure determine the ability of flavonoids to act as potent 

antioxidants (Iqbal et al. 2015). In flavonol, quercetin is most abundant with 

good antioxidant properties and possesses structural features for free radical 

scavenging activity (Kalita et al. 2013). Therefore, it is significant to 

determine the total phenol, flavonoid, and quercetin content in adventitious 

root extracts. In the present study, total phenol, flavonoid and quercetin 

content were significantly higher in methanolic extracts of adventitious roots 

when compared to control roots. The FRAP and DPPH are the most common 

assays to estimate the antioxidant potential of samples. The ferric ion-reducing 

antioxidant potential of samples was estimated from their ability to reduce 

colorless oxidized TPTZ-Fe 3+ to TPTZ-Fe 2+ (blue-colored complex). The 

DPPH molecule that contains stable-free radicals has been extensively used to 
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estimate the radical scavenging ability of antioxidants. The DPPH scavenging 

ability is attributed to the hydrogen-donating ability of compounds in plant 

extracts (Ebrahimzadeh et al. 2008). In this present study, the results of FRAP 

and DPPH assay confirmed that the antioxidant activity of root extracts from 

adventitious roots produced from cotyledonary node explant of soybean on 

treatment with 1mg/l IBA in 16h photoperiod was significantly higher when 

compared to control root extracts. In addition, in both FRAP and DPPH assay, 

the antioxidant potential of extracts increased as the volume used to assay was 

increased from 20 to 100 μl. Our results indicated that the radical scavenging 

ability of adventitious root extracts (20 to 100 μl) might be mostly related to 

their concentration of phenolics and flavonoids. Rao et al. 2018 reported that 

the ability of the extracts to reduce Fe 3+ could be attributed to the number of 

hydroxyl groups in the phenolic and flavonoid compounds. Chiang et al. 2016 

reported that FRAP and DPPH radical scavenging ability could be attributed 

to the flavonoids present in plant extract of Zingiberaceae family.  
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