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It was the morning of the tenth day of our voyage from Bombay. After covering 2500
miles, we had reached Mombasa port, said to be the eastern gateway to the African
continent. As I looked out, what I saw first was the figure of a ta[, half-naked Kappiri
standing on the terrace of a warehouse of the wharf, looking at our ship in amazement.

He was the first Negro I set eyes on in the land of the Kappiris. To me, he seemed to
represent the entire black race of Africa.

He might have stood similarlywide-eyed when the ship of a few adventurous Norwegian
sailors tried to open the doors to the Dark Continent in the eleventh century. He
might have stood and stared similarly at Vasco da Gama's sail as it neared the shore

in 1497 . The passage of centuries has brought no change in his sense of wonderment.
That is precisely why he has not made progress even now. Let us take a brief look at
his history.

It is being established by research that the human race originated somewhere in
south-east Asia; most probably, in India. The Negro subspecies that sprang from the
Australoid race is believed to have come into being in south Asia and migrated to India,
Malaya, New Guinea, the Pacific Islands, Australia, New Zealand and other countries.

A segment of that Negro population moved westwards to Persia, Mesopotamia, Syria
and Arabia. From Arabia and Persia they went to North Africa. Centuries passed.

The Caucasians of Asia Minor rose out of their primitive existence, made tools,

domesticated animals and started leading a relatively civilized life. Very early on, they

In the Land of the Kappiris
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lr.rvc cledicated themselves and their children to Africa. Their only fear is whcthcl'

rlrr.government of Africa may drive them out sometime in the future' Many alllollg

rlrt.rrr are sanatan Hindus, preserving all the different rituais of puriry, superstitions

.rrrtl primitive customs - "ttrib,rt.d 
to Hinduism - even in the jungles of Africa' E'vcn

*irlrin India, the ignorance and wrong nodons of the north Indians regarding their

\()rlrhcrn counterparts - especially the'Madrasis'- are proverbial' But these north

lrrtlian Hindus, who left their motherland ages ago and whose knowledge of the

lp.ography of India itself is vague and confused, still maintain social distance from

s,,,,it, i.riirns in Africa. Such an attitude of the mind is indeed pitiable. I happened to

,rccr many Gujaratis who sincerely believe that all south Indians are Christians, like

rlr. Goans, ,rri thrt their mother tongue is English. They do not realize how much

rlrc,y harm our national uniry by virtually ostracizing their south Indian brethren and

,,.,,tirg them as if they areunclean. They put their religious belief above national

l,'clings.

'l'lre re are linguistic barriers too that come in the way of interaction among Indians in

Ali'ica. On the one hand, there are south Indians who cannot speak Hindi or Gujarati'

l'hcy have to use English in order to speak to the north Indian families' On the other

lrrrncl, there are Gujarati businessmen, especially their womenfolk, who have absolutely

rro idea of English. Therefore both groups depend on whatever Swahili they have

,rcquired from their Kappiri servants. AJopdng such an undesirable and artificial

nrcans for social i.rt..".tion and communal living within a nation is the major cause

.,1'trouble.

lThe translator, Radhika P. Menon, is currently the Head, Department of English, FMN College,

Kollam. She has translated many significant Malayalam works (articles, poems' short stories'

novels, autobiographies, biographies) into English. Chief among them are, Selected Short

stories: Karoor Neelakanto pitt;i, S. K. pottekkatt's Tales of Athiranippadam (with co-translator)

which won the ICWT Award in 2011, Devaki Nilayangode's Antharianam, K' Madhavan's On

the Banks of the Tejaswini and A Village Comes to Life. Her forthcoming translations are N' E'

Balakrishna Marar's A Life with Books and M. K. Sanoo's Dr Palpu:The Righteous Kormayogi'l

In the Land ot'lha KqPiril 6l



Synergy: Readings in fiction and non-ficilon converges three related genres -
travelogue, autobiography and novel.

The three literary texts anthologised in Synergy give the readers a flavor of multiple
literary traditions and an idea of how they are interrelated, more than how they are
separated. The uniqueness and variety generated by the synergy of these different
genres is the novelty that this book endeavours to achieve.

Key features:

. An introduction to each author

. A glossary of words and phrases to facilitate easy understanding of the texts

. Exercises to aid comprehension

. Post-reading tasks to build upon the teaching in each chapter

Dr Josh Sreedharan is Professor of English and Head, School of English and Foreign
Languages, Kannur University, Kerala. An eminent academician and researcher, he
has authored numerous books and articles on language and literature.

rsBN 978-93-85386-17-6
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PREFACE 

 

India is one of the mega biodiversity countries of the world and 
nurtures enormous plant diversity. However, this treasure is under serious 

threat mainly due to human interferences in the environment like population 
growth and resource consumption, climate change and global warming, 

habitat conversion and urbanization, invasive alien species, over-exploitation 
of natural resources and environmental degradation.  The rapid decline in 
plant diversity and the growing awareness of the importance of preserving 

the diversity have given an unprecedented impetus for conservation. A 
variety of approaches and techniques both in situ and ex situ, have been 

proposed and implemented for conservation of plant resources. Still, the 
present conservation strategies does not appear to coincide with the existing 
pace in destruction of species. Conservation approaches on rare, endangered 

and exotic species have to be planned in consideration of the reproductive 
specialties of them. Association of other plants, animals, microorganisms 

etc. with the reproductive cycle of the plants undergoing restoration need to 
be identified for providing special care if needed. Problems often arise in 
acclimatization efforts done for  ex-situ conservation due to the drastic 

change in environment. It may disrupt the close association of the plants 
and their dependent animals resulting in decoupling of reproductive cycles. 

Hence, study of reproductive features need to be considered as an integral 
part of all conservation projects. Since we find so many endemic plants in 
tropical vegetation, there is an urgent need for integration or coordination 

between plant systematics and reproductive biology. Taking this into 
consideration, research forefront in plant diversity has come up with new 
ideas to explore the reproductive specialties on conservation point of view. In 

this context, this seminar is an attempt to arrange a platform to discuss  
and disseminate the latest ideas and concepts on various aspects of Plant 

Reproductive Biology and Plant Systematics. 
 

Chief Editor 
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Fatima Mata National College was established in1951 by His 
Excellency Rt. Rev. Dr. Jerome Fernandez, the first native Bishop of Quilon. 
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leadership of His Excellency Rt. Rev. Dr. Stanley Roman, Bishop of Kollam. It 
is an autonomous institution imparting instruction in Sciences, Humanities 
and Commerce. Fatima College pursues the task of preparing young men 

and women for life, by providing value based education, and by inculcating 
in them a scientific temper and a firm commitment to spiritual and moral 

values, with a view to improving their lives, their homes and the world 
around them. 
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Ethnopharmacological Investigations at Jawaharlal Nehru Tropical 
Botanic Garden and Research Institute 

 
Latha P.G. 

 
Jawaharlal Nehru Tropical Botanic Garden and Research Institute 

 Palode, Thiruvananthapuram- 695562 
 

ABSTRACT 
 

Jawaharlal Nehru Tropical Botanic Garden and Research Institute 
(JNTBGRI) was found in 1979 by Prof. A. Abraham with the objective of 

conservation and sustainable utilization of the plant genetic resources of 
India particularly of Kerala State for the wellbeing of the people. The 
Ethnomedicine and Ethnopharmacology Division of JNTBGRI was started in 

1992, with a view to scientifically validate the important ethnomedicinal 
claims of the tribal and traditional healers of Kerala, by modern 

ethnopharmacological methods.  Our major research activities include 
ethnomedico-botanical survey, inventorization and systematic 
documentation of Traditional Knowledge related to plants used for food and 

medicine, preparation of database on Ethnomedicine/Traditional Knowledge 
associated with plants used for food and medicine. Since then, a continuing 
programme of ethnopharmacological screening of important Indian medicinal 

plants has been going on at the Division. Over the last 20 years we have 
scientifically validated several Indian medicinal plants for their anticancer, 

hepatoprotective, antiulcer, anti-inflammatory, analgesic, wound healing, 
immunomodulatory, anti-diabetic, antiallergic, aphrodisiac, anti diarrhoeal, 
antistress and antimutagenic activities. The salient findings of our studies 

will be presented during the lecture. 
 

 

 
DNA barcoding for species discrimination in plants 

 
Deepu Mathew 

 

Centre for Plant Biotechnology and Molecular Biology, Kerala Agricultural 
University, Vellanikkara, Thrissur - 680 656, E-mail: deepu.mathew@kau.in 

 
ABSTRACT 

 

DNA barcoding is a taxonomic strategy designed to provide rapid and 
accurate species identification using short, standardized genomic regions as 
species tags. In addition to assigning specimens to known species, DNA 

barcoding will accelerate the pace of species discovery by allowing 
taxonomists to rapidly sort specimens and by highlighting divergent taxa 
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that may represent new species. The DNA barcodes for 7 Indian species of 
Momordica (M. charantia L. cv. charantia, M. charantia cv. muricata (wild) 

Chakrav, M. dioica Roxb., M. sahyadrica Joseph and Antony, M. balsamina, 
M. cochinchinesis Spreng. (Gac.), M. subangulata Blume ssp.renigera (G. 

Don) de wild and M. cymbalaria.) were developed at KAU, using the 
chloroplast matK gene sequences. The universal primers were employed to 

amplify the matK gene from 25 Momordica and 2 Luffa accessions and based 
on the multiple sequence alignment of the sequences, the primers for DNA 

barcoding in this genus were proposed. Based on the matK sequences, the 
barcodes were generated at BOLD systems, barcode gaps for species 

discrimination were identified and phylogenetic relations were worked out. 
M. charantia, M. subangulata ssp. renigera, M. cochinchinensis and Luffa 
have yielded definite matK barcode gaps and other species requires 

supplementation with additional loci. M. charantia cv. muricata is proposed 
to be the progenitor for the different Momordica species in India. 

 
 

 
Recent trends in crop improvement 

 

Wilson D. 
 

Department of Plant Breeding and Genetics, College of Agriculture, 

Vellayani, Thiruvananthapuram-695522, Kerala Agricultural University 
 

ABSTRACT 
 

 The fundamental discoveries of Darwin and Mendel established the 

scientific basis for plant breeding and genetics at the turn of the 20th 
century. Similarly, the recent integration of advances in biotechnology, 

genomic research, and molecular marker applications with conventional 
plant breeding practices has created the foundation for molecular plant 
breeding, an interdisciplinary science that is revolutionizing 21st century 

crop improvement. 
 Plant breeding describes methods for the creation, selection, and 
fixation of superior plant phenotypes in the development of improved 

cultivars suited to needs of farmers and consumers. Primary goals of plant 
breeding with agricultural and horticultural crops have typically aimed at 

improved yields, nutritional qualities, and other traits of commercial value.  
 Plant breeding has a long history of integrating the latest innovations 
in biology and genetics to enhance crop improvement. Despite the immediate 

recognition among some plant breeders of the importance of Mendelian 
genetics, full integration was delayed for nearly 20 years until quantitative 

genetics reconciled Mendelian principles with the continuous variation 
observed for most traits considered important by most plant breeders. 
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Subsequent advances in our understanding of plant biology, the analysis 
and induction of genetic variation, cytogenetics, quantitative genetics, 

molecular biology, biotechnology, and, most recently, genomics have been 
successively applied to further increase the scientific base and its application 

to the plant breeding process. 
 The plant biotechnology era began in the early 1980s with the 
landmark reports of producing transgenic plants using Agrobacterium . 

Molecular marker systems for crop plants were developed soon thereafter to 
create high-resolution genetic maps and exploit genetic linkage between 

markers and important crop traits. By 1996, the commercialization of 
transgenic crops demonstrated the successful integration of biotechnology 
into plant breeding and crop improvement programs. Introgression of one or 

a few genes into a current elite cultivar via backcrossing is a common plant 
breeding practice. Methods for marker-assisted backcrossing were developed 
rapidly for the introgression of transgenic traits. During the past 25 years, 

the continued development and application of plant biotechnology, molecular 
markers, and genomics has established new tools for the creation, analysis, 

and manipulation of genetic variation and the development of improved 
cultivars.  
 

 
 

 
Anatomy as a supplementary tool in the systematics of the genus 

SesamumL. (Pedaliaceae)  

  
Akhila H and S Suhara Beevy 

 

Department of Botany, University of Kerala, Kariavattom, 
Thiruvananthapuram-695581 

s.beevy@rediffmail.com 
 

ABSTRACT 

 
  Anatomical characterization of 37 accessions in six species of 
Sesamum was carried out to assess the interrelationships in the genus. The 

study examined the stem, leaf and petiole anatomy and considered 11 
quantitative and 17 qualitative traits for one-way ANOVA, Kruskal-Wallis 

test, cluster analysis and PCA. It was found that the shape of the stem, leaf 
and petiole were species specific. The shape of the stem ranged from  

quadrangular with ridges and furrows in S. indicum, S. radiatum, S. 
malabaricum and S. alatum to square shaped  (S. laciniatum) with slightly 
quadrangular nature in S. prostratum. The c.s of the leaf was C-shaped in 

the mid rib region with glands and hairs seen more on the adaxial surface 
except in S. alatum. The leaf petiole showed horse-shoe shaped structure 
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with deeply furrowed upper region with varied number of vascular bundles 
ie., from 4 (S. alatum) to 10 (S. malabaricum and S. radiatum). Analysis of 

quantitative data revealed an increase in the size of tissues in S. radiatum, 
while S. alatum  showed the  least value. ANOVA revealed significant 

variations at the inter-  as well as intra-specific  levels.  Kruskall-Wallis test 
displayed significant variations in the characters, such as shape of stem in 

c.s, surface of the stem, hairs in adaxial and abaxial surface, petiolar 
surface, nature of bundle sheath in petiole and petiolar trichomes. PCA and 
cluster analysis suggested the same. A taxonomic key prepared in the study 

emphasized the significance of anatomical data in the systematics of the 
genus Sesamum.  
 
Keywords: S.indicum, S.radiatum, S.malabaricum, S.laciniatum, S.prostratum, 
S.alatum, anatomy, Kruskal-Wallis test, ANOVA, PCA. 

 
 

 
 

Reproductive biology and seed germination studies in Gynochthodes 

umbellate (L.) Razafim. & B. Bremer (Rubiaceae) 

 

Anjusha S., Gangaprasad A.* and Radhamany P. M.  

 
Plant Tissue Culture and Molecular Biology Lab, Department of Botany, 

University of Kerala, Kariyavattom, Thiruvananthapuram, Kerala, India-695 
581  

Email: *gp@keralauniversity.ac.in 
 

ABSTRACT 

Reproductive biology studies of plants are important and crucial for 
establishing the appropriate measures for their conservation and for 
predicting their survival capacity. G. umbellata is a medicinally important 

woody climber belongs to the family Rubiaceae. The distribution of this plant 
is limited and restricted to some areas like sacred grooves and have some 

reproductive problems. Present study carried out to analyse the floral 
morphology, pollen viability and seed germination studies in detail. From the 
present study it reveals that G. umbellata have pistillate and staminate 

plants separately. Flowers of staminate plant have 4-5 stamens and a style 
and stigma is completely absent but the pollen produced in this plant shows 

a high percentage of viability. Whereas flowers of pistillate plant have a style 
with two stigmatic lobe and 4-5 stamens but here the viability of pollen 
grains are very low. The seed viability and seed germination percentage is 



11 

 

very low so alternative propagation methods were standardized for the 
propagation and conservation of this important medicinal plant. 

 
 

 
Stylar lobe micromorphology in Thottea duchartrei Sivar., Babu & Indu, 

and Thottea idukkiana Pandura. & Nair- two medicinal undershrubs 

from Western Ghats. 
 

Athira M. and Shaiju P.N. 

 
Post Graduate and Research Department of Botany, Fatima Mata National 

College, Kollam-1 
shaiju@fatimacollege.net 

 

ABSTRACT 
 

 Thottea is an Indo-Malayan genus represented in the Western Ghats 
by eight species. Two among them – T. duchartrei and T. idukkiana are 
sharing most of the common vegetative and floral characters except some 

significant differences in the gynostemium. The present study envisages the 
detailed micromorphology of the stylar lobes in these two species in order to 

characterize the stigmatic tissue in this component of the highly complex 
gynostemium. The light, stereo and scanning electron microscopic studies on 
the morphology and anatomy of the stylar lobes in these two species clearly 

differentiate the specific stigmatic portion with characteristic properties. But 
the present study do not offer any evidences to separate these two species 

based on their stylar micromorphology. 
 
 

 
Wild ornamental plants of Agasthyamalai Biosphere Reserve endemic to 

the Western Ghats of the Peninsular India 

 
Jgadeesan R1, Gangaprasad A.*1, Sam P. Mathew2 and Santhoshkumar E.S2 

 
1. Department of Botany, University of Kerala, Kariyavattom, 

Thiruvananthapuram, Kerala 695581 
   2. Jawaharlal Nehru Tropical Botanic Garden and Research Institute 

Palode, Karimankode P.O., Thiruvananthapuram, Kerala 695562. 
*Email: agangaprasad@yahoo.com 

                                                                      
ABSTRACT 

  
The tropical rainforests occurring on the slopes of the Western Ghats 

are one of the remarkable strongholds of plant genetic resource in the 
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country. According to an official estimation, this biogeographical region is 
the abode of around 5000 species of Angiosperms which include 

approximately 1500 endemics also. Wild ornamental species of the Western 
Ghats are one of the lesser-known groups of plants having incredible 

potential in the field of floriculture and commercial landscaping approaches 
during future decades. The indigenous ornamental plant wealth of the 
Western Ghats proclaims with quite a lot of lesser-known wild proto types of 

several domesticated, semi-domesticated and popular horticultural species 
of the modern ornamental botanical entities. It is obvious that all present 
day ornamental species have come from the wild germplasm during the 

medieval period of human civilization. The wild proto types of these 
ornamental species have much relevance to the field of floriculture for the 

varietal improvement as well as genetic modifications of significant 
ornamental plants. The glimpses on history of wild ornamental plants in the 
Indian Subcontinent has key role with European invasion in India. European 

botanists and amateur horticulturists of those days have extensively and 
intensively explored the Northwest Himalayan forests for popular wild 

ornamentals like Rose, Primula, Rhododendron, Orchids and other beautiful 
unknown Indian wild herbs, shrubs and trees for domestication in their 
home gardens and also to introduce at several European gardens. Burkill 

(1870-1965), recorded that the famous ‘Assam Tea Delegation’ of the British 
regime consisting of Wallich, Griffith and Mc Cleand brought to knowledge 
on several interesting wild ornamental plants from Northeast India, apart 

from establishing the wild tea pants. As regards to the Southern Western 
Ghats, there are no detailed studies on endemic wild ornamentals except a 

preliminary investigation by JNTBGRI in 1993. The present paper describes 
outstanding wild endemic ornamental species for domestication in home 
gardens and landscape practices from the Agasthyamalai Biosphere Reserve. 

Agasthyamalai Biosphere Reserve, one of the Indian ‘hot spots’ of 
biodiversity, located between 8° 8' to 9° 10' North Latitudes and 76° 52' to 
77° 34' East Longitudes which cover an area of 3,500.36 km2 in Kerala and 

Tamilnadu States. The methodology of the study includes herbarium 
collection, plant identification and passport data documentation with 

relevant photographs of as primary phase of the studies in the Kerala region 
of Agasthyamalai Biosphere Reserve.       
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Calotropis (L) R. Br. (Apocynaceae) diversity 

 
Abdul Kader S. and Chellakumar M.  

 
Department of Plant Biology & Plant Biotechnology 

Presidency College (Autonomous) Chennai, Tamil Nadu  – 600 005.  
E-mail: sakfri@rediffmail.com 

 

ABSTRACT 

 

Since ambiguity exist between C. gigantea and C. procera in the name 
of Vellerukku among Siddha practitioners in Tamil Nadu, we have 

undertaken taxonomical and anatomical studies during 2012-2014 not only 
to document the distribution of different Calotropis L. species (Apocynaceae) 

in South India particularly in Kerala and Tamil Nadu but also to confirm 
their correct identity. Measurements on morphological characters (both 
vegetative and reproductive characters) were taken. For anatomical studies 

and herbarium preparation, specimens were collected and photographs 
taken. Data were also gathered from the literature. The present study 

document 3 species of Calotropis in India viz., C. acia Buch.-Ham., C. 
gigantea (L.) Dryand. and C. procera (Aiton) Dryand. Of these, only C. 
gigantea (L.) Dryand. is found in Kerala and Tamil Nadu. C. acia Buch.-Ham. 
is found only in Sikkim Himalayas. In Karnataka, Andhra Pradesh and 
Telangana both C. gigantea (L.) Dryand. and C. procera (Aiton) Dryand. are 

found. The confusion arose due to the inclusion of C. procera (Aiton) Dryand 
in the ‘Flora of the Presidency of Madras’ by J. S. Gamble and C. E. C. 

Fischer (1915–1938). It should be noted that while publishing this flora the 
then Madras Presidency comprises the present 5 southern States namely, 

Tamil Nadu, Kerala, Karnataka, Andhra Pradesh, and Telangana. Again, the 
Siddha system of medicine is originated and widely practiced in Tamil Nadu. 
It is practiced in some parts of Kerala too. Since C. procera (Aiton) Dryand is 

not found in Tamil Nadu and the Siddha system of medicine is purely of 
Tamil origin, we therefore conclude that the local name Vellerukku 

mentioned in Siddha Materia Medica is the white variety of C. gigantea. The 
present study reveals that all the 3 species are distinct taxonomically. An 

intended Key is prepared for easy identification. 
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Diversity of floral morphological characters with special emphasis 

on stigma features in the family Bromeliaceae 
 

Kalarani V.S and Radhamany P.M. 
 

Department of Botany, University of Kerala 
Kariavattom,Thiruvananthapuram, Kerala-695581 

 

ABSTRACT 

 
The taxonomy of Bromeliaceae is currently in flux and certain 

aspects of classification are being refined. The understanding of floral 
morphology and pollination biology is one of the prerequisites to lead to a 
correct classification of the genus and species. Until recently, characteristics 

of the gynoecium and androecium have been little utilized in systematic 
studies Bromeliaceae. The present study aimed to analyse the role of 

morphological characters with special emphasis on stigma features on the 
classification of the family Bromeliaceae. For these sixteen taxa (eight 
genera) under three tribes (Pitcairnioideae, Bromelioideae and 

Tillandsioideae) were investigated for the present study. The plants used in 
the present investigation were obtained from the Botanic Garden, 
Department of Botany, University of Kerala, Kariyavattom, Jawaharlal Nehru 

Tropical Botanic Garden and Research Institute, Palode and different parts 
of Thiruvananthapuram. Polypetalous condition and polysepalous condition 

present in all the members of the sub family Bromelioideae and 
Tillandsioideae except Guzmania lingulata. Guzmania has gamopetalous and 
gamosepalous condition. Dyckia bravifolia (Pitcairnioideae) has 

gamopetalous and gamosepalous condition.All the species observed have six 
stamens arranged in two series; three towards petal and three towards sepal. 

Guzmania lingulata has epipetalous stamens. All the species have dorsifixed 
stamens. Stigma characters also show great variation. Aechmea fulgens, 
Aechmea species 1, genus Billbergia ,Ananas  and Neoregelia   have  spirally 
arranged conduplicate stigma . But Aechmea bracteata has free stigma lobes. 

Also Cryptanthus, Tillandsia and Guzmania genus have free stigma lobes. 
Genus Aechmea, Cryptanthus, Ananas, Neoregelia, Dyckia etc.lack hairs on 

their surface of stigma. But hairs are present in the genus 
Billbergia,Tillandsia, and Guzmania. The present study concludes that there 
is a correlation of stigma morphology with pervious classification the family 

Bromeliaceae into three sub families. More detailed analysis of stigma 
characters will contribute to resolving the problems in the phylogeny and 

classification of the family Bromeliaceae. 
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Floral morphogenesis in Coccinia grandis (L.) Voigt (Cucurbitaceae)  

 
Raseena N.R. and Suhara Beevy S. 

 
Department of Botany, University of Kerala, Kariavattom-695581 

raseenanrnn@gmail.com 
 

ABSTRACT 
 

Floral morphogenesis is a complex process which depends on many 
environmental and developmental signals and the striking diversity of 

vegetative and floral morphologies in angiosperms raises the question of how 
development of these traits happened. The candidate species, C. grandis, is a 
eudicot belonging to the family Cucurbitaceae with a strong dioecy and 

heteromorphism of sex determination. Present investigation was focused on 
the floral morphogenesis of male and female flowers using both macroscopic 

and microscopic methods. The study noticed a concentric pattern of 
flowering in the species. Scanning electron microscopic observations 
revealed that the developmental events are almost identical in both the sexes 

at the early stages and the differences were observed in the later stages of 
development. The study suggests that reproductive characters of the species 

may be regulated by genetic factors and these genetic and developmental 
mechanisms govern transitions to functional dioecy in the species.  

 

 
 

Biochemical evaluation and estimation of anacardic acid in different 
extracts of Anacardium occidentale L. 

 

Sija.S.L1*, Potty.V.P2 and Santhoshlal.P.S1 
 

1PG and Research Department of Botany & Biotechnology,  
Sree Narayana College, Kollam-691 001, Kerala, India 

2 The CEPCI Laboratory & Technical Division, kollam-691 001, Kerala, India 
*E-mail: sijasl007@gmail.com 

 
ABSTRACT 

 
 Cashew (Anacardium occidentale L.) is one of the economically and 

medicinally important tropical horticultural crop belongs to the family 
Anacardiaceae. It is much known for its commercially valuable kernals and 
also bioactive compounds like polyphenols. In recent times there is more 

attention towards them; due to the presence of bioactive compounds 
especially anacardic acid and they have a dynamic role in prevention of 

various human diseases. The  present  study  was  carried  out  to  evaluate  
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the  presence  of  anacardic  acid,  total phenolic compound, antioxidant 
activity and antibacterial activity in  methanolic extract of in vitro developed 

callus and various plant parts such as young leaves, flower, shoot and 
cotyledon in order to discover and to improve the knowledge of traditional 

medicine. Methanol extract of flower showed the maximum phenolic content 
(260.8  ±  5.543  mg/g)  whereas  the  methanol  extract  of  cotyledon  (16.2  
±  3.284 mg/g) showed the lowest total phenolic content. Total phenolic 

contents were measured by the Folin-Ciocalteau method using gallic acid as 
standard compound. The action of 1,1-diphenyl-2-picrylhydrazyl (DPPH) on 

radical scavenging effect of the extracts was determined  
spectrophotometrically  using  ascorbic  acid  as  standard compound. All  
extracts  exhibited  a  DPPH  radical  scavenging  activity  and  among  the  

extracts,  A.occidentale flower  demonstrated  greater  antioxidant  potential  
with  a  low  IC50  (206.312  ±  0.38µg/ml)  in  comparison  with those  of  the  

other  extracts.  Total  phenolic  contents  showed  positive  correlations  
with   the  DPPH  radical scavenging activity (r = 0.979;  p<0.01) and 
negative correlations with IC50  (r =  -0.984;  p<0.01). The antibacterial 

capabilities  of  various  extracts  were  also  examined against  two  common  
human  pathogens  of  clinical importance,  Escherichia  coli  and  

Staphylococcus  aureus.  Presence of anacardic acid in various extracts was 
also estimated by using HPTLC method.  
 

Keywords:  Anacardiumoccidentale, 2, 4-D, BAP, Callus, Total phenolic 
contents, Folin-Ciocalteu reagent, Antioxidant activity, Antibacterial activity, 

DPPH, HPTLC. 
 

 

 
Diversity of Staminodes in the Genus Cassia Linn. 

 
Anitha B. and Shaiju P.N. 

 

Post Graduate and Research Department of Botany, Fatima Mata National 
College, Kollam-1 

shaiju@fatimacollege.net 
 

ABSTRACT 

The androecial diversity with particular reference to the morphology 
and distribution pattern of staminodes was analyzed in eight South Indian 
species of the genus Cassia. The morphological characters of staminodes are 

studied at different levels such as the arrangement of stamens, shape, size 
and attachment of stamens within the filaments, etc.The study points out 

the great staminodal diversity in Cassia which has been explained as the 
diversity number, position, arrangements and nature. Most of the data 
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available in the present study is found taxonomically significant to 
characterize different species of Cassia. The extreme diversity in the nature, 

arrangement, number, position and developmental mechanism noticed in 
the present study can be utilized as a foundation for more extensive 

phylogenetic analysis within the genus. 

 
 

 
Diversity, Distribution and status of the genus Sida L (Malvaceae) in 
South India  

 
Navas M., Mathew Dan and Latha P.G. 

 
Jawaharlal Nehru Tropical Botanic Garden and Research Institute,  

Palode P O, Thiruvananthapuram (District), Kerala, India 

e-mail: navastbg@yahoo.com 
 

ABSTRACT 
 

The genus Sida L. of Malvaceae is represented by about 200 species, 

widely distributed in the tropical and subtropical regions. In India, there are 
20 species of Sida, of which 19 are present in South India. S. beddomei, S. 
cuneifolia, S. fryxellii and S. ravii are endemic to south India. 
Thiruvanananthapuram district showed maximum diversity in the genus 
Sida, representing 14 species. Most of the Sida species are very similar in 

morphological as well as floral characters, creating confusion even to 
taxonomists. Some of the species of Sida are medicinally important and due 

to the close morphological similarity between the species and in order to 
fulfill the great demand as a drug, several Sida species are being harvested 

in bulk. Thorough explorations were conducted to different regions, located 
the species and subjected to morphological characterisation. Diversity in 
habit, habitat, distribution and phenology are discussed.    

 
Key Words: endemic, morphology, South India, Sida 
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