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PREFACE

Trends in Advanced Biology', an edited volume, contains innovative research articles at the
mtersection of life sciences where integrative and emerging fields of investigations go hand in
hand. The book edited by the team iCEIR, isa collection of ahout 50 research articles presented
in a 3-day infernational webinar conducted by the Inter University Centre for Evolutionary anc
Integrative Biokogy to focus on the themes stress physiology, disease biology, environmental
biology and biodiversity comservation, The articles envisage the role of advanced techniques
such as genomics and prateomics in disease biology, role of abiotic and hiotic tactors that act
upon organisms including plants and animals, and preservation of the diversity of specics as
well as sustainable unilization of species and ecosystem, Biodiversity, global climate change
and food insecurity are the three major challenges before the humanity, with climate change
appeanng o escalate faster than the others, Therefore, the sustainable development path for
future should essentially balance the economic development and natural resource conservation
by suitable green technologies and innovations. The centre explores biological sciences in an
innovative way using trans disciplinary approaches o pursue teaching and research in the
varioas areas of modem biclogy, We provide research and teaching programs ranging from
evolutionary structure and functions of various life forms to advanced studies on molecular
technologies. In this Book, Trends in Advanced Biotogy™ an attempt has been made to exiract
all the afore mentioned key information and ideas from different sources and discuss the
current state of knowledge in biology. We have largely derived the core content of this ook
from the ideas and research outputs from various reputed scientists who have contributod
immensely on various aspects of Advanced Bicology, All this information and experiize af
resgarchers with suitable illusteations are compiled in this book, Undoubtedly this book covers
a huge range of advanced techniques such as genomics and proteomics in life sciences, how
plants and animials responds o siress by using adapiations that help them evade, tolerate, ar
recover from stress, biodiversity documentation, conservation rmeasures, and sirategies which
arg useful te sustainability of envirenment, The editers are grateful 1o the authors for preparing
excellent contributions and strongly supporting our efforts to put up comprehensive
information in this book, We also place on record our sincere gratitude to the University of
Kerala for the financial support 1o accomplish this, ~ "“I E'}'*j
., LLL,!’( 4

‘Director,
iICEIB



Contents
Title Page No.

Endospore forming Bacillus spp. as growth promoter
in black pepper cuttings
A.B. Anju, K. N. Anith, N. Chitra, S. Anu Rajan and V. I. Soumya...........cccceereeecrreeennns 1

Antioxidant activity of three marine microalgae Nostoc sp.,
Chaetoceros muelleri and Nannochloropsis oculata
M. Sakthipriya, P. Priyadharshini , S. Jeyanthi, P. Santhanam and M. Divya..................... 7

Analysis of the lignin removal efficiency of hydrogen peroxide as a pre-treating
agent on the wheat straw
M.lyyadurai, P. Merlin sobia, K. Paritosh, V. Vivekanand, M. Krishnaveni, S.

VRIKALESIL .ottt ettt ettt e 12
Biodegradation of polycyclic aromatic hydrocarbon by bacteria from marine
ecosystem

S. Vineetha, Darsan B. Menon, V. S. Mini, M. C. Subhash Peter,

S. Suhara Beevy and T. R ANIIKUMAT .........veiiiiiiiiieiecieeee e e 21

Golden Oak Mushroom (Shiitake) —A new member in mushroom flora of Kerala
C. V. Deepa Rani, Lulu Das, N.P. LiShma..........cccoecvvrrivereeriienieieceeseeseesee e 36

Virtual screening of plant derived compounds against angiotensin converting
enzyme related carboxypeptidase (ACE2) of SARS-COV-2 using molecular
docking

R. Rathika, S. Venkatesh, M. KriShNaveni............cc.ooooiiiiiiiiiiiic e 40

Documentation and macronutrients analysis of homestead-based fodder
crops in Alappuzha District, Kerala
S.R. Dhanya and V. RaJaNi.........ccoecuiiiiiiiiiiiiieiieiicieeeeie ettt ae b s s e 50

Impact of drought stress on morpho-physiological traits and membrane
damage in the cultivars of sesame (Sesamum indicum L.)
M. L. Anchu, S. Jeyaraj and S. Suhara Beevy.........coocvveeieiiiiieeeniieee e e 55

In vitro and in silico cytotoxicity evaluation of leaf extracts
from Naregamia alata Wight &Arn.

K. B Soubhagya, Sruthy Elsa Madhu and BenojMathew..........cccceueveeeieiiinniininieieeeneennn, 67
Phytoplankton diversity of Vairamkonamchira, a freshwater body

of Anchal Panchayat.

F. Jensy Roshan and Aparna T. Nail........ccccuveeeeeeeeeeiieiiiiireeeeeeeeeeeeiirereeeeeee e e e e eaesnnnneas 79

Short- and long-term effect of light exposure on photosynthetic
and antioxidant machinery of Vigna unguiculata L.
Riya Johnson and Jos T PUtHUT..........oiiiiiiiiiee it e e e e e 84



Etiology of fungi causing leaf rot disease of coconut in Kerala
Susha S. Thara; Deepthi S. Nair; Divya S. and Aashitha Joy.........cccccvvvvveeieeiiniicninnen, 95

An induction of antioxidant defense and protease inhibitor

activity in Solanum lycopersicum Linn. Pretreated with laminarin against
Alternaria solani infection

S. P Sowmiyarithika. and N RadhaKrishnan............ccccceeeeevvveeeeiiiieeeeeiiee e 106

Bioaccumulation of E. coli in Villorita cyprinoides of
Ashtamudi Estuary, Ramsar Site -1204 in Kerala, South west coast of India
Letty Titus and B.T. Sulekha.........cccouviiiiiiiiiiiieeiiiee et 120

Studies on the endemic and threatened flowering plants of
Vagamon hills, Western Ghats, India
Anoop P. Balan and A. J. RODI.......uiciiieeiiieeciiee ettt e steeeetae e eveeeevaeeeaaee e 128

Validation of anti-diabetic activity in Plectranthus vettiveroides and
identification of lead molecules through in silico method
R. P. Remya, S.Sreekumar and C. K.BijU.......ccceciuiiiiiiiiiiiie e 136

Role of Bioinformatics in target identification and differentiation
of papillary thyroid carcinoma: A study based on GEO dataset
Febby Payva and K. S. Santhy.........cccceeiuiiiiiiiieiiieeiie ettt 148

Evaluation of heavy metal pollution in water, sediment and Meretrix casta, an
edible bivalve species of Asramam in Ashtamudi wetland, Kerala, India
N. Parvathy, B.T. Sulekha and S. Sheeba.............coviiiiiiiiiiiiiiiiiieeee s 157

Status and distribution of medicinal plants in the Malamel rock exposure of
Edamulakkal Panchayat, Kollam District
Anila George, Morvin Mathew Kizhakekara, Nilja Arjun...........ccccoeevvieeeeeineeeeeeinnnennn. 165

Diversity of exopolysaccharide producing bacteria from soil based
insect nesting structures
N. Sruthi Suresh, N. Chitra, S. Anu Rajan, V. I. Soumya and K. N.Anith...................... 175

Pro-adipogenic PU.1 AS long noncoding RNA expression changes during
adipogenesis

B.Surumi. R. Rajalakshmi, G. M. Nair, A. Jayakumaran nairA. Gangaprasad,

C. Prabhakumari.......ccccoivieeiiiiiieiiine et 183

Study on butterfly diversity in a sacred groovelocated in Alapad village.
C. J. Vishnupriya and Praseeja cheruparambath..............ccccueeeieiiiiieieiiiiiee e 194

Establishment of axenic culture of Hyophila involuta (Hook.) A. Jacger
Megha Santhosh, Meenu Mathew, Abraham Mathew.............cccueeeeeeciieeeeeciieeeeennen. 201

Comparative pharmacological study of Piper nigrum L., Piper longum L. and
Piper betle L.
Sruthy Elsa Madhu, K. B Soubhagya. and Benoj Mathew............ccccuveevieeenrieenieeennee. 207



The effect of the cyanobacterium Nostoc muscorum on the HPLC
profile of the methanol extract of Brassica juncea L.
Archana Pachath and M. Shamina..............eeeeriiiieiiiiiiieeiiee e 221

In Silico analysis and identification of photoperiodic tuberization

gene orthologs in sweet potato

Reshma Maria Joseph, N. Krishna Radhika, Senthilkumar K Muthusamy,

Shirly Raichal ANil........cccuviiiiiiiiiiie et e e e e e e e 228

Non-polar phytochemicals from Adiantum lunulatum Burm.F and

its interaction with TRPCS receptor

Jenat Pazheparambil Jerom, Ann Liya Sajan, Binoy Ambika Manirajan and

Raveendran Harikumaran NaiL.........cc.ueeeeeriiiieeeeniiiieeeeniiieeeeeiieeeeeiveeeeesnneeeeeeneneees 234

Molecular phylogenetic and protein (SDS PAGE) analysis of
freshwater Etroplus sp. in Kollam and Trivandrum using molecular markers.
R. S. Parvathy, V. Reshmi and Mary Reena Jacob...........cccceevviieniieeniiicenniieenieeeen, 243

Characterisation and phylogeny of Faunus Ater (Pachychilidae)
based on Col And 16S r RNA Genes
R. Akhil Nair, S. Jisha and B. Harti........ooooooiiiiiiiieeeee 252

Investigations into the bioactive compounds of Syzygium laetum, using
GC-MS fingerprinting: A potential untapped source endemic to Western Ghats
V. R, Snehalatha' and A. R. RASM.....veeeeeeeeeeeeeeeee et eeeee e eee e e e eeeee s e eeeeeeee s 260

Isolation and Identification of lignolytic yeast from soil sample collected at
M.S. University campus
P. Merlin Sobia, M. Iyyadurai, M. Krishnaveni, S. Venkatesh...............cccceeevvivieeeennns 264

An assessment of potential fishing zone (pfz) of Kerala coast using
GIS and remote sensing.
Aiswarya Mohanan and P. M. Sangeetha............coeevviiiiiiiiiiiieeiiiiieeeniieeeeseieeee e 270

Study of coral reef in Andaman & Nicobar Island and Lakshadweep
using GIS and Remote Sensing
V. Karthika and P. M. Sangeetha.........cccccovuiiiiiiiiiiiiiiiiiieerieeesieee e 275

A study on the angiosperm diversity of Kottayi grama panchayat,
Palakkad, Kerala
T.S. Gayathri, Reedht Raj........cccuviiiiiiiiiiiieiiiie et e 281

Sacred grove - Treasure trove for Bryoflora
P. NCethu and P. SIEEJa......vviieiiiiiieeeeiiiieeeeiiee e ettt e et e e e et e e e e etreeeeeeasaaeeeenenneas 292

Amelioration of Paracetamol-induced hepatotoxicity in mice by ascorbic acid
mono glucoside
A. Saratchandran. Divakaran, C. T. ANTtha...........uuueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 298



A review on bioactive potential of two seagrasses
Cymodocea serrulata and Syringodium isoetifolium
M. Hazeena Ameen and Ayona JAYAACV.........cccuviieeeeiiiieeeeiiiieeeeeieeeeesineeeeeeeeeeeeeenes 308

Molecular characterization and statistical analysis of protease

and its application study

Nair Sreecha Chandran, Sreelekshmi G. Jayan, A. Gangaprasad,

A, JayaKumaran Nail............coeeieiiiiiiieeieeeeeeeeeiiiiireeeeeeeeeeeeeetaareeeeeeeeeeseeaasrarreeeaaeeens 315

Antibacterial activity and GC MS analysis of ethyl acetate extract
of Atrichum subserratum (Harv. & Hook. f.) Mitt.
Meenu Mathew & Abraham MatheW...........cocuieiiiiiiiriieeniie e 321

Axenic culture of Bryum coronatum Schwagt.
Meenu Mathew, Abraham Mathew and Sindu N............ooiiiiiiiiiiiiiiiiieeeeeeeeeieee e, 329

Rising atmospheric CO, concentration and the physiological responses
of important tropical tuber crops
Sanket Jijabrao More, Saravanan RajU.............ccoovvuiiiiieiiiieeeeciieee e e e eeeiveee e 335

Preliminary investigation on genetic diversity and phytochemical
composition of genus Canavalia from northern Kerala
V. Aswathi and A. K. AbDUSSAlamL...........eeieeeuiiieeiiiiieeeeiiiee e e 348

Seasonal abundance of algal diversity from the sacred pond of
Thirunelli temple, Wayanad district, Kerala, India
AL SHUDA ANA P. STCEJA...uuiiiiiiiiiieeeeiiiieeeeeiie e et e e e eiree e e e et e e e e etaeeeeeeaaeeeeennaaaaeens 356

Identification of hub genes and pathways associated with
hepatocellular carcinoma using gene expression data analysis
R. D. Delphin, J. R. Rani, K. R. Arya, K. Shahina, Achuthsankar S. Nair..................... 364

Plectranthus amboinicus (Lour.) Spreng: morphological and
phytochemical responses to chromium toxicity
P. K. Sudheeshna and HUsSSAIN K.....oooiiiuueiiieiiieiiiieeee ettt e ettt e e e e e 375

Immune pathways are modulated during osteoclast inhibition
established by Alendronate
Remya James and K. S. Santhy............coooiiiiiiiiiiiiiiiciieceecee e 380

The study of invasive species, nativity, and possible impacts
on natural vegetation
Brilliant Rajan, Vindhuja S Vinod, Greeshma Gireesh, and Vincy Mary Varghese......... 391

Vermicompost-based carrier materials for the mass multiplication
of bio control agents
S. Divya, S.K. Nair, K.N. Anith, Aashitha Joy and Susha S. Thara...............ccceeeeennnee. 399



Plant growth promoting potential of nitrogen fixing bacteria

from Attappady Hill tract of Kerala

Chitra N., Bindhu R. Raj, Subha P., Anu Rajan S., Soumya V.I., Anith K.N.

and MONANTY S.R....cuuiiiiiiiiiie e e e e et e e e et e e e e eata e e e e eenreeeeeaaes 407

Phenolic content, Antioxidant activity and Antimicrobial activity

of the ethanol extract of the leaf petiole of Artocarpus heterophyllus

Lam., a traditionally used medicine.

Susan Kurian, V. Reshma Raj. and Praveen Kumar............cccccoeviieiiiiiiiiiiiiieee e, 415

AUTNOT TACX ettt e e e e e e e e e e e eae e e e e e e aaaeeeeeeanans 429



A review on bioactive potential of two seagrasses Cymodocea

serrulata and Syringodium isoetifolium

M. Hazeena Ameen'andJAyona Jayadev*
Postgraduate Department of Environmental SciencesfAll Samnts™ College, Thiruvananthapuram,
U

695007 Kerala, .
* ayona.evs@allsaintscollege.ac.in

Abstract
The marine realm occupies 71% of the earth's surface and is a critical ecosystem in the planet,
providing us with oxygen, food, and a means of livelihood. When compared to other marine
ecosystems, seagrasses are the principal producer where most fishes feed and they also serve an
essential role in supporting marine coastal species and human livelihood. Seagrass secondary
metabolites have a wide range of bioactivity, including anticancer, antibacterial, antifungal,
antioxidant, and antimacrofouling properties. The bioactive potential of two seagrasses,
Cymodocea serrulata and Syringodium isoetifolium, is discussed in this review. Both these
seagrasses come under same family Cymodoceaceae also known as ‘manatee-grass family’. C.
serrulata is found in clear waters and in high intertidal areas of Indian Ocean, Red Sea, South
China Sea and Pacific Ocean. S. isoetifolium forms meadows in shallow sandy or muddy waters
in the Indian and Pacific Oceans. This review gives an idea of the biological insights of both
seagrasses in detail.
Keywords: Seagrasses, bioprospecting, bioactive compounds, Cymodocea serrulata,
Syringodium isoetifolium
1. Introduction

Marine ecosystems are the world's largest and most stable ecosystems, and they play a
critical role in the environment. Seagrasses are an important aspect of the marine environment
because they provide food, habitat, and nursery regions for a variety of vertebrate and
invertebrate species. Seagrass meadows provide essential ecological services such as nutrient
cycling, greater biodiversity, and carbon sequestration and coastal protection, all of which
contribute to climate change mitigation and adaptation. According to reports, marine plants and
animals have a diverse range of bioactive compounds that are structurally unique and
biologically active. In recent years, research in the field of marine natural products has increased

significantly (Devi et al., 1997).Antimicrobial medication usage, particularly over use of
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antibiotics, is a rising source of concern not only in human medicine and agriculture, but also in
aquaculture. As a result, the urgent need is to find antibiotics with unique properties to which
organisms may not have acquired resistance, and the quest for novel antibiotics is a never-ending
process (Gumgumjee, ef al., 2018).Seagrasses serves as a potent marine source for many natural
products which can also be used for pharmaceutical manufacture in addition to their
environmental benefits. They are monocotyledonous plants that belong to four families:
Posidoniaceae, Zosteraceae, Hydrocharitaceae, and Cymodoceaceae and it includes about 72
species. This review focuses at the bioactive potential of two seagrasses, Cymodocea serrulata
and Syringodium isoetifolium. Both of these seagrasses belong to the Cymodoceaceae family.
1.1 Family Cymodoceaceae- An overview

Cymodoceaceae is a flowering plant family that includes only marine species and is also
referred to as the “manatee-grass family” (Waycott et al., 2014). It includes five genera-
Amphibolis - 2 species (A. antarctica, A. griffithii), Cymodocea - 4 species (C.angustata, C.
nodosa, C. rotundata, C. serrulata), Halodule - 7 species (H. beaudettei, H. bermudensis, H.
ciliate, H. emarginata, H. pinifolia, H. uninervis, H. wrightii), Syringodium - 2 species (S.
filiforme, S. isoetifolium), and Thalassodendron - 3 species (T. ciliatum, T.leptocaule, T.
pachyrhizum) (Duarte et al., 2012).
Cymodocea serrulata: - Commonly known as serrated ribbon grass. It is found throughout the
tropical Indo-West Pacific and is most commonly seen on muddy reef tops. As a result of natural
succession, it swiftly grows over Halophila beds.
Syringodium isoetifolium: - It is known as noodle grass. It forms meadows in shallow sandy or
muddy waters in the Indian and Pacific Oceans. S. isoetifolium has long spaghetti-like leaves that

may obtain nutrients and gas through a thin cuticle but lack stomata (Bharathi ef al., 2016).
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Fig. I. Images of C. serrulata and S. isoetifolium
1.2. Secondary metabolites from C. serrulata and S. isoetifolium

Compounds such as campesterol, isofucosterol, p-Hydroxybenzoic acid, protocatechuic acid,
vanillic acid, gallic acid, gentisic acid, coumaric acid, caffeic acid, and ferulic acid were reported
from C. serrulata during different researches (Gillan ef al.,1984; Zidorn, 2016). S. isoetifolium
contains phenolic acids as p-coumaric acid, caffeic acid, ferulic acid, protocatechuic acid, p-
hydroxybenzoic acid, vanillic acid, gentisic acid, and gallic acid (Zapata and Mcmillan, 1979).
1.3. Bioactivity of C. serrulata and 8. isoetifolium

Recent study has increased the hunt for new sea grass compounds, which include high
levels of antioxidants such as polyphenols, terpenoids, flavonoids, tannins, and saponins for
human welfare (Ansari and Ghanem, 2019). The antibacterial, anti-inflammatory, anti-cancer,
anti-viral, anti-oxidant, and tranquillizer characteristics of both sea grasses, C. serrulata and S.
isoetifolium, as well as their prospective applications, are discussed in the following section.

The antibacterial activity of S. isoetifolium extracts in various organic solvents revealed that
methanol extract exhibited a wider spectrum range of growth inhibitory actions than chloroform
and acetone extracts (Shyamalagowri et al., 2021). Pseudomonas aeruginosa, Bacillus cereus,
Salmonella enteritidis, and Staphylococcus aureus were all inhibited by S. isoetifolium extracts
(Mayavu et al., 2009).C. serrulata ethanol extract has the highest free radical scavenging activity
and includes a large amount of total phenols and flavonoids; therefore, it has good antioxidant
qualities and can be used to treat a range of free radical-mediated disorders (Bharathi et al.,
2019). C. serrulata is a valuable bioresource for generating rapid and eco-friendly bioactive

silver nanoparticles (AgNPs) for cancer therapy, according to a study conducted on green
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synthesis of bioactive silver nanoparticles (AgNPs) under different temperatures using the

aqueous extract of seagrass C. serrulata (Palaniappan ef al., 2015). The C. serrulata mediated

AgNPs should be considered a significant biocontrolling agent that can be researched further in

the direction of drug development, because the synthesised AgNPs showed preponderant in vitro

cytotoxicity against HeLa cells indicating that they should be investigated further in the direction

of human cancer therapy development (Chanthini et al., 2015). Table I summarizes the

bioactivity of both seagrasses C. serrulata and S. isoetifolium.

Table 1. Bioactive potential of C. serrulata and S. isoetifolium

Extract Seagrass species  Biological Reference

activity
Hexane, chloroform,  C.serrulata Antibacterial Kannan et al., 2010
methanol
Hexane, chloroform C. serrulata Antibacterial Kannan et al., 2010
Chloroform, ethyl C. serrulata, Antimicrobial Sangeetha & Asokan,
acetate, ethanol and 2015
hexane
Ethanol, methanol C. serrulata Antimicrobial Prabhakaran et al., 2012
extract
Aqueous ethanol S. isoetifolium, C.  Larvicidal Alietal., 2012

Aqueous methanol

Methanol extract

Ethanol extract

Methanol, ethyl
acetate, hexane

Methanol, acetone
hexane
Ethanol

Methanol

serrulata

S. isoetifolium

S. isoetifolium,
C. serrulata

S. isoetifolium,
C. serrulata,
S. isoetifolium

S isoetifolium
C. serrulata

S. isoetifolium

Antioxidant and
haemolytic
activity
Antioxidant

Antioxidant

Antioxidant

Antioxidant
Antioxidant

Antioxidant

Kannan et al., 2010

Athiperumalsami et al.,
2008

Kannan et al., 2012

Santoso et al., 2012

Girijaet al., 2013
Bharathi et al., 2019

Bharatharathna &
Santhanam, (2019)
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Ethanol C. serrulata, S. Nutritional Vijayalingam & Rajesh,

isoetifolium supplements 2019
Hydroalcoholic S. isoetifolium Antibacterial, Kalaivani & Amudha,
antifungal, 2021
antimicrobial,
antifouling and
anticancerous
Methanol S. isoetifolium Antibacterial Shyamalagowry ef al.,
2021

2. Conclusion

This review gives a brief outline of both the seagrasses C. serrulata and S. isoetifolium and
their metabolites with remarkable nutritional and bioactive potential, such as antioxidants,
antimicrobials, and anticancer agents, according to this analysis. A review of the existing
bioactivity investigations suggests that both seagrasses have the potential to be used to treat
cancer, AIDS, inflammatory disorders, arthritis, malaria, and a variety of viral, bacterial, and
fungal illnesses. Despite the fact that researchers are attempting to identify, separate, and
characterize anti-microbial compounds from seagrasses, which will benefit human existence on

Earth, more effort is needed to identify, isolate, and quantify potential compounds from

seagrasses.
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