About the Department of Zoology

The Department of Zoology, established in 1960, is one of the college’s
oldest departments, celebrating its Golden Jubilee in 2010 and Diamond
Jubilee in 2020. 1t began with an undergraduate programme and attained
Research Department status in 2013. The department is committed to
excellence in teaching, research, innovation, and community engagement.
Facilities include a Zoological Museum, sericulture units, mulberry garden,
and an integrated solid waste management unit, providing hands-on
training and experiential learning.

Supported by grants from the University Grants Commission, Department
of Biotechnology under the DBT-5tar College Scheme, and Department of
Science and Techmology, the department strengthens research and
laboratory infrastructure. It regularly nfgamzesfsm ‘conferences,
workshops, and skill-based training programmes. The UGC-supported
Community College Scheme in Sericulture promotes rural women
entrepreneurship. Collaborations with OISCA International, Dolphin
Special School, and Nature Conservation Foundation foster outreach
initiatives. Signature programmes such as “Weekend Deliberation Series”

and “Tiny Changes: Tall Impacts” promote knowledge exchange,
sustainability, and holistic student development.
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BIOFRODUCT DEVELOPMENT FROM EDIBLE AND MEDICINAT. MIUSHROOMS
FOR CIRCULAR ETIOECONOMY

Meera Thamgaraj'®, K. Thamizharazaw®, & Neelagandan® and . Neelagandan®
t® Asziceant Professor, School of Agncultare, Vels Instimate of Science. Techmology and
Advanced Smadies (VISTAS), Pallavaram Chennai — 600117, Tamil Madu, India
UG Smadent, Vels Inctinde of Science. Technology and Advanced Snadies {(WVISTAS).
Pallavaram Chennal — G00117, Tamil Madu India

Abstract

hushrooms are emerZing a5 A0 Imporant source of sustaumable bioproducss wath wade
applicabons m agncultere, food medicine, and emvironmental menagersent. This stwdy
mvestizstes the bioproduct potential of edible and medicinal mmshroons. partoalarly Pleurois
astraans and Camodeama ucidum. Bicactve compovmids such as f-glacans. phenolics, enzymea:s,
and anfimicrobial metabolites were extracted and evaluated for their funcGons] properties.

The results demopstrate sipmficant snoceddant and antmdcrobial acovity, aloag wath plans
srowth-promoting effects when machroom extracts were apphied wmder confrolled condifions.
Spent mushroem subsirate was farther assessed for s nality as a bicfertilizer, hishlishone it
rode In waste valomzafon and cicular bicecomomyy practces. The fndings support the
development of mushroom-derived muracenticals, biofertilizers. and eco-friendly ssriculmral
wyparts 35 sustainable alternates to synthetc products,

This research emphasizes the potenfial of rmshroom-based bioprodact to contmbute 1o clomeats-
resibbent agmicaiture and gZresn technology innovatons. Further opimizstion of exiracton
methods and large-scals producton swatemies will enhance commnercizlization prospects and
promiote sustzinable bioproducts development.

Revwords: Mushroom bioproducts; Plewrens ostreany; Cemodermia Tuckdum; Bioferoilhizer;
MNumacenficals; Ciroular bioecononry
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1. Intredoction

The global shift towsard sustainable production systetes has intensified imtersst in biological
respumces capable of replacing synthetic nparts. Mucshrooms, belonsine to macrofune. represent
an undemubitized bioresource with mmitfaceted applications, Edible munshrooms zuch as
FPlarons ostreans and medicinal mushrooms soch as Gamoderma lucidum  have gained
anenton due to their mrinitdonal value and diverse bicactive compomds.

Mushroome sre rich in proteins. dietary Giber. vitamine ponersls. and secondsry metabolites
inchudine f-glucans, terpenodids, pheaolics, and polysaccharides. These componmds exhibal
antioxidant aobimicrobial nnemodulatory, and anticancer properties. In addifion to direct
consumphon, mmbromms conmibute to emvirommenta]l sustainability by converting agricaliural
rasidues inio valnzble bromass throngh solid-stae fermentation.

The concept of circular bioecomonTy promotas the efficient use of biological rescurcas, recycling
of waste, and reduction of emvironmensal impact Mushroom cultivation inherently alipns with
circular principles, as it whlizes hmocallndosic wastes and produce: spent mapshroom substrate
(S5, which can be fisther valorized as biofertilizer or sodl condifioner.

This stady explores the extrachon charactenzation and functhonal evalnaton of beoproducts
derived from edible and medicinal pmshrooms. emphasizing their ole in sastainable asmimiturs
and Freen IIMovIHOn

2_Materials and Methods

2 1 Muoshroom Material

Fresh heaithy, and disease-free fruiong bodies of Pleurons astreanis and Ganoderma lucidmm
were procarad from a cerfified mmshroom production wmit in Tanul Mado India. The samples
were transported o the kaboratory wmder bygienic condibons. Surface mmypumties ware remosed
by washing with stenle distillad water and blot-dried using stenile tissue paper.
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The fnuting bodies were sliced info small pieces and shade-dried at room temperamre (228 = 2°C)
for 57 days umol constant weight was achieved To prevent degradaton of bioactme
conmpoumds. direct sunlight exposure was mvoided The dred samples were ground inte fine
porvder using a laboratory gnnder and passed throwsh & 60-mech sieve. The powdered samples
were stored in ammight contamers at 4°C wmal further analyziz

22 Extraction of Bicactive Compounds

Two different extraction methods were employved to tsolate water-soluble polysaccharides and
alcohol-soluble phenolic compounds.

221 Hot Water Extraction (Polvsaccharides and ﬂ;ﬂtlc:mj

Approximately 20 g of doed mushroom powder was mixed with 200 mL of disalled water {1:10
Wi ratio). The mixtare was heated at 80-95°C for 2 hours in 3 water bath with confinmons
stimng After copling to room temperature. the extract was Gltered using Whatman Mo 1 Giter
paper.



The flmate was cenmifuged at 5000 rpm for 15 minufes 0 remove particulate matter. The
supematant was concentrated under reduced pressure nsmE 3 rotary evaporstor at 45°C.
Polyzaccharides were precipitated by adding four velomes of chilled 95%; ethanol snd incabated
overmght at 4°C. The precipitate was collected by ceanmifuraton. dned. and weizhed to caloukats
extracton yield

f-glhucan content was estimated using smndard enmymanc methods.

2.2.2 Fthanel Extraction (Phenolics and Antimicrobial Compounds)

For ethanol extraction, 20 2 of mushroom powder was soakad in 200 mL of 70% ethanol and
kept in a shaker incubator at 130 rpm for 48 hours at room temperature. The muxhure was fltered
and the solvent was evaporated using & rotary evaporator at 40°C.

The concenmrated crode exgract was stored at 4°C apnd wed for anficsddant and antimicrobial

Cirdeal Flaisstis xtract .Emﬂrrw_ﬂ-m ﬂ.!ptmmwmmm-:tqlmﬁ:mﬂuum

Fig. 2. ¥aritus siapes of mushroom hased biogroducr devdiapinenl
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2.3 Determination of Antonidant AcGvity

Antorddant sctivity was evaluated using the DPPH (2 2-diphenyl-1-picrylhydrazyl) radical
SCEVENZINS A55AV.

A 0.1 mM DPPH solufion was prepared in methonod An aliguor of 1 mL of mnshroom extract at
different concentratons was mixed with 3 mlL of DPPH soluton and incubated m the dark for 30

ITITAEES H TOHTL TR rRmins,

Absorbance was measured at 517 mm using a TNV-Visible specrophotomstar. Ascorbic acid was
used as standard control

The percentage of radical scavenging actvity was caloulated using the fornmata:

9, Inhibition = Aconirol-Asarnple)= 100

A {control)

Where:
A_coamol = Absorbance of confrol
A_sampls = Absorbance of sample exmact

24 Antimicrobial Activity
Antimicrobial acaviny was assessed using the agar well diffusion method agzinst selected human
and phytopathosens inchiding Escherichia coll and Siapipilococous qumeis.

Numient agar plates ware prepared and moculated with 100 gl of microbisl suspension (10°
CFUmL). Wells of § mm disreter were meade using & sferile cork borer. Approctimatedy 50 ul
of mushroom exract was mroduced mto each well.

Plates were incubated at 37°C for 24 hours. The diameter of the clear zone of mhibidon around
each well was measured o millimeters. Septoarycin served as posiove coafol, while solven:
alooe was used as negative control.




1.5 Flant Crowth Promotion Stody

Pot experiments were conducted mder coofrolled sreenhonse condibions Sterilized soill was
filled in ezrthen pots (5 kg capacity), Cemifiad sseds of zresn gram ( Figna radiadn) were surface
starilized using 0. 1% mercuric chloride sohation followed by washing with sterile distlled watar.

Seeds were sowm ar 3 depth of I cm snd maintaimed under regular imgation. Mushroom extracts
were applied as foliar spray at 2% concenfration at 15 and 25 days after sowing

After 30 days. the foillowme srowth parameters ware recorded:

« Dianf height (cm)

« Foot length (cm)

« Chiorophyll content (SPAD metar reading)
« Fresh and dry biomass (gplant)

All meastmends were conducted i fmplicates.
2.6 Evaluation of Spent Muoshroom Substrate (SAS)

Spent pmshroom sobstrate collected  after harvest was ai-dred and amalyzed for
physicochenical properties.

v  Organic carbon was estnated by Walklev—Black method

v Nifrogen coabent was detamined using Ejaldahl method

+ Phosphorns was anzlyzed by spectrophotormetric method.

« Potassimm was estimated using Same photomeatry.

» pH was measured wsing digital pH meter (1.5 sedl-water suspension).

For field evaluation, SMS was applied at 5 tha as soil amendment in green gram onlovahon
Crowth perameters and sodl fertility stanus were assessed after harvest and compared with control
pliots.
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2.7 Statistical Amalysis

All experiments were performed o tmiplicass. Data were expressed a3 mean = standsrd
deviation Statistical significance was determimed psing one-way ANOVA followed by Tukey’s
test &t p <~ 0.05 using SP5SS sofware.

3. Resnlts and Discossion

3.1 Bioactive Compound Yield

Hot water extracton yvielded sigmificant polysacchande facoons, paracularhy from Gemodarmia
fucidum. Ethanolic extracts of Plarons orreans showed higher phenelic content, mdicating
strone andoridant capacHy.

Table 1. Yield of Bicactive Compounds from Muozhroom Extracts

Muoszhreom Exfraction Polysaccharide Total Phenolic f-glocam

Species Aethod Yield (%4) Content (mz Content (%4)
GAE®g)

Plaroncs Hot water | B6=04 128=06 24=08

RS IPRTE

Plarohe Ethanol (70%) [ 4.2 =03 18.5=07 152 =05

EPETNE

{nmodermia Hot watar 11.3=05 141 =05 2T=090

incdiem

{nmioderma Ethanot {70%w) | 5.1 =02 216=08 194=06

Iucidhon

Values are mesn = standsrd deviaton (=3).
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31 Antiomidant Activity

Both nmeshroom extracts demonstrated notable DFFH radical scavenging actwvity, Cemodermig
Iucidiem extract showed hizher activity due to its mferpencid and polysacchanide composition
These findings alizn with previous reports indicating nmshrooms & potent natural antoxidants,

Table 2. Antiexidant Activity (DPPH Radical Scavengimg Assay)

{ Mushroom Extract Concentration (uz/mL) | %0 Inhibition
Pleurone osmraaius (Ethanoel) 100 §24=12
Pleuroius ostreaius {Hotwater) | 100 547=14
Oemoderma lucidion (Ethanol) 1040 T18=15
Onmoderma Iucidim (Hot water) | 100 662=13
3.3 Antimicrobial Propertes

Clear mhibition zeoes were observed apainst tested pathogens, Ethanolic extracts exbhibited

stronger antmicrebial effects compared to agueons exiracts, mggesting the presence of alcohol-
soluble bloactive metabolites.

Table 3. Antimicrobial Activity (Zome of Inhibition in mm)

| Extract E. coli Sraphylococcns aurens

Pleurohe osremus {Ethanol)  142=05 | 161 =0.6

1]
Cemoderma fecudion (Ethanol) 175207 [ 193=0%8

Controd ] 0]

3.4 Plant Growth Promotion

Application of mushroom exiracts simnificantly enhanced plant height (18-22%), root lensth
(15=20%). and chlorophyll content compared fo control The srowth-promoting effect may ba
atiributed to polysaccharides and pucromatmients that sdnmlate plant metabolism.
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Table 4. Effect of Mushroom Extract on Growth Parameters of Green Gram

Treatment Flant Height | Root Length | Chlorophvll  Content | Biomass
{cm) {cm) {SPAD value) (z/plan)

Conirol 2B4=11 G3=04 3x5x12 (48=03

Pimrone ostreamus | 33613 11 2=05s 38714 §.1=04

Extract

Oomoderma lucidum | 349=1.5 118=046 40216 §3=035

Extract

3.5 Spent Mushroom Suobstrate as Biofertlizer

SMS anabysis revealed appreciable levels of orgamic carbon and escephal puments. Field
gpplication improved seil stucture, water retention, and microbial actviny. This confinms the
potential of SMS in integrated muirtent management systems,

The findimes suppomn the integration of mshroom bioprodacts into circular ioecononty modals,
wheTe waste matenals are mansformed mie velue-added mpurs, reducing dependency on
chemcal fernlizers and syothetic antoradants,

Table 5 Nuiment Composition of Spent Mushroom Substrate (SAMS)

Parameter Value
COrgamic Carbon (%) | 32.4
Mitrogen (o) 1.8
Phosphormas (%) 0.9
Potassium (%) 14
pH _ 6.8
C:M Ratio 18:1

AMushroom-based bioproducts provide climate-resilient solubons by lowering carbon Sootpring
and promofing susminable agnionlture.
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4 Conclusion

The smdy demonsrates that edible and medicins] anichrooms are valusble scurces of bicactve
conpounds with anfoxidsnt antimicrodnial and plant growth-promofing properties The
valorization of spent mmshroom sabstrate firther strensthens their role in circular bicecononTy
Sysiens.

Developmg scalable extacton technologies and establishing quality standards wall Sacilitate
conmnercizlizaoon. Muoshroom-dermred opredacts can serve as eco-fnendly alternatives to

svnthetic agrochemical:s and contribute to sustainable development zoals.
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