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ABSTRACT
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Usually the traditional technique requires longer extraction time thus run-
ning a severe risk of thermal degradation for most of the phyto-constitu-
ents. The present investigation highlights the effect of extraction time on
antifungal activity of Hemidesmus indicus and Swertia chirata. The ague-
ous extraction was carried out for about 2 hours and microwave extraction
was carried for about 10-20 minutes. The agueous and microwave extracts
were subjected for antifungal activity by poison food technique. The re-
sults revealed the potential of both the extracts against test fungi. Micro-
wave assisted extraction was found to be more superior to aqueous extrac-
tionintermsof reductionin fungal growth when compared to control. The
results of the study are in justification that microwave extraction is of
superior choice as it takes considerably lesser time to extract the compo-
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nentsfrom cellsthan other extracts.

INTRODUCTION

Thetraditiona techniquesof solvent extraction of
plant materialsare mostly based on the correct choice
of solventsand the use of heat or/and agitationto in-
creasethesolubility of the desired compoundsandim-
provethe masstransfer. Usually thetraditional tech-
niqueregquireslonger extraction timethusrunning ase-
vererisk of therma degradation for most of the phyto-
constituents¥. Thefact that one single plant can con-
tain up to severa thousand secondary metabolites,
makes the need for the devel opment of high perfor-
mance and rapid extraction methods an absol ute ne-
cessity!d. Keepingin pacewith such requirementsre-
cent times has witnessed the use and growth of new
extraction techniqueswith shortened extraction time,
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reduced solvent consumption, increased pollution pre-
vention concern and with specia carefor thermolabile
constituents. Novel extraction methodsincluding mi-
crowaveass sted extraction (MAE), supercriticd fluid
extraction (SCFE), pressurized sol vent extraction (PSE)
havedrawn significant research attentioninthelast de-
cade. Although many reports have been published on
application of microwave heating for extraction of or-
ganic compoundsand pesticideresiduefrom environ-
menta samples®4, microwavehasonly recently been
appliedto extraction of plant materials. Very few pub-
licationsin scientificjourndsdoexist rdaedtothisarea
So extraction of phytoconstituents by microwave pro-
videsavast scope of research exploration.
Hemidesmusindicus commonly known asIndian
Sarsaparilla, belonging to thefamily Asclepiadacese.
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TABLE 1: Antifungal activity of aqueous and microwave
extractsof selected plants

Average colony diameter in cm

Treatment

A.niger A.oryzae  A.nidulans
Control 4.3 41 3.8
Hemidesmus Aq 2.8 29 23
Hemidesmus Mw 31 3.0 24
SwertiaAq 3.2 34 34
Swertia Mw 34 35 35

Ag- Aqueous, Mw- Microwave, Results are average of triplicates

Therootsare used asantipyretic, anti-diarrhoeal, as-
tringent, blood purifier, digphoretic, diuretic, refrigerant
and tonic. Roots are useful in biliousness, blood dis-
eases, dysentery, diarrhoea, respiratory disorders, skin
disesses, syphilis, fever, leprosy, leucoderma, leucor-
rhoes, itching, bronchitis, asthma, eye diseases, epilep-
ticfitsinchildren, kidney and urinary disorders, loss of
gppetite, burning sensation and rheumati sm. Root bark
isused to cure dyspepsia, loss of appetite, nutritional
disorders, fever, skin diseases, ulcer, syphilis, rheuma:
tismand leucorrhoea. Stem of H.indicusisused asdia-
phoretic, diuretic, laxativeand intreating brain, liver
andkidney diseases, syphilis, gleet, urinary discharges,
uterine complaints, leucoderma, cough and asthma®.
Schirayita belongs to family Gentianaceae, which
recordsthe occurrence of taxonomically informative
molecules, namdly iridoids, xanthones, mangiferinand
C-glucoflavones. Thebiologicd activitiesattributed to
Swertia chirayita are Alternative, Antihelmintic,
Antileishmanial, Anticholinergic, Anticonvulsant,
Antiedemic, Antiinflammeatory, Antimdarid, Antipyretic,
Antitubercular, Astringent, Bitter, Cardio stimulant,
Cholagogue, Choleretic, CNS depressant, Emollient,
Hepatoprotective, Hypnotic, Hypoglycemic/antidia-
betic, Laxative, Secretagogue, Stomachic, Tonic,
Undersedative, Vermifuge®.

The present study employs extraction of
Hemidesmusindicusand Swertia chirata using aque-
ousextraction and Microwave assisted extractionand
describestheinfluenceof extractiontimeonAntifunga
activity of both extracts.

MATERIALSAND METHODS

Plant materialsselected for study

Hemidesmus indicus and Swertia chirata were
procured from local markets of Udupi city and were
authenticated to their identity by Dept. of Botany,
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S.R.N.M.N Collegeof Applied Sciences, Shimoga The
voucher specimenswerekept in thedepartment for fu-
turereferences. Thedried plant materia sweremechani-
cally powdered and used for extraction.

Aqueousextraction

Extraction of plant materialswith distilled water
(aqueous extraction) was carried” with minor modifi-
cations. About 25¢g of powdered plant material was
takeninaflask containing distilled water and extracted
for about 2 hoursin slow heat. After 3 hours, the con-
tentswerefiltered through 8 layers of mudlin cloth and
thefiltratewas concentrated to makethefinal volume
1/5" of the original volume. The condensed plant ex-
tract was used for antimicrobial assay.

M icrowave-assisted extraction

Microwave-assisted extraction was carried out
by mixing the powdered materia and water whichwas
used as sol vent and the contai ner was placed inami-
crowaveoven and irradiated at 2450Mhz for 10 or 20
min. After cooling to roomtemperature, the extract was
filtered and thefiltratewaskept inrefrigerator until anay-
sg8.

Screening for antifungal activity

Inthe study, speciesof thegenus Aspergilluswere
selected astarget fungi which areknownto cause op-
portunistic mycoticinfectionsin susceptibleindividuds.
Thepure culturesof test fungi on SDA dantsand were
maintained in refrigerator. Periodic subcultureswere
done aseptically. The suspension of sporesof thetest
fungi (for inoculation on poisoned plates) was prepared
in atest tube containing 0.85% sterile normal saline
containing 0.01% Tween 80 detergent!®. The antifun-
gd activity wasassessed using Poison food technique??.
Thetest fungi wasallowed to grow in Sabouraud’s dex-
trose agar plates poisoned with extracts (Aqueousand
Microwave extracts separately). Thetest fungi were
inoculated by Point inocul ation method wherethe spore
suspension of test fungi weretakenwiththehelp of a
sterileinocul ation needle and touched the centre of the
medium. Theeffect of extract onfunga growth was
determined by measuring the diameter of the colony
obtained on poisoned plate and comparing with con-
trol (platesnot poisoned with extract). Theexperiment
was done in triplicate and average reading was re-
corded.
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RESULTSAND DISCUSSION

Antifunga activity of aqueousand microwaveex-
tracts of Hemidesmus and Swertiaisdepicted inthe
table. It hasbeen observed that the microwave extract
wasfound to exert moreantifungal activity against test
fungi than aqueous extract. The average colony diam-
eter in poisoned plateswasfound to be more reduced
in case of microwave extract when compared to aque-
ousextract. Moreinhibition of test fungi was observed
inmicrowaveextractinreaivey shorted period of time.
Fromtheresults, it can be concluded that the efficacy
of microwaveextractsagaing test fungi isquitesimilar
(dightly higher) when compared to aqueous extraction.
Themicrowaveextraction was carried for only about
20 minuteswhiletheextraction timeisabout two hours
In agqueous extraction process.

Microwaves are non-ionizing electromagnetic
waves of frequency between 300 MHz to 300 GHz
and positioned between the X - ray and infrared raysin
the el ectromagnetic spectrum. Theprincipleof heat-
ing using microwaveis based uponitsdirect impact
with polar materials/sol vents and isgoverned by two
phenomenons’: ionic conduction and dipol erotation,
whichinmost cases occurs simultaneoud yt3*Y. Even
though dried plant materid isused for extractioninmost
cases, but still plant cells contain minute microscopic
traces of moisturethat servesasthetarget for micro-
wave heating. The moisturewhen heated up insidethe
plant cell dueto microwaveeffect, evgporatesand gen-
eratestremendous pressureonthecdl wal dueto swell-
ing of theplant cell. The pressure pushesthe cell wall
fromingde, stretching and ultimately rupturingit, which
facilitates|eaching out of the active constituentsfrom
theruptures cellsto the surrounding solvent thusim-
provingtheyied of phytoconstituents. Thisphenom-
enon can evenbemoreintengfiedif theplant matrix is
impregnated with solventswith higher hegting efficiency
under microwave. Higher temperature attained by mi-
crowaveradiation can hydrolyze ether linkagesof cel-
lulose, whichisthemain congtituent of plant cell wall,
and can convertinto solublefractionswithin 1to2min.
Thehigher temperature attained by thecell wal, during
MAE, enhancesthe dehydration of celluloseand re-
ducesitsmechanical strength and thisinturn helpssol-
vent to access easily to compoundsinside the cel 12,
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CONCLUSION

MAE hasbeen considered asapotentid dternative
totraditiond solid-liquid extraction. Someof itspotentid
advantages arereduced extraction time, reduced solvent
usage, improved extractionyield, better accuracy and
precision in automation, suitablefor thermolabile con-
dituents, extraction of even minutetracesof constituents
including heavy metalsand pesticideresduefromafew
milligramof plant sample, agitationduringextraction, which
improvesthemasstransfer phenomenon etc. Theresults
of thestudy areinjudtification that the microwavetech-
nology isvery useful in Medicind plant research asitis
theefficient extraction method asit consumeslesstime
and hasseverd other advantages. Themicrowavetech-
niqueisthusfound to be superior extractiontechnique
when compared totraditiona extraction method.
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