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ABSTRACT

The aqueous, ethanolic, methanolic,petroleum ether and chloroform ex-
tracts of coccinia grandis, citrullus lanatus, momordica charantia,
cucurbita pepo, (cucurbitaceae) |eaves were evaluated for antimicrobial
activity against bacterial strains such as E.coli, Bacillus subtilis. The
invitro antimicrobial activity was performed by disc diffusion and well
diffusion technique. Extracts were found to contain alkal oids, flavonoids,
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glycosides and carbohydrates by various phytochemical tests. Of the four
extracts tested, aqueous ethanol extract was found to exert consistently
better antibacterial activity than methanol extract. In conclusion, most of
the cucurbitaceae plants contain nearly the same compounds and also
exhibited antimicrobial activity against bacteria strains such as E.coli,

B.subtilis. © 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Theuseof plantsand plant productsas medicines
could betraced back from humancivilization. Theherba
wealth of Indiaand the knowledge of their medicinal
propertieshaveaongtradition, asreferredin Rig Veda
and other ancient literature. Thetopography of India
whichisinthetropicd bdtwithitsvaried dimatic zones
makesit avadt storehouse of medicind plants. Thereis
acontinuousand urgent need to discover new antimi-
crobia compoundswith diversechemicd structuresand
novel mechanismsof action becausetherehasbeenan
darmingincreaseintheincidenceof new andre-emerg-
ing infectiousdiseases. Another big concernisthe de-
velopment of res stanceto theantibioticsin current clini-
cd use(Rojaset al., 2003). Antimicrobia sof plant ori-
gin have enormoustherapeutic potentia . The potential

plant antimi crobiasare combinations of the secondary
metabolitessuch asalkaloids, steroids, resins, tanins,
phenoalics, flavonoids, steroidsand fatty acidswhich
haveapotentia effect onthe physiological effectson
the body!*®l. Coccinia grandis L.\oigt, cucurbita
pepo, Citrulluslanatus, Momordica charantia of the
family Cucurbitaceaeisdistributed intropica Asa, Af-
rica and is commonly found in Pakistan, India,
Bangladesh and Srilanka. Coccinagrandisisaclimber
andtrailer. Every part of thisplant isva uablein medi-
cine and various preparations have been mentioned in
indigenoussystemof medicinefor variousskin diseases,
bronchia catarrh, bronchitisand Unani sysemsof medi-
cinefor ring worm, psoriasis, small pox, and scabies
and other itchy skin eruptionsand ul cers®. Momordica
charantia, a climber belonging to family
Cucurbitaceae, iscommonly known asbitter gourd or
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bitter meloninEnglishandkerdainBengdi. Momordica
means, to bite (referring to thejagged edges of thel edf,
which appear asif they have been bitten). All parts of
the plant, including the fruit have bitter taste. In
Bangladesh, variousmedicinal propertiesareclaimed
for M.charantiathat include antidiabetic, abortifacient,
anthelmintic, contraceptive, antimadarid andlaxativeand
isusedfor treetment of dysmenorrhea, eczema, emme-
nagogue, gal actagogue, gout, jaundice, kidney (stone),
leprosy, leucorrhed®. Citrulluslanatusvar. citroide
(Wildmelon), isused widdy intraditional herba medi-
cne.

Thefruitisasodiuretic,being effectiveinthetrest-
ment of dropsy and rena stones(Chigj, 1984). Therind
of thefruitisprescribed in casesof alcoholic poisoning
and diabetes (DukeandAyensu, 1985). It issometimes
used inthetreatment of the urinary passages (Grieve
and Leyel 1984) bed wetting (Moerman, 1998). The
seed isaso agood vermifuge and has ahypotensive
action. Fatty oil inthe seed, aswell asaqueousor aco-
holic extracts,parayze tapeworms and roundworms
(Chopra 1958). In Northern Sudan is often usedfor
burns, swellings,rheumatism, gout and as laxative
(Schippersand Budd,1997. Cultivated pumpkinsare
believed to haveoriginated for centrd Africaasfar back
as 5500BC and are now grown all over the world
(Satyavati etd.,1976). They vary congderably in shape,
sizeand flavour. Cucurbitapepo (Pumpkin) haslong
been used asfood and asource of lamp ail, but now, it
serves as a raw material of paramedicina product
(Dermarderosian and Buitler, 2002). Pumpkinisused
asan emollient to soften the dryness of the skin and
pimplesspots(Dukeand Ayensu 1985). Scientific stud-
iesmainly refer to Middle East and Asawhere cucurbit
plantswereused actively asherbd remedieshaveshown
tremendous resultsregarding the use of thisbotanical
family. So the aim of this review focused the
cucurbitaceaefamily foritsantimicrobia activity with
thehelp of phytochemical anayss.

Taxonomy

Active components of Cucurbitaceae:

Alkaoids, anthroquinones, fatty acids, flavonoids, gly-
cosides, leucoanthocyanins, lignin’s, phenols, reducing
sugars, saponins, geroids, tannins and triterpenoids.
CocciniagrandisL.\oigt

TABLE-1: Kingdom: Plantae; Order: Cucurbitales;, Family:
Cucurbitaceae

Common : Binomial
Name Genus Species Name
lvy gourd Coccinia Grandis Coccinia
grandis
Bittergourd  Momordica  Charantia  omerdica
charantia
Pumpkin Cucurbita Pepo Cucurbita
pepo
Watermelon  Citrullus Lanaws ~ Ctrullus
lanatus
Eng:lvy gourd Oriya:Parwal, Kundru
Kannada Tondekayi

Mal: Tendli(konkani) Tam: kovakkaTd: Dondakaya

From Botanical description of cocciniagrandis, it
isadioecious perennia herbaceousvine. Stemsare
mostly glabrous, produceannudly from atuberousroot
stock, tendrilssimple, axillary. Leavesare dternate,
smple, blade broadly ovate, 5-1obed, ((5-9)%(4-9)cm),
acute and mucronate at the apex, cordatewith abroad
sinusat thebase. Surfacesareglabrousor scay, with 3
to 8 glands near the base, margins denticul ate, peti-
ole(1-5cm) long. Inflouresenceisusually of solitary,
axillary flowers. Calyx isof five subulate, recurved
lobes(2-5mm) long on the hypanthium. Peduncleis(1-
5cm) long. Coréllaiscampanulate, white,(3-4.5cm)
long, deeply divided into 5-ovatelobes. Stamensare
3,present asstminodesin femaeflowers. Ovaryisin-
ferior. Fruitisasmooth, bright red, ovoidto ellipsoid
berry(2.5-6¢cm) long.Synonym of botanical nameis
“cephalandra indica” (Ivy gourd) @
Mor phological charactersof Coccinia grandis

Its perennia herbswith tuberous root stock pro-
duceannua stemsupto severa meterslong, whichis
found spreading on ground and twiningaround thetress
and supportsaroundit. Leavesaretriangular or pen-
tagonal inshape. Marginisdentate, upper surfacegla
brousand attachment of petioleand mgor vein branch-
ing occurs. Apex obtuse, petioles(1-3cm)longand ten-
drilsareunbranched. Flowers aremonsecious, solitary
Jarely inaxillary clusters of 2-3, pedicels 10-15mm
long. Fruitsaredimy intouch, pulpy and ovoidtodlip-
soid shape. Itisgreenin colour whenyoung andit turns
scarlet redwhenit ripes(2.5-5cm) long and (1.3-2.5cm)
in diameter, glabrous, purplered. Thefruit possesses
numerous seeds which are ablong(6-7mm), margins
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Momordica charantia Linn.
Eng: Bitter gourd, Carillafruit San: Karavellam Hin:
Karela, Kareli
Mal: Kaypa, Pava Tam: Pavakkai, Paval, Pakar Tel:
Kakara

Bitter gourd or Carillafruitisabranched climbing
annual whichiscultivated throughout India. Itisamo-
noeci ous plant with angled and grooved semsand hairy
or villousyoung parts. Tendrilsaresmple, dender and
elongate. Leaves are simple, orbicular, cordate and
deeply divided into 5-7 |obes. Flowersare unisexual,
ydlow and arranged on 5-10cm long peduncles. Fruits
are5-15cmlong with 3-val ved capsules, pendul ous,
fusiform, ribbed and beaked bearing numeroustrian-
gular tubercles. Seeds are many or few with shining
scul ptured surface. Therootsare useful in coloptosis
and ophthalmopathy. Theleavesare useful invitiated
conditionsof pita, hedminthias's, congtipation, intermit-
tent fever, burning sensation of thesoleand nyctaopia.
Thefruitsare useful in skin diseases, leprosy, ulcers,
wounds, burning sensation, congtipation, anorexia, flatu-
lence, calic, hdminthiass, rheumata gia, gout, diabetes,
asthma, cough, dysmenorrhoea, impurity of breast milk,
fever and debility. Seedsare useful inthetreatment of
ulcers, pharyngodynia, and obstructionsof theliver and
spleen. Theleavesand fruitsareused for external ap-
plicationinlumbago,ul ceration and bonefracturesand
interndly inleprosy, haemorrhoidsand jaundice (Warrier
etd, 1995). Thedrugimprovesdigestion, cmsdown
sexud urge, quellsdiseasesdueto pittaand kaphaand
curesanaemia, anorexia, leprosy, ulcers, jaundice, flatu-
lenceand piles. Fruitisuseful in gout, rheumatismand
complaintsof liver and spleen (Nadkarni, 1954; Aiyer
andKolammad, 1966; Mooss, 1976; Kurupet d, 1979).
Kaccoradi tailaisan important preparation using the
drug (Sivargianet al, 1994). The seedsgivetriterpene
glycosides, named momordicosidesA, B, C, D and E,
which areglycosides of cucurbit-5-en-triol, tetraol or
pentaol. Leavesand vinesgivetetracyclictriterpenes-
momordicinesl, [l and 11 (bitter principles). Immature
fruitsgive severa non-bitter and 2 bitter cucurbitacin
glycosides. Four of the non-bitter glycosides,
momordicosides F1, F2, G and | and the bitter
momordicosides; K and L have also been character-
ized. Fruits, seedsand tissue culturegive apolypeptide
which contained 17 types of amino acidsand showed
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hypoglycaemic activity. Fruits also give 5-hydroxy
tryptamineand aneutral compound charantin (asteroi-
dd glucoside), diosgenin, cholesteral, lanosterol and -
stosteral. Ledf isemetic, purgativeand antibilious. Fruit
Isstomachic, tonic, carminative, febrifuge, antirheumetic
and hypoglycaemic. Root isastringent. Fruit and lesf is
anti-leprotic. Fruit, leaf and root areabortifacient and
anti-diabetic. Leaf and seed isanthelmintic. Seed oil
possesses antifeeding and insecticidal properties.
Unsaponifiable matter from seed oil exhibited pro-
nounced inhibitory activity against gram negative
bacteria.Seed and fruit are hypoglycaemic, cytotoxic
and anti-feedant (Husainet a, 1992)©

Other important species belonging to the genus
Momordicaareasfollows.

M.dioica Roxb., M. cochinchinensis, Spreng.M.
tuberosaCogn.,M. balsaminaLinn.

Citrullus vulgaris Schrad. syn. C. lanatus (Thunb.)
Mats. & Nakai.

Eng: Water melon; San: Tarambuja; Hin: Tarbuj; Ben:
Tarbuz

Mad: Thannimathan; Tam: Pitcha, Dharbusini

Waemeonisanextensvely climbingannua which
islargely cultivated throughout Indiaandin al warm
countries. It hasthick angular branching stems. Tendrils
arehbifid, stout and pubescent. Leavesarelong, deeply
divided or moderately |obed, glabrous or somewhat
hairy and hardly scabrous. Petioleisalittle shorter than
thelimb and villous. Calyx-lobes are narrowly lan-
ceolate, equalling thetube. Corollaisyellow within,
greenish outside andvillous. Lobes are ovate-oblong,
obtuse and prominently 5-nerved. Fruit issub-globose
or elipsoid, smooth, greenish or clouded, oftenwitha
glaucouswaxy coating.

Fleshisjuicy, red or yellowish white. Seeds are
usually margined. C. vulgarisvar. fistulosus Duthie
&Fuller. syn. C. fistulosus hasitsfruit about the size of
small turnip, the seeds of which are used medicinally.
Thefruit istastelesswhen unripeand sweet whenripe.
Theunripefruitisused to curejaundice. Ripefruit cures
kaphaand vataand causesbiliousness. It isgood for
sore eyes, scabiesand itching. The seedsaretonicto
thebrain and used asacooling medicine. An emulsion
of the seedsismadeinto a poulticewith the pounded
leavesand applied hot in cases of intestinal inflamma:
tions (Kirtikar and Basu, 1988). Fruit juiceisgood in
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quenching thirst and it isused asan antisepticintyphus
fever with cuminand sugar. Itisused asacooling drink
ingtrangury and affectionsof urinary organssuch asgon-
orrhoeg; in hepatic congestion and intestina catarrh. The
bitter watermel on of Sindisknown as“Kirbut” and is
used asapurgetive. Seedsyidd afixed oil and proteids,
citrullin. Seedsarecooling, demul cent, diuretic, vermi-
fugeandnutritive. Pulpiscoolingand diuretic. Fruit-juice
iscooling and refreshing (Nadkarni, 1982)1.,
Curcurbita pepo Linn. syn. Maxima vulgaris et P.
verrucosus Moench Meth.
Eng: Pompion, Pumpkin, Vegetable Marrow; San:
Karkaru, Kurkaru, Kushmandi
Hin, Ben: Kadimah, Konda, Kumra, Safedkkadu; Md:
Mathan, Matha
Tel: Budadegummeadi, Pottigummeadi

Pompion or Pumpkinisaclimbing herb whichis
considered to beanative of Americaand cultivated in
many parts of India. The stem and leaves arewith a
harsh prickly armature. Foliageisstiff, moreor lessrigid
and erect. Leavesarewith abroad triangular pointed
outline and often with deep lobes. Corollais mostly
with erect or spreading (not drooping) pointed |obes,
thetubenarrowing towardsthebase. Pedundeisstrongly
5-angled and little or much expanding near the fruit.
Thefruitiscooling and astringent to the bowels, in-
creases gppetite, curesleprosy, ‘kapha and vata’, thirst,
fatigue and purifiestheblood. Theleavesare used to
remove biliousness. Fruit isgood for teeth, throat and
eyes and allays thirst. Seeds cure sore chests,

———— REVIEW

haemoptysis, bronchitis and fever. It isgood for the
kidney and brain. Theleaves are used as an external
applicationfor burns. The seedsare considered anthel -
mintic. Theseedsarelargdy usedfor flavouring certain
preparationsof Indianhemp, andtheroot for anefari-
0US purpose, viz., to make the preparation more po-
tent. The seedsare taeniacide, diuretic and demul cent.
Thefruitiscooling, laxativeand astringent. Theleaves
aredigestible, haematinic and analgesic. Theother im-
portant speciesbel onging to the genusCucurbitaisC.
pepo Duchena, the seeds of which areapopul ar rem-
edy for tape-worm and oil asanervinetonic (Kirtikar
& Basu, 1988) 1,

Phytochemical characters

Petroleum ether, chloroform, ethanol ,and methanolic
extracts of theleaves were tested for phytochemical
anayss. Resultswerepresented in TABLE:2.

Antimicrobial activity

Microorganisms

The antimicrobia activity of the aqueous and
methanolic extracted wastested individually onfour
different micro organisms: Escherichia coli, Bacillus
subtilis. It wastested by using stokes disc diffusion
sengitivity techniqueand wdll diffuson methods.
Sokes disc diffusion method

In stokesdisc diffusion method, aloop of bacteria
fromtheagar dant stock was culturedin nutrient broth
over night and spread with asterile cotton swap into
petri platescontaining 10 ml of nutrient agar medium.

TABLE?2
Solvents
Petroleum ether Chloroform Ethanol Methanol

Phytochemicals

CG MC CP CL CG MC CP CL CG MC CP CL CG MC CP CL
Sterols + + +
Tannins - - - + + +
Flavonoids - +
Pr_otei nsand amino . + . + . . + + + +
acids
Glycosides - - - + + + + + + + + + + +
Phenols - - - + + + + + + +
Carbohydrates - + +
Saponins - + - - + + +
Alkaloids - + - + + + + + - + + + - +

CG-Cocciniagrandis, M C-M omor dicacharantia, CP-Cucur bitapepo, CL-Citrulluslanatus, + =>Present , - =>Absent
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Sterilefilter paper discs (9 mmin diameter) impreg-
nated with the plant extract were placed on the cul-
tured plates and incubated at 37°c for 24 hrs. The sol-
vent without extracts served as negative control. Stan-
dard antibiotic streptomycin (10ug) was employed as
positivecontrol. After 24 hrs of incubation an antibac-
terid activity wasassessed by measuring theinhibition
zone. Thediameters of the zones of inhibition by the
sampleswerethen compared with thediametersof the
zonesof inhibition produced by the standard antibiotic
discs. Each experiment wascarried out intriplicateand
themean diameter of theinhibition oneswasrecorded™.
W&l| diffusion Technique

Screening of anti bacteria activity was performed
by wdll diffusontechnique. Thenutrient agar plateswere
seeded with 0.1 ml of standardized inoculumsof each
of thefour test organisms. Theinoculum was spread
evenly over plate with loop or sterile glass spreader.
Theinoculated plateswereincubated at 37°¢ for 20
minutes. After incubation astandard cork order of 6
mm diameter wasused to cut uniformwellsonthesur-
face of nutrient agar medium and 10ul of the extracts
wasintroduced inthewel | andincubated at 37°c for 24
hrsandtheone of inhibition wasmeasuredin millimeter
(mm). Mean zoneof inhibition and standard deviations
werecal culated™.

CONCLUSION

Inconclusion, antimicrobial activity isduetothe
presence of various compounds.Most of the
cucurbitaceae plants contan nearly the same compound
such assterals, tannins, glycosides, phenolsetc., and
also exhibited antimicrobid activity against E.coli and
B.subtiliswith cons stent zoneof inhibition. Ethanol ex-
traction showseffectiveantimicrobid activity when com-
pared to other solvents.
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