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ABSTRACT

Phytochemical screening and anti bacterial activity were carried out in In-
dian Cucurbitaceae species viz. Cucurbita pepo, Momordica charantia,
Cocciniaindica. Petroleum ether, aqueous, methanol, and ethanolic crude
extracts of fruits were evaluated for antimicrobial activity using the well
diffusion method on reference microorganisms. Phytochemical screening
revealed the presence of various compounds such as akaloids, steroids,
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phenolic compounds,glycosides etc.,. Methanolic extract hasthe potentive
antimicrobial activity against B.Subtilis, and E. coli when compared to other
extracts. In conclusion, most of the cucurbitaceae plants contain nearly the
same compounds and also exhibited anti microbial activity against

B.Subtilis,and E. cali.

INTRODUCTION

The cucurbitaceae consists of nearly 100 genera
and over 750 species. Although most have Old world
origins, many speciesoriginated inthe New world and
a least 7 generahaveoriginsin both hemispheres. There
isatremendousgenetic diversity withinthefamily, and
therange of adaptation for cucurbit speciesincludes
tropical and subtropical regions, arid deserts, and tem-
peratelocations. Plantsbe onging to the Cucurbitaceae
family includecommon fruit vegetables such asthe cu-
cumber, pumpkin, winter melon, bitter gourd and bottle
gourd, aswdl as, dessert fruitssuch asthewatermelon
and honeydew. Cucurbit plants produce maleand fe-
maleflowers. Femaleflowersneed to be pollinated so
that fruitswill form. Pollinationinvolvesthetransfer of
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pollenfrom the stamensof amal eflower tothestigma
of afema eflower. Pollination bringsabout thefertiliza:
tion of theovulesfoundingdetheovary of femdeflow-
ers. Itisdifficult to ascertain whether femaeflowers
arepollinated successfully and theonly way istowatch
thefruit developmentd process. Theovariesof poorly
pollinated femaleflowersmay swell initidly to givea
young fruit but they turn yellow subsequently and are
aborted eventually. There are occasions that poorly
pollinated flowers continueto devel op into deformed-
looking fruits. In outdoor gardenswherepesticidesare
used, poor fruit set by cucurbit cropsmay occur dueto
thereduction or absence of natural pollinateor popula
tions. Beneficial insects such asbeesare attracted to
thebright yellow flowersof cucurbits.

A few species are adaptableto production at el-
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evationsashigh as 2000 meters. Cucurbitsareawell-
recogni zed source of secondary metabolites. There-
fore, cucurbits are among the largest and the most
diverseplant familiesare cultivated worldwidein a
variety of environmental conditions. Cucurbits
(cucurbitaceae) are among the most important plant
families supplying humanswith edible productsand
useful fibers. They are associated with the origin of
agriculture and human civilization and areamong the
first plant speciesto be domesticated in both Old and
New world. Luffaacutangula, L. cylindricaetc. are
the exampl es of the cucurbitaceous plants. From lit-
eraturesurvey it isnoticed that few plantsof thisfam-
ily possess ribosomeinactivating proteins (such as
MAP30, Luffin A and B) and terpenes with
immunomodul atory, antiretroviral, anti HIV activities
besides other pharmacol ogical actionsviz. Antidia-
betic, hyperlipidemic, antioxidantant anticancer.

Activecomponentsof Cucur bitaceae
Alkaoids, fatty adids, flavonoids, glycosides lignins,
phenols, saponins, steroids, tanninsand triterpenoids.
TAXONOMY

TABLE 1: Kingdom: Plantae; Order: Cucurbitales, Family:
Cucur bitaceae;

Common Name  Genus Species Binomial Name

Ivy gourd Coccinia  Indica Cocciniaindica

Momordica Charantia Momordica charantia

Pepo

Bitter gourd

Pumpkin Cucurbita Cucurbita pepo

Cucurbitapepo Linn

Pumpkin - English; Calbaza- Mexico/Spanish;
Elegede- Yoruba; Huiioy - Guatemald*.

The species, Cucurbito pepoisacultivated plant
of thegenus Cucurbita. It includesvarietiesof squash
and guord™®®, Themedium sized plant grownfor it fruits
and edible seeds. Hence, it is known to be used as
human food in Nigeria. Other membersof thefamily
areadsoavailable. It hasbeen used localy in Eritreato
treat tapeworm and has a so been usedin other regions
of theworldtotreat the early stagesof prostate disor-
ders. Itsuseinthisprostate conditionisduetoitshigh
zinc content™. The seeds and pulp of C. pepoisused
for medicina vauesasitirritatestheintestina tract of
parasites and worms. It is also used to treat urinary
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tract problem and gastritisand to remove tapeworms
and roundwormsfrom theintestine. Pumpkinisagourd
like squash of the genus Cucurbita and the family
Cucurbitaceae, hashigh antioxidative, antidepressive,
anti-he minthic activity and antimicrobid activity!9.

Cultureand use of cucurbitsor squashes(Curcubita
foetidissima, C. pepo, and C. lagenaria) have been
traced to more than 10 000 years ago. Although till
not widely used by thefood industry, squashes are con-
sumed worldwide. Fruitsare consumed as vegetables
or dessert (pie) and seeds asnuts and, to alesser ex-
tent, as cooking oil. Because of their resistance to
drought and the high protein (23-35%) and oil (25-
55%) contentsof their seeds, squasheshave attracted
theattention of many growersand plant breederswithin
the past 50 years. Although many works have been
reported on squashes, only afew wererelated to the
naked seed variety. Inrecent years, Warid et a. (1993)
have evaluated 8 lines of naked seed squash from a
pool of 100Austrian lineson the bases of production
performance, number of fruit, weight of seeds, and pepo
size. Plantsproduced oneto ninefruitsweighing 0.47-
12.67 kg. The number of seeds per fruit ranged from
16t0 393. Individua naked seed weight ranged from
46 to 223 mg. Naked seeds have the advantage of
lacking the seed coat, making them lesscostly to pro-
duce sincethereisno need for the expensivedecorti-
cating process. They therefore may befavored by the
oil and nutindustriesfor commercial production?.
Cocciniaindica

Tindora, Tondli - Marathi; Kunduri - Oriya; Ghiloda,
Kundru - Mdayaam; Kovakka- Tamil; Dondakaya—
Telugu?.

C. indica grows abundantly all over India, Tropi-
cal Africa, Australia, Fiji and throughout the oriental
Countries®. Itiscultivated abundantly inindia(Assam.
Bihar, Orissa Maharashtra, Andhra Pradesh, Tamil
Nadu) asavegetableanditswild formisasofoundin
many parts of Indid™. Fruitsare fusiform-ellipsoid,
dlightly beaked, 2.5-5 by 1.3-2.5 cm marked when
immaturewith white streaks, bright scarlet when fully
riped. Thisplant istraditiondly usedin variousdiseases
like psoriasis, ringworm, itching, small pox, skindis-
eases, ulcer, scabies, diabetes, asthma, bronchitis,
dysentry, vomiting, cough and coldi*¥., Earlier investi-
gation of Cocciniaindica showed that the crude ex-
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tract hashepatoprotective antioxidant anti-inflamma-
tory and anti-noci ceptive anti-diabetic hypolipidemic
anti-bacterid and antitussiveactivities®. Pharmacologi-
cal studieson Cocciniaindica demonstrated antimi-
crobid, antilitihicand antioxidant activities. Theplantis
used asalaxative. Itisused internaly in the treatment
of gonorrhea. Aqueous and ethanolic extracts of the
plant have shown hypoglycemic principles®. Itisused
inAyurvedic medicinetotreat ‘sugar urine.” Ayurvedic
medicineisatraditional East Indian healing system.
Cocciniaindica appearsto haveinsulin-mimetic prop-
erties, although itseffectsare not well understood. In
onecontrolled clinicd trid of 70 participants, theuse of
dried herb pdlletsfor 12 weekswas aseffective astreat-
ment with chlorpropamide(an ora hypoglycemicdrug)
for lowering blood glucoselevel 919,

MomordicacharantiaLinn

Bitter gourd - English; Pagkharkaai - Tamil; Karela
- Hindi and Bengdli; Kakarakaya- Telugu; Hagd akayi
—Kannadal®

Momordica Charantia or Bitter Melon, also
known as balsam pear or Karela, isaTropical veg-
etable, isacommon foodin Indian cusineand hasbeen
used extensively infolk medicineasaremedy for dia-
betes ™. Unripefruitsof bitter melonhave beenfound
to have blood sugar owering capacity, smilar to that of
insulin and can be used to treat patients with diabe-
ted®™. Momordica charantia L. (Cucurbitaceae) isa
creeping plant native of Asiaand found throughout the
world“. Thebiologicad componentsof MCincdludegly-
cosides, sgponins, akaoids, fixed ails, triterpenes, pro-
teinsand geroids. The phenolic compoundsof MC have
been reported to exhibit antioxidant activity. Antioxi-
dant, anti-diabetes, anti-inflammatory, anti-bacterid and
anti-cancer effectsof MC havea soreported. Severd
diseases and microbia infections such asrespiratory
infections, bacteria meningitis, sexudly transmitted as
well ashospita acquiredinfections, particularly those
caused by the members of the family Enterobacteri-
aceae have shown considerabl eresistanceto anumber
of antimicrobia agents, suchaspenidllin,ampidillin,and
flouroquinolonesamong many others. Synthetic anti-
oxidants, such asbutylate hydroxyanisole (BHA), teri-
butyl hydroquinone (TBHQ), butylated hydroxytoluene
(BHT) and propyl gdlate (PG) arecarcinogenic*y. The
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Latin name Momordicameans“to bite” (referring to
the jagged edges of the leaf, which appear asif they
have been bitten). In Ayurveda, thefruit isconsidered
astonic, somachic, stimulant, emetic, antibilous, laxa
tiveand dterative. Bitter melon hasbeenused in vari-
ousAsantraditional medicinesystemsfor alongtime.
Likemost bitter-tasting foods, bitter melon stimulates
digestion. Whilethiscan be hdpful in peoplewithdug-
gishdigestion, dyspepsia, and congtipation, it can some-
times make heartburn and ulcersworse. Thefact that
bitter melonisaso ademul cent and at least mildinflam-
mation modulator, however, meansthat it rarely does
have these negative effects, based on clinical experi-
enceand traditiona reports*? Psoriasisissaidtobean
immune based skin disorder, but exact causeand patho-
physiology of thediseaseisnot clearly understood, how-
ever itissaidto beachronic, genetically influenced,
immunologica basadinflanmatory diseeseof theskin™,
It hasnumeroususesin popular folk medicine. Itsleaves
and roots serve as anti-rheumatic, anti-inflammatory,
antiseptic and anti-diabetic remediesin Brazil 1,2. In
Guatemaa, Caribe, Japan and Indiait hasbeenusedin
inflammeation, diabetesand ssomach problems.

PHYTOCHEMICAL EVALUATION™

Phytochemical examinationswere carried out for
all theextracts asper the standard methodg*!.

Detection of alkaloids

Extractsweredissolvedindividualy in dilute Hy-
drochloric acid and filtered. Thefiltrateswereused to
test for the presence of dkaloids.

a) Mayer ’s test: Filtratesweretreated with Mayer’s
reagent (Potassium Mercuriciodide). Formation of a
yellow cream preci pitateindicatesthe presence of Al-
kaoids.

b) Hager ’s test: Filtratesweretreated with Hager’s
reagent (saturated picric acid solution). Formation of

yellow colored precipitateindicatesthe presenceof a-
kaoids.

Detection of carbohydrates

Extractsweredissolvedindividualyin5ml ditilled
water andfiltered. Thefiltrateswereused totest for the
presence of carbohydrates.
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a) Molisch’s test: Filtratesweretreated with 2 drops
of acoholic a-naphthol solution in a test tube and 2 ml
of Conc. Sulphuric acid wasadded carefully dongthe
sides of thetest tube. Formation of violet ring at the
junctionindicatesthe presence of Carbohydrates.

b) Benedict’s test: Filtrates were treated with
Benedict’s reagent and heated on water bath. Forma-
tion of orange red precipitateindicatesthe presence of
reducing sugars.

) Fehling’s test: Filtrateswere hydrolysed with dil.
HCI, neutraized with dkali and heated with FehlingsA
& B solutions. Formation of red precipitate indicates
the presenceof reducing sugars.

Detection of glycosides

Extractswere hydrolysed with dil. HCI, and then
subjected totest for glycosides.

a) Modified Borntrager ’s test: Extractsweretreated
with Ferric Chloride solution and immersedin boiling
water for about 5 minutes. Themixturewas cooled and
shakenwith an equa volume of benzene. The benzene
layer was separated and treated with ammoniasol u-
tion. Formation of rose-pink colour intheammoniaca
layer indicatesthe presence of anthranol glycosides

b) L egal’s test: Extracts were treated with sodium
nitroprussidein pyridineand methanolic akai. Forma
tion of pink to blood red colour indicatesthe presence
of cardiac glycosides.

Detection of phenols

a) Ferric chloridetest: Extracts were treated with
few dropsof ferric chloride solution. Formation of blu-
ish black colour indicatesthe presenceof phenols.

—=> M inireview
Detection of tannins

a) Gelatin test: To the extract, 1% gelatin solution
contai ning sodium chloridewas added. Formation of
white precipitateindicatesthe presence of tannins.

Detection of flavonoids

a) Alkalinereagent test: Extractsweretreated with
few dropsof sodium hydroxide sol ution. Formation of
intense yellow col our, which becomes col ourlesson
addition of dilute acid, indicatesthe presence of fla-
vonoids.

b) L ead acetatetest: Extractsweretreated with few
drops of lead acetate solution. Formation of yellow
colour precipitateindicatesthe presence of flavonoids.

Test for sterols& triterpenoidg®

a) Libermann-Buchard test: Extract istreated with
few dropsof acetic anhydride, boil and cool, con. Sul-
furicacidisadded fromthesidesof thetest tube, shows
abrownring at thejunction of two layersand the upper
layer turnsgreen which showsthe presence of Steroids
and formation of deep red color indicatesthe presence
of triterpenoidg®.

b) Salkowski test: Treat extract in Chloroformwith
few dropsof cone. Sulfuric acid, shakewell and allow
standing for sometime, red color appearsat the lower
layer indicatesthe presence of Steroidsand formation
of yellow colored lower layer indicatesthe presence of
Triterpenoids®.

PHYTOCHEMICAL CHARACTERS

Petroleum ether, ethanol, agueousand methanolic

TABLE?2
C.pepo M .charantia C.indica
Phytochemicals Solvents Solvents Solvents
ME EE AE PE ME EE AE PE ME EE AE PE

Carbohydrates + + + + - + -
Flavonoid - - + + - - -
Steroids - - - + - - + + - - +
Tannins + + + + - - -
Phenols - - - - - + - - -
Alkaloids - - + + + + + -
Glycosides + - + + - - + + + -

M.E - Methanol extract; E.E - Ethanol extract; A.E - Aqueous, P.E - Petroleum ether; C.pepo - cucurbita pepo; M .charantia -
Momordica charantia; C.indica - Coccinia indica; + = present; - = Absent
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crudeextractsof thefruitsweretested for phytochemi-
ca analysis. Resultswerepresented in TABLE 2

ANTIMICROBIALACTIVITY

Microor ganisms

The antimicrobia activity of the aqueous and
methanolic extracted wastested individually on four
different micro organisms: Escherichiacoli, Bacillus
subtilis. It wastested by using stokes disc diffusion
sengtivity techniqueand wdll diffusion methods.

Sokesdiscdiffusion method

In stokes disc diffusion method, aloop of bacte-
riafrom theagar slant stock was cultured in nutrient
broth over night and spread with asterile cotton swap
into petri platescontaining 10 ml of nutrient agar me-
dium. Sterilefilter paper discs(9mm in diameter) im-
pregnated with the plant extract were placed on the
cultured platesand incubated at 37°c for 24 hrs. The
solvent without extracts served as negative control.
Standard antibiotic streptomycin (10ug) was employed
aspositive control. After 24 hrsof incubation an anti-
bacterial activity was assessed by measuring theinhi-
bition zone. The diameters of thezonesof inhibition
by the sampleswere then compared with the diam-
etersof the zones of inhibition produced by the stan-
dard antibioti c discs. Each experiment wascarried out
intriplicate and the mean diameter of theinhibition
oneswas recorded®.

Weéll diffusion technique

Screening of anti bacteria activity was performed
by well diffusion technique. The nutrient agar plates
wereseeded with 0.1 ml of standardized inoculums of
each of the four 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 or-
der of 6 mm diameter was used to cut uniformwells
onthesurfaceof nutrient agar medium and 10ul of the
extractswasintroduced in thewell and incubated at
37°c for 24 hrs and the one of inhibition was mea-
sured inmillimeter (mm). Mean zoneof inhibition and
standard deviationswere cal cul ated!.

CONCLUSION

In conclusion, antimicrobial activity isdueto the
presence of various compounds. Most of the
cucurbitacese plants contain nearly the same compound
such assterals, tannins, glycosides, phenolsetc., and
a so exhibited antimicrobid activity against E.coli and
B.subtiliswith cong stent zone of inhibition. M ethanol
extraction showseffectiveantimicrobia activity when
compared to other solvents.
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