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ABSTRACT

The inhibitory effectsin vitro of the three plant juice extracts- garlic (Al-
lium sativum), onion (Allium cepa) and lemon, taken singly & in combina-
tion, were studied against selected six bacteria (Three gram-negative; E.
coli, Kleibsella spp and Proteus spp; & three gram-positive; S aureus, B.
cereus and Micrococcus spp) and four fungi (A. niger, A. terreus,
A.japinicus and P. expansum) in which bacteria were found to be more
susceptible to the plants juice extract than the fungi. The plants juice ex-
tracts showed the higher inhibitory effects against the gram positive bac-
teria than the gram-negative. Fungi are strongly inhibited by the garlic
juice then the lemon juice and almost all fungi could not be inhibited be
onion. In comparision to reference antibiotic (Choloroamphenicol) and
antifungal agent (K etacanazole), garlic and lemon showed effective inhibi-
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tion against the bacteria and fungi respectively.
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INTRODUCTION

Drugs commonly used today are of herbal origin.
Indeed, about 25 percent of the prescription drugsdis-
pensed inthe United States contain at |east oneactive
ingredient derived from plant materid. Somearemade
from plant extracts; othersare synthesizedtomimica
natura plant compound. Theuseof plantsfor medici-
nal purposesdates back thousands of yearsand even
chimpanzees have been known to chew certain leaves,
when sufferingfromgastrointestinal disturbances. Natu-
ral products once used to serve asthe only source of
medicinefor the mankind in theancient time. Many
plants used today were know to people of ancient cul-

turethroughout the world and they were val ued their
preservative and medicinal powers?.

TheWorld Health Organization (WHO) estimates
that 4 billion peopl e, 80 percent of theworld popul a-
tion, presently use herba medicinefor some aspect of
primary health care. Herba medicineisamajor com-
ponent in all indigenous peoples’ traditional medicine
and acommon element in Ayurvedic, homeopathic,
naturopathic, traditiond oriental, and NativeAmerican
Indian medicine. WHO notesthat of 119 plant-derived
pharmaceutical medicines, about 74 percent are used
inmodern medicineinwaysthat correlated directly with
their traditional usesasplant medicinesby native cul-
tures. Major pharmaceutical companiesare currently
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conducting extensiveresearch on plant materid sgath-
ered from the rain forests and other places for their
potentid medicina valug®,

Naturally occurringmicrobia inhibitorshavebeen
recovered from awidevariety of foodsincluding on-
ions, garlic, fruits, vegetables, ceredl sand spices. many
of theseantimicrobid scontributeto thefood stuffsnatu-
ral res stanceto deteriorations. Theflavour components
cons & of such compoundsasa cohols, aldehydes, es-
ters, terpens, phenols, organic acidsand others, some
of which have not yet beenidentified. Thewidespread
useof garlicand onion asaflavoring agentiswell known.
Garlicbulbscontain pectin, garlicin, volatileails, dlin
anddligatins! and I1. Alcoholic extract of garlic shows
bactericida, antibiotic, high hypoglycemic and fungi-
cida activities. Theextract showed hypotensive, anal-
gesi ¢ sedative and antileptazol properties. Onion and
garlic alsoknownto have medicina properties. Onion
bul bs contai n tannin, pectin, quercetin and glycosides.
Alcohol extracts show hypotensive analgesic and
antileptazol properties. Onion extracts shows antibac-
terial properties”. Spice extractives, such as garlic
shows bactericidd, antibiotic, high hypoglycemicand
fungicidd activities. Theextract showed hypotensive,
analgesic sedative and antileptazol properties. Onion
and garlic also known to have medicinal properties,
oleoresin of rosemary, can provideinhibition of oxida
tiverancidity and retard the devel opment of “warmed-
over” flavor in some products.

Description about theplants
Garlic (Allium sativum)

Garlic haslong been considered aherbal “won-
der drug”, with a reputation for preventing everything
from the common cold and flu to the Plague. It has
been used extensively in herbal medicine
(phytotherapy, sometimes spelt phitotherapy). Raw
garlicisused by someto treat the symptoms of acne
and thereissomeevidencethat it can assist in manag-
ing high cholesterol levels. It can even be effectiveas
anatural mosquito repel lent.

Ingenerd, astronger tasting coveof garlichasmore
sulphur content and hence moremedicind value. Some
people have suggested that organically grown garlic
tendstowardsahigher sulphur level and hencegreater
benefit to health. Modern science hasshown that garlic
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isapowerful antibiotic, albeit broad-spectrum rather
than targeted. The body does not appear to build up
resistanceto thegarlic, soitspositive health benefits
continueover time. Raw garlicisvery strong, so eat-
ing too much could produce problems.. Symptoms of
garlicdlergy include skin rash, temperature and head-
aches. Also, garlic could potentially disrupt anti-coagu-
lants, s0it’s best avoided before surgery.

Congtituents

Volatileoil, condsting of sulphur-containing com-
pounds, includingdlicin (=S-dlyl-2-propenthiosul phi-
nate), allyl-methyltrisulphide, diallyldisul phide,
didlyltrisulphide, didlyltetrasulphide, dlylpropyldisul-
phide, goene, 2-vinyl-4H-1, 3dithiin, and dliin, Prop-
erties-Anti-microbial, diaphoretic, cholagogue, hy-
potensive, anti-gpasmodic.

Onion (Allium cepa)

Onioninthegenerd sensecan beusedfor any plant
inthe Genus Alliumbut used without quaifiersusualy
means Alliumcepa L., aso called the garden onion.
Onions (usually but not exclusively the bulbs) are ed-
iblewithadigtinctivestrong flavour and pungent odour
whichismellowed and sweetened by cooking. They
generally have apapery outer skin over afleshy, lay-
eredinner core. Used worldwidefor culinary purposes,
they comeinawidevariety of formsand colors.

Congtituents

Thecondituentsof onion containonly traces(0.01%)
of essentia oil, which mostly consists of sulfur com-
pounds. Onionscontaintwo substances: sulfur and quer-
cetin - both being strong antioxidants. They each have
been showntohd p neutrdizethefreeradicdsinthebody,
and protect themembranesof thebody’s cells from dam-
age. It aso containsthe mineral s Potassium, Phospho-
rus, Calcium, Magnesum, Sodium and Selenium. Also
containssmall amountsof iron, manganese, copper and
zinc. Onion cells have two sections, one with
enzymes called allinases, the other with sulfides. The en-
zymeshresk downthesulfidesand generatesulfenicac-
ids. Sulfenicacidisungtableand decomposesintoavola-
tilegas called syn-ropanethial-S-oxide.

L emon (Citruslimon)

Lemon juice-fresh, canned, concentrated and fro-
zen, or dehydrated and powdered, isprimarily used for
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lemonade, in carbonated beverages, or other drinks. It
isaso used for making piesand tarts, asaflavoringfor
cakes, cookies, cakeicings, puddings, sherbet, con-
fectionery, preserves and pharmaceutical products. A
few dropsof lemon juice, added to cream beforewhip-
ping, givesstahility to thewhipped cream.

Constituents

Lemon Pedl Oil consistsmainly of terpenes, par-
ticularly limonene, also gammaterpinene and beta-
phellandrene. Therearesmall amounts of sesquiterpe-
nesand a dehydes. Among thediphatic a dehydesare
n-octyl adehyde, n-nonyl ddehyde, and citrd.

Pathogens and diseases

E. coli isrespongblefor threetypesof infectionsin
humans. urinary tract infections (UTI), neonatd menin-
gitis, and intestinal diseases (gastroenteritis). K.
pneumoni ae causes pneumonia, aseriousdiseasewith
high caseof fatality. It occursin middle aged or older
personswho have medical problems such asal cohol -
ism, chronic bronchopulmonary disease or diabetes
mellitus. Thisdiseaseischaracterized by massvemu-
coidinflanmatory exudates of obar or lobular distribu-
tion, invoving oneor morelobesinlungs. K. pneunoniae
isafrequent cause of urinary tract infection. Asmost
srainsareresistant to antibiotics. K. ozaenaeisabacil-
lus associated with ozena, adisease characterized by
foul smelling nasal discharge. K. rhinoscleromatis
causesrhinoscleroma, achronic granulomatous hyper-
trophy of nose. Proteus spp are opportunistic patho-
gens, commonly responsiblefor urinary and septicin-
fections, often nosocomid. Thesearefrequently present
inmoist skin. Staphylococci producetwo typesof dis-
eases- infectionsand intoxications. Coomon Staphylo-
cocci infections are- abcess, wound infection, osteo-
myelitis, arthritis, tongillitis, snugtis, UTI (Urinary tract
infection) e.t.c. Bacillus cereus producestwo patterns
of food bornediseases. Oneisassociated with awide
range of foodsincluding cooked meat and vegetabl es.
Itischaracterized by diarrheaand abdomina pain. Vom-
itingisrare, The second typeisassociated amost with
the consumption of cooked rice, usually fried Chinese
restaurant. Theillnessischaracterized by acute nausea
and vomiting after 1-5 hoursafter med. Diarrheaisnot
common. Generdly, Micrococci are parasiticonmam-
malian skinand areordinarily nonpathogenic.
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Aspergilosisisthe group of diseases caused by
Aspergillus. The symptomsincludefever, cough, chest
pain or breathlessness, which a so occur in many other
illnesses so diagnosis can be hard. Usually, only pa-
tientswith already weakened immune system or who
suffer other lung conditions are susceptible. Penicil-
l[ium spp. are occasional causes of infection in hu-
mansand theresulting diseaseisknown generically as
penicilliosis. Penicillium has beenisolated from pa-
tientswith keratitis, endophtal mitis, otomycosis, ne-
crotizing esophagitis, pneumonia, endocarditis, peri-
tonitis, and urinary tract infections. Most Penicillium
infectionsare encountered inimmunosuppressed hosts.
Cornedl infectionsareusually post-traumatic]. In ad-
dition to its infectious potential, Penicillium
verrucosum produces a mycotoxin, ochratoxin A,
which isnephrotoxic and carcinogenic.

MATERIALAND METHODS

Sampling

About 500g of each three plant samplesweretaken
for thisstudy. The sampling sitefor the collection of
plant samples(garlic- Alliumsativum, onion - Allium
cepa and lemon - Citrus limon) was the market
Dehradun, Uttaranchd, India

Preservation of samples

Thesampleswerekept inrefrigerator at 4° C.
Processing of samples
Preparation of plant juiceextractsfor antimicro-
bial activity
Garlicand onion

Atfirgt, skinsof thegarlicandtheonion bulbswere
peeled out and washed with sterilized water and air
driedfor 1 hour and cutinsmall pieces. Thenthegarlic
and onion piecesweregrinded inelectric blender sepa-
rately. Using the clean and dry mudlin cloths, thecrude
juices was squeezed out, then it was further filtered
through thewhatmann filter paper No.1 under vacuum
pressure. Thefiltrate wastaken asfor the experimental
juiceextractssample.

Lemon
Thefruit partsof lemon werewashed with steril-
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ized water and air dried for 1 hour and cut in two pieces.
Thenthepieceswere squeezed with thehel p of squeezer
thenit wasfiltered through whatmannfilter paper No.1
under vacuum pressure. Thefiltratewastaken asfor
theexperimentd juiceextractssample.

Combination of juiceextracts

Theextractedjuicesof garlic, onionandlemonare
mixed either of two samples(garlicand onion, garlic
and lemon, onionand lemon) or of al three(garlicand
onionandlemon) inthel:1and1:1:1ratiorespectively.

Preparation of antibioticsand antifungal solutions

Thestock solution of 10mg/ml wasmadefirst and
further diluted to make concentration Img/ml using ster-
ileditilled water.

Procedure
Antibacterial activity of plant samplejuices
Antibacterial assay

Under modern system of medicinebacterid infec-
tionsaregenerally treated by antibiotic. However re-
sultsarenot satisfactory and the organismsvery often
develop resistanceto the antibiotic drugs. Prolonged
coursesof antibiotic also causeserioussideeffects. The
bulb extracts of garlic and onion and fruit extract of
lemonwerescreened for itsantimicrobid activity aganst
certain selected bacterid strains.

Thefollowing bacterid cultureswereused for anti-
bacterid activity:

- Escherichiacoli (EC 536)

- Kleibsalla spp (Isolate)

- Saphylococcusaureus (Isolate)
- Proteus spp (Isolate)

- Bacilluscereus(Isolate)

- Micrococcus spp (Isolate)

The cultureswere obtained from the standard cul-
tures maintained in the Microbiology department of
DIBNS, Dehradun. Theseculturesweremaintained on
nutrient agar dantsat first beingincubated at 37° C for
about 18 — 24 hours and then stored at 4° C as stock
culturesfor further antibacterid activity. Fresh cultures
were obtained by transferring aloopful of cultureinto
nutrient broth and then incubated at 37° C overnight.
To test antibacterial acivity, the Cup well diffusion
method was used.

Natural Products

Culturemediapreparation

Themicrobiological mediawereprepared as stan-
dard instruction provided by the HI-MEDIA Labora-
toriesPVT. Limited Mumbai. Themediumused for an-
tibacteria activity wereMHA, NA and NB werepre-
pared and sterilized at 121° C at 15 1bs for 15 — 30
minutesinautoclave.

Platepreparation

25ml of preautoclaved Muller Hintonagar (MHA)
waspoured into 90mm diameter presterilized petriplates
and wasdlowed to solidify at room temperature.

Cup or holewdll diffusion platemethod

After theplatessolidified thefreshly prepared 24hrs
microbial broth culture suspensionsabout 0.1ml was
spreaded over the Muller Hinton agar (MHA) media
using L-shaped sterilized glass spreader separately un-
der aseptic condition using Laminar air flow (LAF).

Then four wellsweremadein each platewith the
help of borer of 8mm diameter. In these well, about
0.1ml of each plant samplejuiceextractswereloaded
andtheantibioticssolutions Img/ml (0.1ml) weredso
loaded inthewellsasreference. All testsweremadein
triplicate st.

Thismethod dependsuponthediffusonof theanti-
bioticsor tested materia (juices) fromavertical hole
through, thesolidified agar layer of aPetri dishtosuchan
extent that growth of the added microorganismispre-
vented entirdly inacircular areaor zonearoundthehole
containingasolution of tested materia or antibiotics

Theagar well diffusion method wasused, 0.1ml
of dilutedinoculums(10° CFU/ml) of test organismwas
mixed inMuller Hinton agar media, shaken and poured
insterilized Petri plates. Wellsof 8mm diameter were
punched into the agar medium and filled with 50ul
(200mg/ml) of the plantsextracts (juices), solvent for
blank or negative contral.

I ncubation

ThePetri plateswereincubated for 24 hoursat 37°
Cintheincubator.

M easur ement of zoneof inhibition

After theincubation, the diameter of clear zone of
inhibition produced around thewell (or hole) weremea:
sured inmmand thediameter of inhibition by thejuices
extractswere compared with thereference antibiotics.
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Deter mination of minimum inhibitory concentra-
tion (MIC) of thejuiceextractsand theantibiotics

Minimum inhibitory concentration (MIC) leve of
any antimicrobia substanceisthelowest concentration
of thedrug inhibiting the bacterial growth. TheMIC
va ue of those microorganismsagaingt aparticular frac-
tioniscons dered which exhibit amaximumactivity in
preliminary screening processeither by disc diffusion
or by sexid dilution.

TheMIC of thejuicesand extractswere estimated
by serid dilution method and compared withtheMIC of
theantibiotictaken asreference. Theconfirmatory test
tofind out theMIC, thetwo border linesdilution of vis-
ibleand non-visible growth were sub-cultured in Nutri-
ent agar mediato observethegrowth after incubation.

Antifungal activity of plant samplejuices
Antifungal assay

Funga infectionsarethemost common among the
human popul ation and anumber of therapeutic agents
arealso availablein the market but most of them are
effective astopicd applications. Raredrugsareavail-
ablefor degp mucosal infection.

In this study, the antifungal activity was studied
agang following cultures.

- Aspergillusniger (MTCC 2479)

- Aspergillusterreus(MTCC 279)

- Aspergillusjapinicus (MTCC 1975)

- Penicilliumexpansum (M TCC 2006)

The cultureswere obtained from the standard cul-
tures maintained in the Microbiology department of
DIBNS, Dehradun. Theseculturesweremaintained on
Sabouraud DextroseAgar (SDA) at first beingincu-
bated at 25° C for about 72 — 96 hours and then stored
a 4° C as stock cultures for further antibacterial activ-
ity. Fresh cultureswere obta ned by transferring al oopful
of cultureinto Sabouraud Dextrose broth (SDB) and
thenincubated at 25° C for 72 hours. To test antifungal
acivity, the Cup well diffusion method was used.

Culturemediapreparation

Themicrobiologica mediawere prepared as stan-
dard instruction provided by theHI-MEDIA Labora
toriesPVT. Limited, Mumbai. The medium used for
antifungal activity were SDA, SDB wereprepared and
sterilized at 121° C at 15 Ibs for 15 — 30 minutes in
autoclave.

—=> [ul| Paper

Platepreparation

About 25ml to 30ml of preautoclaved SDA was
poured into 90mm diameter pre sterilized petriplates
and wasdlowed to solidify at room temperature.

Cup or holewdll diffusion platemethod

After theplatessolidified thefreshly prepared 72hrs
fungal broth culture suspensions about 0.1ml was
spreaded over the SDA mediausing L-shaped steril-
ized glass spreader separatel y under aseptic condition
using Laminar air folw.

Thenfour wellsweremadein each platewith the
help of borer of 8mm diameter. In these well, about
0.1ml of each plant samplejuiceextractswereloaded
andtheantifunga drug solutions Img/ml (0.1ml) were
asoloadedinthewellsasreference

I ncubation

ThePetri plateswereincubated for 72 hoursat 25°
Cintheincubator.

M easur ement of zone of inhibition

After theincubation, the diameter of clear zone of
inhibition produced around thewell (or hole) weremea:
sured inmmand thediameter of inhibition by thejuices
extractswere compared with the reference antifungal
agent (Ketacanazole).

RESULT AND DISCUSSION

Antibacterial activity

Juice extracts obtained from the Allium sativum
and Allium cepa, and Citruslimon were assessed as
sangly andincombinationfor theinhibitory effectsagaingt
selected bacterial pathogensnamely E. cali, Kleibsdla
spp, Saphylococcus aureus, Proteus spp, S. aureus
and Bacilluscereus. Theantibiotictaken asreferences
was, Chloroamphenicol.

Observationsand discussion
Antibacterial activity of plant juiceextracts
Applied singly (TABLE 1, & Figurel)

Garlicjuice extracts singly produced the highest
zoneof inhibition of B. cereus (51.33+1.24 mm) fol-
lowed by Micrococcus spp (42.33 +0.47mm), S.
aureus (37.66 +0.47 mm), E. coli (34 0.81mm),
Kleibsella spp (22.33 £0.47 mm) and Proteus spp
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(18.66+0.47 mm). The order of bacteria which were
inhibited morestrongly by thegarlicjuiceextracts:

B. cereus> Micrococcus spp> S aureus> E. coli>
Kleibsella spp> Proteus spp

From the observation, B. cereuswasfoundto be
themost sensitivebacteriato garlicjuiceandthegarlic
juice showed greater potency than the
Chloroamphenicol which was used as references

TABLE 1: Mean diameter (mm) and SD of zoneof inhibition produced by the plant juice extracts(applied singly) against

thebacteria
Name of bacteria G @] C Most potent plant juice
E. coli 34 + 081 ND 234 +£ 135 21 +081 G (34 + 0.81mm)
Kleibsella spp 22.33+0.47 ND 12+ 0.81 26+ 0.81 G (22.33 £ 0.47mm)
Proteus spp 18.66 +0.47 ND ND 21.33+0.47 G (18.66 =+ 0.47mm)
S. aureus 37.66 +0.47 ND 37.66+0.0 12.33+0.47 L (37.66 + 0.0mm)
B. cereus 51.33 £+1.24 20.33 £2.03 21.66+0.47 32.66+0.81 G (51.33 +1.24mm)
Micrococcus spp 42.33 +0.47 ND 29.33+047 52+ 0.81 G (42.33 £ 0.47mm)
Most Sensitive B (51.33+ B (20.33+ S(37.66+ M (52t The most sensitive bacteria
bacteria 1.24 mm) 2.03 mm) 0.94 mm) 0.8 mm) B. cereus and potent plant juice G

G =Garlic, O = Onion, L = Lemon, C = Chloroamphenicol (reference), ND = Not detected, SD = Standard deviation, B = B. cereus,

S=S. aureus, M = Micrococcus sp, E = E. coli

Antibacterial activity

‘ HIu“

0 L
Plant juice extracts (singly) with reference

BE coii
60

50
40
30
20
10

B Kleibsella spp
D Proteus spp

D s aureus

inhibition

BB cereus

D Micrococeus spp

Mean diameter (mm) of zone of

Figurel: Antibacterial activity of plant juiceextracts (ap-
plied singly) and theantibioticsagaing the selected bacteria.

(32.66+ 0.8 1mm) against the bacteria

Theauthor Cavdlito C.J. & Bailey JH.,”® described
that garlic containstheantimicrobid agent; alicin (sul-
phur contai ning compound), inhibitsthe growth of both
gram negative and gram positive bacteria

Onion juiceextracts could only inhibit B. cereus
(20.33+2.03mm) and other all bacteria did not show
the zone of inhibition denoted by ND (not detected).
Onion produced less zone of inhibition than the
chloroamohenicol.

Lemon juice extracts showed the highest zone of
inhibition of S aureus(37.66-+0.94 mm) followed by
Micrococcus spp (29.33 £0.47 mm). The order of
bacteriawhichwereinhibited morestrongly by thelemon
juiceextracts.

S aureus> Micrococcus spp> E. coli> B. cereus>
Kleibsellaspp
Theresult agreeswith the claim made by Elestin

K.L; 1997, according to the author, lemon juiceand ol
areeffectiveinkilling germsand it istaken as preven-
tion of somachinfection.

Observationsand discussion
Antibacterial activity of plant juiceextracts
Appliedin combination (TABLE 2, Figure2)

Thegarlic & onion juice combination (GO) pro-
duced the highest zone of inhibition of Micrococcus
spp (40.33+0.47mm) followed by B. cereus
(36+0.0mm), The reference- chloroamphenicol showed
thehigher inhibitory effect than thiscombination againgt
the B. cereus. Theorder of bacteriawhichwereinhib-
ited more strongly by the GO combination:
Micrococcus spp> B. cereus> S aureus> E. coli>
Kleibsella spp> Proteus spp

Fromthe obsarvation, GO combinaioninhibitsMi-
crococcus spp more strongly than the B. cereus al-
though B. cereuswasinhibited strongly by garlicwhen
aopliedsngly.

Thegarlic& lemonjuicecombination (GL) showed
the highest zone of inhibition of Micrococcus spp
(33.33£0.47mm) followed by B. cereus
(30.66+0.47mm). The order of bacteria which were
inhibited morestrongly by the GL combination:
Micrococcus spp>B. cereus> S aureus> E. coli>
Proteus spp> Kleibsella spp

In GL combination, all bacteria, except Proteus
Spp, areless sensitive than the GO combination. The
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author Onyeagbaet al. 2000 expained that the zone of
inhibition produced by the agueous extractsof garlic
(AlliumsativumLinn) and lime (Citrusaurantifolia
Linn) combination against Bacillus spp, Saphylococ-
cusaureusand E. coli were 17mm, 17mm and 9mm
respectively and the ethanolic extracts of thesamecom-
bination gainst the respective bacteriawere 13mm,
19mmand 11mm.

Theonion & lemon juice combination (OL) pro-
duced the highest zoneof inhibition of E. coli (22.33+
0.47mm) followed by S aureus (20.66 + 0.47mm),

Combination of all threejuice extracts- garlic,
onion & lemon (GOL ) showed the highest zone of
inhibition of Micrococcus spp (38+0.0mm) followed
by B. cereus (32.66+0.47mm), The order of bacte-
riawhich were inhibited more strongly by the GOL

—==> [ull Paper

combination:
Micrococcus spp>B. cereus> S aureus> E. coli>
Proteus spp> Kleibsella spp

Inthe case of combination of garlicwith other plant
extracts Onyeagbaet al. 2000 reported that the three
agueous extracts combination of garlic (Allium
sativumLinn), lime(Citrusaurantifolia, Linn) and
ginger (Zingiber officinale Roscoe) produced the
zoneof inhibition 13mm, 17mm and 9mm against Ba-
cillus spp, Saphylococcus aureus and E. coli. And
the ethanolic extracts combination of garlic (Allium
sativumLinn), lime(Citrusaurantifolia, Linn) and
ginger (Zingiber officinale Roscoe) produced the
zoneof inhibition 13mm and 13mm against Bacillus
spp, Saphylococcus aureus and this combination
could not inhibit E. coli.

TABLE 2: Mean diameter (mm) and SD of zoneof inhibition produced by the plant juiceextracts(applied in combination)

againg thebacteria

Name of bacteria GO GL oL GOL C M ost potent plant juice combination
E. coli 22.66+0.47 27.66+047 22.33+047 2333+047 21+ 0.81 GL (27.66+ 0.47 mm)
Kleibsella spp 18.33+ 1.24 16.33+0.47 ND 15£0.0 26+ 0.81 GO (18.33+ 1.24 mm)
Proteus spp 17+0.81 19.33+0.47 ND 1766+ 1.24 21.33+0.47 GL (19.33+0.47 mm)
S aureus 2766+0.47 30+00 20.66+047 23.66+047 12.33+0.47 GL (30+ 0.0mm)
B. cereus 36+£0.0 3066+047 16+0.81 32.66+047 32.66+0.81 GO (36+0.0mm)
Micrococcus spp 40.33+0.47 33.33+0.47 18.6+0.47 38+0.0 52+ 0.81 GO (40.33+0.47 mm)
Most Sensitive bacteria M(40.33+ M(33.33+ E(22.33+ M (38+ M (52+  Most sensitive bacteria Micrococcus
& itszone of inhibition  0.47 mm) 0.47 mm) 0.47 mm) 0.0 mm) 0.81 mm) spp & potent combination GO

M = Micrococcus spp, E = E. coli

Antibacterial activity
BE. coli

B Kieibseila spp
O Proteus spp
Qs aureus

BB cereus

8 \Micrococeus spp

GO
Plant juice extracts (in combination) with reference

Figure2: Plant juiceextracts(applied in combination)

GL oL GOL C

Mean diameter (mm) of zone of
inhibition

Observationsand discussion (TABLE 3, Figure3)

Theminimuminhibitory concentration (MIC) of the
garlicjuiceextractswasfound to be 35 ul/ml against E.
coli while for onion juice 180 pl/ml and MIC of
chloroamphenicol wasfound to be 155 pg/ml.. The or-
der of al three juice extract having low MIC value
agangt E. cali
Garlic> Lemon.

Theorder of dl threejuiceextract having low MIC

vaueagaingt B. cereus
Garlic> Lemon> Onion.
TABLE 3: Minimum inhibitory concentration (M1C) of the

plant juiceextractsagainst theselected bacteriawith r efer -
ence chloramphenicol

Name of bacteria G 0] L C
E. coli 35 ul/ml ND* 50 pul/ml 155 pg/ml
B. cereus 25pul/ml 180 pul/ml 55 pl/ml 80 pg/ml

ND*= Due to high MIC value, it could not be detected.

Minimum inhibitory concentration

BE coli

B3 cereus

Concentration (pl/ml)

Plant juice extracts with reference

Figure3: (MIC) of theplant juiceextractswith reference
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Antifungal activity

The antifungal agent taken as reference -
Ketacanazole.
Discussion
Antifungal activitiestheplant juice extracts
Applied singly (TABLE 4, Figure4)

Garlicjuiceextracts produced the highest zone of
inhibition of A. terreus (45.33+0.47 mm) followed by
P. expansum (22+0.81 mm), The order of fungi which
wereinhibited morestrongly by thegarlicjuiceextracts:
terreus> P. expansum> A. niger> A. japinicus

The first published evidence by Schmidt and
Marquardt, 1936 demonstrated the extraordinary fungi-
gaticandfungicida action of freshly pressed garlicjuice
and dried garlicwith epidermophyte cultures. In 1960,
severa workerscarried out some mode experiments
with variousyeast strains (Saccharomycescerevisiae,
Sdlipsoideus, S.carlsbergensis) and enzymatically-
produced allicin. Effectiveness against Aspergillus
parasiticus, Aspergillus ochraceus, Penicillum
patulum, P.roqueforti, and P.citrinum has a so been
reported. Saccharomyces cerevisiae, Candida
albicans, Microsporum canis, Trichophyton

TABLE 4: Mean diameter (mm) and SD of zoneof inhibition produced by the plant juice extracts(applied singly) against

thefungi
Name of fungi G @) L K Most potent plant juice extracts
A. niger 20.66+0.47 ND ND 16.5+£05 G (20.66 + 0.47mm)
A. terreus 4533+ 047 ND 16.33+047 13.33+0.47 G (45.33+0.47mm)
Ajapinicus 16+0.0 ND ND 1433+ 047 G (16 +0.0mm)
P. expansum 22 +0.81 ND 1566+094 2266+094 G (22+0.81mm)
possmaerog (S o Usss @ Medssmidigs ras

G = Garlic, O = Onion, L = Lemon, K = Ketacanazole (reference), ND = Not detected, At = A. terreus, Pe = P. expansum

Antifungal activity

B A niger

B A terreus

D A japinicus

D P expansum

10 ]l

Plant juice extracts (singly) with reference
Figure4: Plant juice extracts (applied singly) against the
selected fungi.

Mean diameter (mm) of zone of
inhibition
&

mentagrophytes, and T.rubrum are further species
responding to garlic.
Onionjuiceextractscould not producethesignifi-

cant zoneof inhibition against any fungd strains.
Shelef, L.A., 1983, suggested that onion hasin-
hibitory effect against Aspergillusflavisand Aspergil-
lus parasiticusin higher concentration. However al
sdlected fungi werefound to beresistant totheonion, it
might be dueto less concentration of juice gpplied. In
contrast to garlic, fungi arelesssensitiveto lemon al-
though thelemon had higher inhibitory effectsagainst
A. terreusthan the effect shown by the ketacanazole.

Observationsand discussion

Antifungal activitiestheplant juiceextracts

Appliedin combination (TABLE 5, Figureb)
Thecombination of garlic & onionjuice(GO) pro-

TABLE 5: Mean diameter (mm) and SD of zone of inhibition produced by plant juice extracts(in combination) against

thefungi
Name of fungi GO GL OL GOL K Most potent plant juice combination

A. niger ND ND ND ND 165+05 ND

A. terreus ND ND ND ND 13.33+047 ND

A. japinicus 16.66 + 0.47 ND ND ND 14.33+0.47 GO(16.66=+0.47)

P. expansum ND 18.66+0.94 ND ND 2266+0.94 GL (18.66+ 0.94 mm)

. . Aj(16.66+ Pe(18.66=+ Pe (22.66 + Most sensitive fungi P. expansum and

Most Sensitive Fungi 0.47mm) 0.94mm) ND ND 0.94mm)  potent combination GL

Aj =A. japinicus, Pe = P. expansum
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Antifungal activity

Il

Plant juice extracts (in combination) with reference

Figure5: (Applied in combination) againg thesdected fungi.

O A niger
B A terreus

0 Ajapinicus

inhibition
[4)]

0P expansum

n diameter (mm) of zone of

K

duced zone of inhibition only against A. japinicus
(16.66+0.47 mm). This combination was found to be
more potent against A. japinicus than the
ketacanazole. Other fungi were not inhibited by this
combination. Thecombination of garlic & lemonjuice
(GL) showed inhibitory effect only against P.
expansum (18.66+0.94 mm).
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