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ABSTRACT

Spices are some of the most commonly used natural antimicrobial agents
in foods. Addition of spices in foods not only imparts flavor and pun-
gency but also provides antimicrobial property. The present investigation
describesthe antimicrobial activity of sseam distillatesof four spicesnamely
Cuminum cyminun, Cinnamomum zeylanicum, Foeniculum vulgare and
Alium sativum against bacteria and fungi. Distillation process was em-
ployed to obtain steam distillate. Antibacterial activity was checked in
liquid media by measuring cell crop in tubes added with steam distillate.
Poison food technique was used to assess antifungal activity. The results
clearly suggest the potential of distillates of selected spices against bacte-
riaand fungi. Among distillates tested, C.cyminum was found to be more
effective in most cases followed by others. The distillate of Fvulgare
showed weak activity against bacteriawhile A. sativum showed |ess anti-
fungal activity when compared to others. The findings give an indication
of the presence of promising antimicrobial compounds in distillate frac-
tion. The distillates could be used against bacteria causing food poison-
ing, enteric infections, nosocomial infections etc and fungi causing oppor-
tunistic mycotic infections. Further phytochemical studies are needed to
elucidate the components responsible for antimicrobial activity.
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INTRODUCTION

It has been well known since ancient times that
plantsand spiceshave antimicrobia activity. Therehas
been aconsiderableinterest to use plants and spices
for the elimination of microorganismsbecauseof in-
creasing antibiotic resistance of microorganismg¥. Tra-
ditional cultures somehow understood that spicesand
herbsadded moreto food than flavor. They knew cer-
tain spicesand herbswereimportant for hedlth and lon-

gevity. Today, science hasidentified theunique com-
poundsresponsiblefor these benefits. Severa studies
have been conducted on theantimicrobia propertiesof
herbs, spicesand their derivates such asessentid ails,
extractsand decoctions. Someresearchesreported that
thereisarelationship between the chemical structures
of themost abundant compoundsinthetested extracts
or essentiad oilsand theantimicrobid activity!?. Spices
aresome of the most commonly used natural antimi-
crobial agentsinfoods. Addition of spicesinfoodsnot
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TABLE 1: Percentageinhibition of test bacteria by sseam distillatesof spices

Per centage inhibition when compar ed to control

Distillate

E.cali B.subtilis S.aureus K.pneumoniae  P.aeruginosa
Cuminum cyminun 99.00 72.59 91.56 86.66 87.93
Cinnamomum zeylanicum 81.18 84.13 89.58 84.57 91.09
Foeniculumvulgare 15.01 28.94 3.77 23.42 2351
Alium sativum 96.50 94.23 87.79 78.47 92.02

only impartsflavor and pungency but aso providesan-
timicrobia property. Natural antimicrobia compounds
in spiceswerefound to possessantimicrobia activity.
Theantimicrobid property of spicesmay differ depend-
ing ontheforms of spicesadded, such asfresh, dried,
or extracted forms. Antimicrobia activity of spicesmay
differ between strainswithin the same speciesof bacte-
ria. Theaimand objective of thestudy isto evaluatethe
steam distillate of selected spicesfor antimicrobial ac-
tivity againgt bacteriaand fungi.

MATERIALSAND METHODS

Collection of plant material and distillation

The plant materials of Cuminum cyminun,
Cinnamomum zeyl anicum, Foeniculumvulgare and
Aliumsativumwere collected from thelocal shops of
Shivamoggacity and mechanicaly grinded. A smple
quick-fit apparatuswith a1000ml digtillingflask (to boil
the mixture of plant material and water), acondenser
(to condensethe steam to obtain the steam distillate),
and arecelvingvessd, wasused for thesteam distilla
tion. A knownweight of (100 grams) plant materid was
subj ected to steam distill ation and thevol atile compo-
nentswere collected into thereceiving flask during 3
hoursof steam ditillation>,

Screening for antibacterial activity

Theantibacterial activity of steam distillateswas
testedinliquid nutrient mediawith minor modificationg®.
The sterilenutrient broth tubes containing known vol-
umeof steam distillatewereinocul ated with standard-
ized volumesof 24 hoursold broth culturesof test bac-
terianamely Bacillussubtilis, Saphylococcusaureus,
Escherichia coli, Klebsiella pneumoniae and
Pseudomonas aer uginosa followed by incubation at
37°Cfor 24 hours. After incubation, theoptica density
was measured by spectrophotometer at awavelength
of 560 nm as aguide to microbial growth and com-

TABLE 2: Percentage inhibition of test fungi by steam
distillates

Inhibition (in %)

Steam distillate A.niger A.oryzae A.nidulans A.terreus

Cuminumcyminun 90.69 78.94 89.18 69.23
Cinnamomum 6976 5506 5405  88.46
zeylanicum
Foeniculumvulgare 55.80 44.73 37.83 65.38
Aliumsativum  20.93 28.94 24.32 26.92

pared with control to assessantibacterial activity. The
experiment was carried in threetrailsand percentage
inhibitionwasca culated.

Screeningfor antifungal activity

Inthe study, four speciesof the genus Aspergillus
namely A.niger, A.oryzae, A.nidulansand A.terreus,
were sdlected astarget fungi. The suspension of spores
of thetest fungi was prepared in atest tube containing
0.85% sterilenormal saline containing 0.01% Tween
80 detergent!®. Theantifungal activity was assessed
using Poison food techniqué™. Thetest fungi wered-
lowed to grow in Sabouraud’s dextrose agar plates
poi soned with steam distillates (10% concentration).
Theeffect of extract on fungal growth wasdetermined
by measuring the diameter of the colony obtained on
poisoned plateand comparing with control plateswhich
werenot poisoned with thedistillate. The experiment
wascariedinthreetralsand percentageinhibition was
calculated.

RESULTSAND DISCUSSION

Thedistillates of spicesexhibited potent antibacte-
rid activity intermsof inhibition of bacteria growth (tur-
bidity) inliquidmedia(TABLES1and 2). Among dis-
tillatestested, C.cyminumexhibited stronger antibac-
terial activity followed by A.sativum, C.zeylanicum
and Fvulgare. Aninhibition of over 70% wasrecorded
in all bacteria by all distillates except F.vulgare.
Saureuswasleast inhibited (3.77%) by steam distil-
late of F.vulgare. The growth of E. coli was almost
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compl etely reduced by C.cyminumdistillate. There-
sultsreved thepotentid of thesedidtillatestoinhibit test
bacteria. Thespicesteam didtillatestested for antifun-
gd activity haveshown sgnificant activity against fungi
tested (TABLES 3 and 4). Among distillatestested, it
was C.cyminumwhich showed moreinhibition of test
fungi. All thefour speciesof Aspergilluswerefoundto
be susceptibleto steam distillates. Next to C.cyminum,
more activity was observed in case of C.zeylanicum,
F.vulgare and A.sativum. Over 50% inhibition of test
fungi was observed in case of C.cyminum and
C.zeylanicum. Inhibition of test fungi wasnot morethan
30% in case of A.sativum. Among distillatestested,
C.cyminum was found to be more effective in most
casesfollowed by others. Thedistillate of F.vulgare
showed week activity againgt bacteriawhile A. sativum
showed lessantifungal activity when comparedto oth-
ers. Sinceinhibition of Saureusand E.coli was ob-
served in the study, the spices could beadded to foods
to prevent contamination by thesefood poi soning bac-
teria. Theditillate could also be used againgt antibiotic
resistant bacteriaas some strains of E.coli, Saureus,
P.aeruginosa etc have acquired antibiotic resistance
againg someantibioticsused against infections. Asthe
study made use of enteric bacteriasuch asE.coli and
K.pneumoniae, thedistillate may be used for treating
entericinfections caused by these bacteria. Aspergillo-
s sistheserious complication caused in compromised
individua sby speciesof Aspgerillusgenus. Thedistil-
lates have showntoinhibit thetest fungi and thusmay
be used against opportunisticinfections caused by As-
pergillus species.

Thegeamdistillatesareknownto contain essentia
oils. Essentid oilsarevauablenatura productsused as
raw materialsinmany fieldg®. Essential oilsare prod-
ucts, generally, of rather complex composition com-
prising the volatile principles contained inthe plants?.
Themost popular method for extraction of essential
oilsissteamdidtillationinwhich water isheated to pro-
duce steam that carriesthemost vol atile chemical s of
thearomatic material withit. The steamisthen chilled
andtheresulting didtillateiscollected. The Essentid Qil
normally float ontop of the Hydrosol (thedistilled wa
ter component) and may be separated of 19,
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CONCLUSION

In conclusion, steam distillate of selected spices
showed antimicrobial activity. Thisgivesanindication
of the presence of promising antimicrobial compounds
indistillatefraction. Further phytochemica studiesare
needed to elucidate the components responsible for
antimicrobid activity of thesedistillatesagaingt bacteria
and fungi. Further experimentsinanima modelscould
possibly reved thepotentia of plant to inhibit disease
causing microorganisms,
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