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ABSTRACT

Foodborne illnesses are caused by eating food or drinking beverages con-
taminated with bacteria, parasites, or viruses. The present investigation
highlights the efficacy of steam distillates of two plants namely Curcuma
aromatica and Coscinium fenestratum against bacteria causing food poi-
soning. A simple method has been employed to collect steam distillate of

KEYWORDS

Steamdistillate;
Curcuma aromatica;
Coscinium fenestratum;
Antibacterial activity;
Food poisoning.

these two plantsand its antibacterial activity was assessed in liquid media.
The results obtained were suggestive that the steam distillates are potent
enough to inhibit test bacteria. More inhibition of test bacteria was ob-
served in case of C. aromatica when compared to C.fenestratum. The
results are in justification with the folklore use of these two plants as
remedy for variousillnesses. © 2009 Trade SciencelInc. - INDIA

INTRODUCTION

Foodborneillnesses are caused by eating food or
drinking beverages contaminated with bacteria, para-
sites, or viruses. Foodborneill nesses can cause symp-
tomsthat rangefrom an upset somach to more serious
symptoms, including diarrhea, fever, vomiting, abdomi-
nal cramps, and dehydration. Someof the bacterid rep-
resentatives causing food poisoning are Escherichia
coli, Salmonella typhi, Saphyl ococcus aureus, Ba-
cillus cereus, Vibrio cholerae, V.parahemolyticus,
Clostridium perfringens, Clostridium tetani,
Campylobacter etc.ll, Coscinium fenestratum be-
longstothefamily Menispermaceaeandisacriticaly
endagered dioeciousmedicind lianafound in Western
ghatsof India. The stem of the plant isusedin curing
several diseases and disorderslike diabetes, wounds
and ulcers, fever, jaundice, snake bite, piles etcin
ethnomedicine. The chief constituent of Cosciniumis

theyellow crystalline akaloid, berberine. Curcuma
aromatica belongsto thefamily Zingiberaceae. It is
recognized asamedica herbwith strong antibiotic prop-
erties. Therhizomeisusedtotreat severa typesof ail-
mentsinthebody including cancer. It containsaromatic
volatileoilsthat possess severa important physiologi-
cd functiong?. Muchinformationisnot availableon
theefficacy of sseam distillates of Curcumaaromatica
and Coscinium fenestratum against bacteria. Thus,
the present study was carried to reveal the potentid of
steam distillates of two plantsusedin traditiona medi-
cine namely Curcuma aromatica and Coscinium
fenestratum agai nst bacteria causing food poisoning.

MATERIALSAND METHODS

Extraction by steam distillation

A simple laboratory quick-fit apparatus with a
1000ml digtilling flask, acondenser, and areceiving
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vessel, was used for the steam distillation. A known
weight of (100 grams) air-dried and powdered plant
material was subjected to steam distillationinthe as-
sembly. When heated up, the plant cellsreleasetheir
components and some of them arevolatilized and car-
ried by the steam. Thevolatile componentswere col -
lected into thereceiving flask during 3 hours of steam
didillation®4. Thedidtillatesweretransferredinto clean
containersand stored in refrigerator until use.

Screening for antibacterial activity

Gram positiveand Gram negative bacteriacausing
food poisoning namely Bacillus cereus, Saphylococ-
cus aureus, Escherichia coli and Salmonella typhi
wereused astarget bacteria. Test tubescontaining sterile
Nutrient broth wereasepticdly inocul ated withthe pure
culturesof target bacteriamaintained on nutrient agar
slantsand incubated at 37°C for 24 hours. The broth
culturesof test bacteriaobtained after incubation were
used for inoculation. Theantibacterid activity of steam
digtillateswastested inliquid nutrient medid® with mi-
nor modifications. Thenutrient broth containing known
volumeof steam didtillateweresterilized by autoclaving
and wereinocul ated with standardized volumes of 24
hoursold broth cultures of test bacteriafollowed by
incubation at 37°C for 24 hours. A set of nutrient broth
tubesinoculated with bacterial cultureswaskept as
control without adding steam distillates. After incuba:
tion, the contentsin thetubeswere mixed thoroughly
using vortex mixer and the optical density was mea-
sured by spectrophotometer at awavelength of 560
nm asaguideto microbial growth. Thewhole set of
experiments was performed in triplicate, taking the
meansto get reliableresults.

RESULTSAND DISCUSSION

Theresult of antibacteria activity of steam distil-
lates of C.aromatica and C.fenestratumisgivenin
the TABLE. Among didtillatestested, C.aromaticawas
found to exert marked antibacteria activity when com-
pared to C.fenestratum. In case of C.fenestratum,
only Styphi wasfound to be affected to more extent
(32.35% inhibition) followed by B.cereus (12.36%in-
hibition), E.coli (12.27% inhibition) and S.aureus
(10.18% inhibition). In case of C.aromatica, morein-
hibition wasrecorded in case of Styphi (42.64% inhi-
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TABLE 1: Antibacterial activity of seam ditillatesin liquid
media showingreduction in growth in comparison with contr ol

Optical density at 560nm
E.coli B.cereus S.aureus S.typhi

Steam distillate

Control 0277 0275 0324 0340
Cossinium fenestratum 0243 0241 0201 0.230
(12.27) (12.36) (10.18) (32.35)

0165 0223 0266 0.195

Curcuma aromatica 1, 43y (18.90) (17.90) (42.64)

Results are average of three trials, Values within parentheses
are percentage inhibition as compared to control

bition) followed by E.coli (40.43% inhibition), B.cereus
(18.90% inhibition) and Saureus (17.90% inhibition).
It wasfound that Gram negative bacteriaare affected
more when compared to Gram positive bacteria.
Theantimicrobid activitiesof theplantsmay beat-
tributed to to the phytoconstituents present inthem such
asflavonoids, phenolicsand polyphenols, tannins, al-
kaloids, quinones, triterpenoids, sesquiterpenoidsetc.
These phytochemicalshave shown to possess antimi-
crobial activities against wide range of microorgan-
ismgfl. Essentid oilsareva uable naturd products, ob-
tained by distillation and other processes, used asraw
materiasinmany fie ds, including perfumes, cosmetics,
aromatherapy, phytotherapy, spices and nutrition™.
Essentid oilsare products, generally, of rather complex
compogition comprisingthevolatileprinciplescontained
intheplants, and moreor lessmodified during the prepa:
ration process®. Camphor (26.94%), ar-curcumene
(23.18%) and xanthorrhizol (18.70%) werefoundin
theessentia oil of C.aromatical®. Themost notable
volatileoilsof C.aromatica Salisb. (characterized by
GC and GC-MYS) being germacrene-D, curzerene,
germacrone, curzerenone, xanthorrhizol, curcuphenol
and hydroxyisogermafurenolide™. Threenew sesquit-
erpenes, isozedoarondiol, methylzedoarondiol and
neocurdione, were isolated from C.aromatica
Salish™. C.aromatica ethanol extract, when subjected
to mosquito repellent activity, wasfoundto providebit-
ing protection against mosquito and thusit could be
applied as an effective personal protection measure
against mosquito bitesd. C.aromaticawasfoundto
havetherapeutic potentia for the prevention of hyperg-
lycemia associated diabetic complications®®. The
C.fenestratum extract was found to produce strong
inhibition zones against Propionibacteriumacnesand
Phytochemical screening reveal ed the presenceof a-
kal oid which could beresponsiblefor activity!4, Anti-
bacterial activity of Cosciniumfenestratumwasfound
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to be mainly dueto the presence of berbering®®. Anti-
bacterial and antifungal activity of ethanol extractsof
C.aromatica and C.fenestratum have been investi-
gated?.

CONCLUSION

Theuseof plantsto treat diseases, including infec-
tiousones, has been extensively applied by people. The
demongtration of antimicrobia activity of steam distil-
lates against both Gram-negative and Gram-positive
bacteriaisan indication that the plants are potential
sourcesfor production of drugswith abroad spectrum
of activity. Theresultsof the study also support thetra-
ditional application of the plant and suggest the plant
extracts possess compoundswith antibacteria proper-
tiesthat can be used asantimicrobid agents. The present
findings havevalidated that the seam distillates could
be used for the treatment of some microbial infections
and diseases caused by these organisms, like UTI, and
bacterial food poisoning. Further experimentshaveto
be carried to separate the essential oilsfrom solution
andtheoil isto beinvestigated for antibacteria activity.
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