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ABSTRACT

Thecitruspeel essential oilsarethe most versatile essential oils. The present
paper describesthe antifungal activity of sseam distillates of peelsof differ-
ent citrus fruits namely Citrus limetta, C.sinensis and C.limon. A simple
laboratory apparatus has been employed to get steam distillate and the
distillate thus obtained was subjected to antifungal activity against As-
pergillus species by poison food technique. The results reveaed that the
steam digtillates of C.sinensis and C.limetta were potent enough to inhibit
the growth of test fungi while lemon digtillate was ineffective against test
fungi. Lack of efficacy of C.limon distillate could be dueto low concentra-
tion of compound inthedistillate. Among distillatestested, C.limetta distil-
late was found to be superior to other distillates. Theresultsareinjustifica-
tion with the antimicrobial activity of essential oils of citrus peel being
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considered as a waste in citrus industries.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Essentid oilsarevauablenatura productsused as
raw materia sin many fields, including perfumes, cos-
metics, aromatherapy, phytotherapy, spicesand nutri-
tion™™. Essentid oilsare products, generaly, of rather
complex compostion comprisngthevolatileprinciples
containedinthe plants, and moreor lessmodified dur-
ing the preparation process?. Thecitrusped essentia
oilsarethemost versatileessentid oils. Theseodilsare
mainly used for flavouring fruit beverages, confection-
eries, soft drinks, perfuming eau de cologne, soaps,
cosmeticsand household products. They area so used
inmedicd treatmentsasimmunestimulating aswell as
being anti-inflammatory agents. Thecitrusped essen-
tid oilsareknownto exhibit antimicrobial properties
such as antifungal, antibacterial, antiviral and
antiparasite®. Essential oils can be extracted usinga
variety of methods, adthough somearenot commonly

used today. Currently, the most popular method for
extractionissteam distillationinwhich water isheated
to produce steam that carriesthemost vol atile chemi-
casof thearomatic material withit. Thesteamisthen
chilled (inacondenser) and theresulting distillateis
collected. TheEssentia Oil normdly float ontop of the
Hydrosol (theditilled water component) and may be
separated of {14,

Incurrent citrusindustry, citrusfruitsaremarketed
fresh or asprocessed j ui ce and canned segments, while
fruit peel isproducedin great quantitiesand normally
regarded mainly aswaste. Exploring essentid oil seemed
to bean aternative way to evaluatethe underlying eco-
nomica vauesof ctrusduetothespecid rolesit played
infood, flavor and cosmeticsindustries®. The present
paper describestheextraction and antifungd activity of
steam distillatesof peelsof threecitrusfruits namely
Citrus limetta (Sweet lime), C.sinensis (Sweet or-
ange) and C.limon (Lemon) against Aspergillus spe-
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cies, most of which areknown to bethe causative agents
of opportunisticmycoticinfections.

MATERIALSAND METHODS

Collection of steam distillates of citruspeels

Fresh fruits of Citrus limetta, C.sinensis and
C.limon were purchased from the market and the peel
was separated. The peel of the fruits was madeinto
paste by grinding separately.

A simple laboratory quick-fit apparatus with a
1000ml digtilling flask (to boil the mixtureof plant ma:
terial and water), acondenser (to condensethe steam
to obtainthe steam distillate), and areceiving vessd,
was used for the steam distillation. A known weight of
(100 grams) paste was subjected to steam distillation
intheassembly. When heated up, theplant cellsrelease
their componentsand someof them arevolatilized and
carried by the steam. The volatile componentswere
collectedinto thereceaiving flask during 3hoursof steam
didillation®”, Thedistillatesweretransferred into clean
containersand stored inrefrigerator until use.

Screening for antifungal activity

Theantifunga activity of sseam distillatesof citrus
peel swas assessed agai nst three speciesof the genus
Aspergillusnamey A.niger, A.oryzaeand A.nidulans.
The suspension of sporesof thetest fungi (for inocula-
tion on poisoned plates) was prepared in atest tube
containing 0.85% gterilenormd sdlinecontaining 0.01%
Tween 80 detergent!®.

Theantifungal activity was assessed using Poison
food technique®. Thetest fungi wasdlowedtogrow in
Sabouraud’s dextrose agar plates poisoned with steam
digtillates (10% concentration). Thetest fungi werein-
ocul ated by Point inocul ation method. The effect of
extract onfunga growthwasdetermined by measuring
the diameter of the colony obtained on poisoned plate
and comparing with control (platesnot poisoned with
extract). Theexperiment wascarriedintriplicateto ar-
rive concordant readings.

RESULTSAND DISCUSSION

TABLE 1 and the graph show antifungd activity of
steam ditillatesof pedlsof different citrusfruits. From

TABLE 1: Antifungal activity of steam distillatesof citrus
ped

Steam  Average colony diameter of test fungi in cm
digtillate A.niger A.oryzae A.nidulans
Control 49 41 41
C.limon 4.9 4.2 4.2
C.sinensis 2.9 2.8 25
C.limetta 2.6 2.7 2.4
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thetable, it becomesclear that C.limettadistillatewas
morepotentininhibiting test fungi followed by C.anensis
and C.limon. In case of C.limon, the growth of
A.oryzae and A.nidulans has been enhanced and was
found to bemorethan thegrowthin control. Thegrowth
of A.niger wasfoundto benot affected by lemon dis-
tillate. The stimulation of fungal growth in case of
C.limondigtillate could be duetolow concentration of
thecompoundindistillate.

Essentid oilsarecomplex mixturescomprisng many
singlecompounds. Each of these constituents contrib-
utesto thebeneficial or adverse effectsof theseoils.
Therefore, theintimate knowledge of essentia oil com-
position allowsfor abetter and specialy directed ap-
plication. They are essentially obtained by
hydrodistillation as opposed to steam distillation,
hydrodiffusion or CO, extraction!*?; in addition to ex-
pression of the pericarp (or cold pressing) whichisa
specia method for Citrus (Rutaceae) pedl oilsextrac-
tion***2 from fresh or dried material.

A number of compoundsand substanceshave been
foundtoinhibit fungd growth, whileothershave stimu-
latory properties®3. In many instances|ow concentra-
tionsof test compoundsstimul ated fungd growth, while
higher concentrationscompletely inhibited them. Clove
oil a 50and 10ug/ml and cinnamonoil at 50ug/ml imu-
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lated the growth of A.flavusinliquid mediawhereas
higher concentrations reduced themycelia growthi*4,
Citrusped essentia oilsextracted by cold expression
from malta (Citrus sinensis) and mossumbi (Citrus
sinenss) were applied in different forms (treatments)
separately on breads. The essentia oilsinhibited and
delayed themicrobia growthinthebread. Maximum
inhibitory effect was achieved against moldsand bac-
teriaby sprayingthemataped essentia oil on bread.
There has been speculation on the contribution of the
terpenefraction of the oilstotheir antimicrobia activ-
ity*™, Theantimicrobid activity varieswidely, depend-
ing on thetype of spiceor herb, test medium and mi-
croorganism™®, A content of essential cilsin different
speciesisinfluenced by genetic materid, culture condi-
tions, environment and by crop and post-crop process-
ing[17,18]_

CONCLUSION

In citrusindustry, fruit peel is produced in great
guantitiesand normally regarded mainly aswaste. Ex-
ploring essentid oil seemed to bean dternativeway to
evduatetheunderlying economicd vauesof citrus. The
present paper highlighted antifungal activity of steam
digtillatesof threecitrusfruit pee sagainst Aspergillus
gpecies. Thus, thesteam ditillates of citruspeel canbe
recommended against fungal infections. Regular con-
sumption of distillate could make the body resistant
againg fungd infections. Further experimentsinanima
models could possibly reveal thereal potential of the
didillates.
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