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ABSTRACT

Essential oils are valuable natural products used as raw materialsin many
fields. This study reveals antimicrobial and anthelmintic activity of steam
distillates of Hemidesmusindicus and Swertia chirata aloneand in combi-
nation with Cow urine. The steam distillates were obtained by subjecting
the powders of plants to distillation using simple distillation apparatus.
The distillates obtained were tested for antibacteria activity, antifungal
activity and anthelmintic activity. The results obtained revealed potential
of the distillates against bacteria, fungi and worm tested. Significant result
was seen in case of Hemidesmus distillate when compared to other distil-
lates. Hemidesmus distillate alone was found to be superior to distillate
from Hemidesmus-Cow urine combination. Swertia distillate wasfound to
possess lesser activity when compared to combination. Among fungi tested,
Aspergillus niger was found to be affected to more extent than other
fungi. Theresultsrevealed the potential of steam distillates against bacte-
rig, fungi and helminthes. The inhibitory effect of distillates could be at-
tributed to active principles present.
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INTRODUCTION

Hemidesmusindicus commonly known asIndian
Sarsaparilla, bel ongingto thefamily Asclepiadacese, is
adender laticiferous, twining, sometimesprostrate or
semi erect shrub, occurring over thegreater part of In-
dia. Thisisacommon medicinal plantwidely usedin
Indian Systemsof Medicineand dsoanofficid drugin
Indian Pharmacopoeiaand British Pharmacopoeia. The
rootsare used asantipyretic, anti-diarrhoed, astringent,

blood purifier, digphoretic, diuretic, refrigerant and tonic.
Rootsareuseful in biliousness, blood diseases, dysen-
tery, diarrhoea, respiratory disorders, skin diseases,
syphilis, fever, leprosy, leucoderma, leucorrhoes, itch-
ing, bronchitis, asthma, eye diseases, epilepticfitsin
children, kidney and urinary disorders, lossof appetite,
burning sensation and rheumatism. Root bark isused
to cure dyspepsia, loss of appetite, nutritional disor-
ders, fever, skin diseases, ulcer, syphilis, rheumatism
and leucorrhoea. Stem of H.indicusis used as dia-
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phoretic, diuretic, laxativeand intreating brain, liver
andkidney diseases, syphilis, glegt, urinary discharges,
uterinecomplaints, leucoderma, cough and asthmal,
Swertia chirayita belongs to family Gentianaceae,
which recordsthe occurrence of taxonomically infor-
meativemolecules, namdy iridoids, xanthones mangiferin
and C-glucoflavones. Thebiologicd activitiesattributed
to Swertia chirayita are Alternative, Antihelmintic,
Antileishmanial, Anticholinergic, Anticonvulsant,
Antiedemic, Antiinflammeatory, Antimdarid, Antipyretic,
Antitubercular, Astringent, Bitter, Cardio stimulant,
Cholagogue, Choleretic, CNS depressant, Emollient,
Hepatoprotective, Hypnotic, Hypoglycemic/antidia-
betic, Laxative, Secretagogue, Stomachic, Tonic,
Undersedative, Vermifuge. Schirayitaisusedin Brit-
ish and American pharmacopoeias astincturesand in-
fusions. According toAyurvedic pharmacol ogy, chirata
isdescribed ashitter intaste (rasa). Thetherma action
(virya) of chirataisdefined ascooling (shita). Chirata
islight (laghu), i.e. easily digestible, and ruksha (dry).
These characteristics drain heat from the blood and
liver. Itsuse has al so been mentioned in Unani medi-
cine. Concoction of chiratawith cardamom, turmeric
andkutki isgivenfor gagtrointesting infections andadong
withginger itisconsdered good for fever. When given
aongwithneem, manjishtaand gotu kola, it servesasa
curefor various skin problems. It isused in combina-
tion with other drugsin cases of scorpion bite.

Essentid oilsarevaluablenatura productsused as
raw materiasin many fields, including perfumes, cos-
metics, aromatherapy, phytotherapy, spicesand nutri-
tion®®, Essential oilsare products, generaly, of rather
complex composition comprisngthevolatileprinciples
containedin the plants, and moreor lessmodified dur-
ing the preparation process.

Theamsand objectivesof present study carried
by us is prepare steam distillates of Hemidesmus
indicusand Swertia chirataaoneand in combination
with Cow urineand find out whether the possess anti-
microbia andanthel mintic activity.

MATERIALSAND METHODS

Extraction by steam distillation
Essential oilscan be extracted using avariety of
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Figurel: Digtillation assembly

methods, athough some are not commonly used today.
Currently, the most popul ar method for extractionis
steam distillation in which water isheated to produce
steamthat carriesthemost vol atilechemicalsof thearo-
matic material withit. Thesteamisthenchilled (ina
condenser) and theresulting distillateiscollected. The
Essentia Oil normally float ontop of theHydrosol (the
distilled water component) and may be separated of f.
A smplelaboratory quick-fit gpparatus (Figure 1) with
a1000ml distillingflask (to boil themixture of plant
materia and water), acondenser (to condensethe steam
to obtainthe steam distillate), and areceiving vesse,
was used for thesteam distillation. A known weight of
(100 grams) air-dried plant material was subjected to
steam distillationin theassembly. When heated up, the
plant cellsreleasetheir components and some of them
arevolatilized and carried by the steam. Thevolatile
componentswerecollected into thereceiving flask dur-
ing 3 hoursof steam distillation(®”. Steam didtillation
was carried using powders of the sel ected plantsand
combination of powder and Cow urine. Thedistillates
weretransferred into clean containersand storedinre-
frigerator until use. In case of some plant materids, the
recovered mixturewasalowed to settleand the oil was
withdrawn. Therecovered essentid oilsweredsomain-
tainedintherefrigerator for future use.

Screeningfor antibacterial activity

Gram positive bacterianamely Bacillus subtilis,
Saphylococcus aureus and Gram negative bacteria
namely Escherichia coli, Klebs ella pneumoniaeand
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Pseudomonas aeruginosa were used. The pure cul-
turesof test bacteriaon Nutrient agar dantsweremain-
tained inrefrigerator and regularly checked for con-
tamination. Periodic transferswere made aseptically.
Test tubes containing sterile Nutrient broth were asep-
tically inoculated with the pure cultures of test bacteria
maintained on nutrient agar dantsandincubated a 37°C
for 24 hours. The broth cultures of test bacteria
obtained after incubation wereused for inoculation. The
antibacteria activity of steam didtillateswastestedin
liquid nutrient medi&® with minor modifications. The
nutrient broth contai ning known volumeof sleam ditil-
late of selected plantsand plant-cow urinecombination
was sterilized by autoclaving. The sterilemediacon-
tal ning tubeswereinocul ated with sandardized volumes
of 24 hoursold broth cultures of test bacteriafollowed
by incubation at 37°C for 24 hours. A set of nutrient
broth tubesinocul ated with bacteria cultureswaskept
ascontrol without adding steam distillates. After incu-
bation, thecontentsin the tubesweremixed thoroughly
using vortex mixer and the optical density was mea-
sured by spectrophotometer at awavelength of 490
nm asaguideto microbial growth. Thewhole set of
experiments was performed in triplicate, taking the
meansto get reliableresults, and each set included a
control broth containingno steam distillate.

Screeningfor antifungal activity

In the study, speciesof thegenus Aspergilluswere
selected astarget fungi which areknown to cause op-
portunistic mycoticinfectionsin susceptibleindividuds.
Thepureculturesof test fungi on SDA dantsand were
maintained in refrigerator. Periodic subcultureswere
doneaseptically. The suspension of sporesof thetest
fungi (for inocul ation on poisoned plates) was prepared
in atest tube containing 0.85% sterile normal saline
containing 0.01% Tween 80 detergent’®. The antifun-
gd activity wasassessed using Poison food technique™®,
Thetest fungi wasalowed to grow in Sabouraud’sdex-
trose agar plates poi soned with steam distillates (10%
concentration). Thetest fungi wereinocul ated by Point
inocul ation method wherethe spore suspension of test
fungi weretakenwith the help of asterileinoculation
needle and touched the centre of the medium. Theef-
fect of extract on funga growth was determined by
measuring thediameter of the colony obtained on poi-

soned plate and comparing with control (plates not
poisoned with extract). The experiment wasdonein
triplicate and averagereading was recorded.

Screening for anthelminticactivity

Inthisstudy, Indian earthworm mode was sdlected
astheearthwormsareeasily availableand used widdly
for theinitid evauation of anthelminticactivity of com-
pounds. The assay was performed on adult Indian
earthworm duetoitsanatomica and physiological re-
semblancewith theintestina roundworm parasite of
human beings*™. Indian adult earthworms (Pheretima
pasthuma) collected from thelocal earthworm breeder
inthe outskirtsof Shivamoggacity wereused for the
Anthelmintic study. Equal sized (8+ 1 cm) wormswere
selected for the study. The wormswere washed with
normal salinetoremoveadl theextraneousmatter. Pip-
erazine citrate (750mg/5ml) manufactured by
GlaxoSmithKline Pharmaceutical Limited, Bangalore,
was used asreference standard for anthel mintic study.
0.85% normal salinewas used as control. It was pre-
pared by dissolving 0.85 g NaCl in minimum volumeof
distilled water and the final volume was made up to
100ml with digtilled water.

Variousdilutionsof standard drug (Piperazine) and
test materia s(steam distillates) were prepared in nor-
mal saline (0.85%). 5% of standard drug and test in
norma sainewere poured into respectivelabeled Petri
plates (50 ml in each plate) and 6 wormsof equd size
(or nearly equal) wereintroduced into each of thepl ates.
Observationsweremadefor thetimetaken to paray-
sisand death of individua worm. Paralysiswassaidto
occur when the worms were not able to move even
in normal saline. Death was concluded when the
wormslost their motility followed with fading away
of their body colorg*Y. Death was al so confirmed by
dippingthewormsindightly warmwater. Themortdity
of parasitewasassumedto haveoccurredwhendl signs
of movement had ceased*?.

RESULTSAND DISCUSSION

Resultsof antibacterid activity of sseam distillates
of selected plants aone and in combination with cow
urineagainst Gram positive and Gram negative bacte-
riaisdepicted in TABLE 1. Amongdistillatesemployed,
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TABLE 1: Antibacterial activity of steam distillates of
selected plants(singleand combined distillates)

Optical density at 540nm

Q
e o £ &
Treatment* S B 3 = )
© S S
| ) @ 3
o]
i) 2 &
< o
Control 0.440 0.488 0.625 0.585 0.505

Hemidesmus distillate 0.047 0.060 0.020 0.020 0.046

(89.31)(87.70)(96.80)(96.58)(90.89)
0.200 0.173 0.535 0.365 0.217
(54.54)(64.54)(14.40)(37.60)(57.03)
0.305 0.380 0.530 0.435 0.350
(30.68)(22.13)(15.20)(25.64)(30.69)
Swertia-Cow urine 0.108 0.090 0.103 0.079 0.270
distillate (75.45)(81.55)(83.52)(86.48)(46.53)
Results are average of three trials, Values within parentheses-
Per centage inhibition when compared to control, *Concentra-
tion- 5%
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Inhibition of test bacteriaby steam distillates

c 120
(@]
= 100
o]
= BO 4
c
© 80 4
2 40 :
£ ol .
<
gf U T T T T
o G F v s
(q‘i. 3-,\ .@:"‘Ih 6\'3(\ \!pc\\.,
%.n'l &y @_\'} &
& &
e 2
Test bacteria

B Hemidesmus Bl Hemidesmus-Cow O Swertia-Cow uring
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O Swertia distillate

moreinhibitionwasrecorded in case of Hemidesmus
indicus when compared to Swertia chirata. Aninhi-
bition of more than 80% was recorded in case of all
bacteriaby Hemidesmussteam didtillate. But didtillate
of Hemidesmus-Cow urinecombinationwas not found
to beeffectiveastheinhibition recorded waslesser when
compared to Hemidesmus distillate alone. In case of
Swertia, combinationtria wasfound to be moreeffec-
tivethan Swertia digtillated one. Thissuggeststhat the
Hemidesmusdistillate aloneis more potent than com-
bination whilecombinationtrid waseffectivethan plant
distillateaonein case of Snvertia. In case of antifungal
activity (TABLE 2), the colony diameter of test fungi
was found to be less in poisoned plates when com-
pared to control. A.niger wasfound to bemoreinhib-

TABLE 2: Antifungal activity of steam distillatesof selected
plants(singleand combined distillates)

Aver age colony diameter in cm

*

Treatment A.niger A.oryzae A.nidulans A.terreus
Control 4.3 3.8 3.7 27

. - 1.8 2.1 0.7 0.7
Hemidesmusdistillate o1 (1473)  (81.08)  (73.07)
Hemidesmus-Cow 2.7 2.3 22 0.9
urine ditillate (37.20) (39.47) (40.50) (66.66)

o 3.3 2.7 29 21
Swertiadistillate o355 ogosy (2162  (22.22)
Swertia-Cow urine 2.3 20 22 0.6
distillate (46.51) (47.36) (40.50) (77.77)

Results are average of three trials, Values within parentheses-
Percentage inhibition when compared to control, *Concentra-
tion- 10%

Inhibition of test fungi by steam distillates

80 il

Per centageinhibition

0 A T T T
A oryzas AL nidulans A, terreus

Test fungi

o "E"!"idEE""'-JE B Hemidesmus-Cow O Swertia-Cow uring
disfillate urine distillate distillate
0O Swertia distillate

AL niger

ited by distillateswhen compared to other test fungi.
Moreinhibition of test fungi wasrecorded in case of
Hemidesmus steam distillate when compared to other
trids. Swertia distillatea onewasfoundto belessin-
hibitory ascompared to Hemidesmusdistillate. Incom-
bination trials, Swertia was found to be superior to
Hemidesmus. The results of the study reveal that
Hemidesmusdistillate a onewas more effective than
combinationtrid. TABLE 3reved santhe mintic activ-
ity of steam distillates against earthworm model. The
average paralysis and death time in case of
Hemidesmusdistillate alonewas found to be 31 and
43 minutesrespectively whileit took moretimeto cause
paralysis (85 min) and death (133 min) in case of
Hemidesmus-Cow urinecombination. Inthiscasealso
Hemidesmusdistillate l onewasfound to be more ef-
fectivethan combinationtrid. Pardysisand desthtime
wasfound to belessin casedistillate from Swertia-
Cow urine combination than Swertia distillate alone.
Thus, combinationtriad wasfound to beeffectiveonly
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TABLE 3 : Anthelmintic activity of various extracts of
sdlected plants(singleand in combination)

Averagetime
Treatment* (in minutes)
For paralysis For death
Hemidesmus Didtillate 31 43
Hemidesmus-Cow urine distillate 85 133
Swertia Digtillate 229 257
Swertia -Cow urine digtillate 56 83
Piperazine citrate 16 28

Results are average of three trials, Number of worms in each
trial- 6 worms/treatment, *Concentration- 5%

Averageparalysisand death time

- O For paralysis
' B For death

Averagetlmeln min
5 =]
L i |
> i
%

in case of SwertiawhileHemidesmusdistillate alone
was moreeffectivethan combination.

Herbd ditillatesare aqueous solutionsor colloidal
suspensions(hydrosol) of essentid oilsusualy obtained
by geam didtillationfrom aromatic plants. Aromatherapy
is the therapeutic use of fragrances or at least mere
volatilesto cure, mitigate or prevent diseases, infec-
tionsand indispositionsby meansof inhaation*3. This
hasrecently attracted the attention of many scientists
and encouraged them to screen plantsto study the bio-
logical activitiesof their oilsfrom chemical and phar-
macol ogical investigationsto therapeutic aspects. Es-
sentid oilsarecomplex mixturescomprisng many single
compounds. Each of these congtituents contributesto
the beneficial or adverse effects of these oils. There-
fore, theintimate knowledge of essential oil composi-
tionallowsfor abetter and specially directed applica-
tion’®. They areessentialy obtained by hydrodistillation
(the plant material isheated in two to threetimesits
weight of water with indirect steam from outsidethe
ill) asopposed to sseam distill ation (the plant materia
isextracted by direct steam, produced inthetill, or by
indirect steam, produced outside and fed into the still),
hydrodiffusion (low-pressure steam (< 0.1 bar) replaces
thevolatilefrom theintact plant material by osmotic
action) or CO, extraction'®; in addition to expression

of the pericarp (or cold pressing) which isaspecial
method for Citrus (Rutaceae) ped oilsextractionl*+1°
fromfresh or dried materia. The microwave assisted
process hasa so been devel oped and reported by many
authorsasatechniquefor extraction of essentid oilsin
order to obtain agood yield of the essenceandtore-
ducetimeof extraction!*¢'7, Another technique con-
sstsof extracting oilsusing amechanica and thermo-
chemicdl reaction*”, Chemica analysisof essentid ails
isgenerdly performed usng GC for quantitative analy-
sisand GC/MSfor quaitativeanalysig™d.

CONCLUSION

Essentid oilsarecomplex mixturescomprisng many
single compounds. Each of these constituents contrib-
utesto thebeneficial or adverse effectsof theseoils.
Thishasrecently attracted the attention of many scien-
tistsand encouraged them to screen plantsto study the
biologicd activitiesof their oillsfrom chemicd and phar-
macol ogical investigationsto therapeutic aspects. The
present investigetion reved sthepotentia of theseherba
digtillatesagainst bacteria, fungi and wormstested. Fur-
ther experimentsin animal modelscould possibly jus-
tify theredl potentia of theplantsselected ininhibiting
disease causing pathogens.
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