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ABSTRACT

The antifungal activity of embelin (2,5 dihydroxy 3-undecyl- p-
benzoquinone) and its complexeswith Co (I1), Ni (11), Cu (11) and Zn (11)
have been evaluated against Candida albicans and Aspergillus niger by
using agar diffusion method. These compounds showed significant
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enhancement in activity at higher concentrations of the complexes but
moderate activity as compared to fluconazol e and clotrimazole.
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INTRODUCTION

Embeliaribesbel ongsto thefamily Myrsinaceae
isabenzoquinonederivativeused asherba medicine.
|t possessesgreat medicind importance. Embdinisused
asantihelmithic and to cure skin diseasesin Ayurveda,
siddhaaswel asin Unani medicing. Dried berries of
this4 plant havetraditiond reputation for showing anti-
fertility activity?. Embelind so showsanti-inflamma-
toryt¥, antitumor!® and freeradical scavenging activi-
tied®. It wasreported that the extracts of E.ribeswere
useful inthetreatment of abdominal tumorsand cystic
tumorg® Thederivativesof embelin asoplay anim-
portant roleinthe anticancer activity!. It wasreported
that the phospholipid complex of embelin actsasan
effectivedrug delivery tool® andembdinisused asa
cathodein zinc based secondary battery using ZnCl.-
NH,Cl asan electrolyte’®. Copper (1) complexes of
embelin have been found to display fairly good cata-
Iytic activity for the reduction of molecular oxygen*?,

Theauthorshavereported the speciation of binary com-
plexesof embdinwith somebiologicaly important meta
iong™. Based onthe stability constants of binary com-
plexesof embdinwith somebiologicaly important meta
ionsobtained by speciation studiesand itsrelevancein
biologicd sysemstheauthorshave synthesized, charac-
terized and reported the Ni (1N™2, Cu (11)*% and Zn
(1IN complexesof embelinin 1:2 molar proportion.
Theauthorshaved so reported theantibacterial activity
of thesemetal complexed®®. Different solvent extracts
of Embdliaribeswerescreened for antifunga activity!2®.
Inview of thevariousbioactivitiesexhibited by embdin,
itscomplexesand derivativeswe attempted to investi-
gatetheantifungd activity of embdinanditsbinary com-
plexeswith Co (1), Ni (1), Cu (1) and Zn (I1).

MATERIALSAND METHODS

| solation of embdin
Embelin was isolated from Embelia ribes. The
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seeds of Embeliaribes (500 g) were purchased from
thelocal market and it was cleaned, dried, powdered
and subjected to extraction by n-hexanein asoxhlet
assembly*”, 500 g of powdered Embdiaberrieswere
soaked inn-hexanefor 7 days. Thelevel of n-hexane
was maintained 1 inch above the powdered berries.
The contentswerethen refluxed for 2 hours. It isfil-
tered by applying vacuum sucssionwhileitishot. Upon
coolingembdin precipitatesout, whichwasfiltered and
filtratewas again used to soak thematerial for second
extraction for another 7 days and the processis re-
peated. The crude embelin obtained from the extrac-
tion wasrecrystdlized from benzene. Therecrystadliza-
tion processwasrepeated until goldenyellow crystals
of embelin (9g) wereobtained. The purity of the com-
pound was determined by thin layer chromatography
onoxalicacid coated silicagel plates, using hexane-
ethylacetate (9:1 and 9:2) solvent systemsshowed a
snglespot and itischecked with authenticated sample.
Themelting point was observed to be 142°C.

Synthesis of complexes

Preparation of the Dichlorobis (embelinate) metal
(IN: Hydrated metd chloride (5 mmol) and embelin (10
mmol) weredissolved in ethanol (20 cm?®) separately
and mixed. Acetone (10 cm®) was added to the solu-
tion and stirred for 30 minutes. The preci pitated com-
plex wasfiltered, washed thoroughly with ethanol and
the collected precipitate was dried under vacuum at
room temperature.

Tested compounds

Embdinwasisolated from the berriesby amethod
described previously. Metal complexeswere synthe-
sized by theabove method. Solutionsof al thesecom-
poundswere prepared at the concentrationsof 5 mg/
ml, 10mg/ml and 20 mg/ml using dimethyl sulfoxide.

Antifungal activity

Thisactivity wasdetermined by employing theagar
diffusionmethod*8. All themeta complexeswereevau-
ated for in vitro antifungal activity against Candida
albicansand Aspergillusniger. Sabouraud’s dextrose
agar wasused asamediumfor cultivating fungi inthe
laboratory. Theinoculated medium wastransferredin
to sterilepetridishes, evenly distributed and allowed to
solidify. Thereafter the cups (8 mm) weremadewitha
sterile stainless steel borer. Into each of these cups50

uL of the test compound was added. Each 50 puL ofthe
standard and control were used. Dimethyl sulphoxide
used asacontrol.

Fluconazol e and clotrimazol e were used as stan-
dardsfor A. niger and C. albicansrespectively. Inhi-
bition zone diameters were recorded after 48 hours.
All thezonediameterswere average of threereadings.

Theactivity of each compound wasevaluated at
250, 500 and 1000 pug mL* concentrations. Fluconazole
and clotrimazol e as standards were a so tested under
smilar conditionsfor thecomparison of theresults. Fungi
usedinthisprocedurewere obtained fromthe Ingtitute
of Microbia Technology and National Collection of
Industria Microorganisms.

a) Aspergillusniger (NCIM no. 548)
b) Candidaalbicans(MTCC no. 227)

RESULTSAND DISCUSSION

Inhibition zone diameterswere measured and re-
ported in TABLE 1 and shown in Figure 1. In the
case of Aspergillus niger it isobserved that by in-
creasing theconcentration thezoneof inhibitionisaso
increased in Co, Ni and Zn complexesof embelin. Co
and Ni complexes of embelin showed feebleactivity.
It isobserved that the complexes of embelinwith Zn
exhibited activity against Candida albicansand As-
pergillusniger at 1000 pg mL*. Embelinand its Cu-
complex did not exhibit any activity against Candida
albicans and Aspergillus niger even at higher con-
centrations. Complexes of embelin with Zn aso ex-
hibited moderate activity against Saphylococcus
aureus and Pseudomonas aeruginosa at 200 ug mL-
1(15). Zinc (I1) complexeswith organic ligands play
important rolein clinical medicine. Complex of zinc
(I acetate with erythromycin is used for acne
therapy!9. According to the general statements made
about thedifferencesin sensitivity of different groups
of microbes, it wasreported that fungi aremoreresis-
tant than bacteria?>?3. In our observation, it is ob-
served that fungi, Candida albicans and Aspergillus
niger required very high concentration of the com-
plex when compared to bacteria. Thismay bedueto
thenatureof fungd cdll wal whichismadeupof chitin,
the hard cover of the exoskel etons of the arthropods
areaso madeup of chitin, whichisrelatively resis-
tant, including microbia decomposition.
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TABLE 1: Effect of embelin and itscomplexeson fungi

Zone of inhibition (mm) (£SD)

Candida albicans

Aspergillus niger

Compound

250 pg mL™ 500 pug mL”' 1000 pg mL™* 250 ug mL™* 500 pg mL™* 1000 pg mL*

S1- Co (Cy7H2504).Cl, 00 00 11 (+0.58) 00 14 (+0.58) 16 (+0.58)
S,.Ni (C17H2504).Cl, 00 00 15 (+1.00) 12 (£0.58) 13 (x1.00) 15 (+0.58)
S;. Cu (Cy7H2504)Cl 00 00 00 00 00 00
S4.Zn (C17H250,),Cl, 00 00 23 (£0.58) 00 19 (x0.00) 22 (+0.58)
S5 Cy7H 2604 (Embelin) 00 00 00 00 00 00
Standard (Fluconazole) - - - 16 (+1.00) 16 (£0.58) 17 (£1.00)
Standard (Clotrimazole) 35 (£0.58) 34 (£0.58) 35 (£1.00) - - -

Control (DMSO) - -

S;: Co-Complex, S, Ni - Complex, S,; Cu-Complex, S,: Zn Complex, S;: Embelin, S;: Fluconazole or Clotrimazole and SD:

Sandard deviation.

S,: Co-Complex, S,: Ni - Complex, S;: Cu- Complex, S;: Zn Complex, S;: Embelin, S;: Clotrimazole (C. albicans) or Fluconazole

(A. niger).

Figurel1: Inhibition zonediameter sof embelin and itscomplexesat 1000 pg mL™.
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