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Abstract
The present study was aimed to investigate antghial potential of gel formulated witRunica granatum peel
extractand Glycyrrhiza glabra root extract against two gram positive bactema gram negative bacteria and a
fungal strain. Different gels were formulated bywag the concentration of the extracts and evaunaivas done
by cup plate method for zone of inhibition and hrdilution method for MIC (Minimum Inhibitory Conogration)
determination. The formulated gel was compared datimicrobial activity with standard marketed sive
sulfadiazine preparation. MIC range fBunica granatum pericarp andalycyrrhiza glabra roots was found to be
0.05- 3.2 mg mt and 5-25 mg il respectively. Formulation containing these exsashowed significant zone of
inhibition for 0.25%, 0.5%, 1%, 2%, 3% of which Khowed maximum zone of inhibition (ranging from3t 37
mm) as compared to marketed preparation. The sele® gel formulation also showed good antifungaiviy
when compared to marketed preparation. Thus theepténvestigation revealed that the developedaggiulation
has potential antimicrobial activity.
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I ntroduction

Antimicrobial gels can be used in many advanced Glycyrrhiza glabra L. (Licorice) belonging to family
wound dressing products and as promising topica|Fabaceae, consists of dried roots of the pkmative
treatment for many other infectious diseases. Tedpic t0 Mediterranean region and central and southwest
gels as wound healing treatment are popular becausésia. Glycyrrhizin is the main constituent in Licorice
they are cost-effective, easy to use and comfaztédsl responsible for its anti-inflammatory activity; ibfts

the patients. both cortisone degradation in the liver and geinamat
Punica granatum L. (Pomegranate) belonging to family ©Of reactive oxygen species {0 HO,, ‘OH) by
Punicaceae, consists of dried rind of the flowerisT  neutrophils. Since it has no-effect on reactivegexy
deciduous shrub is cultivated in Mediterraneanaegi ~ SPecies generated by cell free system, it doesctoas
Southeast Asia, tropical Africa and in almost & scavenger for these entities but decrease their
throughout India up to an altitude of 2000 m in the generation by inhibiting neutrophil metabolism. $hu
hills'. The potential therapeutic uses of pomegranateits anti-inflammatory activity can be used in the
are wide-ranging including treatment and preventibn  Preparation of skin cosmetics and in treatment of
cancer especially breast and colon caftedental dermatoses and pruritfs Medicinally licorice is used
conditions' © protection from ultraviolet (UV) in the treatment of menstrual cramps, menopause
radiatior, topical microbicide for HIV preventidrand ~ Symptoms, upper respiratory track ailment, and
in prevention of chronic periodontfisThe tannins  hypoglycemi&’. Studies on antibacterial activity of
present in the extract of the fruit rind were founcbe ~ Glycyrrhiza glabra are reported where in glycyrrhizin,
effective  as  antihelminti€ antibacteridi*2 used as a vehicle in orally administered products
antifungal* and antiviral® activities. Ellagic acid inhibits the growth of some bacteria, as well astale
present predominantly in pomegranate peel, mesocarpladue formatiof?. Resistance of pathogens to
and arils extracts is responsible for its antibaate Synthetic drugs and antibiotics already in use raake

activityle' v search for plants with antimicrobial potential more
important, as they can be used as substitute for

* Corresponding Author synthetic antibiotics and drugs Therefore researchers

E.mail: bagade_varsha@yahoo.com are progressively turning their attention to folk

medication, searching for new leads to developebett
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drug against microbial infections. Keeping in mihe NCIM 2957, ATCC NO 10031) were used in the study.

activity of both the herbs, this work was conducted All the bacterial strains were grown and maintaioed
develop a gel formulation so as to get the synBecgis nutrient agar slants for 24 hours aBandida albicans

activity as well as easy to use formulation. was grown on Sabouraud’s Dextrose Agar slants for
Material and M ethods 48-72 hours. All the microorganisms were confirmed
Plant material by staining technique.

The plants Glycyrrhiza glabra roots and Punica Standardization of culture

granatum pericarp were purchased from Yucca McFarland standards were used as a reference uetadj
Enterprises, A-246, Antop Hill Warehousing Co., the turbidity of bacterial suspension so that theber
Barkat Ali Naka, Wadala (E) Mumbai and were of bacteria will be within a given range. Original
authenticated by Dr. H.M. Pandit, Department of McFarland standards were obtained by mixing
Botany, Khalsa College, Matunga, Mumbai. Specimen specified amounts of barium chloride and sulfuca
sample P. granatum (3513a) andG. glabra (3513b)] together. Mixing the two compounds forms a barium
was stored in their lab and voucher number wasntake sulfate precipitate, which causes turbidity in the
The drugs were sun dried, coarsely powdered andsolution. A 0.5 McFarland standard was prepared by
stored in airtight container. All chemicals andgeats ~ mixing 0.05 mL of 1.175% barium chloride dihydrate
used were of LR grade. (BaChL2H,0) with 9.95 mL of 1% sulfuric acid
Prepar ation of extracts (H,SOy). The standard can be compared visually to a
The individual drug weighing 50 g each®@fycyrrhiza suspension of bacteria in sterile saline or nutrpeath.
glabra and Punica granatum were extracted with If the bacterial suspension is too turbid, it cae b
methanol by hot continuous percolation method in diluted with more diluents. If the suspension ig no
Soxhlet apparatus. The methanolic extracts wereturbid enough, more bacteria can be added. Thareult
filtered, evaporated and dried under reduced pressu was standardized by spectrophotometric method using
with rotary evaporator to get it in dry powderednfio ~ McFarland turbidity standafd The inoculums
The dried extract weighing 18.5 g d@lycyrrhiza suspension was prepared by picking 5 colonies of at
glabra and 17 g oPunica granatum were used further ~ least 1 mm diameter and suspending the materibdin

for the formulation of gel. ml sterile 0.85% NaCl solution. The turbidity of
Preliminary phytochemical screening resulting cell suspension measured at 540 nm was
The methanolic extracts were subjected to qual#tati adjusted with saline solution to match that of 0.5
test for the identification of various plant constinté>. - McFarland turbidity standard. This produced cell
Development of for mulation suspension containing 140 5x1C cell mr*, which

Ingredients used for the formulation of gel areegivn was then diluted 1:100 with desired test medium
Table no. 1. A water soluble gel was prepared usgiag  ( Nutrient broth for bacterial culture and Sabowrau
dried methanol extract of Pomegranate peels andDextrose broth for fungal culture) to provide inhgus
Licorice roots. Carbopol 940 was dispersed in kksti  of 1x10*- 5x10' cells ml*.

water (Methyl Paraben 0.15% and Propyl ParabenAntibacterial and antifungal assay

0.02%) and glycerin overnight. Weighed quantitiés o Antibacterial and antifungal activity was checkeg b
extract of Glycyrrhiza glabra and Punica granatum agar well diffusion methdd For antibacterial assay,
was dissolved in propylene glycol and was addeti¢o  the individual drug extract was studied using Nautti
polymer dispersion. The mixture obtained was finall broth by Broth dilution and the gel formulation ni
mixed to obtain a hydro gel. Remaining quantity of Nutrient agar by agar well diffusion method. The
distilled water was added and neutralized to pHith w formulated gel was then compared with the marketed
Triethanolamine by constant stirring for 10 minutes Licorice preparation (Bleminor®, Himalaya Product)
Formulation was prepared by varying extract rato b and marketed silver sulfadiazine preparation
0.25%, 0.5%, 1%, 2% and 3%; finally gel was packed (Soframycin®) for the antimicrobial activity.

in collapsible tubes. Deter mination of Minimum Inhibitory
Microorganisms Concentration (MI1C)

For anti-bacterial study gram positive bacteriansas ~ MIC of individual extracts of Pomegranate rind and
Staphylococcus aureus (Strain No.NCIM 2079, ATCC  Licorice roots were determined by nutrient brotings
NO 6538), Bacillus subtilis (Strain No. NCIM 2063, broth dilution metho®. The bacterial suspension was
ATCC NO 6633) and gram negative bacteria like used as positive control and nutrient broth wasl wse
Pseudomonas aeruginosa (Strain No.NCIM 5031, negative control. The MIC is recorded as lowest
ATCC NO 25619)Klebsiella pneumonia (Strain No. concentration of drug, which can inhibit the growtid
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show clear fluid without turbidity after 24 hours o potential against pathogenic microbes and can bd us
incubation at 37°C. The values of MIC determination as antimicrobial agent for treatment of various
were compared against Streptomycin standard. Thednfectious diseases.
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Table 1: Development of Formulation

Quantity taken per 100 g (in grams)
Ingredients 1 2 3 4 5
(0.25%) (0.5%) (1%) (2%) (3%)
Glycyrrhiza glabra extract 0.125 0.25 0.5 1 1.5
Punica granatum extract 0.125 0.25 0.5 1 1.5
Carbopol 940 1 1 1 1 1
Propylene Glycol 200 20 20 20 20 20
Glycerin 5 5 5 5 5
Methyl Paraben 0.15 0.15 0.15 0.15 0.15
Propyl Paraben 0.02 0.02 0.02 0.02 0.02
Tri ethanolamine QS QS QS QS Qs
Purified water 100 100 100 100 100
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Table2: MIC for Pomegranate and Licorice extract
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A4

Drug Saphylococcus Bacillus subtilis Pseudomonas Klebsiella
concentration aureus aeruginosa pneumonia
Punica granatum extr act
0.05 + + + +
0.1 + + - +
0.2 - + 4 -
0.4 - - - -
0.8 - - - -
1.6 - - - -
3.2 - - - -
Glycyrrhiza glabra extract
1 + + - +
5 + + - -
10 + - - -
15 - - - -
20 - - - -
25 - - - -
+: Presence of growth; - : Absence of growth
Table 3: Zone of Inhibition for formulation
Micro Prepar ations Zone of Inhibition (mm)*
organisms 0.25% 0.5% 1% 2% 3%
Saphylococus Gel formulation - 30 34 37 40
Aureus Marketed Silver 20 19.5 21 19 20
Sulfadiazine Preparation
Marketed Licorice preparation - - - - -
Bacillus subtilis Gel formulation 18 28 30.5 34 35.5
Marketed Silver 16 15 15.5 16 14
Sulfadiazine Preparation
Marketed Licorice preparation - - - - -
Klebsiella Gel formulation 29 35 37 40 43
pneumonia Marketed Silver 22 21 22.5 22 21.5
Sulfadiazine Preparation
Marketed Licorice preparation 20 21.5 21 21 2]
Pseudomonas Gel formulation 28 31 35 37 38
aeruginosa Marketed Silver 22 21 225 23 22
Sulfadiazine Preparation
Marketed Licorice preparation 23 24 23 23.5 2]
Candida albicans Gel formulation - - 35 - -
Marketed Silver - - 20 - -
Sulfadiazine Preparation
Marketed Licorice preparation - - 22 - -

* Results are the means of values in triplicate.
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Fig.1: Zone of inhibition - 1% gel against Fig.2: Zone of inhibition - 1% gel against
Pseudomonas aeruginosa Klebsiella pneumonia

Fig.3: Zone of inhibition - 1% gel against Fig.4: Zone of inhibition - 1% gel against
Bacillus subtilis Staphylococcus aureus

Fig.5: Zone of inhibition- 1% gel against Candida albicans
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