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ABSTRACT                                     

 Objectives: This work aims at formulating licorice as topical gel preparation 

and at exploring its antimicrobial efficacy against different types of 

microorganisms including two types of bacteria Staphylococcus 

aureus (S.aureus), Pseudomonas aeruginosa (P.aerueginosa) and one type of 

yeast, Candida albicans (C.albicans).  

Materials and Method: Different gel formulas were prepared using two 

different types of gelling agent Carbopol 934 and HPMC (methocel E5) with 

different extract concentrations. All the prepared formulas were physically and 

chemically characterized, and the selected formula showed good appearance 

and consistency, spreadability, accepted pH and physiologically compatible to 

the skin. The selected formula was further characterized by studying the in-

vitro antimicrobial activity.  

Result and Discussion : Results showed that licorice gel can be formulated 

successfully using Carbopol 934 as gelling agent and the selected formula 

exhibited good antimicrobial activity against (S.aureus) and (C.albicans), but it 

showed no antimicrobial activity against (P.aerueginosa). Consequently, the 

prepared topical gel of licorice could be considered as an efficient alternative to 

the common topical antimicrobial agents. Furthermore, the results pointed out 

that the prepared licorice gel has good stability at room temperature with no 

significant difference (p≤0.05) after storing for four months.  

Conclusion:  In this work a suitable candidate of new herbal antimicrobial 

topical gel formulation was proposed to enter into the market. 
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   تصييغ و تقييم جل مستخلص  جذر عرق السوس الموضعي ودراسة قدرته المضادة للميكروبات

 ضد   للميكروبات  المضادة  فعاليته  واستكشاف  موضعي  جل   كتحضير  السوس  عرق   صياغة  إلى  العمل  هذا  يهدف:  الهدف

 Pseudomonas  و Staphylococcus aureus  البكتيريا  من  نوعان  ذلك  في  بما  الدقيقة  الحية  الكائنات   من  مختلفة  أنواع

aeruginosa الخميرة من واحد  ونوع Candida  albicans  . 

 HPMC  و  Carbopol 934  البوليمرات  من  مختلفين  نوعين  باستخدام  مختلفة  جل  صيغ  تحضير  تم:  و طرق العمل  المواد

methocel E5  الصيغة   وأظهرت  ،  وكيميائيًا  فيزيائيًا  المحضرة  صيغال  جميع  وصف  تم.  مختلفة  مستخلص  كيزابتر 

  تم كما. الجلد مع الفسيولوجية الناحية من ومتوافقة مقبولة حموضة ودرجة  لالنتشار وقابلية وتماسًكا جيدًا مظهًرا المختارة

  .المختبر في الميكروبات مضادات نشاط دراسة خالل من المختارة الصيغة تمييز

  تبلور   كعامل   Carbopol 934  باستخدام  بنجاح  السوس  عرق  جل  صياغة  يمكن  أنه  النتائج أوضحت:  والمناقشةالنتائج  

  أي  تظهر لم لكنها ،( C.albicans) و( S. aureus) ضد للميكروبات مضادًا جيدًا نشاًطا أظهرت المختارة الصيغة وأن

 كبديل  المحضر   الموضعي  سوس  العرق  هالم   اعتبار  يمكن  ،  وبالتالي(.  P. aerueginosa)  ضد  للميكروبات  مضاد  نشاط

 في  جيد  بثبات  يتمتع  المحضر  السوس  عرق  جل  أن  إلى  النتائج  أشارت   كما.  الشائعة  الموضعية  الميكروبات  لمضادات  فعال

 .أشهر أربعة لمدة التخزين بعد( p≤0.05) معنوي فرق وجود عدم مع الغرفة  حرارة درجة

  إلى  للدخول  للميكروبات  مضاد  جديد  عشبي  موضعي  هالم   صيغةل  مناسب  مرشح  اقتراح  تم  العمل  هذا  في:  الخالصة 

 .السوق

 .هالمية صيغة ،مستخلص ، الميكروبات مضادات دراسة ، طبي نبات ، السوس  عرق: المفتاحية الكلمات

 

INTRODUCTION 

 

icorice (Glyceriza glabra) is 

considered as one of herbal 

medicine that is traditionally 

used for many years and for different 

applications. Licorice is approved by 

US Food and Drug Administration 

(FDA) as food supplement used in 

many products.1 

There are widespread medicinal uses 

of licorice. It is used for management 

of peptic ulcers, asthma, malaria, 

pharyngitis, abdominal pain, 

insomnia and infections. There are 

numerous numbers of unique classes 

of molecular entities have been 

established in licorice root extract. 

Among these molecules are 20 

triterpenoids and nearly 300 

flavonoids.2 Triterpenoids are 

natural glycosides having important 

structure and bioactive variety. They 

are becoming significantly used in 

the treatment of cancer due to their 

safety and effectiveness.3,4The 

effectiveness of licorice can be due 

to a number of mechanisms e.g.  

glycyrrhizin and glycyrrhizic acid 

which have been shown to suppress 

L 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3798142/#ref1
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numerous RNA and DNA viruses 

growth, including hepatitis A9 and 

C, herpes zoster, HIV, Herpes 

simplex and CMV. Hepatic 

metabolism of aldosterone is 

suppressed by glycyrrhizin and its 

metabolites. There is similarity in 

structure of glycyrrhetic acid to that 

of hormones secreted by the adrenal 

cortex resulting in activity similar to 

the mineralocorticoid and 

glucocorticoid activity. Licorice 

constituents also show steroid like 

anti-inflammatory activity, which 

resembles the action of 

hydrocortisone.3,4 

Glycyrrhizic acid inactivates 

cyclooxygenase and inhibits 

prostaglandin production 

(specifically prostaglandin E2). In 

addition, glycyrrhizic acid has the 

ability to suppress, indirectly, the 

platelet aggregation and all factors in 

the process of inflammatory, as 

demonstrated by in vitro study. The 

major active molecule in licorice is 

glycyrrhizic acid; in addition, it 

contains other important contents 

like flavonoids, isoflavonoids, 

coumarins, chalcones, triterpenoids, 

starch, sterols, sucrose, glucose, 

lignins, amines, amino acids, gums 

and volatile oils.5,6 

 

Licorice have several other 

biological activities, which include 

antioxidative and antiprotozoal 

activity. In addition, licorice have 

been shown to be potential sources 

for new anti-microbial agents.7,8 

The resistance to anti-microbial 

agents had increased worldwide, and 

this led to an urgency to develop 

recent anti-microbial compounds 

from different sources, such as 

medicinal plants. The survey for new 

medicaments with a greater anti-

microbial activity and less toxicity 

had paved the way to introduce the 

herbal anti-microbials. Herbal anti-

microbial could aid in controlling the 

resistant infections and aids in 

reducing the cost of drug 

regimens.9,10 

Topical gel has gained wide 

acceptance worldwide due to its 

ease of application, non-greasy and 

easy to remove. Although several 

works were conducted on using 

licorice gel for treatment of 

dermatitis or aphthous ulceration11, 

there is no marketed topical gel of 

licorice in the Iraqi market. 

This work has several aims, which 

include preparation of licorice gel, 

studying the physicochemical 

properties of this gel and studying 
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the potential anti-microbial effects 

against different microorganisms 

that are potential cause of topical 

infection including two types of 

bacteria Gram positive (S.aureus) 

and Gram negative  (P.aeruginosa), 

and one type of yeast (C.albicans). 

MATERIALS AND CHEMICALS 

The dried coarse powder of licorice 

root was purchased from local 

market in Mosul City, Iraq. Ethanol 

was procured from Tedia Company, 

USA. Carbopol 934 (CAR-934) was 

purchased from (HIMEDIA, India), 

Hydroxy propyl methyl cellulose 

(HPMC) methocel E5 was obtained 

from Pioneer Company for 

pharmaceutical industries, 

Sulaymaniyah, Iraq. Propylene 

glycol was purchased from 

(THOMAS BAKER Co., India). 

Methyl paraben and propyl paraben 

were purchased from (Direvo, 

Germany), triethanolamine was 

obtained from (Tedia, USA). All 

other chemicals were of analytical 

grade. 

METHOD 

Extraction of Licorice root 

Licorice root was pulverized into 

fine powder for two minutes using 

a mechanical grinder (Royal-

Japan). The dried powder (100g) 

was soaked in one liter of 70% 

ethanol for two days for softening 

which enhances the extraction 

process. To accelerate the 

extraction process, the licorice 

powder -in-alcohol mixture was 

blended using an electric blender 

(Royal-Japan) for 10 minutes at 

room temperature, then the 

resulting extract was filtered 

through folded gauze and filtered 

again using Whatman filter 

papers. The filtrate was poured in 

glass petri dishes for evaporation 

in air to give a residue which will 

then be scratched, weighed and 

kept in an airtight closed 

container in a refrigerator.12,13 

 

 

 

Preparation of Licorice Gel using 

CAR-934 

Several gel formulas were 

prepared using different 

concentrations of CAR-934 as 

gelling polymer. These formulas 

are presented in Table 1, where 

code CAR is given for formulas 

prepared with CAR-934. The 

CAR-934 dispersion was 
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prepared by adding 15ml distilled 

water to the polymer with slight 

hand-mixing and then stirred by 

using a magnetic stirrer (Fisher 

Scientific, Korea) at 350 rpm with 

heating at about 50-55ºC for 2-3 

hours. After cooling, the 

dispersion was covered with a 

piece of aluminum foil and left 

overnight to let expelling of air 

bubbles. The preservatives 

(methyl paraben and propyl 

paraben) were dissolved within 

propylene glycol using a different 

beaker and stirred using a 

magnetic stirrer (Fisher 

scientific,400 rpm, 25-30ºC, 2-3 

hours). Then the preservative 

solution was mixed with polymer 

dispersion using a magnetic 

stirrer (400 rpm, 2 hours) to get a 

clear dispersion. The licorice 

extract powder was hand-mixed 

with little amount of distilled 

water for nearly 10 minutes until 

forming a one phase solution 

(extract solution) which was left 

in a refrigerator. In the next day, 

the extract solution was added to 

the mixture of both the 

preservative solution and the 

polymer dispersion and all were 

stirred together at (350 rpm, 2-3 

hours). As a final step of gel 

preparation, few drops of 

triethanolamine were added and 

the gel formula was left in a 

refrigerator. 13,14,15 

 

Table 1. Composition of licorice gel, code CAR is presenting formulas prepared with 

CAR-934. Formula (CAR-3) is the selected formula. 
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Preparation of Licorice Gel using 

HPMC

Other formulas were prepared using 

different concentration of HPMC 

(methocel E5) as a gelling polymer and 

they are presented in Table 2 where 

Code H is given for formulas prepared 

with this polymer.  HPMC dispersions 

were prepared by mixing one third of 

the final quantity of distilled water 

with the polymer in one beaker (350 

rpm, 30ºC, 2-3 hours). The 

preservatives beaker containing 

(methyl paraben and propyl paraben), 

these two preservatives were weighed, 

dissolved in propylene glycol and 

stirred at (400rpm, 25-30ºC, 2 hours). 

The extract solution was prepared in a 

different beaker by mixing the 

prepared dry powder licorice extract 

with little amount of water as 

mentioned above. In the next day the 

contents of the three beakers were 

added to each other forming the final 

licorice gel formula which was 

covered with a piece of aluminum foil 

and left in a refrigerator. 15,16,17 
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Table 2. Composition of licorice gel, code H is presenting formulas prepared with 

HPMC. Formula (H-4) is the selected formula. 

 

Preparation of Licorice Gel using 

a combination of CAR-934 and 

HPMC 

HCAR formula was prepared using 

both HPMC polymer and CAR-934 

polymer. Dispersions of each 

polymer in water were prepared 

separately and left overnight to 

exclude air bubbles. Then, these two 

dispersions with the preservative 

solution and licorice extract solution 

were mixed together with 

continuous stirring at (350 rpm, 40-

50ºC, 3-4 hours), then 

triethanolamine was added in a 

sufficient quantity until forming a 

uniform gel.16,17All above stirring 

procedure was accomplished with 

the use of magnetic stirrer (Fisher 

Scientific, Korea).  

EVALUATION OF LICORICE 

GEL 

Appearance and Homogeneity 

The prepared formulas were tested 

for appearance and homogeneity by a 

visual inspection after the gel had 

been filled in the container. Tests 

have been made for their color, 

appearance as gel and presence of 

aggregates.18,19 

Determination of pH 
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A 0.5 g gel was accurately weighed 

and dispersed in 50 ml distilled water. 

The pH of the dispersion was 

measured after two hours using 

digital pH meter, which was 

calibrated using standard buffer 

solution at 4.0, 7.0 and 9.0. The 

measurements of pH were taken in 

triplicate and average values were 

calculated.17,20 

Skin irritation test 

This test was performed for all the 

prepared formulas to prove the 

compatibility of the gel with the skin. 

It was applied on human volunteers to 

check out  if there is any irritancy 

problem which could make the gel 

inconvenient for use. Five human 

volunteers were chosen to check skin 

irritancy test. A 1 g of the tested gel 

was applied topically to the hand over 

a nearly 2 square inches. In this test, 

the five volunteers agreed to 

participate by signing an informed 

consent form. Observations for any 

redness, lesions, irritation, edema, 

and any sign of irritancy to the skin 

were performed at constant intervals 

for about 24 h and recorded.21,22 

 

Spreadability Test 

One of the criteria for a topical 

formula, especially gel formulas, is 

that it should have good spreadability. 

Spreadability is the term expressed to 

denote the extent of surface area to 

which formula readily spreads on 

application to skin or affected part. 

To determine the spreadability of a 

formula, simple apparatus was used; 

a home-made apparatus consists of 

two glass slides of the same 

dimensions and the spreadability was 

calculated on the basis of “slip” and 

“drag” characteristics of the gels. An 

excess of gel (around 2 g) was placed 

on the surface of the ground slide and 

allowed to move, the time was 

recorded and the spreadability was 

determined as published 

elsewhere.15A shorter time interval 

indicates preferablespreadability. 

Spreadability (S) was calculated 

through the following equation: 

S = M.L/T  

Where S = spreadability, M = mass 

tied to upper slide (g), L = length of 

glass slide (cm) and T = time taken 

(sec) by the slide to move the 

distance.17,23,24 

 

Viscosity Determination  

Viscosity is an important feature of 

the gel formula because it denotes the 

resistance of gel to flow when applied 

on the skin surface. It was determined 

for the best gel formulas by using a 



9 
 

viscometer (NDJ-5S, China) supplied 

with spindle 3 and 4.23,25 

Selection of the Best Gel Formula 

One of the main or basic ingredients of 

the formula is the gelling agent 

(polymer). In order to select the type 

and concentration of polymer, gel 

formulas were prepared with two 

different polymers, CAR-934 and 

HPMC. Different concentrations of 

these polymers were tried alone and in 

combination and different 

concentrations of the extract were also 

used as shown in table 1 and 2. The 

selection of the final gel formula 

depends on the following criteria: 

good appearance, consistency, 

spreadability, suitable pH and lack of 

irritancy to skin. The selected formula 

has been further evaluated for 

potential anti-microbial effect. 

 

Stability Study for the Selected 

Licorice Gel Formula 

The selected licorice gel formula, 

which had been kept in a well-closed 

container, was tested for stability 

which was performed at 25±2°C for 4 

months. Samples were observed at an 

ascertained time interval of 1,2,3 and 4 

months. At the end of 4 months, the 

elected formula was evaluated for its 

physical properties including mainly: 

appearance, color, presence of clogs or 

any aggregates, the consistency and 

spreadability. The elected formula was 

also evaluated for other parameters 

like variation in pH.17,26,27 

In Vitro Anti-microbial Activity  

The microorganisms used in this 

study (Staphylococcus aureus, 

Pseudomonas aeruginosa and 

Candida albicans) were obtained 

from microbiology laboratory of 

clinical laboratory sciences 

department, College of pharmacy, 

University of Mosul. The anti-

microbial activity of licorice gel was 

evaluated using disc agar diffusion 

method. The obtained bacteria were 

subcultured on nutrient agar, while 

the yeast was subcultured on 

Sabouraud dextrose agar and then 

plates were incubated aerobically for 

24 hours at 37˚C for bacteria and for 

48-72 hours at 37˚C for yeast. 

Anti-microbial Activity  

Susceptibility Test  

Susceptibility test was applied on two 

types of bacteria; S. aureus as a Gram 

positive bacteria and p.aerueginosa as 

a Gram negative bacteria and one type 

of yeast (C. albicans). The 

susceptibility test for bacteria was 

processed by mixing 4-5 of pure 
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culture colonies of bacteria into 3-5 

ml Muller-Hinton broth, then 

bacterial suspension was achieved 0.5 

MacFarland standard visually. A 

cotton swab was soaked into bacterial 

inoculum suspension and then it was 

streaked over a whole dried surface 

(90 mm Muller- Hinton agar) plate. 

On the other hand, the susceptibility 

test for yeast was processed by mixing 

portion of pure culture colony of C. 

albicans into Sabouraud dextrose 

broth, then yeast suspension was 

achieved 0.5 MacFarland standard 

visually. A cotton swab was soaked 

into yeast inoculum suspension, and 

then it was streaked over a whole 

dried surface (90 mm Sabouraud 

dextrose agar) plate. 

Preparation of Discs  

A stock concentration was prepared 

from 5% licorice gel by dissolving 

200 mg in 1ml of distilled water, discs 

were prepared from sterile filter paper 

Whatman No.1 (6mm radius) 

thatsaturated with different 

concentrations  of 5% licorice gel 

prepared from stock concentration   

(5, 10, 15, 20, 25, 30 mg/ml)  and kept 

overnight for saturation.28 The discs 

were applied on the inoculated 

Muller-Hinton and Sabouraud 

dextrose agar by sterile forceps, then 

the plates were inoculated for 

24hours for bacteria and 24-48 hours 

for C. albicans at 37°C. The diameter 

of inhibition zone was measured for 

the assessment of anti-microbial 

activity; the diameter was measured 

in unit of millimeter. 

Chloramphenicol 10µg were tested 

on both types of bacteria while 

voriconazole1µg was tested for 

Candida albicans as control 

antibiotic discs. The susceptibility 

test was carried out in triplicate to 

ensure the reliability and the mean of 

the susceptibility test were 

calculated.29,30 

 

Statistical Analysis 

The results were taken as mean ± 

standard deviation and statistically 

analyzed using t-test. A value of p < 

0.05 was considered significant.  

RESULTS AND DISCUSSION 

Evaluation of Licorice Gel 

The prepared gel has been prepared 

from licorice root extract. The 

extraction was carried out by simple 

method (hydroalcoholic extraction) 

and it was easy except the process of 

scratching from the petri dishes; 

however, the yield of extracting 100g 

in one liter 70% ethanol is 10 grams 



11 
 

only. It is worthy to mention that the 

problem of low yield value 

necessitates more efficient method of 

extraction or trying different solvent 

to overcome the problem. 

Selection of Gel with 

Considerations of Visual 

Appearance 

Different formulas were prepared, 

taking in consideration the main 

ingredient of the formula, the type 

and concentration of gelling agent. 

The concentration of the latter is of a 

distinctive  value as low gelling agent 

concentration will lead to simple 

solution or lotion characterizing by 

very low consistency, while high 

gelling agent concentration may 

result in formation of high viscosity 

gels leading to low uniformity of the 

extract distribution and a difficulty in 

handling of gel. Different gelling 

agents were tested to select the best 

gelling agent. Gels containing 

combination of CAR-934 and HPMC 

methocel E5 showed white color as 

shown in figure (1a), which might be 

due to possible interaction between 

the two polymers with the extract, so 

they were excluded from further 

experiments. 
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Figure(1a) Licorice gel containing combination of CAR-934 and HPMC methocel E5 

(HCAR formula) 

Figure(1b) Licorice gel containing 1.2% of CAR-934 (CAR-3 formula) 

Figure(1c) Licorice gel containing 15% HPMC methocel E5 (H-4 formula) 

In addition to the effect of type of 

gelling agent on the prepared 

formulas, the effect of different 

concentrations of licorice extract 

were also investigated. Two 

concentrations were tried (5% and 

10%) as shown in tables (1 and 2), 

and it was observed that using high 

concentration (10% extract) led to 

difficulty in the formation of gel, 

especially when using CAR-934 as a 

gelling agent. The possible reasons 

for that might be the presence of 

glycyrrhizic acid, the main 

component of licorice extract as 

stated by Trupti W. et al.31 The 

presence of glycyrrhizic acid may 

counteract the basicity which was 

desirable for gel formation when 

CAR-934 was used. High extract 

concentration (10%) was not tried 

with HPMC methocel E5 polymer. 

Concerning the effect of 

concentration of gelling agent, 

licorice gels containing less than 1.0 

% of CAR-934 (CAR-1 formula) 

formed a very thin gel that liquefied 

within 6h of preparation, so it was 

excluded from further work. When 

1.2% CAR-934 (CAR-3 formula) 

was used as gelling agent, a uniform 

and smooth gel with no problem of 

liquefaction was obtained (see Figure 

1b). Gel containing 1.5% of CAR-

934 (CAR-4 formula) formed  very 

thick and  sticky formula that could 

not be properly spread out and could 

not even move from its place in the 

container. Thus CAR-3 formula was 

selected as the successful formula, 

which was further evaluated for its 

pH, viscosity, spreadability and 

stability.  

Another set of formulas prepared 

With HPMC (methocel E5). The gels 

formed are low in consistency and 

have low viscosity especially with 

low HPMC concentrations like 

formulas H-1, H-2 and H-3, which 

were prepared using 2%, 5% and 10% 

of HPMC, respectively. Accordingly, 

formulas H-1, H-2 and H-3 were 

excluded from further 

characterizations. Higher 

concentration was used (15% of 

HPMC) and the gel formed (H-4 

formula) was smooth, uniform, 

accepted as a gel and it was selected 
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as the best formula containing 

HPMC, further evaluations were 

conducted on this formula, see Figure 

(1c). 

Determination of pH 

The pH of the formulas (CAR-3 and 

H-4) was determined for assuring that 

the formula can be used with no risk 

of skin irritancy. The pH was 

determined to be 5.5 ± 0.5 which was 

close to the required pH for topical 

preparation, thus the formulas can be 

used with no risk of skin irritancy. 

This also indicated that the selected 

ingredients of the formula did not 

change the pH of the formula. 

Skin Irritancy Test 

After doing this test and observations for 

any undesirable effects at constant 

intervals for about 24 h, results 

represented that there were no redness, 

no edema and no irritation or other 

unwanted effects after application. 

Spreadability Test 

The spreadability of formulas was 

found to be decreased with increasing 

the gelling agent concentration. The 

spreadability value for the best gel in 

the present study was measured to be 

in the range of 0.45-0.89 g.cm/sec, 

which indicates that the gel is easily 

spreadable by small amount of shear. 

The results indicated that the formulas 

(CAR-3 and H-4) can be applied easily 

without being running off. This 

assures that the formulas maintain an 

acceptable wet contact time when 

applied to the application site of skin. 

Viscosity Determination 

Regarding viscosity determinations of 

the two formulas (CAR-3 and H-4), two 

types of spindle were used. For CAR-3, 

spindle 3 was used, while spindle 4 was 

used for H-4. Results showed that 

Formula H-4 exhibited higher viscosity 

than formula CAR-3 as demonstrated in 

table 3. 

 

Table3. Viscosity determination of CAR-3 and H-4 formulas 
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Stability Study for the Selected 

Licorice Gel Formulas 

When the selected formulas (CAR-3 

and H-4) were kept firmly closed and 

stored up at room temperature for 4 

months, there was no significant 

difference (p≤0.05) in visual 

appearance, color, uniformity, 

consistency, spreadability and pH 

was observed. This indicated that 

these formulas are stable when stored 

at room temperature. 

Anti-microbial Activity 

Formula CAR-3, was selected to 

investigate the antimicrobial efficacy 

against different types of 

microrganisms. The results of anti-

microbial activity of 5% licorice gel 

against S.aureus, P.aeruginosa, and 

C. albicans were shown in ( Table 4 

and Figure 2). Results showed that 

5% licorice gel had a preferable anti-

microbial activity against S.aureus 

and C. albicansin in comparison with 

control, however no anti-microbial 

activity was detected against the gram 

negative bacteria p. aeruginosa. 

 

 

 

 

Table 4. Susceptibility test for 5% licorice gel against different types of microorganisms. 
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Figure (2): Susceptability test showed zone of inhibition of 5% licorice gel against S.aureus. 

S.aeruginosa, and C.albicans. 

 

According to the results of the 5% 

licorice gel against two bacteria 

(Gram positive, S. aureus, and Gram 

negative, P.aeruginosa, and one yeast 

(C.albicans) by using disc-diffusion 

method, all the investigated licorice 

concentrations inhibited the growth of 

S.aureus and  C.albicans. However, 

there was no activity against Gram-

negative bacteria P.aeruginosa ,  

which showed higher resistance to the 

prepared gel than the tested Gram-

positive bacteria and yeast (Table 4). 

This could be explained by the 

differences in the cell membrane 

structure.28 Our results indicated that 

the prepared licorice gel had higher 

anti-microbial activity against 

Candida species than against the 

tested bacterial species with zone of 

inhibition for S. aureus  ranged from 

0-25 mm ,while for C.albicans the 

zone of inhibition ranged from 12-

30mm. Supportive results were 

obtained from work conducted by 

Karahana et al in 2016.29 Their work 

showed that using disc agar diffusion 

method, licorice has anti-bacterial 

activity and the zone of inhibition for 

S.aureus ranged from 12-19 mm, 

while for P.aeruginosa  there was no 

anti-bacterial activity.  Geetha and 

Anitha in 2013.30 showed that the 

zone of inhibition for C. albicans 

when treated by licorice ranged from 

9-20 mm in diameter.  

CONCLUSION 

It is obvious that licorice gel can be 

prepared easily from the ethanol/ 

water licorice extract. Among the 

several formulas that prepared, two 

formulas were selected for further 

investigations. The selected gel 
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formula exhibited good physical and 

chemical characteristics including the 

appearance, consistency, pH and skin 

irritancy test. In addition, it 

demonstrated good stability at room 

temperature without noticeable 

change after storing for four months. 

The selected formula exhibited good 

anti-microbial effect against two of the 

most common causes of skin 

infections: the gram positive bacteria 

(S.aureus) and one of the common 

types of yeast (C.albicans).  

To conclude, a topical gel of licorice 

could be easily prepared and stored at 

room temperature. It could be 

considered as a suitable candidate of 

new herbal antimicrobial 

pharmaceutical preparation and could 

be used as an efficient alternative to 

the conventional anti-microbial 

topical gel preparations to come onto 

the market. 
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