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Abstract: - 
      Studies indicate that Glycyrrhiza glabra Linn possesses antibacterial, antioxidant, antimalarial, 

antispasmodic, anti-inflammatory, antiulcer, antiviral, antihepatotoxic, antifungal and anti-hyper 

glycaemic properties. 

       The mouth ulcer often caused pain and discomfort and may alter the person choice of food while 

healing occurs. The two most common oral ulceration are Local trauma and Aphthous stomatitis. Mouth 

ulcer is small painful ulcers which typically have a red border and yellow-gray centres. Mouth ulcers 

can be treated by topical antihistamines, antacids, and corticosteroids, also there have natural method 

to treat the mouth ulcer which done by herbal medicine by using liquorice plant. The purpose of this 

study to formulate the liquorice as gel and to assess if the liquorice is effective in treatment of mouth 

ulcer or not. 

       In this project work the physical Evaluation of liquorice powder such as colour, odour, visual 

appearance is observed. Physicochemical test for loss on drying, moisture content, ash value also carried 

out. Phytochemical screening showed the presence of various components. Tests for presence of 

flavonoids, carbohydrates, terpenoids and saponins are performed.  

     The suitable solvent is selected for extraction of glycyrrhizic acid from licorice. The extraction was 

carried out by using ethanol and water in 3:7 ratio for 10 gm. The dry extract is collected.  

     By using excipients such as propylene glycol, Methyl paraben, Propyl paraben, Triethanolamine and 

water the gel is prepared in which liquorice extract is main active ingredient.  

     The physical Evaluation of gel was carried out.  
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AIM AND OBJECTIVES: - 

 

Aim: -  

Formulation and Evaluation of oral antiulcer gel from liquorice extract.  

 

Objectives: - 

1) The present project deals with the extraction of glycyrrhizic acid from licorice roots. 

2) Phytochemical screening of Glycyrrhiza glabra.  

3) Formulation of gel. 

4) This work aims at formulating licorice as topical gel preparation and at exploring its antiulcer 

efficacy. 

 

 

CHAPTER 1. INTRODUCTION: - 

      Topical gel formulations are homogeneous, semisolid preparations consisting of solutions or 

dispersions of one or more medicaments in suitable hydrophilic or hydrophobic bases which provide a 

suitable delivery system for drugs because they are less greasy and can be easily removed from the skin. 

They are applied to the skin or certain mucous membranes for protective, prophylactic or therapeutic 

purposes. 

      Licorice has proved to be effective in the treatment of disease like gastric ulcers, arthritis, allergy, 

inflammation, leukemia, cancer, psoriasis, atopic dermatitis and in hepato toxicity. Basically, licorice 

comprises of two components i.e., glycone and aglycone which are responsible for its medicinal 

properties. Glycone is glycyrrhizic acid (GA) and aglycone is Glycyrrhetinic acid, out of these, glycone 

part i.e., GA is an important compound responsible for the pharmacological and biological properties 

of licorice. GA is a triterpenoid, disaccharides glycoside proved to attain anti-inflammatory property, 

anti-diabetic, anti-allergic and many more properties. Glycyrrhizic acid was extracted using the 

procedure of maceration. 

Physical and phytochemical evaluation of liquorice roots and its powder is done. The most suitable 

solvent for extraction of glycyrrhizic acid and glabridin from licorice were selected.  The extraction was 

carried out by simple maceration method. The excipients which can be orally administered are choosed 

for formulation of gel.  

Carbopol 250, Propyl paraben, triethnolamine, methyl paraben, Propylene glycol these excipients 

are used in gel formulation. 3 batches of gel formulation were prepared in which each batch prepared 

with varying amount of gelling agent i.e. carbopol 250. By visual appearance one batch is selected 

which possesses most characteristics of gel [1]. 

 

1.1 Plant profile: - 
       Liquorice consists of dried, unpeeled roots and stolons of Glycyrrhiza glabra Linn. (Fam. 

Leguminosae). Glycyrrhiza glabra L. is a sweet, moist, soothing, flavouring herb commonly known as 

Liquorice. 

     The optimum extraction condition is the use of ethanol/water (30:70, v/v) as an extraction solvent, 

and 60 min dipping time under 50°C [2,3]. 

 

 
figure 1.1 - glycyrrhiza glabra linn.  

http://www.jetir.org/


© 2022 JETIR June 2022, Volume 9, Issue 6                                                         www.jetir.org (ISSN-2349-5162) 

JETIR2206735 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org h299 
 

Synonym: - Glycyrrhiza, Liquorice root, Glycyrrhizae radix, Mulethi, Yasti. 

Biological source: - Liquorice consists of dried peeled and unpeeled roots, stolons, stem of Glycyrrhiza 

glabra linn, belonging to family Leguminosae. It contains not less than 3.0 percent glycerrhinic acid. 

Family: - Leguminosae  

1.1.1 Cultivation and collection: - 

       Spanish liquorice is cultivated on a large scale in Spain and Italy. The propagation of the plant is 

done with young pieces of stolons. They are divided into young pieces; each piece should exhibit 2 - 3 

buds of aerial shoot. The plant requires deep sandy soil which is well prepared and added with farmyard 

manures. The pieces of stolons are planted in March at 2' × 3' distance. The fertilizers are to be supplied 

when the green parts are developing. The crop is kept free of weeds. The roots are harvested 3 - 4 years 

after planting when they show sufficient growth. Rhizomes and roots are dug up in October. Preferably 

from the plants which have not borne the fruits. Buds and rootlets are removed and the drug is washed. 

Some pieces are peeled and divided into small pieces. The drug is dried first under sun and then in 

shades, during which it loses about 50 per cent of its weight. 

 

1.1.2 Geographical source: - The drug is commercially cultivated on a large scale in Spain, Sicily and 

England. Glycyrrhiza glabra var. glandulifera (Russian liquorice) grows in Russia and Glycyrrhiza 

glabra var. violacea comes from Iran.  

1.1.3 Different varieties of Glycyrrhiza. glabra 

           1. G. glabra var. typica: (Spanish liquorice): This plant has purplish blue coloured 

papillonaceous flowers. It gives out large number of stolons. 

          2. G. glabra var. glandulifera (Russian liquorice): It has a big root stock along with a number 

of elongated roots, but does not bear stolons.  

          3. G. glabra var. violacea (Persian liquorice): This plant shows Violet flowers [4]. 

1.1.4 Macroscopic Characteristics:-  

Colour :-  Unpeeled liquorice externally yellowish brown or dark brown & internally yellowish colour. 

Odour :- Faint & Characteristics 

Taste :- Sweet 

Size :- length - 10 to 50 cm Diameter - 2 cm 

Shape :- Unpeeled drug straight and nearly cylindrical  

1.1.5 Microscopic Characteristics :- 

 The T.S. reveals several yellow brown cork layer & a layer of phelloderm that is 1to 3 cell thick. 

The phloem exhibit group of phloem fibers which are surrounded by crystal cell with thick but 

incompletely lignified walls. 

The vessel are accompanied by xylem fibers, which are surrounded by crystal cell and by xylem 

parenchyma cells. 

The parenchyma cells contain starch grain and often contain single crystal of Calcium oxalate[5]. 

1.1.6 Chemical constituents :- 

      The roots of Glycyrrhiza glabra Linn contain glycyrrhizin, which is a saponin that is 60 times 

sweeter than cane sugar; Flavonoid rich fractions include liquirtin, isoliquertin liquiritigenin and 

rhamnoliquirilin and five new flavonoids- glucoliquiritin apioside, prenyllicoflavone A, shinflavanone, 

shinpterocarpin and 1-methoxyphaseolin (Rastogi RP and Mehrotra BN) isolated from dried roots. 

 
figure 1.2 - structure of glycyrrhizin and glycyrrhetinic acid[7]. 

 

      Isolation and structure determination of licopyranocoumarin, licoarylcoumarin, glisoflavone and 

new coumarin-GU-12 also isolated.  
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figure 1.3 - structure of isoliquiritinapioside, isoliquiritigenin, isoliquiritin and liquiritigenin[7]. 

 

     Four new isoprenoid-substituted phenolic constituents–semilicoisoflavone B,1-methoxyficifolinol, 

isoangustone A, and licoriphenone isolated from roots. (Rastogi RP and Mehrotra BN) A new 

prenylated isoflavan derivative, kanzonol R was also isolated.  

     The presence of many volatile components such as pentanol, hexanol, linalool oxide A and B, 

tetramethyl pyrazine, terpinen-4-ol, α-terpineol, geraniol and others in the roots is reported. Presence of 

propionic acid, benzoic acid, ethyl linoleate, methyl ethyl ketine, 2,3-butanediol,furfuraldehyde, 

furfuryl formate, 1-methyl-2-formylpyrrole, trimethylpyrazie,maltol and any other compounds is also 

isolated from the essential oil. 

The Indian roots show various 2-methylisoflavones, and an unusual coumarin, C liquocoumarin, 6 

- acetyl- 5, hydroxy- 4 - methyl coumarin. Asparagine is also found. Glycyrrhizin (glycyrrhizic acid; 

glycyrrhizinate) constitutes 10–25% of licorice root extract and is considered the primary active 

ingredient. Glycyrrhizin (Figure 2) is a saponin compound comprised of a triterpenoid aglycone, 

glycyrrhetic acid (glycyrrhetinic acid; enoxolone) conjugated to a disaccharide of glucuronic acid. Both 

glycyrrhizin and glycyrrhetic acid can exist in the 18α and 18β stereoisomers[6, 7]. 

 

1.1.7 Isolation and extraction techniques:- 

1.1.7.1 Analytical methods 

 Acid precipitation 

 Alcohol extraction 

 Ammonia extraction 

1.1..7.2 Microwave-assisted extraction 

1.1.7.3 Ultrasound assisted extraction or Sonication method 

1.1.7.4 Dipping (Maceration) method[8]. 

1.1.8 Uses 

 Expectorant,demulcent, flavouring agent, anti inflammatory, anti spasmodic, reliexing stress. 

 Bronchial problem,cold, bronchitis,cough,anti Pyretic. 

 Used in peptic Ulcer and mouth ulcers. 

1.1.9 Physicochemical test 

1.1.9.1 Ash value:-  

Total ash:  

     Total ash was calculated by incinerating the fine powder of crude drug (2g) in a tarred silica crucible 

at the temperature of 450ºC such that there is complete removal of carbon. After that the ash obtained 

was allowed to cooled and weighed. The percentage of total ash was calculated using the weighed value 

of ash and powdered crude drug. 

Acid insoluble ash: 

     The ash value was determined for detecting the undesirable or harmful or earthy matter which can 

be present in the crude drug. For estimating acid insoluble value, the ash obtained from the above 

method was poured in 25 ml of dil. HCl kept on heating mantle. The mixture was filtered using the ash 

less filter paper, washed with hot water, ignited and weighed.  

 

Water soluble ash:  

     For determining the water soluble ash value the ash obtained from the total ash procedure was used 

and mixed with 25 ml of water. The mixture was filtered and the mixture obtained on the filter paper 

was collected and weighed. This weighed quantity of insoluble matter was subtracted from the weighed 
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of ash for obtaining water soluble ash value. This weighed quantity was used for calculating the 

percentage of water soluble ash value. 

1.1.9.2 Loss on drying:-  
     Loss on drying was calculating by the mentioned procedure. Weighed quantity of extract was poured 

onto a weighed petri plate. The petri plate was kept in oven and weighed at different time interval at 

105ºC, till two consecutive weighing didn’t differ by more than 0.25mg which indicates the final loss 

of moisture present in the drug[1]. 

Percentage loss on drying was calculated using the below mention formula -  

LOD(%)= (weight of porcelain dish with drug at time 0 – weight of porcelain dish after 6 h) ÷ (weight 

of porcelain dish at time 0 – weight of empty porcelain dish) × 100 

1.1.9.3 Moisture content :- 

     The percentage of active chemical constituents in crude drugs is mentioned on air dried basis. The 

moisture content of a drug will be responsible for decomposition of crude drugs either producing 

chemical change or microbial growth. So, the moisture content of a drug should be determined and 

controlled. The moisture content is determined by heating a drug at 105ºC in an oven to a constant 

weight and calculating the total loss of weight[9]. 

1.1.10 Pharmacological properties :- 

 Antioxidant activity  

 Anti-inflammatory activity  

 Antitussic and expectorant activity 

 Antiulcerative activity 

 Antimicrobial activity 

 Antiviral activity 

 Hepatoprotective activity 

 Neuroprotective activity 

 Sedative activity 

 Antidepressive activity 

 Oestrogenic and androgenic effects 

1.2 Antiulcer Mechanism :- 

     The use of G. glabra extract as antiulcerative is widely known. For the gastrointestinal system, it is 

used in gastric and duodenal ulcers (Bardhan, Cumberland, Dixon, & Holdsworth, 1978), whereas for 

the treatment of spasmodic pains of chronic gastritis, it is employed as an adjuvant (Armanini et al., 

2002). The benefits of G. glabra in the treatment of duodenal and peptic ulcers have been reported since 

the 1970s, and this traditional use is related to the presence of anti‐inflammatory saponins (Krausse et 

al., 2004). The major compound responsible for this activity is glycyrrhizin, which can raise the 

concentration of prostaglandins in the digestive tract, promoting stomach mucus secretion (Jafarian & 

Ghazvini, 2007).  

       In addition, liquorice prolongs the lifespan of stomach surface cells, demonstrating an antipepsin 

effect (Ram, Lachake, Kaushik, & Shreedhara, 2010). Furthermore, deglycyrrhizinated liquorice has 

shown some effects in the treatment of gastrointestinal ulcers, suggesting the presence of other active 

ingredients (Zadeh, Kor, & Goftar, 2013).  

     Indeed, carbenoxolone, a glycyrrhetinic acid analogue, is reported to inhibit two important enzymes 

for the metabolism of prostaglandin, 15‐hydroxyprostaglandin dehydrogenase and Δ13 prostaglandin 

reductase, raising prostaglandin levels and leading to positive effects in clinical trials for gastric and 

duodenal ulcers (Damle, 2014). In fact, prostaglandins stimulate mucous secretion and cell proliferation 

leading to ulcer healing. 

     Nevertheless, the glycyrrhetic acid derivative carbenoxolone presents secondary effects such as the 

potential development of pseudo aldosteronism, which limits its use.  

     In a clinical trial, Bardhan et al. (1978) studied the effect of liquorice by oral administration in 96 

patients with gastric ulcer. The patients were randomly allocated to the treatment either with 

deglycyrrhizinated liquorice or with placebo. However, after 4 weeks, no differences were observed 

between groups in the percentage of ulcer area reduction or clinical improvements (Bardhan et al., 

1978)[10]. 

1.3 Disease Profile :- 

1.3.1 Oral ulcers:- 

     Ulcer is a break in continuity of the epithelium brought about by molecular necrosis. Ulcers are most 

common in the oral region, for which the patient seeks help from their physician/dental surgeon. The 
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presenting complaints are usually redness, burning sensation and/or pain. They can present in any part 

of the oral cavity but may be painful if it occurs in the movable area [11]. 

 

 
 

figure 1. 4 - mouth ulcer [12]. 

    A mouth ulcer (also termed an oral ulcer, or a mucosal ulcer) is an ulcer that occurs on the mucous 

membrane of the oral cavity. They are painful round or oval sores that form in the mouth, mainly on the 

inside of the cheeks or lips.  

Mouth ulcers are very common, and they occur in association with many diseases and by different 

mechanisms, but usually there is no serious underlying cause.  

Common causes of mouth ulcers include nutritional deficiencies such as iron, vitamins especially 

B12 and C, poor oral hygiene, infections, stress, indigestion, mechanical injury, food allergies, 

hormonal imbalance, skin disease etc. Mouth ulcers, also known as aphthous ulcers, can be painful 

while eating, drinking or brushing teeth. 

1.3.2 Factors responsible for the mouth ulcers 
 Toothpastes and mouthwashes that contain sodium lauryl sulfate  

 Emotional stress / Psychic stress  

 Hormonal changes 

 Nutritional deficiencies 

 Mechanical trauma 

 Viral infections  

 Allergies and sensitivities  

 Genetics  

 Infectious agents (both bacterial and viral)  

 Medical conditions [13]. 

 

 

 

1.4 Plan of work :- 

●Introduction 

        Plant profile  

                        Isolation and extraction techniques  

                        Physicochemical Tests 

                        Pharmacological properties  

                        Mechanism of antiulcer activity  

         Disease Profile  

●Literature survey 

●Material and method 

         Collection of materials  

                        Chemicals 

                        Equipments 
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●Preparation of extracts 

           Pre- extraction preparation  

           Evaporation of solvent  

           Collection of dry extract 

●Phytochemical Evaluation  

            Test for flavonoids  

            Test for Saponinsū 

            Test for terpenoids  

            Test for carbohydrates  

●Formulation of gel 

●Evaluation parameters 

●Result  

●conclusion 

 

1.5 Need of work: - 

     Topical gel has gained wide acceptance worldwide due to its ease of application, non-greasy and 

easy to remove.  

      Natural remedies are more acceptable in the belief that they are safer with lesser side effects than 

the synthetic medicines. 

       Nowadays herbal formulations have increasing demand in the world market. 

      In the development of the modern-day civilization, herbal medicine is one of the oldest forms of 

health care recognized to mankind being an essential division.  

      One-fourth of the world's population depends on herbal components for their basic medicinal needs 

every day, and they have been considered as alternatives to other regular medications.  

       The choice of herbal medicine is deemed to be a healthier option for the patients because of their 

least side effects compared to that of modern medicines. 

      As we know herbal medicine is the main stay of primary healthcare because of better culture 

acceptability, better compatability with human body and lesser side effects. 

      Since the beginning of human cultivation practices, the role of plants in medicine has been of huge 

importance. Glycyrrhiza glabra is one of the most popular medicinal plants belonging to the Fabaceae 

family (also known as Leguminosae), and its members are now commonly used as feed and food. 

 

 

 

CHAPTER 2. LITERATURE SURVEY:- 

2.1 Jalal Bayati Zadeh et al. Published Review paper on Licorice (Glycyrrhiza glabra Linn) As a 

Valuable Medicinal Plant in 2013. Studies indicate that Glycyrrhiza glabra Linn possesses antibacterial, 

antioxidant, antimalerial, antispasmodic, anti-inflammatory and anti hyper glycemic properties. Various 

other effects like antiulcer, antiviral, antihapatotoxic, antifungal and herpes simplex have also been 

studied.  

2.2 Kyung Ho Row et al. Published full research paper Extraction of Glycyrrhizic Acid and 

Glabridin from Licorice at International Journal of Molecular Sciences in 2008. The extraction and 

separation conditions of glycyrrhizic acid and glabridin from licorice were investigated. By changing 

the different extraction solvents, procedures, times and temperature, the optimum extraction condition 

was established: the used of ethanol/water (30:70, v/v) as an extraction solvent, and 60 min dipping 

time under 50°C. 

2.3 Adel M. Aly et al. Published research paper Licorice: A Possible Anti-inflammatory and Anti-

ulcer Drug in 2004. The anti-ulcer activity of licorice was found to be similar to that of Famotidine in 

indomethacin-induced ulceration technique in rat stomach. Combination therapy of both Famotidine 

and licorice showed higher anti-ulcer activity than either of them alone. 

2.4 Amina Mudhafar Al-Nima et al. Published research paper Formulation, evaluation and anti-

microbial potential of topical Licorice root in 2021. Results showed that licorice gel can be formulated 

successfully using Carbopol 934 as gelling agent and the selected formula exhibited good stability at 

room temperature with no significant difference (p≤0.05) after storing for four months. 

2.5 Richa Sing et al. Published research article Formulation and Evaluation of Herbal Oral Gel 

Containing Extracts of Powdered Psidium guajava Linn Leaves with Curcuma longa Linn Rhizomes to 

Treat Mouth Ulcer in International Journal of Drug Development and Research in 2020. This study was 
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to formulate and evaluate the herbal oral gel containing extracts of powdered Psidium guajava Linn 

leaves and Curcuma longa Linn rhizomes to treat mouth ulcer. The herbal oral gel Formulation was 

prepared by using guava leaf extract, turmeric rhizome extract, carbopol 934, propylene glycol, methyl 

paraben, propyl paraben, triethnolamine and required amount of distilled water. The triethanolamine 

was added drop wise to maintain the pH (6.7-7.2) of oral mucosa. 

2.6 Khidir Agab Muhammed  Hassan et al. Published research paper Liquorice mouth  wash as 

treatment for Mouth Ulcer in An International Journal of Advances in Pharmaceutical Sciences in 2013. 

The liquorice was extracted and formulated as mouth wash. Clinical trial was done.  In most cases, 

patients felt better since the first day of treatment and complete healing was achieved by the end of third 

day. by applied the mouth wash to patients suffering from stomatitis mouth ulcer. The patients were 

followed up for three days. 

 

 

CHAPTER 3.  MATERIALS AND METHODS: - 

3.1 Collection of materials :- 

The dried roots of liquorice are purchased from market.  

Chemicals:- 

Propylene glycol, Methyl paraben, Propyl paraben, Ethanol, Triethanolamine, Carbopol 250, Fehling’s 

solution A & B, Sulphuric acid, Trichloroacetic acid.  

Equipments :- 

Digital balance, Hot air oven, Muffle Furnace, Magnetic stirror, etc. 

Apparatus :- 

Mortar and pestle, beaker, measuring cylinder, petri dishes, stirror, etc.  

3.2 Pre-extraction preparation :- 

       By lowering the size of the particles, the chances of surface contact of the plant sample with the 

extraction solvent can be increased. The more surface area is exposed to the solvent, better is the 

extraction of the target analytes. Conventional mortar and pestle and electric blenders and mills can be 

commonly used to reduce particle size of sample. 

 
 

figure 3.1 - size reduction by using mortar and pestle.  

3.3 Preparation of extracts: - 

Dipping (Maceration) method: - 

 

 
 

figure 3.2 - extraction of liquorice by maceration (dipping) method.  
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      Maceration or dipping method involves soaking plant materials (coarse or powdered) in a stoppered 

container with a desired solvent and allowed to stand in the room temperature for a period of time. This 

process intends to break the cell wall of plant cells to release the desired phytochemicals in the extraction 

solvent being used.      The choice of solvent used will determine the type of compound extracted from 

the samples, basically playing the most critical role. In case of licorice roots, the solvent used was 

ethanol and water (30:70 v/v) for 10 gm of licorice root extract. The root extract was dipped in this 

extraction solvent for about 3 days. so that the glycyrrhizic acid gets dissolved in the solvent [8]. 

Then the liquid extract is kept in petri dishes to obtain dry extract of liquorice by evaporation of solvent. 

 
 

figure 3.3 - liquid extract kept for evaporation of solvent. 

 

 

 
 

figure 3.4 - semisolid, thick and sticky extract after evaporation of solvent. 

 

The active chemical constituents in crude drugs are dissolved in solvent in maceration. In Liquorice 

extraction the active constituents glycyrrhizic acid and glabridin dissolves in solvent (ethanol: water) 

(3:7). The rotary evaporator is used for evaporation of solvent and after evaporation of solvent dry active 

is collected. 

 

3.4 Phytochemical screening: - 

      All the above prepared extracts were subjected to preliminary phytochemical screening tests to 

identify the presence of various components, by using different tests and reagents. 

Tests for flavonoids:  

     With concentrated sulphuric acid; Extract was mixed with concentrated sulphuric acid. The yellow-

orange colour indicates the presence of anthocyanins, orange to red colour indicates the presence of 

flavones. 

Test for Saponins:  

 

     Take Aq. as well as Alc. extract in little quantity separately to this add 20 ml of distilled water. After 

addition of water shake the formed solution lengthwise in a graduated cylinder for a time period of 15 

minutes. The presence of Saponins is indicated by a 1 cm layer of foam. 
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figure 3.5 - phytochemical analysis of liquorice.  

     Test for terpenoids:  

     (Trichloroacetic acid test); to the extract trichloroacetic aid was added. The presence of terpenoids 

indicated by the development of yellow colour.  

Test for carbohydrates:  

      Fehling’s test: On the water bath, Extract was kept. To which Fehling solution A and B were mixed. 

Brick red precipitate showed the presence of reducing sugars[14].  

 

3.5 Formulation of gel: - 

3.5.1 Ingredients:- 
table 3.1 - ingredients, quantity and their role used in formulation. 

 

Sr. No Ingredients  Quantity  Role 

1. Carbopol 250 2.4 gm Gelling agent  

2. Methyl paraben  0.4 gm Preservative 

3. Propyl paraben  0.2 gm Preservative 

4. Propylene 

glycol  

4 ml Base 

5. Extract 8 ml Antiulcer 

activity  

6. Triethanolamine  q.s  (pH- 6.5-

7) 

pH 

adjustment  

7. Water QS (100 ml) Aqueous base 

 

3.5.2 Preparation of herbal gel 

      Take 15 ml of distilled water in a beaker and disperse specified amount of carbopol 940 in it with 

continuous stirring. Kept the beaker aside to swell the carbopol for half an hour. In another beaker take 

5 ml of distilled water and add required quantity of methyl paraben and propyl paraben to it by heating 

on water bath. Cool the solution then add Propylene glycol 400. Further required quantity of extract was 

added to the above mixture and this solution was mixed properly to the Carbopol 940 gel with 

continuous stirring. Finally volume made up to 30 ml by adding remaining distilled water and 

triethanolamine was added drop wise to the formulation for adjustment of required mouth skin pH (6.8-

7) and to obtain the gel at required consistency. The same method was followed for preparation of 

control sample without adding any extract [15]. 

 

 
 

figure 3.6 - preparation of herbal gel.  
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3.6 Evaluation of gel:- 

3.6.1 Visual appearance  

     The prepared gels were tested for color, clarity, texture, transparency and presence of any gritty 

particles. 

3.6.2 Measurement of pH 

    The pH of herbal gel formulations were determined by using digital pH meter. 1 gm of gel was taken 

and dispersed in 10 ml of distilled water and keep aside for two hours. The measurement of pH of 

formulation was carried out in three times and the average values are reported. pH of gel formulation 

was reported. 

3.6.3 Homogeneity  

      All developed gel formulations were tested for homogeneity by visual inspection after the gels have 

been set in to the container. They were tested for their presence and appearance of any aggregates. 

 

3.6.4 Spreadability 

     Spreadability is expressed in terms of time in seconds taken by two slides to slip off from gel that is 

placed in between the slides under the direction of certain load. If the time taken for separation of two 

slides is less then better the spreadability. Spreadability is calculated by using the formula: 

 S = M × L / T 

Where M = weight tied to upper slide 

             L = length of glass slides 

             T = time taken to separate the slides 

Spreadabilty of gel formulations were reported inTable. 

3.6.5 Viscosity 

       The viscosity of all the prepared formulations were analysed by the Brookefields viscometer 

LVDVE with helipath, using spindle number 96 at 10 rpm. The results are shown in Table 

3.6.6 Extrudability: 

      The gel formulations were filled in standard capped collapsible aluminium tubes and sealed to the 

end. The extrudability was determined by pressing of the thumb. 

 

CHAPTER 4. RESULTS AND DISCUSSION: - 

4.1 Macroscopic Characteristics of liquorice roots  
table 4.1 - macroscopic evaluation of liquorice roots. 

 

Parameters  Observations  

Colour externally yellowish brown or dark brown & internally 

yellowish colour. 

Odour Faint and characteristics  

Taste  Sweet 

Size 10 to 50 cm Diameter - 2 cm 

Shape Unpeeled drug straight and nearly cylindrical  

 

4.2 Physicochemical Evaluation of liquorice powder: - 

4.2.1 Ash value  
table 4.2 - compiled results for total ash, acid insoluble ash, water soluble extractives and alcohol soluble extractive values 

as compared to standard values[1]. 

 

Sr. 

No. 

Tests  Observations 

(%) 

Standards 

(%) 

1. Total ash 3.75 Not more 

than 10 

2. Acid insoluble ash  1.93 Not more 

than 2.5 

3. Water soluble 

extractives  

3.51 Not less than 

20 

4. Alcohol soluble 

extractives  

2.18 Not less than 

10 
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4.2.2 Loss on drying: - 
table 4.3 - loss on drying observations at different time intervals 

 

Time (min) Weight (gm) 

0 40.21 

15 39.85 

30 39.77 

45 39.65 

60 39.61 

75 39.60 

90 39.58 

105 39.58 

 

                  LOD = [(Initial weight - Final weight) / Weight of sample] × 100    

                           = [(0.63) / 10] × 100 

                           = 6.3% 

4.2.3 - Moisture content = (weight of water in sample / weight of dry sample) × 100   

                                        = (0.63/9.37) × 100 

                                        = 6.72% 

4.3 - Phytochemical analysis:  

The tests performed for Phytochemical screening showed the presence of flavonoids, saponins, 

terpenoids and carbohydrates in the extract of Glycyrrhiza glabra. 

 

 
table 4.4 - phytochemical screening of glycyrrhiza glabra 

 

Sr. No. Phytoconstituents Glycyrrhiza glabra  

1. Test for flavonoids  + 

2. Test for Saponins  + 

3. Test for terpenoids  + 

4. Test for 

carbohydrates  
+ 

 

4.4 - Evaluation of liquorice extract 

 

The prepared gel has been prepared from Licorice root extract. 

 

 
 

figure 4.1 - dry extract of liquorice. 

 

 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 only. 

 

 

 

 

http://www.jetir.org/


© 2022 JETIR June 2022, Volume 9, Issue 6                                                         www.jetir.org (ISSN-2349-5162) 

JETIR2206735 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org h309 
 

4.5 - Physical Evaluation of gel formulation    

Selection of Gel with Considerations of Visual Appearance  

 

Different formulas were prepared, taking in consideration the main ingredient of the formula 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. 

 

table 4.5 - physical evaluation of gel formulation.  

 

Sr. No. Parameters  Observations  

1. Colour Yellowish green 

2. Consistency  Good 

3. Odour  Characteristics  

4. Gritty particles  No 

5. Appearance  Good 

6. Extrudability Good 

4.6 - 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, spread ability and pH was observed. This indicated that these formulas are 

stable when stored at room temperature [16]. 

Results showed that licorice gel can be formulated successfully using Carbopol 250 as gelling agent. 

 

 

4.7 - Anti Ulcer activity of liquorice :- 

The anti-ulcer activity of licorice was found to be similar to that of Famotidine in indomethacin-induced 

ulceration technique in rat stomach. Combination therapy of both Famotidine and licorice showed 

higher anti-ulcer activity than either of them alone[17]. 

 

 

 

 

CHAPTER 5.  CONCLUSION: - 
     Natural remedies are more acceptable in the belief that they are safer with lesser side effects than the 

synthetic medicines. Nowadays herbal formulations have increasing demand in the world market. It is 

very good attempt to establish herbal gel of liquorice extract. 

The selected gel 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 easily prepared and stored at room temperature. In this work a suitable new herbal antiulcer 

topical gel formulation was proposed to enter into the market. 
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