
ANTIMICROBIAL FORMULATION DEVELOPMENT, AND EVALUATION OF BLUEBERRY AND BANANA 

EXTRACT 

 

Section: Research Paper 

 

12773 

Eur. Chem. Bull. 2023, 12(Special Issue 4), 12773-12783 

ANTIMICROBIAL FORMULATION DEVELOPMENT, 

AND EVALUATION OF BLUEBERRY AND BANANA 

EXTRACT 

Ms. SURABHI TRIPATHI
1* 

Dr. SATKAR PRASAD
2
 DR. REENU YADAV

3 

1*Department of pharmacy, PhD Research Scholar ,Bhabha University Bhopal 

2* Department of pharmacy, Principal ,Bhabha University Bhopal 

3*Department of pharmacy ,Principal ,IES institute of Pharmacy,Bhopal 

Abstract 

The proposed work's objective was to create herbal skin formulations with medicinal value that 

would treat or prevent various microbes as well as other skin problems like aging without 

wrinkles. The Polyherbal Gel formulations were developed, and numerous metrics were used to 

standardize and evaluate them. In polyherbal formulation concentration of extracts is kept fixed 

as selected and the quantity of other ingredients varied to get an optimized formulation and 

evaluation of each formulation was performed to select the best formulation. The final 

formulations were selected based on the results of the evaluation. 

Results from testing the formulations against several parameters were satisfactory i.e. 

consistency, pH in range, Release profile, and stability. 
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Introduction: 

People have historically utilized both synthetic and natural medications to treat this infections
1
. 

Given that they have fewer or no negative effects than synthetic pharmaceuticals, herbal 

treatments are becoming more and more popular today
2
. For a very long time, medicinal herbs 

including tulsi, aloe vera, neem, turmeric, and turmeric have been utilized to cure infectious 

infections. 
3-8

 

Hence, herbal topical preparations for the treatment of skin conditions gained popularity. 

Scientists discovered thousands of phytochemicals from plants that inhibit various types of 

microorganisms through various mechanisms and act as safe, broad-spectrum antibiotics in the 

treatment of resistant microbial strains as the development of bacterial resistance to antibiotics 

and other synthetic antimicrobials. 
9
. When compared to systemic therapy, topical antimicrobial 
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agent administration at the site of infection offers more benefits
10–11

. First off, topical dosage 

makes it simple to reach the drug's needed concentration for antibacterial activity at the target 

site. Second, systemic levels of the active components are significantly reduced or nearly 

undetectable
19

 following topical treatment. Thirdly, it can prevent the gut flora from being 

unnecessarily exposed to antimicrobial medicines, which could result in drug resistance or a 

decrease in the GIT's natural bacterial population. Thus, topical application of antimicrobial 

agents is regarded as a significant substitute for antibiotic administration through the systemic 

route for the treatment of skin diseases
17

. 

There are two types of skin infections: primary and secondary. Primary infections typically 

originate in healthy skin, have distinct morphologies and progressions, and are caused by solitary 

organisms. Staphylococcus aureus, Streptococcus pyogen, and coryneform bacteria are the most 

common causes. Common examples include impetigo, folliculitis, boils, and erythrasma. Skin 

symptoms of systemic infections are possible. Skin disease is the primary site of origin for 

secondary infections. Examples of secondary infections include intertrigo and toe web infections. 

Herbal remedies are said to have fewer adverse effects than ones with synthetic ingredients. 

According to market data, the herbal cosmetic sector is a major driver of the upward trend in the 

herbal trade, which is driving up demand for herbals globally. Products made from herbs have 

been touted for their efficacy, inherent acceptance, and lack of the adverse effects frequently 

associated with synthetic products. 
12-18 

The most significant topical and systemic formulations with active herbal therapeutics, such as 

blueberries and bananas for antibacterial purposes, will be highlighted.  

Material and Methods  

Fresh fruits of blueberry and banana were purchased from market suppliers from Chhatarpur in 

May 2019, and authentication of plant material was done by taxonomist Dr. Manjusa Saxena at 

the Department of Botany, Govt. Maharaja College, Chhatarpur (M.P.). 

A suitable amount of polysorbate was dissolved in 5 ml of hot water to make each formulation. 

The quantity of various ingredients needed to prepare gel bases was determined through 

experimental design. The supplied quantity of carbopol 940 was then thoroughly mixed with 50 

ml of deionized water for 20 minutes. This mixture was retained for soaking the next day. In 

another beaker, ethanol, and deionized water were combined with the necessary amounts of 

propylene glycol, isopropyl myristate, and cremophor. The second beaker received the necessary 

concentration of a Blueberry fractionated extract that was diluted in ethanol 90% in 

consideration of its MIC.  

 

 



ANTIMICROBIAL FORMULATION DEVELOPMENT, AND EVALUATION OF BLUEBERRY AND BANANA 

EXTRACT 

 

Section: Research Paper 

 

12775 

Eur. Chem. Bull. 2023, 12(Special Issue 4), 12773-12783 

Development and evaluation of poly herbal gel.  

The formulation for antioxidant activity, and anti-microbial activity, was developed. In all 

formulations firstly mono herbal formulation-I was prepared including the first plant’s extract 

(Blueberries) as a therapeutic agent and the concentration of the extract varied from 1% to 5% to 

get optimum antimicrobial activity in the minimum possible concentration, and the number of 

other ingredients kept fixed. Secondly, mono herbal formulation II was prepared in the same 

manner by including a second plant extract (Banana). And anti-microbial activity of the 

formulation at various concentrations of extract (1%- 5%) was determined and optimum activity 

at the lowest concentration was selected. After the selection of the minimum concentration of the 

extracts to be included, the polyherbal formulation was made by including both of the extracts in 

a fixed selected concentration based on their antimicrobial activity. Evaluation and 

standardization were performed at every stage of the development of the formulation. In 

polyherbal formulation concentration of extracts was kept fixed as selected and the quantity of 

other ingredients varied to get an optimized formulation and evaluation of each formulation was 

performed to select the best formulation. The final formulations were selected based on the 

results of the evaluation. 

Ingredient /Formulations F1 F2 F3 F4 F5 F6 F7 F8 

Carbapol  (g) 1 0.25 0.5 0.75 0.4 0.6 1 0.5 

Propylene glycol (ml) 5 5 5 5 5 5 5 5 

Potassium sorbate (ml) 0.5 0.5 0.5 0.25 0.25 0.25 0.25 0.25 

Isopropyl myristate (ml) 5 5 5 5 5 5 5 5 

Blueberry extract fraction (g) 2 2 2 2 2 2 2 2 

Banana extract active fraction (g) 3 3 3 3 3 3 3 3 

Alcohol (ml) 25 25 25 25 25 25 5 25 

Cremophor (g) 2 2 2 2 2 2 2 2 

Water Q.S (ml) 100 100 100 100 100 100 100 100 

pH 

pH was tested by dissolving 1 gm product into 9 ml of water and shaking vigorously then the 

aqueous solution and pH is observed by pH meter. 

 

 

Fragrance test 
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It was based on individual observation for its acceptability.5 people were asked for the 

acceptability of fragrance and their opinion was taken. And fragrance was evaluated based on the 

below-described criteria; 

A) Fragrance was good, as good as the fragrance of reference herbal gel. 

B) Fragrance was not so good but comparable to the reference herbal gel 

C) Fragrance of the gel was poor than the reference herbal gel 

Moisture content 

The product (10 gm) weighed in a Porcelain dish and dried in the oven at 105
o
C. It was cooled in 

a desiccator. The loss of weight is recorded as a percentage of moisture content and calculated by 

the given formula. 

             Original sample weight – dry sample weight 

% moisture = ________________________________________x 100 

                        Original sample weight 

Water soluble extractive 

Accurately weighed air-dried powdered (2 g) material was taken in a glass stoppered flask and 

macerated with 100 ml of water .then it was shaken frequently for 6 hrs in a shaker and then 

allowed to stand for 18 hrs. After that 10 ml of filtrate was evaporated to dryness in a tared flat 

bottomed and transferred to the petri dish and dried at 105 c and cool in a desiccator. The 

percentage of water-soluble extractives was calculated regarding air-dried drugs. 

 Viscosity  

The viscosity of formulated gels was determined using Brookfield Viscometer at 500 rpm 

and 25
0
C

.
 

 Spreadability  

The spreadability of gel formulations was determined by measuring the  

Spreading diameter of 1g of gel between two horizontal plates 

In-vitro release 

The cellophane membrane was presoaked in distilled water for 24 h (1 g)spread over the 

cellophane membrane and was mounted on Franz-type diffusion cells with a receptor 

compartment volume of 33.2 ml and an effective diffusion area of 3.14 cm2. The receptor fluid 
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was selected as phosphate buffer (pH 7.4) containing 25% (v/v) ethanol to maintain sink 

conditions. During the experiments, the receptor phase was kept at 37C and continuously stirred 

at 600 rpm. At certain time intervals, 1 ml samples were withdrawn from the receiver 

compartment and replaced with an equal volume of fresh receptor fluid. 

Data Analysis via Drug Release Kinetics Study 

Results of the in-vitro release profile obtained for all the formulations were plotted  

in kinetic models as follows,  

1. Cumulative of drug released versus time (zero-order kinetic model).  

2. Log cumulative percent drug remaining to be absorbed versus time (First order model)  

3. Cumulative amount of drug release versus square root of time (Higuchi model)  

4. Log cumulative drug released versus log time (Korsmeyer-Peppas model) 

 

Result and Discussion 

Evaluation of physical characteristics of herbal gel 

The pH of herbal gel 

the pH of the gel formulated was between 6.7 to 7.0 and the pH of the reference herbal gel was 

found to be 7.0. 

Evaluation for Fragrance 

The herbal gel has so many features, it exhibits a good and pleasant, and mood-elevating 

fragrance as compared to the reference herbal gel. 

Moisture Content / Volatile Content 

Formulation Code F1 F2 F3 F4 F5 Reference grade    

% moisture content 25 28 25 26 29 

 

25 

 

Drug- Excipient Interaction studies (By DSC)            

Methanolic extract of Blueberries. Possess a 245
0
C melting point and the Methanolic extract of 

Banana possess a 225
0
C melting point. The whole formulation (drug and excipient) was kept in 
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accelerated conditions of temperature (400C) and RH (75%) for 15 days and subjected to DSC 

analysis.  

The characteristic peak of the Methanolic extract of Blueberry and Methanolic extract of Banana 

not deviated from its position of 248
0
C and 225

0
C that shows no interaction between the extract 

and other excipients. The DSC graphs are as follows.     

           

                                               (Drug- Excipient Interaction) 

Storage stability of the optimized formulation  

Results obtained from the accelerated stability study of the formulation can be concluded that the 

flavonoid contents reduced with time on long storage. Initially, on 0 days the concentration of 

flavonoid was 71.50 mg/gm, on the 54
th

 day it was observed 69.80 mg/gm. and on the 90
th day,

 it 

was observed at 69.50 mg/gm from the results it can be concluded that the tannin contents 

reduced with time by the effect of the temperature and moisture. 

                                    

                                                  ( Reduction in Flavonoids contents) 

Estimation of Total Phenolic Content in Formulation F3 

Results obtained from the accelerated stability study of the formulation can be concluded that the 

Phenolic contents reduced with time on long storage. Initially, on 0 days the concentration of 
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Phenolic was 15.15 mg/gm, on the 54
th

 day it was observed at 14.80 mg/gm. and on the 90
th day,

 it 

was observed 14.70 mg/gm from the results it can be concluded that the phenolic contents 

reduced with time by the effect of the temperature and moisture. 

                                     

                                                     ( Reduction in Phenolic contents) 

Result of Assay of Formulation (Total Flavonoids and Phenolic compound)  

In comparison to all formulations, Formulation F3 shows maximum Flavonoids and phenolic 

content of 72.98 mg/gm and 18.56 mg/gm respectively. Based on the results of various 

evaluation parameters, F3 was selected as the best formulation. 

In vitro drug release study of Polyherbal Formulation 

In all the cases, the R values of the korsmayer papas model were close to 1. The diffusion 

coefficients (n) values ranged from 0.6655 to 0.9164 (Shown in Figure No.). Since the R values 

of Korsmayer papas were close to 1, the drug release follows matrix diffusion kinetics. Hence it 

was concluded that diffusion was the mechanism of the drug release from the herbal gel. Further, 

observed diffusion coefficient values are indicative of the fact that the drug release from the 

formulation follows a non-Fickian transport mechanism. 

                                

                         Korsmayer Papas release kinetics data of Formulation F1-F5    
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Estimation of Total flavonoid content in Formulation F3 

Results obtained from the accelerated stability study of the formulation can be concluded that the 

flavonoid contents reduced with time on long storage. Initially, on 0 days the concentration of 

flavonoid was 72.98 mg/gm, on the 54
th

 day it was observed 69.56 mg/gm. and on the 90
th day,

 it 

was observed 67.78 mg/gm from the results it can be concluded that the flavonoid contents 

reduced with time by the effect of the temperature and moisture. 

Results obtained from the accelerated stability study of the formulation can be concluded that the 

Phenolic contents reduced with time on long storage. Initially, on 0 days the concentration of 

Phenolic was 18.56 mg/gm, on the 54
th

 day it was observed at 16.50 mg/gm. and on the 90
th day,

 it 

was observed 16.00 mg/gm from the results it can be concluded that the phenolic contents 

reduced with time by the effect of the temperature and moisture. 

 

                                   

                                  Estimation of Total Phenolic Content in Formulation F3 

 

Conclusion 

In my present work two plants Blueberry (fruit) and Banana (fruit) were extracted and screened 

for antimicrobial activity by disc diffusion method against some oral pathogens and their 

methanolic extract was found to have good and moderate antimicrobial activity. And then these 

extracts were subjected to their bioactivity-directed fractionation. After fractionation 

antimicrobial activity of each fraction was screened and the acetone fraction (fraction- III) of the 

methanolic extract Blueberry and the ethyl acetate fraction of the methanolic extract Banana 

were found to be active against skin pathogens. These active fractions were again subjected to 

isolation of the compound, which may be responsible for the antimicrobial activity of these 

plants against some oral pathogens. Isolation of active compounds was carried out using column 
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chromatography and their characterization was done by spectroscopic methods. These spectral 

data confirmed the identity of the isolated compounds. 

Our Polyherbal Gel formulations were developed, and numerous metrics were used to 

standardize and evaluate them. Results from testing the formulations against several parameters 

were satisfactory again these formulations were subjected to evaluation of their antimicrobial 

activity. An accelerated stability study; Temperature and humidity-dependent degradation for the 

Stability of compounds was also performed. It can be concluded from the results that these 

formulations will be able to protect/ cure various skin problems without any side effects. 

The plant extract in the experiment has shown antibacterial action against Gram-negative, Gram-

positive, and fungal strains, which suggests that it may be a source for the development of 

medications with a wide range of effects. The results of the study also support the traditional 

application of the plants and suggest that the plant extracts possess compounds with 

antimicrobial properties that can be used as potential antimicrobial agents. Further development 

and evaluations of these herbal dental formulations including the isolated compounds on a 

commercial scale and their clinical and toxicological studies are the future challenges. 
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