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Abstract: Traditional medicine officer a good alternative to synthetic chemical substance large number 

antibacterial compounds have been isolated from plant species.5,9 Natural ingredients such as clove oil,aloe 

vera , turmeric, sesame, cranberry, meswak , sesame, Red clover, are also used for the dental caries treatment 

.pomegranate peels extract Has been reported to exhibit high level of antibacterial activity.12,17 The extract also 

has other medical activities like antioxidant, anti-diarrheal, antifungal. Chemical constituents present in 

pomegranate (punicagranatum L.) are punicalagin, gallic acid, ellagic acid, Punic acid.11,20 The objective of 

this study is to develop an effective formulation containing Pomegranate peel extract and evaluation of in-vitro 

antibacterial activity of the same, under accelerated storage conditions for 3 months.  
Keywords: antibacterial, extract, pomegranate, punicalagin, peel. 

 

INTRODUCTION  
The term “dental caries” was first reported in the literature approximately around 1634, and it originates from 

the Latin word “caries,” which stands for decay. The term was initially used to describe holes in the teeth.1,7 

Dental caries is reported to be one of the oldest and most common diseases found in humans. Dental caries is 

a prevalent chronic infectious disease resulting from tooth-adherent cariogenic bacteria that metabolize sugars 

to produce acid, which over time demineralizes tooth structure.3,6    

Dental caries is one of the major oral diseases caused primarily by streptococcus mutans. It is of great concern 

to dentist as it affects all age group causing loss of tooth structure, moderate to severe pain, swelling and 

infection.4,8 The organism in presence of fermentable Carbohydrate produces acid which induce 

demineralization of tooth structure. Dental carries have conventional treatment antibiotics and Fluoride, 

Acetaminophen, Ibuprofen.  

 

Material And Methods  

Materials: 

Fresh Fruits of punicagranatum L (pomegranate) was collected from local market of Ahmednagar Maharashtra 

and transported to laboratory, authenticated from Centre for biological survey. The fruits were washed with 

purified water, rinsed well and dried at room temperature for about 10 min in open air. The peel from the fruit 

was removed carefully by knife and allowed to sun-drying. The dried material was properly ground into powder. 

This powder material was separated according to particle size with the help of sieves no; #44, #60, #80, #85 to 

obtained different batches for further Pre-formulation Study. Excipients such as Lactose, Starch, mannitol, 

sucrose, gum acacia, Talc, obtained from Acs's college of pharmaceutical science and research Ashti, chemical 

laboratory room.  
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Method: 

Formulation of Chewable Tablet of Pomegranate Peel Extract:-  

Chewable tablets containing pomegranate peel were formulated as shown in following table No. 1  

1) The extract was mixed sucrose, mannitol, lactose and the pomegranate powder so obtained was moistened 

with aqueous solutions of gum acacia.  

2) The material obtained was granulated through sieve number 18 and dried to constant weight at room 

temperature.  

3) The dried granules were passed through sieve no 22 and mixed with required quantity of starch and talc.  

4) The granules were evaluated for angle of repose (funnel method), bulk density, and car’s index using method 

described in literature.  

5) The tablets were compressed to weight of 450 mg using D tooling on Remake tablets machine (single punch 

machine) and evaluated for hardness test, friability and uniformity of weight test, disintegration test. 

Table 1: Formula of Chewable Tablets of Pomegranate Peel Extract Tablet 

INGREDIENTS F1  F2  F3  

Pomegranate peel extract  
150 mg 150 mg 150 mg  

Mannitol  0.05 ml 0.05 ml  0.05 ml  

Sucrose  100 mg 90 mg 80 mg/Tab  

Lactose  135 mg 145 mg  155 mg  

Gum acacia  5 mg 5 mg 5 mg 

Talc  4 mg 4 m 4 mg 

Water  q.s  q.s  q.s  

Total  450 mg 450 mg 450 mg 

  

 

Fig. 1: Chewable Tablet of Pomegranate Peel Extract. 

Evaluation of Prepared Tablets:  

General Appearance: The physical examination is done by visual, colour, odour, size, shape unique 

identification making etc.  

Thickness: Ten tablets were selected randomly from individual formulations and thickness was measured by 

using vernier caliper scale, which permits accurate measurement. The average of 3 readings was taken as 

thickness of the tablets.  

Weight Variation: Twenty tablets were taken randomly, weigh individually and average weight was 

determined. Individual tablet weight was compared with average tablet weight.  
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Hardness: Tablets require certain amount of strength or hardness, to withstand mechanical shocks of handling 

in manufacture, packaging and shipping. The most widely used apparatus to measure tablets hardness (strength) 

is the pifzer hardness tester.  

Method:- Ten tablets randomly selected and hardness was measured in pifzer hardness tester.  

Friability: Friability is related to the ability of tablets to withstand both shocks and abrasion without crumbling 

during manufacturing, packing, transportation and consumer handling. Friability can be evaluated by means of 

Roche friability test apparatus. compressed tablets that loose less than 0.5% to 1.0% in weight generally 

considered as acceptable.  

Method:- Ten tablets were randomly selected and weighed (initial wt.) and then transfer into friabilator. It was 

subjected to 100 revolutions in 4 minute The tablets were dedusted and reweighted (final wt.) these two weight 

( i.e . initial and final) were applied to calculate the friability.   

Disintegration Test:-  In vitro disintegration time was measured using USP disintegration test apparatus .for 

DT test randomly one tablets were selected from each batch and test was performed in 900 ml distilled water 

37oC temperature  and at the rate of 30+ 2 cycle / min.  

Stability Test: The purpose of stability testing is to provide evidence on how the quality of a drug substance or 

drug product varies with time under the influence of a variety of environmental factors such as temperature, 

humidity and light, enabling recommended storage conditions, re-test periods and shelf-lives. The International 

Conference on  

Harmonization (ICH) Guidelines titled “Stability Testing of New Drug substance and Products” (QIA) describes 

the stability test requirements for drug registration applications in the European Union, Japan and the United 

States of America.   
Stability Conditions: (ICH guidelines)  

 25C / 60%RH Long term Testing for 12 months.  30oC / 65% RH 

Intermediate condition if significant  change occurs due to   accelerated 

testing   40 ºC / 75% RH Accelerated testing for 06 month  

Method: The selected formulation was exposed to different storage condition. As per ICH guidelines for 3 

months and evaluated.  

Antimicrobial Test:-   
Antimicrobial test perform against Escherichia coli and staphylococcus aureus   culture medium.   

1. Weigh accurately all the ingredients &prepared nutrient broth and agar medium.  

2. Used nutrient brouth for sub culturing of pathogen (freshly prepared bacterial culture.)  

3. Take petri plate and test tube wash it properly with tap water and autoclave it (at 121*c 15 Ib pressure for 

15-30 minute.)  

4. Prepared aceptic area in aceptic room.  

5. Dilute the testing sample in test tube in a range of 10,10, &10 respectively.  

6. Transfer the agar medium in petri plate in aseptic condition allowed it cool & solidified.  

7. Then transfer the microbial culture which is required (E.coli  &S.aureus )  with the help of sterile disposable 

syringe .  

8. Shake it properly 2-3 times for proper mixing.  

9. Then the transfer the sample which is diluted with the help of disc or bohr plate technique .  

10. Then incubate the plate for 24-48 hours in incubator. Calculate the zone of inhibition by comparing with 

standard.  

EVALUATION PARAMETERS: 

PRE-FORMULATION STUDIES   

Bulk Density:-  

Weighed quantity of tablet blend was transferred into 100ml measuring cylinder without tapping during transfer. 

The volume occupied by drug was measured. Bulk density was calculated and found within the range of   0.50- 

0.60 g/ml.  

Tapped Density:-   

Weighed accurate quantity of powder sample was into a graduated cylinder. Volume occupied by the drug was 

noted down. Then cylinder was subjected to 100, 200 & 300 taps in tap density apparatus. The experiment was 

performed in triplicate and tapped density was calculated and was found within range of 0.60-0.70 kg/m3  
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7.3 Carr’s Index:-   

The compressibility index and Hauser’s ratio was measured and found within the range of 15-20.    

    

 Hausners Ratio:-           

    Hausners Ratio was calculated and was within the specified limit and found within the range of  1.20- 

1.30. 

Angle of Repose:-  

Procedure: Weighed quantity of the powder sample was passed through a funnel kept at a height 2cm from the 

base. The powder was passed till it forms a heap and touches the tip of the funnel. The angle of repose was 

calculated and found within the range and having good flow property. 

 

EVALUATION STUDIES FOR PREPARED TABLETS: 

Hardness Test:-   

The hardness test off the chewable tablets of pomegranate peel extract was found to be 06 using hardness tester 

apparatus. The hardness was measured by using Pfizer hardness tester.  

Friability Test :-  

Friability can be evaluated by means of Roche friability test apparatus. Compressed tablets that loose less than 

0.5% to 1.0% in weight are generally considered as acceptable.  

 

 
 

Fig.2: Friability Test Apparatus.  
 

Table 2: Weight of Pomegranate Tablets  

 

Tablets  
Weight in mg  

01  515  

02  495  

03  503  

04  512  

05  498  

06  496  

07  504  

08  510  

09  513  

10  499  

11  502  

12  522  
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13  491  

14  489  

15  505  

16  514  

17  504  

18  511  

19  503  

20  507  

Total Weight  10093  

So friability was found to be 1.07% which is more than 1.0. We do not reject the tablets as this test is nonofficial.  

Disintegration Test :-  

In vitro disintegration time was measured using disintegration apparatus. The chewable tablet of pomegranate 

peel extract tablets was dissolve excellent in disintegration time period (15min).  

 
 

Fig. 3: Disintegration Test Apparatus. 

The result was identify the chewable tablets of pomegranate peel extract dissolution rate is excellent.  

Thickness Test:-  

To determine the uniformity and physical dimension of tablets thickness is measured by Vernier caliper for 

randomly selected 20 tablets from formulation. 

RESULTS:   

Preparation of Tablets:-  

In preparing chewable tablets from ethanolic extract of pomegranate peel powder, wet granulation method was 

used.  

The ingredients of chewable tablet from pomegranate peel powder extract were indicated in table no.1. Initially 

formula I & formula II were tried it was observed at granulation stage become sticky, because the sucrose is 

hygroscopic therefore it was decided to reduce the quantity of sucrose and increase the quantity of lactose in 

formula F3, therefore formula 3 were used for the chewable tablet formulation.  

Table 3: Pre-Compression Study 

Sr. No.  Test  Observation  Conclusion  

01  Angle of repose  460  Excellent  

02  Bulk density  0.53  Excellent  

03  Tapped density  0.66  Excellent  

04  Carr`s index  19  Excellent  

05  Hausner ratio  1.24  Excellent  
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The tablets were evaluated for physical appearance of the tablets were smooth, absence of crack, uniform. The 

chewable tablets were evaluated for various performance properties. The hardness test was performed to provide 

a measure of tablets strength by using Monsanto hardness tester. Tablet should be hard enough for packaging and 

shipping but not so hard as to create difficulty during chewing. The hardness was 6  kg/cm2. %  Friability of 

tablets was found to be 1.07%. Results for post compression tests are shown in table no. 4   

 

Table 4: post compression tests 

 

Sr. No.  Test  Observation  

01  Average weight  450(mg)  

02  Friability  1.07%  

03  Hardness  06 (kg/cm2)  

 

ANTIMICROBIAL TEST:-  

In Vitro Antibacterial Activity Against Streptococcus Mutans.  

The ethanolic extract of pomegranate peel powder and formulated chewable tablets were tested for antibacterial 

activity against streptococcus mutans that was carried out by Agar diffusion method. The observed results are as 

shown in Fig. no .4 and Table no .5  

Ethanolic extract of pomegranate peel powder and its chewable tablet showed a significant antibacterial activity 

against streptococcus mutans. MIC were determined by the cup platye method by CLSI guidelines with Brain 

heart infusion broth. Based on the observation , It would be concluded  that Chewable tablet of pomegranate peel 

extract contains constituents that are responsible for antibacterial activity .  
 

Table 5: In Vitro Antibacterial Activity Against Streptococcus Mutans. 

Sr. No  Concentration (ug/ml)  Conc.in well (mg)  

Zone of inhibition  

(mm)  

01  1000  25  34  

02  500  12.5  28  

03  250  6.25  28  

04  125  3.12  20  

05  62.5  1.56  17  

06  31.25  0.8  0  

07  DMSO  25  -  
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Fig. 4: Study to Determine MIC Of Extract Against Streptococcus Mutans. 

Antibacterial study of ethanolic extract of pomegranate peel peel powder, chewable tablet of pomegranate peels, 

DMSO was tested against streptococcus mutans. as shown fig no.10 and table no. 6.  
 

Table 6: Antibacterial Activity of Chewable Tablet.  

Sr. 

No.  
Sample solution  

Concentration In well 

(mg)  

Zone of inhibition(mm)  

Initial  

Tablet  

First  

month  

Second 

month  

Third 

month  

1.  Ethanolic extract  1.56  17  NA  NA  NA  

2.  

Pomegranate peel 

chewable tablet.  
11.25(equivalent to 3.75 

extract)  
30  26  24  22  

3.  DMSO  -  -  -  -  -  

  

CONCLUSION:  

The chewable tablets prepared of the pomegranate peel powder extract can be used as a potential treatment of 

dental caries. It is seen that prepared chewable tablets can be a good dosage form for the dental carries treatment. 

The activity was retained even upon exposure of tablets to accelerated storage condition of 400C. Herbs play 

major role in the treatment than the allopathic medicine because of less side effects, low cost and easy availability. 

The research work done on that basis and selected plant for the formulation was proved for the use to prevent of 

dental carries. 

 

 REFERENCES:   

1. Gianmaria Fabrizio Ferazzano, Elisa Scioscia, Daniela Sateriale,In Vitro Antibacterial Activity of 

Pomegranate Juice and Peel Extracts on Cariogenic Bacteria,Hindawi biomed Research International , 2017 

;(7) 3-7  

2. S. Saraya, j. Kanta, N.Sarisuta, R.Temsiririrkkul, Y.Suvathi,K.Samranri and S. Chumnumwat,Development 

of guava extract chewable tablets for anticariogenic activity against streptococcus mutans,Journal of 

pharmaceutical sciences 2008; 35(14): 18-23.  

3. Sh. Abdollahzadeh, RY. Mashouf ,H. Mortazavi ,MH. Moghaddam, n roozbahani M. Vahedi, antibacterial 

and antifungal activities of punicagranatum peel extracts against oral pathogens, journal of dentistry, tehran 

university of medical sciences, tehran, iran 2011;(8)1-6  

4. P. Shubha K. Namratha ,C. S. Vicas, K. Byrappa, I. Bharath Kumar ,T. Sirisha And B. M. Gurupadayya 

,Orodispersible Films Of Punicalagin From Pomegranate Peel-A  

Novel Drug Delivery System For Dental Caries Prevention, American Scientific Publisher 2016 ; (5): 1–7.  

5. J. RyuAuwerx and MouchiroudLetalUrolithin A Induces Mitophagy and Prolongs Lifespan in C. Elegans and 

Increases Muscle Function Rodents,Nature,2016.  

6. The Ayurvedic Pharmacopoeia Of India,Published By Government Of India Ministry Of Health And Family 

Welfare,Department Of Ayush,Part I, Vol-II. 32,33.  

7. Aniley wade, Paul J weller, Handbook of pharmaceutical excipients, American pharmaceutical 

Association,1994,564  

8. pawanJalwal, JyotiDahiya, Balvinder Singh, Renu, Formulation and Evaluation of  

Chewable Tablets of Loratadine by Wet Granulation, The Pharma Innovation Journal 2015; 4(5): 106- 108  

9. Leon Lachman, H.Lieberman, Theory and practice of industrial Pharmacy, CBS publishers and 

distribution,2009, P:333  

10. Indian Pharmacopoeia,Government of India, Ministry of Health and Family Welfare;  

http://www.jetir.org/


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

JETIR2206986 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org j691 
 

Published by The Indian Pharmacopoeia commission, Ghaziabad,vol 1,2014, . 278295  

11. Methods for Dilution Antimicrobial susceptibility tests for bacteria that grow Aeroically ; Approved standard 

– ninth edition (M07-A9)- Clinical and laboratory standards institute (CLSI) guidelines,2017,256-310.  

12. A.M. Aldschula, Low calorie food hand book, CRC Press, 1st edition, 1993,230-235  

13. W. Zam,G. Bashour, W. Abdelwahed And W. Khayata, Journal Of Pharmaceutical Sciences And Research, 

Formulation And In-Vitro Release Of Pomegranate Peels  

Polyphenols Microbeads, Ijpsr.,Journal Of Cancer,2015, 4-9  

14. Michael J, Pelczar, E.C.S Chan, Noel R. Krieg, Microbiology 5th ed,2017,137   

15. Mackie and McCartney, Practical Medical Microbiology, published by Churchill Livingstone,14th Edition 

,1996, 113-11.  

16. S. Radhika, K.H. Smila and R. Muthezhilan “Antidiabetic and Hypolipidemic Activity of Punicagranatum 

Linn on Alloxan Induced Rats” World Journal of Medical Sciences 6 (4): 178-182, 2011  

17. Debjit Bhowmik, Harish Gopinath, B. Pragati Kumar, S.Duraivel, Aravind. G, K. P.  

Sampath Kumar “Medicinal uses of punicagranatum and its health benefit” Journal of pharmacognocy & 

phytochemistry, no.8192 volume - 1 Issue 5, 2013; 28-35.  

18. Abhay Jayprakash Gandhi, Jayanta Kumar Maji, Dr. Vinay J Shukla “Ayurvedic And  

Allopathic Formulations For Diabetes Mellitus: A Pharmaco Economic Study” World Journal of 

Pharmaceutical Science & Technology AprMay – 2017 Issue I page no; 49- 

68.  

19. Vinod D. Rangari “Pharmacognocy and Phytochemistry” volume IInd second edition Career publication page 

no: 265-267.  

20. “The Ayurvedic Pharmacopoeia of India” first edition part-I volume-II-page no; 31to  

33.   

21. K. R. Khandelwal and Vrunda Sethi “Practical Pharmacognosy Techniques and  

Experiments” Nirali Prakashan Page no;23.1-23.11. 

http://www.jetir.org/

