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ABSTRACT 

This study involved formulating five different polyherbal tablets (F1 to F5) using three 

standardized extracts: Momordica charantia (which contains 3% bitter principle), 

Cinnamomum cassia (10% total phenols), and Stevia rebaudiana. The tablets used wet 

granulation with microcrystalline cellulose (MCC PH101) as a diluent, Povidone K30 as a 

binder, and magnesium stearate and talc as glidants. To evaluate the tablets, methylparaben 

(0.1% to 0.2%) and propylparaben (0.1% to 0.25%) were used to create different tablet 

compositions (F2 to F5). The tablets were then tested for precompression parameters (angle of 

repose, bulk density, tapped density, and compressibility index) and post-compression 

parameters (weight variation test, friability test, hardness test, and stability studies). All 

formulations (F1 to F5) met the required specifications and were found to be stable for up to 

90 days. The tablets containing propylparaben (F4&F5) were harder and less friable than those 

containing methylparaben (F2&F3), indicating better dissolution. The concentration of 

preservatives affected the tablets.  
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INTRODUCTION  

One of the most significant health issues in 

recent times is diabetes mellitus [1]. 

However, the conventional methods of 

treating diabetes and hyperlipidemia using 

synthetic drugs have proven to be 

insufficient and can lead to serious side 

effects [2, 3]. Fortunately, numerous 

indigenous Indian plants such as Momordica 

and Cinnamon have been found to have the 

potential to treat these conditions and 

successfully manage diabetes [4, 5]. 

However, most existing polyherbal 

formulations use crude drug powders, which 

are not standardized [6]. There is a clear 

need to develop standardized polyherbal 

formulations using extracts rather than crude 

powders to ensure consistency in potency 

and efficacy [7]. For the preparation of such 

standardized herbal formulations, one needs 

to incorporate standardized extracts instead 

of crude powders [8]. Hence there is a need 

to develop formulations with extracts of 

herbs. Further, the existing antidiabetic 

polyherbal formulations containing 

Momordica suffer from a bitter taste. Hence 

there is a need to improve the palatability of 

such polyherbal formulations using natural 

sweetening agents like Cinnamon, Stevia, 

etc., and thus increase patient compliance [9, 

10]. The present work aims to study the 

impact of preservatives [11] on the stability 

of new polyherbal tablets that contain 

selected plants, including Momordica 

charantia, Cinnamomum cassia, and Stevia 

rebaudiana.  

MATERIALS AND METHODS  

Plant Materials: 

Momordica charantia (Standardized fruit 

extract containing 3% bitter principle), 

Cinnamomum cassia (Standardized Bark 

extract containing 10% total phenol) and 

Stevia rebaudiana were purchased from 

Natural Remedies Pvt Ltd. Bangalore, 

Karnataka, India. 

Chemicals: Aerosil was procured from 

ASR Agri Exports Pvt Ltd. Hyderabad, 

Polyvinyl pyrrolidone, Microcrystalline 

cellulose (Avicel FMC type PH-101), 

Magnesium stearate, Methylparaben, 

Propylparaben and Talc were purchased 

from Finer Chemicals Pvt Ltd. Ahmedabad. 

Formulation of tablets: 

Tablets were formulated separately by wet 

granulation method using different 

compositions of ingredients mentioned in Table 

1 and blended for 10 min. Then, 5% PVP was 

added to isopropyl alcohol and this mixture was 

added to the blended mixture. It was passed 

through mesh no.16 to prepare granules and 

dried at 500C for 1h 30 min. Dried granules were 

passed through mesh no. 18. They were mixed 

with accurately weighed quantities of aerosil, 

magnesium stearate, and talc, and blended for a 

few minutes [12]. Tablets are compressed on a 

10-station Mini press-1 rotary tablet 

compression machine fitted with 8-mm flat-

shaped punches.
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Table 1: Polyherbal formulations 

 

RESULTS AND DISCUSSION  

Evaluation of tablets: 

Micromeritic properties [13-15] were 

determined using a physical mixture of F-1 

to F-5 and all of them have shown good 

results (Table 2). The results of bulk density 

are found to be in the range of 0.41-0.5 kg/l.  

The highest bulk density was observed for 

F1 and the lowest for F-2 and F-5 granules. 

Tapped density and Carr's index were found 

to be in the range of 0.43 to 0.59 kg/l and 12 

to 14, respectively. F-5 granules exhibited 

the highest values and F-1 lowest [13]. The 

angle of repose ranged from 31.75 to 36.21 

for F-1 to F-5 indicating that they have fair 

to excellent flowability. Hausner's ratio was 

found to be between 1.03 to 1.17, a lower 

value indicates better flowability and a 

higher value indicates poor flowability and 

it was found to be better for F-2 than F-1.  

All post-compression parameters were 

evaluated and values were compared with 

the standard value formulations in a plastic 

container and signs of degradation of the 

specific dosage forms were observed 

monthly and values were reported based on 

their appearance, friability, and colour [16-

19]. The results of the appearance, weight 

variation, hardness, friability, and 

dissolution of the tablets are given in Table 

3. All the samples complied with the official 

requirements of uniformity of weight.  The 

observed friability of tablets F1 to F5 was 

found to be in the range of 0.51% to 0.66% 

during the period of study. All formulations 

showed an increase in %friability from 30 to 

90 days. If the change in friability is less 

than 1%, they are considered acceptable. So, 

the tablets F-1 to F-5 are less friable. Their 

low friability indicates that the tablets are 

compact and hard. The results are similar, 

even on tablets that had been stored for 3 

months at 40°C and 70% relative humidity. 

There was a significant change in % 

dissolution of tablets from 1st month to 3rd 

month. The % dissolution after the 4th hour 

Formulation 1 Formulation 2 Formulation 3 Formulation 4 Formulation 5 
Momordica (3% bitter 

principle)- 200mg 
Momordica (3% 
bitter principle)-

200mg 

Momordica (3% 
bitter principle)-

200mg 

Momordica (3% 
bitter principle)-

200mg 

Momordica (3% bitter 
principle)-200mg 

Cinnamon- 150mg Cinnamon-150mg Cinnamon-150mg Cinnamon-150mg Cinnamon-150mg 
Stevia-50mg Stevia-50mg Stevia-50mg Stevia-50mg Stevia-50mg 

MCC PH 101 -20mg MCC PH 101 -20mg MCC PH 101 -20mg MCC PH 101 -20mg MCC PH 101 -20mg 
PVP (K 25)- 5% PVP (K 25)- 5% PVP (K 25)- 5% PVP (K 25)- 5% PVP (K 25)- 5% 

Aerosil-3mg Aerosil-3mg Aerosil-3mg Aerosil-3mg Aerosil-3mg 
Isopropyl alcohol Isopropyl alcohol Isopropyl alcohol Isopropyl alcohol Isopropyl alcohol 

Magnesium stearate – 
3mg 

Magnesium stearate – 
3mg 

Magnesium stearate 
– 3mg 

Magnesium stearate – 
3mg 

Magnesium stearate – 
3mg 

Talc – 3mg Talc – 3mg Talc – 3mg Talc – 3mg Talc – 3mg 
--- Methyl paraben- 

0.1% 
Methyl paraben- 

0.2% 
Propyl paraben-0.1% Propyl paraben- 

0.25% 
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decreased from 30 days to 90 days for tablets 

F-1 to F-3 whereas it increased for 

propylparaben-containing tablets F-4 to F-5. 

The hardness of the formulation F-1 to F-5 

was found to be in the range of 1.52-1.74 

kg/cm2 during 1st month, 2.27- 2.29 kg/cm2 

2nd month, and 3.52-3.78 kg/cm2 during 3rd 

month. It indicates that propyl paraben 

tablets (F4 & F5) were found to be harder 

than methylparaben tablets (F2 & F3). The 

appearance of tablets F1 to F5 changed from 

greyish brown to black over 3 months. 

 

 

CONCLUSION 

This study focused on developing and 

evaluating five polyherbal tablet 

formulations (F1 to F5) for the treatment of 

diabetes and hyperlipidemia, utilizing 

standardized extracts of Momordica 

charantia, Cinnamomum cassia, and Stevia 

rebaudiana. The inclusion of preservatives, 

specifically methylparaben (in F2 and F3) 

and propylparaben (in F4 and F5), had a 

noticeable impact on tablet performance. 

Tablets containing propylparaben exhibited 

higher hardness and lower friability, 

indicating better mechanical strength 

compared to those with methylparaben. 

Dissolution studies revealed that 

propylparaben-containing formulations (F4 

and F5) showed improved dissolution rates 

over time, even after 90 days, while the 

methylparaben-containing tablets 

Table 2: Micromeritic properties of table blend 
Batch Bulk density 

(Kg/L) 
Tapped density 

(Kg/L) 
Carr’s index Angle of repose Hausner’s ratio 

Formulation-1 0.5 0.43 12 31.75 1.17 
Formulation-2 0.41 0.54 13 33.16 1.03 
Formulation-3 0.49 0.56 15 35.18 1.08 
Formulation-4 0.48 0.51 12.5 34.18 1.12 
Formulation-5 0.41 0.59 14 36.21 1.15 

Table 3: Accelerated stability studies of polyherbal formulations 
Batch F1 F2 F3 F4 F5 

Month 1: Appearance of all Formulations (Greyish brown, flat circular bevel-edged uncoated herbal tablet) 
Weight Variation 

(mg) 
199 199 199.5 199 199 

Hardness (kg/cm2) 1.52 1.54 1.68 1.49 1.74 
Friability (%) 0.51 0.54 0.55 0.54 0.58 

Dissolution (%) 2nd Hr- 54 
4thHr-89.6 

2nd Hr- 42.6 
4thHr- 70.6 

2nd Hr- 44 
4thHr-71.2 

2nd Hr- 46 
4thHr-73.6 

2nd Hr- 47 
4thHr-77.4 

Month 2: Appearance of all Formulations (Light black, flat, circular bevel-edged uncoated herbal tablet) 
Weight Variation 199 198.5 198 198.7 198.2 
Hardness (kg/cm2) 2.27 2.36 2.59 2.57 2.96 

Friability (%) 0.52 0.59 0.62 0.57 0.66 
Dissolution (%) 2nd Hr- 56 

4thHr- 82.6 
2nd Hr- 40 
4thHr- 72.6 

2nd Hr- 41 
4thHr- 73.6 

2nd Hr- 40 
4thHr- 72.1 

2nd Hr- 40.7 
4thHr- 70.8 

Month 3: Appearance of all Formulations (Black, flat, circular bevel-edged uncoated herbal tablet) 
Weight Variation 198.2 200 199.7 199.2 200 
Hardness (kg/cm2) 3.52 3.54 3.68 3.70 3.78 

Friability (%) 0.52 0.57 0.68 0.59 0.65 
Dissolution (%) 2nd Hr- 55 

4thHr- 82.7 
2nd Hr- 36.6 
4thHr- 64.6 

2nd Hr- 39 
4thHr- 69.7 

2nd Hr- 42 
4thHr- 81 

2nd Hr- 89 
4thHr- 80.6 
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experienced a slight decline in dissolution 

performance. Despite a change in 

appearance from greyish brown to black 

over the course of stability testing, there was 

no significant impact on the core properties 

of the tablets. 

The study concludes that all five 

formulations are stable and meet the 

required pharmaceutical standards for 

polyherbal tablets. However, the 

formulations containing propylparaben 

demonstrated superior stability and 

performance, making them more suitable for 

long-term storage and potential therapeutic 

use. These findings suggest that 

propylparaben-containing polyherbal tablets 

could be effective for managing diabetes and 

hyperlipidemia, offering a promising 

alternative for future herbal medicine 

development. 

ACKNOWLEDGMENTS 

We are thankful to the Management, 

Director and Principal of Sarojini Naidu 

Vanitha Pharmacy Maha Vidyalaya, 

Hyderabad and Vaagdevi College of 

Pharmacy, Warangal for providing the 

necessary facilities to carry out and 

communicate this work. One of the authors 

(PR) is highly thankful to AICTE, New 

Delhi for providing financial assistance in 

the form of fellowship during this work. 

REFERENCES  

[1] Tomic D, Shaw JE, Magliano DJ. The 

burden and risks of emerging 

complications of diabetes mellitus. Nat 

Rev Endocrinol. 2022;18:525-39. 

[2] Padhi S, Nayak AK, Behera A. Type II 

diabetes mellitus: a review on recent 

drug-based therapeutics. Biomed 

Pharmacother. 2020;131:110708. 

[3] Artasensi A, Pedretti A, Vistoli G, 

Fumagalli L. Type 2 diabetes mellitus: a 

review of multi-target drugs. Molecules. 

2020;25(8):1987. 

[4] Liu Z, Gong J, Huang W, Lu F, Dong H. 

The effect of Momordica charantia  in 

the treatment of diabetes mellitus: A 

review. Evid Based Complement 

Alternat Med. 2021;2021:379-626. 

[5] Verspohl EJ, Katrin B, Eckhard N. 

Antidiabetic effect of Cinnamomum 

cassia  and Cinnamomum zeylanicum in 

vivo and in vitro. Phytother Res. 

2005;19:203-6. 

[6] Joharchi MR, Amiri MS. Taxonomic 

evaluation of misidentification of crude 

herbal drugs marketed in Iran. Avicenna 

J Phytomed. 2012;2(2):105-12. 

[7] Hussain L, Aamir N, Hussain M, Asif 

M, Chaudhary Z, Manzoor F, Siddique 

R, Riaz M. Therapeutic investigation of 

standardized aqueous methanolic extract 

of bitter melon (Momordica charantia  

L.) for its potential against polycystic 

ovarian syndrome in experimental 

animals' model: in vitro and in vivo 

studies. Evid Based Complement 

Alternat Med. 2022;2022:5143653. 



Raju P et al                                                                                                                                                 Research Article 
 

 
2363 

IJBPAS, May, 2026, 15(5) 

[8] Alamgir ANM. Introduction. In: 

Therapeutic Use of Medicinal Plants and 

Their Extracts: Volume 1. Progress in 

Drug Research, vol 73. Springer; 2017. 

[9] Sirisha K, Shivani J. Antihyperglycemic 

and antihyperlipidemic activities of new 

polyherbal formulations. Int J Adv 

Pharm Biol Chem. 2014;3(1):189-98. 

[10] Bhavesh J, Deepak S, Rahul Kumar G, 

Ashok D, Deepak S, Piyush A, Piyush 

M. Approaches for taste masking using 

stevia leaf in pharmaceuticals. Innovare 

J Life Sci. 2013;1(1):34-7. 

[11] Sharma P, Maithani M, Gupta V, Bansal 

P. Ayurvedic formulations containing 

benzoic and ascorbic acids as additives: 

benzene formation during storage and 

impact of additives on quality 

parameters. J Complement Integr Med. 

2020;18(1):59-65. 

[12] Hemant HG, Mayur AC, Bhushan PC, 

Nayana SB, Vijay SB. Isolation and 

evaluation of Vigna mungo gum as a 

novel binder. Indian J Pharm Sci. 

2012;3(2):32-40. 

[13] Ray A, Prasad S, Yadav R. Formulation 

and evaluation of polyherbal 

formulation of Aegle marmelos & 

Pedalium murex extract for anti-diabetic 

activity. J Pharm Negative Results. 

2022;13(7):7708-20. 

[14] Pandey AK, Tyagi CK, Shah SK, Tiwari 

SM, Rawat PK, Sahu GD. Formulation 

development and evaluation of directly 

compressed polyherbal tablets for the 

management of infections caused by 

helminthes. Mater Today Proc. 

2023;80(3):3532-9. 

[15] Umesh A, Kumadhavali MV, Kumar V, 

Venkateswarlu BS. Formulation and 

evaluation of a polyherbal formulation 

containing indigenous medicinal plants. 

Eur Chem Bull. 2023;12(4):3719-26. 

[16] Jyothi M, Joy Alexander S, Kumar M, 

Venkateswarlu BS, Akash Marathakam. 

Formulation, quality assessment, and 

therapeutic evaluation of a polyherbal 

tablet: a study on its antioxidant and in 

vitro antidiabetic activities. Lat Am J 

Pharm. 2023;42(3):1279-86. 

[17] Kumar TS, Muthuraj S, Muthusamy P, 

Radha R, Ilango K. Formulation and 

evaluation of in vitro antidiabetic 

polyherbal tablets from some 

traditionally used herbs. J 

Phytopharmacol. 2021;10(3):173-9. 

[18] Dinakaran SK, Sujiya B, Avasarala H. 

Profiling and determination of phenolic 

compounds in Indian marketed 

hepatoprotective polyherbal 

formulations and their comparative 

evaluation. J Ayurveda Integr Med. 

2018;9(1):3-12. 

[19] Soni P, Jain AP. Preliminary screening 

of polyherbal formulation for 

antidiabetic effect in alloxan-induced 

diabetic rats. Asian J Pharm Pharmacol. 

2019;5(S1):53-61.


