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A chronic condition with long-term complications is diabetic mellitus. Herbal 

antidiabetic medications reduce blood glucose levels and increase the amount of insulin 

released by the pancreas to treat diabetes mellitus. In this study, we attempted to create 

and assess a herbal pill that contained dried plant extracts of Asparagous racemosus, 

Syzygium cumini, and Gymneme sylvestre. Additionally, the produced tablets' weight 

fluctuation, friability, hardness, and disintegration time are evaluated. The formulation 

has a decent level of hardness (2.98 ± 0.21), which helps with its quick disintegration. 

The formulation has a decent level of hardness (2.98 ± 0.21), which helps with its quick 

disintegration. All of the values were determined to be within acceptable bounds. The 

tablets' mechanical stability was demonstrated by their friability (0.52±0.04). The pills 

weighed 550 mg on average, with a ±5% weight variation. The weight variation test was 

successful. Excipients and extracts do not interact, according to FTIR research. This 

polyherbal pill may be regarded as a herbal therapy for diabetes mellitus based on the 

findings achieved. 
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INTRODUCTION 

The primary foundation for biocultural and 

ecosystem conservation, as well as for additional 

pharmacological, phytochemical, toxicological, 

and ecological research, is the traditional 

knowledge of medicinal plants.[1] Approximately 

40% of all medical care is provided via the use of 

traditional medicinal herbs.[2] The area of herbal 

medicine has experienced exponential expansion 

in recent years, and due to their natural origin and 

fewer side effects, these herbs are becoming more 

and more well-liked worldwide. Many nations 

have found success with herbal remedies, and 

because of their potential, scientific research into 

medicinal plants has begun.[3] In scientific 

inquiry, ethnobotanical knowledge and traditional 

medicine are crucial.[4,5] In India indigenous 

medicines have been used in the treatment of 
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Diabetes mellitus since the time of Charaka and 

Sushruta (6th century BC).[6] According to WHO 

estimations, more than 80% of the world 

population depends on traditional medicinal 

practice for primary health care needs.[7] Over 

75% of the world population is depending on local 

health practioners and traditional medicines for 

their primary needs.[8] Traditional 

ethonobotanical studies have received much 

attention in recent years due to their wide 

acceptability and clues for new or lesser – known 

medicinal plants.[9] A number of reviews have 

been published in the last three decades on plants 

pharmacological activities. Very recently, two 

exhaustive reviews have been published based on 

the global literature survey on 150 plants and 343 

plants in different part of the world [10-25]. 

Diabetic mellitus  

Hyperglycemia (an rise in blood glucose), 

hyperlipidaemia (an increase in blood lipids), and 

hyperinsuliemia (a decrease in blood insulin 

production) are the hallmarks of this systemic 

metabolic disease. We created an antidiabetic 

medication for this study, which is used to treat 

diabetes. Insulin secretion and action are reduced 

in diabetes illness. Diabetes-related chronic 

hyperglycemia is linked to long-term harm, 

failure, and dysfunction of many organs, including 

the kidney, heart, blood vessels, nerves, and eyes. 

Changes in the metabolism of proteins, fats, and 

carbohydrates lead to diabetic mellitus [26]. 

Types of Diabetic mellitus : 

There are main two type of Diabetic mellitus 

disorder they were classified depending upon the 

insulin dependency [27]. 

Type 1: Diabetes mellitus that is insulin-

dependent (IDDM) 

This kind of diabetes mellitus is brought on by a 

beta cell autoimmune illness. The breakdown of 

pancreatic beta cells results in an unregulated 

blood insulin circulation. They take place between 

the ages of thirty and forty. The beta cells are 

unable to react to typical stimuli. 

Type 2: Diabetes mellitus that is not insulin-

dependent (NIDDM) 

Insulin is not necessary for this kind of diabetes. 

Obesity is the major cause of this type of diabetic 

mellitus. Because of this, the number of beta cells 

is declining. This form of diabetes are occurring at 

age onward 40 year. 

Table 1. Plant Profile Used in Formulation [28,29] 

Herbal Ingredient Biological 

Source 

Family Chemical 

Constituents 

Uses 

Syzygium Cumini 

 

Dry seeds of 

Syzygium 

Cumini 

Myrtaceae Alkaloid –

Jambosin, 

Glycoside- 

Jamboline 

Jamun fruit seeds are very effective 

to lower blood glucose levels in the 

diabetic. 

Inhibition of glucose absorption 

Antioxidants. 
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ASPARAGUS 

RACEMOSUS 

 

Dried roots of 

Asparagus 

Racemosus 

Zingiberaceae Sarsaspogenin, 

shatavarin I-IV 
Asparagus racemosus is an 

adaptogenic herb that primarily  

vitalizes the body. 

It is use in Ayurveda. Besides 

helping the body maintain a healthy 

level of blood                      sugar. 

Shatavari also helps keep you calm, 

has antioxidant and anti-

inflammatory properties. 

Gymneme sylvestre 

 

It consist of 

leaves of 

woody  

climber plant 

known as 

Gymneme    

Sylvestre 

Apocynaceae Gymnemic 

acid, tartaric 

acid , gumarin 

,choline 

Lower blood       sugar 

Reduce the amount of sugar 

absorbed by the intestines 

Lower LDL cholesterol 

MATERIALS AND METHODS Plant Materials collection and Extraction 

Figure_4 Soxhlet extraction 

Gymneme sylvestre, Syzygium cumini, and 

asparagus racemosus leaves were gathered locally, 

dried, and ground into powder for use in this 

investigation. Ethanol is used as a solvent in the 

Soxhlet extractor to extract the powdered plant 

components individually. The solvent in the 

extractor is collected, evaporated, and the extracts 

are stored for later use.[31–32]  

Excipients used to formulate tablets : In this 

formulation Lactose, Starch, Di calcium 

phosphate, Acacia, Magnesium stearate, Methyl 

paraben, used to compose tablets. Di calcium 

phosphate and Lactose used as Bulking agents, 

Acacia and Starch used as granulating agents, 

Magnesium stearate use for lubrication and Methyl 

paraben, used as preservatives.[33-35]  

In the present study dried ethanolic extracts of 

Gymneme sylvestre, Syzygium cumini, Asparagous 

racemosus was formulated into tablet dosage form 

by direct compression] Formulation has the 

following composition as depicted in the method. 

[36] table 2. 

Table 2  Composition on formulation ingredients for poly herbal anti diabetic tablets 

Sr.no Ingredients Composition 

(mg) 

Uses 

1. Gymneme sylvestre 60 Antidiabetic 
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2. Syzygium cumini 40 Antidiabetic 

3. Shatavari 40 Antidiabetic 

4. Lactose 100 Binder 

5. Starch 100 Disintegrant 

6. Di calcium phosphate 180 Bulking agent 

7. Acacia 10% Thickining 

agent 

8. Magnesium sterate 20 Lubricant 

9. Methyl paraben 0.1% Presevative 

Tablet Preparation By Direct Compression: 

 
Figure_5 Formulated Tablet 

Direct compression was used to create a herbal 

tablet that contained Gymneme sylvestre, 

Syzygium cumini, and Asparagus racemosus. By 

understanding their characteristics, other 

components such as lactose, starch, acacia, 

calcium phosphate, magnesium stearate, methyl 

paraben, and propyl paraben are employed as 

excipients. Every excipient and API was weighted 

according to Table No. 7 and then passed through 

Sieve No. 20. After that, for fifteen minutes, all of 

the ingredients—aside from the lubricant and 

glidant—were fully combined using geometric 

mixing. A single rotatory punching machine 

(CMD3-16, S.No-A/1882/94, Cadmac) was used 

to compress the powder blend into a 550 mg tablet 

after it had been fully combined with talc and 

magnesium stearate. 

Evaluation 

Preformulation studies 

Preformulation studies were performed before 

formulating the tablets powders were subjected to 

following evaluation parameters. 

Angle of repose  

Angle of repose was determined by using funnel 

method; in a funnel the          accurately weighed 

blend was taken. The funnel height was arranged 

in a manner that the funnel tip just touches the 

“apex of the heap” or “head of blend”. Through the 

funnel “the drug excipient blend” was allowed to 

flow freely on to the surface. Table 3 shows the 

relationship between Angle of Repose and Powder 

Flow. The diameter of the powder cone and angle 

of repose were calculated by using the following 

equation.  

Tan θ = h/r  

Where h = height of powder cone formed  

            r = radius of the powder cone formed. 

Table 3. Relationship between angle of repose (θ) 

and powder flow. 

Angle of Repose(θ) Type of Flow 

               25            Excellent 

            25-30            Good 

            30-40            Passable 

             >40           Very poor 

Bulk Density 

By pouring the weighed quantity of blend into 

graduated cylinder and measuring the volume. 

Bulk Density =  
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑃𝑜𝑤𝑑𝑒𝑟

Volume of packing
 

Tapped Density 

 A known mass of drug excipient blend was placed 

in a graduated cylinder. The cylinder was tapped 

on to a hard surface from the height of 10 cm at 

two second interval. Tapping was continued, 

“Until no further change in volume was noted”. 

Tapped Bulk Density = 
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑝𝑜𝑤𝑑𝑒𝑟

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑡𝑎𝑝𝑝𝑒𝑑 𝑝𝑎𝑐𝑘𝑖𝑛𝑔
 

Compressibility index 
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 The Compressibility index of the blends was 

determined by Carr’s compressibility     index. 

Table 3 shows grading of powders for their flow 

properties. 

Compressibility index (%) =  
𝑇𝑎𝑝𝑝𝑒𝑑 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 − 𝐵𝑢𝑖𝑘 𝐷𝑒𝑛𝑠𝑖𝑡𝑦

𝑇𝑎𝑝𝑝𝑒𝑑 𝐷𝑒𝑛𝑠𝑖𝑡𝑦
 

Table 4- Grading of powders for their flow 

properties. 

Consolidation 

Flow index 

(Carr’s index) 

Flow 

5-15 Excellent 

12-16 Good 

18-21 Fair to 

passable 

23-25 Poor 

33-38 Very Poor 

>40 Very Very 

Poor 

FTIR Evaluation 

Fourier transform infrared (FTIR) spectrum of herbal 

extracts was subjected to determine the identification 

of the compound and compatibility of the extract with 

other excipients used in the formulation of polyherbal 

tablets. The spectrum of IR helps in the identification 

of a compound based on the existence of different 

functional groups.  

Physical evaluation of Tablets 

Tablets were subjected to following evaluation 

parameters. 

Colour and appearance 

For the colour and appearance the tablets were visually 

examined. 

Weight variation test 

For variation 20 tablets average weight was 

determined. Individually each tablet weight was 

examined. In each case deviation from the average 

weight was calculated and expressed as percentage. 

Not                   more than two of the tablets from the 

sample size deviate from the average weight by a 

greater percentage and none of the tablets deviate by 

more than double that percentage. 

Hardness 

Hardness of tablet was measured by Monsanto 

Hardness Tester. 

Fig _6 Monsanto hardness tester 

Friability test 

Friability tests were performed for the tablets using 

Roche friabilitor (4 min at 25         rpm) . 

Thickness 

By using Vernier calipers was used to evaluate 

thickness of tablets. Thicknesses were evaluated. 

Disintegration test for tablets  

Glass of plastic tube [80-100 mm] long with an internal 

diameter [28 mm] and external diameter [30-31mm] 

fitted at the lower end with a disc of rust proof wire 

gauge. Six tablets were placed in the tube, the tube was 

raised and lowered in such a manner that the complete 

up and down movement was repeated [28 to 32] per 

min. 
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Fig_7 Disintegration Apparatus 

The tablets were disintegrated when no particle 

remains above the gauge, which readily pass 

through mesh (10 mesh screen).  

RESULT AND DISCUSSION 

Preliminary phytochemical analysis was done for 

extracts of Gymneme sylvestre, Syzygium   

cumini,  Asparagous racemosus from that we can 

conclude the presence of various 

phytoconstituents  for e.g. Alkaloids, Glycosides, 

Tannins, Flavonoids which is responsible for 

therapeutic use. 

Table 5. Preliminary Phytochemical test was 

conducted on extracts 

Sr

. 

constituent

s 

Gymne

ma 

sylvestre 

Syzygiu

m 

cumini 

Asparago

us 

racemous 

no

. 

1 Alkaloid + - + 

2 Glycoside + - + 

3 Tannin + + + 

4 Saponin + + + 

5 Steroid + + + 

6 Flavonoids + + + 

7 Carbohydra

tes 

- - + 

Formulations prepared by direct compression method 

were tested for the preformulation studies for potential 

evaluation to tablet compression. All the evaluated 

Preformulation parameters are shown in table no.9. 

Based on the preformulation studies powder flow 

properties are good. 

Table 6. Preformulation parameters of powder 

Sr. 

No. 

Parameter Results 

1. Angle of Repose 28.18 0 

2. Bulk Density 0.35 g/cm3 

3. Tapped Density 0.38 g/cm3 

4. Compressibility 

index 

20.33% 

FTIR:  

Table 7. FTIR Data of Extract 

Sr. 

No. 

Functional 

Group 

Wave No. 

(Cm-1) 

IR Range 

1 -CO 1025 900-1300 

2 -NH (strech) 3296 3000-3700 

3 -C-C 1616 1600-1700 
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Table 8. FTIR data of Extract +Excipients 

Sr. 

No. 

Functional 

Group 

Wave No. 

(Cm-1) 

IR range 

1 -CH 2917 2700-3300 

2 -CO 1020 900-1300 

3 N-H 769 700-900 

4 C-Br 562 500-600 

 

Then the process is continued with compression of 

tablet by direct compression method, after compression 

tablets were evaluated by Physical parameters observed 

were displayed on below table no.12. The finished 

tablets colour was Greenish White; Weight variation 

was ± 5%, Hardness, Friability are respectively 2.98 ± 

0.21, 0.52 ± 0.04 Kg/cm2 . Thickness was measured as 

3 ± 0.02 mm and Disintegration time 7 ± 0.54 min are 

good for stability to consume for human use. 

Table 9. Physical parameters for poly herbal anti 

diabetic tablets. 

Sr. 

No. 

Parameter Results 

1 Colour Greenish 

white 

2 Weight variation 

test 

±5% 

3 Hardness(kg/cm2) 2.98 ± 0.21 

4 Friability (%) 0.52 ± 0.04 

5 Thickness(mm) 3 ± 0.02 

6 Disintegration(min) 7 ± 0.54 

 

CONCLUSION 

All the three plants used in the work was gymneme 

sylvestre ,syzygium cumini, asparagus racemosus 

leaves was extracted by using ethanol and that 

extracts were used to formulate tablets. All the 

ingredients were passed through mesh no.20.The 

powder mixture possesses good flow properties 

additives like bulking agents, glidents, binders, 

lubricants, adsorbents  were used for formulation 

evaluation of tablets was performed. Different 

parameters of evaluation like Appearance, 

hardness, percentage weight variation, friability, 

disintegration were performed and results were 

noted . It can be concluded that the powders of all 

extracts and compression method were suitable for 

the formulation of the tablet. Preformulation study 

and Physical Parameter revealed that all the values 

were within acceptable limit. Based on results it is 

concluded that the formulation    and evaluations 
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are good. But still there is need to do accelerated 

stability study to determine shelf life of product. 

REFERENCES 

1. Habibullah Khan M and Yadava PS. 

Antidiabetic plants used in Thobal district of 

Manipur, Northeast India, Indian journal of 

traditional knowledge, 2002; 9(3): 510-514 

2. Anonymous, traditional medicine strategy. 

WHO, 2002-2005; 

WHO/EDM/TRM/2002.1. 

3. Patrick OE. Herbal medicines: challenges. 

Tropical J Pharmaceutics Res, 2005; 1(2): 53-

54. D. Mamatha, International Journal of 

Ayurvedic& Herbal Medicine 7(6) Nov.-Dec. 

2017 (2956-2962) Page 2961 

4. Awadh A, Ali N, Al-rahwi IK and Lindequist 

U. Some medicinal plants used in Yemeni 

herbal to treat malaria. Afr J Traditional 

complement Alt Med., 2004; 1: 72-76. 

5. Kala CP. Ethno medicinal botany of the 

Apatani in the Eastern Himalayan region of 

India. J Ethnobiol Ethnomed, 2005; 1(11): 1-

8. 

6. Grover JK and Vats V. Shifting Paradigm 

from conventional to alternate medicine. An 

introduction on traditional Indian medicine, 

Asia Pacific Biotechnology News, 2001  

7. Malik JK, Thacker AM and Ahmed A. 

Ethnoveterinary medicine in western India, 

Ethnoveterinary Research and Development, 

Edited by Mc Corkle C, (Intermediate 

Technology Publication, UK), 1996; 148.  

8. Kattamani KN, Munikrishnappa MP, Husain 

SA and Reddy PN. Use of plants as medicine 

under semi-arid tropical climate of Raichur 

district of North Karnataka, J Med Aromat Pl 

Sci, 2000; 22-23: 406-410. 

9. Tripathi YC. Ethno medical treasure of tribal 

Rajasthan, J Non Timbet Forest Product, 

2000; 7(1/2): 77-84. 

10. Mukherjee SK and Mukherjee S. Therapeutic 

advances in Diabetes mellitus through ages. J 

Res Indian Med., 1966; 1-0: 9. 

11. Mehta KC. Indian herbal drugs in the 

treatment of diabetes. Current Med Pract. 

1982; 26(10): 305.  

12. Aiman R. Recent research on indigenous 

antidiabetic medicinal plants an overall 

13. Assessment. Indian J Physiol & Pharmacol, 

1970; 14(2): 65. 

14. Chaudhury RR and Vohora SB. Plants with 

possible hypoglycemic activity in advances in 

Research in Indian Medicine Udupa KN, 

Chaturvedi GN and Tripathi SN (Eds) 

Banaras Hindu University, Varanasi (India), 

1970; 57.  

15. Karnick CR. Some aspects of crude Indian 

drugs plants used in Ayurvedic system of 

medicine (Madhumeha) (Dia betes). Acta 

Phytother Amst., 1972; 19: 141.  

16. Satyavati GV, Raina MK and Sharma M. 

Medicinal Plants of India, Indian Council of 

Medical Research, 1976; 1. 

17. Mukherjee SK. Indigenous drugs in Diabetes 

mellitus. J Diabetic Asso India, 1981  

18. Nagarajan S, Jain HC and Aulakh GS. 

Indigenous plants used in the control of 

Diabetes in Cultivation and Utilization of 

Medicinal Plants. Jammu regional research 

laboratory, 1982; 584-604.  

19. Satyavati GV. Pharmacology of medicinal 

plants and other natural products in Current 

Research in Pharmacology in India (1975-

1982), Das PK and Dhawan BN (Eds), Indian 

National Science Academy New Delhi, 1984; 

119-146.  

20. Patnaik GK and Dhawan BN. 

Pharmacological studies on Indian Medicinal 

plants in Current Research on Medicinal 

Plants in India. Dhawan BN (Ed) Indian 

National Science Academy New Delhi, 1986; 

45.  



Rajshri Tambe, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 1, 2504-2512 |Research  

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               2512 | P a g e  

21. Das PK, Dasgupta G and Mishra AK. Clinical 

studies on Medicinal Plants of India in 

Current Research of Medicinal Plants in 

India. Dhawan BN (Ed), INSA New Delhi, 

1986; 72. 

22. Satyavati GV, Gupta AK and Tandon N. 

Medicinal Plants of India, Indian Council of 

Medical Research New Delhi, 1987; 2.  

23. Sever BO. Oral hypoglycemic plants in West 

Africa. J Ethnopharmacol, 1980; 2: 109. 

24. Handa SS, Chawla AS and Maninder. 

Hypoglycemic plants - A review. Fitoterapia 

1989; 60(3): 195. 

25. Atta-ur-Rahman and Khurshid Zaman. 

Medicinal plants with hypoglycemic activity. 

J Ethnopharmacol, 1989; 26(2): 1.  

26. Neelesh Malviya.the rapidly increasing 

incidence of diabetes mellitus is serious 

threats to mankind. Acta Poloniae 

Pharmaceutical Drug Research, Vol. 67 No. 2  

2010 ISSN: 0001-6837. 

27. Ved Prakash Singh. Diabetes mellitus is one 

of the world’s major diseases and is the third 

leading cause of death in the United States 

after heart disease and cancer. In the India, 

about 2–6% population suffer from diabetes 

or related complication. scince and 

Technology Journal, Vol. 4   Issue: II  ISSN: 

2321-3388 . 

28. Yadav PS. different antidiabetic plants which 

are rich source of various phytochemicals and 

their use in treatment of diabetis. 

Knowledgeable Research –Vol.1, No.7, 

February 2002. 2034-2056. 

29. Mehta KC. Indian herbal drugs in the 

treatment of diabetes. Current Med Pract. 

1982; 26(10): 305. 

30. Abdel NS, Fadia SY and Mohamed LA. 

Medicinal Plants with Potential Antidiabetic 

Activity and their Assessment. Med Aromat 

Plants, 2014; 3(1): 1-12. 

31. Rangari VD. Pharmacognosy and 

Phytochemistry, Nasik: Career Publications, 

2002; 1st ed: 353- 367. 

32. Trease GE and Evans WC. Pharmacognosy. 

London: environmental and. Land-based 

science, 1997; 14th ed: 340-408. 

33. Bruneton. Pharmacognosy and 

Phytochemistry Medicinal Plants. London: 

Intercept Ltd, 1999; 2nd ed: 310-354. 

34. Agarwal SS and Paridhavi M. Herbal drug 

technology. Hyderabad: University Press 

Private Limited, 2007; 663-671. 

35. Jain NK and Sharma SN. A Textbook of 

Professional Pharmacy. New Delhi: Vallabh 

Prakashan, 1998; 4th ed: 83-89 

36. Cooper and Gunn. In: Tutorial Pharmacy, JB 

Publisher New Delhi 259. 

 

HOW TO CITE: Rajshri Tambe*, Vaibhavi Kunjir, 

Jayshri Tambe, Sayali Shinde, Rohini More, Prajakta 

Kakade, Shivkumar Sontakke, Madhushri More, 

Formulation, Development and Evaluation of Baricitinib 

Loaded Nanosuspension Gel by Transfollicullar Drug 

Delivery System, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 

1, 2504-2512. https://doi.org/10.5281/zenodo.14772509 
 

 


