
                                 © 2022 IJRTI | Volume 7, Issue 6 | ISSN: 2456-3315 

  

FORMULATION AND EVALUATION OF 

POLYHERBAL ANTIDIABETIC TEA TABLETS 
 

Devkate Pallavi Subhash, Dr. HINGANE L. D. 

 

ADITYA PHARMACY COLLEGE BEED 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 CHAPTER 1    INTRODUCTION  

 

FORMULATION AND EVALUATION OF POLYHERBAL ANTIDIABETIC TEA TABLETS                     Page | 2   

  

1. INTRODUCTION:   

1.1 DIABETES:  

Diabetes is the most common disease. Firstly, the presence of sugar in the urine of Diabetics 

was demonstrated by Dobson in 1755. It is a group of metabolic disorder characterized by high 

blood sugar level. It is classified into two types:  

1.1.1 Diabetes Mellitus: It is a group of metabolic disease in which an individual 

blood sugar level. Blood glucose is the main source of energy and comes from the 

food you eat. Insulin hormone made by the pancreas helps glucose from food get 

into your cell to be used for energy.  

The normal blood glucose level in human ranges from between 70 -90mg per 100ml.  

Symptoms :    

• weight loss  

• nausea and vomiting  

• extreme thirst   

• frequent urination   

• blurry vision  

  

1.1.2 Diabetes Insipidus: Diabetes insipidus is relatively rare disorder that does 

not affect blood glucose level but just like diabetes mellitus also cause increased 

urination.( Sntoskar ,et al 2007) Diabetes insipidus (DI) is part of a group of 

hereditary or acquired polyuria and polydipsia diseases. It is associated with 

inadequate arginine vasopressin (AVP) or antidiuretic hormone (ADH) secretion or 

renal response to AVP, resulting in hypotonic polyuria and a 

compensatory/underlying polydipsia.[1] Polyuria (>50mL/kg), dilute urine 

(osmolality <300 mOsm/L), and increased thirst (water intake of up to 20 L/day) 

are characteristic of DI.[2] The kidneys pass large amounts of water irrespective of 

the body's hydration state.[3] Untreated DI can cause hypovolemia, dehydration, 

and electrolyte imbalances.[4] This article reviews the physiology, causes, and 

treatment of DI.9( Malve H, Kalra) Symptoms:  

• Dehydration   

• Severe thirst  

• Pale colorless urine   

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4743391/#ref1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4743391/#ref1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4743391/#ref2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4743391/#ref2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4743391/#ref3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4743391/#ref3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4743391/#ref4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4743391/#ref4
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The molecule which contains one or more single pair of the electron which react quickly with 

the constituents such as protein nucleic acid and lipids are consider as free radicals. When in 

an atom or molecule valency or outer orbit containing one or more unpaired electrons and is 

capable of independent existence then it is defined as free radical.  

Free radical are divided into two types:  

• Reactive oxygen species (ROS)  

• Reactive nitrogen species (RNS)  

  

Sr.No  Type of Free radical of Oxidants  Defense System  

1  Super oxide anion(O2)  Super oxide dismutase’s(SOD)  

2  Hydroxyl Radical (OH-)  (SOD),Mn-SOD, Cu, Zn-SOD  

3  Peroxy Radical (ROO-)  Tocopherols, Ubiquinone  

4  Single Oxygen (O2-)  Carotenoids  

5  Hydrogen Peroxide (H2O2)  Catalase, Se, glutathione  

Peroxide  

6  Hydroxy peroxide(ROO-)  Se, Glutathione  peroxidase  

1. 3   CAUSES OF DIABETES:   

  

1. 4   FREE  RADICALS:  -   
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1.5 OXIDATIVE STRESS:  

Oxidative stress is an imbalance of free radicals and antioxidants in the body which can lead to 

cell and tissue damage. Oxidative stress occurs naturally and plays a role in the aging process. 

A large body of scientific evidence suggests that long term Oxidative stress contributes to the 

development in a range of chronic conditions. Such conditions includes cancer ,diabetes and 

heart diseases .The body cell produces free radicals during normal metabolic process. However, 

cells also produce antioxidants that neutralize free radicals. In general, the body is able to 

maintain a balance between antioxidants and free radicals .Several factors contribute to 

oxidative stress and excess free radical productions .  

These factors can include:  

• Diet  

• Lifestyle  

• Environmental factors such as pollution and radiation  

The body’s natural immune response can also trigger oxidative stress temporarily. This type of 

oxidative stress causes mild inflammation that goes away after the immune system flight off 

an infection or repairs an injury. Uncontrolled oxidative stress can accelerate the aging process 

and may contribute to the development of a no .of conditions.  

Factors that may increase a person’s risk of long-term Oxidative stress includes:  

• Obesity  

• Diets high in fat, sugar and processed food exposure to radiation  

• Smoking cigarettes or other tobacco products  

• Alcohol consumption  

• Certain medications  

• Pollution  

• Exposure to pesticide or industrial    

  

1.5.1 PATHOPHYSIOLOGY OF OXIDATIVE STRESS IN DIABETES:  
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Nowadays, evidence have been reported that support the role of oxidative stress in the 

pathogenesis of both type 1And type 2 diabetes. Free radical formation in diabetes by 

nonenzymatic glycation of proteins, glucose oxidation and Increased lipid peroxidation leads 

to damage of enzymes, cellular machinery and also increased insulin resistance due to oxidative 

stress (Maritim et al, 2003). According to latest research, lipid is not only but also the 

apolipoprotein Component of LDL that forms insoluble aggregates oxidatively due to 

hydroxy)1adical-induced cross- linkage between Apo-B monomers that is responsible for  

1.6 COMPLICATIONS OF DIABETES: 

 

The complication of diabetes mellitus is far less common and less severe in people who have 

well control blood sugar level. Diabetic ketoacidosis is an acute and dangerous complication 

that is always a   emergency. Low insulin causes the liver to turn fatty acid to ketone for fuel 

ketone bodies are intermediate substrate in that metabolic sequence ketoacidosis is much more 

common in type1 diabetes than type 2.  

  

1.6.1 Acute Complication:  

Consists of diabetic coma. Diabetic coma is the medical emergency in which a person with 

diabetes mellitus is comatose because of diabetic hypoglycemia. An estimate 2 -15% of 

diabetes will suffer from at least one episode of diabetic coma in their lifetime as a result 

hypoglycemia  

1.6.2 Chronic complication:  

The damage to small blood vessels leads to a microangiopathy, which can cause one or more 

of the following:  

 Diabetic nephropathy: Damage to the kidney which can leads to chronic renal failure, 

eventually requiring dialysis. Diabetes mellitus is most common cause of adult kidney 

failure worldwide in the developed world.  

 Diabetic neuropathy : Abnormal and decreased sensation usually in a glove and stoking 

distribution starting with the feet but potentially in other nerves later than other often fingers 

and hands. When combined with damaged blood vessel this can leads to diabetic foot. Other 

forms of diabetic neuropathy may present as mononeuritis or autonomic neuropathy.  
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 Diabetic cardiomyopathy: Damage to heart leading to diastolic dysfunction and 

eventually heart failure.  

  

1.7 DIAGNOSIS:  

• The diagnosis of patients with diabetes or pre diabetes some tests are needed to performed, 

like oral glucose tolerance testing, HbA1c testing etc.  

• A high-risk factor of diabetes mellitus is following such as obesity, hypertension, and family 

history.  

1.7.1 Tests for Diagnosis:  

i. Fasting plasma glucose level: It should be 8 hours fasting before taking this test.  

Condition of DM More than 126mg/dl.   

ii. Plasma glucose: More than or equal to 200mg/dl two hours after a 75-gram oral glucose 

load as in a OGTT.   

iii. Symptoms of high blood sugar and casual plasma glucose: It is greater than or equal to 

200mg/dl.  

1.7.2 Prevention:  

• Lower weight   

• Reduces salt consumption  

• Reduces blood pressure  

• Limit sugar intake  

• Eat more fiber  

  

1.7.3 Treatment: Currently Six Classes Of Oral Antidiabetic Drug Are Available:  

• Biguanides: metformin  

• Sulfonylurea’:e.g. glimepiride  

• meglitinides e.g. repaglinide  

• Thiazolidinediones: e.g pioglitazone  

• dipeptidyl peptidase IV inhibitors e.g, sitagliptin  

• a-glucosidase inhibitors (e.g., acarbose) (Rajender P et al 2003)  
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1.8 ANTIOXIDANT:  

Antioxidants are compound that inhibit oxidation, a chemical reaction that can produce free 

radical and chain reaction that may damage the cell of organism. The oxidation process of other 

macromolecules is avoided or slow down by antioxidant. (2012 S Bajaj). Antioxidant remove 

dangerous free radicals from the body.  

1.8.1 Classification of Antioxidant:  

 
  

1.8.2 Role of Antioxidant:  

The antioxidant therapy defends the beta -cell against oxidative stress induced apoptosis and 

preserves the function of the beta – cell. Data from earlier studies show the antioxidant 

diminish diabetic – related complication and recover insulin sensitivity. Epidemiological 

studies revealed a strong association between the dietary antioxidant intake and protection 

against diabetes. (2018 D. Rajendiran)  

1.8.3 Mechanism of Action Antioxidants:  

Antioxidants in defence systems work on a variety of levels, including prevention, radical 

scavenging, repair, and de novo, as well as the fourth line of defence, adaptation.   
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 First line - The first line of defence, according to Lobo et al., is preventative antioxidants, 

which inhibit the generation of free radicals. Although the exact method and site of radical 

generation in vivo are yet unknown, metal-induced hydro peroxide and hydrogen peroxide 

decompositions must be one of the major causes. Some antioxidants degrade hydro 

peroxides and hydrogen peroxide to alcohols and water, respectively, without generating 

free radicals, while some proteins sequester metal ions to prevent such reactions. (Lobo et 

al 2010)  

 Second line – The second line of defence  is the antioxidants that scavenge the active 

radicals to suppress chain initiation and/or break the chain propagation reactions. There 

are several types of endogenous radical-scavenging antioxidants: some are hydrophilic, 

while others are lipophilic. Vitamin C, uric acid, bilirubin, albumin, and thiols are 

hydrophilic antioxidants that scavenge free radicals, whereas vitamin E and ubiquinol are 

lipophilic antioxidants that scavenge free radicals. Vitamin E is often regarded as the most 

powerful lipophilic antioxidant forscavenging free radicals.  

1.9 NEED FOR STUDY  

1.Powders are bulky dosage form and causes difficulty in handling and transport.  

2.They are not easily transferrable from a container and may spill.  

3.The method of preparation and packaging is time-consuming.  

4. Drug substances that are having an unpleasant taste are not suitable to administer in      

powder form. 
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. LITERATURE SURVEY: -  

  

1. According to Samaras K, McElduff A, Twigg SM, Proietto J, Prins JB, Welborn T the 

survey is done among 150 patients from different hospital and clinics to check which 

complication exist in the highest ratio among the patients. In which 65 patients show 

cardiovascular complications, 57 patients show retinopathy complications, and 28 patients 

shows of ulcer complications. Among all the complications cardiac autonomic neuropathy 

(CAN) is one of the most important challenging problem  

2. Rakieten et al were the first person who demonstrate that STz- induced diabetes in an 

animal model. In previous experimental model, Streptozotocin is a frequently used single 

intravenous dose between 40 and 60 mg/kg of body weight . In the beta cell of pancreas 

Streptozotocin enters through glucose transporter 2(glut 2). The mechanism which is used 

in Streptozotocin action in the beta cell is DNA alkylation due to the presence of methyl 

nitrosourea moiety. Transfer of methyl group from Streptozotocin cause DNA damage 

giving result as the formation of DNA fragmentation. However, the synergistic action of 

nitric oxide and ROS gives contribution of beta cell destruction. DNA activate poly 

ribosylation get damage and it leads to depletion of NAD and ATP eventually which may 

lead to beta cell death  

3. SCOPE AND OBJECTIVES:  

3.1 SCOPE: -  

The herbal tea generally showed good physicochemical properties such as organoleptic 

properties, excellent flow, optimal ash value and moisture content. It showed stability properties 

that are characteristic of a good finished herbal product. The tea also showed effective free 

radical scavenging properties similar to that of ascorbic acid and consistent with its antioxidant 

benefits.  

3.2 OBJECTIVES-    

 To formulate polyherbal anti-diabetic tablets.  

 To develop and evaluate antidiabetic polyherbal Tea tablet  

 Optimization of Disintegrant composition of polyherbal tablet  
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 To Formulate potential antioxidant Tea tablets  To Describe various herbs for 

polyherbal tea.  
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 4 PLANT PROFILE 

4. 5. Withania Somnifera (Ashwagandha)  

  

  

 

Alkaloids and steroidal 

lactones., Withanine 

sopelletierine, 

anaferine, 

cuseohygrine, 

anahygrine, steroidal 

lactones (withanolides, 

withaferins) and 

saponins.  

  

  

  

  

  

  

•  

•  

•  

•  

•  

•  

Anti-asthma, 

diabetes, 

Hypertension,  

Anti stress,   

Anti arthritic diseases, 

Cancer.  

6. Camellia sinensis (Tea leaves) 

 

Polyphenols, or 

flavonoids, l-theanine, 

polysaccharides and 

methylxanthines were 

considered to be 

responsible for the 

antidiabetic  

•  

•  

•  

•  

•  

•  

Cancer,  

Heart disease,  

Diabetes  

Encourage weight loss  

Lower cholesterol Bring 

about mental alertness  

5. MATERIALS AND METHODS:  

  

5.1 Herbs used in the Formulation:  

  

Herbs  Manufacturers  

Noni  NeutraVed  
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Jamun Seed  NeutraVed  

Karela  NeutraVed  

Gudmar  NeutraVed  

Ashwgandha  Dhanvantari Herbals  

  

5.2 All Chemicals used in the Formulation:  

  

Chemicals  Manufacturers  

Starch  Research Lab  

Talc  Tombus baker  

Magnesium Sterate  Research Lab  

Micro-crystalline Cellulose  Research Lab  

Croscarmellose  Analab Fine Chem  

Table 5.2 Chemicals & their Manufacturer
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Glassware and Equipment:  

Enlisted Equipment were used for the Formulation-  

Sr. No  Equipment  

1  Beaker  

2  Sieves  

3  Mortar pestle  

4  Sieve Shaker  

5  Tablet Punching Machine  

Table 5.3 List of glasswareFormulations    

5.4 Methods: Development of Polyherbal Tablet:   

5.4.1 Dispensing and Sifting-  

Accurately weighed quantities of all extracts were dispensed as per formulation table 5.1 in 

clean dispensing booth and sifted through 40# sieve.  

 

Figure 5.1 Weighing of Powders  

5.4.2 Dry Mixing-  

The sifted material was taken in polybag and mixed properly for 10 minutes.  

 

Figure 5.2 Mixing of Powders  
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5.4.3 Binder Solution Preparation -  

Accurately weighed quantity of starch was dispensed and mixed with IPA in a glass beaker 

properly. The above mixture was properly stirred to get homogeneous binder solution.  

5.4.4 Wet Granulation-  

Above dry mixed blend was granulated with the binder solution by adding drop wise with 

continuous mixing to get optimum granulation. The wet mass was passed through 18# sieve 

and then dried in tray dryer at 40°C to get optimum loss on drying.   

  

 

  

5.4.5 Milling & Sifting-  

The dried blend was sifted through 22# sieve and weighed.  

5.4.6 Lubrication-  

The blend was lubricated with magnesium stearate which was previously dispensed 

according to %yield and sifted through 60# sieve. The blend was properly mixed in polybag.  

5.4.7 Compression-  

The lubricated blend was compressed on 6-station compression machine using 12.5 mm round 

standard punch for 400mg strength of tablets. The temperature of processing area was 

maintained at 25°C to 30°C and relative humidity was kept 30 to 32 

  

  

  

  

  

  

Figure 5.3 Wet Granulation   
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6. EVALUATION PARAMETERS:  

All the formulated tablets were subjected to following evaluation parameters:  

6.1 Organoleptic Evaluation:   

The compressed tablets were examined for their color and appearance.  

  

6.2 Weight variation test:   

The weight variation of tablets was carried out to ensure that, each of the tablets 

contains the proper amount of drug. For variation 20 tablets average weight was 

determined. Individually each tablet weight was examined. In each case deviation from  

 
and none of the tablets deviate by more than double that percentage.   

  

 

  

                                 Figure 6.1 Electronic Balance  

  

  

  

  

6.3 Hardness:   
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The conformation of tablets for capping, abrasion or breakage under storage conditions, 

transportation, and handling before use depends on tablet hardness (kg/cm2). The hardness 

test was performed by using Monsanto hardness tester (Harrison’s).“Hardness factor” - the 

average of the several determinations is determined and reported.  

 

 

6.4 Thickness and Diameter:  

By using Vernier callipers was used to evaluate thickness of tablets thicknesses and 

diameter was evaluated.  

 

Figure 6.3 Vernier Callipers 

6.5 Friability:  

 

  

Figure 6.2  Tablet Hardness  Tester   

u   
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Friability testing was carried out to evaluate friction and shocks effect. This can often lead to 

chipping, caping, and breaking of tablets. For this reason, Roche friabilator was used. This 

machine puts many tablets under the cumulative impact of abrasion.  

% Friability = [ W0 – Wt / W0] × 100   

Where, W0 = Initial weight of tablets, Wt = Final weight of tablets  

  

 

Figure 6.4 Tablet Friability Machine  

  

6.6 Disintegration Test:  

Disintegration is defined as that state in which any residue of tablet except fragments of 

insoluble coating, remaining on the screen of the test apparatus consisting of a soft mass having 

not palpably firm un moistened core. Disintegration process involves the breaking of tablet 

into small particles. The quicker the disintegration the faster could be the action disintegration 

roughly indicates the possible pattern of dissolution of active substance. Hence the 

experimental conditions closely mimic the situation that a tablet GI tract in terms of 

temperature pH and mechanics.   

The disintegration apparatus used for the study was determined by using (Electro lab-ED2 

SAPO). It contains two basket rack assembly. Each basket rack assembly comprises 6 glass 
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tubes that are 3 inches long, open at the top and held against 10 mesh screens at the bottom. 

Each tablet was placed in each basket tube, and the basket rack was dipped in a 1-L beaker of 

distilled water. The 37±2 °C temperature was maintained throughout the study . The time 

required for complete disintegration of tablet was noted. The tablets are disintegrated when no 

particles remain above the gauge, which readily has passed through 10# mesh screen.  

 

Figure 6.5 Tablet Disintegration Machi
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 OBSERVATION 

7. OBSERVATION:  

7.1 Organoleptic Evaluation:  

Sr. No  Parameters  Observation  

1  Colour of tablets  Brown  

2  Appearance  Smoothness  

Table No. 7.1  

7.2 Weight Variation:  

  

Sr. No  Average Weight of Tablets=0.39  

Weight of Individual Tablets(gm)  % Deviation  

1.  0.40  0.025  

2.  0.38  0.025  

3.  0.39  0  

4.  0.41  0.051  

5.  0.40  0.025  

6.  0.39  0  

7.  0.40  0.025  

8.  0.39  0  

9.  0.38  0.025  

10.  0.41  0.051  

  

Table No.7.2  
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 7 OBSERVATION 

7.3 Hardness Test:  

Tablets  Hardness(Kg/sq.cm2)  Standard Value (Kg/sq.cm2)  

A  4 ±0.43  5-8   

Table No.7.3  

  

7.4 Friability test:  

Tablets  Friability %  Standard Value  

A  0 % loss ±0.05  Not moe than 1%  

Table No 7.4 7.5 

Disintegration Test:  

Tablets  Disintegration Time  Standard Value   

A  50 Sec ± 0.32  2.5 to 10 Min  

Table No.7.5 7.6 

Thickness and Diameter:  

Tablets  Thickness(mm)/ Diameter  Standard Value  

A  0.9 mm  ,1 mm  4.80mm,11.99mm  

Table No.7.6   

 

8.RESULT AND DISCUSSION:   

Formulations prepared by wet granulation method were tested for the preformulation 

studies for potential evaluation to tablet compression. All the evaluated Preformulation 

parameters Based on the preformulation studies powder flow properties are good.Then the 

process is continued with compression of tablet by wet granulation method, after  

compression tablets were evaluated by Physical parameters observed were displayed on 
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Table. The finished tablets colour was Greenish White, Weight variation was ± 0.0255%, 

Hardness, Friability are  

9.  CONCLUSION-  

 Based on the results of the powder preformulation study and the standardization parameter 

of the formulated tablet, it is concluded that all of the parameters evaluated were within 

the acceptable range.   

 Physical testing revealed that the formulation had acceptable hardness, friability, and 

disintegration time. Over the past Decades, antioxidant-based experimental research 

emerged in the Production of a new drug.   

 However, many drugs are in clinical trials Which possess antioxidants activity.   

 This review emphasis, the role of oxidative stress In Diabetes mellitus and the role of 

Antioxidants in ameliorating   
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