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ABSTRACT 

Objective: The overall objective of the present study was to formulate and evaluate the Nutraceutical Herbal 

tablet prepared by wet granulation method. 

Methods: The crude drugs used in this study were Amla, Cinnamon, Ginger, Liquorice, Tulsi, and Mentha for 

the effective formulation, comprising the chemical constituents like Ascorbic acid, Cinnamaldehyde, Gingerol, 

Glycyrrhizic acid, Eugenol and Menthol were used and the prepared granules was evaluated for pre-

compression parameter. Then the formulated tablet was evaluated for the post compression parameter. The 

tablet was evaluated for weight variation, hardness, thickness, friability, disintegration test. Their dissolution 

properties were assessed by using UV visible spectrophotometer.  

Conclusion: From the above study, we conclude that the Nutraceutical herbal tablets were prepared by wet 

granulation method and gave the acceptable and adequate results. The tablet shows instantaneous drug release 

due to compressed tablet. 

Results: All the parameters were found within the specification.  

Keywords: wet granulation method, herbal tablet, Nutraceutical, Amla, Cinnamon, Ginger, Liquorice, Tulsi, 

Mentha. 

 

1. Introduction  

Oral route has been the most popular routes of drug delivery because of its ease of administration, least sterility 

constraints patience compliance, and flexible design of dosage forms. Tablets are well-defined as the unit dose, 

temper evident solid preparations containing one or more active ingredients with excipients. Conventional drug 

delivery systems like tablets and capsules often dissolve quickly in the gastrointestinal tract for absorption into 

the bloodstream which gives rise to inordinately high drug concentrations in plasma (Tamilvanan S, 2006). The 

concept of making the utility of food as a health promoting factor further than its nutritional value is gaining 

acceptance with in the public arena and amongst scientific community. Nutraceuticals consists of health- natural 

components or supporting ingredients that have a beneficial healthy effect on the body (Chauhan B, 2013). A 
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“nutraceutical” is a product purified or isolated from the food that is usually solid in medicinal forms not 

generally connected with the food. A nutraceutical is bearing to have a various physiological benefit or givng 

protection against chronic disease. The term was coined by Dr. Stephen L De Felice, Founder and Chairman of 

the Foundation for Innovation in Medicine, New Jersey, USA. Nutraceuticals occasionally referred as 

“functional foods”, which have caused heated debate since they change the traditional dividing line between 

food, and the medicine (Deng R, 2012). A nutraceutical is can be “any non-toxic food component that has 

scientifically proven health benefits, including disease prevention or treatment.” The purposeful component of 

the food must be standardized in the nutraceutical product and generate under good manufacturing practices 

(GMPs) (Cencic A, 2010).  Improved public demand, trends in demography, socio-economic scenario. More 

researches and studies have proved that nearly two thirds of the world’s 6.1 billion people rely on the remedial 

power of plant based materials for countless reasons-availability, safety, affordability or their belief in the 

traditional affordability. Medical profits of the food have been investigated for thousands of years. Various 

benefits of nutraceuticals are may help us live longer, that can increase the health asses of our diet, it have a 

psychological advantage from doing something for oneself, and be more "natural" than traditional medicine and 

are less probable to produce side-effects (Pandey MM, 2013 ).it normally contains required amount of 

vitamins, minerals, lipids, protein, carbohydrates and other necessary nutrients depending upon their 

importance. Nutraceuticals in the market contains both traditional foods as well as non-traditional ones. When a 

supplement tablet is consumed, the body must digest and absorb all the nutrients present in it. It may include a 

whole area of products like isolated dietary supplements, isolated nutrients, herbal products and other processed 

foods.The concept behind the mode of action of the required nutraceutical dosage form is to deliver functional 

benefits by improving the source of natural building blocks, working in to two ways that is to reduce diseases 

sign or to develop body performance (Kokate CK, 2010). 

The preparation contains poly herbs like Amla, cinnamon, ginger, liquorice, tulsi & mentha.it has shown 

various pharmacological activities with zero side effects.  Amla is a great source of nutrients, containing 

essential minerals and vitamins that are not only required for our body's well-being, but also helps to prevent the 

most common diseases. The cinnamon bark, used as stomachic, carminative and mild astringent. That has been 

used as both demulcents and expectorants and are again as an antispasmodic activity. Ginger, as a supplement in 

food may protect against obesity and chronic disease like cardiovascular diseases and related disorders Ginger 

which has shown pharmacological activities with no side effects. Liquorice called as sweet wood, the dried 

rhizomes and root of the plant used as a carminative expectorant and as well a cough remedy. Liquorice, an oral 

supplement can help the body to produce healthy mucus. Enhancing the phlegm production which may seem 

counterintuitive to a healthy bronchial system (Senanayake UM,1978, Hussain AI, 2010, Sen P,1993, Gupta 

SK, 2002, Ramirez S,1995). Tulsi the Holy Basil, the “queen of all herbs” (oscimum sanctum F: labiateae) has 

been well-known for its therapeutics potentials for antiasthmatics. And its leaves also been released to retain 

good anti-stressed and analgesics activity. Mentha The mint (Mentha spp.) which belongs to the herb of the 

Labiacae family, the beneficial effects of the mint leaf in treatment of various gastro-intestinal disorders. Also, 

shows the antimicrobial, anti- inflammatory and anti-tumoral properties of mint. (Dastagir G, 2016, Islam 

Shirshir MR,2012,  Bhattacharya A,1999, Shah CS,1998) 
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2. MATERIALS AND METHODS: 

2.1. Material-  

The crude drugs used are Amla, Cinnamon, Ginger, Liquorice, Tulsi and Mentha leaves were dried, collected 

and the powdered form of these drugs was prepared. Lactose, starch and magnesium stearate was used as 

excipients.  

 

Figure 1. Crude drugs representing a. Amla, b. Cinnamon, c. Ginger, d. Liquorice, e. Tulsi leaves and f. 

Mentha leaves. 

2.2. Method- 

All the required powdered mixtures were precisely weighted, and were passed through a standard sieve (sieve 

no 80) and blended for 5 min. then the mixed powders were converted into granules by using wet granulation 

method. The granules were evaluated for pre evaluation parameters like tapped density, bulk density, Hausner’s 

ratio, angle of repose and compressibility index (Carr’s index). Nutraceutical herbal tablets were prepared by 

compression method using single punch tablet press machine (HICON an ISO 9001-2000) Company. Four 

batches (F1, F2, F3 and F4) of yellowish-brown tablets with an average mass of 500 mg were obtained and the 

post evaluation parameters were performed for the formulation that i.e. Weight variation test, hardness test, ph 

test, friability testing, dissolution test, disintegration test. (Athawale RB, 2011, Shah VP, 1998, Pramod K, 

2013) 

 

3. PREFORMLUATION STUDIES 

In the progress of new dosage form, the pre-formulation study is the former step in the potential drug 

development. It is the basic investigation in the drug development to obtain information on the known 

properties of the compound to be used and the proposed development program. So, it may simply confirm that 

there are no major barriers for the compound development. Apart from helping formulation development, 

Preformulation studies can also help in leading identification in drug discovery phase. Following pre-

compressional parameters were studied like the bulk density, hausner’s ratio, angle of repose, tapped density, 

friability testing, hardness testing, compressibility indices and etc. (Indian Pharmacopoeia, 2010, United 

States Pharmacopoeia, 2007) 
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 Figure 2. Nutraceutical herbal tablets. 

 

Table 1:  Composition of Nutraceutical tablet F4 

Sr.no Ingredients used Quantity   taken 

1 Amla 180mg 

2 Cinnamon 25mg 

3 Ginger 20mg 

4 Liquorice 35mg 

5 Tulsi 90mg 

6 Mentha 5mg 

7 Lactose 100mg 

8 Starch 40mg 

9 Magnesium sterate 5mg 

                     

3.1 Evaluation of pre-compressional blend 

3.1.1 Angle of Repose 

Angle of repose was measured by fixed funnel method. The fixed funnel method uses a funnel,being secured 

with its tip at a given height h‟, above the graph paper which was placed on a flat horizontal surface. Granules 

were carefully transferred through the funnel until the apex of the conical pile touching the tip of the funnel. 

tan θ = h / r  (Aulton ME,2002) 

Where, r is considered as the radius of the base of the conical pile and θ is the angle of repose  

   

3.1.2. Bulk density 

The bulk density is defined as the ratio of bulk mass of the granule to the bulk volume. And it is denoted by ρb. 

The Bulk density is used to find out homogenecity of the given sample to be found. (Nagaich U, 2014) 

Bulk density (ρb) = M/Vb  Where, M is given as the mass of the sample, Vb as the bulk volume. 
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3.1.3. Tapped density 

The tapped density is defined as the ratio of the weight of granules to the minimum volume occupied into the 

measuring cylinder.it is determined by placing a graduated cylinder containing a known mass of drug or the 

formulation on a mechanical tapper apparatus which is being operated at fixed no. of taps (100) until the 

powder bed reached to a minimum volume. (Nagaich U, 2014) 

Tapped density (ρt) = weight of powder blend/Minimum volume of the cylinder.  

3.1.4. Carr’s index 

Based upon the apparent bulk density and tapped density, the percentage compressibility of the powder mixture 

was determined by the given formula. (Nagaich U, 2014) 

i.e. Carr’s index = Tapped density-Bulk density × 100/ Tapped Density.  

 

3.1.5. Hausner’s ratio 

Hausner’s ratio is defined as an indirect index of ease of measuring of powder flow with lower Hausner’s ratio 

(<1.25) indicating better flow properties than higher ones (>1.25). 10 It is given by the formula. (Aulton ME 

2002, Lachman L, 2009) 

Hausner’s ratio = Tapped density/ Bulk density  

 

3.2. Evaluation parameters of tablets: 

3.2.1. Tablet Dimensions 

Ten tablets were selected from each formulation and were evaluated for thickness and diameter using a 

calibrated dial caliper. (Srinath KR, 2011) 

 

3.2.2. Weight Variation 

Twenty tablets were selected randomly from the formulation. Tablets were weighed one by one and then the 

average weight was calculated. Deviation of each tablet from average weight was calculated and then the per 

cent deviation was computed.(Aslani A 2013) 

 

3.2.3. Tablet Hardness 

The hardness was being evaluated by using Monsanto (VHT1, Veego) hardness tester. (Patel HK, 2012) 

 

3.2.4. pH of the Solution 

pH of the solution was determined with one tablet in 100 ml of purified water at 10 ± 1 °C by using pH meter 

(HI 2211, HANNA), immediately just after finishing the dissolution time.(Aslani A 2013) 

3.2.5. Friability test 

Friability test is carried out, using Friability apparatus. The weighted tablets are being placed in the apparatus 

and which is been rotated at 25 rpm for 5 minutes. After an interval tablets are taken out from apparatus and 

once again they are weight. The friability is calculated by given formula. (Gaurav KR, 2011) 

Friability = Initial weight (Wi) – Final weight (Wf)/Initial weight (Wi) *100  
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3.2.6. Disintegration test 

 3 tablets were taken for the estimation of the disintegration time. The tablets were placed in the disintegration 

apparatus and then the time was observed uptill the tablet were totally disintegrated. The temperature for the 

apparatus was maintained at 37º C. (Thakur S,2021) 

 

3.2.7. In vitro drug release 

The dissolution profile of tablet was determined at the temperature of 37 °C. at revolutions of  75 rpm using the 

USP dissolution apparatus (paddle apparatus) in 900 ml of simulated gastric fluid (0.1 N HCl). Various samples 

were withdrawn with replacement simulated fluid of the same amount at interval of 10, 20, 30, 40, 50 and 60 

min respectively. The given Samples were filtered using Whatman filter paper and taken absorbance in UV 

spectrophotometer.                                                                     (Akhtar S, 2017) 

 

4. RESULTS AND DISCUSSION: 

Formulation of tablets with crude drugs: four batches of tablets were prepared containing the crude drugs like 

amla, cinnamon, ginger, liquorice, tulsi, mentha, etc. These are the main ingredients that are used for the 

manufacturing of F1, F2, F3, and F4 batches that are showed in the Table No.2 

 

Table 2: Formulas for Nutraceutical herbal tablet 

Sr.no. Ingredients F1 F2 F3 F4 

1 Amla 130mg 220mg 200mg 180mg 

2 Cinnnamon 5mg 35mg 30mg 25mg 

3 Ginger 25mg 5mg 90mg 20mg 

4 Liquorice 35mg 25mg 15mg 35mg 

5 Tulsi 50mg 50mg 5mg 90mg 

6 Mentha 50mg 20mg 15mg 5mg 

7 Lactose 100mg 100mg 100mg 100mg 

8 Starch 100mg 40mg 40mg 40mg 

9 Mg.stearate 5mg 5mg 5mg 5mg 

 

 

4.1. Evaluation of Granules: 

The evaluation parameters angle of repose, tapped density, bulk density, Carr’s Index and Hausner’s Ratio were 

carried out for the granules that are showed in the Table No. 3. 
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Table 3: Evaluation parameters of Granules. 

Sr.no Evaluation parameters F1 F2 F3 F4 

1 Angle of repose (θ) 22.3 24.5 24.9 23.60 

2 Bulk density  (g/ml) 0.48 0.47 0.44 0.55 

3 Tapped density (g/ml) 0.45 0.44 0.42 0.62 

4 Carr’s index 12.5 11.9 13.7 13.8 

5 Hausner’s ratio 1.205 1.197 1.157 1.127 

 

4.2. Evaluation of tablets:  

The evaluation parameters like Physical appearance, weight variation, friability, hardness, thicknes and 

disintegration test were carried for the batches and some of them are shown in Table no.4  

                      

Table 4: Evaluation parameters of Tablet 

Sr.no 
Evaluation 

parameters 
F1 F2 F3 F4 

1 Thickness(mm) 6 5.8 5.9 6 

2 Hardness(kg/cm2) 6.2 6.1 6.3 6.4 

3 %Weight variation 3 4 3.5 2.5 

4 Friability (%) 0.5 0.4 0.6 0.2 

                                 

 

Table 5: Dissolution profile of F4 

Ingredients % Drug release, time in minutes 

10 20 30 40 50 60 

Ascorbic acid 8.3 20.7 38.8 57.8 72.5 88.4 

Cinnamaldehyde 9.8 26.6 36.8 54.3 63.7 81.5 

Gingerol 11.1 25.7 45.2 66.8 73.4 92.1 

Eugenol 12.9 28.1 48.3 67.2 87.9 94.2 
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Fig 3: In vitro drug release profile for Nutraceutical herbal tablet 

 

5. CONCLUSION:  

From the above study, we conclude that the Nutraceutical herbal tablets were prepared by wet granulation method 

and which gave the satisfactory and acceptable result. It shows immediate drug release due to the compressed tablet. 

It was also concluded that Nutraceutical herbal tablet was prepared in the form of cost effective tablet which would 

minimize patient compliance in regarding to suppress the side effects and thus enhancing positive effects on the 

body. According to the results obtained from all batches formulation 4 (F4) shows better Carr’s index, Hausner ratio, 

angle of repose and disintegration compared with all other batches. In accordance to the obtained results and 

requirements, batch F4 was choice for further development of the applicable product, as it gave us with the uniform 

drug release more than 80% with all the ingredients in a period of 60 min.  
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