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ABSTRACT 

The Tectona grandis plant is topical species of the family lamiaceae. It has large, deciduous 

branches which are observed in the mixed hardwood forests. Tectona grandis has small, 

fragrant white flowers arranged intense clusters (panicles) at the end of branches. The 

tectona grandis L. powder was converted into batches on the basis of their particle size. It has 

been observed that, batch B (Sieve # 80) passes all the preformulation parameters. This batch 

was finally used to prepare the antioxidant capsule with different concentration. Out of these, 

F2 batch was checked for weight variation, disintegration test & moisture content. It has been 

observed that, disintegration time of F1, F2, F3 & F4 was 9.48sec, 8.77sec, 8.71sec & 9.5sec 

respectively. Also, batch F2 passes the weight variation test. The antimicrobial test against E. 

Coli was performed and it shows zone of inhibition around 1.1cm after 24 hrs. 
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INTRODUCTION 
Teak (Tectona grandis) is topical hardwood tree species in the family lamiaceae. It is a large, 

deciduous tree that occurs in the mixed hardwood forests. Tectona grandis has small, fragrant 

white flowers arranged intense clusters (panicles) at the end of branches. Tectona grandis has 

been widely used in traditional Dai medicine. It mainly grows in tropical and subtropical 

southwestern China, India, Laos and northern Thailand. It is a large deciduous tree, measuring 

up to 40–50 m, with a deeply fluted trunk that can reach 2–2.5 m in diameter and a brown or 

gray bark. Previous phytochemical research reported that T. grandis was not only rich in 

flavonoids and quinones, but also contained phenolic, steroids, phenylpropanoids, fatty esters 

and other compounds.  

 

In ethnomedicine, T. grandis is commonly used to treat wounds, pain, fever, malaria, 

inflammation, diabetes, liver disease, helminthic infection, bronchitis, tumors, cholelithiasis, 

jaundice, skin disease and bacterial infection. Pharmacological studies conducted on the 

methanolic extract of T. grandis bark and flowers established its hypoglycemic activities. The 

leaf extract of T. grandis has significant wound healing activity. Hydrochloric acid extract of T. 

grandis leaves exhibited antitumor activity in the female Swiss mouse malaria model, thereby 

validating its traditional use in the treatment of tumors.  

 

Traditional use of. T grandis as an antibacterial and anti-inflammatory medicine was validated 

by a study conducted by Bitchagno, who reported that the ethanolic extract from the fruit of  

T. grandis exhibited a remarkable inhibitory effect on four Gram negative bacteria, and the 

methanolic extract of T. grandis woods demonstrated significant analgesic activity and 

inhibited edema action in writhing test and paw edema test rats. In summary, T. grandis has a 

wide range of pharmacological properties. 
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INTRODUCTION OF PLANT 
Teak (Tectona grandis) is topical hardwood tree species in the family lamiaceae. It is a large, 

deciduous tree that occurs in the mixed hardwood forests. Tectona grandis has small, fragrant 

white flowers arranged intense clusters (panicles) at the end of branches. 

 

 Scientific Classification  
• Name of the plant: Teak tree 

• Scientific name: tectona grandis 

• Kingdom: plantae 

• Order: lamiales 

• Division: Angiosperm 

• Class: Mgnoliopsida 

• Family: lamiaceae 

• Genus: Tectona 

• Species: T.grandis 

• Common name of the plant: Teak, sagun,sagwan,Chinese 

• Synonyms: Tectona theca Lour, tectona grandis (l.f) Lan, tectona grandis f. Pilosula 

moldenke 

 
Fig. 1: Plant Tectona grandis 

Chemical Constituents 
• Naphthaquinones, anthraquinones, isoprenoid quinine, triterpenoids, steroids, lignans, 

fatty ester, phenolic compound and flavonoids. 

Pharmacological activities show these plants 

 
Fig. 2: Medicinal properties are present in these plant Flavonoids in teak leaves are 

responsible for its antioxidant activity. 
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ANTIOXIDANT 

A substance that protects cells from the damage caused by free radicals (unstable molecules 

made by the process of oxidation during normal metabolism). Free radicals may play a part in 

cancer, heart disease, stroke, and other diseases of aging. Antioxidants include beta-carotene, 

lycopene, vitamins A, C, and E, and other natural and manufactured substances. 

 

Examples of antioxidants. 

• Vitamins C and E 

• Selenium 

• Carotenoids such as beta-carotene 

• Lycopene 

• Lutein 

• Zeaxanthin. 

 

 
Fig. 3: Work of Antioxidants 

 

Benefits of antioxidants 

• They reduce oxidative stress. 

• They support disease prevention. 

• They support eye health. 

• They aid in brain function. 

• They can contribute to mental health improvements. 

• They can reduce inflammation. 

• They support healthy aging processes. 

 

Function of Antioxidants 

Antioxidants are substances that may protect your cells against free radicals, which may play a 

role in heart disease, cancer and other diseases. Free radicals are molecules produced when 

your body breaks down food or when you're exposed to tobacco smoke or radiation. 
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Fig. 4: Functions of antioxidants 

Capsule 

A capsule is a type of container that is commonly used in the medical and pharmaceutical 

industries. It is usually made of two parts: a shell and a cap. Capsules are used to hold 

medications, supplements, or other substances in a convenient and easy-to-swallow form. They 

come in different sizes and can be made from various materials, such as gelatin or vegetarian 

alternatives. Capsules are designed to dissolve or break down in the body, releasing the 

contents for absorption. 

 

Fig. 5: Capsules 

 

Types of Capsule 

1) Hard Gelatin Capsules 

2) Soft Gelatin Capsules 

 

MATERIAL & METHOD 
Materials 
1) Teak leaves powder 

2) Wetting agent (Sodium lauryl sulphate) 

3) Binding agent (starch) 

4) Colouring agent 
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Apparatus 

1) Weighing balance 

2) Capsule filling machine 

3) Autoclave 

4) Hot air oven 

 

Teak Leaves Powder 

Teak leaves are known to contain several bioactive phytocomponents like tannins, phenolic 

acids and flavonoids which play a crucial role as scavengers of free radicals. 

 
 

 

Fig. 12: Teak leaves powder 

 

Wetting Agents 

These are substances that lower the advancing contact angle and aid in spreading the powder 

in the aqueous phase by replacing the air. Ex. Sodium lauryl sulphate. 

 

 

 
 

Fig. 13: Wetting agent 

 



 
 

58 

Journal of Advancement in Pharmacognosy 

Volume 4 Issue 1, 2024 

ISSN: 2582-8401 

Binding agent 

Substance that makes a loose mixture stick together. For example, binding agents can be used 

to make solid pills from loose powders. Ex. Starch 
 

Fig. 14: Binding agent 

 

METHOD 

• Preparation method of capsule 
• The process typically involves the following steps: 

1) Selection of Ingredients: Choose the active ingredient(s) and any necessary excipients or 

fillers 

2) Mixing: The ingredients are carefully blended together to ensure uniform distribution. 

3) Encapsulation: The mixture is then filled into empty capsule shells using specialized 

equipment. 

4) Capsule sealing: The two halves of the capsule shells are joined together, usually by 

mechanical or heat-sealing methods.  

5) Quality control: The finished capsules undergo quality testing to ensure they meet the 

required standards for potency, purity, and uniformity. 

 

PREFORMULATION STUDY 
1) Bulk density 

2) Tapped density 

3) Porosity 

4) Carr`s index 

5) Hausner`s ratio 

6) Angle of repose 

7) % Ash Value 

8) Solubility 

9) Antimicrobial study 
 

Bulk Density 

The bulk density of a powder is the ratio of the mass of an untapped powder sample and its 

volume including the contribution of the inter-particulate void volume. 
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Tapped Density 

The tapped density is an increased bulk density attained after mechanically tapping a container 

containing the powder sample. 

 
 

 

Porosity 

Porosity or void fraction is a measure of the void (i.e. "empty") spaces in a material, and is a 

fraction of the volume of voids over the total volume, between 0 and 1, or as a percentage 

between 0% and 100%. 
 

 
 

 

Carr's Index  

Carr's Index of any solid is calculated for compressibility of a powder which is based on true 

density and bulk density. 

 

 
 

 

Hausner`S Ratio 

Hausner ratio is defined as the ratio of a powder's tapped bulk density to its poured (loose) 

bulk density. 

 
 

Angle of Repose 

Angle of repose powder poured from a vessel forms a cone-like pile. The angle of repose the 

angle between the slope of the pile and the horizontal correlates with the strength of particle-

particle interactions and, therefore, is measured to infer flow ability. 

 
 

 

% Ash Value 

The ash values usually represent the inorganic residues such as phosphates, carbonates and 

silicates present in herbal drugs 
 

 
 

Where, 

 

W2: weight of crucible + ash  

W0: weight of crucible 

W1: weight of sample 
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Solubility 

Solubility is the ability of a solid, liquid, or gaseous chemical substance (referred to as the 

solute) to dissolve in solvent (usually a liquid) and form a solution. We are going to check 

solubility of our sample in water, acidic and alkaline solution. 
 

Antimicrobial Study 

We have to check the antimicrobial property of our sample by suing different antimicrobial 

agents like E. Coli, S. Aureus & Candida albicans. 

 

GRANULATION PROCESS 

Granulation, a technique of particle enlargement by agglomeration, is one of the most 

significant unit operations in the production of pharmaceutical dosage forms, mostly tablets 

and capsules. During the granulation process, small fine or coarse particles are converted into 

large agglomerates called granules. 

 

Granules are produced to enhance the uniformity of the API in the final product, to increase 

the density of the blend so that it occupies less volume per unit weight for better storage and 

shipment, to facilitate metering or volumetric dispensing, to reduce dust during granulation 

process to reduce toxic exposure and process-related hazards, and to improve the 

appearance of the product. 
 

 
Fig. 16: Granule 

 

Evaluation Parameters of Capsule 
a. Official Test 

1. Weight variation test 

2. Disintegration test 

3. Moisture content 

b. Unofficial Test 
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1) General appearance 

2) Size 

3) Shape 

4) Colour 

5) Odour 

 

 
 

Fig. 17: Capsule Prepared 

 

RESULT AND DISCUSSION 

Procurement 
Procurement of Sample: The teak leaves has been collected from Sawargaon, Dist-Nanded. 

The starch, sodium lauryl sulphate & colouring agent from JK Enterprises pvt ltd. Nanded. 

 

Authentification 
The sample was authentified by Dr. S. V. Mandage, HOD (Botany Dept.) of Shri Sant Gadge 

Maharaj college, Loha, Nanded. 
 

Pre−Formulation Table 

Table No. 1BATCH A B C D 

1. Bulk density 0.25g/ml 0.22g/ml 0.21g/ml 0.21g/ml 

2. Tapped density 0.37g/ml 0.28g/ml 0.28g/ml 0.24g/ml 

3. Porosity 0.32 0.21 0.22 0.10 

4. Carr`s index 32% 21% 25% 1.24% 

5. Hausner`s ratio 1.48 1.27 1.33 1.14 

6. Angle of repose 24'44℃ 27'21℃ 23'70℃ 90'99℃ 

7. % Ash Value 41 % 40% 34% 37% 

 

In this pre−formulation study we observed that, the Batch B (sieve # 80) has good flow 

properties than other batches. 

 

Solubility 

Table No. 2 
 

BATCH Solubility in water Solubility in NaOH (0.1N) Solubility in HCl (0.1N) 

A Sparingly soluble Sparingly soluble Poorly soluble 

B Sparingly soluble Sparingly soluble Sparingly soluble 

C Insoluble Poorly soluble Sparingly soluble 

D Insoluble Poorly soluble Insoluble 
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    From above solubility study we observed that, batch B shows good solubility in all liquids. 

 

Antimicrobial Study 
 

  

E.Coli Inoculation Antimicrobial Study of 

Teak leaves powder 

Fig. 18: Anti-microbial study against E. Coli 

 

We have performed the anti-microbial study against E. Coli and found that our sample shows 

1.1 cm zone of inhibition after 24hrs. 

 

Formulation Table 
Table No. 3 

 

INGREDIANTS F1 F2 F3 F4 

Teak leaves powder (API) 250 mg 240mg 230mg 225mg 

Wetting agent  

(Sodium lauryl sulphate) 

2.5mg 5mg 7.5mg 10mg 

Binding agent (Starch) 2.5mg 5mg 7.5mg 10mg 

Colouring agent Quantity 

sufficient 

Quantity 

sufficient 

Quantity 

sufficient 

Quantity 

sufficient 

 

We have prepared all batches having 260 mg wt, and concentration were changed to prepare 

F1, F2, F3 and F4 batches. 

 

Evaluation Table 

Table No. 4 
 

TEST F1 F2 F3 F4 

Disintegration test 9.48 Sec 8.77 Sec 8.71 Sec 9.5 Sec 

Weight variation test FAIL PASS FAIL FAIL 

Moisture Content 17.51% 14.61% 16.41% 13.95% 

 

From above evaluation study we observed that batch F2 qualified all the evaluation tests. 
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Organoleptic Character 

Table no. 5 
 

PARAMETER OBSERVATION 

Size 0 

Shape Cylindrical 

Colour Light brown granule 

Odour Characteristic odour 

 

CONCLUSION 
From current research work we come to know that the tectona grandis L. powder can be 

converted to antioxidants capsule and having good organoleptic properties. We are also 

identifying that batch B (sieve # 80) has good flow property, bulk density, tapped density, 

porosity, carr's index, hausner's ratio, angle of repose, % ash value, weight variation, 

disintegration test was performed. We also performed antimicrobial study of Tectona grandis 

linn leaves powder to prepare its solid unit dosage form (capsule) which will be more stable. 

After that, we have used this batch B (sieve # 80) for final preparation. We have again prepared 

4 batch by using batch B. Then, we come to the conclusion that, batch F2 qualifying all the 

evaluation test like weight variation test, disintegration test, moisture content, etc. 

 

Future Prospective 
We can continue this project by changing its dosage form and performing animal study. 
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