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ABSTRACT 

When the World Health Organization decided that the majority of poor countries would need to use more 

conventional medical procedures for primary healthcare, it marked a significant policy shift. The family Piperaceae, 

or Pan, includes Piper betel L. In Sri Lanka, India, Thailand, Taiwan, and other Southeast Asian nations, it is widely 

grown. This oil can be utilised as a raw material in the production of pharmaceuticals, fragrances, mouthwashes, 

tonics, and food additives, among other products. The leaves are nutritious and contain anti-carcinogens that could 

be used to make a blood cancer medication. The current review aims to summarise the medical benefits of Piper 

betel discovered through research employing cutting-edge scientific methodologies. 

KEYWORDS-Rational Drug Design System, Betel leaf, Docking analysis, Cancer, Visual representation, Receptor, 

Legand 

INTRODUCTION  

To Drug Design The creative process of discovering novel pharmaceuticals based on the understanding of a 

biological target is known as drug design, sometimes known as rational drug design or simply rational design. The 

medication is typically an organic small molecule that affects a biomolecule, such as a protein (receptor or enzyme), 

to activate or inhibit its function, providing the patient with therapeutic benefits. Drug design is essentially the 

process of creating small molecules that are complementary in shape and charge to the biomolecular target they 

interact with and will bind to. Ligand design is what is actually meant by “drug design” (i.e., design of a small 

molecule that will bind tightly to its target). Despite modelling methods Although es for predicting binding affinity 

are largely successful, a ligand must first be optimised in order to become a safe and effective drug. These properties 

include bioavailability, metabolic half-life, lack of side effects, etc. 

Introduction to Cancer 

Definition: The term “cancer” refers to a group of illnesses marked by abnormal cell growth that have the potential 

to invade or spread to other body parts. The overall term is cancer. It explains the illness that develops as a result of 

cellular alterations that lead to unchecked cell proliferation and division. 
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Types of cancer: 

Carcinoma, Sarcoma, Melanoma, Lymphoma, and Leukemia are the main cancer subtypes. There are two 

classifications for cancer. Histological type: The different tissue types that can harbour cancer. Primary site: The 

area of the body where cancer first manifested itself. 

Histological Category: Cancer comes in 100 different varieties. These are categorised into six main groups. 

A) Carcinoma 

It is used to describe cancer that develops from epithelial tissue. Everywhere on the body, including the skin, the 

covering and linning of organs, and interior passages like the digestive tract, is epithetilal tissue. 

1)Adenocarcinoma  

• They are developed in organ or gland. 

• They occur in mucus membranes. 

  •   They are first seen as thickened plaque like white mucosa.  

2) Squamous cell carcinoma : 

•   It originates from squamous epithelium. 

•   Occurs in many areas of body. 

B) MUCOSA 

• Squamous cell carcinoma : 

• It originates from squamous epithelium. 

• Occurs in many areas of body. 

C) SARCOMA  

• Sarcoma refers to cancer that originates from supportive and connective tissue. 

• The tissue involved such as bones, tendons, cartilage, muscle and fat. 

• Sarcoma tumors usually resemble the tissue in which they grow. 

D) MYELOMA  

• Myeloma is the cancer which originates in the cells of bone marrow. 

E) LEUKEMIA 

• Leukemia is also called as blood cancer or liquid cancer. 

• It is the cancer of bone marrow. 

• The disease often associated with over production of immature of immature white blood cells. 

F) LYMPHOMA  

• Lymphoma sometimes also called as solid cancer. 

• It developes in glands or nodes of lymphatic system. 

• These are refered as extranodal lymphomas. 

• It may also occur in organs like stomach, breast, or brain. 
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   2)   By primary site: 

The cancer is classified as follows. 

         a) Breast cancer. 

         b) Cerical cancer. 

         c)  Lung cancer. 

         d)  Skin cancer. 

         e)  Prostate cancer. 

         f) Bone cancer. 

         g) Brain cancer. 

         h) Gastrointestinal cancer. 

Introduction to plant: 

BETEL LEAF 

VernacularNames: 

Sanskrit:Tamboolavalli,Tamboola,Tamboolavallika 

English:Betelleafplant. 

Hindi:Paan 

Malayalam:Vetta,Vettil 

 

Synonyms: 

•   Betel pepper 

 •   Piper betel 

Scientific Classification       

Kingdom:    Plantae 

Family: Piperaceae 

http://www.jetir.org/


© 2022 JETIR September 2022, Volume 9, Issue 9                                                                www.jetir.org (ISSN-2349-5162) 

JETIR2209152 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b401 
 

Genus:  Piper 

Species: P. betle 

Piper betel L., the betel vine's scientific name, is a member of the Piperaceae family, sometimes known as the Black 

Pepper family. Despite being foreign, the plant is much more well-liked in India than in any other nation since 

antiquity. The countless citations found in ancient literature, particularly the Indian scriptures, would demonstrate 

this. The significance of the leaves has been discussed in relation to every aspect of human life in these sources, 

including social, cultural, religious, and even daily living, which is still extremely relevant in today's society.  

 

Chemical elements: The plant is rich in amino acids, terpinine, P-cymene, carvacrol, chavicol and its derivatives, 

allyl catechol, eugenol, and estragol. Vitamins are abundant in leaves, including nicotinic acid, ascorbic acid, and 

carotin. Aside from lycine, histidine, and arginine, they also contain sizeable amounts of all other important amino 

acids. Asparagines are found in high concentrations, whereas glycine and proline are also present in moderate 

amounts. Its aromatic flavour comes from the leaf’s essential oil. The root number five contains -sitosterol. 

 

OBJECTIVES OF STUDY 

 To study extraction process of extract. 

 To study physiochemical screening of extraction. 

 To study anti-cancer activity of extract of plant Betel leaf 

 To Discovery Of New chemical Entities With Desirable Pharmacological Properties 

 To De Nova  Design  

 To Study Of Rational Drug Design System 

 

MATERIALS AND METHODOLOGY 

CULTIVATION AND COLLECTION 

From the coastal area of Odisha, piper betel leaves of the Godibangala kind were gathered. Dr. P.C. Panda, Principal 

Scientist (Taxonomy and Conservation Division, RPRC, Bhubaneswar), verified the plant's authenticity, and the 

voucher specimen (10107) was deposited in the herbarium of the Regional Plant Resource Centre, Bhubaneswar, 

Odisha, India. The Center for Biotechnology's green house was used to nurture these collected plants. 

http://www.jetir.org/


© 2022 JETIR September 2022, Volume 9, Issue 9                                                                www.jetir.org (ISSN-2349-5162) 

JETIR2209152 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b402 
 

 

Microscopy: This microscopic investigation examines a substance in greater depth and can be used to spot organised 

drugs. The focus of the piper betel leaf microscopic study was on leaf constants or diagnostic leaf characteristics. 

The petiole had a semicircular transverse section that was slightly rounded at the abaxial side and shallowly 

depressed on the adaxial side. There were schizigenous oil chambers and a secretory tube in the centre of the petiole. 

Pappilate epidermis, below which was a sizable region of 6–8 layered collenchymas cells. There were 

parenchymatous cells in the ground tissue.  

Macroscopy 

 

 

Powder characteristics: By using a mortar and pestle and a sieve, dried piper betel leaves are ground into a fine 

powder. The tests are conducted after that. Leaf powder had a slick texture and was a greyish green tint. Secretory 

cells, mucus canals, calcium oxalate crystals, spiral and annular xylem vessels were the primary diagnostic features 

of leaves. In the epidermal cells, the stomata were cyclocytic, with three to five subsidiary cells encircling the guard 

cells. 
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Methodology 

A) Maceration: This method of extraction uses coarsely powdered drug material, such as leaves, stem bark, or 

root bark, which is then covered with menstrual fluid until it is entirely covered. After that, the container is 

sealed and preserved for a minimum of three days. 

B) Preparation of crude extract:  

the process of making crude extract Fresh Piper betel leaves were well cleaned in distilled water, allowed to 

air dry for 10 days at room temperature, and then were ground into powder. The dried leaf powder was then 

extracted using three different techniques: acetone-based maceration, sonication, and Soxhlet extraction. 

The 100 g of powdered leaf sample used for all extractions was dissolved in 500 ml of 99.7% v/v acetone. 

Soxhlet extraction was conducted using acetone as solvent (56 °C) for 8 h; maceration was carried out at the 

room temperature for 72 h with occasional stirring. Using a Sonics Vibra cell sonicator with a power output 

of 135 W and a sonication frequency of 40 kHz, sonication was conducted for 1 hour at ambient temperature. 

Every extract 

C) Preparation of Methanol Extract 

Betel leaves that had just been cut were lyophilized to take out any moisture. For three days straight, freeze-

dried leaves were steeped in methanol overnight. Daily supernatant collection was followed by concentration 

under decreased pressure and lyophilization to get rid of any remaining moisture. After that, the dried BLE 

was kept at 80°C. When HC content was quantified using high-performance liquid chromatography (HPLC) 

and ultraviolet (UV) analysis, batch-to-batch variation was evaluated. In the three batches that were 

processed, no appreciable changes were found. 

D) Preparation of water extract 

Powdered leaves were agitated for four hours using a magnetic stirrer. The mixture was then filtered through 

Whatmann filter paper, dried at room temperature, and collected as dry extract. 
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Phytochemical Screening (Test) 

 

Thin layer chromatography   (TLC) 

Thin Layer Chromatography is a technique used to isolate non-volatile mixtures. The experiment is carried 

out on a piece of glass, plastic, or aluminium foil that has been lightly covered with an adsorbent substance. 

Typically, silica gel, cellulose, or aluminium oxide are utilised as the substance. On completion of the 

separation, each component shows as spots separated vertically. The retention factor (Rf) for each position 

is denoted as follows 

 

 

 

RF VALUE  

Rf Value = dist. Travelled by sample / dist. Travelled by solvent 

                  =3.8/5.7 

                  =0.66 

The factors affecting retardation factor are the solvent system, amount of material spotted, absorbent and 

temperature. TLC is one of the fastest, least expensive, simplest and easiest chromatography technique. 
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Sr. No Test Observation Inference 

1 Alkaloids : 

1.Mayer’s reagent: 

1ml of extract + few 

drops of Mayer’s 

reagent. 

2.Dragndroff’s 

reagent: 

1ml of extract + few 

drops of dragndroff’s 

reagent. 

3.Hager's reagent: 

1ml of extract + few 

drops of hagers 

reagent.  

4.Wagner's reagent: 

1ml of extract + few 

drops of Wagner’s 

reagent 

Whitish or yellow cream 

colored obtained.  

 

 

 

 

Formation of orange red 

precipitate.  

 

 

 

Formation of yellow 

colored precipitation. 

 

 

Formation of brownish 

to yellow colored 

precipitation. 

Alkaloids is Present  

 

 

 

 

 

Alkaloids is Present 

 

 

 

 

Alkaloids is Present  

 

 

 

 

Alkaloids is Present 

2 Flavonoids 

Lead acetate test: 

Treat the extract with 

few drops of lead 

acetate solution.  

 

Alkaline reagent test: 

Treat the extract with 

few drops of sodium 

hydroxide solution.  

 

Ferric chloride test: 

Add few drops of 

ferric chloride 

solution to the extract.  

 

Formation of yellow 

precipitation 

 

 

 

Formation of intense 

yellow colour, which 

becomes colourless on 

further addition of dilute 

acid. 

Development of intense 

green colour 

Flavonoids is 

Present  

 

 

Flavonoids is 

Present  

 

 

 

 

 

Flavonoids is 

Present  

3 Test For Glycosides: 

0.5 mg methanolic 

extract dissolved in 

1ml water+ aqueous 

solution of sodium 

hydroxide. 

 

Formation of yellow 

colour 

 

Glycoside is Present  

4 Steroids 

  1) Plant extract 

1ml+ 10ml 

chloroform+equal 

volume concentration 

H2SO4-  

 

Upper layer in test tube 

turned into  red and 

H2SO4 layer showed  

yellow with green with 

green Flurosance 

Steroids is Present  

5 Triterpenes 

1) Extract 5 

ml+dissolve 2 ml 

chloroform+1ml  

acetic unhydride 

+1ml conc H2SO4 - 

Formation of reddish 

violet color 

Triterpenes is 

Present 
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Bioassay 

A bioassay compares a material’s impact on a test organism to that of a standard preparation to determine 

the relative strength of the substance (as a drug). The biological activity and effects of a chemical, such as a 

hormone or medicine, on a living plant, tissue, or cell are measured using bioassays (in vitro). 

 

Principal: 

The fundamental idea behind a bioassay is to compare a test substance with an identical preparation of an 

international standard in order to determine how much test substance is needed to induce the same biological 

impact as the standard. 

 

Procedure: 

Observation Table :  Menthol Extract 

Sr. No Concentration Optical density(OD) Transmittance (TR) 

1 0.1 0.20 0.63% 

2 0.2 0.22 0.60% 

3 0.3 0.23 0.58% 

4 0.4 0.26 0.55% 

5 0.5 0.27 0.53% 
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Observation Table: Water Extract 

Sr. No Concentration Optical density 

(OD) 

Transmittance (TR) 

1 0.1 0.21 0.61% 

2 0.2 0.22 0.61% 

3 0.3 0.20 0.63% 

4 0.4 0.19 0.65% 

5 0.4 0.17 0.66% 

 

Introduction to Tablet 

Tablet: To be administered orally for local and systemic effects, tablets are a solid dosage form of medications 

manufactured by compression or moulding, with or without excipients. 

-They vary in size, shape, and weight based on the medication and the way it is administered. 

Herbal Tablet : As in the case of an allopathic formulation, the dried herb extract is combined with starch, tragacanth, 

and gums to serve as binders or disintegrants and lubricants. 
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Formulation: 

Sr. No Ingredients Batch F1 Batch F2 Batch F4 Batch F5 

1 Herbal Extract 

(Betel Leaf) 

5ml 4ml 3ml 2ml 

2 Lactose 2.5gm 2gm 1.5gm 1gm 

3 Calcium Carbonate 0.5gm 1gm 1gm 1gm 

4 Hydroxypropylmethyl 

cellulose 

2gm 2gm 1.5gm 1gm 

5 Carboxy methyl 

Cellulose 

3gm 2gm 1gm 0.5gm 

6 Starch 2gm 3gm 2gm 1gm 

 

 

 

 

Procedure: 

Wet, dry, or direct compression techniques are frequently used to create tablets. 

Evaluation Test For Tablet: 

The tablet’s potency, effectiveness, stability, patient acceptability, and patient compliance can all be tested. 

-To determine whether a pharmaceutical tablet satisfies the requirements for making the claim that it is a high-

quality drug or not. 

-To determine whether the quality parameters fall within the acceptable ranges. 

Types of Evaluation tests: 

 1.Official tests  

• Weight variation test  

• Drug content  

• Disintegration time test  

• Dissolution test  
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2.Unofficial tests  

 • Thickness 

 • Hardness 

 • Friability 

 

A) Official Test 

1.WEIGHT VARIATION TEST: The USP states that the weight variation test is conducted by weighing 20 pills 

individually, figuring out their average weights, and comparing the results. 

Sr.No. F1 F2 F3 F4 

1 0.46 0.45 0.44 0.43 

2 0.44 0.44 0.45 0.44 

3 0.47 0.46 0.45 0.43 

4 0.46 0.46 0.46 0.47 

5 0.45 0.45 0.47 0.46 

6 0.45 0.44 0.46 0.44 

7 0.46 0.46 0.47 0.48 

8 0.47 0.46 0.46 0.44 

9 0.48 0.47 0.47 0.46 

10 0.47 0.46 0.46 0.43 

11 0.47 0.46 0.47 0.48 

12 0.46 0.47 0.46 0.44 

13 0.45 0.46 0.43 0.45 

14 0.44 0.43 0.44 0.46 

15 0.45 0.45 0.45 0.43 

16 0.46 0.46 0.45 0.46 

17 0.47 0.46 0.43 0.48 

18 0.49 0.48 0.42 0.47 

19 0.49 0.47 0.47 0.46 

20 0.48 0.48 0.45 0.42 

Total 9.27 9.17 9.06 9.03 

Average 0.46 0.46 0.45 0.45 

 

Formula: 

Weight Variation=(IW-AW)/AW.100 

Where, 

IW=Individual Weight 

AW=Average Weight 

F1=9.27/20=0.4635 

F2=9.17/20=0.4585 

F3=9.06/20=0.453 

F4=9.03/20=0.4515 

 

http://www.jetir.org/


© 2022 JETIR September 2022, Volume 9, Issue 9                                                                www.jetir.org (ISSN-2349-5162) 

JETIR2209152 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b410 
 

The Average Weight Of 

Tablet(According To Ip/Bp) 

Limit The Average Weight Of 

Tablet(According To USP) 

80mg or less ±10% 130mg or less 

More than 80mg or less than 

250mg 

±7.5% 130mg to 324mg 

250mg or More ±5% More than 324 

 

Table:Weight Variation to tolerance for tablets. 

For all tablets Following mathematical equation was  

Used for the calculation of the highest and lowest weight variation . 

Highest weight  variation(%)= 

   (Highest weight -AverageWeight)/Average weight×100 

Lowest weight variation= 

(lowest weight -average weight)/average weight×100 

For Highest weight=0.49-0.46)÷0.46×100=6.52 

For Lowest Weight=0.42-0.45)÷0.45×100=6.66 

CONTENT UNIFORMITY TEST: 

To guarantee the consistency of the active drug ingredients’ contents, content uniformity tests were devised. 

Factors affecting drug content: 

I) Differences in tablet weight 

II)Inequitable medication distribution in the powder or granules 

III) Granulation or segregation of the powder mixture throughout the formulation procedures • Using the USP 

method, 10 of the 30 randomly chosen tablets are individually analysed using the procedure outlined in the relevant 

individual monograph. 

3. DISINTEGRATION TEST 

Tablets are broken down into granules or other smaller particles during the disintegration process. The USP/NF 

gadget is used to gauge how long it takes a tablet to break down. Therefore, the disintegration test is a measurement 

of the amount of time needed for a collection of tablets to fragment under a certain set of circumstances. For tablets 

meant to be taken by mouth, barring those meant to be chewed before swallowing, this test is necessary. 

RESULTAS Per IP,BP,USP Standard Compressed Tablet(Uncoated Is 5 Min) 

          F1=1.48 Min.  F2=3.25 Min.  F3=2.40 Min.  F4=4.35 Min. 

 

4. DISSOLUTION TEST 

One of the most popular and efficient ways to administer medications to patients is through oral dose forms. When 

a dose form is taken, the speed at which the active component is released is essential to ensuring that the medication 

is adequately given. The dissolution rate is the pace at which the medication is discharged. 

B) Unofficial Test  
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1.THICKNESS TEST: The diameter of a tablet determines its thickness. For determining tablet thickness, a 

micrometre and Vernier calliper are employed. Thickness should not deviate from a standard value by more than 

5%. Controlling thickness is necessary for packaging convenience as well as consumer acceptance of the product. 

Factors affecting thickness: 

I) Size and size distribution 

II) Compression force  

RESULT: The Thickness Of Betel Leaf Herbal Tablet Is 4. 

2.HARDNESS TEST  

The "Crushing Strength Test" is another name for this procedure.Tablets must be sufficiently strong or hard to 

withstand the mechanical shocks of handling during production, packaging, and shipment. In a diametric 

compression test, the force needed to shatter a tablet has been characterised as the tablet's hardness. 

Equipment’s used in this test: 

 (a)Monsanto hardness tester  

(b)Pfizer hardness tester 

RESULT-As Per Official Standards For Hardness Is 5-8kg/cm2for Standard Compressed Tablet.  

          F1=5.9 kg/cm2 

          F2=6.3 kg/cm2 

          F3=6.0 kg/cm2 

          F4=7.6 kg/cm2. 

3.FRIABILITY TEST "FRIABILITY is the phenomena when the tablet's surface is damaged or revealed as 

having been damaged as a result of mechanical shock." 

OBJECTIVE: To assess the tablets' resistance to fracture during handling and transit. Friability testing is a technique 

used to evaluate the physical resistance of uncoated tablets to mechanical shock and wear. 

Equipment used in this test: 

The most popular tool for figuring out how friable a tablet is is the Roche friabilator tester. 

Procedure: 

1. Take 20 tablets, determine their original weight, and place them in a friabilator. 

2. Now spin the drum for 4 minutes at 100 rpm or 25 rpm each minute. 

3. The tablet will experience mechanical shocks as it is dropped from six inches onto plastic. 

4. Calculate the final weight of the tablets and the percentage of friability after 4 minutes. % The following formula 

can be used to determine friability 

 

RESULT AND CALCULATION: 

According To the IP, BP, And USP The Limits Of The Friability Test Shall Not Be More Than 1.0%. 

Weight Before (W1) =0.534 Weight After    (W2) =0.530 

Calculation: Friability =W1-W2/W1×100 =0.534-0.530÷0.534×100 

Friability=0.7% 
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RESULT AND DISCUSSION 

 

Blind Docking calculations of proteins and ligands were carried out via an online molecular modelling programme 

called Achilles Blind Docking service. Results for Caryophyllenel (mol) Blind Docking on 1 GS4 ( pdb) 

1.RECEPTOR :  1gs4 ( pdb) LIGAND : caryophyllene 

Cluster Population: 1.RECEPTOR :  1gs4 ( pdb) 

LIGAND : caryophyllene 

Cluster Population: 

 

(Visual representation of molecule created with 3D molecule) 
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Distance between cluster: 
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3D Mol: 

 

2. RECEPTOR =2pkl(pdb) Ligand = Chavicol (mol) 

Cluster population: 
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Visual representation of molecule created with 3D molecule 
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3D mol 
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Visual representation of molecules created with 3D mol 
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Distance between clusters: 
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3D mol 

 

4.RECEPTOR = 4ql8 (pdb) LIGAND = eugenol (mol) 

Cluster Population: 
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Visual representation of molecules created with 3D mol: 
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3D mol 

 

5.RECEPTOR = 5bxj (pdb) LIGAND = eugenol (mol) 

Cluster population: 
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Visual Representation Of Molecules Created With 3d Mol: 
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3D mol 

 

 

6.RECEPTOR:6pyb(pdb) LIGAND:Eugenol(mol) 

Cluster population: 
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Visual representation of molecules created with 3D mol: 
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3D mol 

 

 

7. RECEPTOR:6v90(pdb) LIGAND:Mallic Acid (mol) 

Cluster Population: 

Visual representation of molecules created with 3D mol: 
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3D mol 

8. RECEPTOR:6wms(pdb) LIGAND:Mallic acid 
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CLUSTER POPULATION: 

 

 

Visual representation of molecule created with 3D molecule: 
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Distance between Cluster: 

 

 

 

 

 

 

3D mol: 
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9. RECEPTOR: 7bw1(pdb) LIGAND:       p-cymene (mol) 

Cluster Population: 

 

Visual representation of molecule created with 3molecule 
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Distance between cluster: 

 

 

 

 

 

 

3D Mol: 
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10. RECEPTOR: 7n5T (pdb) LIGAND: p- cymene(mol) 

Cluster Population: 

 

Visual representation of molecule created with 3D molecule 

Distance between Cluster: 

 

3D mol 
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CONCLUSION: 

Identification of fresh lead candidates is the major goal of molecular docking simulations. A solid and dependable 

scoring system seems to be one of the issues that has to be solved in the near future if the goal is to be achieved with 

greater efficacy. It is necessary to create a new algorithm to overcome the shortcomings of the scoring function that 

is currently in use. In order to find and create new chemotherapeutic drugs, protein flexibility and induced fit 

movements will be particularly important in the years to come for protein-ligand docking. The significance of 

molecular docking in the pharmaceutical industry is well known and well-established. Modern drug discovery and 

rational drug design processes frequently use computer docking simulations at various phases. As molecular 

docking-based virtual screening becomes more prevalent, Its reputation will grow dramatically. To make it easier to 

make the comparisons required to describe the new directions of study in this area, widely acknowledged and 

validated test data should be established. 

REFERENCES : 

1. Madsen U,krogsgaad-Larsen P,Liljefors T (2002).Textbook of Drug Design and Washington,D.C.: Taylor 

&Francias ISBN 978-0-415 

2. https://en.m.wikipedia.org/wiki/cancer 

3.  https://www.healthline.com/health/cancer 

4. Ghosh R., Darin K., Nath P. and Panchali. An overview of various piper species for their              biological 

activities. International Journal of Pharma Research & Review. 2014; 3(1): 67-75. 

5. Fazal, F.; Mane, P.P.; Rai, M.P.; Thilakchand, K.R.; Bhat, H.P.; Kamble, P.S.; Palatty, P.L.; Baliga, M.S. 

The Phytochemistry,Traditional Uses and Pharmacology of Piper Betel. Linn (Betel Leaf): A Pan-Asiatic 

Medicinal Plant. Chin. J. Integr. Med. 2014. [CrossRef] [PubMed] 

6. Kaypetch, R.; Thaweboon, S. Antifungal Property of Piper Betle Leaf Oil against Oral Candida Species. 

Matec. Web Conf. 2018,242, 01021. [CrossRef] 

7. Dwivedi V. and Tripathi S. Review study on potential activity of Piper betel. Journal of Pharmacognosy and 

Phytochemistry. 2014; 3(4): 93-98. 

http://www.jetir.org/
https://en.m.wikipedia.org/wiki/cancer
https://www.healthline.com/health/cancer


© 2022 JETIR September 2022, Volume 9, Issue 9                                                                www.jetir.org (ISSN-2349-5162) 

JETIR2209152 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b434 
 

8. Chahal J., Ohlyan R., Kandale A., Walia A. and Puri S. Introduction, phytochemistry, traditional uses and 

biological activity of genus piper: a review. IJCPR. 2011: 2(2): 130-144. 

9. ProshantaGuha, Betel Leaf: The Neglected Green Gold of India, Journal of Human Ecology (Delhi, India) 

19(2): 87-93. Feb 2006. 

10. Magazine.pharmatutor.org vol.2 issue 

11. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6320704/ 

12. Seelinger M et al. 2012 Methanol extract of the ethnopharmaceuticalremedy Smilax spinosa exhibits anti-

neoplastic activity . Int. J. Oncol ., 41 , 1164 – 1172  

13. G.R. Chatwal sham k.Anand Instrumental Method of Analysis Himalaya Publication 5th Edition 2005 

14. B.V.C.P.K 2018-2020, Book of pharmaceutical Chemistry. 

15. https://www.slidesshare.net/SarangDalvi/quality-control-test-of-tablet. 

16. A Practical book of Industrial Pharmacy1Nirali Publication by Dr.Ashok A. Hazareand 

SandipM.Honmane.Page No.3.5 to 3.47 

17. https://bio-hpc.ucam.edu/achilles/ 

18. https://pubchem.ncbi.nlm.nih.gov/ 

19. https://www.chemspider.com/ 

 

http://www.jetir.org/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6320704/
https://www.slidesshare.net/SarangDalvi/quality-control-test-of-tablet
https://bio-hpc.ucam.edu/achilles/
https://pubchem.ncbi.nlm.nih.gov/

