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papillose when young, soon entirely glabrous. Leaves alternate, simple
and yellowish green to bright green in colour. Piper betle is a Vedic
plant and its Vedic name is Saptasira6 and in Sanskrit it known as

Corresponding Author Tambool, Nagvelleri, Nagani, etc. and were used as remedy against

Neha Chauhan ) ) . . . . . . ;
R various diseases. Piper betle is cultivated in India, China, Srilanka,

Department of Life Sciences,

ITM University, Gwalior Malaysia, Indonesia, Vietnam, Nepal and East Africa. Betel leaves

(M.P), India. have a strong pungent flavour and is widely used as a masticatory. It

has shown various biological activities such as Antimicrobial,

Anticancer, Antihistaminic, Anti-inflammatory, Antioxidant, Antihaemolytic, Antiulcer,
Antidiabetic, Antiallergic, Antimalerial, Antituberculosis, Cytotoxic activity, Oral Hygiene,
Wound Healing, etc. Traditionally it is used to treat Headache, Scanty, Weakness of nerves,
Respiratory disorder, Constipation, Breast milk secretion, Inflammation and Boils. Many
Research studies suggest herbal remedy of Piper betle to treat diabetes or overcome blood
glucose level. Leave extract of Piper betle contains flavonoids and phenols which have
antidiabetic effect. Result of this study revealed that leaves extract showed a-amylase
inhibition in a dose dependent manner. The extracts showed maximum inhibition at a
concentration of 5 mg/ml and which is decreased with decreasing concentrations i.e. 2.5 and
1 mg/ml. In conclusion, more research is required for developing a potential and valuable
antidiabetic therapy by using a- amylase inhibition. Study also reveals that plant leaves also
has phytochemicals in good quantity.
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INTRODUCTION

Diabetes is characterized by higher levels of blood glucose, it is chronic in nature and a
metabolic disease. It will lead to serious damage to various vital organs such as eyes, heart,
kidneys, nerves and blood vessels over a period of time.l" About 422 million individuals
worldwide have diabetes, particularly in low and middle-income countries, and 1.6 million
deaths are directly attributed to diabetes annually.™”! The number of individuals with diabetes
has risen from 108 million (1980) to 422 million (2014). Globally around 4% population was
affecting and could be predictable to increase by 5.4% in 2025.1%%1 The most common is type
2 diabetes, it usually occurs in adults when the body becomes resistant to insulin or does not
make enough insulin.! Type 1 diabetes is insulin-dependent diabetes, it is a chronic

condition within which the pancreas produces little or no insulin by itself.!!

The available therapy for diabetes includes various oral anti-diabetic agents such as
sulfonylureas, thiazolidinedione’s and a-glucosidase inhibitors etc. Henceforth antidiabetic
drug discovery has shifted to focus on natural product and plant sources that having minimal
side effects. Plants have played an important role in the new therapeutic agents for the
antidiabetic drug.” Biological activities of the plant products used as alternative medicines to
treat diabetes are in relevance to their chemical composition.[*® Herbal/Plant products are
rich in flavonoids, phenolic compounds, coumarins, terpenoids and other constituents which
help to reduce blood glucose levels.”! Polyphenolic compounds which are present in plants
can be used to regulate oxidation and stress-related chronic diseases, such as diabetes and
cardiovascular diseases.!® The antidiabetic activity of Piper betle hot water extract was the
first scientific report in the world performed in rats.”) The aqueous extract of Piper betel
leaves possess marked hypoglycemic activity when tested in fasted normoglycaemic rat.[”
The normoglycaemic and streptozotocin induced diabetic rats using oral administration of hot
water extract and cold ethanolic extract.l®! The ability of lowering blood glucose/sugar level
of Streptozocin induced diabetic rat gives a suggestion that the extract have the insulin
mimetic activity.!” Amylase is an enzyme which hydrolyzes starch and glycogen as reserve
carbohydrate in plants and animals respectively into reducing fermentable sugars, mainly
maltose, and reducing limit dextrin’s.”) Amylase is mainly classified in three forms such as
a-amylases, f-amylase and y- amylase. The a-amylases are found in all types of organs and
tissues.'®) The highest concentrations of amylase are found within the saliva and pancreas in
animals. It is a major digestive enzyme having optimum pH is 6.7-7.0.) The pancreatic

amylase hydrolyzes dietary starch into disaccharides and trisaccharides.™
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Piper betle is a member of Piperaceae family. It is a perennial dioecious, semi woody
climber. ' Stems strongly swollen at the nodes, papillose when young, soon entirely
glabrous. Leaves alternate, simple and yellowish-green to bright green in colour.®® Piper betle
is a Vedic plant and its Vedic name is Saptasira and in Sanskrit it known as Tambool,
Nagvelleri, Nagani, etc. and were used as remedy against various diseases.[”’ Piper betle is
cultivated in India, China, Srilanka, Malaysia, Indonesia, Vietnam, Nepal and East
Africa.[23>781 Bete| leaves have a strong pungent flavour and is widely used as a
masticatory.[*'% It has shown various biological activities such as Antimicrobial, Anticancer,
Antihistaminic, Anti-inflammatory, Antioxidant, Antihaemolytic, Antiulcer, Antidiabetic,
Antiallergic, Antimalerial, Antituberculosis, Cytotoxic activity, Oral Hygiene, Wound
Healing, etc.*>'? Traditionally it is used to treat Headache, Scanty, Weakness of nerves,
Respiratory disorder, Constipation, Breast milk secretion, Inflammation and Boils.*? Many
Research studies suggest herbal remedy of Piper betle to treat diabetes or overcome blood
glucose level. Leave extract of Piper betle contains flavonoids and phenols which have

antidiabetic effect.

MATERIALS AND METHODS

Solvent extraction of piper betle leaves

Fresh and disease free leaves of Piper Betle were collected from the botanical garden and
used for solvent extraction. Collected leaves were washed with distilled water and shed dried
at room temperature. The shed dried leaves were grinded and stored in air-tight container for
the further use of extraction with solvents. Three different solvents such as petroleum ether,
ethanol and distilled water were used for the extraction using Soxhlet method.

Phytochemical analysis

Qualitative analysis™*!415:6]

Qualitative analysis was done by the following methodology.

Test for alkaloids

To the extract added 1% HCIl and 6 drops of Mayer’s reagent and Dragendroff reagent. An
organic precipitate indicated the presence of alkaloids in the sample.

Test for flavonoids

5 ml of dilute ammonia solution were added to a portion of aqueous filtrate of each plant
extract followed by addition of conc. H2SO4. A yellow coloration is observed which

confirms the presence of flavonoids and it disappears on standing.
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Test of glycosides

Dissolve small amount of an alcoholic extract of the fresh or dried material in one ml of
water. Add a few drops of aqueous NaOH solution. Yellow color indicates the presence of
glycoside.

Test for steroids

2 ml of acetic anhydride was added to 0.5gm of ethanolic extract of each sample with 2 ml of
H2S04. The color change from violet to blue or green indicated the presence of steroids.

Test for tannins

5 ml of extract was added to few drops of 1% lead acetate. A yellow precipitate indicated the
presence of tannins.

Test for terpenoids

5 ml of each extract was added to 2 ml of chloroform and 3 ml of conc. H2SO4 to form a
monolayer of reddish brown coloration of the interface was showed to form positive result for

the terpenoids.

a- Amylase assay by DNSA method Alpha

a- Amylase assay was performed by following methodology of Juvekar et al. 2014 and
Gayathri et al. 2013.%5%] One twenty micro-liter of plant extract was mixed with 480 pl of
distilled water and 1.2 ml of starch solution (1 g starch in 0.02 M sodium phosphate buffer
containing 0.0067 M of sodium chloride in 100 ml) was added. The reaction was initiated by
adding 600 pl of enzyme solution (1 mg of a- amylase in 10ml of 0.02 M of sodium
phosphate at PH 6.9) were added into the mixture and kept at room temperature for 3
minutes. After 3 minutes 600 pl of the mixture was transferred into separate test tube which
contains 300 pl of DNSA colour reagent (1 g 3,5-dinitrosalicyclic acid, 30 g sodium
potassium tartrate and 20 pl of sodium hydroxide to final volume of 100 ml in distilled
water), test tube were kept into the water bath for 15 minutes at 85-90°C. After water bath
sample was allowed to cool down at room temperature and 2.7 ml of distilled water was
added into each test tube. The absorbance was recorded at 540 nm by using UV-spectroscopy
(PerkinElmer). The control was prepared by using 120 pl of solvent in place of plant extract.

The inhibition % was calculated by using formula.

Inhibition % = (Control 540 — Sample 540) x 100

Control 540
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RESULT AND DISCUSSION

Qualitative analysis

The qualitative estimation of Piper betle extract confirms the presence of some important

phytochemical components which play a vital role in our life.

e Alkaloids are natural products that contain heterocyclic nitrogen atoms and are significant
in protection and survival of plant, it was present in the extract.

e Flavonoids protect plants from different stress factors such as biotic and abiotic and are
important antioxidants, it was present in the extract.

e Glycosides are stored in plants in inactive chemical form which reduces the sugars to
utilize it, glycosides was present.

e Steroids are important component of plant call membrane which alter membrane fluidity
and act as signaling molecules. They also control metabolism, immune function, salt and
water balance, development of sexual characteristics, inflammation and injury, it was
present in the extract.

e Tannin are commonly found in plant parts such as wood, bark of trees, buds, leaves,
stem, fruits, seeds, roots and plant gall and they protect the plant, it was present in the
extract.

e Terpenoids are secondary metabolites and occurs naturally in chemical compound, it is

used in traditional herbal remedies and it was also present in the extract.

Table 1: Phytochemical properties of the ethanol extract of piper betle.

Sr no. | Phytoconstituents Extract
1 Alkaloids ++
2 Flavonoids ++
3 Glycosides ++
4 Steroids ++
5 Tannins ++
6 Terpenoids ++

[+’ = Present, ‘-” = Absent]

a- Amylase inhibition assay

a- amylase is a carbohydrate hydrolyzing enzyme which cleaves carbohydrate and produce
monohydrates. In the present study, aqueous foliar extract of Piper betle has been used to find
out the inhibition activity of a- amylase by using standard method of Naz et al. 2013.1*"]
Result of this study exhibited the leaves extract of Piper betle significantly inhibits the a-

amylase in a dose dependent manner. Three different concentration i.e. 1 mg/ml, 2.5 mg/ml
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and 5 mg/ml of aqueous foliar extract were used for the present study. The extract showed
maximum inhibition at a concentration of 5 mg/ml and it is decreased with decreasing
concentration i.e. 2.5 mg/ml and 1 mg/ml. At a dose of 1 mg/ml, 2.5 mg/ml and 5 mg/ml the
aqueous foliar extract of this plant showed inhibition of 54.6%, 61.4% and 71.9%

respectively.

a- Amylase inhibition assay

80

60

40

% Inhibition

20

1 25 5

Concentration (mg/mil)

Table 2: a-Amylase inhibition assay in ethanolic foliar extract of piper betle.

Sample Volume | Distilled Starch Enzyme DNSA | Distilled | Absorbance at
(concentration) (ul) water (ul) (ml) | solution (ul) | (ul) water(ml) 540nm £SD
Control (solvent) 120 480 1.2 600 300 2.7 0.438 +SD

0.270
Test 1 120 480 1.2 600 300 2.7 0.199 +SD
(1 mg/ml) 0.013
Test 2 (2.5 mg/ml) 120 480 1.2 600 300 2.7 0.169 +SD

0.009
Test 3 120 480 1.2 600 300 2.7 0.123 +SD
(5 mg/ml) 0.011

[ul= microlitre; ml= millilitre; SD= standard deviation]
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