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Abstract:- Terminalia chebula fruits proteins antidiabetic
activities were studied in in vitro model. Using
appropriate standard methods were used to quantify the
phytochemicals present in Terminalia chebula fruits
extract. The results revealed that, the extract rich with
proteins when compared to other phyto chemicals. The
DPPH model was used for the analysis of antioxidant
activity of the crude proteins. The alpha amylase enzyme,
alpha glucosidases enzyme inhibition activity and Glucose
uptake in Yeast cells studies were done to check the anti-
glycemic activity. These results revealed that, the crude
protein showed antidiabetic activity. This potential
pharmacological activity of proteins might be due to the
presence of proteins.
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I INTRODUCTION

Diabetes mellitus (DM) is a disorder characterised by
way of hyperglycemia and eventual glycosuria by the
improper insulin secretion [1, 2]. DM causes not
only psychological physical distress but it also causes
other life threatening complications like diabetic retinopathy,
cardiopathy, neuropathy nephropathy and so on [3, 4]. The
International Diabetes Statistics Association reported in a
statistic that, about 700 million populations throughout the
world will be diagnosed with DM by 2045 [5]. The
inhibition activities of alpha-amylase and alpha-glucosidase
would slowdown the degradation of carbohydrate, which
leads to decrease in the absorption of glucose, resulting in
reduction of postprandial blood glucose level [6, 7].
Throughout the world, diabetic patients using or following
variety of medicines, diets, physical training and still there is
lot of need for new natural and synthetic compounds to
overcome diabetic problems [8, 9]. Terminalia chebula fruits
are widely used for its medicinal properties like antioxidant,
anti-diabetic, anti-inflammant etc. [10] The fruits are rich
with phytochemicals and are responsible for the above said
medicinal properties. Till date no one has reported regarding
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the importance of proteins present in it. The above results,
encouraged us to study the antioxidant and anti-diabeetic
activities of the protein part.

1. MATERIALS & METHODS
The required chemicals were purchased from Sigma

Aldrich, Hi-Media and all other chemicals used in this study
were obtained commercially and were of analytical grade.

> Extraction

The Terminalia chebula fruits procured locally, cleaned
with double distilled water, shade dried, crushed and fine
powdered and stored in glass container. 10g of Terminalia
chebula fruits powder vortexed with 200 ml of double
distilled for 4 hours at 20°C. Further centrifuged at 20000 rpm
for 20 minutes, the supernatant was separated. The
supernatant was subjected to lyophilization. The lyophilized
crude extract was subjected to dialysis to remove unwanted
contents, using 2.5kDa molecular cut-off biomembrane
against water and stored at -10°C for further analysis.

» Proximate analysis

The total Terminalia chebula fruits proteins (TCFP) was
determined by Bradford’s [11] method. The total sugar was
estimated by the phenol-sulphuric acid method [12], total
phenolic content was determined by the Folin— Ciocalteau
reagent [13] Ascorbic acid content estimation [14] and the
total flavonoid content was determined [15].

> DPPH radical scavenging activity

1,1-Diphenyl-2-picrylhydrazyl (DPPH) radical
scavenging activity of TCFP was studied with minor
modifications [16, 17]. The crude dialyzed TCFP chosen as
25ug was mixed in freshly prepared 0.5 mM DPPH ethanolic
solution (Iml) and 0.1 M acetate buffer (2ml; pH 5.5).
Further, incubated at 37°C for 30 min and read at 517 nm
using UV-Visible Spectrophotometer. Ascorbic acid and
Alpha-tocopherol were taken at a dosage of 15ug each used
as control in same dosage.
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» In vitro methods employed in anti-diabetic studies

o Inhibition of alpha amylase enzyme

The TCFP samples (500 ul) and standard drug (100 to
1000pg/ml) were added to of 0.20 mM phosphate buffer of
pH 6.9 (500 pul) containing a-amylase solution (0.5mg/ml)
and incubated at 25°C for 10 min. 1% starch solution (500
ul) in 0.02 M sodium phosphate buffer of pH 6.9 was added
to each tube and then incubated at 25°C for 10 min. The
reaction was arrested by adding 1.0 ml of 3, 5 dinitrosalicylic
acid and incubated in boiling water bath for 5 min and cooled.
10 ml distilled water added to reaction mixture and
absorbance was measured at 540 nm. Control indicates 100%
enzyme activity [18, 19].

o Inhibition of alpha glucosidases enzyme

A starch substrate (2 % w/v maltose or sucrose) was
incubated with 0.2 M Tris buffer pH 8.0 (1ml) to determine
the TCFP inhibitory activity, where various concentration of
crude proteins used for 5 min at 37°C. Further 1ml of a-
glucosidase enzyme was added to initiate the reaction and
kept for a duration of 10min at 37°C. Again, the reaction
mixture was heated for 2 min in boiling water bath to stop the
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reaction. The amount of liberated glucose is measured by
glucose oxidase peroxidase method [20, 21].

e Glucose uptake in Yeast cells

Commercially available baker's yeast was procured and
by repeated centrifugation it was washed in water till the
supernatant clear. 10% (v/v) suspension was prepared in
distilled water. A maximum dose of crude proteins (15 mg)
were added to ImLof glucose solution of dosese 5, 10 and
25mM and incubated together for 10 min at 37°C. By adding
100 ul of yeast suspension and the reaction was initiated,
vortexed and incubated at 37°C for 60 min. Later, the glucose
was estimated in the supernatant. Metformin drug was taken
as standard. The percentage increase in glucose uptake by
yeast cells was calculated. [22, 23].

1. STATISTICAL ANALYSIS

Statistical analysis was done in SPSS (Windows
Version 10.0.1 Software Inc., New York) using a one-sided
student's t-test. All results refer to means + SD. P < 0.05 was
considered as statistically significant when compared to
relevant controls.

RESULTS

Table-1: Proximate analysis of dialyzed Terminalia chebula fruit proteins (TCFP)

Phytochemicals 0%
Proteins 4.12
Carbohydrates 0.21
Polyphenols 0.02
Flavonoids 0.01
Ascorbic acid 0.01
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Fig 1: DPPH radical scavenging activity of TCFP
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Fig 2: Alpha amylase inhibitory activity
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V. DISCUSSION

Vegetables and fruits are rich source of antioxidants and
having medicinal values. Spices are also well known for their
medicinal values. Spices like Turmeric, Ginger, Piper
longum, Curry leaves, methi leaves are containing useful
phytochemicals and widely used as antioxidants, anti-
inflammants, DNA protectants, antimicrobial and so on [24,
25, 26, 27]. The crude proteins were isolated from
Terminalia chebula fruits as explained in methods. The
proximate analysis studies were done for dialyzed proteins to
find amount of the phytochemicals presents. The results are
as shown in Table-1 that, the dialyzed crue extract contains
more proteins. The obtained crude proteins were studied for
their antioxidant activity by DPPH radical scavenging
activity model where a-tocopherol and Ascorbic acid were
used as standard antioxidants at a maximum dosage of 15ug
each whereas TCFP taken at a dosage of 10pg. The inhibition
of DPPH radicals by TCFP and others as shown in Figure No
1. The dose-dependent in vitro a-amylase inhibitory activity
of TCFP was done as explained in methods. It was noticed
that, there is an increase in percentage inhibitory activity with
the increase in dosage against a-amylase enzyme, Acarbose a
standard drug was used with same dosage to compare
inhibitory capacity of the TCFP. Figure-2 indicates that, the
% inhibitory activity of TCFP ranges a minimum of
21.21+0.03 (at 100ug/ml) to a maximum of 72.01+0.04 (at
1000ug/ml) where as the standard drug Acarbose showed %
inhibitory activity ranges from 33.03+0.01 (at 100pg/ml) to a
maximum of 80.11+0.01 (at 1000ug/ml). The in vitro o-
glucosidase inhibitory activity of TCFP was done as
explained in methods. It was noticed that, there is an increase
in percentage inhibitory activity with the increase in dosage
against a-glucosidase and as a standard drug Acarbose was
used as positive control. Figure-3 showed that, the %
inhibitory activity of TCFP ranges a minimum of 20.10+0.11
(at 100pg/ml) to a maximum of 72.13+0.11 (at 1000ug/ml)
where as the standard drug Acarbose showed % inhibitory
activity ranges from 40.12+0.01 (at 100pug/ml) to a maximum
of 88.21 (at 1000ug/ml). The rate of glucose transport across
cell membrane in yeast cells system is as presented in Figure-
4. In Yeast (Saccharomyces cerevisiae) glucose transport
takes place via diffusion. After the treatment of the yeast cells
with these TCFP in a dose dependent manner, the glucose
uptake was found to increase and the % increase in glucose
uptake by the yeast cell at different glucose concentrations
i.e.,, 25mM, 10mM and 5mM respectively was found. The
TCFP exhibited significant activity at all glucose
concentrations in comparison with standard drug Metformin.
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