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ABSTRACT

This study aimed to evaluate In vitro free radical scavenging activity and In vitro anti-diabetic
properties of extracts from the sprout of Borassus fabellifier. Antioxidant activity was performed using
DPPH, ABTS, FRAP, SO and NO inhibition methods. The enzymes (a-amylase and B-Glucosidase
inhibitory activities were investigated. Moreover, glucose adsorption and diffusion properties were
also studied to confirm the potential effect of the sprout of B. fabellifier as an anti-diabetic drug. The
ethanolic extracts of B. flabellifer exhibited high antioxidant activity towards DPPH, ABTS, FRAP, SO,
and NO. However, the ethanolic extracts possessed the strongest inhibitory effect towards o-amylase
and B-Glucosidase. The ethanolic extract showed excellent anti-diabetic activity when we examined
using glucose adsorption and Glucose diffusion methods. This study suggested that the extracts from
Borassus fabellifier sprout may act as a potential medicinal plant to treat diabetic complications.

Keywords: Borassus fabellifier, In vitro anti-diabetic activity, Free radical
scavenging activity, a-amylase and B-glucosidase.

INTRODUCTION

Diabetes mellitus is a metabolic endocrine
disorder considered by hyperglycemia, metabolic
changes in fat, carbohydrates and proteins and
elevated risk of cardiovascular complications’.
Differences in obesity, age, and insulin resistance are

just a few of the physiological differences between
type 1 and type 2 DM. However, hyperglycemia and
microvascular and macrovascular complications are
common features of both types of DM. Furthermore,
changes in lipoprotein metabolism play a similar role
in the DM and type 2 DM's shared pathogenesis of
cardiovascular disease? DM is also associated with
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increased free radical production or a reduction in
antioxidant defences. Oxidative stress is associated
with the onset, progression and complications of
diabetes mellitus®.

Complications from DM have a major impact
on patient's health, quality of life, and longevity and
thus pose serious challenges to healthcare systems.
Oral hypoglycemic agents and insulin are two of
the few drugs currently available for managing DM,
but both have drawbacks. Diabetes Mellitus has
traditionally been treated with a wide variety of herbal
remedies and medicinal plants*. Medicinal plants'
diverse phytoconstituents are believed to act via
distinct modes and mechanisms, making them useful
for treating various conditions. This means that DM
and its complications might be treatable with the help
of plants®. Given that medicinal plants contain a wide
range of phytoconstituents that could provide new drug
leads that are effective and safe in DM, screening these
plants is an alternative and valid approach to the drug
development process®. In India, various plants have
traditionally been used to treat diabetic conditions, and
their active principles have been isolated, but only a
few have been scientifically studied’.

Antioxidants are highly effective radical
scavengers®. The antioxidant action consists of
radical scavenging, preventing lipid peroxidation,
chelating metal ions, and reducing free radicals.
Antioxidants are beneficial components that
neutralise free radicals before they can attack cells,
thus protecting cell proteins, lipids and carbohydrates
from damage®. Antioxidants are chemicals that
inactivate free radicals, either endogenously or
exogenously. Among these substances are lipid-
soluble vitamins, ascorbic acid, sulfhydryl-containing
chemicals and serum proteins. Antioxidants have
been proposed for use in the treatment of a variety
of human ailments™®.

The leaves of Borassus flabellifer L.
(Arecaceae) are 0.9-1.5 m in diameter and
palmately fan-shaped, while the petiole edges
are covered in hard horny spinescent serratures;
the flowers are unisexual; the male spadix is
branched while the female spadix is simple and
the fruits are large, subglobose drupes on the
greatly enlarged perian''. The herb was historically
used for its stimulating, anti-laprotic, diuretic, and
antiphlogistic properties. The fruit can be used
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as an aphrodisiac, laxative, sedative, or for upset
stomachs. Roots and juice from the plant have anti-
inflammatory effects'?. The methanolic extract of B.
flabellifer male flowers contains steroid saponins
of the spirostane type, which have been shown
to reduce the rise in serum glucose levels in rats
fed sucrose. It has also been demonstrated to
possess immunosuppressive properties. Borassus
flabellifer Linn. has been used as an antidote,
anti-inflammatory, wound healing, anthelmintic
action, analgesic, and antipyretic, according
to a review of the literature'. Due to a lack
of information about the antioxidant and anti-
diabetic effects of an ethanolic extract of Borassus
fabellifier L. (EtS-Bf), this study was undertaken.

MATERIAL AND METHODS

Plant material

The fresh sprouts of Borassus fabellifier L.
were collected from the local region of Tiruchirappalli,
Tamil Nadu, India, in November 2021.

Plant extract

About 500 g of the sprout powder was
put into a soxhlet extractor, and different solvents
(Hexane, Chloroform, Ethylacetate, Ethanol and
Water) were used to extract the substance. The crude
extract was dried up in a rotary flash evaporator by
concentrating it under low pressure and temperature
control. The extract was put in vacuum desiccators
to be used in future research.

DPPH radical scavenging assay

The extract was dissolved in alcohol at
20 and 100 g/mL concentrations and added to a
methanolic DPPH (1mM). The combined volume
was exactly 1 mL. The alcohol dose given to the
placebo group was the same as the real one. The
absorbance at 517nm was determined after 20
minutes. There were three sets of experimental
conditions™.

ABTS radical scavenging assay

The reaction mixture with 0.3 mL of ABTS
radical, 1.7 mL of phosphate buffer, and 0.5 mL of
extract at different concentrations was mixed with
20-100g/mL of extract. Blank had finished his work
without using drugs. Absorption was measured to
be 734nm. The experiment happened three times'®.
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FRAP Assay

Add 3.6 mL of FRAP solution to 0.4 mL
of distilled water and let it sit for 5 min at 37°C. The
solution was then mixed with a certain concentration
of plant extract (20-100g/mL) and kept at 37°C for
10 minutes. The reaction mixture's absorbance was
measured at 593nm. Five concentrations of FeSO,,
7H,0 were used to make the calibration curve, and
absorbance values for sample solutions were found'.

Superoxide scavenging

Alkaline DMSO was used as a superoxide-
making system. From 20g/mL to 100g/mL of the test
compound, 1 mL of alkaline DMSO and 0.2 mL of
20mM NBT in phosphate buffer with a pH of 7.4 were
added. Three times, the same experiment was done'”.

Nitric oxide radical scavenging

In a phosphate buffer with a pH of 7.4, 5mM
of sodium nitroprusside was made. 0.3 mL of sodium
nitroprusside was added to different concentrations
of test compound that ranged from 20 to 100
g/mL. After 5 h at 25°C, 0.5 mL of Griess reagent
was added to the test tubes. The chromophore's
absorbance was measured to be 546nm. Three
times, the experiment was done’®.

Inhibition of c-amylase enzyme

The standard medication and test samples
were incubated at 25°C for 10 min in 500 | of 0.20mM
phosphate buffer (pH 6.9) with a-amylase (0.5 mg/
mL). Each tube received 500L of 1% starch in 0.02
M sodium phosphate buffer (pH 6.9) for 10 min at
25°C incubated reaction mixes. 3, 5 di-nitro salicylic
acid colour reagent inhibited the process. After
5 min in boiling water, test tubes were cooled to room
temperature. 540nm absorbance was measured
after dilution with 10 mL of pure water'.

Inhibition of a-glucosidase enzyme

For 5 min at 37°C, a solution of the
starch substrate (2%w/v maltose or sucrose)
was mixed with 0.2M Tris buffer at pH 8.0 and
different concentrations of plant extract. This
was done to figure out the inhibitory activity. To
start the reaction, 1 mL of a-glucosidase enzyme
(1U/mL) was added, and the mixture was left to sit
for 40 min at 35°C. Adding 2 mL of 6N HCI finally
stopped the reaction. The brightness of the colour
was then measured to be 540nm?°.
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Determination of glucose adsorption capacity
25 mL of glucose solution was mixed with
different amounts of 1% plant extracts (5, 10, 20, 50
and 100mM). The mixture was stirred well, putin a
shaker water bath at 37°C for six hours, centrifuged
at 4,000 g for twenty minutes, and the glucose
concentration in the supernatant was measured?'.

Glucose diffusion Test

Dialysis bags (MWCO 500-1000) with a
pore size of 6.4 centimeters were used. Each extract
was dissolved in 15M NaCl and 22 M D-glucose, and
2 mL of each solution was added to dialysis bags
before they were sealed and placed in a 50 mL tube
containing 45 mL of 15M NaCl. Blood glucose levels
were monitored for 24 h and compared to baseline
levels every two hours?2,

Statistical analysis

The data is presented in Mean SEM form.
We used linear regression analysis to determine the
IC,, values (MS Excel).

RESULT AND DISCUSSION

The existence of bioactive chemicals in
the Borassus genus may be responsible for the
anti-diabetic and antioxidant activities of EtS-Bf. As a
result, one of these chemicals in EtS-Bfextract could
aid glucose absorption in the current investigation.
The buildup of functional glucose transporter
molecules in the cell membrane is responsible for
glucose uptake by skeletal muscles. To date, one
of the most crucial aspects of DM care has been
researched into the effect of medications on lowering
postprandial hyperglycemia.

DPPH radical scavenging assay

The antioxidant potential of foods
and plants is commonly measured by their
ability to scavenge the DPPH free radical. The
antioxidant activity of medicinal herbs is often
measured by their ability to quench DPPH
radicals?®. In vitro antioxidant investigations of
five B. flabellifer extracts revealed the degree
of DPPH radical scavenging at various doses
(25, 50, 75 and 100 g/mL). This was determined
using ascorbic acid as a reference DPPH assay
demonstrated that antioxidants could catalyse the
conversion of the stable radical DPPH into the
positively fluorescent diphenyl-picrylhydrazine®:.
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The strategy involves reacting an alcoholic
DPPH solution with a hydrogen-donating
antioxidant to produce the non-radical form
DPPH-H?5. As shown in Fig. 1, the scavenging
ability of B. flabellifer extracts increases with
its concentration, increasing the effective
suppression of DPPH radical concentration. The
ethanol extract of B. flabellifer (94.08+1.74%)
had a stronger scavenging effect than other
extracts such as AqS-Bf (88.40+1.15%), EaS-Bf
(81.38+0.58%), ChS-Bf (78.41+0.58%), HeS-Bf
(73.19+2.33%), and ascorbic acid (97.44+0.63%).
Using MS Excel, the IC,, value of several
extracts against DDPH scavenging activity was
determined. The results suggested that the
ethanol extract from the plant's leaves may have
the strongest free radical scavenging activity
against DPPH, as measured by a decrease in
DPPH concentration?¢. The results of various
extracts of B. flabellifer show that ethanol extracts
with high total phenolic contents possess potent
radical scavenging actions, which would be
connected to the inherent character of phenolic
compounds, which contributes to their ability to
transfer electrons or donate hydrogen?. It has
also been found that the type of solvent utilized?®
strongly influences the antioxidant potential
of compounds with varying polarities. This
investigation used ethanol and a water-ethanol
mixture as solvents to extract low molecular
weight and moderate polar compounds?®. Fig. 1
depicts the DPPH radical scavenging ability of
the various extracts. According to this diagram,
all of the extracts had an inhibitory effect on
the DPPH free radical. The percentages of
inhibition range from 73.19+2.33% for the
EtS-Bf hexane extractto 97.44+0.63% for vitamin C.
EtS-Bf had the strongest and most significant
inhibitory potential among the extract samples
tested at various doses compared to the other
extracts. Because of their high abundance of
phenolic chemicals, plants operate as electron
donors. This could explain the DPPH radical
scavenging ability shown in the extracts studied.
This finding supports a prior study that found that
the DPPH-scavenging effects of plant extracts
increase with concentration®?'. HeS-Bf, ChS-Bf,
EaS-Bf, AqS-Bf, EtS-Bf, EtS-Bf, and Ascorbic
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Acid have IC values of 83.58, 72.21, 64.57,
46.41, 57.64, and 46.89g/mL, respectively.
ABTS radical scavenging assay

Screening samples and cultivars for high
levels of natural antioxidants may benefit from
the ABTS method, which is a rapid method for
determining antioxidant activity®. Fig. 2 illustrates the
ABTS+ scavenging activity. This data shows that the
EtS-Bf had a stronger inhibitory potential than the
other samples at all concentrations, with a maximum
percentage of inhibition of 90.29+2.48% at 100 g/mL.
Plant flavonoid has been shown to break the chain
reaction of free radicals by donating a hydrogen
atom, as was reported in a previous study?33.

The extract efficiently removed the
light-scavenging radical scavenger ABTS
(2,2'-azinobis-3-ethylbenzothiazoline-6-sulfonic
acid)®. Fig. 2 shows that EtS-Bf has the highest
activity (90.29+2.48%), followed by AqS-Bf
(79.31+£0.60%), ChS-Bf (82.78+0.34%), EaS-Bf
(85.08+1.87%) and HeS-Bf (79.99+3.14%). The
control activity (ascorbic acid) is 95.17+1.51% and
the IC,, values for five extracts of B. flabellifer were
computed using MS Excel and reported in Fig. 2.
A protonated radical, ABTS, exhibits a distinctive
absorbance peak at 734nm that lowers when the
proton radicals are scavenged®. HeS-Bf, ChS-Bf,
EaS-Bf, AqS-Bf, EtS-Bf, and Ascorbic Acid have
IC,, values of 70.66, 67.16, 65.42, 62.57, 68.95,
and 60.12 g/mL. Therefore, the EtS-Bf can scavenge
free radicals, leading to lipid oxidation via a chain-
breaking reaction, as evidenced by its ABTS radical
scavenging activity.

120

% of Inhibition

Ascorbic Acid

Chloroform

Hexane Ethylacetate Ethanol Water

520 m40 m60 =80 m100
Fig. 1. DPPH Scavenging Potential of the Different
Extracts of B. flabellifer
Values are expressed as mean+SEM of
three replicates.
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% of Inhibition

Ascorbic Acid

Chloroform

Hexane Ethylacetate Fthanol Water

120 W40 60 W50 W10D
Fig. 2. ABTS radical scavenging potential of
the Different Extracts of B. flabellifer
Values are expressed as mean+SEM of
three replicates.

FRAP Assay

The ferric-reducing antioxidant power
activities of the HeS-Bf, ChS-Bf, EaS-Bf, EtS-Bf, and
AgS-Bfwere also determined in this investigation. In
general, the results demonstrated a concentration-
dependent increase in absorbance measurements of
reaction mixtures in the UV-Vis spectrum at 900nm.%®

120

% of Inhibition

Ascorbic Acid

Chloroform

Hexane Ethylacetate Ethanol Water

820 w40 w60 =80 W100
Fig. 3. Ferric Reducing Antioxidant Power (FRAP)
Activities of the Different Extracts of B. flabellifer
Values are expressed as mean+SEM of
three replicates.

The enhanced absorbance of several
extracts indicated an increase in reductive
capacity. In vitro antioxidant investigations of five
B. flabellifer extracts revealed the degree of FRAP
activity at varying doses of B. flabellifer (20, 40, 60,
80, and 100 g/mL). At maximal concentration (100
g/mL), the FRAP of EtS-Bf was determined to be
89.81+2.31%, followed by AgS-Bf (87.34+0.55),
EaS-Bf (83.84+0.96), ChS-Bf (79.13+1.15%),
and HeS-Bf(60.65+1.25%). The control (ascorbic
acid) was found to have 94.68+1.38% activity,
and IC, values for five extracts of B. flabellifer
were calculated using MS Excel and displayed in
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Fig. 3. The ferric-reducing assay revealed that water
extract had all the extracts' highest reducing power.
This indicates the plant's reduction potential is the
consistent reduction of Fe3* to Fe?* %", It appears that
the FRAP activity of the ethanol sprout extract of
B. flabellifer has increased, which could be
attributed to the high amounts of total phenolics
and flavonoids in the extract®. The action of
FRAP was found to be more correlated with
total phenols and total flavonoids, which is an
interesting finding®. Our findings support the
role of flavonoids and phenolics as antioxidant
agents in EtS-Bf, which contribute significantly to
total antioxidant capacity. HeS-Bf, ChS-Bf, EaS-
Bf, AqS-Bf, EtS-Bf, and Ascorbic acid have IC,;
values of 99.14, 78.79, 67.19, 59.88, 64.68, and
59.23 pg/mL, respectively. However, the efficacy
of all solvent extracts of B. flabellifer sprouts to
reduce power was much higher than that of the
synthetic antioxidant ascorbic acid. This could be
because water has a higher reactive concentration
of bioactive components (particularly phenols and
flavonoids) than any other extract.

Superoxide scavenging

Superoxide, a reactive oxygen species,
has some harmful qualities that can be imposed
on cells and DNA, resulting in various disorders*.
As aresult, a proposal has been made to evaluate
the antioxidant extracts' comparative interceptive
ability to scavenge the superoxide radical*'. Fig. 4
shows the results of superoxide anion scavenging
activities of various B. flabellifer extracts. From
25 to 100 g/mL, the different extracts have good
superoxide anion radical scavenging activity.
At 100 g/mL, the SOD scavenging activities
of EtS-Bf, AqS-Bf, EaS-Bf, ChS-Bf, and HeS-
Bf were found to be 97.37+0.59, 90.85+0.80,
87.16+1.05, 79.45+0.48 and 72.15+0.95%,
respectively. Fig. 4 shows the IC_, values for five
B. flabellifer extracts calculated using MS Excel.
On the other hand, the standard (ascorbic acid)
showed 96.25+1.18% inhibition at the same
concentration. This could be because the extract
contains a reactive concentration of bioactive
constituents and a mixture of other nutrients*.
HeS-Bf, ChS-Bf, EaS-Bf, AqS-Bf, EtS-Bf, and
Ascorbic acid have IC,, values of 75.28, 67.54,
60.64, 50.73, 53.67, and 48.54 g/mL. All of the
fractions had superoxide radical scavenging
activities in a dose-dependent manner*,
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Nonetheless, the extracts' superoxide scavenging
activities were found to be significantly lower
when compared to ascorbic acid. This could be
because the extract contains flavonoids and other
antioxidants.

120
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100

oo
S

% of Inhibition
=N
2

S
&
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=

Ascorbic Acid

Chloroform

Hexane Ethylacetate Ethanol Water

H20 W40 W60 =80 W100
Fig. 4. Superoxide anion Activities of the
Different Extracts of B. flabellifer
Values are expressed as mean+SEM of
three replicates.

Nitric oxide radical scavenging

The antioxidant activity of plant
extracts and pure phytochemicals can be
evaluated using several different complementary
methods*4. It is common practice to test for
free radical scavenging abilities In vitro by
inactivating radicals like hydroxyl (OH) and
nitric oxide (NO) radicals*®. The results of the
extracts' OH radical scavenging activities are
shown in Fig. 5. The scavenging properties
of AqS-Bf(61.25+0.55%), ChS-Bf(87.69+1.34%),
EaS-Bf (72.59+1.44%), EtS-Bf(93.65+1.19%),
HeS-Bf (87.08+1.32%), and ascorbic acid
(91.15+0.75%) were tested at the lowest
concentration of extract (100 g/mL). The inhibitory
potential of the extracts studied increases as
concentration is increased. As indicated in earlier
research, the phenolic chemicals detected in
the plant extracts may be implicated in the
scavenging action of the samples*t. Also, the
ability of polyphenols to get rid of free radicals
depends on their molecular structure, hydroxyl
group substitution pattern, availability of phenolic
hydrogen, and ability to stabilise the HO and
NO radicals made as a result through hydrogen
donation or expansion electron delocalization*’.
HeS-Bf, ChS-Bf, EaS-Bf, AqS-Bf, EtS-Bf, and
Ascorbic acid have IC,, values of 95.31, 64.96,
76.84, 52.40, 57.93 and 50.36 g/mL.

% of Inhibition

H20 m40 m60 =80 m100

Fig. 5. Nitric oxide (NO) radical scavenging potential
of the Different Extracts of B. flabellifer
Values are expressed as mean+SEM of
three replicates.

Inhibition of c-amylase enzyme

According to our research, numerous
studies have been done on the anti-diabetic effect
of B. flabellifer sprouts, but few have been done on
the sprout of B. flabellifer. Controlling the amount of
small-intestinal human pancreatic-amylase (HPA)
activity is important in treating type 2 diabetes
because it prevents an increase in postprandial
glucose levels*.

The results of a-amylase and a-glucosidase
inhibition of AgS-Bf and EtS-Bf in this work are
shown in Fig. 6 for the first time. We can see from
Fig. 6 that AqS-Bfis less active than EtS-Bfin the
a-amylase inhibition assay. The most effective
extract was the one made by infusing the plant for
the AqS-Bf, with an IC_; of around 117.46 g/mL. The
macerated ethanol had the best a-amylase inhibitory
action in the EtS-Bf, with an IC, of around 78.58 g/
mL. Acarbose has an IC, in the 82.65 g/mL range,
much higher than the AqS-Bfand EtS-Bfcompared
to the reference standard.

70
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) i' II [I ﬂ “ E
0
125

25 50 100 200 400
Concentrations (ug/ml)

uWater mEthanol m Ascarbose

o
3

~
=

=

% of Inhibition

2
S

Fig. 6. Effect of B. flabellifer on o-Amylase activity

Values are expressed as mean+SEM of
three replicates.
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Inhibition of a-glucosidase enzyme

Figure 7 shows the results of the
a-glucosidase inhibitory activity of the AqS-Bf and
EtS-Bf extracts generated by Soxhlet extraction
and heat maceration by water (AqS-Bf IC_=33.33
g/mL). EtS-Bfmade through cold maceration had an
intriguing hypoglycemic effect with an IC_, of about
30.92 g/mL. In contrast to the AgS-Bf and EtS-Bf,
the IC,, value for the reference standard, acarbose,

was 57.74 g/mL.
400

100

80
40 =
Tl ||
0
25 50

125

% of Inhibition
3

120
100 200
Concentrations (pg/ml)
B Water MEthanol ®Ascarhose

Fig. 7. Effect of B. flabellifer on o—Glucosidase activity

Values are expressed as mean+SEM of
three replicates.

All AgS-Bf and EtS-Bf were found to have
some inhibitory action against a-amylase and
a-glucosidase enzymes. This activity differs between
enzymes and between the AgS-Bf and EtS-Bf
systems. Our study used two different extraction
methods, likely explaining the discrepancy in
secondary metabolite concentrations between
AgS-Bfand the control group. Similarly, researchers
could classify the extracts under study by their
mechanisms of action after selecting multiple assays
to evaluate anti-diabetic effectiveness, thereby
altering the results*.

In our prior work, we described how the
presence of different flavonoids, tannins, and
phenolic compounds in aqueous and organic
extracts accounts for the observed differences in
activity between the two®°. The improved outcomes
can be traced back to the fact that the extracts used
here come from a different botanical family and thus
contain chemicals not found in those obtained from
B. flabellifer sprouts. To prevent type 2 diabetes,
limiting intestinal blood glucose uptake by consuming
foods rich in phenolic compounds has been shown to
improve postprandial glycemic levels, fasting blood
glucose, insulin secretion, and insulin sensitivity®'-54.
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Determination of glucose adsorption capacity

The physical process of glucose molecules
adhering to a solid surface is known as glucose
adsorption®. The effect of glucose adsorption is
a decrease in free glucose in the solution, which
might limit glucose diffusion and glucose uptake
into the blood®®.

Figure 8 displays the difference In vitro
glucose adsorption efficiency between AgS-Bf
and EtS-Bf. This study found that the extract had
a notable capacity for glucose adsorption at all
tested concentrations. Glucose adsorption by the
test sample was also found to be proportional to
glucose concentration when the sample weight was
held constant®”.

Adsorption was measured and found to
be greatest at 30mM glucose and least at 5mM.
Also, it was demonstrated that the test extract could
bind glucose at concentrations as low as 0.058. As
expected, the glucose binding capacity increased
with increasing glucose concentration, and both AqS-
Bfand EtS-Bfshowed good glucose binding. AqS-Bf
and EtS-Bf were effective in glucose adsorption at
concentrations as low as 5 mmol/L and as high as
100 mmol/L. EtS-Bf had the highest activity of the
extracts tested, which could be attributed to both
insoluble and soluble components and EtS-Bf.
Higher glucose concentrations bound the increasing
concentration of sugar molecules like glucose®.
Because glucose molecule adsorption occurs
at a lower concentration, the amount of glucose
accessible for transport through the intestinal lumen
is reduced. As a result, postprandial hyperglycemia
was reduced®.

Glucose Adsorption (mM/L)
=

Concentrations (mM/L)
uWater mEthanol

Fig. 8. Effect of B. flabellifer on Glucose adsorption

Values are expressed as mean+SEM of
three replicates.
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Additionally, it was demonstrated in
this study that the sample's glucose adsorption
capacity is proportional to the molar concentration
of glucose. The AgS-Bf and EtS-Bf extracts contain
dietary fibers, some of which are soluble and some
insoluble, which may account for their adsorption
properties. Intestinal glucose absorption by extract
can slow the rise in blood sugar after a meal®”. There
are three putative methods by which dietary fibre
can aid in lowering postprandial hyperglycemia®'.
First, they may increase the viscosity of the small
intestinal fluids, which makes the transport of
glucose from the lumen into the blood slower and
less efficient. Second, the concentration of these
fibres in the intestine's lumen may drop because
glucose binds to them®. Finally, dietary fibre may
contain inhibitors of a-amylase (a starch-digesting
enzyme), preventing starch digestion and lowering
postprandial hyperglycemia®.

Glucose diffusion Test

At controlled time intervals of 30, 60, 120, and
180 min, the glucose transfer from a closed dialysis
tube into an external solution was observed. More
effectively blocking glucose efflux across the dialysis
membrane than the AqS-Bfwas the EtS-Bf extract.

180

Fig. 9. Effect of B. flabellifer on Glucose diffusion
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uControl WWater2 MEthanol

=
=
S

oo
=
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o
=
S

~
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15

Glucose Content in Dialysate (mM.

120
)

Values are expressed as mean+SEM of
three replicates.
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The effect of AqS-Bfand EtS-Bfon glucose
retardation activity across the dialysis tube was
determined using the glucose diffusion inhibition
test. At different times, the glucose entrapment
abilities of the AgS-Bf and EtS-Bf were discovered
to be considerably different. Among these, the
EtS-Bf showed a lot of glucose entrapment, which
slowed the flow of glucose into the external solution
compared to the control at 180 minutes. EtS-Bf
showed the biggest drop in glucose transport
because it has the most insoluble fiber particles,
which trap glucose molecules®. The dialysis tube
method is a simple way to determine how AqS-Bf
and EtS-Bf might affect glucose diffusion through
the normal dialysis membrane. In contrast, glucose
transporters that work with other molecules and
intestinal contractions help move glucose through
the intestinal tract®®. As a result, more In vivo
research is needed to evaluate the true effect of
AgS-Bf and EtS-Bfon glucose diffusion.

CONCLUSION

In conclusion, the current study showed
that the EtS-Bfhas the potential to be an antioxidant
and an anti-diabetic. These traditional medicinal
plant extracts also demonstrated high a-amylase,
a-glycosidase inhibitory, glucose adsorption,
glucose diffusion, and antioxidant activity,
indicating that the polyphenols present in the
extracts have the potential to inhibit a-amylase
and oa-glycosidase activities, glucose adsorption,
glucose diffusion studies, and DPPH, ABTS, FRAP
SO and NO. This study shows that it is safe for
traditional healers to use Borassus flabellifer to
treat DM. Given that they have a lot of secondary
metabolites and are very good at getting rid of
free radicals, can lower blood sugar, and can
prevent oxidative stress, these plants should be
studied more.
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