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Keywords: ABSTRACT: The bioactive peptides derived from food have increased
consideration for their function in averting numerous chronic diseases,
comprising, diabetes and obesity. Edible insects are the feasible composition of

bioactive peptides owing to their high protein content and viable production. The
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properties

present study was aimed to evaluate the antidiabetic and anti-obesity effects of
seven edible insects’ protein hydrolysates after simulated gastrointestinal
enzymatic digestion. Antidiabetic and anti-obesity efficiency was determined by
the inhibition of digestive enzymes viz., dipeptidyl peptidase-1V, a-glucosidase,
and a-lipase activity. Three active protein hydrolysate extracts (1.25, 2.5, and
5mg/dl) were selected and analyzed in terms of their ICg, values, and all tested
extracts inhibited those enzyme activities in a dose-dependent manner. Based on
the present study, we conclude the seven edible insects’ hydrolysate have
potential enzyme inhibitory activities and thereby proved as an antidiabetic and
anti-obesity activity.
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INTRODUCTION: Diabetes Mellitus is well- About 10% of the total health care costs in

known metabolic syndromes measured by high
blood glucose and failings of insulin synthesis or
insulin action, or both, which may cause serious
complications, including retinopathy, nephropathy,
neuropathy, obesity, and cardiovascular diseases
® Diabetes and its hitches have established
significant attention due to augmented health
menaces, and its treatment costs * °. The number of
individuals suffering from diabetes and obesity has
been tripled since 1990 and becomes the main
challenge for our society globally ® ”. Diabetes with
overweight and obesity are the foremost risk
factors for numerous chronic diseases, including
cardiovascular diseases and various cancers ®2°.
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numerous developed nations are attributed to using
anti-hyperglycemic and lipid-lowering drugs ** *2.
The finding of safer anti-hyperglycemic and anti-
obesity drugs is one of the essential parts of
investigation globally ** . A key target for the
treatment of diabetes and obesity and related
diseases usually performs the development of
inhibitors of nutrient digestion and absorption *>*'.

Dietary bioactive peptides and proteins have
augmented consideration for their function in
averting chronic diseases such as diabetes and
obesity. It has been recognized that the digestion of
dietary polysaccharides occurs in the digestive tract
by a-amylase and o-glucosidase that vyields
monosaccharides 2. These monosaccharides can be
absorbed by the gut and transported into the blood
circulation 8. At this juncture, the primary
treatment tactics for the falling blood sugar is to
deferral the glucose absorption by the inhibition of
a-glucosidase. Inhibition of this enzyme plays a
significant task in diabetic therapy.

4470



Matheswaran et al., IJPSR, 2020; Vol. 11(9): 4470-4478.

Accordingly, the inhibitors of «a-glucosidase
namely, miglitol, acarbose, and voglibose and
orlistat, have been extensively used to regulate
blood glucose, and some of them cause unpleasant
gastrointestinal adverse reactions ** 2.

Dipeptidyl peptidase-1V (DPP-IV) is another
enzyme that regulates and prevent diabetes
mellitus. It is a serine protease (EC 3.4.14.5),
highly expressed in epithelial and endothelial cells
of various tissues including, liver, intestine, lung,
kidney, and placenta 2'. DPP-IV is breaking down
X-proline or X-alanine at the N-terminal of
g)olypeptides, transforming them into inactive form
! Incretin is an intestinal hormone, stimulates
insulin secretion in the pancreas, which aids
carbohydrate digestion ?2. These incretin hormones
are two active types. Glucagon-like peptide-1 is a
primary type usually synthesized by intestinal L-
cells, which aids the following physiological
functions: insulin secretion, reduces the release of
glucagon, delays stomach emptying, diminishes
appetite, and promotes diversity and regeneration
of islet B-cells in the pancreas.

A glucose-dependent insulinotropic polypeptide is
a second type, produced by the K-cells of the
superiorgut region and is normally participated in
glucose metabolism by enhancing insulin secretion.
Both peptides have a short half-life, due to the
deactivation by DPP-IV . Hence, the DPP-IV
inhibitor is unique that prevents the inactivation of
incretin  hormones, and are realized as active
strategies for the regulation and prevention of type
2 diabetes.

In contemporary years, DPP-IV inhibitors have
drawn much interest as a novel therapy choice for
treatment of diabetes, especially Sitagliptin and
Vildagliptin have been used . However, these
drugs have numerous adverse effects comprising,
pancreatitis, angioedema, infective disorders,
pancreatic cancer, and thyroid cancer %. Thus,
DPP-1V inhibitors derived from natural sources or
functional foods are expected. Some DPP-IV-
inhibitory peptides have been acknowledged from
numerous natural sources as well as functional
foods. Huang et al., %° isolated 3 DPP-IV-inhibitory
peptides from tuna cooking juice hydrolysates by
protease  XXIIl and orientase.  Similarly,
Nongonierma et al., 2" also identified novel DPP-
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IV-inhibitory peptides from camel milk protein
hydrolysate using trypsin.

Human pancreatic lipase (EC: 3.1.1.3) is a primary
enzyme that breakdown dietary fats into glycerol
and free fatty acid in the digestive tract 2. Lipase is
normally hydrolyzed above 70% of the ingested
triglycerides . In this framework, inhibition of
pancreatic lipase and the associated reduction of
lipid absorption is an attractive approach for the
discovery of potent agents to the treatment of
obesity ** 3. Various scientific evidence has been
proven that dietary bioactive proteins normally
trigger the physiological activities in the body that
greatly influence protective actions against most of
the diseases and their complications * 4 2.

Despite their impact, traditional agents are less
preferable due to their unwanted side-effects and
cost-effectiveness 2. Presently, there is rising
attention in the consumption of food proteins and
peptides in the form of nutraceuticals or functional
foods as choices to conventional therapies. These
dietary proteins undergo many enzymatic
hydrolyzes that yield functional peptides and
possess various bioactivities including, antioxidant,
antidiabetic, anti-obesity, antihypertensive,
immunomodulatory, antimicrobial, anticancer and
growth-regulating properties * %,

Edible insects are feasible sources of bioactive
peptides owing to their high protein content and
sustainable development that has been showed
various bioactivities ** * including antioxidant and
anti-inflammatory 3, antihypertensive ¢, and
antidiabetic *". Zhang and his colleagues *'
identified two potent peptides Ser-GlIn-Ser-Pro-Ala
(IC50 20 pum) and GlIn-Pro-Gly-Arg (IC50 65.8
um). However, the findings are still in its primitive
stage; and data have been achieved so far indicated
that the edible insects can be a sustainable source
of bioactive peptides for human well-being. Given
the priority of insects as functional and nutritional
food, the study was aimed to evaluate the
antidiabetic and anti-obesity effects of seven edible
insects’ protein hydrolysates after simulated

gastrointestinal enzymatic digestion.

MATERIALS AND METHODS:
Insects Samples: Seven common edible insects’
species were acquired from the local commercial
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dealer and used for the present study Fig. 1.
Bamboo worms (Larvae), crickets (Adult), house
fly (Larvae), locusts (Adult), mealworms (Larvae),
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silkworm (Larvae), and weaver ants (Adults).
Suitable foods were given for individual insects.
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FIG. 1: THE BINOMIAL NAME, ORDER, FAMILY AND CONSUMPTION STAGES OF COMMON EDIBLE INSECTS

Chemicals: Human Dipeptidyl Peptidase IV (DPP-
IV, >4,500 units’/pug protein) and substrate Gly-
Pro-p-nitroanilide  hydrochloride, DMSO, o-
glucosidase, pancreatin lipase, and Orlistat were
procured from Sigma-Aldrich, St. Louis, MO,
USA. p-nitrophenyl a-D-glucopyranoside, sodium
bicarbonate, sodium chloride, bovine serum
albumin, Tris-HCI buffer, CaCl, and other
chemicals were all obtained from Chemico Glass &
Scientific Company, Erode, Tamil Nadu, India. All
chemicals used for the present study were of
analytical grade.

Preparation of Edible Insects and their Proteins:
Seven species of insects were prepared fasted for
about 24 h prior to removing residual food
materials in their stomach. The individual insects’
species were divided into 3 groups according to the
treatment viz. raw, boiling, and baking. The
preparation of insects and their proteins have been
intricately described in our previous publication **.

DPP-1V Inhibition Assay: The DPP-IV-inhibitory
activity was determined using a colorimetric
method with Gly-Pro-p-nitroanilide (Gly-Pro-pNA)
as a substrate. The DPP-1V inhibitory assay was
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performed as previously described * with some
modifications. Briefly, the reaction system was
composed of enzyme, substrate, and test samples in
Tris-HCI buffer (0.1 M, pH 8.0). Test samples (125
pL) and substrate solution (0.8 mM, 125 uL) were
mixed and incubated at 37 °C for 10 min. The
reaction was initiated by adding the DPP-IV
solution (5.00 mU/mL, 250 pL), and the solution
was incubated at 37 °C for 60 min. The reaction
was terminated by adding 3% acetic acid (0.5 mL),
and the absorbance was measured using a UV-
spectrophotometer at 380 nm. Samples were
dissolved in buffer with final concentrations of
1.25, 2.50, and 5.00 mg/mL. BSA and IPP were
used as negative and positive controls, respectively.
DPP-1V inhibition (%) was calculated as follows:

DPP-1V inhibition (%) = (Ac — [As —Ash]) / Ac x 100

Where Ac is the absorbance without inhibitor, As-
is the absorbance in the presence of inhibitor, and
Asb is the absorbance of the sample without DPP-
IV solution.

a-glucosidase  Inhibition Assay: For the
determination of a-glucosidase inhibition, each
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insects’ protein hydrolysate (25ul) was added with
an equal volume of a-glucosidase (0.5 U/ml) in the
well of a 96-well microtiter plate and kept at room
temperature for 10 min. Then added the substrate,
p-nitrophenyl oa-D-glucopyranoside (25ul, 0.5 mM)
and kept for incubation at room temperature for
30 min. The reaction was then stopped by adding
Na,COs3 (100ul, 0.2 M) and OD was determined at
a wavelength of 405 nm using a spectrophotometer.
The following formula was used to calculate o-
glucosidase inhibition:

Inhibition (%) = OD(SampIe)_OD(control) x 100/ OD(controI)

a-lipase Inhibition Assay: For the determination
of pancreatic lipase inhibition, insects’ protein
hydrolysate (25ul) was dissolved in dimethyl-
sulfoxide (DMSO) and followed by adding with an
equal volume of pancreatic lipase in the well of a
96-well microtiter plate and kept at room
temperature for 10 min. The enzyme was prepared
from porcine pancreas powder, which was
suspended in Tris-HCI buffer (Tris—HCI (13 mM),
NaCl (150 mM), CaCl, (1.3 mM), pH 8.0) to give a
concentration of 0.5 mg/mL. After a pre-incubation
of pancreatic lipase with each insect hydrolysate
for 10 min to initiate the enzyme reaction. The
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reaction rate was measured as optical density read
at 360nm and 465 nm. Orlistat was used as positive
control, and DMSO was used as a negative control.

Statistical Analysis: The given data are
Mean + S.D of three independent replicates. The
results were compared by one-way analysis of
variance (ANOVA) and the significant differences
among the test means were done by Tukey's
method. The differences among the means at a 5%
level (P <0.05) were considered statistically
significant.

RESULTS: The edible insects were digested under
simulated gastrointestinal enzymatic conditions
which possess various functional proteins. Three
different quantities of functional proteins (1.25, 2.5,
5.0 mg/ml) were used for the present study to
analyze various digestive enzyme inhibitory
activity Table 1. The inhibitory activities of
dipeptidyl peptidase IV, a-glucosidase and a-lipase
were expressed in percentage (%). Seven species of
the tested insects containing protein hydrolysates
which showed a strong inhibitory potential to the
digestive enzymes.

TABLE 1: THE FUNCTIONAL PROTEINS OF SEVEN EDIBLE INSECTS ON VARIOUS ENZYME INHIBITORY ACTIVITIES

Edible Type of heat Functional protein Dipeptidyl peptidase IV a-glucosidase a-lipase activity
insects treatment concentration (mg/ml) inhibitory activity (%) activity (%)
Bamboo raw 1.25 31.09 +5.05 55.88 + 6.26% 59.2 + 4.65%
Worms 25 42.54 + 5.69° 68.44 + 7.78% 66.5 + 4.25%
5.0 58.66 + 5.46™ 76.02 + 7.53 74.6 + 3.39°
boiled 1.25 30.86 + 4.57" 55.06 + 6.66% 49.8 + 3.56
25 44.24 + 5.04° 64.34 + 5.34° 55.6 + 3.47%
5.0 58.09 + 6.79% 73.85 + 6.25° 67.9 + 3.69%
baked 1.25 46.66 + 5.21% 68.02 + 7.03" 75.2 + 7.93%
25 60.06 + 6.27° 81.49 + 7.31° 83.5 + 6.05°
5.0 74.29 + 7.59° 89.36 + 7.11® 90.4 + 8.44%
Crickets raw 1.25 34.95 + 4.46' 60.25 + 6.04° 63.8 + 5.81°
25 48.04 + 4.42% 73.64 + 7.06° 72.6 +5.42°
5.0 64.09 + 6.05° 81.34 +7.01° 81.6 +4.49°
boiled 1.25 46.13 + 5.53% 74.42 + 6.61° 71.6 + 6.64°
25 60.55 + 6.48° 84.77 + 6.05" 83.2+5.37°
5.0 74.58 + 6.47° 93.33 +7.38% 89.6 + 4.97®
baked 1.25 30.53 + 3.37" 48.12 + 5.50° 49.5 + 6.08°
25 44.07 + 4.08° 61.05 + 6.72° 55.2 + 4.35%
5.0 58.55 + 5.23% 70.45 + 6.97° 61.1 + 4.85°
House fly raw 1.25 40.12 +5.39° 65.18 + 6.54 67.9 + 3.49%
2.5 52.66 + 5.08° 78.22 +7.96™ 75.8 + 5.26™
5.0 70.22 + 7.68° 86.65 + 7.09% 85.9 + 4.44%®
boiled 1.25 4258 + 4.57° 69.02 + 5.01 64.3 + 4.98°
25 56.35 + 6.45% 79.17 +5.93" 76.4 + 5.54
5.0 70.89 + 6.75° 88.23 + 6.08%® 81.6 +4.69°
baked 1.25 34.65 + 3.08f 53.82 + 6.55° 55.4 + 5.06%
International Journal of Pharmaceutical Sciences and Research 4473
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25 48.62 + 4.62% 66.19 + 7.75% 62.5 + 6.59°

5.0 62.35 + 6.52° 75.15 + 5.91%¢ 68.6 + 5.36%

Locusts raw 1.25 45.65 + 5.69° 75.69 + 5.69" 79.5 + 3.69"
25 60.59+ 6.39° 88.56 + 6.32% 86.8 + 3.64%

5.0 80.98 + 7.89% 96.88 + 8.69° 94.5 + 3.56°

boiled 1.25 26.09 + 3.45™ 51.75 + 6.54° 42.2 +4.36'

25 40.44 + 4.07° 60.22 + 6.05° 51.8 + 4.94°

5.0 54.17 + 5.75° 68.80 + 7.58% 62.6 + 5.33°

baked 1.25 26.45 + 2.49™ 43.35 + 4.09 432 +4.11"

25 40.24 + 3.58° 56.88 + 5.12% 49.6 + 5.88°%

5.0 54.75 + 4.45° 65.05 + 5.97% 55.4 + 6.22%

Mealworms raw 1.25 20.14 + 3.41°9 4545 + 5.54° 53.5+2.49°
25 34.04 + 3.24" 58.40 + 6.86% 59.4 + 3.68%

5.0 48.42 + 4.55% 65.56 + 7.80% 66.4 + 3.22%

boiled 1.25 50.09 + 6.12° 79.12 + 7.07" 78.9 + 5.69"

25 64.65 + 7.06° 89.09 + 8.44% 89.5 + 4.87%®

5.0 78.15 + 7.59% 98.41 + 8.76° 96.3 + 5.69°

baked 1.25 42.52 +5.26° 63.22 + 5.23° 69.9 + 5.93%

25 56.27 + 6.20% 76.29 + 6.21 75.4 + 7.09°

5.0 70.63 + 7.53° 85.76 + 6.61% 86.6 + 6.88%

Silkworm raw 1.25 43.05 + 4.06° 70.14 + 6.05° 73.5+4.97°
25 56.12 + 5.60% 83.22 + 7.69% 82.9+532°

5.0 74.58 + 6.54° 91.35+ 7.14% 89.4 + 3.87%®

boiled 1.25 38.48 + 4.61°f 64.22 + 6.78° 59.5 + 6.21%

25 52.45 + 5.85° 74.05 + 5.54° 68.9 + 6.22¢

5.0 66.49 + 5.25° 83.99 + 7.75° 76.6 + 5.49°

baked 1.25 50.05 + 6.32° 73.56 + 8.96° 81.9 + 6.45°

25 64.19 + 7.24° 86.54 + 8.36™ 89.6 + 7.15%®

5.0 78.24 + 8.55% 94.06 + 9.05° 96.3 + 7.56°

Weaver raw 1.25 26.66 + 3.26™ 50.56 + 5.04° 57.8 + 3.44%
Ants 25 38.64 + 3.95° 63.65 + 6.87° 63.8 + 3.55°
5.0 52.08 + 4.52¢ 71.42 +7.81° 71.8+4.12°

boiled 1.25 34.69 + 4.69" 60.36 + 5.08° 53.2 + 4.89°

25 48.33 + 5.25% 69.24 + 6.33“ 61.5 + 5.24°

5.0 62.18 + 5.65° 78.05 + 6.37" 70.4 + 6.34°

baked 1.25 38.08 + 4.05° 58.02 + 5.36% 62.5 + 4.26°

25 52.30 + 5.36° 71.09 + 6.29° 69.9 + 5.08

5.0 66.28 + 6.64" 80.06 + 6.64° 72.3+6.12°

Means + SD in triplicate, Different letters indicate significant difference (p< 0.05).

Determination of Dipeptidyl Peptidase 1V
Inhibitory Activity (%): The highest dipeptidyl
peptidase IV inhibitory activity (%) was found in
the raw insects’ fraction obtained from the locusts
(80.98%) at a higher concentration of 5 mg/mi
Table 1. Likewise, the lowest inhibitory activity
was found in the raw fraction obtained from the
mealworms (20.14%) at the concentration of 1.25
mg/ml. Similarly, boiled meal worms fractions (5
mg/ml) had the highest dipeptidyl peptidase 1V
inhibitory activity (98.41%); and boiled locust
fractions (1.25 mg/ml) had the least dipeptidyl
peptidase 1V inhibitory activity (26.09%). By the
same way, baked silkworm fractions (5 mg/ml)
exhibited the maximum dipeptidyl peptidase IV
inhibitory activity (78.24%); and baked locust
fractions (1.25 mg/ml) had the minimum dipeptidyl

peptidase 1V inhibitory activity (26.45%). Hence,
the heat treatment typically facilitated a maximum
dipeptidyl peptidase IV inhibitory activity at the
higher concentration when compared with raw
fractions of insects’ protein Table 1.

Determination of a-glucosidase Activity: The
uppermost o-glucosidase inhibitory activity was
identified in the raw locusts’ (96.88%) at a higher
concentration of 5mg/ml Table 1. Also, the
lowermost inhibitory activity was found in the raw
mealworm fractions (45.45%) at the concentration
of 1.25 mg/ml. Likewise, boiled fractions of
mealworms (5 mg/ml) possessed the highest a-
glucosidase inhibitory activity (98.41%); and
boiled fractions of locust (1.25mg/ml) found the
minimum  o-glucosidase inhibitory  activity
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(51.75%). Similarly, baked fractions of silkworm
(5mg/ml) showed the supreme o-glucosidase
inhibitory activity (98.04%); and baked fractions of
locust (1.25 mg/ml) had the bottom a-glucosidase
inhibitory activity (43.35%). Therefore, the raw
fractions of insects’ treatment naturally involved
the highest a-glucosidase inhibitory activity at a
maximum concentration (5 mg/ml) when compared
with boiled and baked protein fractions Table 1.

Determination of a-lipase Activity (%): The
maximum o-lipase inhibitory activity was found in
the raw insects’ fraction obtained from the locusts
(94.5%) at a higher concentration of 5mg/ml Table
1. Likewise, the lowest inhibitory activity was
found in the raw fraction obtained from the
mealworms (53.5%) at the concentration of 1.25
mg/ml. Similarly, boiled meal worms fractions (5
mg/ml) had the highest a-lipase inhibitory activity
(96.3%); and boiled locust fractions (1.25 mg/ml)
had the least a-lipase inhibitory activity (42.2%).
By the same way, baked silkworm fractions (5
mg/ml) exhibited the maximum a-lipase inhibitory
activity (96.3%); and baked locust fractions (1.25
mg/ml) had the minimum o-lipase inhibitory
activity (43.2%). Hence, the heat treatment, as well
as raw fractions of edible insects, typically
facilitated a maximum a-lipase inhibitory activity
Table 1.

DISCUSSION: The world populace is expected to
be greater than 9 billion in 2050, ensuing greater
need for food, which is half of the existing
requirements. Traditional, protein sources would be
inadequate and alternative sources are compulsorily
required ***!, in which edible insects may be
superior in place *2. A large group of animal foods
along with edible insects are very much popular as
far as in the nationals of Africa, Asia, and Latin
America. For instance, in Mexico, grasshoppers are
a common countrywide dish composed of beef and
beans®.

Rearing insects are more natural friendly when
compared with livestock, because of the emission
of lower greenhouse gases, lower water pollution
and land use **. Insects normally show maximum
feed conversion efficiency (i.e. the amount of
animal's efficiency in transforming the quantity of
feed into body mass) in evaluation with livestock.
Van Huis et al., ** demonstrated that the feed
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conversion of house cricket (A. domestica) is to be
4 times superior to in pigs; 12 folds greater than in
livestock and two folds greater than that of
chickens. A motivating, optimistic feature of
entomophagy is to aid in reducing pesticide usage.
The gathering of edible insects is deliberated as
pests, that can denote to decrease the usage of
insecticides. Additionally, the economic welfares
of accumulating studies on insects should also be
taken into justification. In China and Mexico, the
gathering of insects for human consumption
resulted in a decrease in the quantities of pesticides
used in crop production as well as reduced farmer’s
economic burden **#,

Globally, some insects are consumed as such in the
raw form, directly after being trapped. However,
the best technique for consuming insects is boiling
by hot water or baking after starvation for 1-3 days
“®_In addition, the succeeding culinary preparation
may also include, cooking, frying or drying *.
Enzymatic hydrolysis is a recognized technique for
improving the functional features of proteins by
adapting their solubility, viscosity, and emulsifying
and foaming properties, thereby enhancing their
industrial utility. During enzymatic hydrolysis,
proteins are breakdown into minor peptides and
free amino acids, which possess various
pharmacological activities. Generally, the most
eatable insects include beetle, mealworms,
caterpillar, bamboo worms, bee, wasp, ant,
grasshopper, housefly, locust and cricket ***,

These eatable insects may theoretically be
consumed at various stages of their growth,
namely, egg, larva, pupa, and adults *'. These
insects generally contain functional proteins, which
are known as bioactive peptides. These bioactive
peptides have potentially proved as antioxidant,
antidiabetic, antihypertensive, immunomodulatory
and mineral binding properties ** 4% %,

In the present study, the protein hydrolysate of raw,
boiled and backed of seven edible insects have
significant dipeptidyl peptidase [V inhibitory
activity (%). This study was correlated with an
earlier investigation, which was determined the
dipeptidyl peptidase 1V inhibitory activity of
protein hydrolysates from tropical banded cricket
2! salmon skin gelatin hydrolysates *°, and quinoa
protein hydrolysates **. This investigation is not
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surprising task since most peptides are identified as
di- or tri-peptides and described to have dipeptidyl
peptidase 1V inhibitory activity > >3,

Inhibition of a-Glucosidase is one of the most
widely studied mechanisms for the treatment of
diabetes. a-Glucosidase is a metabolic key enzyme
in the gut during the post-prandial phase, which
cleaves oligosaccharides into glucose. The
inhibition of a-glucosidase may presently be used
to decrease glucose uptake in the small intestine
and successively reduce post-prandial hyper-
glycemia in the condition of type 2 diabetes ***°. In
the present study, the protein hydrolysate of raw,
boiled and backed of seven edible insects have
significant a-glucosidase inhibitory activity. This
study was correlated with a previous investigation,
which was determined by the a-glucosidase
inhibitory activity of protein hydrolysates from B.
mori proteins *">"%,

Inhibition of digestive enzymes (a-lipase) is the
most extensively considered mechanisms for
obesity treatment and its related diseases. Among
the protein hydrolysate of edible insects observed,
all of them exhibited a high a-lipase inhibitory
activity at a concentration of 5 mg/ml. A total of
three very active protein hydrolysate extracts (1.25,
2.5 and 5 mg/dl) were selected and analyzed in
terms of their ICs values **. All tested extracts
inhibited enzyme activity in a dose-dependent
manner. This study has limited and not many
studies have evaluated related to the a-lipase
inhibitory activity of insect protein hydrolysates.
However, the latest investigation has evaluated the
a-lipase inhibitory activity of peptides derived from
B. mori proteins .

CONCLUSION: Based on the present study, we
conclude the seven edible insects and their protein
hydrolysates, which have potential enzyme
inhibitory activities on a-glucosidase, dipeptidyl
peptidase IV, and a-lipase and thereby proved as an
antidiabetic and anti-obesity activity. For further
consideration, more detailed research is required to
characterize the protein hydrolysate, which has
exact molecular mechanisms involved in the
antidiabetic and anti-obesity properties.
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