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ABSTRACT

The present study evaluates the in vitro anti-obesity activity of ethanolic seed extract of Cassia tora L. The ethanolic extract
(EE) of Cassia tora L. was obtained sequentially then it was used to estimate porcine pancreatic lipase enzyme [PPA] and
pancreatic lipase [PL] inhibitory activities because Inhibition of these enzymes could be beneficial in weight reduction. the
inhibitory activity of the ethanolic seed extract of Cassia tora L. on pancreatic lipase and alpha-amylase was found to be
dose-dependent. For PPA inhibition, ICso (ug/mL) of the extract was found to be115.83, whereas acarbose shows 44.971,
while for PPL inhibition, ICso (1g/mL) of the extracts was 110.51, and that of Orlistat 59.59. The Attempts to determine the
therapeutic effects and identification of bio-active principles from herbal prescriptions have become the prime focus in the
validation of their folkloric usage and drug discovery programs. Therefore, the present study aimed to determine the anti-
obesity effects of ethanolic extract of Cassia tora L. seeds.
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INTRODUCTION

One of the non-communicable lifestyle illnesses known as obesity is defined by excess adipose tissue mass
with body mass index (BMI) greater than 25 kg/m2 [1]. It is possible to think of it as a problem connected
to a number of other lifestyle conditions, such as cancer, diabetes, dyslipidemia, hypertension,
cardiovascular diseases, and musculoskeletal ailments. A change in lifestyle combined with regular exercise
is less beneficial for long-term weight loss for treating obesity.

The best method for assessing a drug's ability to prevent obesity is to target the inhibition of one or more
enzymes involved in lipid and carbohydrate metabolism. In the small intestine, the pancreatic lipase
enzyme hydrolyzes dietary lipids into free fatty acids for absorption [2]. On the other hand, absorption of
carbohydrates in small intestine involves their hydrolysis into simple sugars by amylase enzyme. Inhibition
of these enzymes could be beneficial in weight reduction treatments.

These plant extracts mainly contain polyphenols, alkaloids, and terpenoids, which could play a significant
role in anti-obesity through various signalling pathways and gut microbiota [25].

The inhibition of PL, the most important enzyme in the digestion of dietary triglycerides, is one of the
possible approaches to retard the uptake of fat, and consequently, reduce weight and obesity [23].
Polyphenols, including flavonoids and phenolic acids, from natural origin are regarded as a major class of
the PL inhibitors [24]. However, flavonoids, especially the catechin-types, are presumed to possess more
PL inhibitory and anti-obesity effect. The presence of galloyl moiety in the structural backbone of the
polyphenolics plays an important role in their ability to inhibit PL.

The Cassia tora Linn. tree has a straight, wooden trunk that is abundantly branched, although hairy stem
terminal areas are uncommon. It has around 10-cm-long pinnate leaves. About 30 to 50 rhombohedral,
brown, Cassia tora seeds make up one plant. The shrub produces fruits in the winter and blossoms
throughout the wet season. Cassia tora is well known medicinal plant commonly found in India and other
tropical countries It is mainly found in the states of Uttar Pradesh and Madhya Pradesh, in India. In
Himachal Pradesh it mostly grows as a weed in waste disposal sites, roadsides, field border etc [3]. It occurs
frequently in hot, wet and tropical climates [4,5]. The leaves and seeds can be used to treat bronchitis,
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cough, dyspepsia, leprosy, ringworm, colic, constipation, and dyspepsia. Pods are used to cure eye
conditions as well as diarrhoea. Root is well recognised for its bitter, tonic, stomachic, and antidote
properties [6,7].

Research reports available on Cassia tora showed presence of alkaloids, saponins, flavonoids, phenolics,
tannins, carbohydrates, carboxylic acids, resins, quinine. A number of in vivo and/in vitro studies have
explained a wide spectrum of pharmacological properties of crude extracts of Cassia tora seeds, anti-
oxidant activity [8], antiproliferative [12], antigenotoxic [13], hepatoprotective [10], anti-diabetic [9],
hypolipidemic [15], anti nocieptive [14], anti -mutagenic [16,17], anti-fertility activity [11], anti-helminthic
[18].

Therefore, the present study was designed to investigate in vitro anti-obesity action of different fractions
of ethanolic extracts of Cassia tora by using lipase inhibitory and amylase inhibitory assays by reported
methods.

MATERIAL AND METHODS
Collection of plant material
The seeds of Chakramarda were collected from local market in andra pradesh and it was authenticated by
Dr.K. Madhava chetty. cleaned, dried in the shade. After drying, seeds were ground into coarse powder
using blender and powder was transferred into airtight containers with proper labelling for future use.
Authentication of plant material
The authentication of seed of Cassia tora was done by Dr.K. Madhava chetty [plant taxonomist], he is an
assistant officer in department of botany in sri venketeswara university (Tirupati), and giving voucher
number 0379 to the Cassia tora plant.
Preliminary phytochemical screening of ethanolic extract Cassia tora 1. Seeds
Solid residue of the alcoholic extract of Cassia tora was then subjected to phytochemical screening to test
for presence of metabolites such as alkaloids flavonoids, phenol, tannins, saponins, sugar, glycosides,
steroids, Carbohydrates, glycosides, carboxylic acid, Resin and anthraquinone, which were qualitatively
analyzed [26].
Procedure for alcoholic extract of seeds of cassia tora
A thimble composed of thick filter paper and 50 grams of coarsely ground Chakramarda seeds (Cassia tora
Linn) were inserted into the Soxhlet extractor's main chamber. A Soxhlet extractor was set up on a
distillation flask with 500 ml of ethanol as the extraction solvent. Afterwards, a condenser was added to the
Soxhlet. The solvent was reflux-heated. A distillation arm was used to transport the solvent vapour, which
then poured into the chamber holding the sample thimble. Any solvent vapour was guaranteed to cool and
trickle back down into the chamber containing the solid substance thanks to the condenser. Warm solvent
gently filled the chamber holding the sample. A syphon side arm automatically empties the Soxhlet chamber
when it is almost full, allowing the solvent to flow back down to the distillation flask. Four more repetition
of this cycle were permitted. The ethanol was removed after extraction, and it was then dried over a water
bath. 5.78 grams of ethanolic seed extract of Cassia tora L. was obtained. It had a strong nature. After that,
the extracts were stored in sterile vials in a refrigerator until use [22].
Determination of alpha-amylase inhibition assay
Porcine pancreatic alpha-amylase inhibitory activity of the ethanolic seed extract of Cassia tora L. was
determined by using assay method. The plant solutions were prepared in DMSO and range from 25 to 200
microgram per ml. The enzyme solution was made by dissolving alpha-amylase (1 mg) in phosphate buffer
(100 mL, 20 mM, pH 6.9). A mixture of an extract solution(0.5mL) and the enzyme solution (0.5 mL), then
this mixture was incubated at 25 °C for 30 minutes. Following that, add1 mL of a starch solution (0.5% w/v
in distilled water) to the above mixture, again the mixture was incubated for 3 min at 25 °C, after that add
1 mL of DNS (3,5-dinitrosalicylic acid) to the mixture,then it was heated in a water bath at 85 °C for 15
minutes. 9 mL of distilled water was added to the mixture then immediately measure the absorbance at
540 nm. The percentage inhibition was estimated according to the given below Equation[21].

% inhibitory activity=Ac-As/Asx100
Ac=Absorbance of control at 540 nm
As=Absorbance of sample at 540 nm
Blank= DNS solution was added before the addition of starch solution.
Acarbose was used as a positive control.
Pancreatc lipase inhibition assay
Lipase inhibitory activity of ethanolic seed extracts of Cassia tora L. was determined by using a method.
The rate of release of oleic acid from triolein was determined for measuring lipase inhibitory action. A
suspension containing 1% (v/v) of triolein, and 1% (v/v) tween 40 in 0.1M phosphate buffer (pH 8) was
prepared and emulsified. Porcine pancreatic lipase (0.5 gm) was dissolved in 15 mL 0.1 M phosphate buffer
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(pH 8). 800 pL of the triolein emulsion was added to 200 pL of porcine pancreatic lipase and to those
different concentrations of fractions of ethanolic seed extract of Cassia tora L. (25,50, 100, 150,200 and 250
pug/mL) were added. Orlistat, a potent pancreatic lipase inhibitor was taken as reference standard drug.
Immediately after mixing the contents the absorbance was measured at 450 nm and designated as T1. The
test tubes were incubated at 37°C for 30 minutes, and at the end of the incubation, the absorbance at 450
nm was recorded and designated as T2 [21].
The variation in absorbance = [A450 (T1) - A450 (T2)] was calculated for both control and the treatment.
the % inhibition was calculated using the formula [19,20].

% inhibitory activity=Ac-As/Asx100
Ac=Absorbance of control at 450 nm
As=Absorbance of sample at 450 nm
Orlistat was used as a positive control.

RESULTS
Preliminary phytochemical screening of ethanolic extract Cassia tora I. Seeds:
Table -1 [26]: Preliminary phytochemical screening of ethanolic extract Cassia tora l. Seeds:

S.no Phytochemicals Ethanol extract of

Cassia tora L seeds
1 Alkaloids +ve
2 Flavonoids +ve
3 Phenols +ve
4 glycosides -ve
5 carbohydrates +ve
6 Phyto steroids +ve
7 Tannins +ve
8 saponins +ve
9 Resins +ve
10 quinine +ve
11 Carboxylic acids +ve
12 Coumarins +ve

Pancreatic amylase inhibitory activity

The percentage inhibition of a-amylase activity by the plant extract was estimated with Acarbose as the
positive control. Ethanolic seed extract of Cassia tora L. exhibited 21.92% inhibition of alpha-amylase
activity at 25ug/mL concentration and 75.96 % inhibition at 200ug/mL concentration. The ICso value was
found to be 115.83pg/mL. As the positive control, Acarbose exhibited 41.15 % inhibition of a-amylase
activity at 25pg/mL and 86.73% inhibition at 200pg/mL concentration. ICso value of Acarbose was found
to be 44.971pg/mL and was shown in Table 2 and fig 1.

Table 2: % inhibition of alpha-amylase enzyme activity at various concentration.

Sample Conc (ug/ml) | % enzyme inhibition | IC 50 (ug/ml)
Acarbose 25 41.15
50 54.23
100 66.15
150 75.19
200 86.73 44.971
25 21.92
50 37.3
j . 115.
Cassia tora L. seeds 100 4288 5.83
150 56.73
200 75.96
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Fig 1. Percentage inhibition of a-amylase against different concentrations of Acarbose and Cassia tora L.
the 1Cso value of the Acarbose and the extract were 44.971pug/mL and 115.83 pg/mL.

Pancreatic lipase inhibitory activity:

The percentage inhibition of pancreatic lipase activity of the plant extract was estimated with orlistat as
the standard drug. Cassia tora L. exhibited 38.08% inhibition of pancreatic lipase activity at 25ug/mL
concentration and 70.85 % inhibition at 200ug/mL concentration. The ICso value of Cassia tora L. was
found to be 110.51pg/mL. orlistat, the positive control, exhibited 41.37 % inhibition of a-amylase activity
at 25pg/mL and 84.7% inhibition at 200pg/mL concentration. ICso value of Acarbose was found to be
59.59pug/mL. and was shown in table 3 and fig 2.

Table 3: % inhibition of pancreatic lipase enzyme activity at various concentrations.

Sample Conc (ug/ml) | % enzyme inhibition | IC 50 (ng/ml)
25 38.08
Cassia tora L. seeds 50 42.07
100 45.57
150 54.23
200 66.15 11051
250 70.85
25 41.37
50 51.37
orlistat 100 55.29
150 69.4
200 73.92 59.59
250 84.7

BEPLS Vol 13 [1] December 2023 432|Page ©2023 Authors



90 84.7

80 y=0.1512x + 33.29 73.92 ..

R?=0.9769 6941 g 7085
00 T
z 559 Atp93 e
o 60 5137 L y = 0.1822x + 39.141
5 50 _ R2=0.9762
T ﬁé ST
Z4 | L T
(N
O 30
X
20
10 —@— ORLISTAT
0 —@— CASSIA TORA
--------- Li ORLISTAT
0 50 100 150 200 250 300 inear ( )

Concentration(ug/ml)

Fig 2. Percentage Inhibition of pancreatic lipase against different concentrations of orlistat and Cassia
tora L. The ICso value of the orlistat and the Cassia tora L were 59.59 pg/mL and 110.51 pg/mlL,
respectively.

DISCUSSION

Obesity is a chronic metabolic disorder characterized by increased adipose tissue mass due to positive
energy balance. The main reason for obesity is energy absorption higher than consumption, especially
related to the excessive absorption of fat and carbohydrates. Therefore, lipase and a- amylase inhibitory
activities were selected as functional indicators to reduce energy absorption (in vitro).

Percentage inhibition of alpha-amylase enzyme was estimated by using the standard method [20]. The
study was carried out at different concentrations (25, 50, 100,150,200ng/mL). Ethanolic seed extracts of
Cassia tora L. seeds showed 75.96% of inhibition at 200 pg/ml where as the standard drug(acarbose)
showed 84.7 % of amylase inhibition at 200pug/mL. IC50 (ug/mL) value of ethanolic seed extract of Cassia
tora L. was found to be115.83 while that of acarbose 44.97.

Estimation of percentage inhibition of lipase enzyme by using standard method [21]. The study was carried
outat different concentrations (25,50,100,150,200,250pg/mL), ethanolic seed extracts of Cassia tora L. was
shown 75.96% of inhibition at 250 pg/ml, whereas the standard drug (orlistat) showed 84.7% of inhibition
at 250 pg/ml. ICso (ug/mL) value of ethanolic seed extract Cassia tora L. was found to be 110.51 while that
of orlistat was 59.59.

The inhibitory activity of the ethanolic seed extract of Cassia tora L on pancreatic lipase and alpha-amylase
was found to be dose-dependent. The anti-obesity activity of ethanolic seed extract Cassia tora L. was
attributed to the presence of polyphenols, alkaloids, and terpenoids.

CONCLUSION

The present study on Cassia tora L. seeds indicated that ethanolic extract had signified potential in
inhibiting lipid and carbohydrate metabolizing enzymes and the inhibitory activity of the ethanolic seed
extract of Cassia tora L. on pancreatic lipase and alpha-amylase was found to be dose-dependent. The anti-
obesity activity of ethanolic seed extract Cassia tora L. was attributed due to the presence of polyphenols,
alkaloids, and terpenoids, further pharmacological studies were needed to find out the exact
phytocompounds responsible for the anti-obesity activity
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