Pre prints.org

Article Not peer-reviewed version

Anti-lipase Induced Anti-obesity Effect
of Ethanol Extract of Syzygium cumini
and Dioscoria bulbifera Plants in Rat
Model: An Integration between
Pharmacological and Computational
Approaches

Mobinul Haque Adon, Sabiha Tasnim , Jakir Ahmed Chowdhury , Fahima Aktar , Shaila Kabir ,
Md. Shah Amran , Md. Borhan Uddin *, Abu Asad Chowdhury

Posted Date: 26 August 2024
doi: 10.20944/preprints202408.1785.v1

Keywords: Syzygium cumini; Dioscoria bulbifera; anti-lipase; anti-obesity; In-vivo and In-silico

[ORt|0] Preprints.org is a free multidiscipline platform providing preprint service that
il is dedicated to making early versions of research outputs permanently

: available and citable. Preprints posted at Preprints.org appear in Web of
[=]: Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/3679182
https://sciprofiles.com/profile/3671161
https://sciprofiles.com/profile/2743085
https://sciprofiles.com/profile/2971763
https://sciprofiles.com/profile/1729953
https://sciprofiles.com/profile/1870879
https://sciprofiles.com/profile/2763746

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 August 2024 d0i:10.20944/preprints202408.1785.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Anti-Lipase Induced Anti-Obesity Effect of Ethanol
Extract of Syzygium cumini and Dioscoria bulbifera
Plants in Rat Model: An Integration between
Pharmacological and Computational Approaches

Mobinul Haque Adon 2, Sabiha Tasnim !, Jakir Ahmed Chowdhury 3, Fahima Akter?,
Shaila Kabir 1, Md. Shah Amran 1, Md. Borhan Uddin +* and Abu Asad Chowdhury 1*

! Department of Pharmaceutical Chemistry, Faculty of Pharmacy, University of Dhaka, Dhaka 1000,
Bangladesh.

2 Department of Pharmacy, State University of Bangladesh, South Purbachal, Dhaka 1461, Bangladesh.

3 Department of Pharmaceutical Technology, Faculty of Pharmacy, University of Dhaka, Dhaka 1000,
Bangladesh.

4 Department of Pharmaceutical Sciences, North South University, Dhaka 1205, Bangladesh.

* Correspondence: mohammad.uddin@northsouth.edu (MBU); asaddg27@du.ac.bd (AAC)

Abstract: Obesity, a chronic disorder of global prevalence, is associated with major health problems leading to
mortality. Because of the presence of diverse types of bioactive molecules in plants, attention is being
concentrated on the exploration of plant-based drugs to treat the disease. Inhibition of pancreatic lipase by the
natural compounds in plants is one of the popular mechanisms for the management of obesity. The current
study investigates the mechanism of the anti-obesity effect of the ethanol extract of seeds of Syzygium cumini
seeds and roots of Dioscoria bulbifera in fatty diet-induced obese white albino Wister rats (age 8-9 weeks, average
weight 110+8 gm). The total phenolic substances present in the ethanol extract of S. cumini was 103.79+3.45 and
that of and D. bulbifera was 69.31 + 2.99 mg GAE/g of dry extract. Correlating the phenolic contents, we also got
the DPPH antioxidant activity of the plant extracts. The ICso value of ethanol extract of S. cumini, D. bulbifera
and standard Butyrated hydroxyl toluene (BHT) was found to be 93.03+6.23, 177.13+7.52, and 10.84+0.92
ug/mL, respectively. The body weight of fatty diet-induced rats was significantly reduced by S. cumini, D.
bulbifera ethanol extract with a dose of 500 mg/kg bw during 12 weeks of treatment. The anti-obesity effect of
the plant extracts is comparable to that of Orlistat with a dose of 10 mg/kg bw. The Orlistat at a concentration
of 0.1 mg/ml could be able to inhibit 95.71% activity of Porcine pancreatic lipase while the ethanol extract of S.
cumini, D. bulbifera with a concentration of 1.0 mg/ml showed 60.84% and 54.59% of anti-lipase activity.
Moreover, the increased TG, LDL and cholesterol in HFD induced rats were significantly reduced by the plant
extract as well as Orlistat. Molecular Docking study reveals that quercetin and isoquercetin bind with the rat
lipase enzyme at the same site as that of orlistat with high affinity. Taken together, we can conclude that the
ethanol extracts of causes anti-obesity effect by inhibiting the pancreatic lipase enzyme.

Keywords: Syzygium cumini; Dioscoria bulbifera; anti-lipase; anti-obesity; In-vivo and In-silico

1. Introduction

Obesity can be considered as an abnormal state of lipid metabolism. The number of obese people
is increasing in developed and even developing countries day-by-day. Numerous fatal illnesses,
including ischemic heart disease, hypertension, stroke, type 2 diabetes, cancer, hyperlipidaemia, and
osteoarthritis, can be brought on by obesity [1-3]. The etiology of obesity is multi-factorial. The body
mass index, estimated by measuring weight of body in kilograms and then dividing by the square
meter of height of that person, correlates highly with the amount of body fat. Persons having BMI
value between 25 and 30 kg/m? are defined as overweight and those having BMI more than 30 kg/m?
are considered obese. This condition is treated with a variety of ways, including nutritional
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counseling, lifestyle changes, medications, and, in extreme cases, stomach surgery [4]. Treatment of
the obese condition by pharmacological means or surgical interventions, though used in some cases,
is not always appropriate. Unfortunately, despite the short-term benefits, drug treatment for obesity
is frequently associated with rejuvenating weight gain after halting the medication, medication side
effects and the possibility of drug misuse. According to the World Health Organization (WHO), about
80 percent people in the world currently consume herbal medications made from plant extracts for
some aspect of routine medical care [1]. One of the cutting-edge methods for the treatment of obesity
is the exploitation of natural components from medicinal plants as plant extracts or functional foods.
For a long time, the extract of Piper longum.L, Vitis vinifera, Lagerstroemia speciosa, Citrus aurantium,
Piper nigrum, Phyllanthus emblica, Zingiber officinale, Allium cepa are used for traditional remedy
preparation for the treatment of obesity [5-11]. The anti-obesity effect by different plant extract
proceeds by an increase of energy expenditure [12-14], suppression of appetite [15-17] or interference
of digestive lipase enzyme in the gastrointestinal tract [18,19]. The mechanism of induction of obesity
is highly regulated by the adipogenic process of the fat cells. Different mechanisms are involved in
the adipogenic process of adipocytes [20—24]. The anti-obesity action of some of the plants has been
published in several articles [25,26] while the detailed mechanism of action has not been explored in
many cases.

In folk medicine, extracts of Syzygium cumini and Dioscoria bulbifera plants are used as anti-
inflammatory, anti-diabetic, anti-bacterial, antioxidant, anti-allergic, and anticancer in traditional
medicine. Traditionally, they have been used for the cure of skin diseases, itching, scabies, and
eczema [27-31]. Polyphenols are an important class of compounds that act as an antioxidant, anti-
cancer, and anti-obese agents [32-37]. Different types of phenolic compounds have been reported in
these plants [27,38-40]. Literature review indicates that Syzygium cumini but not Dioscoria bulbifera
shows the antioxidant and anti-obesity effect [41,42] though the inhibitory mechanism of the lipase
enzyme by the phytochemicals of these plants has not been explored. With a credible assessment of
their mechanism of action, we are particularly interested in evaluating the anti-obesity effect of these
plant extracts by integrating the pharmacological response with molecular docking approach.

2. Materials and Methods

2.1. Collection and Extraction of the Plants

After collection, the fruits of the Syzygium cumini and the whole plant, Dioscoria bulbifera were
identified by the Department of Botany, University of Dhaka, Dhaka 1000, Bangladesh. The seeds of
Syzygium cumini were chopped, sun-dried, crushed into powder, and steeped (600 grams) for 7 days
in 2 L of ethanol at room temperature with intermittent shaking. The roots of Dioscoria bulbifera was,
on the other hand, also chopped into small pieces, dried in the sun, ground into powder, soaked (650
gm) for 7 days in 2.5 L ethanol with infrequent shaking at RT. The extracts were filtered with cotton
filter with subsequent filtration by paper filter. The filtrates were vaporized to dryness with the help
of rotary evaporator at reduced pressure, and the dry extracts were stored at 4 °C.

2.2. Determination of Total Phenolic Content of the Extract

With a few minor adjustments, the prior approach reported by Ainsworth et al. [43] was used to
estimate the content of total phenolic compopounds of the two plant extracts. To prepare the
calibration curve, 0.2 ml aliquots of 0, 50, 100, 150, 200, 250, 300, 350, and 400 pg/ml Gallic acid
solutions was blended with one milliliter of 5-fold diluted Folin Ciocalteu reagent. A volume of 0.8
ml of 75 mg/ml sodium carbonate solution was added to each of the above reaction mixture after five
minutes. A UV-VIS spectrophotometer (Model: UV2600i) was used to measure the absorbance of the
reaction mixture at 760 nm after it was held at room temperature and occasionally stirred in the dark.
For sample analysis, 0.2 ml of the ethanolic extract of the plants (1 gm/100 ml) was admixed with the
above reagent as described early. The reaction mixture’s absorbance was measured after 30 minutes
in order to estimate the total phenolic contents of the plant extracts [43].
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2.3. Determination of the Antioxidant Activity

The in vitro free radical scavenging ability of the plant extracts was assessed using 2,2'- diphenyl-
1-picrylhydrazyl (DPPH) following the previously described method [44] with some modification. A
solution of DDPH having a concentration of 0.1 mM was prepared by dissolving sufficient amount
in methanol and was used as scavanging agent. Various concentration of plant extract (0.0078125 —
0.5 mg/ml) was prepared in methanol with serial dilution. One milliliter of DDPH solution was
blended with 1 ml of plant extract of each concentration to dilute the DPPH solution twice. The
solution was mixed vigorously and kept in a dark place at RT for 20 min. Then the absorbance of all
the above solution was estimated at 517 nm using a UV-VIS spectrophotometer (Model: UV2600i).
Without any sample, the control (butylated hydroxytoluene, or BHT) was made as described above.
Based on the proportion of DPPH radical scavenged activity (%DRSA), the free radical scavenging
activity was computed using the equation described earlier [44]. The ICso value was estimated from
the graph from percentage inhibition versus concentration.

2.4. Composition of Foods Used in This Study

For the evaluation of plant extract on high fat diet induced obese rats we used normal laboratory
chow food and high fat diet (HFD). The experimental HFD was formulated according to the method
described earlier [45].

2.5. Effect of the Ethanolic Extracts of the Plants on Body Weight of Rat

To check the anti-obese effect of the plant extracts, we collected 30 white albino Wister rats (age
8-9 weeks, average weight 110+8 gm) from the Department of Pharmacy, Jahangirnagar University,
Savar, Dhaka. The rats were allocated into five groups (each group contained 6 rats) and maintained
in a normal environment for 7 days to adapt to the environment with a normal diet. The first group
represented the control group fed only normal diet, the second group represented high fat diet (HFD)
group fed with HFD. The third, fourth and fifth group were fed with HFD along with S. cumini extract
(500 mg/kg bw), D. bulbifera extract (500 mg/kg bw) and orlistat (10 mg/kg), respectively for 12 weeks.
The weight of each rat of each group was measured at the starting time of the experiment and every
week. All of the rats were sacrificed after 12 weeks, and blood was drawn to analyze various blood
parameters. The experimental methods used here were approved by the Institutional Animals Ethics
Committee (IEAC) of the State University of Bangladesh.

2.6. Anti-Lipase Activity of the Extract

The in vitro anti-lipase activity of the plant extract was performed following the published
method with some modifications [46,47]. For bioassays, 0.1 gm of ethanolic extract of each plant was
taken and dissolved in a sufficient volume of phosphate buffer having pH 7.2 and diluted to 100 ml
to make the concentration at 1 mg/ml. 0.05gm of PPL was dissolved in potassium phosphate buffer
(10 mL) having pH 6.0 and diluted to 50 ml to make the final concentration at Img/ml. 495 microliter
of potassium phosphate buffer (50 mM) having pH 7.2 is taken in a clean vial and 5 microliters of
PNPB (density 1.19 gm/mL) solution is added to it to make the substrate concentration at 56.9 mM.
One milliliter of PPL solution was then blended with one milliliter of plant extract or standard orlistat
(1 mg/ml). The reaction mixer was then incubated for 30 min at 37 °C. After 30 min incubation at 37
°C, 20 ul of the substrate (PNPB) solution was mixed to each of the test tube followed by further 10
min incubation. The absorbance of each the solution was taken at 405 nm using a spectrophotometer
(UV-1800, Shimadzu, Japan). The process was performed in triplicates and the values were used to
calculate the antilipase activity using equation described earlier [47].

2.7. Measurement of Serum Total Cholesterol, Triacylglycerol, LDL and HDL

The rats were sacrificed and their blood was obtained after 12 weeks. The serum was recovered
from the blood sample by centrifuging it at 10,000 rpm. Then different lipid parameters such as
Triglycerides, Cholesterol, HDL, and LDL level were determined by using different reagents
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(PLASMA TEC, UK) in Humalyzer 3000. For determination of total cholesterol and TG, 10 pl of serum
and 10 ul of standard (cholesterol/TG) were taken in separate test tubes. One milliliter of the
cholesterol/TG reagent (R) was taken in each of the above test tube. The reaction mixer was incubated
for 5 min at 37 °C. In a separate tube, only one milliliter of Cholesterol/TG working reagent was taken
as blank. All the samples, standard and blank were shaken well before taking data using a blood
analyzer machine, Humalyzer 3000.

In contrast, for the determination of LDL and HDL, 100 pl of serum and 100 ul of standard
(LDL/HDL) were taken in separate test tubes. One milliliter of the LDL/HDL reagent (R) was taken
in each of the above test tube. The reaction mixer was incubated for 5 min at 37 °C. In a separate tube,
only one milliliter of LDL/HDL working reagent was taken as blank. All the samples, standard and
blank were shaken well before taking data using Humalyzer 3000, a blood analyzer machine.

2.8. Molecular Docking Study of Polyphenols and Rat Lipase

The crystal structure of the rat pancreatic lipase was obtained from the protein database (PDB
ID: 1BUS). It was cleaned and optimized using PyMol & SWISS Pdb Viewer software respectively.
The structures of different reported phenolic compounds reported in the plants extracts were
recovered from the PubChem database followed by Geometrical Optimization of polyphenol
structures using PM6 method with the help of Gaussian 09 software. Finally AutoDock Vina v1.1.2
software was used to study the molecular docking between the polyphenols and rat lipase [48]. The
active site of the rat pancreatic lipase was designated as the center grid and acquired by eliminating
the ligand. The dimensions of the center of grid box was chosen to comprise all the atoms present in
the ligand. The grid box in pancreatic lipase was customized at 8.5479, 5.2696, and 33.81A ° (for x, y
and z) through a grid line of 68.872911911, 67.1358690262, and 69.8130127585 points (for X, y and z).
The interactions between the polyphenols and the amino acids of the lipase enzyme defined as
binding affinity (Kcal/- mol) was studied.

3. Result and Discussions

The yield of the dry extracts of Syzygium cumini and Dioscoria bulbifera were 13.5% (w/w) and
10.82% (w/w) respectively. The color of the dry extract of Syzygium cumini was greenish black while
that of Dioscoria bulbifera was greenish brown.

3.1. Total Phenolic Content of the Plant Extracts

Naturally approximately 8,000 phenolic compounds have been reported [49]. Among them,
many phenolic compounds show antioxidants or free radical scavengers activity [27-29,31,32].
Consequently, it is logical to estimate the total phenolic compounds available in the ethanol extracts
of Syzygium cumini and Dioscoria bulbifera. Despite the availability of different techniques, Folin-
Ciocalteu method has been considered more acceptable method for the determination of phenolic
compounds in plant extracts compared to other methods. In the present experiment, due to the
reaction between polyphenolics available in the extracts and Folin-Ciocalteau reagent, a blue-colored
solution of complex phospho-molybdic-phosphotungstic-phenol is formed that absorbance is
measured at 760 nm. Ethanolic extracts of Syzygium cumini and Dioscoria bulbifera were examined at
a concentration of 0.1 mg/mL each. The phenolic contents of the plant extract were computed usng
the regression equation obtained from the calibration line (R?=0.9932, y = 0.0057x + 0.0428) in GAE as
mg/g of the extrac). The total phenolic compounds available in the ethanolic extracts of Syzygium
cumini and Dioscoria bulbifera are 103.79+3.45 and 69.31 + 2.99 mg GAE/g dry fraction, respectively.
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Figure 1. Calibration curve of gallic acid.

3.2. Antioxidant Activity of the Plant Extracts

For the measurement of antioxidant effect of different plant extracts and purified substances,
organic radical DPPH has been extensively used [28,29,31,32,44]. The antioxidant capacity to
scavenge DPPH radicals is considered to be related to their ability to donate hydrogen [50]. Following
the receiving of a hydrogen atom or an electron, a more stable diamagnetic molecule produced that
shows absorption at at 517 nm. The radical scavenging capacity of sample is inversely proportional
to the residual DPPH [44]. In the present study, both the extracts exhibited moderate to good
antioxidant activity while comparing the activity with that of DPPH radical. The ICso value of ethanol
extract of S. cumini, D. bulbifera and BHT was 93.03+6.23, 177.13+7.52, and 10.84+0.92 ug/mL,

respectively.
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Figure 2. Anti-oxidant activity (A) and ICsovalue (B) of S. cumini, D. bulbifera extract and BHT.

3.3. Effect of the Ethanolic Extracts of the Plants on Body Weight on High Fat Diet Induced Rat

To evaluate the anti-obesity effect of ethanolic extracts of S. cumini, D. bulbifera, rats were fed
with diet containing high amount of fat in the presence or absence of the plant extract with a dose of
500 mg per kg body weight. The body weight of individual rat in each group was measured every
week for a total period of 12 weeks. As shown in Figure 4, the body weight gained by the HFD fed
group was substantially higher after 5 weeks compared to the control group. However, the body
weight gained was markedly decreased by S. cumini ethanolic extract fed rats from 6 weeks while D.
bulbifera ethanolic extract was also able to decrease the body weight significantly from 8 weeks. On
the other hand, Orlistat at a dose of 10 mg per kg body weight was highly efficient to reduce the total
body weight of the rats from 6 weeks.
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Figure 3. Effect of the ethanolic extracts of S. cumini, D. bulbifera and Orlistat on body weight on high
fat diet induced rat.
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Figure 4. Effect of the ethanolic extracts of S. cumini, D. bulbifera, and Orlistat on body weight on high
fat diet induced rat.

3.4. Anti-Lipase Activity of the Extract

The pancreatic lipase enzyme, efficient in the digestion of lipids, is produced and secreted as
digestive juice from the pancreas. It is known to hydrolyze 50 to 70 percent of the total ingested
nutritional lipids. As a result, anti-lipase induced anti-obesity effect is a widely used tool for the
evaluation of natural products as anti-obesity agents [51,52]. Orlistat, a potent pancreatic lipase
enzyme inhibitor, is extensively used for the treatment of obesity by interfering the lipid digestion in
gastrointestinal tract [53]. Our experimental study showed that Orlistat could be able to inhibit
95.71% activity of the Porcine pancreatic lipase when the concentration of the drug was 0.1 mg/ml.
On the other hand, the ethanolic extract of S. cumini, D. bulbifera showed 60.84% and 54.59% of anti-
lipase activity against Porcine pancreatic lipase.

3.5. Lipid Profiling of the Extract Treated Rats

Figure 6 illustrates the plasma cholesterol, triglyceride (TG), high-density lipoprotein (HDL),
and low-density lipoprotein (LDL) levels in various groups of rats: control, high-fat diet (HFD)-
induced, S. cumini-treated, D. bulbifera-treated, and Orlistat-treated rats following 12 weeks of
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treatment. Rats in the HFD-induced group exhibited significant increases in plasma cholesterol, TG,
and LDL levels, while HDL levels remained unchanged. Specifically, after 12 weeks, HFD-fed rats
showed a notable 51.03% increase in cholesterol, a 28.34% increase in TG, and a 28.69% increase in
LDL compared to the control group. In contrast, treatment with extracts from S. cumini and D.
bulbifera at a dose of 500 mg/kg body weight, as well as Orlistat at 10 mg/kg body weight,
significantly reduced plasma cholesterol, TG, and LDL levels in HFD-induced rats, effectively
bringing these levels back to those of the control rats. This outcome strongly suggests that the plant
extracts and Orlistat exerted lipid-lowering effects comparable to standard treatment, possibly
through the inhibition of lipase activity responsible for fat digestion in the gastrointestinal tract (GIT).
These results underscore the potential therapeutic efficacy of S. cumini and D. bulbifera extracts
in mitigating lipid abnormalities associated with HFD-induced obesity. By restoring lipid profiles to
normal levels akin to those seen in non-obese rats, these plant extracts demonstrate promise as
natural alternatives for managing dyslipidemia and related cardiovascular risks. Further
investigation into the underlying mechanisms and long-term effects of these extracts could pave the
way for their development into clinically validated treatments for obesity-related disorders, offering
a holistic approach to combating metabolic disturbances and promoting cardiovascular health.
150

* BTG B Cholesterol mHDL ®mLDL
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Figure 5. Effect of ethanolic extract of Syzygium cumini and Dioscoria bulbifera extract on high fat diet
induced obese rat.

3.6. In-Silico Study of Ligand Effect of Polyphenols on Rat Lipase

Molecular docking is a sophisticated computational technique widely employed to unravel the
intricate mechanisms through which phytochemicals from plant extracts interact with specific target
proteins [48,54-56]. In the context of this study, the focus was on exploring how polyphenolic
compounds found in plants could potentially inhibit pancreatic lipase, a key enzyme involved in
lipid digestion. The compounds under investigation—quercetin, kaempferol, isoquercetin, and
orlistat—were subjected to molecular docking studies alongside each other to discern their binding
affinities and modes of interaction with pancreatic lipase.

Orlistat served as the benchmark in this analysis due to its established role as a pancreatic lipase
inhibitor. The docking results revealed that orlistat binds to several critical residues of the rat lipase
enzyme, including Pro235, GIn292, Asn328, Arg339, Arg384, 11e386, and Asp387. These interactions
were primarily characterized by hydrogen bonds, with a calculated binding affinity of -5.1 kcal/mol.
The bond distances observed ranged from 1.84697 to 2.71731 angstroms, indicating stable and specific
binding between orlistat and the lipase enzyme. Moving to the polyphenolic compounds, quercetin
exhibited a binding affinity of -7.4 kcal/mol with the lipase enzyme, forming hydrogen bonds and Pi-
cation interactions with Tyr288, GIn292, Thr329, Arg337, Arg339, Arg384, Asp385, and Asp387. The
distances between quercetin and these amino acid residues ranged from 1.03717 to 2.717 angstroms,
suggesting strong and specific interactions. This pattern of binding indicates that quercetin, like
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orlistat, has the potential to inhibit pancreatic lipase through direct interactions at crucial binding
sites on the enzyme. Similarly, isoquercetin demonstrated a high binding affinity of -7.8 kcal/mol,
engaging in hydrogen bonds, Pi-sigma bonds, and Pi-alkyl interactions with Pro235, Tyr288, GIn292,
Asp328, Arg337, Arg339, Asp385, 11e386, and Asp387. The bond distances observed ranged from
1.95931 to 3.09944 angstroms, indicating robust binding between isoquercetin and the lipase enzyme.
This molecular interaction profile suggests that isoquercetin could also effectively inhibit pancreatic
lipase activity by occupying and obstructing critical functional sites on the enzyme. Kaempferol, with
a binding affinity of -7.6 kcal/mol, showed interactions with Phe77, Ile78, Lys80, Trp252, and Argl11
of the lipase enzyme. These interactions involved hydrogen bonds, hydrophobic Pi-Pi bonds, and
electrostatic Pi-cation interactions. Despite its high binding affinity comparable to quercetin and
isoquercetin, kaempferol exhibited a distinct binding site on the lipase enzyme, indicating potential
differences in its inhibitory mechanism compared to the other polyphenolic compounds studied.

The findings from these molecular docking studies provide valuable insights into how
polyphenolic compounds from plant extracts can potentially modulate pancreatic lipase activity. By
understanding their specific binding modes and affinities, researchers can further explore the
therapeutic implications of these natural compounds in managing lipid metabolism and related
disorders. The ability of these compounds to inhibit pancreatic lipase activity underscores their
potential as functional ingredients in dietary supplements or pharmaceutical formulations aimed at
controlling lipid absorption and improving metabolic health. Future research could build upon these
findings by conducting in vitro and in vivo studies to validate the inhibitory effects of these
polyphenolic compounds on pancreatic lipase and explore their broader implications in clinical
settings.

$r
W ‘w;E{:} tﬁ‘
| ‘ﬁ’é{_”
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Figure 6. In silico ligand effect of polyphenols on rat lipase.

Table 1. Binding site, bonds distance and binding affinity of the polyphenols and orlistat with rat

lipase.
Orlistat Quercetin Isoquercetin Kempferol
Hydrogen bonding Electrostatic bonding Hydrogen bonding
ASP387 (Bond (Bond (Bond NA
distance=1.84697) distance=2.92715) distance=1.95931)
Hydrogen bonding  Electrostatic bonding
ARG384 (Bond (Bond NA NA
distance=2.10484) distance=3.92217)
Hydrogen bonding Hydrogen bonding Hydrogen bonding
ASN328 (Bond distance=2.71731 (Bond (Bond NA
) distance=2.71731) distance=2.47433)
Hydrogen bonding Hydrogen bonding Hydrogen bonding
GLN292 (Bond distance=2.63724 (Bond (Bond NA

)

distance=1.87559)

distance=2.31568)
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Hydrogen bonding Hydrogen bonding Hydrogen bonding
ARG339 " Bond distance=2.3489) (Bond (Bond distance=2.254) NA
distance=1.03717)
Hydrogen bonding Hydrogen bonding
ILE386 (Bond NA (Bond NA
distance=2.50999) distance=2.32557)
Binding
Affinity -5.1 -7.4 -7.8 -7.6
(Kcal/mol)
Conclusion

The current study investigated the ethanol extracts from seeds of S. cumini and roots of D.
bulbifera, revealing high total phenolic content alongside potent free radical scavenging and
pancreatic lipase inhibitory activities. Previous research has highlighted these extracts as rich sources
of a complex array of phenolic and flavonoid compounds. Our findings establish a robust positive
correlation between the presence of phenolic compounds and the observed antioxidant and anti-
lipase activities. Specific bioactive polyphenols identified in these extracts include kaempferol,
quercetin, myricetin, isoquercetin (quercetin-3-glucoside), myricetin-3-L-arabinoside, quercetin-3-D-
galactoside, dihydromyricetin, and eugenol-triterpenoid. These compounds are likely responsible for
the potent antioxidant and anti-obesity properties demonstrated by S. cumini and D. bulbifera
extracts. The results suggest that both S. cumini and D. bulbifera extracts hold promise in combating
obesity through their inhibition of pancreatic lipase activity. This study lays a foundation for future
clinical trials aimed at validating these effects and for developing standardized herbal medications.
Such advancements could have significant implications in both the prevention and treatment of
obesity-related disorders, leveraging natural compounds to tackle metabolic challenges effectively.
Thus, these findings underscore the potential of S. cumini and D. bulbifera as therapeutic agents in the
fight against obesity, offering a pathway towards the development of novel herbal treatments with
clinical relevance.
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