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Summary

A study on the pancreatic lipase inhibitory activity of protein from the seed of Litchi chinensis was
carried out. Protein was isolated by 70 % ammonium sulphate precipitation followed by dialysis.

Lipase inhibitory activity of the protein was evaluated using both synthatic (p-nitrophenyl

with loss of 61.9 % activity. 1Cso of this proteinaceo i i or was 73.099

Lg/mL using synthetic substrate. This inhibitory pr

DS-PAGE) and interestingly it

ommassie brilliant blue. Protein

Obesity is a @lgbal health concern, widely recognised as the largest and fastest growing public
health problem in the developed and developing world associated with high morbidity and
mortality (1). Numerous drugs have been accepted for the treatment of obesity but most of them
have been discontinued as they exhibit a lot of adverse effects (2).Various basic mechanisms have

been considered for anti-obesity strategy but these entail high costs and serious complexities (3).
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Pancreatic lipase is a prime lipid digesting enzyme that removes fatty acids from the o and o’

positions of dietary triacylglycerols, yielding lipolytic product f-monoglyceride and long chain
saturated and polyunsaturated fatty acids. Therefore inhibition of pancreatic lipase is an interesting
advancement towards the discovery of potent anti-obesity agents for the management of obesity

(4,5). Orlistat is well known to inhibit pancreatic and gastrointestinal lipasesaad it is capable of

pancreatic lipase inhibitors that can perhaps be develope
the potential of developing successful and targete afe management of
obesity is still largely unexplored (12). The exis hich inhibits the activity

of mammalian enzymes has long been known.

as potential anti-obesity agent in view of the effect of pH and trypsin on the performance of

pancreatic lipase inhibitor. Present study focuses on the new proteinaceous pancreatic lipase
inhibitor isolated from the seeds of Litchi chinensis fruit and its potential in development of anti-

obesity agent. In this study we have reported novel proteinaceous pancreatic lipase inhibitor from
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the seeds of Litchi chinensis. Protein at the concentration of 100 pug/mL was able to inhibit porcine

pancreatic lipase in vitro both in synthetic and natural substrate.

Materials and Methods

Isolation of protein from seed of Litchi chinensis

The fruits of Litchi chinensis were purchased from Agricultural

1 week to completely remove the moisture. The air drie
and pestle to obtain a coarsely crushed powder. S y measuring 5 g of
sieve and centrifuged (Remi Lab

ered using Whatman filter paper

in autoclaved di ' dialyzed in autoclaved distilled water using a cellulose

ai, India) with molecular mass cut off of 12 kDa for72 h with

stored at 2-8 "@until further use.

Determination of protein concentration


http://www.ftb.com.hr/

Food Technology and Biotechnology 56 (2) 2018 www.ftb.com.hr

Please note that this is an unedited version of the manuscript that has been accepted for publication. This
version will undergo copyediting and typesetting before its final form for publication. We are providing
this version as a service to our readers. The published version will differ from this one as a result of
linguistic and technical corrections and layout editing.

Modified protocol for Bradford’s microassay (21) was performed to estimate the concentration of

protein isolated from seeds of Litchi chinensis. In the assay 10 pL of protein were added to the 96-
well microtitre plate and 200 pL of 1x Bradford reagent (SERVA, Heidelberg, Germany) were
added. The plate was incubated at room temperature (25 °C) for 5 min and absorbance (A) was

measured at 630 nm using an ELISA plate reader (Robonik, model Readwel h, Ambernath,

0 — 0.35 mg/mL. The total concentration of the protein isolate

calculated using the BSA standard curve’s equation y = 0.6

Lipase activity assay using synthetic substrate

Lipase assay was performed by method describé@by Winkl
modification. Assay was carried out Wlicate a ing a 96-well microtiter plate

(TARSONS Product (P) Ltd, Kolkata

and Stuckmann (22) with slight

eatic lipase enzyme solution (5 mg/mL)

measured at 2Q6 nm at O and 30 min. One unit of lipase is defined as that quantity releasing 1 nm
of free phenol from the substrate (p-nitrophenyl palmitate) per mL per min in 0.1 M sodium

phosphate buffer pH 8.0 at 37 °C for 30 min.

Lipase activity assay using natural substrate
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Lipase assay was performed using slightly modified titrimetric method (23) with olive oil
(Research-Lab Fine Chem Industries, Mumbai, India). Porcine pancreatic lipase (type II)
inhibitory activity was measured by titrimetric method using olive oil (Research-Lab Fine Chem

Industries, Mumbai, India) as a substrate. Porcine pancreatic lipase solutiga mg/mL) was

by adding 3 mL of 95 % ethanol (Lab India, Navi-Mu
drops of 0.9 % thymolphthalein indicator (S D Fi , India) prepared in
95 % ethanol and then the pancreatic lipase activi hon was carried out with 50
mM sodium hydroxide solution (MERCK EMPA
color. One unit of enzyme hydrolyzed 1

at 37 °C.

percentag@inhibition” (%) = Activity of enzyme without inhibitor — Activity of enzyme with
inhibitor / AS

inhibitor was 1 and 50 U/mL on synthetic and natural substrate, respectively.

ity of enzyme without inhibitor x 100. Enzyme activity without the presence of

Effect of trypsinization on pancreatic lipase inhibitory activity
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The seed protein of Litchi chinensis was treated with 0.05% trypsin (Genetix Biotech Pvt Ltd,

Delhi, India) to study the effect of trypsin on the activity of pancreatic lipase inhibitor. The solution
of protein (500 pg/mL) and trypsin in the ratio of 1:1 was incubated at 37 °C for 2 h, followed by
estimation of pancreatic lipase inhibitory activity of Litchi chinensis protein expressed in terms of

percentage inhibition).

Determination of ICsg value

ICso value of the Litchi chinensis seed protein was linear ression at
concentrations of 25, 50, 75 and 100 pg/mL. Pancreajg

above stated protocol and inhibition percenta

in percentage@ping formula, percentage inhibition (%) = Activity of enzyme without inhibitor —

Activity of enzyme with inhibitor / Activity of enzyme without inhibitor x 100.

Sodium dodecyl sulphate polyacrylamide gel electrophoresis of isolated Litchi chinensis seed

protein
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Non reducing SDS-PAGE was performed using Bio-Rad standard protocol for mini protean tetra
cell electrophoresis (24). Standard discontinuous non reducing gel with 10 % resolving gel and 4
% stacking gel was used. Sample loading volume was standardized to 25 pL and the voltage was
maintained at 120 V. The gel was stained by modified method of Commassie hgiliant blue staining

was then stopped and the gel was stored in 5 % acetic aci IS, ein band of (61
+ 2) kDa was isolated from gel by cutting the defi
806xg (Remi Lab World, model R-8C, Navi- I ia). creatic lipase inhibitory
activity (using synthetic substrate)of protein is

described method .

High-performance liquid ch ysis of the protein band isolated from Litchi

chinensis

DarmstaSg@Germany) at the volume ratio of 60:40 with 0.1 % freshly prepared formaldehyde
(Thomas Bakt

Massachusetts, United States) and sonicated for 15 min using a Soltec sonicator (model SONICA

Mumbai, India), filtered using a 0.45 pm filter (Merck Millipore, Billerica,

2200MH S3, Milano, Italy) The injection volume was 20 L and the wavelength for UV detection

was 280 nm. The chromatogram of protein band isolated from the gel was compared to the
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chromatogram of seed extract obtained post dialysis to determine the protein purity in percentage.

Protein purity was determined using the formula, Area of specific peak /Total area of peaks x 100.

Crystallization of the pure Litchi chinensis seed protein

NaCl and 50 mM sodium acetate; pH = 4.4) was pipette
Magnus, New Delhi, India) slide. Then 2 uL (1.2 1
added onto the precipitant solution drop and th

microscope.

Results and Discussion

Lipase inhibitory activity is.seel@protein

activity of etN@pol seed extract of Litchi chinensis only. In the present study we have established

the proteinaceous nature of pancreatic lipase inhibitor present in seed of Litchi chinensis by
treating precipitated protein with trypsin. The results in Fig. 1 showed that trypsin significantly
affected the lipase inhibitory activity of Litchi chinensis seed protein with residual activity of only

6.97 % in comparison with the untreated seed protein which displayed 68.87 % pancreatic lipase


http://www.ftb.com.hr/

Food Technology and Biotechnology 56 (2) 2018 www.ftb.com.hr

Please note that this is an unedited version of the manuscript that has been accepted for publication. This
version will undergo copyediting and typesetting before its final form for publication. We are providing
this version as a service to our readers. The published version will differ from this one as a result of
linguistic and technical corrections and layout editing.

inhibition, indicating that it was responsible for the lipase inhibitory activity. Upadhyay et al. have

also demonstrated the presence of trypsin sensitive proteinaceous pancreatic lipase inhibitor in
Moringa seed (27). It was found that moringa seed protein lost the lipase inhibitory activity in the
presence of trypsin. Hence the study on protection of the protein against trypsin inactivation was
carried out and it was found that the protein was effective as a lipase inhibitor iggtesence of trypsin

inhibitors.

of lipase-inhibiting protein from lipoxygenase deficient

the inhibition of pancreatic lipase was caused no

8). As the concentration of the

It was observed that the presence

wheat Tlour (29). Porcine pancreatic lipase was inhibited through direct interaction
with proteina@@pus lipase inhibitor. A kinetic study of lipases inhibition by proteins with dicaprin
monolayers was carried out by Gargouri et al. (30). It was observed that pancreatic lipase inhibition
was due to the protein associated with lipid, and not because of direct protein-enzyme interaction

in the aqueous phase, when experiments were performed using lipid-protein film transfer.

10


http://www.ftb.com.hr/

Food Technology and Biotechnology 56 (2) 2018 www.ftb.com.hr

Please note that this is an unedited version of the manuscript that has been accepted for publication. This
version will undergo copyediting and typesetting before its final form for publication. We are providing
this version as a service to our readers. The published version will differ from this one as a result of
linguistic and technical corrections and layout editing.

Chapman isolated and partially purified proteinaceous competitive inhibitor from confectionary

and high oil type sunflower (Helianthus annuus) seeds (31).

ICso value, 73.099 pg/mL of seed protein isolated from Litchi chinensis was determined by linear

regression method using p-nitrophenyl palmitate (Fig. 2). This protein sho ood inhibitory

activity.

3 clearly indicate the pH sensitive nature of the pr se inhibitor, particularly towards
bition at pH =5, 61 % inhibition

Molecular M3 determination of pancreatic lipase inhibitory protein

In order to see the profile of precipitated protein fraction of Litchi chinensis, non-reducing SDS-
PAGE was performed. Interestingly, ammonium sulphate precipitated fraction showed single band

of (61 = 2) kDa protein stained by Commassie brilliant blue staining solution (Fig. 4). It was

11
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surprising that a single major protein band appeared on SDS-PAGE, possibly due to the extraction

of protein at room temperature. This indicatedthe homogeneous nature of the pancreatic lipase
inhibitory protein extracted from the seeds of Litchi chinensis.

The (61 + 2) kDa protein band was finally isolated from Litchi chinensis. Isglated band showed

min. This was confirmed by the HPLC chromatogram
gel (Fig. 6), which showed the presence of one maj
peak area of 1109957 mAU. The purity of the pr
was 76.02 %, whereas the purity of the protein (i

identified as'@ncreatic lipase inhibitor (27). Present study demonstrates the wide range pH

inhibitory activity of a novel and efficient (61+2) kDa proteinaceous pancreatic lipase inhibitor.

Conclusion

12
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Pancreatic lipase inhibitors are interesting and relatively safer drug target for the management of

obesity. Biomolecules from natural origin can be exploited as a new source for the discovery of
good candidates for designing safer anti-obesity drugs for long-term use. In this study we have
investigated the pancreatic lipase inhibitory activity of the protein isolated from the seeds of Litchi

chinensis fruit by evaluating its potential, efficacy (ICso), homogeneity, p crystallization

chinensis seed protein is confirmed as pancreatic lipase 4
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