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ABSTRACT
This work describes a green and novel approach to synthesize a lipophilic EGCG palmitate by

chemical acylation of EGCG with palmitoyl chloride, and thus the significant elevated stability
and bioavailability of EGCG are achieved. Various parameters affecting the acylation reaction pro-
cess, such as the base, solvent, as well as the mole ratio of palmitoyl chloride have been studied, in

order to optimize the acylation procedure. The compound 1 in the reaction mixture was separated
by silica column chromatography. The compound 1 was confirmed by HPLC-MS and NMR and
was identified as the EGCG palmitate (PEGCG). The stability of the EGCG palmitates and EGCG
in different conditions were studies. Compared with EGCG, PEGCG showed better inhibition on
the activities of a-amylase and a-glucosidase, with 1Cs, values of 1.64 and 0.22 puM, respectively.
These observations open a novel and effective synthetic pathway for derivation of EGCG and sug-
gest that the lipophilic PEGCG may act as an antidiabetic agent.

Keywords: EGCG; Acylation; a-Glucosidase inhibition; a-Amylase inhibition; Antidiabetic activi-
ties
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1. INTRODUCTION

(-)-Epigallocatechin gallate (EGCG), a compound
with versatile bioactivities, is the most abundant tea
polyphenol in green tea leaves. EGCG is reported to
have specific health-promoting activities, including
antioxidative, antibacterial, anticancer, cardioprotec-
tive and cholesterol-lowering effects (Amarowicz,
Pegg, Dykes, Troszynska & Shahidi, 2005; Ku-
rahashi, Sasazuki, Iwasaki, Inoue & Shoichiro, 2008;
Kuriyama, Shimazu, Ohmori & Et, 2006; Raeder-
storff, Schlachter, Elste & Weber, 2003; Takechi et
al., 2016). In addition, EGCG is found to possess an-
tidiabetic activity. Wolfram et al. (2006) found that
EGCG beneficially modified glucose and lipid metab-
olism in H4IIE cells and markedly enhanced glucose
tolerance in diabetic rodents. Hepatic glucose produc-
tion was represssd by EGCG through PI3K-
dependent manner (Waltner-Law et al., 2002). Ka-
miyama et al. (2010) found that green tea supplemen-
tation increased insulin sensitivity and had anti-
diabetic effects in animal models of insulin re-
sistance.

Oral administration of EGCG has been reported to be
first absorbed in the intestine (Kale et al., 2010).
However, EGCG is unsuitable as an oral agent, since
it is unstable in the alkaline intestine system. For ex-
ample, studies have shown that EGCG is unstable in
sodium phosphate buffer (pH 7.4), where 90% of it is
lost in only 3 h (Sang, Lee, Hou, Ho & Yang, 2005).
Moreover, EGCG is hydrophilic, which means it can-
not easily pass through the lipid bi-layer cell mem-
branes by passive diffusion, and will be easily inacti-
vated or irreversibly oxidized to diverse reductions,
thus leading to low availability by human body
(Chow et al., 2005; Hong et al., 2002). Previous stud-
ies showed that only 0.01% of EGCG could be ab-
sorbed in rats given 56 mg of EGCG orally, and
0.32% of EGCG absorbed in human after a single
oral intake of 97 mg (Nakagawa & Miyazawa, 1997).
In order to increase the metabolic stability and bioa-
vailability of EGCG, various efforts have been made
on the structural modification of EGCG, especially
acylation of EGCG with fatty acyl chloride or fatty
acid anhydride. Previous reports have shown the ex-
cellent bioactivities of EGCG fatty acyl esters, such
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as antioxidant (Matsumura et al., 2008), antitumor,
and antiviral properties. Matsumura et al. (2008) re-
ported EGCG-C16 suppressed tumor growth in vivo
in colorectal tumor bearing mice compared to control,
vector control (DMSQO) and EGCG. EGCG palmitate
was found to act as a topical antiviral agent for herpes
simplex virus (HSV-1) (Oliveira et al., 2013). EGCG-
PUFA esters showed good inhibitory effect against
hepatitis C virus (HCV) (Zhong, Ma & Shahidi,
2012).

Acylation of EGCG can be attained by chemical syn-
thesis (Mori et al., 2008; Zhong & Shahidi, 2011). or
lipase catalysis (Zhu et al., 2013). Although lipase
catalysis is regioselective, it has the disadvantage of
being expensive, time-consuming and limited to mild
conditions. Contrarily, chemical synthesis is fast and
cheap, and with higher yields. However, it often uses
toxic reagents such as pyridine (Zhong & Shahidi,
2011). Since Mori et al. (2008) indicated that the po-
sitions of the acyl groups of EGCG derivatives do not
affect their antiviral activities, we determined to find
a chemical synthesis method to obtain EGCG fatty
acid esters by chemical synthesis.

In this work, the objectives were to better understand
the relationships between various reaction variables
(i.e. base (act as acid-binding agent to react with the
hydrogen chloride released in the reaction), solvent,
and mole ratio of the reagent) and the responses
(conversion, product yield and composition) and to
obtain the optimum condition for lipophilic EGCG
derivatives. In addition, the pH, long term and ther-
mal stability of the EGCG palmitates mixture were
studied. Finally, the antidiabetic activity of the EGCG
palmitate (PEGCG) was evaluated and compared
with standard drug acarbose.

2. MATERIALS AND METHODS

2.1. Materials

EGCG (purity 92%) was supplied by Pulimeidi Inc.
(Hangzhou, China). Palmitoyl chloride, a-amylase
and acetonitrile of HPLC grade were purchased from
Sigma-Aldrich Co. (St. Louis, USA). a-Glucosidase
was purchased from Sinopharm Group Chemical Re-
agent Co. (Shanghai, China). All of the other solvents
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and chemicals used were obtained from Sinopharm
Group Chemical Reagent Co., Ltd. (Shanghai, China)
and were of analytical grade.

2.2. Chemical acylation procedure

The method of acylation of EGCG was nearly the
same as the litterateur (Zhong & Shahidi, 2011). But
it is important modification that toxic pyridine was
replaced by environment friendly bases, sodium ace-
tate, sodium carbonate, and sodium bicarbonate. For
an example, in a typical one-step synthesis protocol,
10 mmol EGCG (4.98 g) was added to 100 ml of sol-

vents and heated in a water bath at 40 ° C. After com-

plete dissolution, different bases were added to the
solution. Subsequently, different mole ratios of pal-
mitoyl chloride (1, 2, 3, and 4 mole ratio) were drop-
wise added to the solution, respectively, with stirring.
The reaction was carried out in a stoppered flask in a
water bath at 313 K . After 6 h, the reaction mixture
was filtered and washed with 100 ml deionized water.
Then 100 ml ethyl acetate was added to extract the
mixtureand the organic phase was washed 2 times
with deionized water thereafter. After that, the upper
organic phase was dried with anhydrous sodium sul-
fate, concentrated under reduced pressure, and then
lyophilized to give yellow powdery products.

2.3. HPLC-MS analytical procedure

The composition of the acylated EGCG derivatives
was determined by reversed phase HPLC-MS, which
used an Agilent 1290 HPLC unit (Agilent Technolo-
gies, Palo Alto, USA) with a UV detector and a Cos-
mosil ODS C18 column (4.6 mmx250 mm, 5 um;
Nacilai Tesque Inc., Japan). Eluent A and eluent B
were acetonitrile/water=10:90 (v/v), and acetonitrile/
water=80:20 (v/v), each contained 0.2% formic acid
(v/v). A gradient elution program was as follows: 0-
20 min, linear gradient 0-10% B; 21-60 min, 88% B
isocratic. The flow rate was 1.0 mL/min and fractions
were detected at 275 nm. Mass spectroscopic (MS)
analysis was performed using a 6460 Triple Quad MS
detector system (Agilent Technologies, Palo Alto,
USA). The eluent was introduced into an electrospray
source at negative mode (desolvation temperature 325

°C, capillary voltage 3.5 kV, nebulizer 45 psi). Argon

was used as collision gas (collision energy 16 eV),
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and nitrogen was the desolvation gas (dry gas flow, 5
L/min).

The conversion of EGCG was calculated using the
following equation:

Conversion (%) = (1 — contentgggg) X 100

(1)

Where contentggegis the content of EGCG, deter-
mined using the normalization of peak area of EGCG.

2.4. Purification and identification of EGCG pal-
mitates

Flash column chromatography was used to separate
individual EGCG palmitates. 10 g of EGCG deriva-
tives were eluted on a silica column with a mixture of
petroleum ether/ethyl acetate/acetic acid (3:1:0.05 v/
v/v). The fractions were monitored by TLC
(petroleum ether /ethyl acetate/acetic acid =1:1:0.05,
v/v/v), and the predominant fraction was collected,
washed three times with deionized water. Solvents
were removed using a rotary evaporator. The struc-
ture of EGCG palmitates (referred to as compound 1,
PEGCG) was identified by NMR analyses. The 'H
and *C spectra were recorded on a Bruker Avance III
400 MHz NMR spectrometer.

2.5. Stability of EGCG and EGCG palmitates in
alkaline media

The stabilities of EGCG and EGCG palmitates in al-
kali condition were assessed since the intestine sys-
tem is alkali (pH~7.2). Equivalent mole concentra-
tions (1.3mM) of EGCG in ethanol/sodium phosphate
buffer (PBS, 10 mM ) =80:20, and EGCG palmitates
in ethanol/ sodium phosphate buffer (PBS, 10 mM)
=80:20, were incubated in Pyrex test tubes (20x1.6
cm, i.d.) in open air without any agitation at 37 °C,
respectively; pH of each solution is 7.2. Aliquots (20
ml) of the incubation solution was periodically (1, 2,
5 h) sampled and subjected to HPLC analysis, respec-
tively.

2.6. Comparison of long-term stability

To study the long term stability of EGCG and EGCG
palmitates powder, 1 mole of the two powders were
kept in open air at room temperature respectively.
After 60 days, aliquots of the two powders were sam-

WWW.SIFTDESK.ORG

832

Vol-4 Issue-6


https://www.baidu.com/link?url=wBymRrKP6I45y5V0aG10FUuldeFRcQD7zC5HS82BAsNptAwSVdqILJo9BT171svgCKlTmRdte7t_uthcqfCOT4Pt3-g3KGzg3JeCNYekbKx5UTJ62Ft23UlAxXIaZmO5&wd=&eqid=f16a8c070023ab14000000065d46ed6e

SIFT DESK

pled and subjected to HPLC analysis, respectively.

2.7. Comparison of thermal stability

The thermal stability behaviors of EGCG and EGCG
palmitates were investigated by a TG apparatus (SDT
Q600 V20.9 Build 20). About 3.0 mg of each sample
was used to perform the analysis by putting the pow-
der on a TG pan. The sample was scanned from 30 to

400 °C with the heating rate of 10 °C/min under a

nitrogen atmosphere.

2.8. a-Amylase inhibition assay

a-Amylase activity was measured using method de-
scribed by Nampoothiri et al. (2011) with slight mod-
ifications. Briefly, equal volumes (100 pl) of sample
(EGGC and acarbose dissolved in aqueous solution,
and PEGCG in ethanol) and 1% starch solution in 10
mM sodium phosphate buffer (pH 6.9) were incubat-

ed in microtubes at 25 °C for 10 min. A volume of

100 pl of porcine pancreatic a-amylase (0.5 mg/ml)
was added to each tube and samples were incubated

at 25 °C for a further 10 min. The reaction was

stopped with 200 pl of dinitrosalicyclic acid color
reagent and tubes were incubated in boiling water for
5 min. Once samples were cooled to room tempera-
ture, 50 pl was removed from each tube and trans-
ferred to the wells of 96-well microplate. The reac-
tion mixture was diluted by adding 200 pl of water to
each well and absorbance was measured at 540 nm.
Blank readings (no enzyme) were subtracted from
each well and results were compared to the control.
The pharmacological inhibitor, acarbose, was includ-
ed as a positive control. Two controls were used,
which is, control 1 for EGCG and acarbose (20 pl of
PBS was added instead of the sample), and control 2
for PEGCG (20 pl of ethanol was added instead of
the sample). The inhibition of a-amylase was calcu-
lated as follows:

%Inhibition = (1 — 222Ple) » 100

Acontrol

2

Where Agmplcis the absorbance of sample and Aconrol
is the absorbance of control sample.
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2.9. a-Glucosidase inhibition assay

In vitro activity of a-glucosidase was determined in a
96-well plate using PNPG (4-Nitrophenyl B-D-
glucopyranoside) as a substrate (Nampoothiri, Prath-
apan, Cherian, Raghu, Venugopalan & Sundaresan,
2011). A mixture of 100 pl of enzyme solution (1 U/
ml a-glucosidase in 10 mM phosphate buffer) and 50
pl of different concentrations of samples (EGCG and
acarbose dissolved in aqueous solution, and PEGCG

in ethanol) was pre-incubated at 37 °C for 10 min;

then 50 pl of substrate solution (5 mM PNPG in 0.1
M phosphate buffer) was added to each well and in-

cubated for 15 min at 37 °C and the reaction was

stopped by adding 80 ul of 0.2 M Na,CO;. The
amount of PNP released was measured at 405 nm.
The controls (no enzyme) were made by adding PBS
instead of sample solutions. Two controls were used,
which were, control 1 for EGCG and acarbose (20 ul
of PBS was added instead of the sample), and control
2 for PEGCG (20 pl of ethanol was added instead of
the sample). The inhibition of a-glucosidase was cal-
culated as follows:

%%Inhibition = (1 — Z522Pey % 100

control

3)

Where Agmpicis the absorbance of sample and Aconrol
is the absorbance of control sample.

3. RESULTS AND DISCUSSION

3.1. Chemical synthesis of EGCG palmitates

3.1.1. Effect of base on the conversions

In theory, every hydroxyl group of the EGCG mole-
cule can react with palmitoyl chloride, thus the reac-
tion product may be a complex mixture. Under the
conditions employed, three EGCG monopalmitates
were formed, which were confirmed by HPLC-MS
analysis. This may be caused by the nonlinear struc-
ture of the long chain fatty acid, which rendered ste-
ric hindrance in the reaction, and poor reactivity due
to the aromatic rings by electron withdrawing acyl
groups (Zhu et al., 2014).

The yield of the product was expressed as weight of
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esters obtained/ weight of esters (g/g) expected if
EGCG are fully reacted.

Different bases were screened and their conversion
yields and the yields of compound 1 were recorded in

Table 1. After reacting for 6 h at 40 ° C in acetone, the

HPLC chromatogram of the products under four ba-
ses are shown in Fig. 1(1). Under the conditions that
adding 2 mole ratio of palmitoyl chloride and 2 mole
ratio of different bases, conversion yields of EGCG
were almost the same. But the yields of compound 1
when using sodium acetate and tirethylamine were
higher than using sodium carbonate and sodium bi-
carbonate. This might be that the former two are or-
ganic bases which have good solubility in acetone,

Weidong Yan et al.

and the latter two are inorganic bases which have
poor solubility in acetone. Thus, there are different
acid-binding effect.

Interestingly, the relative contents of three EGGC
monopalmitates are different, as shown in Table 1.
That is, with different bases used, the ratios of the
three monopalmitates are different. Sodium acetate
had the highest compound 1 content (retention time
44.05 min), with other bases showing lower com-
pound 1 contents. And since retention times of the
three monopalmitates are very similar, it is hard to
achieve baseline separation. Therefore, for the con-
venience of isolation of the predominant compound 1
(PEGCG), sodium acetate was considered as the suit-
able base and was used in the following experiments.

Table 1. Effect of bases on the esterification reaction.

Base EGCG conver- Ratio of the three mono- Total content of the three Yield% of com-
sion yield% palmitates EGCG monopalmitates EGCG % pound 1
Sodium acetate 100 62.0:7.7:7.2 76.9 63.3
Sodium carbonate 100 8.1:9.2:14.3 31.7 373
Sodium bicarbonate 100 33.4:28.3:20.0 81.7 373
Triethylamine 100 41.1:24.2:18.6 83.9 74.6
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Figure 1. Effect of the conditions on the esterification reaction. 1) bases; 2) solvents;
3) and 4) mole ratio of palmitoyl chloride.
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Table 2. Effect of solvent on the esterification reaction.

Weidong Yan et al.

EGCG conver- Ratio of the three Total content of the three Yield% of
Solvent Log P sion yield% Elgr&o(p})almitates monopalmitates EGCG % compound 1
Dimethylformamide -0.77 95.6 54.0:6.4:6.0 66.4 43.6
Acetone -0.29 100 62.0:7.7:7.2 76.9 63.3
Butanone 0.41 100 41.3:9.3:7.2 57.8 359
Tetrahydrofuran 0.35 92.5 9.4:42:1.7 15.3 12.7
Ethyl acetate 0.74 923 26.5:11.6:8.8 46.9 50.2
Diethyl ether 1.12 100 30.1:25.6:17.5 73.2 30.1

3.1.2. Effect of solvents on the conversions

The 1-octanol/water partition coefficient, log P, is
recognized as one of the principal parameters to eval-
uate the lipophilicity of chemical compounds. Com-
pound of higher lipophilicity has a higher log P val-
ue. The lipophilicity of the EGCG, palmitoyl EGCG
and different solvents was computationally obtained
by ALOGPS 2.1 (Tetko & Bruneau, 2004), listed in
Table 2.

Under the conditions that 2 mole ratio of palmitoyl
chloride and sodium acetate as base, the conversions
yield of EGCG were almost the same in different sol-
vents. However, the yields of EGCG esters varied
depending on the solvents, showing the highest yield
(63%) of compound 1 (PEGCG) in acetone (Table 2).
The HPLC chromatograms of the reaction products
in different solvents are shown in Fig. 1(2). From the
log P values of solvents listed in Table 2, the rela-
tionship between log P with the yields of PEGCG
cannot be found.

3.1.3. Effect of mole ratio of palmitoyl chloride on
the conversions

In order to investigate the effect of mole ratio of pal-
mitoyl chloride on the reaction process, the reaction
temperature (40 ° C), reaction time (6 h), the quantity
of EGCG (10 mM) and sodium acetate (40 mM)
were held constantly, and only the mole ratio of pal-
mitoyl chloride was changed. As shown in Fig. 1(3),
the conversion of EGCG was 94.3% when the mole
ratio of EGCG to palmitoyl chloride was 1:1. When
the mole ratio of EGCG to palmitoyl chloride in-
creased to 1:2, 1:3 and 1:4, the conversion of EGCG

was enhanced to 99.3%, 100% and 100%. However,
as shown in Fig. 1(4), the product compositions did
not change, that is, the ratios of three EGGC mono-
palmitates were the same. It means that even when
the palmitoyl chloride was in excess, the product was
still a mixture of the three EGCG monopalmitates.

3.2. Identification of acylated EGCG derivatives
According to our previous study, the crude products
of EGCG derivatives were separated into different
fractions by silica column chromatography, and the
predominant one was collected (compound 1). The
three monopalmitates were identified by HPLC-MS
(Fig. 2(1), peak 1-3). Theoretically, the molecular
weight of EGCG momopalmitate is 696.8. As shown
in Fig. 2(2), the m/z ion peaks at 695.3 detected at
36.4-37.8 min represented [M-H]| molecular ion of
the EGCG palmitate. The peak at m/z 457.1 showed
a mass loss of 238 from the molecular ion, which was
the evidence of the [M-H-palmitoyl] fragment.

Compound 1 yield: 51%; white crystals; m.p. 64.6
°C. The 'H and *C NMR analysis of compound 1
were as follows: 'H NMR (400 MHz, DMSO). § 6.81
(s, 2H, H-2*’, H-6""), 6.41 (s, 2H, H-2’, H-6’), 5.93
(d, J=2.2 Hz, 1H, H-8), 5.82 (d, J= 2.2 Hz, 1H, H-
6), 5.33 (s, 1H, H-3), 4.94 (s, 1H, H-2), 2.90 (m, 1H,
H-4a), 2.65 (m, J = 16.0 Hz, 1H, H-4b), 2.27 (t, J =
7.4 Hz, 2H, H-p-2), 1.50 (m, 2H, H-p-2), 1.09-1.23
(m, J = 53.6 Hz, 24H, H-p-4 to 15), 0.85 (t, J = 6.8
Hz, 3H, H-p-16).

BC NMR (101 MHz, DMSO). § 173.44 (C-p-1),
165.31 (C-11), 156.58 (C-7), 156.53 (C-9), 155.66 (C
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-5), 145.69 (C-3°, C-57), 14548 (C-3°, C-5),
138.83 (C-4”"), 132.40 (C-4’), 128.65 (C-17), 119.10
(C-17), 108.67 (C-2,C-6""), 105.51 (C-2’, C-6),
99.59 (C-10), 97.38 (C-8), 94.35 (C-6), 76.54 (C-2),
68.08 (C-3), 33.31 (C-p-2), 31.36 (C-p-3), 28.50-
29.09 (C-p-4 to 13), 25.76 (C-4), 24.48 (C-p-4),
22.16 (C-p-15), 14.01 (C-p-16). P: palmitoyl.

— J‘ j\.\ 4.,/ LZ;:’-\"'\___—_)_4

Figure 2. Analysis of EGCG derivatives by LC-MS.
(1) The LC chromatogram of EGCG derivatives; (2)
Mass spectra of PEGCG.

3.3. Comparison of stability in alkali condition
According to previous studies (Liu, 2019), EGCG
was extremely vulnerable to degradation in alkaline
solutions. If EGCG were not well absorbed, part of
the mechanism may include selective degradation of
EGCG in the intestine where pH becomes neutral or
alkaline.

As shown in Fig. 3(1) and (2), under pH 7.2, EGCG
turned into its dimers after 1 h, and completely de-
graded after 5 h. This is in accordance with a previ-
ous study that EGCG is completely destroyed at the
end of 6 h incubation at pH 7.4 (Lun Su, Leung,
Huang & Chen, 2003). While 93% of the EGCG pal-
mitates was hydrolyzed to EGCG and its dimers after
1 h, and after 5 h 100% of the EGCG palmitates was
hydrolyzed to EGCG and EGCG dimers. The above
results indicate that the EGCG palmitates were sig-
nificantly more stable than EGCG in alkali condi-
tions, which means that the bioavailability of EGCG
palmitates was elevated greatly.

Weidong Yan et al.

""" ] B R J
i ST

Figure 3. pH stability of (1) EGCG and (2) PEGCG
in alkali condition; long- term stability of (3) EGCG
and (4) PEGCG.

3.4. Comparison of long-term stability

After 60 days in the open air, the white-colored pow-
der of EGCG turned to reddish-brown powder, while
color of the EGCG palmitates was not changed. As
shown in Fig. 3 (3), 69% of EGCG was remained and
Fig. 3 (4), 78% of EGCG palmitate was remained
after stored for 60 d at room temperature. The result
indicated that EGCG palmitates was more stability
than the EGCG.

3.5. Comparison of thermal stability

As is shown in Fig. 4, the thermal decomposition
process of EGCG can be divided into two stages. The
first stage at 63 °C with a weight loss of 3.9% is at-
tributed to the loss of water, and the second stage at

225 ° C with fast mass loss is attributed to decompo-

sition. As for EGCG palmitates, the thermal decom-
position process is divided into three stages. The first

stage at 40 ° C with a weight loss of 4.8% is attribut-
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ed to the loss of water, the second stage at 228.4 °C
with fast weight loss is attributed to partly thermal

degradation, and the third stage at 301 °C is the de-

composition stage. The results of the TG analysis
demonstrated that EGCG palmitates has no better
thermal stability compared with EGCG.

3

100

— EGCG
90+ — PEGCG

80
70 4

60

Weight (%)

50 A

40

30 1

50 100 150 200 250 300 350 400

Temperature (°C)

Figure 4. TG curves of EGCG and PEGCG.

3.6. Inhibition of a-amylase

According to various in vivo studies, inhibition of o-
amylase and a-glucosidase is assumed to be one of
the most effective approaches for diabetes care
(Etxeberria, de la Garza, Campion, Martinez & Mil-
agro, 2012). Several commercial anti-diabetic drugs,
such as Acarbose, Miglitol, Voglibose, and Sitagliptin
produce positive effects on glycemic values after
food intake, but they have some gastrointestinal side
effects, like abdominal cramping, flatulence and diar-
rhea (Hsieh, Shih, Chou & Chu, 2011; Li et al.,
2011). Natural o-glucosidase and a-amylase inhibi-
tors are therefore being investigated as new candi-
dates to control hyperglycemia in diabetic patients,
because they do not cause severe side effects and
may also be beneficial in weight reduction in people
consuming large amounts of starch (Bedekar, Shah &
Koffas, 2010).

For a-amylase inhibition, as shown in Table 3, the
inhibitory activities in descending order were acar-
bose > PEGCG > EGCG. It is notable that a-amylase
inhibitory activity of EGCG palmitates is 4.5 times
higher than EGCG and is comparable to acarbose.

Weidong Yan et al.

Table 3. Inhibition of a-amylase and a-glucosidase.

Compound 1Cso (uM) for a- ICso (uM) for a-
Amylase Glucosidase
EGCG 7.44 +0.05 11.50£0.02
PEGCG 1.64 £0.04 0.22 +£0.03
Acarbose 1.10£0.03 0.15+£0.02

3.7. Inhibition of a-glucosidase

a-Glucosidase plays important roles in the digestion
of carbohydrates and biosynthesis of viral envelope
glycoproteins. a-Glucosidase inhibitors are promising
candidates for their therapeutic effect against some
diseases such as diabetes, cancer, hepatitis B and hu-
man immunodeficiency virus (HIV) (Sanae & Alj,
2016).

Similarly, the effect of a-glucosidase inhibition of
PEGCG was greatly improved compared to EGGC. It
was found that ICs, values of EGCG, PEGCG and
acarbose were 11.50, 0.22 and 0.15 uM, respectively.
a-Glucosidase inhibitory activity of PEGCG was 52
higher than EGCG, and 0.68 times than acarbose,
indicating that the PEGCG strongly suppressed the a-
glucosidase activity and have the possibility of con-
trolling postprandial hyperglycemia.

CONCLUSIONS

Our results suggest a possibility of a green and effi-
cient synthesis of lipophilic EGCG palmitate as an
antidiabetic prodrug. In this study, the solubility of
the base in the solvent, the polarity of the solvent, as
well as the mole ratio of palmitoyl chloride on effect
of the product yield and composition were elucidated.
Furthermore, the pH stability in alkali condition, long
term stability as well as thermal stability of EGCG
and EGCG palmitates were studied, which showed
that EGCG palmitates was significantly more stable
than EGCG under these conditions, thus contributed
to the convenience in storage. Moreover, the EGCG
palmitate is capable of inhibiting a-amylase and o-
glucosidase, suggesting its potential as an antidiabet-
ic prodrug, and the oral toxicity tests of it needs to be
further studied.
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