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Preparation ofa-glucosidase inhibitory peptides derived from

Ginkgo biloba by enzymatic method
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Abstract: The preparation of a-glucosidase inhibitory peptides was
gotten, which was derived from ginkgo biloba by enzymatic
hydrolysis with papain. A factorial design experiment was conducted,
while, the effects of concentration of substrate, pH, E/S ratio, extrac-
tion temperature and time were studied. And then, it was fractioned by u-
sing membrane ultrafiltration with molecular weight cutoffs of 100, 50,
30, 10 and 3 kDa. The results showed: with the concentration of
substrate 1.5%, pH 7.36, E/S ratio of 5 g/100 g. temperature of
57.9 °C and extraction time of 4.4 h, the inhibitory activities ofa-glucosi-
dase was the highest, and reached 17.18%. The inhibitory activities of
a-glucosidase, peptide fraction <3 kDa, exhibited the highest and reached

50.43%. Therefore, the ginkgo protein hydrolysate or its active peptides
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can be used in foods against hypertension and related diseases.
Keywords: Ginkgo biloba ; alpha-glucosidase; enzymatic hydrolysis;

bioactive peptide
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Table 1 The instruction reaction conditions offive enzymes
fify pH WEE/C
P A 8.0 50
PRV ZE At 7.5 50
AR 1 7.0 60
e H B 8.0 37
EEAELE 2.0 37
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Table 2 Factors and levels in response surface design

K ApH  BREE#EEE/C C AR F] /b
—1 6 45 2

0 7 60 4

1 8 75 6




F2EFE L

sK A AR SR S A o R AR A K R BT 5

1.3.4 WEZIME SBocEl2s] R BEESOE
(100,50,30,10,3 kDa) #4773 8 . 435 6 4243 (>100,
50~100,30~50,10~30,3~10,<3 kDa) , 4k J5 Il & A~ [ 41
O3 R o 2 W TR 400
14 HEBHSW

KIS SPSS 20.0 PE 47 5K E )5 2047 . LLF
Y8 £ ARUE 22 2R s R Design-Expert 7.0 F A %] i 17 1] 15
T I8 B AT 434
2 IR 50Mr
2.1 ERENMNE

P T AT R I 8 Ry 5 A A RO 8 1 O 9\ A s 42 1
B o I DA G o S A B R R IR L R
A XU 2 G R R AR O TS D 43 9] A 73 527,16,
78 579.24,71 098.28,8 551.61,8 229.10 U/g,

1.21
glor ¥=0.010 3x-0.000 7
®
0.8 =
@ ; R=0.9997
RZ06F
X &
$04r
=
=021
0‘0 L L L L L 1
20 40 60 80 100 120
Concentration of tyrosine/(jp g * mL™")
Bl BRBRAFERZE
Figure 1 Standard curve of tyrosine
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Figure 2 a-glucosidase inhibitory activities of enzymatic hy-

drolysates from Ginkgo byproduct protein

s &o207
%;} J18F
RN
%'ggm,
B3,
=
%@’;;
= 12fF
8'
3 1() 1 |

Concentration/%
B3 JRIRES o F E A B I K09 Hm
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papain hydrolization
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Figure 4 Effect of E/S ratio on papain hydrolization
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Table 3 The design and results of response surface

experiment
A Tass A B C Y o % B R %/ 2
1 0 -1 —1 13.1240.12
2 0 0 0 17.2640.09
3 1 1 0 14.74+0.55
4 0 0 0 16.66+0.10
5 —1 —1 0 12.96+0.02
6 0 0 0 16.5640.12
7 1 0 —1 14.1040.05
8 1 —1 0 14.7440.20
9 0 —1 1 14.6540.12
10 —1 0 1 13.50+0.26
11 —1 1 0 10.4640.02
12 —1 0 —1 9.2540.10
13 0 0 0 15.9640.08
14 1 0 1 15.10+0.03
15 0 1 —1 11.334+0.10
16 0 0 0 17.2640.02
17 0 1 1 13.33+0.05
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Table 4 Significance check of the regression equation

FERWE CFHM O AmE ¥y F P  mEH
B 84.10 9 9.34 40.29  <€0.000 1 %
A 19.56 1 19.56  84.36 <C0.000 1 = *
B 3.93 1 3.93  16.96 0.004 5 %
C 9.64 1 9.64 41.55 0.000 4 * %
AB 1.56 1 1.56 6.74 0.035 6
AC 2.64 1 2.64  11.39 0.0118  x x
BC 0.0055 1 0.0055 0.24 0.640 5
A? 13.91 1 13.91 59.98 0.000 1  x =
B? 12.13 1 12.13  52.32 0.000 2 x =
C? 15.77 1 15.77  67.98 <C0.000 1 % %
oz 62 7 o023
I AT 0.44 3 0.15 0.49 0.708 7
afi R 2% 1.19 4 0.30

Jayill 85.72 16
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140

B @ KO o 45 B Z o B T 2R 00 5 ma
g W)t pH > I B > B . pH ORI BE 19 A8 TAE XY o
7] R Tl A A R S5 pHL R Ao e IR 1) 38 B AR X o
0 T 0 1 23 1) 5 e A L

2.5.3 WAL TG PR 2 (WA A BT S AR AL A SR BB 5 AT HE R
SE BRI A5 22 P9 3 T8 — 78 it o T 250 AT 11 2% 1) /N
SERfE T — AR R F e TS R AR R B b i (B S SR E T —
A TSN . FUERAF A BURE K T 22 43 B b

EliES

Inhibitory rate/%

EUEES
Inhibitory rate/%

2 0163/

(b)) pHSEARETI
HS5 ABRAC oW HHFMHIFHELLY R
9 e . 7 P
Figure 5 Response surface piotshowing the interactive
effects ofpH and temperature, pH and time on

o glucosidase inhibitory rate

T8 A A BT < R3S pH H D 7,36 i A B IE] 4.40 h d
WEIRAE 57.9 C. FERLAMFE R - uE AT 3 Uk S 56 HOF 35 45, DI 75
o A R R 2 17.09% 5 TR (17.18 Y0 B 23
TIE BH A% A (9 T A7 1k A A 0 .

2.6 BRESES

SR FH R U6 B9 0 B 6 e R T 20 A HE A AR A O 1 2 B EA T

S AFE] 6 ALY A TR AL AT AT o~ 280 B B R LS 5.

RS TRESHKANH HEFEHBMG X

Table 5  a-glucosidase inhibitory activities of each peptide

fraction of Ginkgo protein hydrolysates

LIRSy /kDa o A BT A R/ 26
=100
50~100 —
30~50 2.3940.00
10~30 5.8140.07
3~10 43.59+0.52
<3 50.43+0.63
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