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Abstract ; In this paper, the effects of sevage method, TCA method, isoelectric point method and enzymatic method on the

removal of ginkgo biloba leaves polysaccharide protein were compared with the indicator of the protein clearance and loss rate

of polysaccharide.Results showed that both enzymatic and isoelectric methods were good methods for removing proteins.And the

best optimized steps of enzymatic—isoelectric point method were as follows: The enzyme addition amount of 0.90% ( calculated

as substrate ) , the enzymatic hydrolysis time of 1.1 h, the enzymatic hydrolysis temperature of 46 °C, and the enzymatic

hydrolysis pH of 4.7. Under the conditions, the protein loss rate was 92.73% +0.13% , and the polysaccharide loss rate was

9.28% +0.12% .This method had a higher protein rate and loss rate of polysaccharide was low.It would provide an experimental

basis for the utilization of polysaccharides in the food field.
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Table 1  Factors and levels of response surface design
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Fig.1 Comparison of three protein removal methods

22 M-FEHAGEGEBREAAERULER
221 PARZESLIGLS

234 20194 51047

TEHM

2200 VR I X R B 3 S 2RI 2 R 1
TP 2T R AR R £ 894 001 B 1
ETF ARG T 1.0% ~2.0% 28 13T b i i
TR (p <0.01)  BUR PREFRAE  JUSTH AT gk T
TR R R B LA IR U R . S
e ARAFA RN TR T B AT 1 G
VRIS SR TR TERE I o 25 £ VPO 646 WS
i 1.0% JyE

100- A 16
L1
80+ > _
S F S
i 601 —— R SERe
| 40 -8 PR R L12 =
a a a a F11 %
a
20 :
w F10
0 1 1 1 1 L
00 05 10 15 20 25 30

PN I 4t (%)
B2 BN PR E RS 2 R

Fig.2 Effects of enzyme addition on protein

removal rate and polysaccharide loss rate
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AR F B A 44.18 ,p < 0.0001 , 7~ i [B] 9458
TR G 25, T HLASHLI p = 0.119 > 0.05 , /R 2 fLL I
A2, Hd R =0.9779 R, =0.9557 , B A 3% 451 1
T LLUFRRE 95.57 % A BB AR 4k, Fe s iz 5L A (i HUL &
FEFERESZ VG [N, A2 7R X i 2 B 4R Ay & AL £
iR = N R P WY AP Teara e Gl L PR O =B L (= TN
WM, R eT LU F{Ek#R R, Hd BC A
A EEME(p <0.05) ,A B .C.D A* B’ . C’.D° i
F(p<001), G5HEHEZNIEER R F, =63.23,F,
=3245,F, =37.06,F, =37.25,14%] F, > F, > F. >
Fy, HT FAEBRIC, 52 M ER o, BRI B 85 11 238 14 5 )
PRI 22 i) A B S N (A) > Bfgf pH(D) > Rfgfi i
BE(C) > BEfFHTTR](B) o
2222 WM THAEHEAEH T 5 R ULE 6, B il f#E
B E] S C M e R R I 45 m LR IEDE i [RE , BL45 =

AR A AR, i L T IR i 2 S BE UK , SR W] B i
fifp A TR 5 C AR Tk B2 A2 H 50N X8 P JO7 AL 1) 58 i) i 355
(p<0.05) ;1 A BEESINES B HEAF S E] LA BEES 0
5 CEERE (A FEESINGE S D R pH (B il
mfElS D EgfE pH (C B IR EE 5 D B f# pH A 45 =
LRIEDIE I Ll B, HL A5 o LA X H6 Bi , 45 2R 2R W
A BEASINEE S B B 1A VA BRSNS C O IR
BE A BEES NGRS D B pH (B BRI ]S D
pH (C H#f IR )E 5 D B pH 22 8] (19 52 HAG8EXT 0 7
(ERBEA RN e

2223 Pifb M H B UESC S i i #KF Design —
Expert V8.0.6 , 15 21 $i& M %) Fe A T 250 56 4 - Bl 45 i
A 0.90% |, ifFfE B e A 1.11 h, i it 5 % hy 45.83 “C,
B pH A 4.66 , TN R AL 11 380 93.16% . 4545 5k
PR B 17 0 , K e HSE R BEAT A& IE - Il U8 0 &
0.90% , g If 18] 2 1.1 h, B I B 46 °C, fil#fi pH
AT, MAAEFTIEE 3 IR, BREIBRE AT N
92.73% +0.13% , 5 HIE LT , Ut W 1245 7 HE A% 4
Do s Sz R il — A5 PR T B B 1 B9 25, O D0 H 2 p

20195 5108 235



I@ésﬂﬁl’«f«i

Science and Technology of Food Industry

3 BRI TT 22 B d R

Table 3 Analysis of variance for the fitted quadratic polynomial model

% kK

KU i BHE W F{H p>F E
Ry 1289.05 14 92.1 44.18 <0.0001 .-
A 131.78 1 131.78 63.23 <0.0001 .
B 67.6 1 67.6 3245 <0.0001 .
C 77.2 1 77.2 37.06 <0.0001 5
D 77.6 1 77.6 37.25 <0.0001 -
AB 6.70 x10~? 1 6.70 x 10 ~* 0.032 0.8605
AC 257 1 2.57 1.23 0.2858
AD 6.29 1 6.29 3.02 0.1044
BC 14.0 1 14.0 6.71 0.0214 #
BD 570 x10 " 1 570 x10 " 0.27 0.6085
CD 9.90 x 10~ 1 9.90 x 10" 0.47 0.5027
A? 750.16 1 750.16 359.94 <0.0001 e
B> 322 1 322 15.44 0.0015 e
c? 187.79 1 187.79 90.1 <0.0001 *
D? 231.67 1 231.67 111.16 <0.0001 * %
FR2 29.2 14 2.08
35 26.2 10 2.62 3.51 0.119
afiiR s 2.99 4 7.50 x 10"
=¥ 1318.22 28
R? =0.9779 R}, =0.9557

W xx AMB P ,p <0.01; = HEF,p<0.05,

A0S

oty

/

42, b
4.00 40.09 00@
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Fig.6 Response surface diagrams of enzyme addition amount, enzymatic

hydrolysis temperature , enzymatic hydrolysis time and enzymatic hydrolysis pH interaction
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