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Study on phosphorylation of soybean protein isolate
SHEN Shi-qiang' ,FU Liang" * ,XU Kang' ,SUN Ying-ying’ , CHEN Yong’

(1.Depterment of Food Science and Engineering, Jinan University , Guangzhou 510632, China;
2.Foshan Guangliang Drink and Food Inc., Foshan 528137, China)

Abstract: Soybean protein isolate ( SPI) was phosphorylated to various degrees by low - molar ratio of POCI,/
Protein.Using the response surface test to determine the best modification process conditions, and research the
optimum conditions of modified SPI functional properties. Results showed that the best modification process
conditions were: SPI concentration 4% , reaction time 30min, POCI, volume 0.20mL, pH10.00.Phosphorylation SPI
isoelectric reduced from 4.25 to 3.75, caused significant increases in solubility and emulsion capacity.
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AL BRI TR O ik AR, BRI AL R — R T I S L

A S Iy o, TR R BB IE AT 1 gogast
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F3 W E TR
T 2R R S5 Sl ¥y F g Pr>F Bk
il 0.48 14 0.034 28.62 <0.0001 B
A 0.22 1 0.22 187.19 <0.0001
B 0.0034 1 0.0034 0.29 0.6014
C 0.00507 1 0.00507 0.43 0.5255
D 0.00154 1 0.00154 1.30 0.2765
AB 0.009 1 0.009 0.76 0.4007
AC 0.00608 1 0.00608 5.13 0.0428
AD 0.00144 1 0.00144 0.12 0.7335
BC 0.017 1 0.017 14.14 0.0027
BD 0.000506 1 0.000506 0.43 0.5258
cD 0.012 1 0.012 10.30 0.0075
A? 0.090 1 0.090 75.68 <0.0001
B? 0.00328 1 0.00328 2.76 0.1222
(o8 0.11 1 0.11 91.61 <0.0001
D’ 0.041 1 0.041 34.80 <0.0001
TR 0.014 12 0.001186
EE0 0.014 10 0.001417 15.44 0.0623 e
a2 0.000182 2 0.00009
BT A 0.49 26
2.2.4  POCL Bl A &% 8 F2 A0 2 5 A L ff BE 1) 5% F£2 AR LR
M SPI S 43 % 4% (B [E]2A 0.5h \pH HX 10.0, il o LR
SRR R 3 0.05.0.1,.02.0.4 .08mL, 1 FEET A B ¢ D w100
RETCPE IS 5 o e A R B I LS R . SIS A RN 1 0.15 4 10 20 0.681
Bl 5 BTN, B T A i R HOA i FE Bl POCL, 27 == 19 3 2 0.2 4 10 30 1.062
0 S K5 A TR, 24 POCL, Bl Ay 0.2mL B, 3 02 4 93 20 075
N, 4 0.25 4 10.5 30 0.89
WERR AR LI 5 0.2 4 10 30 1.045
300 T 6 0.15 4 9.5 30 0.642
%D 12l 170 _ 7 0.2 3 10 20 1.042
o1t ] gg S 8 0.25 4 10 20 1.01
08 - 120 2 9 0.2 5 9.5 30 0.881
§ 0.6 | - ERALRE {30 10 0.2 4 10.5 20 0.87
& 8‘2‘ I — VAR 12 11 0.2 3 9.5 30 0.983
0 , , , , , 0 12 0.25 3 10 30 1.059
0 005 01 02 04 08 13 0.15 5 10 30 0.769
SRR (mL) 14 0.15 4 10 40 0.68
&5 POCL, & o X MR Th R B R HvA ik B 1 s i) 15 0.15 3 10 30 0.818
16 0.2 5 10 40 0.964
2.3 ﬂﬁﬁ 534 . 17 0.2 4 10.5 40 0.746
2.3.1  BERRALN W NI TR ST ARYE DR BRI R 18 02 4 10 30 1061
LG e N B2 TR (RSMD) |, #E 47 = S AU A 19 0.25 4 10 40 0.985
R SPI ¥k & pH 1Sz W B 6] 3% PO R 28 = JK S 38 27 20 0.2 3 10.5 30 0.867
ANSEEG (LG 3 At 850 B B TET 43 AT SR, LABA 21 0.15 4 10.5 30 0.74
SRR T2, S AR AN 42 2 A1 3 IR 2 02 oo 1028
FIJFH Design—Expert Software7.1 X3 2 H1 i?jﬁ ;i 8; Z ]90.'55 28 0]8(11—27
AR AT M S HERAE F ik 7 B =S A s R 25 0.25 5 10 30 1.07
T 53 B 2R B IR b i B AR AN 26 0.2 3 10 40 1.023
W ®2 1k (mg/mL) = 1.06 + 0.14A — 0.005B + 27 0.25 4 95 30 0.948

0.0065C - 0.011D + 0.015AB — 0.039AC — 0.006AD +
0.064BC - 0.011BD — 0.055CD - 0.13A° + 0.025B° —
0.14C*-0.088D’

RER Y AT SR T T 22 53 A AR 56 R BOR 73 AT o
F 722500 (3 3) Al A1 A7 P <0.001 A 7K P~ H:
3 RSO TT  SE . AHOC R B(R) BHRIT 1, Ut
PRSI ) TN (B 5 S 560 (B A A SC PR B o AR WFSE Y
R’ =0.9706 , BLWIRIAI GEAS AR dF M RAR S 0 25 51

FHE 3 [0l IS A5 AU 5% 50 i 325 PR A 0o & 2R mT i, A5
T — R I = S SRR A R a8 IR A CP
AN D* A} H 35 22 T W BC A1 CD & B 3%, AC
= HAth s B IS i 2, R 52 K= X T RS
43 S SR AR R AL 5 Wi AN J2: TR BRI ZRPE S &R

RSA JrimyEIEUnE 6~ 15 8 s, K 6~[& 8
T ETE e N AE Y S35 S54RI E A B
C.D # R i — A =4k Zs [R] &, 7T DA B Wb S e 45 [
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2.3.2  SUESCHS MR e N TS G T HE AR ) Bl A%
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(ML 28min) , £ =R V-A7 S2 50, I 45 % BR A6 & &t >
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Tt I 122 TR A AT R A
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2.4.1 M BARMEIRIR AR E AT AR P
B BT AT MR BB AR A3 B P RS, I FLIX Se L
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BB AR BERS I EE 0, WA et T 2454 ik
izt SPT, MIANTR] pH | AR BE 5 I SPT 47X L
MIE 9 AT LA H, pH2.0~3.5,4.0~7.0 B}, SPI £
B Ao rE J& , W P )T SPI, T HL 45 H 05 M 4.25
A% 2 3.75, X ] B 4& T 2 PE e 88 1 T o 5 | 3
T — B BCED 0 R TR AR L AT, X SE kTR L ] 5K 4T
AIRETE AL T RRED i &L, 25 1 BT AR 3R v i H B P
Jin, g T ER AT T 2 A R TR T, 2 AR W
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E 10 7%, SPT Y ZLARTE MR RE pH (14 T i 170 14
i, AEAE Qi R PRV ( pH3 ~6 ) PN LA 16 PR /DN 5 i
1€ pH KT 6 0, B ik b SPT B9 3% Mg k38 o, LAk %
PR 1455 s TE pHO.0 Iy, FLALTE M 0.11 HE iz
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