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Abstract: As one of the important food crops in China, soybean has a high nutritional value. Gelation is of great interest as
an important functional property of soybean isolate proteins. Soy protein is mostly used as an encapsulation carrier for a
variety of complexes such as water molecules, sugars, lipids and unstable small molecule active substances in products, but
the natural gel products of soy protein have problems such as loose structure and low yield, which greatly limits the
application and development of its gel products. In this paper, the mechanism of gel formation from soy protein isolates is
analyzed, and the intrinsic influencing factors such as soy protein conformation and composition, polysaccharide and lipid
interactions and ionic strength, as well as the influence of external factors such as physical, chemical and biological factors
on gel formation are discussed in depth and systematically analysed, with a view to providing a theoretical basis for the
processing and utilization of soy protein gel products in the future.

Key words: soybean protein isolate; 7S; 11S; gel; heat treatment

RS EHA: 2022-03-30

EEUWH: ZATE GF7"  LRALERER (2021ZX12B04) ;A RIEF LR ZHFFHRAS R (LTE) (2020CX40) .
BRI RAHF (1968—) , 4, Ak, 3%, AR 7 61 B i TS A K 23K Ae T, E-mail: xqzhuwang@163.com,

*EEES: A (1992-) , %, 3, 305, B0 77 @ M B & de T 5 4)R, E-mail: 13258512068@163.com,


https://doi.org/10.13386/j.issn1002-0306.2022030372
mailto:xqzhuwang@163.com

- 406 - gﬁT\|V*+H

2023 4F 3 A

K41 EfE H (soybean protein isolate, SPI) H AT
PRBT . BEM Re sl B ENRRARIE 2, T2 kg
ZAFHNY . K a ARG . A TR DT T 2005
PRI AT453] SPI, SPT A K& 81 1 & ik 31 88% LA
B RESEEARGFZIRERIE, NS
PR LA FRACER . R A R VA
8o SPI Ry RESF 1 5 Ho b 7S(B-conglycinin) F11
11S(glycinin) 2 UIAHIC . R, #8578 R4k
LER AR R B 5 H R R G5B B H 7
il

T B4R, RO AR R RS AR TR, R4
Oz, b BRI 32 SR B i . AR BRI
R G AL ME SHME A =2 EbEd i
SEVER IR i —28 = 4E L& 4540, W PT S55% 45 2k
RNt . BRARES (CaSO,) S5 AH B AE B A8 I BE il
e AR HEERAE AT S /N Fis T o (44
. BT Y EAR, HEE R R R AR A T A R
TR TRERRMEN Y R R SR HEEROIE B R 2 T
SR NPRRIE: WHERZEMSMERZE ., HprEREE
FIERGEAMAMRTS FHE . 11S FHEA L LPIFPE
FITEAEHEE RN LU . SRS T E LU R 0k RS
B A Z A A BEAE ) 5 0 A5 I5 H 2= 2
B A 2E T A W SERT AR By 5 | R 8 et
A BE PR AR (U FAAL B | B S AL B | i R AL
B BERALEE . PR S RIER K AR SO, RS .
TEARIE ZR R N R S8 AR EEE, RERK G
RERITRGE MR 22, HEMTE e A e, Ae
B R IRE B Tl — o — R A2 AT, X SR
JEAEASPERTIE B T B INRF AR 2 sdt LI 4 2R
SR, M = B R A i AsE PR

EEIRE I TE MR Z2 b PR 2= R [RIVE 45 281, 251
RS FBOE A AR RZEF K. &
S FEEE L LR HT AT R 1 BT BE R A LR SR e
PERIBIFSY, X R SR A G S ik 2208 . N a] iy
FEAERSENEZ R E R, DU (s EaE

BRI T 7 A TR AR M S#HT S
1 FEBRERBRIIE

B BB P TE R — 1 B A R, AR
FR AR | B . REME I E 2 P fb2A X
R, H AT A AR SRS R b AN A 2
IR RS2 VS BRI AR, RARER
FT A G & AR O AR, BRI . = PUZ&btail
BN, (8 T F NIRRT 2 RS ET R I, N
TR BTG s 55 LA B D eIk ] 2 g (a3 kel
Bi/K LR, SR AT siK | e B U SRt
AR I N A TAE EAEF, SRR 732 1k, TR
T3 AR BT ERARIK, ok . IR IRAH
S RAZHT, STl R A 2P R, T A = 4E N 4%
IREEHY, BEE FBERIE R, Wﬁ%%ﬁﬁﬂ/ﬁﬁ&}#iﬁ?
GRS, RET e REEE A AR AU . BRIk

A, AT TNER . N Nk LA A B85 545y X8
JE G 1 s e e 2N, PO iR i i B AR & pH,
MR T e FEL AT R, DRSS AT AE Y AT ER

B8, SN BRI AT s Nk ol g 775 S i i i s
HHA S HEAR S A SR AR T, & A
I BRI AT AN FORAS YIS, TTSZIREERE AT
I8, R VR BEIRGHE Ui SN | AR R A5 5E
(IR R, WL 1.

I
17 MR (m@%ﬂ’x
ﬁ BRI G

@— z.f&?
KHIRSPI é**’JEFF
%u«zwﬁ& %
/iﬂm

i“fr{%%fﬂ*' (R FER)
AUKEER A A @
K1 KREEAR QBRI AL

Fig.1 Soy protein hot and cold gel formation mechanism
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Fig.2 11S soybean globulin gel forming polymer process
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Fig.3 7S and 118 proteins interaction in the process of heat treatment
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)iz iz P E RN T A, U HIE AR . %
BT Yk . 2 0E RS R L T RE A 1 et S R R
H. Hu 880 RS20 v & B 7S I n T o i A
MrAE AR SR SRR kA  RmsiK M. A H %k
B e Il itk o A [=1 19 I i N v N S S A
2ENEF 7, INTSRAS A I 45 S5 00 K 00 R B
/NGRS B GE T R P K LR A A PR
JH, RIRAEE IR Ky 12.5 mg/mL BAERE S T3
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solubility index, NSD B $& & N FEEMY 5.9 5. HH
ANERIS PRS2 B 3 22, /NG LR REAIR, i
FE R A BERAEFT N, Zhao S5 FEWFFEPIESS T
T SRAEAT Sy, S - B R R Y
REARYR )N, FETATEL /KL RN 25 S 3 S s R i, pioAs
T SPI Y. =&, BARRILA SPI 111 o-12iE
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SPI BEBS A il B, i3 T BERC A A REAR BE | B¢
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PR Z P EAESNAE BAE T, SO 2L, AT
ZEAR AR, B TP AV E AL, SR B BRI A PR
BRI B, IR EE T B A5 . Huang 257 (AF 5%
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I IREEAR I R, (R R A B AR 25 il 9 2R
EAR, KGEMAW ., =R/ . Ogemdi
SEUOV YESE T 3, A A B s Ta] fd) vy 5 B 75
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RN AR SPT Y . A, SRR A AN
PN K, P B TEGE, (RIS 2352 m iR 11 T2
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TR DR A P I 23 SPT & A [, 5200 25 1 o 43
F-IR] Y 2 B, 2 3R BE RS 1 I Bl ] s A Ty R
(200~600 W) FA#A 7 P AL P 3 e 28 SPT &k a2
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4.3 SEHRTCIEN K S E RSN

= 534 5T (High-pressure homogenization, HPH)
AR EE BT S R IVER, AT LB R R
B RINIPE R g5k . 38 B s H Rl AR EAE - T,
AR SR Y AS [ SR, J—Fiie 4 | ARy
o BIEET pRgR IR, S R TAL R, FEYA T
J189 T (0~40 MPa), KR53 B EE 11 N i 7K 5k
R, JRITI 22 IS LR B8 1Y B RER &K AH 5 AR
IRECTE BB 1Y) — BRI P 25 2544, FLBEIRSARRT: RIS
FRPEIAAR S T W A

Wang 4573V & 9, B G & B R 1 BT R
200 MPa B, R HR H AOUF B S E 5 W2, BE
HEIT#E—20 A, U i S ERRAIR, R TR
JE AR AR K PR Gs A) IX 3R, A4S T Rl E R )
S, Ao 2 R R AR AR /NG I SRR,
FRECEE RS B PERE T M. [FIRERY, Kang 5574 97
FEHRI, /& R RO G E AR, A EAT]
IR B g AT e R R G ERE H T 7S/11S H 5y
AR b . Bi UV FFSE T B 5 I X R SR BRI
FRPERYSZ R, & B R BT RE S SPI hEEIRIE
S B4 I AL L, B SPT B EE IR I BE H1, 485 K
SPI 175 SHEERL T A ] .

EHAT DL R B, o e B Em = B U L s ek
ARFE R T =R RSB H TS i
A, g IR BT PR 4 S SPT JE IEBEIRE RO S [H],
[FIEsH S 50 AR BRI A BRI ARe I, (LA s )
RGP | R FIBER TR, TE a5
FYEEIL o
4.4 FETRLIEITK G TRV

BrLL_ B ikah, BRI E R G E A
PR R, T T E RN T A, BER
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= B Y TR TR R R IR G, 258 53T 3R
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JE, B FABRBEIIEIN, AR S b A e i I B
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RN EE (BT 150 °C) SR IR U 2R 1 SR A A
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B - Wi Ab B RE f 5 A5 O AR iy A (8] 25 A R L)
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FLACTEAE DGR EE o &y, SR B T o BT
WEEELOVKE SPT 435l 28 Je 28 11 il A1 v 2 P i e
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