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Abstract: Soybean is widely grown worldwide due to its high protein and high lipid content, and it has also become
the main source of feed materials and edible oil in the world. With the increasing population and changes in dietary
habits, there is a growing global demand for soybean consumption. Improving soybean yield and quality is crucial for
ensuring sustainable soybean production. Through the review of literatures, this article comprehensively reviews the
composition, function and nutritional characteristics of soybean seed protein, and discusses the genetic factors that
affect the main protein components in soybean seed. The genetic factors that influence soybean seed protein compo-
sition are also discussed. Furthermore, the future trends in breeding processing—specific varieties to promote the de-
velopment of high—quality soybean industry are also explored.

Key words: Soybean; Protein components; B—Conglycinin; Glycinin; Lipoxygenase; Breeding

RGN I8 A A B 2RI, i
GO TR 0 ) F2 BRI BRI Z b ik S A

B RO AT A BRI, 728 24 b1 s
PR R B A ) R O R R AR RO T T Y

M e i SR AR 22 AT g N A R ) R R A 3 R
JR" BB AR N AT IR B P i A B AR 3 R R
8 AN W7 i i, 0 R T A 1 2 AL Sl B B A
AR AR Hod KRG HE A FE T & AT H
n]gE ] R R BRI, AR ST

Y 75 H #3 : 2022-03-09

EETA 5 MR FHE A TR W H (CXG6C20212Y103)
EZ BN e (1982-) , 53 BV BRI 92 01, E BN FRIE R E
WIESE : EEGR, 5, 4 UF5E 5, E-mail: 825164942@qq.com

REE A B2 M T2 G ah AU 57 f A dh
ol bR T TR EE ORGSR R R
- AER RSP I EPNCR Y NPNER/ & S
REZ5r B AR G U B 2 210 Tl 42
WOR 8 A Jg 22 & o B BOR B PR Rk
VRN NI R - = WD A DRI - - | DR B A A
SR He s KRR SO D B R R B T
ARIKAE T R AL LA SR AT B B B O R AT
SRR (SN s N ANESE 7/ iRk SARAR R SAUP S
AR EYIR RO, ST LAY H T R



60 P/ | A A S e 484

S5 AU Y LA FE AT AR SR S BT R L2 AT

N T R A R e R R B R o R B AL S
RE AT A SO R G R 8 H 5y 28 6 H e
FIE IR PR SE HEAT T 2558, IR T3 K
AT E ARG AR Ak, X i —
A I T T B R T A At R TR T A B OR R
Pk A R TT 1) AT TR

1 ReZaUGHH

RGP AR IR ZE RS IR AR R 4
B, I A - i 2 BT 90% , G R i
B RE R B BT, R A SR ) RNt 45 4 AR
AR TR B SR B 37 BT, R Tl A 4R BOR
R AR W E R IEY, KRE AT
THAOMEARLZMAEA S AREEZS
B 5 T IR, B B o T AR Y &
Kz —. WHREAFREIAESIE, KGFT
WY BT AT Ay O B L T B A B P AR
1, A A R AR A 1 B R R
11 KEMHEA

P AR A R i Y 65%~80% -
Fic FEGRR TR0 LR 43 25 3 8080 43, W A 11 T
538 28 7S 11S M 15S PO Ff 43 G 4 43, Hov 7S Fn
LIS 44324 5 85 AL B 1 90% . 7S M 11S B 4
O3 BB TS BRE A LIS BREE A A, BT 5
KEEARBRMNYZ — JFEL S =02 —,
T N SR R R IR B AN [ A A

TSEREHE—FHEE A, A% A 3.8% 1 H &
BE N 1.29% Y22 5L 1 4 0%, £ 2046 B—fF R = Bk
EHMy-fEREREND., B-tEREREAN S
R, 2 A 7S BRAER ALY 92%, A I R
B-fERKEERE R N ISERE . - KT EkE
5 ORI S B L8~ 2 7 A O e L o =
() G 25 AL LA FH [R] , 249 — 2% RUOK o R 1 o B
Fl— 2B R S Bl B B4 . — SE RS EE 5L,
7S BR R [ K AE PRI EE B 34 OR B A R,
X R TS BRAE IS M B A M 22 B i A
HEECAE BB/, BT 2 S R A K G
F Jo 958 10 A 1A Jim T A, PR 7S BR AR AR B HL
A B R X R LB TN A G E
A

LIS EREE (2 W 1 (B i AH
0.8% . 11SEKE W HEXT ) 454 5 7S BREE 11
FAL, [FIFE H— 2% UK i R Pk o il A1 — 4% Tlk oK i
M B AE 2 A, (H o 5 R B AE A2 B — A T

T WG AH 3 2 R S R R AR X 43 RN K [F]
PPk 22 S, 2H A 1 1S BRER 1 89 5 4 256 7] 8 43S TR
W —H A B, ABAIAB,, 5 414 AB, A
AAB,, Hor AR R IR ME W3, B AR 3R B 3
11S BR A (16 i B8 B T Wk B R A5 ol sk, i g
KK KR B A WAE0~2 CKPFE R, &
A 2y 86% 1) 11S 2 73 ULUE 1K IR PEAT HT T 118
BRAR AV 4 Ry B

H T LIS R 7S A & 45 H RRIR 1Y) 2 B R 28 1 AN
SR B AT R AR B R R P A O [
BTRR , DA 52 I K G T A 7S Bk AR
T A IR (FF A R R B =R ) B UK 1S
BREE A 16%~20% , H. 7S BR4E 11 P o T2 5]
A AR KB ) RN 2
— BAWR RN IS 5 1ISEBRE A & B2 A
5 TR O CFH 56 R B r=—1%% ) | BV AT 38 3o P AR
TSERE SRS USEREAS &, R KT R
T AR b B R AN A R i A RE R AR
R GE OGNSR . 5o, KE &AW
Vs e FLARE R R OE W AR E M RV
NSRBI TR, BB 119/7S & &
1) B AR 1T AR AP, — e U, R R R T A
FE 5 11S/7S 7 5 o fB 52 1F AH G, i K &2 8 1 BT s
Wiy & AR RN G 5 118/7S & f LU AH &2 1A
DS
1.2 KEEHENE

KEFF i EEALE LT 4 R0, BIIE 5 &1k
it (lipoxygenase , LA & #% 0 i 80 , Lox) . B—TE A
fit (B —amylase) R B (urease) 1 8 (protein-
ase ) , Hi v K 7 g 420 %) B9F 9 R0 S FH e R )32 o

fEE M2 RS MFEASE 1%, KO
T g A B A 3R] B (Lox1 . Lox2 Al Lox3)
53 i 838 . 865 . 859 ™ G R #4 B, TE £l N
T, K R AR LA /N 22 TR AR 5 T
A A T . — BLLOR , AR X —
FebE e B IR B, H I = Sk, DA
TR RS . R EIR AR Dy —Fh A
ML2T R E A B E AR, BB & — ik Z oA il
FHE 7 12 0% hn A, T LA B XU A T R
A ALY, X LY 20t SR O R R
T PSS SRR MR T, R AR TR IR .
Hb KRR AU S AL o i S R R RR T R L 8 2
AR R S E % BT AR AE B RR (0 S A A
AP AR, L, e E M R F Bk
bR Ig A, Ol K G R R B fh—



630] (EFop) A RPNER L i i = R0 AW S SR Ui 61

AT AR
2 REZQULSOHBEREMRE
HAE 4

ST 2635 B R TR T 4H 3 1Y) g A 5 PR AR
2R 2 5 7E D AL 38 x5 AL B A AT
RENS B4 T A 25 (T — &5 40, il 3 — LA T
D 9 Fn = R AILHY , 1) an B8 T AT & 9 A7 AE X
B OB A A 3 B O UM B AR L D, R RN
SR N IR PSS e e ISR i A = DN R R L
MR RAEHERFE XL,

21 7S 11SHKERMWEBEREMELHFHE

TSERE PR RS A 15 A R (C61-
CG15) , &/ oy i TE W45 e (A b i [R) X3, A
W 22 T) A7 R AR R BE 0 AR o 7S 35K 2R 11 G
FER A B2 - 55 — A1 A G S o 1 o S 1Y
mRNA, 27 2.5 kb; % — 40 & W % i B I % Ay
mRNA, 2 1.7 kb, R ZM R CUET : CCI-CGI5 1Y
BESEOT I FE LA A AR, X B 7S BR R A
FE P 5 D I 25 [ R 0 7 38 4 T B HE A
Ko VL CGI I CC4 FEH Ry ], CG1 45 1 2.5 kb 1)
o' W 3 mRNA, CG4 %% 5 & W 1.7 kb 19 B W 3%
mRNA , i i3 XF b CG1 F CG4 &R 55 & B, A4~
HEEET 6 MINETFTHMSANE T H, Col
FN S — A TS A K E R 0.5 kb P
G, %8 2 38 CG1 R CG4 3k TR §5 5% & WY
mRNA K} o’ (B THRK/IMWZES, &
B , CCI~CGIS 45 PRE 5 75 51 22 1] i {4
SEYEAR 25, PR BLTE 45 0 3 2 H mRNA 78 K & fl iR
KH AT AR R A7k S b BT ) L
BIASTR] L 32 H0 FB DR B i 2 1R it 2 19 53 il S [
FRZ W, 45 L KT IS EREE 45 W3 1 S
T LA S IR 2 A R R 9T N L BB A B
I3 B Bl T Bl 45 B 1 0 A Gk # ek
RRKGEARAKMEN,

LISERE F M ZHEHEEE R, 45 R 1EE
BT VIS BRI F L (Gyl1-7) B e B e,
Fie HEC11S BRAR 11 PR G0 B D [m) sk L 7 A 55 PR T
IR 3R GyI-3 A 1 ERE, g 8 A
WKL B A TR 4 14 (58 kDa) , 3 HE A F A 2
] 2 AT 29 90% 1 R I8 E 5 Gy4 1 Gy5 55 2 250,
e s 1 B AR A LB B R
F i (62 kDa) , £ F1 ¥ 81 Z M8 & 45 29 90% [
UM 5 Gy6 B Gy7 M5 3 25 BE, o Gyo S5 M A R 4
Bk @ T3 v i B T R, TR e A A R A AR

WEYETRER R EERE A . 1ISERE M It 6 AR -
B S X, 430l 6 S AN TR L R 4 A5, B Gyl
(A,B,) . Gy2(AB,) .Gy3 (A, B,) .Gy4 (AAB,) .
Gy5 (AB,) Fl1 Gy7. DL b 6 4~ 5 K Y 45 44 5 4= A
], &AL & 4 AP B FRI3ANNE T
2.2 FERARLERH) 45 A0 B E s A 45

KOG Fh I8 B R N F25H Loxl |\ Lox2 . Lox3
AL, B LA o s . Lox A
Lox2 B A w8 %8 7% 00, TN Low3 J5 R 67 4 2 ST 35t
e, % ARMERN S FEIEE MK . Rk
B, KO+ 08 2 5wk K (loxd) XU Gk K
(lox1lox3 1 lox2lox3 ) i J& = Bt J& (lox1lox2lox3) ,
HIE® MAM, HAZHREE A BE 2257,

H 1 K 2 - 3 Fh IR S [F] T B cDNA 7
I B FE AR V5 D, Loxl 1) ¢DNA 31, 4 K 218
kb, 3 838 IR , 43 F 12 2 94 kDa; Lox2 Hi 865
AR R K AL, 4 F &= 2 97 kDaj Loa3 & A 41
DNA 9 A e F Fl 8 4N N &% T4l ml, H 8
£ % 859 Mz R, 47 T 1 29 96 kDa, LoxI Fl
Lox2 A7 7F 81% (W [R) IR M , Lox1 Fl Lox3 17 7F 74% 1)
[A] Y54, Lox2 F1 Lox3 A7 7€ 70% B9 [R] Y51 . B 5% 36
B - AE g P AL, B A R 2 A TR T 9 1 IR ST
B, RSB E 2 A R AR S & I His 5k 3E, &
B DT IR AT TS V0 DR AR o R AR i R i R 5 AR
I FHLHIBFGE W, Lox2 FE K 781 | % 4 T-A S5
RS Af 45 His-532 5 78 i Glu-532, 3 B Lox2 if§
TEPEE R 5 Loa3 L R 91 I A 2 4 a5 98748 S 380
Lox3 Joik IE# & Mo
3 KEZOUNKRAANNERY

HAE, REEHH G SR i FEA L
TEA e REEARS® RS RKuEAA
S E R R i R B NR A T Ak ALK
ISR NI

VAN R I A S s =Rl R 7 3 Tk G e gl
AHOCRT, ARk FRE KR EF MR Y F T
—HE ARG & TR R R E RS
B4 R ST i A, 9 AN . R S R Prolina % A & R
HaaE(TREASE48%), /=B &= Xt
BB 13%; i & RO5-1415 1 RO5-1771 ) + K& 25
H & 5N 46.3%~46.9% , 1= w8 AX 8 B i
50002T 1% 6%~9% ; K & fi & TN03-350 F11 TNO4-
5321 B8 L 8 A T & B M 43.1%~43.9%, 77 S
A5 H B 7 IR R DL RS R R, K



62 P/ | A A S e 484

R R S R i 2 (R A DG 36 &R T RE
TE A SR A5 B 98 55 B T

BN B TR R R R, KGR i i (3
BRZH A L B A o B, —H Ok,
B A SR AN IR R IS A R BRI T RR K R
FIE S8 G R 8 SR . i Bhast i% &
FB L Wom Eopt R 28 AL o h A A SR
L A R ) SR IR e A
B B TR IS M A . %R A AR
SR, G2 3 R - A A SR S AR R S | A
B/ (1) 36 B T S TR A 5 4 A B D)
KE, 28 B ARDRH I T Aol A= 7= o BT i 3
TR . BT ISHREO S A LR & &
1A 11S BREE F1 1) 16%~20% , H B H2 =5 2 5 & 3
MR o A T e B 7S 5 LIS BRAE (A e, X
AU M REEFRME, SR ERTEAR
RN LS I W WU OB 3 TR S VA e i
F R G A 11S/7S & 1 HUAE A 38 finai 3 i, Bk
T211S/7S B AR = I R S e AR T O Y
J& o BLAh, T 7S ERER VRS e MR LA R
PENME S5 BE A AT A R & 1T A E T
B R AR R T 11S/7S S U E A A B T4
KGR FTEE & kb i s ROk R,

Fz1 FAEANMSTSELELNERENKXEHIEEBEHN

R B B L 1
. 1ISE AT A IR EE W )
ALBL AL B+AB, AAB, AB, (Pa)
1.94 + + + 9989
1.63 + + - 8955
1.38 + - + 9891
1.32 + - + 10 171
1.08 - + - 6791
0.82 + - - 7162
0.49 - + - 4835
0.33 - - + 5381
0.14 - - - 3002

RN A RE S & — AL B A M -1,
4= I8 T S5 RG22 0 AN 0L AN R R o A8 S R 7
A BRBRBER R R L ROBR TR R SE A A T
8 R R SR AR I B N oy 1 T R e SR ) S
R SR SR — ELAR I S o T A R R R RE
B3R B B3, A2 B OB R 5P B i SR 2ok
T A il 0 TS5 7 3 AN H S BO TS A
1717 L 28R A 98 3R B FE KR!, 2T, 1
HH 58 4 J0 I IR B R LB Al i 0 DR RN T A

VA5 PNGREY I TR 7R P ERIE 3 N i B/ S NI
i S Il e % 38 AL A M 5, RO VAR A0 B 5 B
G AR SR R E A M O E 15 2
LA AR 2 B T TR 45 RAEAROE
REFBRMAREE 15 KE B3 58 NIEARE
SEA R R A A, DL B A S 3N R R M
e

4 K #

PLR 8 o8 EE AR R A s WL TE K
1 2 e TR IE B ¥ A A B S PR B A . 2
A, 32 [E Impossible Foods 7\ ] ) Impossible Burger
T B s WO B N 3E N 2R PR Z — |, Impos-
sible Burger &= % il 73 i J2 K L4 5 1 o 7 2
R T R 0, o B R L AR ) B4 AR
PR, 7% B4R e K L S i R TR
b, DL HOE SR, R A E R B AT
Ly PR 7 ot T i e R R

HNTERKREME TR AR, AT
o 32 A 190 I 59 [ R, R B AR B b i e . TG
TEGEIR B84 M N 1A R, B R0 A R ASE ) X
PR B 3N ) A5 F T R R R Y AR
RV E RSN REH MR, H
U, BBl A 23 1 AR IC AN R 1 TR R A
REAIIE R AE LIRS B N EE S F/ors |,
717 2 LA AR T 36 R4 ) R T
B RESFHOR AR BE L AL E 1) i AR E AT B
S5 TR E R H R H bR, 220058 50 1 ik 15
AN R 52 1Y i BRAR Kok R i #, 10 4> ) A 7
A A8 Al KT T A Ml Xof it A T AR
SRR S T RE AR ST B R R
F R Al i T e %) i XUl A o

S

[ 1] BEEGEE 2019 4F v [l oK & 17 45 JE # [l it F1 2020 4F & B2 (J].
ZRAbARM BE#,2020,45(1) : 45-49.

[21 #h FB, &R, E #,%. ETEKRES D EKT M
ST KA. AR LAl B2, 2017 ,42(6) : 64-68.

[ 3] Edks, BI5H, HadE, % RO Ine s w s & a f
I B AR A, 2019(7) : 7-9.

[4]1 PV, E 3F, 2808, 5% KSR 078 2F ). K
G R ,2018,37(6) :975-983.

[51 X 0. KGR E IR B 286 R AT S [0 5k R
TR AR (A SRFL AR, 2014,29(2) 1 175-178.

[ 61 KA. 08 55 0o BF 5% iF 8 (1] B R AR, 2017
(10) : 64-65.

[ 71 W& 8RR, B, &5 . R A B 24 K A 6 &



610 15 25 e A5 < R4 2143 WF 5T T R, H 63
PEVRAH SRR I A Al Blo . 2017,42(1) : 12-15. ture[J]. Theoretical and Applied Genetics, 2017, 130(10): 1975-

[ 8] Jhlwe o8, MG, ok, 55 B A R 3R WL M A i 1991.

PE R F 1 B FEE ()] KR ,2019,38(4) : 644-649. [26] Choi S W, Chae W G, Kang G Y, et al. Breeding of tetra null

[ 91 ZEE . IR UK . R0 ROy B AR ). 58 Rk FE soybean (Glycine max) for lipoxygenase, kunitz trypsin inhibitor,
“#,2019(12):103-107. lectin, and 7Sa’subunit proteins[J]. Plant Breeding, 2021, 140

[10] X4, EIH 553, % R BAE AT R AR LR (1): 123-129.

MR, 2017,42(6) : 53-57. [27] Zhang S, Du H, Ma Y, et al. Linkage and association study dis-

[10] BESE T, HRE NI, ) A 5, 45 . R 7 2l U 11 7™ ot B 11 [ covered loci and candidate genes for glycinin and B —congly-

F oA N5 A PR I 52 101, 35 Mok BR 2, 2012, 37(2) cinin in soybean (Glycine max L. Merr.)[J]. Theoretical and Ap-
45-48. plied Genetics, 2021, 134: 1201-1215.

[12] 2 B, 4B 06, BTN 00, 45 . G U e Ak K = 9h 5l H I [28] Wang J, Kuang H, Zhang Z, et al. Generation of seed
= B d’ﬂ(i{@“/ﬂ% 2012,37(6) : 72-74,78. lipoxygenase—free soybean using CRISPR-Cas9[J]. The Crop

(131 BERM i, IR, 4 REAFA LR M2 R 32 Journal, 2020, 8(3): 432-439.

JoU PR B 35t A A ?r]](*ﬁ?é PEA BT A At Al Bl 2%, 2018, [29] Islam N, Krishnan H B, Natarajan S. Proteomic profiling of fast
43(3):8-12. neutron—induced soybean mutant unveiled pathways associated

[14] TIppoushi K, Tanaka Y, Wakagi M, et al. Evaluation of protein with increased seed protein content[]J]. Journal of Proteome Re-
extraction methods for B —conglycinin quantification in soybeans search, 2020, 19(10): 3936-3944.
and soybean products|J]. Lwt Food Science & Technology, 2020, [30] MR, JEADE, BT, 45 FE AR AL X R S Al g 5
132: 109871. & AR BRI GO R, 2009,34(5) - 7-9.

[15] Luthria D L, Maria John K M, Marupaka R, et al. Recent up- [31] 5%, B 58, @ UL, &5 F A ASFRAECR B B
date on methodologies for extraction and analysis of soybean FhoE e 5L IR AR Ak AT R AL AR BE 2, 2016, 41
seed proteins|J]. Journal of the Science of Food and Agriculture, (6):45-49.

2018, 98(15): 5572-5580. (321 A S, SRRk, bR T, 45 R B AR SR AN i A AR (]

[16] Espinosa-Hernandez E, Morales—Camacho J 1, Fernandez— HHRAEST AT, 35 AR AL B 2%, 2012,37(2) - 1-3.

Velasco D A, et al. The insertion of bioactive peptides at the C— [33] FBubSm XU, M4 45 K A % ok R A v it st
terminal end of an 11S globulin changes the structural stability A& 2R Ak B BIF 5T SR (D). 5 ARfeOll A4, 2008, 33(2)
and improves the antihypertensive activity[J]. Electronic Journal 13-16,22.

of Biotechnology,2019,37:18-24. [34] LeeS, Van K, Sung M, et al. Genome-wide association study of

[17] Liu Y, Dou B, Fan L, et al. MTGase mediated polymerization of seed protein, oil and amino acid contents in soybean from matu-
118 globulin to enhance its functionalities and the proteomics rity groups I to IV[J]. Theoretical and Applied Genetics, 2019,
[JI. Journal of Biobased Materials and Bioenergy, 2019, 13(4): 132(6): 1639-1659.

564-569. [35] Kumar V, Rani A, Tayalkar T, et al. Assessment of processing

[18] Z=3uk, XU, AN, & . R 5 & ARk & B 2 30m and nutritional parameters in soybean genotypes with contrast-
T4 VIFEI R[] ?jbiﬁﬂkf##’ 2017,42(1) :50-55. ing level of protein content[J]. Electronic Journal of Plant Breed-

[19] XUF o, HER], WA, & . K0 5 AR 5 RS R 05 ing, 2018, 9(4): 1403-1411.
iTe] ﬁﬁ*ﬁ?@‘@ﬁﬂ:jt ;F—Hﬁzz‘“/ﬂ% 2016,41(4):100-105. [36] Sudari¢ A, Kotar M M, Duvnjak T, et al. Improving seed quality

[20] HGENI, XFTE JEARDE, & /DB SFFRL & 5 52 of soybean suitable for growing in Europe[M] London: IntechO-
)ﬁﬂ@a‘é%ﬁ?{[ﬂ./ﬁtﬂﬂkﬂ% ,2016,41(3):95-98. pen, 2019: 416-680.

[21] Matsuo A, Matsushita K, Fukuzumi A, et al. Comparison of vari- [37] Oltmans—Deardorff S E, Fehr W R, Shoemaker R C. Marker—
ous soybean allergen levels in genetically and non—genetically assisted selection for elevated concentrations of the «’ subunit
modified soybeans[J]. Foods, 2020, 9(4): 522. of B—conglycinin and its influence on agronomic and seed traits

[22] FHEM K H, XA, A5 R F K G5 R A5 of soybean[J]. Crop Science, 2013, 53(1): 1-8.

e BT [0, 7 AR A BF2#, 2013, 38(3) : 68-71. [38] Jenkinson J E, Fehr W R. Agronomic and seed characteristics

[23] Wang X, Luo K, Liu S, et al. Textural and rheological properties of soybean lines with alleles for modified glycinin concentration
of soy protein isolate tofu—type emulsion gels: influence of soy- [J]. Crop Science, 2010, 50(5): 1896-1903.
bean variety and coagulant typelJ]. Food Biophysics, 2018, 13 [39] Navicha W B, Hua Y, Masamba K, et al. Optimization of soy-
(3): 324-332. bean roasting parameters in developing nutritious and lipoxygen-

[24] Shimoyamada M, Shikano H, Mogami S, et al. Effect of two— ase free soymilk[J]. Journal of Food Measurement and Character-
step heat treatment processes on the formation of protein par- ization, 2017, 11(4): 1899-1908.
ticles and oil droplets in soymilk[J]. Food Science and Technol- [40] £ &, EEd .8 W,%. KO EEPHE A0 sEe
ogy Research, 2020, 26(3): 445-450. R FEE ST, v FEHDRHE Y 24, 2018 ,40(4) : 608-612.

[25] Patil G, Mian R, Vuong T, et al. Molecular mapping and genom- ( A= 25 #IF x| s & )

ics of soybean seed protein: a review and perspective for the fu-



