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The Effect of Soybean Quality Characteristics on Dried Tofu Processing Quality

and Adaptability Evaluation

NAN Xi - ping , LIU Xiang - ying , TIAN Zhi - gang , MENG Yue , FAN Jie - ying , SUN Hong - rui , LI Ruo - shu ,

KANG Li-ning

(Agricultural Products Processing Research Institution, Jilin Academy of Agricultural Sciences, Changchun 130033, China)

Abstract: In order to study the correlation between soybean varieties quality characteristics and dried tofu processing quality,
and the adaptability of different soybean varieties to dried bean curd processing, 25 soybean cultivars(lines) from Heilongjiang
and Jilin were selected. Physical and chemical indicators of the raw soybean, quality characteristics of the dried tofu were
measured and evaluated. The physical and chemical indexes of different soybean cultivars and dried tofu showed a great differ-
ence. The correlation analysis illustrated that the most significantly positive or significantly positive correlation were existed be-
tween protein content tofu, soluble protein content of soybean kernel and quality characteristics of dried tofu (such as protein
content, moisture content, shearing force, yield of dried tofu). But there were the most significantly negative or significantly
negative correlation between fat content, 11S content of soybean kernel and quality characteristics of dried tofu. It is therefore
revealed that the research results could be used for industrial production of dried tofu and provide a theoretical basis for special
soybean which is more suitable for producing dried tofu. The adaptability of different soybean varieties to dried tofu processing

was evaluated by factor analysis, and 5 soybean varieties(lines) containing Dongnong 42, Jiyu 204, Dongnong 48, 2010-60

and 2003-342-244 were screened out, which were adapted to dried tofu processing.
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Table 1 Physical and chemical analysis of different soybean varieties ( lines)
ey i (R ) AR [ER A S| KPR o,
=
Name of cultivars 100-seed Protein Soluble 8 11S/% 7S/ % 11S/7S
No Oil content/ %
(lines) weight content/ % protein/%
HEH 204
1 15.83 40.53 32.38 23.10 26.50 17.30 1.53
Jiyu 204
HE 202
2 16.48 38.54 31.52 24.16 26.30 13.00 2.02
Jiyu 202
N2 03336-10
3 21.21 40. 69 30.65 22.75 33.90 18.60 1.82
Gongjiao 03336-10
F 401
4 15.17 37.50 30.52 23.38 32.50 24.10 1.35
Jiyu 401
INAE 044894
5 18.30 38.90 30.85 23.31 35.60 24.00 1.48
Gongjiao 044894
6 2003-342-244 17.96 40. 66 32.46 21.91 35.60 18.10 1.97
HESS
7 20.79 41.50 34.75 22.79 42.10 22.60 1.86

Hefeng 55
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Name of cultivars 100-seed Protein Soluble " 11S/% 7S/ % 118/78

No Oil content/ %
(lines) weight content/ % protein/ %
A 407

8 13.20 38.65 29.20 22.36 41.40 20.30 2.04
Jiyu 407
HH 406

9 17.41 36.81 26.28 23.24 39.00 20. 80 1.88
Jiyu 406
HEH 404

10 16.82 35.53 28.28 23.79 35.50 25.70 1.38
Jiyu 404
A 502

11 14.20 34.18 27.56 21.96 42.80 27.10 1.58
Jiyu 502
THH 403

12 14.37 35.69 29.59 23.22 31.70 24.10 1.32
Jiyu 403
HH9S

13 22.47 36.85 27.88 22.23 58.30 29.50 1.98
Jiyu 95
HH 503

14 19.76 39.14 30.03 22.06 52.70 32.00 1.65
Jiyu 503

INAE 021113

Gongjiao 02111-3

s
1 505

16 16.76 37.60 26.48 19.98 45.30 31.60 1.43
Jiyu 505

17 2010-60 18.68 39.10 31.80 21.51 36.00 23.10 1.56
+E 301

18 16.04 35.51 28.27 23.54 46.20 19.50 2.37
Jiyu 301

AAE 05220-13
19 16.75 37.03 28.94 20.28 46.20 40.60 1.14
Gongjiao 05220-13

HFHE M
20 19.19 35.54 28.23 21.10 36.50 23.90 1.53
Jiyu 94

NEE06124-13
21 16.04 35.06 28.04 24.52 42.00 27.20 1.54
Gongjiao 06124-13

o
B 203
22 18.59 38.25 29.79 24.08 40.60 28.50 1.42
Jiyu 203
HE 86
23 20.40 37.42 30.23 20.20 29.80 29.60 1.01
Jiyu 86
ARk 42
24 19.92 41.03 31.67 20.40 54.10 25.80 2.10
Dongnong 42
IR 48
25 19.38 42.44 34.01 19.42 44.80 24.30 1.84
Dongnong 48
SE-X{H Mean 17.76 37.97 29.81 22.34 40.34 24.90 1.65
A7 % Range 13.20 ~22.47 34.18 ~42.44 25.79 ~34.75 19.42 ~24.52 26.30 ~58.30 13.00~40.60 1.01 ~2.
b2

2.34 2.28 2.32 1.43 8.49 5.82 0.32

Standard deviation

AR SR CV/ % 13.18 6.01 7.7 6.40 21.05 23.37 19.39
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Table 2 Analysis of dried tofu yield and quality of different soybean varieties

e mRh (R ) 25K G B e BTSSR TR LiZIpi]
a2
Name of cultivars Moisture Protein " Fresh yield Dried yield Shearing
No. Oil content/%
(lines) content/ % content/ % /(g kg™") /(g-kg™) force/g
HEH 204
1 63.50 61.42 34.78 829.41 364.98 409. 81
Jiyu 204
HEH 202
2 60. 42 54.19 36.68 910.96 340.96 331.54
Jiyu 202
AT 03336-10
3 60.13 57.83 38.00 812.35 371.15 512.18
Gongjiao 03336-10
HH 401
4 63.08 54.04 35.31 905.21 342.38 345.30
Jiyu 401
INAE 044894
5 60.03 57.31 37.11 818.27 368. 10 387.43
Gongjiao 044894
6 2003-342-244 59.97 60.04 34.70 894.55 345.07 512.11
H“ESS
7 60.09 60.73 31.13 714.41 400.41 587.74
Hefeng 55
HEH 407
8 57.14 52.84 36.52 781.43 379.80 570. 40
Jiyu 407
HH 406
9 60. 14 50. 66 37.86 851.64 357.61 392.51
Jiyu 406
HH 404
10 61.13 48.88 39.33 737.02 392.57 324.91
Jiyu 404
HE 502
11 58.99 52.83 36.52 837.00 362.20 311.35
Jiyu 502
HH 403
12 63.80 50.97 37.52 913.93 340.10 340.99
Jiyu 403
HH9S
13 62.64 54.12 34.66 791.25 377.46 446.47

Jiyu 95
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N Name of cultivars Moisture Protein " Fresh yield Dried yield Shearing
No. Oil content/ %
(lines) content/ % content/ % /(g-kg™") /(gkg™) force/g
FHHE 503
14 57.71 54.33 33.67 885.60 348.25 443.29
Jiyu 503
ANAE02111-3
15 54.68 48.82 37.57 723.23 397.28 473.58
Gongjiao 02111-3
HH 505
16 58.47 54.84 32.01 696. 81 406.33 546.98
Jiyu 505
17 2010-60 60.75 54.99 28.22 882.39 350.18 615.16
FHHE 301
18 58.01 50.49 37.11 761.21 385.98 430.15
Jiyu 301
ANZE 05220-13
19 56.21 54.74 30.55 721.36 399.19 678.73
Jiyu 05220-13
B
20 56.97 52.85 37.70 809.79 371.18 339.95
Jiyu 94
NAE06124-13
21 62.20 49.21 39.00 767.99 383.09 402.55
Gongjiao 06124-13
FHHE 203
22 58.41 53.02 39.53 815.48 370.63 422.36
Jiyu 203
T H 86
23 56.82 57.06 35.67 756. 19 394.07 535.49
Jiyu 86
KA 42
24 62.13 60.37 34.54 843.49 363.75 525.26
Dongnong 42
KA 48
25 64.35 59.54 32.89 809.19 373.68 473.89
Dongnong 48
SE-Y{H Mean 59.91 54.64 35.54 810.81 371.46 454.41
A% 1iF Range 54.68 ~64.35 48.82 ~61.42 28.22 ~39.53  696.81 ~913.93 340.10 ~406.33 311.35 ~678.73
FrifEZ S 2.57 3.81 2.88 65.54 20.15 99.99
ARFERELCV/ % 4.29 6.97 8.09 8.08 5.42 22.00

2.3 XEMAEBLERS TEERREREXE

S

RS iy FRORE L i B 2 18] (8 A S A 45 2R 3R
WK R R &R S EA SRR B (r
=0.84),7S HKEMEE A & LR S E 2 R
FHMK(r=-0.40;r=-0.41) (%3).

L SR AR Z A A AR DG A A R B T L
JEERR T & S T SR A R R A (r =
-0.51), T EFREMNRES TEE & KR L RFE
IEMR(r=0.45) , U 5T EEEASRLT
G TSR R BEIERK(r=0.41;r=0.43) |
ST OERN & EER B ERML(r=-0.70)
(£3).

KRG AL FORE KL 548 AR -5 5 o BUIR AR
I ASCHE TR M FP R A S i S T EEEA
SRR B FIEME (r=0.87) ST EETY
EWFIEMK (r=0.45) ST EENRT&E2 R
FHAMK(r=-0.46) FRDKEEEH SRS T
HEEASTREREEIEML(r=0.80) 5T
JE S K AR BFIEAR (r =0.45) 5T @I W
PR W TS (r = - 0.43) PRI G & 1 &
TEENR I AR B IEA R (r =0.62) 5+
EF%A@JJJI*&E%@*H?QU— -0.55) . 'ﬁ$4
B 3 A i I 1 *H?é(r— -0.46),75 &
TEEREEGRE BF AR (r = -0. 47)(%%3)
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Table 3 Correlation analysis between physical and chemical indexes of soybean and yield and quality of dried tofu

IKIE TR TEE _ _ _
e o rera "N TEEE TERE TG
EHEE AgE EheRE kR o RUEE o
. ) . . . . o . M Wigh ) THRAGR
PR Protein Soluble 0il 118 7S 11S/7S  Moisture AR
Protein of  Fat of Dried
content protein content content of Fresh yield
dried tofu dried tofu yield
content dried tofu
A &E
Protein content
KL |
0.84""
Soluble protein content
P i 5
-0.31 -0.16
Oil content
11S -0.08 -0.32 -0.28
78 -0.32 -0.40" -0.41" 0.57""
118/7S 0.28 0.13 0.15 0.34 -0.55""
TR E K _
0.33 0.45* 0.13 -0.23 -0.38 0.1
Moisture content
PR &= .
0.87"* 0.80"* -0.46%-0.14 -0.22 0.11 0.29
Protein of dried tofu
TR .
-0.46" -0.43" 0.62*+0.19 -0.25 0.05 -0.04 -0.51""
Fat of dried tofu
TR
0.19 0.31 0.2 -0.36 -0.47" 0.13 0.45" 0.13 0.05
Fresh yield of dried tofu
R | | N
-0.16 -0.29 -0.24 0.36 0.49* -0.15 -0.45* -0.1 -0.07 -1.00""*
Dried yield of dried tofu
LAIP . .
0.45"° 0.25 -0.55%%0.29 0.33 0.02 -0.32 0.41° -0.70" " -0.41" 0.43"

Shearing force

OB EEATE T R B EAFE (e =0.05 B, r=0.3961;a =0.01 A},r=0.5052)
* Significant correlation, * * The very significant correlation(a =0.05 f,r =0.3961;a =0.01 f},r =0.5052).
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FEAEL AR K 22 WU 45 AR 5 AL o D O LA AR B
SEEREAUFEAR (RO TR ) FEAR B 25 B i 1) [R5 4%
OrEATER A VR, AR PR A R HN AL A
A T, A SRAE T SR A B 6 SRR
ARAFAE AL 3 ANAN T (K 4) , I 2 5Tl R
IRFI AR AR 1Y 89. 7% o ATRF 1 X T 523 i
T3 A, 7 22 5Tk R 5 3 AN AT
939, 1% s 28 2 X T 2R &E A & & R & &
SO SZBCAE T, O 2 5Tk 3 ATy

TR 3 NATH T 22.4% o B AR TFFRR A
ARSNGBV X A A T A
I3(35) o LIS AILA T 75 28 5Tl AR 5 A 2L H 7
S5 25 TTRRAR A BT A O A BEAT A L, i sr
WrLia i k. LiG W10 F=0.391/1 +
0.385/2 +0. 224f3 . H L35 43507E[ 0,100 | X [i] A
PEAT RS AL e AL, RIVAT 43 BZAEAS 10 255 W
IR AR T2 B R A [ ol 4 58 o T A e
FTE AN
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Table 4 The factor load matrix after the

variance of the maximum rotation

n ”n A
x(1) 0.2782 -0.0314 0.9126
x(2) 0.0703 0.7298 0.4764
x(3) -0.0131 -0.9087 0.0021
x(4) 0.9784 -0.0518 0.1901
x(5) -0.9778 0.0812 -0.1864
x(6) -0.3319 0.8386 -0.2764
J5 2 5k Variance contribution 2.1060 2.0718 1.2071
23t 5i#k Cumulative contribution  35.0999 69.6294 89.7475

WRIELEE 1

AR (RS FRA 42 35 F 204,

7k 48 201060 1 2003-342-24-4 3X 5 4> K fif il
%5 FRAZHETFEHMEETH

Table 5 Factor scores and comprehensive evaluation of different soybean

(R)WT S0 T286 & BT R Er , Ul B X 2L &
e 58 0 Ty i B AT A A SR
PLkEry S A REMF(R) frpia B A & A & i
FUKEE 8 & B (390 20 00 e Sl ik
2.78% F12.65% ) 1M 7S 7 & AR W & 2 BAK (3
H HE S A BEARAR 3. 18% F1 1.07% ) BT (£ 2 1t
BER) L EFM T EEEA SRR EATE
15 A R AN A (XE o 0l b SR
2.23% 4.63% 41.02 g-kg ' F152.84 ), i Je i
FEBAL(BHME SR ARIR 2. 51% ) B9FE A (R
3IFERAR) MR KSR (R) &7+
GBS I TR RNE SR S A 3

FFs AP (5 A FK HF 1155 HF 2 155 ¥ 3 155 MR LR & B 11505
No. Name of cultivars( lines) Y(i,l) Y(i,2) Y(i,3) Standardized comprehensive factor score
HE 204
1 -0.0140 0.4719 1.9786 76.19
Jiyu 204
HH 202
2 1.5956 -0.5550 -0.0835 66.38
Jiyu 202
AN3E 03336-10
3 -0. 1462 0.1186 0.3603 52.50
Gongjiao 03336-10
HEH 401
4 1.3657 -0.3743 0.7745 73.78
Jiyu 401
INAE 044894
5 0.0382 -0.2878 0.5103 50.31
Gongjiao 044894
6 2003-342-244 1.3728 1.0288 -0.0371 89.33
GF55
7 -1.5241 1.6224 0.7823 58.30
Hefeng 55
HE 407
8 -0.2768 0.1913 -1.2687 35.79
Jiyu 407
HH 406
9 0. 6687 -0.9120 -0.3662 42.13
Jiyu 406
HH 404
10 -1.3620 -1.8564 0.6515 2.10
Jiyu 404
HH 502
11 0.5304 -0.8384 -0.2831 41.82
Jiyu 502
THH 403
12 1.4014 -1.0304 0.7277 63.05
Jiyu 403
HH 95
13 -0.4920 -0.0547 0.9943 49.92
Jiyu 95
HH 503
14 1.5167 0.4498 -1.2654 70.31

Jiyu 503
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%S
75 aRh (R ) 258 A 11555 HF 2 155 HF 3 135 MR G N F1545)
No. Name of cultivars(lines) Y(i,l) Y(i,2) Y(i,3) Standardized comprehensive factor score

AR 021113
15 -1.0391 -0.7890 -1.9639 0
Gongjiao 02111-3
HE 505
16 —1.6554 0.7959 -0.1975 32.94
Jiyu 505
17 2010-60 1.4230 2.0257 -0.7321 100. 00
HE 301
18 -0.6712 -0.7696 -0.7335 18.38
Jiyu 301
AN AE 05220-13
19 -1.0186 1.6953 -1.5188 45.83
Gongjiao 05220-13
HH 9%
20 0. 1598 -0.9080 —-0.8578 28.88
Jiyu 94
NAE06124-13
21 -0.9142 —1.4147 0.6770 17.20
Gongjiao 06124-13
THE 203
22 0.0348 —-0.8800 -0.5043 30.65
Jiyu 203
HH 86
23 -0.8848 0.4957 -0.6502 36.57
Jiyu 86
ok 42
24 0.2688 0.9635 1.0307 79.96
Dongnong 42
TRAR 48
25 -0.3775 0.8115 1.9748 75.67

Dongnong 48

3 #it5itie

KGR ) A 27 B 28 BRI A5 e 2 A B R
oY) (MG N e 2 I N i NI A o S g
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T BN [ o A = 1 T T A AN A [

R SRR RL & B 6 bR 22 18], 1 526 A B AR b
Z (8], DL KRR 8 5 AR A 2 (B A7 A 5 2%
IRFR . XA 10 0 & M 24 BE S R ATVEAN Ji ok
s SO 7 it it SOt A DRI, ] s Sy pl Bk i o
I N S, DA & R R A T R 4R
SRAFRIRTREPE . [ P A2 3 X K T R T R
583 BN T 2 A 56 R AT T R RS,
FEACHAG T IR 7 i SR O R T —
WEEMTLHRE M. X REHMS 5
JE 0 T B 1 26 ZR B 5 LA B P B¢ O T 1 AF
FKTAERRETF . AR, KRR 5 T
ST AR A Z MR R A& =
FAFRKEEE R & 15 T 2R A & & AR
Wi 5T G Ng I & Y R B IEA G OC R,

FERLIG T O 1 5 T S0 55 U0 g 52 4% Sk 2 90 AH G ¢
R OFREASTES T EE Y FRoK B &R
Fo S T O SR 82 B EAHX R, AR
BT RMPROKIEEE A SRS T O IR &
HOFRENSES TEHEEASEIS &5 T
GIRRIAR R R BE AR,

dn PP 48 AR Z BAE R I B 2% 00 R s R
HAE R E N, AT X TE 255 P B, ] 0 —
e bR 0 T B I I LA 4 A ™ BT .
PR3 T 3 3 4 S 5 i 5 /0 HLAR 0 7 A 8 [
T, IR F Tk R0 £ 1 2 1 H B (8 28 4 D 5
FONA L R . AT ST T LR A
TN EOR, i1t H AR 4R 42 35 & 204 R4k 48 ,2010-
60 F12003-342-24-4 I 5 A~ G 8 hn T8 B 5 1)
KGR (AR ) o BFRE G RULIE A I T 5%
PR A N 2 B AT B S s AOK ISR R A
TR 7S AR & BRI RE A, Lk ny R s
AP A P T R B R R B S SR
R DL I AT 45 S R T 8 N T % JRUR Y i
PRERAL T B HE AR S FE



956

&l

B

6 1

S 30k

(1]

(5]

[10]

[11]

[12]

EE s Tk Ehl L& i 2. RE a3 SB/
T10687-2012[ S]. Jbt: Hf [E 5 i fAt, 2012 4. (China
food industry association professional committee of bean products.
Classification of soy foods: SB/T10687-2012[ S].
Standards Press, 2012 4.)

IR, W RSy D SIS T | B S T
ARIARFELI]. PELARRE, 1996, 29(2) : 28-33. (Jin ] P,

Gai J Y. Local soybean varieties of tofu output, quality and pro-

Beijing: China

cessing traits of correlation [ J ].
1996, 29(2) : 28-33.)

VR, BREL, B9, S5, KOG RN R 8 I T AR Y 22 5
[J]. FrEEL, 1990(1) : 76-79. (Xu X B, Chen X, Zhao N

China Agricultural Science,

X, et al. Difference of soybean tofu processing traits[ J]. China
0il, 1990(1): 76-79.)

KK, pRYL, d DR KA ) i il 208 7 i i 5
BRRRIBIFE AT )], KRRk, 1986, 5(3) : 189-195. (Wu
T L, Yang Q K, Meng Q X. Research and analysis on the quantity
and quality of bean curd products of different soybean varieties
[J]. Soybean Science, 1986, 5(3) : 189-195. )

Min S, Yu Y, Martin S S. Effect of soybean varieties and growing
locations on the physical and chemical properties of soymilk and to-
fu[ J]. Journal of Food Science, 2005, 70(1) : ¢8-c21.
EISUCET I i =N NIERTE ST R NSRS 89 1S SR U PSER
[J]. RER, 2006, 25(1) : 32-37. (Zhang M J, Wei Y M.
The relationship between soybean quality traits and tofu gel proper-
ties[J]. Soybean Science, 2006, 25(1) : 32-37.)

S, s, BE A KA ] RN AR R
LHEEFEAZHATSHMLRI]. REREE, 1992, 11
(4):283-289. (Zhou X N, GaiJ Y, Ma Y H. Variation of soy-
bean tofu processing traits and storage and each protein content of
relationship[ J]. Soybean Science, 1992, 11(4) : 283-289. )
WR2AE, i, BOESR, AF. RO BTPER S S R
ARSCHERIFEL )], h A28, 2004, 20(1) :138-140, 166.
(Chen X Z, Xie H, Jia H R, et al. Research on the correlation
between quality traits and tofu yield of soybean varieties [ J]. Chi-
nese Agricultural Science Bulletin,2004,20(1) :138-140, 166. )
RN, TIRT, AZHE, % REHEATEANS 79/118
Xt S B s )], T E g, 2006, 31(4) ;@ 16-
19. (Cheng C L, Wang Z Y, Shi Y G, et al. The effect of soy-
bean protein subunit composition and 7S/11S on the quality and
yield of bean curd[ J]. China Oil, 2006, 31(4) . 16-19.)
UM, XM, TE%E, % KEEOA 05 560 B
MmFsE [J]. & Tl BR4, 2015, 36 (13): 9498, 102.
(Huang M W, Liu J M, Wang Y H, et al. Study on soybean pro-
tein component and quality of bean curd[ J]. Science and Tech-
nology of Food Industry, 2015, 36(13) : 94-98, 102.)

Bk, REEASEERPOCRMPRT]. RESEMT
Ak, 2016, 23(3) : 55-57. (Fan Y H. Research on the relation-
ship between soybean protein and bean curd quality [J]. Cereal &
Food Industry, 2016, 23(3): 55-57.)

Poysa V, Woodrow L, Yu K. Effect of soy protein subunit compo-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

sition on tofu quality[ J]. Food Research International, 2006, 39
(3):309-317.

FEsr T, WAERI, XIS, 45 KRS F B 5 U
FIP b BURFE R C R BT LT ] R SR T, 2010, 5.
13-17. (Kang L N, Tian Z G, Liu X Y, et al. Research on the
relationship between the quality characteristics of soybean varieties
and the quality characteristics of textured protein products [ J].
Cereal & Feed Industry, 2010, 5: 13-17.)

MER, BT, XIFDE, 4. BT HEF AR s R g
TSR B AR [T ]. AN, 2010, 10; 120-124. (Tian
7 G, Kang L N, Liu X Y, et al. Based on factor analysis of soy-
bean tofu processing quality comprehensive evaluation[ J]. Cereals
and Oils Processing, 2010, 10:120-124. )

XUFHE, BT, RGN, &5 R [RIR S AR T AL S i
RIERFSE[)]. KGR, 2010, 29(5) : 848-852, 857. (Liu
XY, Kang L N, Tian Z G, et al. Adaptability of different soybean
varieties to Bei-tofu processing [ J]. Soybean Science , 2010, 29
(5):848-852, 857.)

BREHK, BT, 5K, S5, RS RO T AR R
JAEERR R ()], Bk Tk B4, 2012, 33(9): 100-103,
107. (Wei Y G, Kang L N, Zhang L, et al. Effect of soybean va-
rieties on the yield and quality characteristics of double protein
cheese [J]. Science and Technology of Food Industry, 2012, 33
(9): 100-103, 107.)

XA, AN, BT IO SRR RIEE R R 2k S8 A
AKPEREm[T]. EARALO AR, 2012, 37(6) : 56-60. (Liu X
Y, Tian Z G, Kang L. N. Effect of soybean varieties and coagulant
on water retention property of tofu[ J]. Jilin Agricultural Sciences,
2012, 37(6) : 56-60. )

FHERI, XUAESE, BT R ARl il BT 5 AT i BT i O 3R
R [J]. FhkgRb22, 2013, 38(3): 72-75. (Tian Z G,
Liu X Y, Kang L N. Study on the relationship between the quality
of soybean varieties and Yuba quality[ J]. Jilin Agricultural Sci-
ences, 2013, 38(3) . 72-75.)

[ 5 o B A 0 SR AR E B R D . R E R
TR E . GB/T 55192008 [ S]. AbaT: v [ 4 ik i hit
#1, 2008 4. (State Administration of Quality Supervision and In-
spection, Standardization Administration of China. Measure of
Grains and beans thousand seed weight: GB/T 5519-2008 [ S].
Beijing: China Standards Press,2008 :4.

L E RO AR AL BOR Z2 51 2. BRI L TiURHG 35 K 4 08 7
GB/T 5497-1985(S]. dtat: EZKMER, 1985: 11. (The na-
tional standardization technical committee of grain and oil. Mois-
ture measurement of Grain and oil: GB/T 5497-1985[S]. Bei-
jing: State Grain Administration, 1985 11.

A ERGHAR AR 22 51 22, bR T B R B E
GB/T 14489.2-2008[ S]. db5l: ERMWER, 1993.: 6. (The
national standardization technical committee of grain and oil. Fuel
moisture and volatile matter content determination: GB/T 14489.
2-2008[ S]. Beijing: State Grain Administration, 1993 6.

Al FR A B i) it A M AG I I it REKIE MR
FHRMPE : NY/T 12052006( S]. Jbxt: s N RILFIE &
AP, 2006: 12. (The ministry of agriculture of oil and products



6 1]

R AR R T A FIRERE

SRS T SIS AR P B e B T AN

957

[23]

[24]

[26]

of quality supervision, inspection and test center. The determina-
tion of water-soluble soybean protein: NY/T 1205-2006[ S]. Bei-
jing: Ministry of Agriculture of the People’ s Republic of China,
2006 12

A EROMARECBOR Z 012, RS EIIE . GB/T 14488.
12008[S]. Jdtat: EFEME)R, 1993: 6. (The national stand-
ardization technical committee of grain and oil.
determination: GB/T 14488. 1-2008 [ S].
1993:6. )

XFEBE, LT, WER, % RIEKREMFIEEE A 7S
LIS 2053 K HOW SE A % & R0 [ T]. KREERL#, 2009, 28
(6):985989. (Liu XY, Kang L N, Tian Z G, et al. 7S and

Fuel oil content
Beijing: State Grain

Administration ,

11S globulin and subunit content of soybean in Northeast China
[J]. Soybean Science, 2009, 28(6) : 985-989. )

Cai T, Chang K C. Processing effect on soybean storage proteins
and their relationship with tofu quality[ J]. Journal of Agricultural
and Food Chemistry, 1999, 47(2) : 720-727.

e NRILFNE T ARR. bl A K hn i, B K
W5E . GB/T5009.3-2010[S]. dbat: vhEbzRMEH i, 2010:
3. (The Ministry of Health of the People’s Republic of China. Na-
tional food safety standard, Determination of water content in food ;
GB/T5009. 3-2010 [ S ]. China Standards

Beijing Press,

[27]

[28]

[29]

[30] %

2010 3.

e N RSEFIE A RS, b2 A K bn, B b & A 5
BIPSE : GB 5009.5-2010[ S]. dtmt: rhiEbrifEili ik, 2010:
6. (The Ministry of Health of the People’s Republic of China. Na-
tional food safety standard, Determination of protein content in
food: GB 5009. 52010 [ S]. China Standards Press,
2010 6.

A NREEFE A, BMZeBE R, gt igim
MRE . GB/T 5009.6-2003[ ST. dbat: o[ E R hrifEd B2
25, 2003:8. (The Ministry of Health of the People’s Republic of

Beijing;

China. National food safety standard, Determination of fat content
in food: GB/T 5009. 62003 [ S]. Beijing: China’s national
standard management committee, 2003 ;8.
FHE. Y3 T SRS S BRI [ D] . PRI s MR R
K2, 2013. (Fu Jia. Effect of mineral elements on the quality
of dried bean curd[ D]. Harbin; Harbin University of Commerce,
2013.)
FEal, ARIESC, TS, A5 BUMSCRCHE B S BT SE P
fiALI]. THRAET., 2012, 39(9) : 164-165, 146. ( Cheng X
X, Lin ] W, Huang M, et al. The application of texture analyzer
and its application in food research[ J]. Guangdong Chemical In-

dustry, 2012, 39(9) : 164-165, 146. )

(b5 931 m)
BT AR, B DABE A R A, A K

i), K45 5 22 T s R

A ST RAV

HEHEMTEFWIESE TR IE S T DR & i v

T HRFRBAKF, i AR ARG A
PER R GmRAV & 11, W HFSE H

EEReEt /R
REEABEH

FITIREBEE T FEA

S 30k

(1]

(2]

Bishop G J, Koncz C. Brassinosteroids and plant steroid hormone
signaling[ J]. Plant Cell, 2002, 14. S97-110.

Kagaya Y ,Ohmiya K, Hattori T. RAV1,a novel DNA-binding pro-
tein, binds to bipartite recognition sequence through two distinct
DNA-binding domains uniquely found in higher plants[ J]. Nucle-
ic Acids Research,1999,27.470-478.
Sohn K H,Lee S C,Jung H W, et al. Expression and functional
roles of the pepper pathogen-induced transcription factor RAV1 in
bacterial disease resistance, and drought and salt stress tolerance
[J]. Plant Molecular Biology,2006, 61 897-915.

Zhao L,Luo Q,Yang C,et al. A RAV-like transcription factor con-
trols photosynthesis and senescence in soybean[ J]. Planta,2008,
227 1389-1399.

Zhao L, Hao D Q, Chen L M, et al. Roles for a soybean RAV -

like orthology in meristem regulation, shoot regeneration and pho-

[6]

[7]

(8]

[9]

[10]

(1]

toperiodicity inferred from transgenic plants[ J]. Journal of Experi-
mental Botany,2012,63 (8) :3257-3270.

Bishop G J, Yokota T. Plants steroid hormones, brassinosteroids:
Current highlights of molecular aspects on their synthesis/metabo-
lism, transport, perception and response[ J]. Plant Cell Physiolo-
gy, 2001,42; 114-120.

Hong, 7, Ueguchi-Tanaka M, Umemura K, et al. A rice brassi-
ebisu dwarf (d2),

nosteroid-deficient mutant, is caused by a loss

of function of a new member of cytochrome P450[ J]. Plant Cell,
2003,15: 2900-2910.

Nomura T, Sato T, Bishop G J, et al. Accumulation of 6-deoxo-
cathasterone and 6- deoxocastasterone in Arabidopsis, pea and to-
mato is suggestive of common rate-limiting steps in brassinosteroid
biosynthesis[ J]. Phytochemistry, 2001, 57 :171-178.

Castillejo C,Pelazl S. The balance between CONSTANS and TEM-
PRANILLO activities determines FT expression to trigger flowering
[J]. Current Biology,2008,18; 1338- 1343.

Esther Marin-Gonzdlez, Luis Matias-Hernandez, Andrea E, et al.
SHORT VEGETATIVE PHASE up-regulates TEMPRANILLO2 floral
repressor at low ambient temperatures[ J]. Plant Physiology,2015,
169:1214-1224.

Hans P S, Mortensen K K. Soluble expression of recombinant pro-
teins in the cytoplasm of Escherichia coli[ J]. Microbial Cell Facto-

ries, 2005 ,4.1.



