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Abstract ; In this study, the bean curd coagulating condition of mechanical manufactured Qianzhang tofu was optimized based

on traditional technique. In order to solve the problem of quality and yield instability of Qianzhang tofu affected by coagulating

processing condition, the single factor and the orthogonal experiment were conducted to optimize the coagulant type, addition

amount, temperature and soymilk concentration. Combined with analysis of sensory evaluation, physical and chemical indica-

tors and texture properties, the standardization parameters of coagulating condition were obtained as follows: The ratio of coag-

ulants gypsum and bittern(g:g) was 1.875:1. 100, the temperature of coagulation was 85°C , the concentration of soybean

milk was 9°. Verification test indicated that the Qianzhang tofu showed significant improvement in quality compared with tradi-

tional Qianzhang tofu in which the water, total protein, yield, elasticity and chewiness increased by 4.92% , 2.87%
7.87% , 1. 63 mm, 20.92 m], respectively. The hardness, viscosity and loss decreased by 313.00 g, 0. 03 mJ and 3.36% ,

respectively.
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Table 1 Sensory evaluation standards of Qianzhang tofu

A AR i
Index Grading Score
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Colour Py B, A 15

e, 2

LA, 25

1% BT RLRE | JC S 10
Taste TV AN, A — 15
BT HB AN, SR 25

Jo b PR 5E 5 10
Texture o SIEEE 15
Yot 25

AN EERTLS 10
Flavor HIRIR G, 15
TAIRAAR 25
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BA5URE ) 76250 R 10 min Ji5 , FR R, HHE4F 100 ¢
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Fig. 1 Effect of the different ratios of coagulants gypsum and bittern

on water content and total protein content of Qianzhang tofu
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Fig. 2 Effect of the different ratios of coagulants gypsum and bittern

on yield rate and sensory score of Qianzhang tofu
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Fig. 3 Effect of the different temperatures of pulp-point on water content

and total protein content of Qianzhang tofu
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Fig. 4 Effect of the different temperatures of pulp-point on yield rate

and sensory score of Qianzhang tofu
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Fig. 5 Effect of the different concentrations of soybean milk on water

content and total protein content of Qianzhang tofu
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Fig. 6 Effect of the different concentrations of soybean milk on yield rate

and sensory score of Qianzhang tofu
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Table 2 Orthogonal factor level

2 Factor

K A B C D
Level BEEFAE: bk (g g) FRIRRE/C 4 Ve =4

The ratio of coagulants gypsum and bittern ~ The temperature of pulp-point ~ The concentration of soybean milk  The vacant column

1 1. 875:1. 100 80 8.5 1
2 1. 825:1. 050 85 9.0 2
3 1.925:1. 150 90 9.5 3

F3 EXRABHER
Table 3 The result of orthogonal test

WIS TR R R WA AR
Test number Factor Index
HATES Js¥: Sl K BEITSr
A B C D The yield The total protein The water The sensory
rate/ % content% content% score/ J3
1 1 1 1 1 121. 14 28. 41 58.41 70
2 1 2 2 2 122.95 31.37 59.79 85
3 1 3 3 3 120. 83 29.32 58.57 75
4 2 1 2 3 117. 41 28.34 58.63 65
5 2 2 3 1 118. 46 28.55 58.28 70
6 2 3 1 2 116.21 27. 65 58.14 70
7 3 1 3 2 117. 84 28. 88 57.81 55
8 3 2 1 3 117. 62 28. 46 58.21 70

9 3 3 2 1 118. 63 28.53 58.41 65
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LL S AR PR FE R Yeild ratio as evaluation index

L& K BAE M PEH F8 R Water content as evaluation index

A B C D A B C D

K1, 364.92 356.39 354.97 358.23 K1, 176.77 174. 85 174.76 175. 10
K2; 355.08 359.03 358.99 357.00 K2, 175.05 176.58 176. 83 175.74
K3; 354.09 355. 67 357.13 355.84 K3; 174.43 175. 12 174. 66 175. 41
k1; 121. 64 118. 80 118.32 119.41 k1; 58.92 58.28 58.25 58.37
k2; 118. 36 119. 68 119. 66 119. 00 k2; 58.35 58. 86 58.94 58.58
k3; 118.03 118. 56 119. 04 118.62 k3; 58. 14 58.37 58.22 58.47
R; 3.61 1.12 1.34 0.79 ; 0.78 0.58 0.72 0.21
E A>C>B>D E A>C>B>D

F A, B, C, F A, B, C,

G A,G,B, G A, G,B,

Ll A e S E HIEM 3548 Protein content as evaluation index LUBCE PEIME M PE 545 Sensory score as evaluation index
A B C D A B C D

K, 89.10 85.63 84.52 85.49 K1; 230 190 210 205
K2, 84.54 88.38 8824 87.90 K2, 205 225 215 210
K3; 85.57 85.50 86.75 86.12 K3; 190 210 200 210
kl; 29.70 28.54 28.17 28.50 kl; 76. 67 63.33 70. 00 68. 33
k2; 28.18 29. 46 29. 41 29. 30 k2; 68. 33 75.00 71.67 70. 00
k3; 28. 62 28.50 28.92 28.71 k3; 63.33 70. 00 66. 67 70. 00
R; 1.52 0.96 1.24 0. 80 R; 13.34 11. 67 5.00 1.67
E A>C>B>D E A>B>C>D

F A, B, C, F A, B, C,

G A, C,B, G A, B,C,

E: EWKE; FAUKE; G &ILAE

E:Primary and secondary relationship; F:Optimal level; G:Optimal combination.
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(%4).
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TR EE SRR T ZHEN TR G, & KE
HIIN 4.92% , G BT A RGN 2. 87% , Y i Y
T 7.87% , K S R0 3.41% , 5 FE R B AR
3.36%

VIR A 2 Bt 0 A 7= T A AR T 5K
G555 T A HIE W T 5K S5 R R H, A
JEREAR 313.00 g, SEPESE N 1. 63 mm , HH L3
20.92 mJ K PERFEAL 0. 03 m],

ZEA R, LT A S Hoolt 19 A 7= T
ZHIVER TR S S DR G T 2SI T 5K G
XFEE, B Y K B B S R A
R BCE VT A3 S | E R T XA TR N i A R
MRS R PE XA TR R, R, AR A s T
SBWE R TR G S K T s ER S5

x4 AREFIZHENMERTKEEIIEE
(ERIRE:9°)
Table 4 Different production process of finished
products compared to Qianzhang tofu

( The concentration of soybean milk: 9°)

IR R BRI Ut T2
Index The Traditional crafts Improved crafts
CYS
(54.72+1.82) (59.64 +£0.70)
The water content/%
BEAPUS R

(28.44 +1.14) (31.41 £0.62)

The total protein content/%
ik
The yield rate/%
B AR
The total yield rate/%
PIER
The Loss rate/%
R
The sensory score

T# ¥ Hardness/g

(114.86 £1.99) (123.13 £1.06)

(147.90 £1.76) (151.64 £1.07)

(20.56 +2.12) (17.20 £1.91)

(65.00 £4.33) (85.00 £2.50)

(1557.00 +185.39) (1244.00 +87.73)

M Elasticity/mm (4.67 £0.26) (6.32£0.35)
NRIEE Chewiness/m] (53.50 £5.96) (74.43 £6.07)
Ktk Viscosity/m] (0.03+0.12) (0£0.1)

3 3 i#

A B AR S BERLACBL, 7E — e N, B A E
FRHE FEAY3E T, 8 H 21 TRl e T3 2 e, 51
R R A LS A R, 7= il AR (e



444 K 5B ¥

344

B RN BN = A AR = e A C R N |
JEL, I B R B s, AR KAl AT DA
TR T S M R B 2 e R 0 B o R
BB KA & e BT, JE s R BRI O
JEIHR PR T R T TR R B R 5 K SR T
A Ko 2 5 0% 06 B i AR, R B s A, A
ZE A I RA B R 1) T o [ A ] 5 K X
BB AR KA RIS B e R
FR) B TN R RS ) 18 22 K, T T o 1 B e T 4% 1) 7
PEEE T3 22, DR I 0G5 110 580 B 3 K, G K R
%o fHJE,7E 95°C T~ PR i [a] 4 10 min, 521 A
M T EIERIEAL " o MIREE, ] LU Y, 24 50
TR I 85°C i), BB b B IR T B, Hh K
WIREWE N 85°C . R GLIE e J2 v E T it
TR IR e s P DR 25 S0 TR i e T ok TN
i o A B B A TS 5 5 1 00 AH B A el
A R R I 5 T vy A B P YA 8 1 Joi =2 () 1Y)
MEAER TG £ S, 8 58 T R e, vk i o 2
AWrEss . RIS S5 S 0T LLE Y, 78 SR e ) 3k
9Ot Bt T 5K LB Y i 5 Bk B A, A, o G
WEHE R 9°, IEACTR G 45 R, R B 80T
Mg bR AR H AT B IR 28 32RO R M AR e 4 & HE
GIFIZ A K

4 % @

(5 M) Tk 2t JBE 1 45 DR 26 v, 8 11590 TR L
X5 T 1 ot T ) e K, LR R
HYON SRR EE . T3k G 8 5w T2 AL IS 1)
SOOI R BEE R A S I (g g) N
1. 875:1. 100, 3R 85°C , Wk B 9°, FRuifk
Je A B T 5k S 5 AR G T2 AR T 5K S AR
Lo 2 e K RGN 4. 92% , SR i
RN 2. 87 % , i R IEIN 7. 87 % , B S R
3.41% , @ PE$E 0 1. 63 mm , B I3 00 20. 92 mJ,
REREREAR 313.00 g, K PEREAR 0. 03 m), i #E 2
1% 3. 36% .

(1] EZRR, ERAK, Fmd, % . SREBEMNOTRLRIT].
BB EREE, 2006(1) :78-79. (Wang R R, Wang J D,
Zhou L P, et al. Research progress on tofu coagulant[ J]. Chinese
Journal of Animal Husbandry and Veterinary Medicine, 2006
(1):78-79.)

(2] A%, k22, FrUlk, & . SUEBEREN LS 2]
TLVE R 2EH2, 2011, 23(3) :143-146. (Song L J, Zhang Y,
Qiao M W, et al. Screening and compounding of tofu coagulant
[J]. Journal of Jiangxi Agricultural Sciences, 2011, 23 (3):
143-146. )

[3] NF. SIERHIESIIT]. hERA/NEREE, 2001(1)

[4]

(5]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

31. (Sun Y Z. Tofu production skills [ J]. China’s Rural Well-off
Technology, 2001 (1) 31-31.)

REZ, L. MRERELGEIFRFHEE ],
MR, 1994(2) :3-7. (Song G A, Qiu S Z . On China's soy-
bean comprehensive development and utilization of thinking [ J].
West Cereals, Oils Science and Technology, 1994 (2):3-7.)
THEM, i, EEAE, . Lo o TRk &k e
AP LI]. RN T (R RR) , 2015(3):4045. (Yu H S,
Zhang L., Wang Y H, et al. Current situation and development
trend of traditional edible bean products processing [ J] . Cement
Oil Processing( Electronic Edition) , 2015 (3) ; 4045. )

Amir M N,Susan M T, Lorna W, et al. Effect of soy protein sub-
unit composition and processing conditions on stability and particle
size distribution of soymilk[J]. LWT Food Science and Technolo-
gy,2009,42(7) :1245-1252.

Cruz N S, Capellas M, Jaramillo D P, et al. Soymilk treated by
ultra high-pressure homogenization; Acid coagulation properties
and characteristics of a soy yogurt product [ J] Food Hydrocol-
loids, 2009, 23:490 496.

TR . JEi TR HIIELT]. REREL, 1996 (11):37.
(Wang Y H. The production of Qianzhang tofu in Wuhu city [J].
Farming Science and Technology, 1996 (11): 37.)

kR . SR THEA (—) [T]. &I, 2009(5)
32-33. (Du L Q. The new technology of Tofu processing (a) [J].
Agricultural Products Processing, 2009 (5): 32-33.)

AT, MR, Ik, A5 HRPHIRBR B A P v AR s
MRFsE[ ] ARl 2008, 29 (12):219-221. (Yu Y G,
Zeng C G, Wei Z A, et al. Process control of Shaoyang-style dried
bean curd production [J]. Food Science, 2008, 29 (12): 219-
221.)

Cai T D, Chang K C. Processing effect on soybean storage proteins
and their relationship with tofu quality [ J]. Journal Agriculture
Food Chemistry,1999 ,47(2) ; 720-727.
XEME, 2R B R B = T Hh 2 R 18150 (Y 35 1] 4 5 £
FIPLERADESEL T ] P DA 2441, 2000, 15 (3) :3942. (Liu Z
S, LILT, Chen Si Y S. Coagulation characteristics of tofu salt co-
agulant and its mechanism of action [ J]. Chinese Cereals and Oils
Journal , 2000,15 (3); 3942.)

XM, 2 HRr R B3 =, R OB B 15 % iy 1 5%
ma [ J]. R K2R ,1999(6) : 101-105. (Liu Z S, Li L
T, Chen Si Y S. Impact on tofu yield and texture of soybean mate-
rial [J]. China Agricultural University,1999 (6) :101-105. )
FHER, JREIE= . R AR R X S & 5 52
[J]. EMR2AAR, 2002, 17(1) :14. (LI LT, Chen Si Y S.
Effect of heat-denatured soy protein on quality of tofu [ J]. Journal
of the Chinese Cereals and Oil-rich, 2002, 17 (1) 14.)

LA MR, G WUEYIA BB R B K S0 B
FIEEIHERE 52 ma [ )] . £ S50 5 &, 2006 (5): 59-62.
(Jiang Y,Wen Q B, Tang C H. Protein gel properties of microbial
trans-glutaminase isolated soybean[ J]. Food Research and Devel-
opment,2006(5) : 59-62. )

X F AR M/, 45 . JOHR I T v 3 L e S
SR 1], KRG RHE,2015(5) :3742. (Liu L F, Xu
J T, Shi X D, et al. Effect of non-immersion pulping of soymilk
and tofu quality characteristic[ J]. Soybean Science and Technolo-

gy, 1015(5) :3742.



