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Study on the Production Process and Quality of Lemon ToFu Based on Fuzzy

Synthetical Evaluation
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Abstract: In order to study a new natural acid bean curd coagulant, the tofu was prepared by the organic acids in lemon

juice. By single factor experiment and orthogonal experiment and fuzzy synthetical evaluation methods, the sensory and water-

holding capacity indexes as assessing indexes had chosen the optimal conditions. The results showed that: The ratio of bean to

water was 1:10 (W/V) , adding lemon juice quantity was 55% (W/W ), coagulation temperature was at 70°C , and coagula-

tion time was 20 min. The tofu made in this condition was full of lemon aroma and bean rich without acidic or bitter taste, sec-

tion smooth and elastic. In addition, it had the best water-holding capacity.
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Table 1 Orthogonal experimental design
X # Factor
A B ¢ D
e ot SRR \
el KRR FAEH T
eve Temperature
Material/ Lemon juice Solidification
of adding .
water ratio volume/ % time/ min
coagulant/C
1 1:8 45 70 20
2 1:10 50 75 22
3 1:12 55 80 24
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Table 2 Sensory quality evaluation standard of lemon tofu
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Item Taste Flavor Curds Structure Level
Wb TCRRIEWR (16 ~20)  WABEAR, AP0k (16 ~20)  pZ, 347 (25 ~30) W TET G I 40 (25 ~30) 1
Evaluation standard AR (11 ~15) AR FER(L ~15) 8 SRPERI22 (17 ~24)  WRIEIRDOGIFA(17 ~24) =4
BORPRIEWER (6 ~10)  ELFEWR, APEIREIR (6 ~10)  HUREL, BpEdE (9 ~16) WA AELAE (9 ~ 16) T
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Table 3 The effect of material/ water ratio

on the quality of lemon tofu

K BB K7
Material/water ratio Score Water-holding capacity
1:6 58 0.982
1:8 75 0. 945
1:10 73 0. 854
1:12 61 0. 834
1:14 59 0. 830
1:16 55 0. 828

2.2.2 AT AmEMSATRE LB BRGS0 A H
FATAL, AT IS LN, SIS B RN S 22,8
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Table 4 The effect of lemon juice volume

on the quality of lemon tofu

PR AN RE S Rk y
Lemon juice volume/% Score Water-holding capacity

35 61 0. 853

40 63 0.873

45 70 0.903

50 68 0.915

55 67 0. 877

60 59 0. 846
2.2.3 ERBEMNITRLB B MG Y HEKS
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Table 5 The effect of coagulant added temperature

2

on the quality of lemon tofu

SRR T4 T
Temperature of adding coagulant/C Score Water-holding capacity

60 50 0.892

65 57 0.924

70 68 0. 980

s 75 0.988

80 73 0. 944

8 70 0.933
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Table 6 The effect of solidification time

on the quality of lemon tofu

FrAERTA] E FiK
Solidification time/min Score Water-holding capacity
18 58 0.924
20 60 0.920
22 68 0.921
24 65 0.903
26 60 0.893
28 52 0. 846
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Table 7 The vote distribution of sensory evaluation of lemon tofu
K= KUK Taste 12 Flavor HLURA Structure HEFIE A Solidification
No. R R w % e R s % e R LA 7% e R L3 %
1 3 6 1 0 4 5 1 0 2 7 1 0 3 7 0 0
2 3 7 0 0 3 6 1 0 1 8 1 0 3 6 1 0
3 4 5 1 0 3 4 3 0 0 2 6 2 1 6 3 0
4 2 6 2 0 5 5 0 0 0 3 6 1 1 8 1 0
5 2 7 1 0 5 2 3 0 0 2 7 1 1 9 0 0
6 2 8 0 0 4 4 2 0 8 2 0 0 6 4 0 0
7 1 5 4 0 6 4 0 0 6 4 0 0 2 7 1 0
8 1 7 2 0 6 2 2 0 0 1 6 3 1 5 4 0
9 1 8 1 0 5 4 1 0 5 5 0 0 3 6 1 0
2.3.2 BMIRMEMM RS ALR ORBINIEK B,=AR,=[0.24 0.68 0.08 0]
SFVFHINESATIRNY AR T AL RS 1 SR By=A-R;=[0.17 0.42 0.35 0.06]
PERITEIN A 3 APE,6 AR ,1 A ,0 A2, BIXUBE R B,=A-R,=[0.17 0.55 0.25 0.03]
=[0.3 0.6 0.1 O], [F3A[5 &R ALK B, =A-R,=[0.17 0.51 0.29 0.03]
A R BEFEPRZ R, R 4 DR PEN S B F]— Bg=A-R;=[0.54 0.42 0.04 0]
SR AR B,=A-R,=[0.20 0.39 0.29 0.12]
0.3 0.6 0.1 0 By =A*R;=[0.17 0.36 0.38 0.09]
0.4 0.5 0.1 0 By,=A-R,=[0.36 0.57 0.07 0]
R, = 0.2 0.7 0.1 0 FEPMARAEIR A T3, A0 L R b 220050k 90,
0.3 0.7 0 0 80,70,60 73, X W AHRE , 4K J5 JAN, B4 2 43 2H 7 b
BRARBI S 500 B = A- R, WA E ok FUERERIN(RS).
TP EE R i 8 Al S TR £ & PO A4 2 E 20K
B —A-R SR T 24140 A,B,C,D, (6 ) , BTk
0.3 0.6 0.1 0 Fooky 1210 AP BETHE N 55% , s EE T0°C , FR4E
04 0.5 0.1 0 1] 20 min, [F] 6 S RE S SR GO G, PR 4 i %
=[0.2.0.2.0.3 0311 " o 0y o W 6 BRER R, AMHTHR 2 A N R
0.3 007 0 0 VRSS20 A SR R - D (FRAERTTE]) > C (s KR

=[0.29 0.64 0.07 0]

BE) > BOFFEHas ) > A(EKE) .
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Table 8 The result of orthogonal tests

- A B C D \
‘ﬁ;% ki Rt A SR Felert fﬁ
Material/water ratio Lemon juice volume/%  Temperature of adding coagulant/°C  Solidification time/min
1 1 1 1 1 82.2
2 1 2 2 2 81.6
3 1 3 3 3 77.0
4 2 1 2 3 78.6
5 2 2 3 2 78.2
6 2 3 1 1 85.0
7 3 1 3 2 76.7
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N Tk FRERIT U SR FrALHTE] s
o. core
Material/water ratio Lemon juice volume/%  Temperature of adding coagulant/°C  Solidification time/min
8 3 2 1 3 76.1
9 3 3 2 1 82.9
k, 80. 3 79.2 81.1 83.4
k, 80. 6 78.6 81.0 78.8
ks 78.6 81.6 71.3 77.2
R 2.0 3.0 3.8 6.2

MRAEHI LR & LA PN B9 20, A e T2
Jr M TR, 15 B B R 2R A T 84.6
o3, BV IR SR 45 1 5 IE AR A R — 2
2.4 FHARANEXZRWERSHI
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Rk 3% 0.993, R 9 Wl H,S S A GHKN
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Table 9 The result of water-holding capacity by orthogonal tests

e A B c D .
P SR eI A AR I jj iy
Material/water ratio Lemon juice volume/%  Temperature of adding coagulant/°C  Solidification time/min

1 1 1 1 1 0.986
2 1 2 2 2 0.983
3 1 3 3 3 0.989
4 2 1 2 3 0.982
5 2 2 3 2 0.995
6 2 3 1 1 0.993
7 3 1 3 2 0. 950
8 3 2 1 3 0. 965
9 3 3 2 1 0.975
k 0. 986 0.973 0.981 0.985
k, 0. 990 0. 981 0. 980 0.976
ks 0.963 0. 986 0.978 0.979
R 0.027 0.013 0.003 0. 009
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