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Fresh—Keeping Technology’s Optimization of Lactone Tofu

YANG Hong, HU Qing—guo®, XU Hong
(Department of Biological & Environmental Engineering, Hefei University , Hefei 230601 , China )

Abstract: To obtain the optimal conditions of ever—fresh lactone tofu and simplify the evaluation
and prediction of fresh preservation effect,single—factor experiments and orthogonal design Lo (3*)
were conducted involving sterilization temperature,sterilization time,consumption of coagulation.
The results showed that:the preservation period could be improved significantly at the sterilization
temperature of 87 “C with sterilization time of 30 min,with coagulant (GDL) concentration at 0.4%
and preservative addition at 0.45 g/kg,natural pH and refrigerator temperature at 4 °C. Preservation
index was determined by the two main indicators through factor analyses followed by reducing
dimensionality of original amount. The equations we found in the process are Z, =—0.962X, +
0.883X,+0.785X5-0.302X ,+4.594E—-02X 5, and Z,=0.246X,-0.395X,+0.545X+0.934X,-0.932X. It is
not only just providing a feasible technical way to keep lactone tofu fresh,but also convenient for
quality evaluation and prediction.

Keywords: lactone Tofu, GDL coagulant, preserval , quality
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-5-  (GDL)
1
[1]
[2]O
[3]O
pH.GDL
2~3 d 7~é
d,
ANEATRRRAVARERTARATAN
1.1
-5-  (GDL):
1.2
SC-80
;TA —XT2i STABLE MICRO
SYSTEMS; VIC-412
;LS—-B50L

;SWC-CJ-2FD

1.3
131 ABsERITZAAE — — —

— — — — —
132 $RFEBN 2 HREHARG YA

1)pH : 04% GDL

30 C ,80 C 20

min, pH 5.0.6.0 ( pH).7.0
8.0, 25 C 48 h,

2) : 0.4%
GDL 30 C , 70,
80.90.100 C 20 min,

25 C 48 h,
3) : 0.4%
GDL 30 C , 80 <C
20.25.30.35 min 25 C
48 h,
4) GDL :
0.1% .0.2% ,0.3% ,0.4%  GDL
30 C , 80 C
20 min , 25 C 48
h, o
5) : 0.4%
GDL 30 C , 80 C
20 min 5.10.
20,25 C ,48 h
6) : 0.4%
GDL 30 C , 80 C
20 min, 0.1,
0.2.0.3.0.4 g/kg (
N N 1:1:1 ), 25 C

48 h, o

GB 2760-2007 H,
1.3.3 B E ikt

Lo(3%) ; Lo
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1 l6]
Table 1 Factors and levels in orthogonal array design w(1 , s , 20°
500 g ,5 min W,
“ C G (%) =1 (w0,-10,)w,) - (TPA P/
/C fmin & 36R 1 mm/s, 5 mm/s,
1 87 25 0.35 0.35 2 mmfs, 30%, 4 mm) .
2 90 30 0.40 0.40 AE,( )o
3 93 35 0.45 0.45 1.42 20~25 °C 2d
14 4~7 C 7d o
141 FM 547 Bl ( 10 . 20%, 10%,
) ( ) 10%, 20%, ( .
( , ) 10%)40% , 2,
2

Table 2 Standard of sensory score

10 , 10 10 10
10~5 , 10~5 10~5 10~5
5~0 ) 5~0 5~0 5~0

143 XK#ESHT spss11.0 4,
R 4
Table 4 Effect of sterilization temperature on Tofu
AR R preservation
2.1 R e !
) L. , C (x10%fulg)
211 pH/EA 2 BREFAR G F A pH
3. 70 180 0.26
3 pH
80 210 0.20

Table 3 Effect of pH on Tofu preservation

5.0

100 — — —

6.0 , )
7.0 = — 4
8.0 = -
3 ,pH
pH , ,
GDL , 90 °C
o 2.1.3 G0 A0 AT 2 R SRR 0 R oR
pH 6.0, . 5,

212 FHBENS ZBASFLRG YA
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5

Table 5 Effect of sterilization time on Tofu preservation

/ / /
min €1 (x1 0’cfu/g)
20 237 1.7

25 243 1.0
30 252 0.8
35 - - -
5 ,
) 30 min

o

2.1.4 # B F GDL ft & 2 & & 2 i R 88 2R 09 %
s GDL
0.
6 GDL
Table 6 Effect of GDL content on Tofu preservation

GDL / /
1% g (x10°cfulg)
0.1 - = = =

02 - - - -
03 180 . 0.24
04 210 ’ 0.19
6 ,
N N s GDL
, GDL
04%

215 EEGRE 2 HRERR G R
75 7

7

Table 7 Effect of storage temperature on Tofu preservation

/ /
- lg .
C (x10°cfu/g)
5 <0.1

\ 230 <0.
10 \ 220 <0.1
20 : = _
25 e = -

2.1.6 AREEF 49 A B X LR E R om
8,
8

Table 8 Effect of antistaling agent content on Tofu

preservation

(x10°cfu/g)

0.1 220 0.60
0.2 224 0.35
0.3 237 0.27
0.4 237 <0.1
o R 0.4 g/kg
, ( )
90 °C. ( ) 30 min, GDL
0.4%, pH 0.4 g/kg
N N 1:1:1
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5 2 2 3
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8 3 2 1
9 3 3 2
k, 6.17 637 517
k, 540 673  6.07
ks 483 330 5.17
R 134 343 09
A B, Ch
B>A>C>D
A ByCoDs
> >GDL
A 1BzczD3 )
30 min (GDL)
0.45 g/kg,

Table 10 Comparison of products of control group and optimization group

W N N = W W N

52
5.23

597

0.77
D,

9

Table 9 Design and result analysis of orthogonal test

/(x10°cfulg)

38 250
20 242
35 235
34 230
18 228
31 232
29 240
15 245
B>A>C>D,
o
87 °C,

0.4% .
10

71.43
54.29
61.43
77.14
68.57
68.57
70
75.71
64.29

2.3

4 C
7d,

10

0.481 1
0.588
0.302 9
0.498 9
0.398 8
0.392
0.203 6
0.668 2
0.579 1

1.3
1.5
1.4
1.2
0.8
1.1
0.9
0.6

6.5
7.8
42
7.4
6.1
2.7
52
6.3
3.0

2d

)

[ L B S

4
2d
5

7d

o
( X 10 ¢ fu/tf ------

0.8
1.3
2.0
2.2

7d
:CK;,

:CK,,

<]

0.545
0.501
0.682
3.269
3.402

25 C

2.d,

(4°C)
87 C,

<10’ cfu/g;

7d,

80 C,

80 C,

30 min,

20 min,

20 min,

248
250
28
33

0.4%,
0.3%,

0.3%,

2013

0.855
0.861
0.857
0.708
0.685
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0.4 g/kg

77.05
77.28
77.14
36.43
42.47

(4
(25 °C)
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24
241 MEAAX4EHE
11, 12,
11
Table 11 Descriptive statistics

38200  1.64317 5 0
lg 249200 148324 5 0
1% 771960  0.08649 5 0

0.584667 0.0193378 5 0
" a0 031623 5 0
(x10%cfu/g)
12

Table 12 Correlation matrix of each index

/ / /
° Y% /g (10° cfu/g)

1.000 -0.944 0.500 -0.615 -0.289
/g -0.944 1.000 -0.655 0.406 0.320
/% 0.500 -0.655 1.000 0.279 -0.841
I -0.615 0.406 0.279 1.000 -0.381
/
(x10°%fule) -0.289 0.320 -0.841 -0.381 1.000
12 , s
0.289
0.3, m,
2.4.2 F oy HriE A AR KMO Bartlett
13,
15

13 KMO  Bartlett
Table 13 Test of KMO and Bartlett

KMO 0.630
49.072
() 21
P 0.01
KMO 0.6,
; Bartlett 0.01,
0.05, o

243 RENEHT 14

) 98.6% ,

87.0% .
14

Table 14 Original list of common factor extraction

1.000 0.986

lg 1.000 0.935
1% 1.000 0.964
lg 1.000 0.913

! 1.000 0.870

(x10° cfulg)

244 MBE G EMRAFIELE G A 15
5 93.372%,
2 5 1 2
( Eigen >1),

Table 15 Explain of the total variance

Eigen

I T S I N S B S N

1 2.824 56.475 56.475 2.824
2 1.845 36.897 93.372 1.845
3 0.274 5.486 98.858
4 5.709E-02 1.142 100.00
5 1.849E-17 3.697E-16 100.00

56.475 56.475 2.415 48.299 48.299

36.897 93.372 2.254 45.073 93.372
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a0 f\ 18
25 \\.__ Table 18 Matrix of factor transformation
] \‘\_ 1 2
:; 1.5 \ 1 0.763 -0.646
Top \\ 2 0.646 0.763
0.5F X
00] " \:\:¥ - 246 RATFTREyJBEFLEWH £ 54
T ' 19 (F)
F=—0.393X,+0.345X,-0.044X :+0.390X ,—0.066X 5

EH1 BFHTEEaE

Fig. 1 Gravel diagram of factor characteristic value

F,=0.025X,-0.101X,+0.405X3+0.325X,~0.428 X5

16,

245 MAEETERE
16

Table 16 Factor matrix

Table 19 Matrix of factor score

-0.393 0.025

1% —0.834 0.518 lg 0.345 -0.101

/g 0.248 0.923 1% -0.044 0.405

/(x10° cfu/g) 0.637 -0.681 /g 0.390 0.325

1. o /(x10° cfu/g) ~0.066 ~0.428
N N N 1. o 2. : Kaiser
X1, X0, X3,Xs Xso 17 2
4.2, 1.2

( ) o
20,

Z;=-0.962X, +0.883X, +0.785X; -0.302X, +4.594E —

O2X5;

17
Rotating factor matrix

7,=0.246X,-0.395X,+0.545X3+0.934X,-0.932X s

20
Table 20 Covariance matrix of factor score

[ T
0.000

Table 17
0962 0.246 1. 2. :Kaiser
lg 0.883 -0.395 .
i il — BACARRRRRICATEI
/g -0.302
/(x10° cfu/g) 4.594E-02 -0.932 A
. 1. : o 2. . Kaiser o s
° 3. 30 A 1BzC2D3 5 87 OC N 30 min N
18 (GDL) 0.4% .
0.45 g/kg, 4 C
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, 2d 7d, 0.246X,-0.395X,+0.545X5+0.934X,-0.932Xs,
2 o :Z,=—0.962X + ) N
0.883X, +0.785X; —-0.302X, +4.594E -02X5;2, = N o
[1] ) ) . [J]- ,2008,20(5) :94-97.

GAO Hui-wen, FEGN Hua—gang, DONG Ming—sheng. Study on quality control and preservation of Tofu [J]. Acta Agriculturae
Jiangxi,2008,20 (5):94-97.(in Chinese)

[2] , . [J]. ,2008,5:23-25.
GUAN Li-jun, LI Li—te. The measures of sterilizating and bacteriostatic for extending the shelf-life of Tofu [J]. The Process of
Agricultural Products,2008,5:23-25.(in Chinese)

[3] . . [J]. ,2012,31(8):785-792.
ZHANG Min,WAGN Li-ping. Research progress on prepared food sterilization technology [J]. Journal of Food Science and
Biotechnology ,2012,31(8):785-792. (in Chinese)

[4]GB 2760-2007, [S].

[5]1GB 4789.2-2010, [S].

[6] , , . [J1. ,2012,33(4):213-216,222.
ZHAO Xi-rong, WANG Shi-liang, DENG Cheng—kou. Applied research of chitosan in processing of pressure lactone bean curd
[J]. Science and Technology of Food Industry,2012,33(4):213-216,222.(in Chinese)

[7] , : [J]. ,2006,8:72-75.
YANG Hong, WAGN Zhi—jun. Factor analysis of biochemistry ingredients content of tea cream of tea infuse [J]. Food Research
and Development,2006,8:72-75.(in Chinese )

: 2013-03-21 : 2013-03-23

: : 0086-411-84575669
: 0086-411-84799629 E-MAIL: yang@bitconferences.cn
: http://www.bitlifesciences.com/pepcon2013/cn/default.asp

( )

( ): agricultural environment science

) 2 ) )

: 2013-04-19 : 2013-04-22

: 2013-03-10 : 2013-03-10
13702119778 : http://www.aes.org.cn/show/42/?itemid=180

@®  Journal of Food Science and Biotechnology Vol.32 No.2 2013



