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The Application of Uniform Designs and Regression Analysis
in the Preparation of Meat Flavors

HUA Yong-bing, SONG Huan-lu, CHEN Kun, JIANG Xin-ye
(College of Chemical and Environmental Engineering, Beijing Technology and Business University, Beijing 100037,
China)

Abstract: The method of Uniform Designs was the Maillard reaction with serine involvement.
Based on five standards, the samples were graded and evaluated. Polynomial regression type's
mathematical model of the reaction system was constructed. Effects of various factors on the
flavors were studied. The model and facts indicated the optimized conditions for the system are:
m(serine) = 2. 000 g, m (alanine) = 1. 640 g, m (cysteine) = 2. 400 g, m (xylose) = 5. 646 g,
m(water) = 27. 267 g,and implementing the reaction at 120 'C and pH 8. 2 for 53 minutes.
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Tab.1 The experimental plan and scores of the samples
/% pH min : C .
X X, X X, X X X7
1 —0. 280 —0. 841 0. 280 1.402 —1.402 —0. 280 —0. 841 1.22
2 —0. 841 0. 280 0. 280 —1.402 1.402 —0. 280 1. 402 1.92
3 0. 280 0. 841 1. 402 0. 841 0. 280 —1.402 0. 841 0.75
4 —1.402 —1.402 —0.280 0. 841 —0. 280 0. 841 0. 841 2.22
5 0. 841 1.402 —0. 280 1.402 1.402 0. 280 —0. 280 0. 85
6 1.402 —0. 280 —1.402 0. 280 —0. 841 —0. 841 1.402 3.65
7 —0. 280 —1.402 —0. 841 —0. 841 0. 841 —1.402 —0. 841 3.48
8 0. 280 0. 841 —0. 841 —0. 841 —1.402 0. 841 0. 280 1. 40
9 —1.402 1.402 0. 841 —0.280 —0. 841 —0.841 —0.280 0.83
10 0. 841 —0. 280 1. 402 —1.402 —0.280 0. 280 —1.402 2.53
11 1.402 —0. 841 0. 841 —0. 280 0. 841 1.402 0. 280 2.67
12 —0. 841 0. 280 —1.402 0. 280 0. 280 1.402 —1.402 1.63
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Tab.2 The statistical table of sample scores
(A) T )
T, T
(B) 1 2 3 4 5 6
B, 0.4 1.2 2.3 1.0 0.6 1.8 7.3 53.29
B, 2.3 1.3 1.1 2.4 2.7 1.7 11.5 132. 25
B; —0.2 0.8 0.4 2.1 0.2 1.2 4.5 20. 25
B, 1.6 1.8 2.6 2.9 1.9 2.5 13.3 176. 89
Bs —0.1 1.2 0.6 2.0 0.3 1.1 5.1 26.01
Bs 4.8 2.4 2.2 4.1 5.0 3.4 21.9 479.61
B; 4.4 2.1 3.1 2.7 4.8 3.8 20.9 436. 81
By 0.6 0.6 1.6 2.3 1.0 2.3 8.4 70.56
B, 0.2 1.0 0.6 1.4 0.6 1.2 5.0 25.00
B, 3.3 3.0 1.3 2.4 3.6 1.6 15.2 231.04
By, 2.6 2.8 2.2 3.0 2.9 2.5 16.0 256. 00
By, 1.4 1.6 1.3 1.7 1.8 2.0 9.8 96. 04
6 12
T; 21.3 19. 8 19.3 28.0 25.4 25.1 2T 2T
i=1 i=1
T: 453.69 392. 04 372. 49 784.00 645.16 630.01 3277.39  2003.75
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. *e Tab.3 Analysis of variance
.
2t .
B ., df SS MS F F
® e
.
. Fo.0(11,55)=
I - C R 0.01 ’
. (B) 11 65.99 6.00 11.54 9 82
.
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Fig. 1 Diagram of sample range dependence and sample mean
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4 ’ Tab.5 Test of polynomial regression equation
4 t a
Tab. 4 Test of linear regression equation r(y, X)) = 1 934. 6235 0
. a r(y, X)) = —1 613. 3528 0
LX) = —1 1119.9 0
r(y. XD = 0.59415 2.22 0.05 Ty Xe)
r(y,X;) = —1 994, 5387 0
r(y,Xs) = —0.80611 4.08 0.002
r(y,X; X,) = 1 889. 437 0
r(y, X, X)) = 0. 99998 162. 6821 0. 00004
' r(y X, X )= 0.99965  37.6811 0. 0007
Y= 1. 78--0. 44X, —0. 31X, —0. 54X, —0. 50X, + r(y. X, X;)=—0.99996  113.1808 0. 00008
O. 47XI X2 +O. 12X1 )(’1 +O. 024X2 )(5 _ r(y,Xs Xs): —1 366. 3447 0. 00001
0.078X,X;—0.28X;X;—0.051X:X; 2) r(y. X X;) = —0.99996 115. 2553 0. 00008
k=1.0000, @=0.0035 5 22 X, Xo)Xi X4 XsXer Xo Xy Xy Xs » Xo Xo
S=0.00108. F =49 999. 925 0,

F(10,1,0.003 5)=9 998. 940 403, F>F ,
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pH (G
) pH Y 3
. D
(X1) (X)) . , : 2. 000
, . , g, 1. 640 g, 2.400 g, 5. 646
g, 27.267 g, pH 8.2, 120 C 53
X Xo s min.
2)
2.3 )
4 (2) 0. 002 .pH
Y . Y 4,43,
) 3) )
X, =70%,X,=28.2, X, =53 min, X, =120 C, )

X;=0.82,X,=1.2,X,=2.823

4.19, —5.73%.
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