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Optimization of Quick-Frozen Sweet and Sour Spareribs Recipe

REN Hong-tao!, SHAO Jian-feng!, CHENG Li-ying?, YANG Lian-zhi?
(1. College of Food Science and Technology, Henan Agricultural University, Zhengzhou 450002, China;
2. College of Chemical Engineering and Food, Zhongzhou University, Zhengzhou 450044, China)

Abstract: Orthogonal array design method was used to optimize the industrial formulation of quick-frozen sweet and sour
spareribs and to investigate the effects of various processing conditions on sensory quality. Meanwhile, the formulation of
seasoning sauce was optimized by uniform experimental design and quadratic polynomial regression analysis. The optimal
quick-frozen sweet and sour sparerib formula was 500 g of meat, 50 g of sugar, 10 g of soy sauce, 70 g of vinegar, and 40 g of
cooking wine. The optimal processing conditions were 10 min precooking, 10 min curing, 3 min deep frying, 15 min high fire
cooking. The optimal seasoning sauce was composed of 50 g of meat, 35 g of oil, 15 g of sugar, 5.98 g of soy sauce, 10.71 g of
cooking wine, 30.77 g of vinegar, 71.93 g of water, and 0.45 g of salt.

Key words: sweet and sour spareribs; quick-frozen dish; uniform experimental design; sensory evaluation
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Table 1 One-factor-at-a-time experimental design for formation of
sweet and sour spareribs

K F B /g WA /g i 2 /g FHIH 5 /g
1 20 4 50 30
2 30 6 60 40
3 40 8 70 50
4 50 10 80 60
5 60 12 90 70
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Table 2 Factors and levels of orthogonal array design for formation
optimization of sweet and sour spareribs

K¥E ARiIHE/g B¥%MMH=/lg CHEH=/g DFNEH=E/
1 30 6 60 30
2 40 8 70 40
3 50 10 80 50
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Table 3 One-factor-at-a-time experimental design for processing
conditions

AP T IE] /min JEHIIS R /min

JHER B /min B TE] /min

1 4 10 2 10
2 6 20 3 15
3 8 30 4 20
4 10 40 5 25
5 12 50 6 30
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Table 4 Factors and levels of orthogonal array design for optimization
of processing conditions

KT AT B JHE il oy C MRS D Wity
[1] /min [] /min [] /min [1] /min
1 6 10 2 15
2 8 20 3 20
3 10 30 4 25
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Table 5 Uniform experimental design for formulation optimization of
seasoning sauce

RE Xl Xe B Xe¥ M X BN XsBEH  XeZKH Xo 2
5 g g /g /g wlg =iy =g
8(70)  2(16)  3(3.5) 6(20)  5(35)
6(60)  4(20)  1(2.5) 4(16)  2(20)  2(75) 1(0.45)
5(5) 5(22)  8(6.0)  2(12)  1(15) 7(100) 5(0.85)
135)  8(28)  4(40)  7(22)  3(25) 6(95) 3(0.65)
765 6(4)  7(55) 8(24)  7(45) 3(80) 4(0.75)
3(45) 1(14)  5(4.5) 3(14)  8(50) 5(90) 2(0.55)
240) 3(18)  6(5.0)  5(18)  4(30) 1(70) 8(L.15)
3(50)  7(26)  2(3.0) 1(10)  6(40)  4(85) 7(1.05)

8(105) 6 (0.95)
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Table 6 Criteria for sensory evaluation of sweet and sour spareribs
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Table 7 Criteria for sensory evaluation of seasoning sauce
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Fig.1 Effect of sugar amount on sensory evaluation
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Fig.2 Effect of soy sauce amount on sensory evaluation
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Fig.3 Effect of vinegar amount on sensory evaluation

(E 3 T, R PR OO, R VR R0k
e TR R RIS, VTR 60g N BT Sy
B 7
204 VT ST ARRHE B o 1) B
[F 4 W, BRI RO, R A
6 R WA T I35, T8 30, 40g IEE TSy

=]
IF] o

s
<k



XEBARW

2012, Vol. 33, No. 12 327

30 40 50 60 70
FHI i /g

B4 BLEAERX SIS KRN

Fig.4 Effect of cooking wine amount on sensory evaluation
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Table 8 Orthogonal array design and experimental results for
formation optimization of sweet and sour spareribs

o Ajﬁfﬂ B %‘?Fﬁfﬂ Cﬁﬁfﬂ D E@fﬂ T T
/g /g /g /g

1 1(30) 16) 1(60) 1(30) 65.00
2 1 28) 2(70) 2(40) 69.67
3 1 3(10) 3(80) 3(50) 66.33
4 2(40) 1 2 3 70.67
5 2 2 3 1 67.00
6 2 3 1 2 69.00
7 3(50) 1 3 2 74.33
8 3 2 1 3 69.00
9 3 3 2 1 80.33
ki 66.967 69.967 67.667 70.767
k 68.867 68.533 73.500 70.967
ks 74.533 71.867 69.200 68.633

W 7.566 3.334 5.833 2.334
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Fig.5 Effect of pre-cooking time on sensory evaluation
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Fig.6 Effect of curing time on sensory evaluation
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Fig.7 Effect of deep frying time on sensory evaluation
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Table 9 Orthogonal array design and experimental results for
optimization of processing conditons

e ATER BHEHIR C MRS Dty

RES [) /min [1] /min [] /min [1] /min CLUEY
1 1(6) 1(10) 1(2) 1(15) 73.00
2 1 2(20) 2(3) 2(20) 70.33
3 1 3(30) 3(4) 3(25) 70.33
4 2(8) 1 2 3 73.67
5 2 2 3 1 71.33
6 2 3 1 2 73.00
7 3(10) 1 3 2 74.00
8 3 2 1 3 69.67
9 3 3 2 1 74.67
k1 71.200 73.567 71.900 73.000
ka 72.667 70.433 72.900 72.433
ks 72.800 72.667 71.867 71.233

e 2 1.600 3.134 1.033 1.767

M9 AlAL, R VT T e JHE s i) >
Wy B[] > T8 I 18] > Wi KE I ), 2R KPRl & o0
AsB1C.D:, BT E] 10min. AN TE] 10min. ahdE
IfIA) 3min. W E IR IA) 15 minG I TR) 6 7 5 i
K, ULOIMEHI T 2= 0B, KkdERm EE. I
PTEW Ky AW . HE AR b 5 i A
K, MAEFEEEBRFEHREK. @R UELER, BE
V> 78.53, Hiw Hoh ek T &M
25 HHA R

R10 HYRBBIFRER
Table 10 Uniform experimental design results for formulation
optimization of seasoning sauce

W X1:[:H ijﬁ Xs%ﬂﬂ XAHj(lél XS,_,g Xs:J( ijjﬁ A

FHi g & ig s /g M /g i lg MiElg /g
70 16 3.5 20 35 105 0.95 51.00
60 20 2.5 16 20 75 0.45 72.00
55 22 6.0 12 15 100 0.85 64.67
35 28 4.0 22 25 95 0.65 70.67
65 24 5.5 24 45 80 0.75 62.00
45 14 4.5 14 50 90 0.55 73.33
40 18 5.0 18 30 70 1.15 74.67
50 26 3.0 10 40 85 1.05 66.00
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11.918236947X+ (1)
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Table 11 Significance test of linear correlation coefficients

At fhAH R tfE P {H
X1 —0.9901 7.0375 0.0196*
Xz — 0.6619 0.8829 0.4704
Xs 0.7784 1.2399 0.3408
Xa —0.9284 2.4981 0.1298
Xe —0.9861 5.9266 0.0273*
X7 — 0.9728 4.2015 0.0522

W: R=0.9964, [A[JHJ5FEP 5% 0.1589, Fiun=22.8096, x. 7% 5
§#(P < 0.05).
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Table 12 Significance test of partial correlation coefficients in the
developed quadratic polynomial regression equation

il {ELEES [oE S P {H
XiXe — 0.9999 62.5026 0.0003**
XiXs 1.0000 992.3247 0.0001**
X1Xe — 1.0000 12120.2972 0.0001**
Xo X7 — 1.0000 3461.3154 0.0001**
XaXs — 1.0000 4215.1011 0.0001**
XsX7 — 1.0000 1826.8521 0.0001**

7E: R =1.0000, P =0.0027 < 0.05, F =83333.2083. wx. 255
#(P <0.01).
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Fig.9 Effect of seasoning sauce amount on sensory evaluation
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