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Optimization of Production Process of Wuxi Sauce Ribs by Response
Surface Methodology
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(1. Henan Shuanghui Investment Development Co., Ltd., Luohe 462000, China;
2. Henan Meat Technology Innovation Center Co., Ltd., Luohe 462000, China)

Abstract: In this study, the Wuxi sauce ribs were prepared by pork ribs with additions of various ingredients, then the
production process was optimized via constructing Box—Behnken multiple regression model through single factor exper-
iments and response surface test with sensory score as index. The results showed that the optimal production process
formula of Wuxi sauce spare ribs was determined as follows: pork ribs of 500 g, water of 1 500 g, Nanru braised sauce
of 102 g, soybean oil of 50 g, spring onion of 30 g, sugar of 31 g, ginger of 15 g, marinade of 5 g, cinnamon of 0.7 g, star
anise of 0.7 g, monascus red of 0.3 g, bay leaf of 0.2 g, heating time of 60 min. Under these conditions, the product pre-
sented a sensory score of 92.8 points with the fat and protein contents of 13.45 g/100 g and 23.26 g/100 g, respectively.
The research results can provide theoretical references for the process optimization of Wuxi sauce spare ribs and indus-
trial production of related prepared dishes.
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Table 2 Sensory evaluation standards of Wuxi sauce ribs
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Table 3 Box—Behnken design and experimental results
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Table 4  Significance test and variance analysis of the model

. BES .
AL ass YIEEVEIT5)
A B C D
1 0 0 -1 1 86.2
2 1 1 0 0 88.0
3 0 0 0 92.0
4 1 0 1 83.5
5 0 0 1 80.5
6 0 -1 -1 0 84.3
7 0 1 1 0 86.6
8 0 0 0 0 92.2
9 0 -1 0 -1 82.2
10 0 -1 1 0 86.5
11 -1 0 -1 84.3
12 0 -1 0 83.9
13 0 0 -1 -1 78.9
14 1 -1 0 84.5
15 -1 1 0 83.8
16 1 0 0 -1 85.6
17 0 0 0 92.7
18 0 1 -1 82.1
19 1 0 1 86.4
20 -1 0 0 -1 80.2
21 1 0 -1 0 82.4
22 1 0 1 0 87.8
23 0 0 0 91.6
24 -1 -1 0 0 81.7
25 0 1 0 -1 83.2
26 1 -1 0 82.7
27 -1 0 0 1 86.2
28 0 0 0 91.8
29 -1 0 0 80.2

TEARW CFIM AME Y5 FE PHE O BEE

Bl 40157 14 28.68 15.67 <<0.0001 **

A 19.76 1 19.76 10.80 0.0054  **
B 481 1 481 263 01271
C 2.00 1 200 109 03134
D 17.52 1 1752 957 0.0079
AB 0.49 1 049 027 06129
AC 22.56 1 2256 1233 0.0035
AD 16.40 1 1640 896 0.0097  **
BC 0.72 1 0.72 039 05399
BD 0.56 1 0.56 0.31 0.5880
A? 19.80 1 19.80 10.82 0.0054
B 94.94 1 94.94 51.88 <<0.0001 **
c 63.38 1 63.38 34.63 <<0.0001 #*
D 133.60 1 13360 73.01 <0.0001 =
k22 161.41 1 161.41
K 2562 14 1.83 1399 0.1080

iRz 2491 10 2.49
R 0.71 4 0.18

X I HE B BB TR 5

Fi AT U TR SR A ol 2 M A B 5 SR T LU
ZL AL A N S R BRI 28 B (AC) (TR 21
NN S AR 52 T I0 (AD) ) PAEY/NT0.01, 35
33K 79 4 52 B X6 TG 80 e HE 1 R T A A R e
Wi 5 AR/ S 45 R0 T e HE BB PR3
Wil () HE Y A < 1 il 208 2 (A) > et [a] (D) > R
FLLrpert i ingg (B) > HP BRI (C)
22.1 KHEELZLEAEM 3T

Ry TR ULk iz e 45 R 2R 28 AR IR
A3 RSN, I R P22 3D i R 5 g i
2 il SR Sk ) DT T ) 2 U D 40 5 TR A i
5512521, pR & 5 AT, £5 R 3R A8 A X RCE PR

88

A FRAZI 3 (P<0.05) s+ FRn 2 M ik 2% (P<<0.01),

M) F4) ded 2 P 5 35 4 FP S8 LI P ARG A0 B 5 SR — 30
IEAR , DS i 4R (AT R AL AT LK B A8 AR FH () 58k 55
oM 2L a5 AR & (AC) (20 h 20 a8 hn i
L InFAes 6] (AD) (938 52 1 250 R A IR IRDE |, 55
PR 2 P T B e 7 {1 R P93 ) B e KA
222 TeHBEHEE R SEWUL S Bk

T Ao e 1 1R PR R JE B e HEE IE T
PL 500 g W HET, SR ZERREC ), B m2r 21032 ¢
B AL 2L BE T 102.43 g FIRP A 31.20 g, fin #A s ] Sy
60.72 min, TERLARACSAE TS, T8 H HE B 10 B F
3 PINAE R 92.3 53 o %5 BRI SEBRIAE Iy 7 (E 1%, K
FIRRALIE T ESEOREE N A & 0.3 ¢,
FLELR TSN 102 g, FHAPHEES N 31 g, AR [A]
60 min, ¥ 1L T 2647 3 44T 5 , 75 51 JC ) ¥ HE
BRCE PR ME N 92.8 43, S HLIS TRIE AT , 3
WA 28 R SRR G AT BRI AT E, f AL
T AR T e R, A%, b a
At TR AN, B0 T 0B HE B B 7 A B g ) S
BASHME.
23 ZTHEBHBENERERS RMEMERNELS R

2RI, T RS R T & 5k 13.45 ¢/100 g,
EA RS} 23.26 g/100 g, RS AL, Joi % HE
BT 0~4 CF 78 30 d B B 75 B0 H [ R AR iR



2024 4F % S

Wi, 46 - i O T E LA TC B HE BRI T2

# 45 F & :www.bxyjg.com

BER WA N AR 3 d I, R TR A Y E S
MEPIEER o AT LA il 4 (4 08 B HE e AN HEAT

VIR 5
o0
<

45.0 0.40
.3

e

0.25
ﬁ‘%l 15 0020 g\\a@“

95
90
85
80
75

Y IRE PRI

70 0.40
65

0.30 =%\
D 55 0.25 ’5\\\?/
%f@ oy > 0.20 L ﬂ@g& o

Y E RS 4
&

45.0 120

10
373 100 opile

iy O
Lﬂ}?"{
\W\

W5y

95
90
85

80
75

Y BT

70
65 45.0
D. /7 60 30.0 ‘Q%

Hf/fr7/,,1 50150 W\%’?M“

Bs5 BEERX E1’Eﬁiﬂi’ﬁ%’§£ﬂk5‘@5ﬁﬁ M1 ) iz T

Fig.5 Response surface graph of interaction effects of various

factors on sensory scores of Wuxi sauce ribs

x5 IHEHEREDIERNES

Table 5 Microbial indicators determination results of Wuxi
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