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Optimization of the curing process for ready-to-cook Pampus argenteus by
response surface methodology
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ABSTRACT: Objective To optimize the curing process for ready-to-cook Pampus argenteus using response surface
methodology. Methods The Pampus argenteus was cured in a brine solution, and the process parameters were
optimized. The effects of brine concentration, curing time and curing temperature on the quality of Pampus argenteus
were investigated. Based on single-factor experiments, the curing process for ready-to-cook Pampus argenteus was
optimized using response surface methodology with sensory score as the response value. Result According to
indicators such as sodium chloride content and cooking loss rate, the optimal curing parameters were determined as

follows: curing concentration of 4.2%, curing time of 2.75 h, and curing temperature of 15 °C+1 °C. The sensory score
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of the cured ready-to-eat Pampus argenteus was 4.2. While significantly increasing the moisture content of the fish

(from 74.6 g/100 g to 80.1 g/100 g), the process had little effect on the basic nutritional composition of the product, and

the salt content remained within a controllable range. Conclusion This process effectively preserves the original

nutritional components of Pampus argenteus when used for processing cured ready-to-eat Pampus argenteus, yielding a

product with good appearance and desirable texture. The results provide a technical reference for the processing of cured

ready-to-eat Pampus argenteus.
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Table 1 Factors and levels table for response surface methodology of cured ready-to-eat Pampus argenteus

K- A iR L % B: il i ) /b C: MEmliELEL/°C
-1 3 2 5
0 4 3 15
1 5 4 25
F2 RAEETMHREEIESIRE
Table 2 Sensory evaluation criteria for cured ready-to-eat Pampus argenteus
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Table 3 Changes in texture parameters, sodium chloride content and cooking loss rate under different brine concentrations

Ik B B /%
1 2 3 4 5

fii 5 /g 7.90+0.24° 8.03+0.45" 8.18+0.79" 7.92+0.40° 7.79+0.81°

e Fh /g sec 3.43+0.09* 4.18+0.04° 4.16+0.04° 4.17+0.03° 3.99+0.01°
Mg /g 2.1740.03° 2.59+0.06° 2.83+0.04° 2.76+0.09° 2.56+0.03°
k% 0.63+0.45 0.64+0.28 0.65+0.18 0.66+0.45 0.66+0.35
AR 0.43+0.01° 0.42+0.03° 0.51£0.02" 0.53+0.03"™ 0.47+0.01%
AL =% 0.87+0.02° 1.21+0.02° 1.59+0.01° 1.73+0.01° 1.97+0.01%
BRI % 13.12+0.01* 13.07+0.02 17.88+0.01° 10.690.03* 10.18+0.03"

T FFT AR NG FRERIR 28 57 B3 (P<0.05), 3 4~6 [fl,
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Table 4 Changes of texture parameters, sodium chloride content and cooking loss rate under different curing times

Ji i B ]/
GES
1 2 3 4 5

il /g 8.36+0.16° 7.93+0.40° 8.16+0.38° 8.23+0.47° 8.34+0.42°
Je R /g.sec 4.02+0.01° 4.14+0.03° 4.40+0.03° 4.23+0.01* 4.46+0.05°
NHAEPE/g 2.49+0.03° 2.76£0.09° 2.89:+0.02° 2.83+0.02° 2.94+0.07°
HYEY% 0.62+0.13 0.66+0.45 0.65+0.24 0.67+0.17 0.66+0.38
AR 0.48+0.02° 0.53+0.03" 0.54+0.01° 0.51£0.01™ 0.54+0.04°
SIS 7/ % 1.12+0.01° 1.73£0.01% 1.78+0.02° 1.73£0.01% 1.69+0.01°
HREWRE% 12.20+0.01% 10.69+0.03* 14.88+0.03% 13.87+0.03% 18.10+0.02°
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Table 5 Changes of textural parameters, sodium chloride content and cooking loss rate at different curing temperatures
JHE i il /oC
oS
5 15 25

T /g 8.54+1.06° 7.93+0.23" 8.16+0.52°

e Fh /g sec 3.04+0.21° 4,07+0.12° 5.70+0.16°
NHLIEE/g 4.18+0.08" 2.76+0.09* 4.32+0.08"
/% 0.70+0.35 0.66+0.45 0.67+0.53
AR 0.21£0.01 0.21£0.01 0.210.02
FAEN T 5% 1.3620.03* 1.73+0.04° 1.56+0.01°
FREMRE% 15.90+0.50° 10.69+0.55° 20.32:+0.25°

Ak filffa 7 ) T2, e Rz T 4B 4 SR B R B E,
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Table 6 Changes of textural parameters, sodium chloride content and cooking loss rate under different solid-to-liquid ratio
e B HE (g:mL)
1:1 1:2 1:3 1:4 1:5

T /g 7.87£0.12% 8.41+0.40° 7.93£0.01%° 7.70£0.31° 7.93+0.40%

JEFPE/g.sec 4.07+0.04 4.20+0.02 3.90+0.03 3.36+0.06 4.14+0.03
NEL /g 2.42+0.03% 2.84+0.03" 2.35+0.04% 1.92+0.04° 2.76+0.09°
FPE% 0.59+0.27" 0.68+0.13¢ 0.60:£0.30™ 0.57+0.30° 0.660.45"
AR 0.52+0.01° 0.50+0.01% 0.49+0.02% 0.44+0.02° 0.53+0.03®
ST 1% 1.36+0.02° 1.78+0.01° 1.74+0.03° 1.77+0.02° 1.73+0.01°
TR RIY% 20.13£0.04 16.40+0.08 13.26+0.01 16.34+0.05% 10.69+0.03°
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Table 7 Results of response surface methodology experiment

lhac A TR B /% B: Mgt [al/h C: Wi/ C EE RS
1 3 2 15 3.35
2 5 2 15 3.27
3 3 4 15 2.42
4 5 4 15 3.63
5 3 3 5 3.48
6 5 3 5 3.68
7 3 3 25 3.22
8 5 3 25 3.17
9 4 2 5 3.98
10 4 4 5 2.98
11 4 2 25 3.13
12 4 4 25 3.08
13 4 3 15 434
14 4 3 15 4.14
15 4 3 15 422
16 4 3 15 4.01
17 4 3 15 4.07
M) /82 T 158 56 48 3 1 53 4
Table 8 Correlation analysis of surface methodology experiment
el 5 1 Hh g ¥1J5 F P Pk
i 427 9 0.4744 15.39 0.0008 **
A 0.2048 1 0.2048 6.64 0.0366 *
B 0.3280 1 0.3280 10.64 0.0138 *
C 0.2888 1 0.2888 9.37 0.0183 *
AB 0.4160 1 0.4160 13.49 0.0079 *x
AC 0.0156 1 0.0156 0.5068 0.4996
BC 0.2256 1 0.2256 7.32 0.0304 *
A 0.8404 1 0.8404 27.26 0.0012 o
B’ 1.24 1 1.24 40.08 0.0004 **
c? 0.4359 1 0.4359 14.14 0.0071 o
B 2% 0.2158 7 0.0308
R4 0.1489 3 0.0496 2.97 0.1604
HriRZE 0.0669 4 0.0167
SR 4.49 16

T+ R AN P22 57.(P<0.01), *3F/R B WM 22 5(P<0.05),
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Fig.1 Analysis of interaction effects of brine concentration, curing time and curing temperature on sensory score
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