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Optimizing the Oven Roasting of Crayfish by Response Surface Methodology
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Abstract: The preparation process of oven roasted crayfish was optimized by response surface methodology (RSM). Curing
time, brine concentration, roasting temperature, and roasting time were considered as independent variables, and sensory
score and springiness as response variables. The nutrient composition and flavor characteristics of roasted crayfish were
determined and analyzed using raw and boiled crayfish as controls. The results showed that the optimized conditions were
as follows: curing time 30 min, salt concentration 12 g/100 mL, roasting temperature 180 C, and roasting time 20 min. The
sensory score and springiness of the oven roasted crayfish prepared under these conditions were 9.08 points and 3.88 mm,
respectively. which were close to the predicted values. indicating that the roasting process is reasonable and valid. The total
content of monounstaturated and polyunsaturated fatty acids in the roasted crayfish prepared under these conditions was
distinctly higher than that in raw and boiled crayfish, and significant variations were found in the contents of essential and
flavor amino acids; more specifically, aspartate, glycine, arginine and leucine were lost. and the loss of arginine was greatest.
The electronic tongue responses to the umami, salty and sweet taste of the roasted crayfish were markedly higher than those
to raw and boiled crayfish. In summary, moderate roasting is conducive to maintaining the nutrients and umami and aroma
release of crayfish while improving the nutritional quality and flavor of the product.
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roasted crayfish



42 2023, Vol. 37, No. 5

mrire

EEN P

MEAT RESEARCH

>

o [ A i S ER S AT S L
CHINA MEAT RESEARCH CENTER

207 1, /b e UE AR VR o) B R &
BHMMEX AR FEREBES. HEHEETEN
12 g/100 mLI, /N Je sk (/8 V1 4318 3 55 = {H9.08 41
SRR N JRER R S, SERGE T . BTN RERI AR L
BURAE, MM ER A R, S B R A b £
Dy BERAS R . M A 12 ¢/100 mLEY,
BREWSRA7.13 7p. ZEBTRMBHSRSR, &
R COR, R EE 4 EOR Hoh b A RO, M &
AP, BRI S RN, AN RER R 25 ETHE
TR RS . MM AR S & 12 g/100 mLI 5 it ik 3
3.92 mm, JRES RN RER R SR A, BiaE S
WRIEEESE . BAEE SRS RN, MMITGHE PR, =
BERETIFARKMESRZEEN, EBEEMEHT
WF iR K25 M EIR R BN, WL SR 4E, Ko
Ko PPETFPRE. HRTAER i TR S M 2R A R,
Lt R ARz 8, I BN &R I ke
T R e B Ak, 0 A O A A B A
2013 R P e 06 ) T R B 2 R A 1 B

4.0 —a— FME 710
—— BE &
39k e
’ TR P
E 38} e 3 x\h e
= o £, T
= A — e
I T
o r:; =4 &
36F 17
3.5 L 1 1 6
150 160 170 180 190
iR T

Pl 3 IR BRI R T o3 RO A (B
Fig.3  Effects of roasting temperature on the sensory score and

elasticity of roasted crayfish
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Fig.5  Response surface plots and contour plots showing the interactive
effects of roasting time and salt concentration on sensory score of roasted crayfish
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Fig. 6  Response surface plots and contour plots showing the interactive
effects of roasting time and curing time on sensory score of roasted crayfish
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Fig. 7  Response surface plots and contour plots showing the interactive
effects of salt concentration and curing time on sensory score of roasted crayfish
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Fig. 8  Response surface plots and contour plots showing the interactive
effects of roasting time and salt concentration on elasticity of roasted crayfish
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Fig. 9 Response surface plots and contour plots showing the interactive
effect of baking time and curing time on elasticity of roasted crayfish
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Fig. 10 Response surface plots and contour plots showing the interactive
effect of salt concentration and curing time on elasticity of roasted crayfish
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Table 6  Experimental verification of the optimized process
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Table 7 Comparison of the fatty acid content of raw, boiled and
roasted crayfish
%
e T e g R KT &R
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Table 8  Comparison of the free amino acid content of raw, boiled and
roasted crayfish
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Fig. 11  Effect of different cooking methods on the electronic tongue
taste characteristics of crayfish
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