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Optimization of Processing Technology and Flavor Analysis
of Air-dried Grass Carp in Bosten Lake

LU Guihong, MAIERHABA Yasheng, KURESHI Aihemaiti, BI Shijie, PARHAT Rozi', BATUER Abulikemu

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgqi 830052, China)

Abstract: This study utilized Xinjiang Bosten Lake grass carp as the raw material, and the ultrasound-assisted vacuum mar-
ination method was employed to enhance the deep processing utilization rate and flavor quality of grass carp. Single-factor
experiments and fuzzy mathematics sensory evaluation combined with response surface analysis were used to optimize the
marination process conditions. Headspace-solid phase microextraction-gas chromatography-mass spectrometry (HS-SPME-
GC-MS) was employed to analyze the effects of different drying methods, including cold air and hot air, on the volatile fla-
vor components of grass carp blocks. The results showed that the fuzzy mathematics sensory score reached 87.6 with an ul-
trasound power of 200 W, a vacuum pressure of 0.06 MPa, an ultrasound time of 30 min, and a salt addition of 1.5%, indi-
cating that the dried fish had good quality under these optimal conditions. 126 volatile components were detected in the
cold-air-dried and hot-air-dried samples by HS-SPME-GC-MS. The variable importance in the projection (VIP) of the par-
tial least squares-discriminant analysis (PLS-DA) model, combined with heatmap analysis, showed significant differences
in fish meat flavor under different drying methods. Eight differential flavor compounds with VIP>1 that exhibited higher
levels under cold air drying were identified, mainly including aromatic hydrocarbons, alkanes, and pinenes. In contrast, 15

compounds were identified in the hot air drying method, including esters, ketones, alcohols, and terpenes. There were
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various types of flavor compounds in hot air-dried grass carp, among which the content of esters and alcohols was signifi-

cantly higher than that in the cold air drying method, adding fruity and fatty aromas to grass carp samples, and the overall

flavor characteristics are richer and more intense. This study provides a reference for optimizing the drying process, flavor

analysis, quality improvement, and product upgrading of local specialty dried grass carp.

Key words: grass carp; ultrasond-assisted vacuum tumbling treatment; cold air drying; hot air drying; process optimization;

volatile flavor component
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Table 1  Factor level design of response surface test

KF AR BEAHEE  CEANE DEEENE
(W) (MPa) (min) (%)
-1 180 0.04 20 1
0 200 0.06 30 1.5
1 220 0.08 40 2

2 T RREIEERE

Table 2 Sensory evaluation criteria for air-dried fish
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Fig.1 Effects of ultrasonic power on sensory score (A), texture
(B), marinade absorption rate and centrifugal loss rate (C)
of air-dried fish
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Fig.2 Effects of vacuum degree on sensory score (A), texture

(B), marinade absorption rate and centrifugal loss rate (C)
of air-dried fish
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Fig.3 Effects of salt addition on sensory score (A), texture (B),
marinade absorption rate and centrifugal loss rate (C)
of air-dried fish
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Fig.4 Effects of ultrasound time on sensory score (A), texture
(B), marinade absorption rate and centrifugal loss rate (C)
of air-dried fish
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Table 3 Sensory evaluation results of fuzzy mathematics
- Fih fiikzs R HLURTE
SCES

m, m, m; my m, m, m, my m, m, my m, m, m, m; m,
1 5 2 3 0 4 2 3 1 4 2 3 1 5 5 0 0
2 4 1 3 2 4 2 3 1 4 3 3 0 5 5 0 0
3 4 1 3 2 4 3 2 1 5 2 3 0 5 4 1 0
4 5 1 3 1 5 1 2 2 4 3 3 0 4 3 2 1
5 6 2 1 1 5 2 1 2 5 3 1 1 4 2 3 1
6 5 2 1 2 5 3 2 0 5 5 0 0 6 3 1 0
7 5 2 3 0 4 2 4 0 4 3 3 0 4 4 2 0
8 4 2 2 2 5 1 2 2 6 4 0 0 5 5 0 0
9 6 2 2 0 6 3 0 1 6 3 1 0 4 2 2 2
10 4 3 2 1 4 3 2 1 5 2 3 0 6 2 2 0
11 5 1 2 2 5 3 1 1 6 3 1 0 5 4 1 0
12 5 3 2 0 4 1 3 2 5 3 1 1 5 3 1 1
13 6 1 3 0 4 1 3 2 4 2 3 1 4 3 3 0
14 5 2 2 1 5 2 3 0 4 3 2 1 4 2 3 1
15 5 3 1 1 6 1 2 1 5 1 3 1 5 2 2 1
16 5 3 1 1 6 1 2 1 5 1 3 1 4 2 1 3
17 5 3 1 1 6 1 2 1 5 1 2 2 4 2 2 2
18 5 1 1 3 4 2 2 2 5 1 2 2 6 2 2 0
19 6 1 1 2 4 2 2 2 4 2 3 1 5 2 2 1
20 4 2 2 2 4 2 2 2 5 2 2 1 6 2 2 0
21 6 2 1 1 5 2 1 2 6 4 0 0 4 3 3 0
22 4 2 2 2 5 2 3 0 5 3 2 0 6 3 1 0
23 5 3 2 0 5 2 2 1 5 2 1 2 4 1 2 3
24 5 1 2 2 5 1 2 2 5 3 2 0 6 2 1 1
25 6 2 1 1 5 3 1 1 6 4 0 0 5 4 1 0
26 6 3 1 0 6 4 0 0 5 3 1 1 4 3 1 2
27 6 3 1 0 6 2 2 0 6 4 0 0 5 1 2 2
28 5 3 2 0 6 1 2 1 6 4 0 0 5 5 0 0
29 6 4 0 0 6 3 1 0 5 3 2 0 5 1 2 2
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Table 4 Box-Behnken design and results Table 5 Analysis of variance results for the regression equation
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Fig.5 Content of volatile flavor compounds in air-dried fish
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