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Abstract: In order to analyze the freshness of fish meal comprehensively and quickly, the electronic nose
and SPME — GC — MS were combined to evaluate the freshness of fish meal through the content of volatile
components. The volatile components of fish meal with 18 different storage times levels was analyzed by
solid-phase headspace microextraction, and the kinds and contents of volatile components in fish meal
were obtained at different storage time, and the change rule of volatile components was obtained. Multiple
linear regression and KNN regression were used to model various volatile components and freshness
markers of fish meal and the response of electronic nose sensors. A total of 101 volatile compounds were
detected, including 11 alcohols, 20 aldehydes, 26 ketones, 8 acids, 9 hydrocarbons, 15 nitrogen-
containing compounds, 4 sulfur-containing compounds and other compounds. Among them, there were
more aldehyde ketones, less esters, phenols and ethers. Ethoxyquin and -y-dehydrogenase were also
detected in the volatile gas of fish meal, the reason was that fish meal, as a feed material, was not only a
simple processing of raw fish, and also required other additives to facilitate the transportation and storage
of fish meal. At the beginning of storage, the relative content of aldehydes was 48. 99% , but at the end
of storage, the relative content of aldehydes was 0.95% . The relative content of aldehydes was
significantly reduced, while the relative content of ketones was increased. At the beginning of storage,
the relative content of ketones was 28.55% , but at the end of storage, it was 51.43 % . The results
showed that the freshness of fish meal was characterized by trimethylamine, 3-methyl-1-butanol, dimethyl
disulfide and dimethyl trisulfide. The relative contents of alcohols showed a downward trend after the first

increase, acids, nitrogenous compounds and sulfur compounds showed an upward trend. The models of
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various volatile components in fish meal and the markers representing freshness and the sensor responses

of electronic nose were established by multiple linear regression method and KNN regression method. The

results showed that the KNN regression method had higher accuracy than multiple linear regression
method. The correlation coefficient was between 0.763 3 and 0.999 9, and RMSE was between
0.086 7% and 8.465 5% . Therefore, these volatile components can be well predicted from electronic

nose measurement. The results can be used as reference for understanding the flavor composition and

change rule of volatile components of fish meal during storage, and for judging the freshness of fish meal

according to the smell component.

Key words: fish meal; volatile compounds; electronic nose; SPME — GC — MS; KNN regression
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Fig. 1 Block diagram of detection device system
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Tab.1 Target gas measured by gas sensors and

detection range
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o AR AR (CO B F b
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AT hE)
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CO A O H ke 5T ke
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B LR
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Tab.2 Test results of physical and chemical indexes of fish meal with different freshness

TVB-N %4t/ TVB-N 1t/
REAS 4 MR/ (mgeg™") PEA G5 M/ (mg-g™")
(mg- (100 g) ") (mg+ (100 g) ")
1 40.93 £0. 66 1.16 £0. 07 10 146. 06 +2. 98 2.70 £0. 08
2 42.86 £1.42 2.17 £0.03 11 147.93 0. 66 4.78 £0.19
3 78.27 £3.11 1.87 £0. 12 12 160.23 =1.32 2.16 +0.03
4 93.86 +2. 30 2.92 £0.08 13 160. 23 +0. 33 2.27 £0.24
5 126.49 £0.36 3.26 £0.23 14 167.49 =1.25 5.41 £0.02
6 128.33 £0.99 2.00 0. 01 15 194,51 £3.75 3.43 £0.04
7 129.52 +0. 96 3.74 £0. 14 16 194. 60 +2.97 1.50 £0. 15
8 142. 80 £3. 63 1.92 £0.22 17 196. 84 0. 13 4.09 £0.46
9 143.27 £1.32 2.45 £0.03 18 316. 81 2. 06 2.27£0.23
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Fig.2  Fingerprints of detection system with different

freshness fish meal
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Fig.3 Relative content and types of all kinds of volatile components in fish meal at different storage time levels
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Fig.4 Numbers of various volatile compounds in fish meal

with different storage time levels
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Tab.3 Correlation coefficient and RMSE for prediction models

HH K R YRR %/ %
IR EF-cAnlE - KN P —— ES- 1 AClE! - KNN B -

VEsS MRS S Y4 iR 5
[ I} 0. 664 1 0.9857 0.9459 4.6110 1.070 0 1.856 8
[ R 0.3550 0.9190 0.8274 12.293 0 4.8055 8.4655
BAEY 0.570 1 0.9625 0.774 8 6.905 0 2.3117 5.0224
BRI EY 0.686 3 0.9852 0.899 7 8.798 0 2.0825 5.2207
fiil 24k A 0.8854 0.987 1 0.897 1 7.1370 2.3962 7.1715
SIS 0. 6017 0.9577 0.798 0 2.3410 0.8812 1.5407
SRAEY 0.4593 0.9300 0.773 4 9.9200 3.945 1 7.6339
[ R] 0.7622 0.988 6 0.9629 0.740 0 0.172 4 0.303 6
(e IR] 0.6877 0.970 3 0.801 1 5.3750 1.774 1 4.5173
[ Re] 0.516 7 0. 969 4 0.961 4 0.3050 0.088 6 0.095 1
it St} 0. 648 1 0. 965 6 0.857 6 1. 400 4 0.494 7 0.843 6
=R 0. 689 2 0. 960 1 0.826 1 1.070 0 0.4190 0.799 8
= 0.8515 1 0.9999 3.0400 0.0409 0.086 7
Tt 0.462 6 0.9333 0.8422 0.6169 0.2332 0.396 0
3-FRL-1-T 0.697 1 0.9599 0.7633 1.0438 0.3955 0.918 4
13 s -3 - 0.6473 0.989 7 0.960 0 0. 687 4 0.1316 0.2139
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