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mykiss based on near-infrared spectroscopy (NIR). Methods Firstly, near-infrared spectral data of 200
Oncorhynchus mykiss were collected. Then, the content of 3 kinds of nutritional components (moisture, fat and
protein) of each Oncorhynchus mykiss were determined by national standard methods. The near-infrared spectral data
and nutritional component data were matched one by one. The near-infrared rapid detection model was established by
combining NIR with partial least squares (PLS), and the best detection model was screened out. Results The
pretreatment method of the moisture content detection model was multiple scattering correction (MSC), and the

optimal model was obtained when the wavelength range was 4000—10000 cm™

. The pretreatment method of the fat
content detection model was standard normal variable (SNV), and the optimal model was obtained when the
wavelength range was 5000-7144 cm™ and 7404-10000 cm™'. The pretreatment method of the protein detection
model was second derivative (ds2)+SNV+Savitzky-Golay smoothing (sg9), and the optimal model was obtained
when the wavelength range was 4100-5100 cm™' and 5400-9000 cm™'. The Q value, the correlation coefficient of the
correlation coefficients, and the correlation coefficient of prediction of the optimal model were all relatively large,
and the standard deviation of square error corrected and standard error of cross validation were close to each other,
which met the best modeling principle. Conclusion The best model is verified by the prediction set that do not
participate in the modeling. The absolute deviation between the predicted value and the true value (determined by the
national standard method) is no more than 5.7%. This indicates that the model can be used for the detection of three
nutritional components of Oncorhynchus mykiss, and can achieve non-destructive and rapid detection of the

nutritional components of Oncorhynchus mykiss, saving detection costs and shortening the detection cycle.

KEY WORDS: near-infrared spectroscopy; Oncorhynchus mykiss; nutritional components; rapid detection
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Table 1 Statistical results of nutrient content determination of
Oncorhynchus mykiss invelved in modeling (g/100 g)
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Table 2 Statistical results of chemical determination values of
each nutrient component in modeling sample set (g/100 g)
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Table 3 Statistical results of parameter values of the optimal quantitative prediction model for 3 kinds of nutrients in
Oncorhynchus mykiss
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oValidation Spectra f(x)=0.6743x+22.3759
7=0.7792 *=0.6071 Sdev(x—y)=1.0880
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Fig.2 Correlation diagram of measured and predicted
moisture content of Oncorhynchus mykiss
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R bR AR, FUT 3 S semsr s itmpgm 0 WIUERE Off S sEP RC RP

KB HAE S0 {hFMAERER I NIR 47 A ) £ HE i 1 K9 05836 10974 10880 08164 07792

40 F5 4 OB TR0 o XRS50 O Bl AT S A T 2 Rl 04497 21183 21060 06072 0.5562

Keoe, T AERE S P25 B S i e s T a5 SR L% 5. 3 MM 05071 07086 0.7370  0.6665 0.6167
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Table 5 Prediction results of 3 kinds of nutritional components of Oncorhynchus mykiss (g/100 g)

- Koy 1] HAR

FAH e (LES FAH e i 22 FAH B P22
1 71.53 69.15 2.38 2.43 3.76 -1.33 21.41 21.52 —0.11
2 72.19 68.88 3.31 1.18 3.72 -2.54 22.47 21.71 0.76
3 72.01 66.31 5.70 5.52 7.46 -1.94 23.11 21.13 1.98
4 67.07 67.17 —-0.10 8.22 6.70 1.52 21.10 21.77 -0.67
5 65.29 67.53 -2.24 7.91 6.68 1.23 21.26 20.96 0.30
6 71.99 69.00 2.99 5.03 3.86 1.17 22.41 21.85 0.56
7 69.63 67.75 1.88 5.48 5.55 -0.07 21.64 21.88 —-0.24
8 70.45 65.02 5.43 5.43 7.82 -2.39 22.93 22.11 0.82
9 71.54 69.11 243 1.70 3.93 -2.23 22.58 21.35 1.23
10 71.93 69.36 2.57 8.07 4.39 3.68 22.25 21.23 1.02
11 68.46 69.89 —1.43 6.26 4.41 1.85 22.71 21.85 0.86
12 69.08 70.09 -1.01 2.20 5.00 2.8 24.02 21.73 2.29
13 72.01 70.29 1.72 5.55 3.73 1.82 23.73 22.30 1.43
14 71.58 69.27 2.31 5.73 4.14 1.59 23.24 22.34 0.90
15 69.21 70.82 —-1.61 3.52 4.04 -0.52 21.52 22.73 -1.21
16 70.38 71.31 —0.93 6.65 2.79 3.86 21.92 21.96 -0.04
17 69.82 68.97 0.85 2.40 4.73 -2.33 22.93 21.68 1.25
18 74.23 69.96 4.27 3.36 2.39 0.97 20.40 22.29 -1.89
19 70.77 68.53 2.24 2.03 5.93 -3.90 22.68 21.21 1.47
20 71.50 70.08 1.42 6.03 3.45 2.58 24.22 21.30 2.92
21 68.25 68.52 -0.27 3.05 5.05 -2.00 21.70 21.34 0.36
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22 67.52 68.54 -1.02 4.82 5.32 -0.50 22.36 21.32 1.04
23 67.37 68.15 —0.78 4.96 5.66 —0.70 21.95 20.83 1.12
24 70.97 70.31 0.66 5.90 4.63 1.27 22.79 21.96 0.83
25 71.71 0.27 1.44 5.37 4.17 1.20 23.31 21.57 1.74
26 68.71 67.97 0.74 6.79 6.83 —0.04 22.77 2125 1.52
27 71.55 69.97 1.58 5.83 4.06 1.77 22.68 21.30 1.38
28 71.67 69.85 1.82 5.68 5.77 -0.09 21.79 21.58 0.21
29 72.55 70.46 2.09 6.86 4.52 2.34 23.35 21.18 2.17
30 70.78 70.91 -0.13 6.43 3.73 2.70 22.69 21.31 1.38
31 71.02 69.81 121 6.68 423 2.45 20.91 21.47 —0.56
32 60.30 71.10 ~10.80 5.37 2.16 3.21 21.19 23.04 ~1.85
33 73.51 70.76 2.75 6.44 2.25 4.19 20.99 23.48 -2.49
34 70.11 69.28 0.83 3.52 427 -0.75 21.23 21.89 —0.66
35 70.16 69.31 0.85 2.57 475 .18 22.48 20.71 1.77
36 69.51 69.59 —0.08 6.62 5.43 1.19 2235 21.40 0.95
37 68.25 68.45 -0.20 4.52 5.32 -0.80 21.02 21.15 -0.13
38 68.66 67.49 1.17 3.11 6.98 —3.87 21.21 2133 —0.12
39 70.18 67.08 3.10 5.28 6.75 ~1.47 20.66 20.77 -0.11
40 68.97 65.24 3.73 4.81 7.87 -3.06 21.29 21.88 -0.59
41 70.80 68.94 1.86 7.31 6.28 1.03 21.40 21.26 0.14
42 70.24 70.93 —0.69 6.69 3.35 3.34 2229 21.93 0.36
43 69.00 66.72 228 7.51 6.47 1.04 21.41 2225 —0.84
44 71.09 69.29 1.80 5.16 3.96 1.20 20.27 2233 —2.06
45 70.87 69.45 1.42 6.83 4.89 1.94 22.56 21.46 1.10
46 70.83 70.15 0.68 2.90 4.02 -1.12 21.98 2125 0.73
47 70.83 70.97 -0.14 2.09 3.51 ~1.42 22.59 21.47 1.12
48 70.85 71.61 -0.76 5.41 2.44 2.97 22.85 22.09 0.76
49 72.42 71.68 0.74 2.64 2.24 0.40 21.24 22.05 —0.81
50 68.88 67.38 1.50 4.81 7.33 —2.52 21.65 21.57 0.08
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