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Abstract: In this paper, beef mixed with a variety of spices were fried
to different degrees. The physical and chemical characteristics, such
as moisture content, color and tenderness, and the spectra in 370~
1 023 nm were measured. Then the quality detection models and vi-
sualization method were constructed. The results showed that the
moisture content decreased, and the shear force increased during the
frying process, and the change was significant (P<C0.05). There was
no significant difference in color between the samples and visible
spectrum. While NIR spectra (800~1 023 nm) increased with cook-
ing, and the changes were significant. Based on 100 beef data. by u-
sing Principal Component Analysis to reduce the spectral data and
Support Vector Machine algorithm to establish regression model, op-
timizing the parameters with Particle Swarm Optimization, the

values of prediction R? of beef moisture and shear force were 0.908,
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0.763, and RMSEP were 1.096 and 2.097. respectively. This experi-

ment verified the detection ability of hyperspectral imaging
technology for complex food mixed with various spices. And it pro-
vides an early exploration for the intelligent production and quality
monitoring of prepared meat.

Keywords: Hyperspectral imaging; nondestructive testing; prepared

meat products; cooking degree; moisture content
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Table 1 Physical and chemical indexes of beef with different cooking degrees
AR /s ALK/ % KR/ % L~ a” b 513 /N
30 11.92+1.12¢ 64.0540.95¢ 55.23+1.48° 8.05+0.35% 24.84+0.67¢ 31.604+1.87"
60 13.62+1.354 61.8941.154 54.2840.69% 7.89+0.23% 25.09+0.40° 25.02+2.31%
90 15.85+1.16¢ 59.4040.97¢ 53.5941.03° 7.84+0.18% 25.5840.36° 28.384+1.71%
120 18.93+£1.570 56.91+1.24° 51.85+1.03¢ 7.83+0.29% 26.5940.39* 29.3340.58%
180 25.0441.82 52.9740.86* 51.23+0.79¢ 7.40+0.21° 26.4840.40" 35.31+0.71¢
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Figure 1  Average spectra of beefl with different

cooking degrees
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piece of processed beef meat
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Table 2 The predicted result for quality of processed beef

meat by different models
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Figure 3 Distribution Images of moisture content and shear force of the processed beef during the frying process
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