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Abstract
properties of beefs, and the feasibility of using multispectral imaging system combined with chemometric methods to identify beefs with different
freezing treatments. [ Method] After obtaining the spectral information of the frozen beef samples, the regions of interest were extracted. The

(School of Food Science and Engineering, Hefei University of Technology, Hefei, Anhui

[ Objective | The research aimed to explore the effects of different freezing treatments on the moisture, color and edible physical

original spectral data were analyzed using principal component analysis (PCA) and support vector machine (SVM). Simultaneously the beef
moisture, color and texture parameters were detected using traditional methods. [ Result] There were significant differences in the average
spectra of different frozen beefs, and the accuracy of the modeling set and the prediction set reached 86. 67% and 83. 33%, respectively.
Compared with the control group, the free water content of the frozen beef was increased; the combined water content, cooking loss, and loss
of thawing sap were reduced. [ Conclusion] The multispectral imaging system combined with chemometrics can realize rapid and non-destruc-

tive detection of beefs with different freezing treatments.
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Table 1 Effect of four different treatment methods on moisture of beef
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-4 C¥%-4 C freezing 24.42+2.32 54.60+2. 05 20.97+0.77 43.47+1. 11 12.93£2. 12
-20 C¥1%-20 C freezing 24.05+2. 69 55.22+2.05 20.73+0. 82 44.00+1.43 11.66+2. 38
-20 CHEETA-20 C freezing combined with liquid nitrogen — 27.52+2.29 52.56+2.41 19.92+0.72 43.30+1.70 11.84+2.17
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Table 2  Effect of different freezing methods on L* ,a” and b * values
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—20 CHEWA-20 C freez-

ing combined with liquid nitro- 0. 27 1.05 0.49 1.19
gen

ff RO A A B 9 S OB AR M R R, B A B B R 5
YOE-18 C, fxJq /280 T,

2.3 RIS AR UL BT EES A4 A B P s
M RISER (3 3) AL, PYRY SRR AT B35 22 57, St A
SERF A LEART NP PET R VIR B2 10 mm A2 Ay, R 35
AR A= A AR B R B TR AN ()% R Ak B e v
BoA L, SRR 2R TE S S I 2R A A
K, PRI — A X LA SR 20 HAS ARG iR i 7,
PRSI AR P AR 22 P R AR 2 i P 2 8 D, e
P RYAEIS LD 2T 2 1 B AR RO UL P AR 1 o A
HEFEF R S sE . mikeh
= R ANRI AR AL & A BS54k L S URATE 5 1A [, RIS 530 R
T A RREAR R T T L2 4 2 SR i, (B ALY ZH R Y
P18 557 RS A P I 3 2t SR AR R M R 2 5, DAY M 5 S50



164 B A

2018 £

A RBE B2 45 SR B B ML, X — 452 Xie
AT RS
3 REDA AR EI 4 1R AWK

Table 3 Effect of different freezing methods on physical properties of

beef
14 11 g
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kg/s mm kg

Yk (% PR 4 i -
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ted at 4 °C (control group)
-4 CH -4 C freezing 12.17£2.37  9.72+0.40 5.78+1.46
-20 C¥1%-20 C freezing 14.31£3.68  9.56+0.64  6.28+1.52
-20 CHAWA-20 C freez-
ing combined with liquid nitro- 12.02+4.88  9.82+0.33  5.69+2.31
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Fig.2 Average reflectance spectra of beef samples treated with

four different methods
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Table 4 Identification results and performance using SVM model

A AE Modeling set

4L Prediction set

] FEREL  BABC R RO B W%

Treatment Sample Mistake Accuracy Sample Mistake Accuracy
number number rate//% number number rate//%

4 CY L (X HEZH ) Refrigerated at 4 °C ( control group) 14 3 78.57 6 1 83.33

-4 C¥ -4 C freezing 14 3 78.57 6 2 66. 67

-20 C¥1%-20 C freezing 14 1 92. 86 6 1 83.33

-20 CHEE A -20 C freezing combined with liquid nitrogen 14 1 92. 86 6 0 100. 00

Jei 3 Total 56 8 86.67 24 4 83.33

3 R4 determine quality attributes and ripeness stage in strawberry fruit[J].
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