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Rapid and non-contact evaluation of lipid oxidation in fresh chilled pork

by near-infrared hyperspectral imaging

CEE S

HE Hong-ju'*
I HERE
ZHU Ya-dong' JIANG Sheng-qi'

(L. R B4 2 Be B b o B T R BT 2
3. TR B2 e

WANG Wei'

453003 ;2. AT FE Toolk K22 R I £ f 22 Be - T R AR
AR EBE T S

(1. School of Food Science, Henan Institute of Science and Technology, Xinxiang ,

=&
LI Bo!
2] \ngLz

MA Han-jun'*

FEH?
WANG Yu-ling®

A A
CHEN Fu-sheng®
450001 ;

453003)
Henan 453003, China ;

2. College of Grain, Oil and Food ., Henan University of Technology, Zhengzhou, Henan 450001, China ;

3. School of Life Science and Technology, Henan Institute of Science and Technology, Xinxiang .
Henan 453003, China)

T L T ar oh & k38 R AR R R B i 69 8
g W B ACAZ BEBEAT ik R RRRAEAT R . REDSH R
e 6h 900~1 700 nm B A KA 8L 2 & Bk ok TR
(GFS) . #% 3 F ¥ 14 -F F (MAS) , % £ F B (SGCS) | ¥ {4
P TR (MFS) % AR EMSO) MFEESEZE
B (SNVOA A &K E(BOT7 AFFRLEE A ARE D=
Fw)a (PLSR) Lk 2B AR 85 2-mR ek %8
(TBAOAFEZ AR EXE, ERET, 4 GFS L
BP0 A Ok B (486 Aok k) My e GFS-PLSR 45 A 77 )
TBA st 2 4 4 (Rp = 0.919, RMSEP = 0.036 mg/100 g),

KA @2 &S0k (RC) L& ¥ ® )3 3% (Stepwise) Fo i 4 %
% 5Lk (SPA) 5 i m 1R 0k K46 GFS-PLSR # A, 4 R
2 &M RC HM GFS k# ¥ if ik 6h 29 A &R KK H
#45 RC-GFS-PLSR # & fl ; TBA & R & ¥F (Rp =
0.924,RMSEP=0.034 mg/100 g). H #» GFS-PLSR #% #
SRR UM N o L I I U M1 VR S O 8
%4 RC AT i TBA AL T 52 I8 A g b A ACAE B
a4 18] HE e i I 4E

ELWA w4 B AR L W5 H (45 :161100110600) ; H1 [
[ 5 Bl 2 4 (445 . 2018M632767) s R A 1+ )
BHFI H (4 5 :001801021) 5 ] B 44 75 4 A A 4L 2% T
FRIH (47 2. 2018HYTP008) ; 1o 76 44 88 2% A 5L BLF
PR Y (%5 . B2 A KL Fp R 2020-70-107)

EB B A AT 2 (1983—) , 5 L 0] 9 B 2 e oz -
E-mail: hongju_he007@126.com

75 B #5 : 2020-03-02

KB E L sh; FH o E M 2 AR B R R
TR EAL

Abstract: The lipid oxidation of fresh chilled pork was evaluated
rapidly and contactlessly by near-infrared hyperspectral imaging
during different storage periods. The Gaussian filter smoothing

(GFS) . moving average smoothing (MAS), Savitzky-Golay con-
volution smoothing (SGCS) , median filtering smoothing (MFS) ,
multiplicative scatter correction ( MSC), standard normal
variable (SNV) correction and baseline correction (BC) were
used to preprocess the reflectance spectra of the pork samples at
900 ~ 1 700 nm. After the seven kinds of pretreatments
mentioned above, Partial least squares regression (PLSR) model
was established to explore the quantitative relationship between
spectral data and the 2-thiobarbituric acid (TBA) value. As a re-
sult, the GFS-PLSR model based on full 486 wavelengths of GFS
spectra showed better performance in prediction (Rp =0.919,
RMSEP = 0. 036 mg/100 g). Regression coefficients ( RC)
method, stepwise and successive projections algorithm (SPA)
were used to select optimal wavelengths to simplify the GFS-
PLSR model and improve the efficiency of prediction. It was indi-
cated that the RC-GFS-PLSR model established with the 29 opti-
mal wavelengths selected from GFS spectra by RC showed better
performance in prediction (Rp=0.924, RMSEP=0.034 mg/100 g),
similar to GFS-PLSR model. The overall results showed that the
TBA value could be quantitatively predicted by using near-
infrared hyperspectral imaging technology combined with RC

method, and this could be applied to realize the rapid and contact-
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less evaluation of lipid oxidation in pork.

Keywords: near-infrared; hyperspectral imaging; detection;

pork; TBAj; lipid oxidation
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Figure 1 Mean spectral profiles of pork samples
%2 PLSREEFUHEA TBAELER'
Table 2 PLSR model performance for predicting pork TBA values
R IE 4 XIS o
Tikb A PR B WA RMSEC/ RMSECV/ RMSEP/ AE
Re ) Rev ) Rp
(10 2mge+g ) (107 2mg+g b (10 2mge+g H
RAW  RAW-PLSR 486 16 0.940 0.023 0.905 0.037 0.913 0.036 0.013
GFS GFS-PLSR 486 16 0.941 0.029 0.910 0.036 0.919 0.036 0.007
MAS MAS-PLSR 486 16 0.940 0.030 0.909 0.037 0.919 0.036 0.006
SGCS  SGCS-PLSR 486 16 0.940 0.030 0.910 0.037 0.919 0.036 0.006
MFS MFS-PLSR 486 16 0.939 0.030 0.899 0.038 0.920 0.036 0.006
MSC MSC-PLSR 486 12 0.911 0.036 0.861 0.045 0.866 0.043 0.007
SNV SNV-PLSR 486 12 0.914 0.035 0.863 0.044 0.869 0.043 0.008
BC BC-PLSR 486 15 0.919 0.034 0.873 0.044 0.887 0.042 0.008

t  AE:RMSEC 5 RMSEP 4 % {1 2% .
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Table 3 Results of optimal wavelengths selected by three different methods
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1377.8,1394.3,1 410.8,1 428.9,1 455.3,1 473.5,1 501.5,
1508.1,1 663.6,1 676.9,1 690.1,1 695.1,1 698.4
Stepwise 486 3 938.4,1 045.4,1 080.0 99
SPA 486 8 915.4,920.3,1 002.6,1 344.9,1 364.6,1 402.5,1 473.5,1 688.5 98
%® 4 GFSPLSR HiU% MK TBA &
Table 4 Results of GFS-PLSR models for predicting pork TBA value
- R IE4E 2 LB IE4E T A
(R WK HA R RMSEC/ RMSECV/ RMSEP/ AE
VRS ‘ ov Rp ,
(10 ?2mgeg (10 2mg-g ") (10°2mge-g ")
RC RC-GFS-PLSR 29 16 0.941 0.030 0.920 0.034 0.924 0.034 0.004
Stepwise  S-GFS-PLSR 3 2 0.474 0.077 0.458 0.078 0.501 0.073 0.004
SPA SPA-GFS-PLSR 8 3 0.486 0.076 0.395 0.081 0.402 0.077 0.001
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