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Prediction on protein concentration of fresh minced meat

using near-infrared spectroscopy
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Abstract; Meat samples for calibration (n =210, pork, beef and mut-
ton n =70, respectively) were scanned, over a NIR spectral range of
4 000 ~10 000 ecm ', and the chemical analysis were performed.
Meat samples (n =290, pork, beef and mutton n =30 respectively)
were scanned and analyzed for prediction of protein content. It was
developed a PLS regression model assaying based on different
spectral pretreatment methods. The best calibrations models of fresh
meat samples showed relatively good predictability for protein, the
coefficient of determination of calibrations samples was 0.954, the
coefficient of determination of prediction samples was 0.929, the
RMSEC and RMSEP were 0.495 and 0.669, respectively. Therefore,
the fresh meat quantitative models can apply for protein prediction
for different meat samples, which enhanced its application range.
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Table 1 The protein content in thefresh meat determined by standard method
[E eS| A FH 4 fief [A)
‘ B8 70 70 70 210
£ SR % 17.81 15.47 18.43 17.22
1 W H/ Y% 15.05~20.04  11.23~18.56  15.41~20.33  11.23~20.33
* kR 22 1.04 1.92 1.57 2.80
FE L 30 30 30 90
% T/ % 17.19 16.02 18.19 17.13
LE L/ % 15.50~19.40  12.20~18.80  16.16~19.82  12.20~19.82
* bt AR 22 1.08 1.91 1.01 2.12

2.2 BRIRKIEHH

BTS2 45 R 2R i 9 30 21 A0 7 2 T % L A4 3%
BSFE R 4 000~10 000 em ™', A LA H AN [A] PRI 284 i (9 3 £
ST B R BOR L 3 W (i DN i BMIR AR R 2R R IR
W. 5EAREERZIEHAX. B4R 7 250~6 600 cm ™
BEERWNA SHAMNBIE.5 200~4 000 cm™ ' & B H 04K
P 3K UL W A4 I AE W B R 7 T S 0 F A BRI .

1.45¢
135}
125}
LIS
= 1.05-
= 0.95
0.85
0.75

o
P
£

W
Absotbance

L L I}
7 000 6000 5000
R
Wavenumbers/cm™

B 1 A FAHERGTYRELER

The mean original spectra of pork beef and lamb

0.65 : :
10 000 9 000 8 000

Figure 1

P P A 3 A BRI I , 33 7E8 700~8 250 cm !
PWEBL.7 000 em A1 5 000 e TRFIT .
23 HANREAREEERESER

X UG DG R AT AL B, A AT AR e HE O B R L T BR OB
T TE AR B NI — 25 4 moOB I R RUR . S HO
WA LA RO SO R =R, R R S
AL B Tr . U A T BR AL M A B A T R
BRES VA2, AR B T3 LG 7 AR AL 7 Ak 2
R S-G 3 (Savitzky-Golay filters) » Norris 3 ¥ ( Norris
derivative filter) ,

BT X 4 I B A O 35 4 B 38 o R () A B N
R /N = 9% 3 (partial least squares, PLS) , B 4643 51 ¥ &
FhPY SRS HEAT T R A BT @B 5T SR 5 41 3 b RS A
R A HEAT T P B P B S AT AT

HY 2 2 T A8 PR R DR G T AR A AR A 6 R B
BB IE SR AR OC R B 0,943, UM 4 AH OC R B 0.932, K
AU BT ST I VA A T AR R HL T 4 1 AR G
FHH 0.979 8, m T AR 0.94, W REJE R THA X
VE1) 335 90 B o T B A 4 X VL R 0N A R A B Y AR R

49



E3EFELH

X SCHEAE T LT AP T I SE AN [) B PR R JBE TR R 1 B

x2 MAEFENEANREARSERRNFN
Table 2 The effect of different prepossessing of spectra

on pork protein content model

FEIESE (70 f5) T 4E (30 9

oAb 7 — —

MXRE HHR MXRE HHWR
JE G 0.943 0.410 0.932 0.539
Norris 0.908 0.751 0.898 0.596

— T
S-G 0.937 0.456 0.931 0.720
Norris 0.907 0.754 0.909 0.518

Zhr
S-G 0.938 0.452 0.935 0.690
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Table 3 The effect of different prepossessing of spectra on

mutton protein content model
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Table 5 The effect of different prepossessing of spectra

on fresh meat protein content model

e IFE4E (70 43 UM 4 (30 )
AL B 7 2 N P

LR  HHR MERE AR
e 0.931 0.523 0.920 0.538
Norris  0.936 0.488 0.937 0.501

—h 5
S-G 0.961 0.245 0.903 0.853
i Norris 0.938 0.477 0.939 0.496

iy ih

S-G 0.959 0.270 0.897 0.990
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Table 4 The effect of different prepossessing of spectra on

beef protein content model

HeiE (70 ) B 30 )
Bl —

MERE  BE HXRK BR
J5 G 0.931 0.480 0.913 0.519
Norris 0.941 0.524 0.848 0.654

B
S-G 0.823 0.599 0.384 1.140
Norris 0.950 0.440 0.915 0.372

“He
S-G 0.894 0.698 0.405 1.400
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—h%
S-G 0.954 0.495 0.929 0.669
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i
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