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Fig. 1 Illustration of the detecting system
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Table 1 Chemical analysis of fat, water and protein

in the calibration and test set

g Wi K5y E=l
/ME/ % 11. 90 44.16 1.93
I RAE/ % 43.75 68. 36 18.19
JEHE/ % 31.85 24. 20 16. 26
FIME/ % 26.03 57.73 12.41
brifER 22/ % 5.99 4.71 4.63
BREAREL 103 103 103

Transmittance

800 1000
Wavelength/nm

Fig. 2 Spectra acquired at different temperatures
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Ak A S A e BB L R IE bR oE 25 (RM-
SEC) . FARAEY (RMSEP) B G455 W3k 2~ 4,

Table 2 Effect of different data pro-processing to fat content
0~4 °C 20 C
r RMSEC RMSEP r RMSEC RMSEP

JERERE  0.830 3.42 3.22 0. 840 3.33 2.98
—Br S5 0.950 1.91 2.41 0. 924 2.35 2.95
—BrS% 0.657 4.63 4. 92 0. 558 5. 10 4. 59

Table 3 Effect of different data pro-processing
to protein content
0~4 °C 20 °C
r RMSEC RMSEP r RMSEC RMSEP

JFRIRGIE  0.072 4. 58 4.61 0. 154 4. 54 4. 57
—krS% 0.713 3.22 5. 44 0. 455 4. 06 4. 25
TS 0.536 3.88 4.92 0.433 4. 14 4. 65

Table 4 Effect of different data pro-processing
to water content
0~4 °C 20 °C
r RMSEC RMSEP r RMSEC RMSEP

JEREiE  0.782 2.73 2.45 0.779 2.75 2.50
—M S8 0.944 1. 44 2.37 0.914 1.78 2.38
T 0.635 3.39 5.83 0.515 3.76 6. 03

M 2~ 4 7301, 72 0~4 CHRIAT R 20 THRMAET,
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Fig. 3 Relationship between actual
and calculated values for fat
1. Calibration; 2: Validation
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Fig. 4 Relationship between actual and
calculated values for protein

1: Calibration; 2: Validation
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Fig. 5 Relationship between actual and
calculated values for water

1. Calibration; 2: Validation
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Visible/NIR Analysis of Fat, Protein and Water in Chilled Pork

LIU Kui-wu, CHENG Fang”* , LIN Hong-jian, SUN Tong, XU Kai, HU Lei-xiu, YING Yi-bin, XU Hui-rong
College of Biosystem Engineering and Food Science, Zhejiang University, Hangzhou 310029, China

Abstract Fat, protein and water were determined by visible and NIR transmittance spectroscopy in chilled pork. After prepro-
cessed by multiplicative scatter correction (MSC). the quantitative analysis models were developed based on the original, first
derivative and second derivative spectra by using partial least squares (PLS) at the temperatures of 0-4 °C and 20 °C, respective-
ly. By comparing the correlation coefficient (), RMSEC, and SEP, we found that the first derivative model was the best, and
the performance for 0-4 ‘C was better than that for 20 ‘C. At 0-4 °C and 20 °C, the correlation coefficients were 0. 950 and 0. 924
for fat, 0.713 and 0. 455 for protein and 0. 944 and 0. 914 for water respectively, SEP values were 2. 41 and 2. 95 for fat, 5. 44
and 4. 25 for protein, and 2. 37 and 2. 38 for water respectively. The results showed that the visible and NIR analysis could
measure the fat and water contents in chilled pork well, but was bad for protein, and this was caused by processing line of chilled

pork. What’s more, the spectrum offset was found in the original spectra at about 770 nm to be about 10 nm.
Keywords Visible/NIR; Chilled pork; Fat; Protein; Water
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