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QUANTITATIVE ANALYSIS OF GLUTAMATE CONTENT IN DUCK
MEAT USING VISIBLE-NEAR INFRARED SPECTROSCOPY

ZHAO Jin-hui LIU Mu-hua YU Fang SHEN Jie TU Dong—cheng
(College of Engineering Jiangxi Agricultural University Nanchang JiangXi 330045)

Abstract: Quantitative analysis models of glutamate contents in duck meat were established using visible-near infrared
spectroscopy combining with principal component analysis (PCA) and BP neural network to achieve the rapid prediction
of glutamate contents in duck meat. Visible-near infrared spectroscopies of duck meat in the range of 350 ~ 1800nm were
obtained and first derivative (FD) second derivative (SD) multiplicative scatter correction (MSC) and standard
orthogonal variable transformation (SNV) were used to complete the pretreatment of original spectroscopy in the spectral
region of 430 ~1000 1001 ~ 1400 and 430 ~ 1400nm respectively. The scores of 8 principal components (PCs) and
glutamate contents in duck meat were selected as the inputs and outputs of BP neural network to build the prediction
model of glutamate content in duck meat respectively. The results showed that the model of BP neural network
established using the pretreatment spectroscopy by SNV in the spectral region of 430 ~ 1000nm was optimal. The
correlation coefficient and the root mean squared error of prediction samples were 0. 9564 and 0. 058572 in the validation
set respectively and the model could meet the demands of rapid detection of duck meet glutamate content.
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Table 1  Accumulative reliabilities of the first 10 PCs of different preprocessing methods and spectral ranges
spectral preprocessing principal PC1 pC2 PC3 pC4 PCs PCo pC7 PC8 pPCo PC10
range (nm) method components
430 ~ 1000 . 90.834 98.748 99.414 99.669 99.813 99.905 99.959 99.976 99.983 99.99
original spectroscopy
FD accumulative  66.777 79.132 88.029 90.871 93.401 94.823 95.627 96.234 96.742 97.113
SD reliability 83.871 89.556 90.791 91.868 92.877 93.629 94.317 94.881 95.413 95.912
MSC (%) 84.824 93.169 95.97 97.271 98.484 99.353 99.758 99.848 99.893 99.926
SNV 83.946 92.884 95.968 97.263 98.454 99.325 99.735 99.844 99.891 99.923
1001 ~ 1400 . 92.423 99.137 99.813 99.898 99.958 99.98 99.987 99.99 99.993 99.995
original spectroscopy
FD accumulative  75.45  88.041 91.314 92.258 93.122 93.789 94.44 95.035 95.532 95.998
SD reliability 88.145 89.299 90.361 91.289 92.14 92.867 93.516 94.112 94.655 95.169
MSC (%) 85.387 99.045 99.492 99.722 99.883 99.939 99.962 99.973 99.98 99.984
SNV 85.261 99.039 99.487 99.718 99.877 99.939 99.962 99.973 99.98 99.983
430 ~ 1400 . 84.658 95.249 98.729 99.281 99.621 99.75 99.854 99.925 99.96 99.972
original spectroscopy
FD accumulative  67.576 80.585 87.728 90.25 92.272 93.718 94.634 95.268 95.786 96.252
SD reliability 84.058 89.237 90.357 91.255 92.107 92.833 93.498 94.059 94.547 95.02
MSC (%) 79.081 92.288 96.534 97.849 98.719 99.336 99.641 99.778 99.835 99. 882
SNV 78.685 92.099 96.409 97.723 98.594 99.255 99.574 99.755 99.819 99.871
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Table 2 Calibration model results of different preprocessing methods and spectral ranges

2
. No. of appropriate o . (RA )
spectral range (nm) preprocessing method . RMSEC correlation coefficient
hidden node
430 ~ 1000 original spectroscopy 6 0.061921 0. 9321
FD 7 0.228691 0.6123
SD 5 0.229558 0.4731
MSC 6 0. 135765 0. 6557
SNV 6 0. 00972 0.9987
1001 ~ 1400 original spectroscopy 6 0. 181276 0.3835
FD 7 0.229186 0. 4508
SD 6 0.229583 0. 0562
MSC 7 0. 155741 0. 5492
SNV 6 0. 110854 0. 808
430 ~ 1400 original spectroscopy 4 0.084126 0. 8674
FD 4 0.227037 0.5389
SD 7 0.229032 0.5263
MSC 6 0.112374 0. 7666
SNV 6 0.013972 0.9963
3 SNV o
o 3 430 ~ 1000 3
430 ~1400nm SNV Table 3 Predictive model results of
BP R*  0.95 RMSEP 0. 06 . ‘ ‘
different spectral ranges
430 ~ 1000 430 ~ 1400nm 2
SNV BP
spectral ) (R®)
- oreprocessin
’ 1001 ~ 1400nm range I fnethod & RMSEP correlation
SNV BP Rz 0.8 (nm) coefficient
SNV 430 ~ 1000 SNV 0. 058572 0. 9564
BP SNV 1001 ~ 1400 SNV 0.122372 0. 7887
BP 430 ~ 1400 SNV 0. 049823 0. 9626
430 ~ 1000 430 ~ 1400nm
SNV BP R 3
RMSEP SNV
BP 430 430 ~ 1000nm SNV
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Fig.2 Relationship between actual value and

predictive value of glutamate contents in duck meat
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