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A method for quickly predicting fatty acid content of feed duck
oil based on near—infrared spectroscopy

BAO Yuming', LI Liang®, FAN Zhiying', GU Xu', ZHAO Weixiang', ZHU Chao’,
LI Chunhong®, MA Ying"

(1. Institute of Feed Research, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2. Institute of Food Science and Technology, Chinese Academy of Agricultural Sciences, Beijing 100193, China;
3. FOSS ( Beijing) Science Technology & Trading Co. ,Ltd,Beijing 100081, China)

Abstract To rapidly predict characteristic duck oil fatty acid content, this study established a method to predict
the content of six fatty acids including palmitic acid, palmitoleic acid, stearic acid, oleic acid, linoleic acid, and
linolenic acid based on near-infrared spectroscopy. Gas chromatographic method was used to test the fatty acid
composition of samples and collect near-infrared spectra. Standard Normal Variate Transformation (SNV) and
other methods were used to preprocess the spectral information, and the optimal spectral preprocessing method

was selected. The improved partial least square method (mPLS) was used to establish an optimal near-infrared
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prediction model with 1-VR (Determination coefficient of SECV) and SECV values (Standard error of cross

validation) . The results showed that: 1) This model was independently verified with the validation set samples,

The SEP ( Standard error of prediction) and SEC ( Standard error of calibration) of the verification results were in
accordance with the “SEP/SEC<{1.2” principle stipulated in AACC 39-00. 2) The A of the palmitic acid,

palmitoleic acid, stearic acid, oleic acid, linoleic acid, and linolenic was 0.889,0.916.0.869.0.918.0.979 and

0. 927, indicating that the established near-infrared prediction model can effectively predict the content of six fatty

acids in duck oil. The rapid detection method for characteristic fatty acids n feed duck oil established in this study

could meet a certain degree of rapid detection needs, providing a fast and convenient technical method and

theoretical reference for evaluating the quality of feed duck oil.

Keywords feeding duck oil; fatty acid; near-infrared; rapid detection technology
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Table 1 The fatty acid compositions and contents in feed duck oil

EiR 7 TR B it /A w/NME/ % B KAE /% s VDt 22 / %%
Parameter Sample Sample size Min Max Std
TR R E bR AR 288 21.0 26.8 1.18
C16:0 LN S 32 21.3 25.6 1.02
K - TR AEBR AR 288 1.46 3.99 0.632
C16:1 I 3T 48 32 1.56 3.88 0.627
1 e e e 288 4.59 7.99 0.726
C18:0 I & 32 4.60 7.89 0.698
i bR 288 37.2 46.8 2.11
Cl18:1 B F 42 32 37.9 46.0 1.82
DA E B 4 288 16.0 27.9 2. 69
C18:2 U S 32 16.7 27.6 2.47
DA E AR AR 288 0.633 1.72 0.213
C18:3n-3 o3 4 32 0. 680 1.63 0.227
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Table 2 Comparision of prediction model information obtained from different spectral preprocessing

b7 i 4 LRI L R L
Parameter Pretreatment C16:0 Cl16:1 C18:0 C18:1 C18:2 C18:3n-3
Jc 0. 400 0.311 0.401 0.722 0.497 0.070
SNV + —Bir 3 %1 0. 389 0.197 0.265 0. 354 0.274 0. 060
SEC SNV+ Z B & 4L 0.323 0.185 0.253 0.325 0.187 0.045
MSC+ — B 5 £ 0. 349 0.216 0.289 0. 365 0.256 0. 059
MSC+ Z 4 0. 328 0.202 0. 247 0. 387 0.210 0. 055
o 0.441 0. 355 0.413 0.819 0.539 0.076
SNV+—Fr 5 8 0.449 0. 259 0.342 0.548 0. 337 0.074
SECV SNV+ Z Bir & 4 0.414 0.252 0.337 0.423 0. 266 0.062
MSC+ — B 5 £k 0.471 0.268 0.363 0. 456 0. 310 0.072
MSCH 5 5 0.415 0.264 0.314 0.510 0.284 0. 069
J 0.915 0. 581 0.502 0.790 0. 946 0.829
SNV + — B 5 51 0.929 0. 869 0.827 0.927 0.979 0. 860
1-;/7}? SNV i 548 0.946 0.892 0.876 0.942 0.986 0.875
MSC+ — B 5 5% 0.916 0. 852 0.724 0.938 0.972 0.862
MSC+ B F 4 0.936 0. 852 0.897 0.920 0.976 0.868
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Table 4 Evaluation of information of the best near-infrared prediction model
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Fig. 3 Scatter plot of chemical analysis values and near-infrared prediction values of feed duck oil
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