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Nutrients components for ecast on free-range and broiler chicken based on
near infrared spectroscopy

XING Su-Xia', GUO Pei-Yuan, XIANG Ling-Zi, LIANG Chao-Qun

(Beijing Technology and Business University, Beijing 100048, China)

ABSTRACT: Objective To build a fast predictive model about protein and fat content of chicken and
broilers. Methods Thirty fresh samples from both chicken and broilers were collected separately and 2
quantitative analysis models were built for determination of protein and fat content by using 20 samples of each.
The remaining 20 samples were analyzed by predictive analytics and error analytics. Results The correlation
coefficients of protein model with 2 kinds of chicken were 0.978 and 0.963 when RMSECV were 0.197 and
0.201 in the chicken and broilers protein model, respectively. As for the fat model, the correlation coefficients
of 2 kinds of chicken were 0.946 and 0.952, and RMSECV were 0.318 and 0.149, respectively. It turned out to
be that the mean errors of predicted and actual outcomes were 0.193 and 0.214, the standard deviations were
0.098 and 0.065 in protein’s case, respectively. And mean errors of predicated and actual outcomes were 0.318
and 0.149, the standard deviations were 0.072 and 0.103 in fat's case, respectively. Conclusion From the
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compared results, the difference between predicted and actual results was not significant, and the standard
deviation was 10% or lower. In addition, the larger the correlation coefficient of the prediction model, the more
accurate the prediction results. At the same time, it showed that fast predictive models based on NIR analysis
technique and the least square method can provide efficient feasible and accurate approaches to the

identification of chicken and broilers. Then, it is necessary to collect more samples to built the prediction model

for improve the accuracy of forecasting results.

KEY WORDS: chicken quality; near infrared spectroscopy; interval partial least squares; fat; protein
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30 30.558 1.7288 1.328 0.0347
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Table2 Thebest local model result of the fat content forecast model of chicken and broiler
1 10 11 12 13 14 15 16 17 18 19 20
4 4 3 8 4 4 4 6 6 4 5
8 6 6 10 6 6 6 8 4 4 8 5
RMSECV 0.297 0.328 0.335 0.343 0.387 0.310 0.252 0.201 0.321 0.274 0.256 0.331
8 6 6 10 6 6 6 8 4 4 8 5
RMSECV 0.266 0.232 0349 0315 0283 0294 0202 0225 0241 0197 0208  0.307
F3 118, ABHNELRSETINRERERIERLERSE
Table3 Thebest local model result of PR content forecast model of chicken and broiler
1 10 11 12 13 14 15 16 17 18 19 20
5 7 7 7 8 8 6 7 6 6 8
10 8 6 6 7 5 4 8 8 7 6 6
RMSECV 0.228 0.238 0.331 0.245 0.188 0.164 0.274 0.249 0.274 0.348 0.260 0.358
10 8 6 6 7 5 4 8 8 7 6 6
RMSECV 0.232 0.384 0316 0218 0231 0216 0198 0.137 0176 0252 0325 0324
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Fig. 6 Comparison of PR forecast and measured value of broiler.
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Table4 Comparison of PR forecast and measured value of chicken and broiler

1 2 3 4 5 6 7 8 9 10

28.51 31.23 30.48 33.12 29.54 32.25 29.44 30.56 31.23 34.66

28.57 31.26 30.52 32.49 30.14 32.46 29.37 30.62 31.30 34.59

24.08 22.93 22.71 23.79 22.46 22.90 23.12 22.86 23.66 23.99

24.18 22.87 22.98 23.96 22.58 22.82 22.94 22.77 23.79 23.86

Fz5 138, RGNS SEITUNE RN L KhRE
Table5 Comparison of fat forecast and measured value of chicken and broiler

1 2 3 4 5 6 7 8 9 10
1.47 135 131 1.29 131 1.33 127 1.28 131 1.29
1.38 134 1.30 1.30 133 135 1.29 127 1.30 1.28
3.28 3.83 4.33 4.84 3.45 3.79 3.19 3.99 4.28 4.84

3.15 3.86 4.28 4.81 3.39 3.73 3.24 4.12 4.25 4.79
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