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Determining the content of the protein and fat in dairy product
using near infrared transmittance spectroscopy

GUO Zhong-hua, WANG Lei, LIU San-ya, TANG Yan-wei
(School of Physics and Electronic Information Engineering, Ningxia University, Yinchuan 750021 , China)

Abstract : The content of protein and fat in dairy products is determined by the near infrared transmittance spectrosco-
py (NITS). The spectrum is preprocessed by methods such as smoothing, then, the data is compressed by wavelet
function db3 and compression level 6. The prediction models of protein and fat in the four dairy products are estab-
lished by radial basis function artificial neural network ( RBF-ANN) using the compressed spectrum data as the in-
puts. The best spread value is obtained by experiments. When the spread is 135 ,the prediction accuracy of prediction
set of protein is the highest and the Correlation coefficient and Mean square error are 0. 9999 and 0. 0301 respective-
ly. In the same way,when the spread is 105, the prediction accuracy of prediction set of fat is the highest and the Cor-
relation coefficient and Mean square error are 0. 9997 and 0. 0968 respectively. The results show that the model based
on RBF-ANN combined with wavelet is more stable and more accurate. It can be used to test the qualities of dairy
products quickly and nondestructively.
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LT 1S
sk P FHE Ty 2 AN B
VRS ZHR RMSEP JHl/em !
MSC 0. 79490 0. 0308 4210 -4220,6395 - 6400,7300 - 7368
SNV 0. 92470 0. 0304 4740. 27 - 4502. 40,5254 - 5282 ,9249. 31 - 8762
FD 0. 96046 0. 0274 4190 -4770,6809. 22 - 6858. 80,7000 — 8400
SD 0. 90992 0. 0272 4170. 10 —4820,7000 — 8500
S-G 0.96817 0. 0297 5278 —5644,9521 - 10208
SD+S-G 0. 96859 0. 0301 4270. 51 —4879. 43 ,5311. 04 —6427. 63,7169. 78 —8297. 03
FD + MSC 0. 85383 0. 0246 8644 —7069 ,5854 — 6933
SD + MSC 0.93271 0. 0245 4201 -4829,5325 —6827,7000 — 8500
FD +S -G +MSC 0.9270 0. 0289 4321 -4400,5623 - 6769 ,7088 — 8500
SD +S -G +MSC 0. 96093 0.0278 4170 —4900,6470 —7000,7120 — 9500
S—G +MSC 0. 57163 0. 0587 4519 -4522,5230 - 6582
®3 AW PIS BESE R
4y g i
sk # HHE T 475 2 etk B
Ttk FER RMSEP S FE/em !
MSC 0. 98507 0. 106 4269 —4801,5478 —6296,7006 — 9495
SNV 0.76371 0. 0979 4159. 84 —4910,5424 —6404. 31,7020 — 8150
FD 0. 95380 0.119 4160 —4948 ,7012. 71 —9520
SD 0. 98870 0.111 4201. 09 —4902,5304 - 6660. 48,7000 — 9621
S-G 0. 81580 0. 109 4127 - 4945 ,6220 — 6400 ,7006. 36 — 8130
SD+S-G 0. 98970 0.101 4200. 21 —4839. 83,5301. 47 - 6387. 43,7135. 54 —8303. 03
FD + MSC 0. 96046 0.113 4796. 82 —4159. 77,5379 - 6772 ,6960 — 9200
SD + MSC 0. 98923 0. 131 4201. 09 —4942,7000 — 10020
FD +S -G +MSC 0. 99746 0.0728 4261. 51 —4782. 43 5381. 00 - 6380. 63
SD +S -G +MSC 0. 99358 0. 0926 4139 —4920,5995 — 6765 ,7000 — 10005
S -G +MSC 0. 98423 0. 105 4220 —4820,5404 —6730,7006 — 10200
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