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Rapid Quantitative Determination of Main Components in Dried
Distillers’ Grains by Near-infrared Spectroscopy
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Abstract

Dried distillers’ grains were rich in nutrition, which used as protein feed materials, and could give
some benefit to supplement feed deficit and reduce feed cost. Totally 78 dried distillers’ grains samples
were collected from 21 provinces of China. Crude fiber, crude ash and crude protein contents were
detected in laboratory by standard methods. The statistic analysis showed that the distribution range of
crude fiber, crude ash and crude protein contents were 1.60% ~ 37.54% , 0.74% ~ 26.85% and
12.01% ~ 38.69% , respectively, the standard distribution value of them were 8.33% , 5.21% and
7.11% , respectively. The big differences in components content were mainly caused by the remaining
rice hull during drying and separating process. Quantitative evaluation models were established to
determinate crude fiber, crude ash and crude protein content of dried distillers’ grains by NIRS methods.
The results of NIRS analysis showed that this method could provide rapidly quantitative prediction for
crude fiber, crude ash and crude protein contents in dried distillers’ grains, the coefficient of
determination in calibration were 0.98, 0.91 and 0. 96, respectively; the standard error in calibration
were 1.19% , 1.58% and 1.61% , respectively; the coefficient of determination in validation were
0.98, 0.92 and 0. 96, respectively; the standard error in validation were 1.20% , 1. 57% and 1. 60% ,
respectively, and the ratio of performance to standard deviation were 7. 38, 3. 75 and 4. 98, respectively.
The prediction values of these models are accurate.
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Tab.1 Chemical results of dried distillers’

grains’ components %

&% FiyE fieA:: FRUEIR 2
HA%TRTH 14. 63 1.60 ~37.54 8.33
KRS HEESM 8.05 0.74 ~26. 85 5.21
HEORESE 24.25 12.01 ~38.69 7.11
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Fig.2 Frequency distribution of crude fiber, crude ash and crude protein
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Tab.2 Component contents of samples with high crude fiber content %
L R He% K53 HEQ HEMS B % HRK 5y HEAQ
A 37.54 21.92 12.01 N 21.71 10. 83 15.53
B 26. 96 6. 88 12. 24 o 21.43 11.09 15.74
C 30.50 9.01 12.83 P 24.24 18. 67 15.95
D 27.18 23.95 13. 46 Q 18.71 6. 05 15.98
E 31.83 14. 01 13.72 R 28.93 15.32 16.01
F 24.84 12. 14 14.27 S 25.03 13.52 16. 16
G 8.88 14.97 14. 43 T 24.09 12.717 16. 27
H 23.90 13. 65 14. 46 U 18.01 8.10 16.37
I 24.39 14. 57 14.79 v 22.39 13. 61 17.21
J 27.84 14. 04 14.93 v 24.10 13.96 17.23
K 23.70 26. 85 15.24 X 24,18 11.29 19. 36
L 27.35 15. 11 15. 44 Y 22.75 11.95 19. 87
M 29. 60 13. 86 15. 52 - {H 24.80 13.92 15. 40
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Fig.3 NIRS original spectra of 78 samples
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Tab.3 Statistic results of calibration and validation samples set
- B BIEE LA
BEE  RAN FHHE/% HE/ % FEME/% BAN VHHE/% /% FRERE/ %
HaRFRS ¥ 0 56 14. 40 1.60 ~37. 54 8.16 22 15. 39 4,98 ~31.83 8.6!1
HR SRR 8 3 52 7.50 0.74 ~21.92 4.44 23 7.79 1.75 ~15.32 4.16
HEAFRRSH 0 60 24.27 12. 01 ~38. 69 7.20 18 23.93 12.24 ~35.13 6.96
®¥4 FERASSENRS ZiRgR 1.20% ,1.57% 5 1.60% ; RPD 4} 3| & 7.38.3.75

Tab.4 NIRS calibration results of dried

distillers’ grains’ components
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