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Measurement of Fiber Content in Different Feed Ingredients Using
Near-infrared Spectroscopy Method

Jiang Xunpeng' Lei Heng' Li Haitao® Jiao Peng” Zhang Hongyu' Wang Bo'
(1. Nutrition and Health Research Institute, COFCO Corporation, Beijing 102209, China
2. COFCO Feed Co., Lid., Bejing 100005, China)

Abstract; Feed ingredients with high-fiber are widely available and a price competitive source of energy
and nutrients for non-ruminants. Rapid analysis of detergent fiber content in high-fiber feed ingredients,
including neutral detergent fiber (NDF) and acid detergent fiber ( ADF) , contributes to a fine regulation
of dietary fiber levels in feed, and the exercise of its nutritional value. Classical Van Soest method for
detergent fiber determination is tedious and sensitive to particle size and high cost in the consumption of
filter-bag. It is not suitable for feed plant regular detection. The near-infrared spectroscopy ( NIRS)
technique is non-destructive, non-pollutive, fast and relatively inexpensive. NIRS methods have been
widely adapted in conventional composition analysis of feed. Feed ingredients with high-fiber normally
derives from a wealth of sources, like by-products of grain plant. Single species NIRS model is hardly
satisfied the demand of various ingredients in one feed plant. Researchers devoted to developing a unified
NIRS model to determination of NDF and ANF for different feed ingredients with high-fiber. A NIRS
model for NDF and a NIRS model for ADF were built for analyzing six kinds of feed ingredients,
including maize DDGS, soybean hull, wheat bran, alfalfa pellet, shotcrete corn bran, and beet pulp
particles. Totally 327 samples were collected from China, including 75 maize DDGS, 48 soybean hull,
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48 wheat bran, 48 alfalfa pellet, 59 shotcrete corn bran, and 49 beet pulp particles. NDF and ADF were

Fourier-transform near-infrared spectrometer collected near-

infrared diffuse reflectance spectroscopy with spectral range of 4 000 ~ 10 000 cm ™', at the resolution of

obtained by using Van Soest methods.

16 cm ™' and 64 times scanning per scan. Calibration models were constructed by using partial least
squares method, combined with derivative processing, multiplicative scatter correction and so on. Results
showed that NDF and ADF distribution of six kinds of feed ingredients were respectively 21.20% ~
65.28% , 6.40% ~48.31% . For NDF model: determination coefficients of calibration and verification
were 0.971 and 0.963 respectively; RMSEs of calibration and verification were 1.68 and 1. 82
respectively ; the relative percent deviation was 5.2, and optimal pretreatment method was the second
derivative. For ADF model: determination coefficients of calibration and verification were 0. 990 and
0. 985 respectively; RMSEs of calibration and verification were 1. 32 and 1. 63 respectively; the relative
percent deviation was 8.2 and the optimal pretreatment method was the first derivative with multiplicative
scatter correction. These models are appropriate to a variety of high-fiber feed ingredients for the
determination of NDF and ADF in feed plant.

Key words: near-infrared spectroscopy; feed ingredients; neutral detergent fiber; acid detergent fiber
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Tab.1 Statistic of NDF and ADF from six kinds of feed ingredients

4y JEOR} e SR FEE/ % BHED e bRl % B/ME/ % BRAH/ %
Tk DDGS 75 28.26 27.6 2.51 21.20 32.51
NN 48 57.27 — 4.16 46. 68 65.28
INFE Rk 48 37.21 37.0 5.68 23.93 46.41

NDF 7 BEORL 48 40. 89 39.0 5.35 28.56 57.18
W3 K 59 38.79 33.6 3.45 31. 66 48.36
FHSE R 49 42.78 41.0 2.59 36.73 47.51
Ml 327 39.76 — 9.70 21.20 65.28
F 2k DDGS 75 9.36 12.2 1.42 6. 65 13.47
K 48 41.77 — 3.29 33.30 46.22
INFE Bk 48 11.29 13.0 1.84 6. 40 14. 09

ADF S BEORL 48 30.52 28.6 4.81 20.30 48.31
WA K 59 10. 82 10.5 0.83 9.20 13.05
FHSE R 49 26.20 21.0 2.17 21.92 32.84
Mt 327 20. 30 — 12.28 6. 40 48.31
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Fig. 1 Scatter diagram of NDF vs ADF from six

kinds of feed ingredients
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Fig.2 Near-infrared average spectra of six kinds

of feed ingredients
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T, P NDF 1 ADF & 6, 38 12 S ppiisl
TEAME ISR IESS R AN 2 iR .

WA Rpp >3. 0 Pl KRG R /N SR THEOMRY
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Tab.2 Optimization results for calibration of six feed ingredients’ NDF and ADF contents

. EARAR SRR RS

J:%':*+ gﬂﬁ Hi{jﬁ}il]ﬁﬁ?ﬁ%}ﬁ R2CAL RMSEC RZC‘ RMSECV RPD R%'AL RMSEP RPD
F K DDGS NDF 1D(17) + SNV 0. 675 1. 50 0.618 1.55 1.6 0.356 1.59 1.3
K NDF 2D(17) 0.991 0.44 0. 830 1.59 2.4 0. 948 0.96 4.7
INFE R NDF 2D(17) 0. 983 0. 81 0.943 1.34 4.3 0. 981 0.79 7.5
o Bk NDF SNV 0.972 1. 04 0.902 1.61 3.2 0.601 3.69 1.6
5 3% oK iz NDF ID(17) + MSC 0. 866 1.31 0.776 1.55 2.1 0.738 1.96 2.1
HHEEH NDF 1D(17) +MSC 0. 945 0.58 0. 809 0.97 2.3 0. 865 1.21 3.0
F 2k DDGS ADF SNV 0. 856 0.57 0.79%4 0. 64 2.2 0. 675 0.74 1.9
KR ADF SNV 0.973 0. 60 0. 957 0. 68 4.8 0. 898 0.97 3.2
INFE ER ADF 1D(17) 0.989 0.22 0. 960 0.35 5.0 0. 962 0. 40 5.9
SRR A ADF 1D(17) +MSC 0. 687 0.25 0. 386 0.31 1.3 0.110 0. 36 1.0
5 3% oK iz ADF 1D(17) 0.793 0.39 0.704 0.43 1.8 0. 683 0.51 1.8
TR ADF 1D(17) 0.963 0.37 0. 888 0.57 3.0 0. 675 1.73 2.0

TE:ID(17) 1 17 FoRsR AL A & H AR, HARZEDRL,
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Tab.3 Validation results for six kinds of feed ingredients

by two different models

414 Bk ZIFERERAMREIY B JEUREE BRI
RMSEI’ R[’I) RMSEP R[’D
F >k DDGS 1.96 1.3 1.59 1.3
KRG 3.22 1.3 0.96 4.7
INFE 1.86 3.0 0.79 7.5
NDF prjwmigs  3.20 1.7 3.69 1.6
A T oK B 1.67 2.1 1.96 2.1
FHSEH 1.56 1.7 1.21 3.0
T2k DDGS 0. 89 1.6 0.74 1.9
KER 0.90 3.6 0.97 3.2
INFEHR 0.72 2.5 0.40 5.9
ADF  prgssmig 2,26 2.1 0.36 1.0
T E K K 0.76 1.1 0.51 1.8
LB 0.99 2.2 1.73 2.0
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