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Table 1. The ranges and means of chemical constituents of sample sets of pangolagrass used for calibration
in near-infrared analysis

Sample set CP® NDF ADF WSC
%
Min 6.1 64.8 31.5 1.2
Set | Max 23.3 88.2 55.4 14.2
Mean 13.6 69.2 38.2 5.9
Number 76 76 76 76
Min 3.7 58.6 33.1 0.6
Set Il Max 8.4 78.2 45.6 14.0
Mean 5.9 70.4 38.4 9.5
Number 87 90 89 33
Min 4.1 68.4 38.4 0.3
Set 11 Max 14.9 88.2 57.9 15.8
Mean 7.7 77.2 46.7 5.6
Number 125 125 125 34
Min 3.7 58.6 31.5 0.3
Total* Max 21.1 88.2 57.9 15.8
Mean 8.8 74.1 43.4 6.5
Number 288 291 290 137

*Merge of sample set I, Il and I11.
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8CP: Crude protein, NDF: Neutral detergent fiber, ADF: Acid detergent fiber, WSC: Water soluble
carbohydrate.

Position 1 Sample number 1
JL 8 e e

Log {1/R)

400 925 1449 1974 2498
Wavelengths

i 1. B LRSS EIRECY 204 (RIS BRFOITRT Ih 0 TR -

Fig. 1. Reflection spectrums of NIR for 294 pangolagrass samples used for calibration.
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Table 2. The parameters of basic calibration equations for crude protein, neutral-detergent fiber,
acid-detergent fiber, and water-soluble carbohydrates of pangolagrass

Constituent Sample Math_ Scattgr Number of Raqge of Mean SEC* R? SECV™
number transformation* correction terms# estimate

% %

CPS 273 2551 SNV and 8 0.0-200 87 049 098 057
Detrend

NDF 287 2,10,10,1 None 7 60.3-88.1 74.2 1.78 0.85 1.89
ADF 288 2,10,10,1 None 6 28.2-585 434 2.20 0.81 2.28
WSC 134 2551 None 8 0.0-175 6.5 0.97 093 1.22

§ As shown in table 1.

* Values are order of the derivative of log 1/R, number of 2-nm data points over which the
derivative is calculated, and number of data points used in running smooth 1 and smooth 2.

# Number of terms in modified partial least squares regression.

+ Standard error of calibration.
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++ Standard error of cross-validation.
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Table 3. Verification of the calibration equation for NIRS by independent sample set of pangolagrass

Constituent ﬁam é? Range Mean Mean of prediction Bias SEP(C)
% % %

CP8 125 2.4-11.1 4.9 4.9 0.00 0.92

NDF 124 64.5-83.1 72.4 73.2 0.77 2.44

ADF 125 34.0-48.1 40.5 40.7 0.27 1.86

WSC 121 1.8-17.3 10.3 10.2 0.16 1.50

8 As shown in table 1.

Fo 4 RiPrig VARIIEVE S 1T~ FIGERE ~ PRTERERE K J‘iﬁ[iﬁ? R~ F[?Jﬁl B /T B
Table 4. The parameters of updated calibration equations for crude protein, neutral-detergent fiber,
acid-detergent fiber, and water-soluble carbohydrates of pangolagrass

Sample Math Scatter Number Range of
number transformation* correction of terms# estimate

Constituent Mean SEC* R? SECV'*

% %
cPs 387 2551  pvad a3 00482 7.4 036 099 042
NDF 407 2551 oA g go3g68 736 173 0.85 181
ADF 400 2551 oA g 587561 424 161 0.88 180
WSC 246 210101  wo/@ 12 00203 83 081 096 0.92

§ As shown in table 1.

*Values are order of the derivative of log 1/R, number of 2-nm data points over which the derivative is
calculated, and number of data points used in running smooth 1 and smooth 2.

# Number of terms in modified partial least squares regression.

+ Standard error of calibration.

++ Standard error of cross-validation.
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Abstract

Objective of this study was to establish the calibration equations for determining the chemical
components of pangolagrass using near infrared spectroscopy (NIRS). The equations were verified using
independent sample sets. The determined constituents included crude protein (CP), acid detergent fiber
(ADF), neutral detergent fiber (NDF), and water-soluble carbohydrates (WSC). Two hundred ninety-four
samples from three sources were used to set up the basic calibration. The R? of the regressions for CP, NDF,
ADF, and WSC were 0.98, 0.85, 0.81, and 0.93, SEC (standard error of calibration) were 0.49%, 1.78%,
2.2%, and 0.97%, and SECV (standard error of cross verification) were 0.57%, 1.89%, 2.28%, and 1.22%,
respectively. The basic calibration equations were verified with another 125 samples collected from dairy
farms from different areas.. The results showed that the biases for the CP, NDF, ADF, and WSC means were
0, 0.77, 0.27, and 0.16, respectively. This indicated that the basic calibration equations were accurate for
samples from different sources. The new sample sets were added to update the basic calibration. The R? of
the updated regressions for CP, NDF, ADF, and WSC were 0.99, 0.85, 0.88, and 0.96, SEC were 0.36%,
1.73%, 1.61%, and 0.81%, and SECV were 0.42%, 1.81%, 1.80%, and 0.92%, respectively. The RPD (the

ratio of the standard deviation of constituent to the standard error of prediction) were 9.0, 2.6, 2.5, and 43

for CP, NDF, ADF, and WSC, respectively. All of the calibration equations were acceptable for accurately
predicting the above-mentioned constituents. The hay quality of pangolagrass was quite variable. The
results might be helpful to provide a rapid method for quality analysis of pangolagrass hay and for use as a
tool to facilitate the hay trade in the courtry. Further, the rapid analysis of WSC would be also helpful for

pangolagrass to make silage.

Key words : Rapid analysis, Crude protein, Acid detergent fiber, Neutral detergent fiber, Water-soluble
carbohydrates, Forage quality.
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