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Basic Study on the Development of Analytical Instrument for
Liquid Pig Manure Component Using Near Infra-Red

Spectroscopy
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Summary

This study was conducted to measure Nitrogen(N), Phosphate(P,Os), Potassium (K;0), Organic
matter(OM) and Moisture content of liquid pig manure by Near Infrared Spectroscopy(NIRS) and
to develop an alternative and analytical instrument which are used for measurement of N, P,Os,
K0, OM, and Moisture contents for liquid pig manure. The liquid pig manure sample's
transmittance spectra were measured with a NIRS in the wavelength range of 400 to 2,500 nm.
Multiple linear regression and partial least square regression were used for calibrations. The
correlation coefficient(RSQ) and standard error of calibration(SEC) obtained for nitrogen were
0.9190 and 2.1649, respectively. The RSQ for phosphate, potassium, organic matter and moisture
contents were 0.9749, 0.5046, 0.9883 and 0.9777, and the SEC were 0.5019, 1.9252, 0.1180 and
0.0789, respectively. These results are indications of the rapid determination of componénts of
liquid pig manure through the NIR analysis. The simple analytical instrument for liquid pig
manure consisted of a tungsten halogen lamp for light source, a sample holder, a quartz cell, a
SM 301 spectrometer for spectrum analyzer, a power supply, an electronics, a computer and a
software. Results showed that the simple analytical instrument that was developed can
approximately predict the phosphate, organic matter and moisture content of the liquid pig manure
when compared to the analysis taken by NIRS. The low predictability value of potassium
however, needs further investigation. Generally, the experiment proved that the simple analytical
instrument was reliable, feasible and practical for analyzing liquid pig manure.
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Table 1. Chemical component of liquid pig manure for calibration

Components Range Average
Total nitrogen (mg/l) 48  ~ 4,480 1,555
P,Os (mg/l) 14 ~ 1,226 302
K;O (mg/l) 18~ 1,735 240
Moisture (%) 97.1 ~ 999 98.8
Organic matter (%) 0.03 ~ 1.75 0.53
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Fig. 1. Raw NIR spectrum of various liquid pig manure.

Table 2. Results of calibration and validation by PLSR

Component SEC* RSQ* SECV* SEP*
N 2.1649 0.9190 2.7104 3.5235
P,0s 0.5019 0.9749 0.7011 09114
KO 1.9252 0.5046 2.0225 2.6292
Moisture 0.1180 0.9883 0.1584 0.2060
OM 0.0789 0.9777 0.1030 0.1339

* SEC : Standard Error of Calibration, RSQ : r2, R, Coefficient of determination,
SECV : Standard Error of Cross Validation, SEP : Standard Error of Prediction.

— 116 —



HEH

ol
Y
B
o
>
Mo
o
i
i
o
o
ok
i
[5:4
b
L
=
o
M
M
£
N
=L
i)
o
do
o
N
o
2
B

< Yyt g Aoz AtrAd.

EEu du)e] FAAAEE 95% o|AE A
A= E& RSQ #eo] 09883, SECE 3. EEk UH| HES2AT| g
0.1180%2 S A=A 9= A} dojo
o, #71% %L 27 09777, 0.0789%F 7}, HH| Y E BEMEZa Y
el 33 vlsd 2345 Jehdgld

SEx gy viaAdEd Al QA H EEn Al T¥EH AL, QAN Ze,
2]9] RSQ & 7ZH7F 09190, 09749, 05046 ¥ ¥ F71E FFE AR EAsn
olglewm, SECE Zt7t 2.1649, 05019, 1.9252  7Hde] Aw] RS A5 AN $ gle
g yEpht Aiet QatelA Wiz A" duneEe =9 e Z2oags
calibration curve® €& F Slgley Ze=  wWIldohFig 2). ¥4 Zzadd o]4d &
AdAdol e AdE Jehligici(Table 2). ZE o] LabVIEW programs ©| &3} 2
weba el ok Boh bR calibration W, ZA A °§°—1°ﬂ’\1—4 HujgE A
cirves 71 HAE o @2 EAAEL Algorithme] 2EHE AT E o] REolt) &
sample sizes FE3lY HFEE © Fojof =zl V)£ 76““]‘3‘ A 5+ e

W LT A ALY %j

i K.{ S Tul
SR e T sy e Tl
‘ Hens o s (T i T o

S 1

[ R T T -

i
Hiast riierie 5

i .
4

SR i
i

Lighting
Source
(Had
Hawe)

wwog

Grating

Power supply Electronic

35mm

== )
USB port

Power

{on
f
-
PN
g

Fig. 3. Scheme of analyzer system for liquid pig manure.
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Fig. 6. Spectrum Analyzer. Fig. 7. Liquid manure analyzer.
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