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ABSTRACT. The feasibility of near infrared spectroscopy (NIRS) for the evaluation of the compost pro-
duced by composting swine excreta has been investigated. The analytes determined were total nitrogen, total
phosphorus, organic matter, total carbon, moisture, Cu, K;O and Na,O. The ranges of concentration of the cal-
jbration samples obtained by the conventional chemijcal method for each component were 1.30-2.75%, 1.45-
4.86%, 7.36-81.5%, 23.0-41.1%, 4.29-10.1%, 0.11-0.60 g/kg, 0.92-3.09 g/kg and 0.41-0.98 g/kg, respectively.
Comparing to the conventional methods NIRS showed that the standard error of prediciions(SEP) were 0,085,
04, 376, 1.12, 0.11, 0.048, 0.24 and 0,08, and the coefficient of variation was 438, 5.5, 3.2, 1.5, 109, 10.6
and 11.9% for total nitrogen, total phosphorus, organic matter, total carbon, moisture, Cu, K:O and Na,O,
respectively. The overall results showed that NIRS can be used for a non-destructive and rapid determination
of the analytes to evaluate the quality of compost samples.

N B

Fehdelels 506718 gnlgAtel FE=e] L
Y A =g eukx 25670l Eeal giekl
olFA Ak Hulg FAHE A wsAY”
X f71E 9, A28 A, 9 9 TS
6l A% 5] 71ES TEe] A83a Jt? a2t
AL - = gl Sule] FAdle W Aol7} )
o * uils] T gl Eulols FAEE EAIH 9l

72 4 A= U

sn] AAAAE FAUEE Ha 3 2ol @
HY Ar1He2 5 EASIAe] 2zjed EH3)L
sk 2 oAE F2 AR FAHL 1EARE
3] Sigt Ae2A AN iR 3337 A%
FARells A} ok EAHole. a2jEE o
£ AT 7o) Tt £ Fuigake s
WM sl #5324 58 AUz 243
oot e, olF 2EREp| A% A&d S

~410—



TR BpEE o83 B9 vzl B4 411

o] 8793 9l5h. 22} WAIA |8 BEe) 9
T 2Ae] SR, ke ol AHow 2
A9 Aol &= S5bl A0t 2217 B

8 & Bl 93 HEe A Hdske HHrt

A7) % shed AAARSL An|AQ] pRle]) B ¥
F By AHIE ol MYEIgIY S 18lER ol A
ol ciwislz] $iah FAAe]e) At A2 EAPYe)
L7} FAE Q) :

291 B ol 800~2500 nm ¥} SRS
AR B R A T el Hola o
oA ehh= O-H, CH, NH- % C=0 3%
overtone®} combination Zl%-o] vlepdrlt A 94
FH-2 AF, AR, A28, Alokiere] Fae]e)
FRARNE A3 FE Mo Sioh™® 5 Fobll A
E Eofe] wlula RN 5o Hopl Hgsleis k3o
AR em? el e A P g} FdS
Aol FE3lHE Al=7) ARG s 52 =)
o] TS Ao R A3 Y8 2A9)
A S M3l wdReiME L 4438 o
F3HEL” A B Ao "asgk At
ZF3lal FHAIE EY 4 9)ow], 4|8l A7
37] W Eel| VA FAA=ol AUt LML
2 el 9lvkf a2y 4 AErk AAFAE oA
Aol 3= MARZRT oJ8] 7R E31R A8
HelE I3l AAFA A4 ofel g wlEel Bt
FEHAZ TR 5dEoke] ARl A4-0] o
=l

2 Gl T FE o435l Hule] F
Ageol] 983 AEES] BAE A=slg e, of 1
HE &) FAWal viEsled AYEE AFI

4 H

AR J3. N EE 1997~1998374) 249l A
A71% 8917 Heo gl ER - 4, &5 - 9A
HEREM|FAM 1358 F713 o2 A3 A
AL AR 7 AHE 9 $E J)zbEE g
2] AF3}e] Gofst AR BAo] vkedE=E s

AME=H, 4D 1B FA F, cyclone mill(H
+ 0.5mm; Tecator Cyclotec 1093, Sweden)S A&
3l Psfsllet. Bt Alae fePiel ol Basl
WA of Ayel) A3l AR A8 %A &

2000, Vol. 44, No. 5

A4S sl 1028 A3 2l AHgslgl,
3352 T3l AP FelS 918 AR

B4, Fnjo] ML EopsstEA Y 3] u)E R
Aol F3le] BAElgc). 7 AP BAubge o}
+3 Zd. A} whe 92847 (Leco CHN-
1000, USAYE 2831 #4319l T, 7189 ke
33, QAR A Rall F w AR, 223 v)el B
7VEE FE45E A B4 ¥, ICP WSS (GBC
Integra XMP, Australia)s AMg-3led 2315t

2UEY &F. TH 4 A ERIS] &4 3
& 494§ (Bran+Luebbe InfraAnalyzer-500,
Germany)E- AME31] 1100~2500 nm 419 sp4&
4nme] 402 Ak}, A= Hgelz 9 Al
BA4714) A9 9L ¥, 600pmeE #AF = rotating
cup drawer(Bran+Luebbe, Germany)E AR4-3}¢] yl-&
mAe] A 8E SAHNEF s Alg Yejo] B
ol 7]Qlsks ek Hass)ar) sl

HlolE] Mz2l. Eule] kN Age} 29 EF 24
A} 8= chemometrics X E o]l Sesame ver. 3
(Bran+Luebbe, Germany) AMsld x2)sigis}. 2
AR FEY 1R v 2~ EE F A
(multiple correlation coefiicient, MCC)7} ¢ 37
o= AL AMR38I%om), MLR(multiple linear reg-
ression), PLSR(partial least squares regression) 3, &

AYsitar g WS Al RS T3 Adsisie
- k-

Eluje] 3i815] K/, EW|AEE FA3 dolE:
Table 15 2}, 3 AL, §718, Q4L F 2, F
2, 248, EF 9 88 AP sl A4
4 A] B (calibration samples)= 1025-S ARS-3}9x,
734 A& (validation samplesy=- 33%-% AM&-31¢ic}.

7} QRS BERUA= (0~33%305

Eld|o] 2Ee|M AmEY, 24 BPAE o4
slo] EpXBE SR ~HER] AF Fg. L9 Y
gt WA 4 2MERE AL F vl |
bl A ERHS dgid). Heje] 2 F4 2~
HEH-L 1960 nm AN F4u) 22 B3 4 9
< ¥ Z 542 %k 2= 13 v R A EH
A 1400, 1900, 2050, 2250 nm ZollA] EAA4]
=27} FrjA R wle} FeR o2 Jehla gk 13}



412 P« TAREE

Table 1. Chemical composition of compost obtained by near infrared spectroscopy®

Calibration samples Validation samples

Components

Range Average® Range Average®
Total nitrogen(%) 1.30~2.75 1.93(0.26) 1.40~2.75 1.94(0.28)
Organic matten(%) 7.36~81.5 69.0(9.10) 47.3~71.8 68.3(7.20)
P,0s(%) 1.45~4.86 3.27(0.70) 1.45~4.86 3.42(0.73)
Total carbon(%) 23.0~41.1 35.5(3.42) 23.0~394 34.7(3.60)
Cu(g kg“) 0.11~0.60 0.42(0.14) 0.14~0.59 0.44(0.14)
KO(gkg™ 0.92~3.09 2.22(0.53) 0.96~3.09 2.27(0.55)
Na,O(gkg™) 0.41~0.98 0.66(0.11) 0.49~0.98 0.67(0.11)
Moisture(%) 4.29~10.1 7.28(1.52) 4.39~9.62 7.46(1.51)

“Numbers in parentheses are standard deviations. "102 samples for calibration. °33 samples for validation.
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Fig. 1. Typical near infrared spectra of several composts used

in this experiment; () absorbance, (b) first derivative.
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Table 2. Results of MLR and PLSR analyses for determining 8 components in compost samples by near infrared spectroscopy

Components Mmcc SEP Calibration method® Used spectrum
Total nitrogen(%) 0.96 0.085(4.38) PLSR 1st derivative
Organic matter(%) 0.76 3.76(5.50) MLR 1st derivative
P,0s(%) 0.88 0.4(11.6) MLR absorbance
Total carbon(%) 0.95 1.12(3.20) MLR absorbance
Cu(gkg™ _ 0.96 0.048(10.9) PLSR 1st derivative
K:Ogkg™h 0.95 0.24(10.6) PLSR 1st derivative
Na;O(gkg™ 0.79 0.08(11.9) PLSR absorbance
Moisture(%) 097 0.11(1.50) PLSR absorbance

“Numbers in parentheses are coefficient of variation. *MCC: multiple comelation coefficient. *SEP: standard error of prediction.
“PLSR: partial least square regression, MLR: multiple linear regression.
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Fig. 2. Overall NIR calibration performance for compost analysis for compost analysis; (a) total nitrogen(%), (b) total car-
bon(%), (c) organic matter(%), (d) moisture(%}, (e) sodium oxide(g kg™), (f) potassium oxide(g kg™), (g) phosphate, P,O«(%),
(h) copper(g kg ™.
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