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Abstract  Published literatures on the analytical technique o near irfrared spectroscopy (NIRS) applied to livestock
manure compost were reviewed, and analysis o the subsistent problems and our suggestions were given. The results
demonstrated that NIRS had already been applied to measure the content of livestock manure compost components ex-
actly, such as the contents of water, crude ash, carbon, nitrogen, kalium, celluose and so on, for its many advan-
tages o rapidness, norrdestructivity, stabilization and high efficiency. However, there are also many problems to be
solved ,for instance ,the technical bottleneck for non-technicians, localization in institute, the lack of orrline application
and so on. To accelerate the development of the NIRS application to compost studies, setting up a standard method
with a wider applicability is necessary and the keys are the supervision of the production process and the standardiza-
tion of the quality control of livestock manure compost products by NIRS in future work.

Key words near infrared spectroscopy; livestock manure compost; content determination; quality evaluation

(near infrared reflectance ec ,

trosoopy ,NIRS) NIRS
(sl , NIRS
NIRS (6] , 20 90 ,90
1 2005711704
(20040019039)

’ ) ’ ) ’ )

cau. edu.cn

,Emall :hanlj @



94

2006 11

NIRS

NIRS

NIRS

1 NIRS
NIRS

NIRS

NIRS

NIRS

, NIRS

(4]
NIRS

2 NIRS

, NIRS
C—HN-—--HOH , NIRS

NIRS
NIRS
[3]
2.1
[N,
NIRS O—H
1440 nm, 960 nm ,2
1940 nm 2200 nm (0]
Jee 1 NIRS 135
, NIRS
0.97, 0.11
NIRS
( >0.04 %) ®!
2.2
2 [11] ,
25 358
Takashi 2 NIRS (Infra Alyzer
400) 76

2208 2180 1680 1778 2230 1445nm 2180
2208 2139 2270 2348 nm

NIRS
0.971 0.934, 1.45 0.17
, NIRS
Makoto [} NIRS (Infra Alyzer
6250) 62

NIRS ,

NIRS



0.9 2.91
0.938, 0.8 ,NIRS
0.9,

1 62 NIRS 2.3

Table1 Find caibration results usng NIRSfor !
parametersof 62 compost samples , ,

/ nm 20% 80 9!
2346 1894 0. 999 <20% ,
2164 1662 2248 1900  0.980
2322 1758 0. 956 ’
1894 0.999 ’ S 80%
1662 1758 2354 1908  0.938 '
2166 2288 2364 0.771 ,
2185 2320 0. 890 , ,
- 1738 2248 2318 0. 896 ,
1660 1236 2362 2386  0.895
2074 2446 0. 999
;jig izzg 1564 g Zgi Takashi " NIRS (Infra Alyzer
2158 1764 1248 0. 990 400) 76
1236 1692 1710 1418 0.865 , 8 1778 1818 2208 2
180 1680 1982 1 940 2 310 nm
Jee 9 NIRS (Bran + Luebbe Infra N |Rs 0.985
Analyer-500 ,Germany) 135 2 24 ' NIRS
NIRS
' Makoto  [*! NIRS (Infra Alyzer
0.95 0.96, 1.12 0.085 6250) 62
Sharma  [** NIRS (Foos NIRS ,
6500) ) 1894 nm ,NIRS
0.999 Sharma [ NIRS
: NIRS (Foos NIR Systems 6500)
0.940 0.961, , ,
0.949 0.079, NIRS NIRS
0.957 0.960, 0.968 0.662, 0.926
0.938 0.088 1.001
Maley %] NIRS (Corona NIRS
45 VIS NIR spectrometer , Germany) 179
2.4
360 1690 nm,
NIRS ,
0.91 , ,
23. 4 3.30, 0.91 22.6 3.44, ,

0.74 1.20 2.14, 0.87 1.59 75 15001



96

2006 11

[17]

Je [ NIRS
500,Germany) 135

(Bran InfraAndyer-

NIRS
0.88 0.95 0.79  0.96, 0. 40
0.24 0.08 0.048 ,
10 % ,
NIRS
Sharma  [*! NIRS (Foos NIR
System 6500)
, NIRS
0.942
1.169, 0.846 0.207, 0.844 0.070, 0.942
0.108, NIRS
0.912 1.429, 0.764
0.254, 0.800 0.071, 0.837 0.176
Ko [ NIRS (Foss NIR System

Model 6500) 77

NIRS
0.82 3.11,0.71 3.74,0.76 0.26,
0.84 52.84,0.88 26.47,0.60 0.85, NIRS
Maley [ NIRS (Corona

45 VIS NIR gectrometer , Germany)

NIRS
0.83 2.90,0.61 0.70,

,NIRS

2.5

[19]

Makoto ! NIRS (Infra Alyzer
6250) 62 -
1 -
NIRS
0.9 ,
0.7 ,
0. 865,
0'5 1 1
NIRS
Makoto  [? NIRS (Infra Alyzer
6250) 76
, NIRS
Daisuke [2! NIRS
,NIRS
3
20 90 NIRS
,NIRS
NIRS
, NIRS

, NIRS



97

, NIRS

NIRS

, NIRS

, NIRS
(6]

, NIRS :

, NIRS

[1] : : .o [M].
: ,1993
(2] , , .
: ,2001
[3] : , ;
: ,2005
[4]
[J1. ,2004 ,35(4) :487492
[5] Williams P,Norris K. Near-infrared technology in the a
gricuitura and food industries[ M]. S Paul : American
Asociation of Cered Chemists,1987
[6] : , -
[J]. ,2004 ,
24(4) 447450

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[J1. ,2003 ,22(2) :2527256
Haug R T. The practicd handbook of compost engineer-
ing[M].London:Lewis Publishers,1993
Cozzolino D, Fasso A, Gmenez A. The use of near-in-
frared reflectance gectroscopy to predict the compostion
of whole maize plants[J].Journal of Science of Food and
Agriculture 2001 ,81(1) :1427146
JaeJ N ,Sang H L. Nonrdestructive andyss of compost
by near infrared gpectroscopy[J].Journd of the Korean
Chemicd Society ,2000 ,44(5) :410-414
[3]. ,2005 ,24
(1) :169°173
Asa T ,Shimizu S,Koga T. Quick determination of tota
nitrogen ,tota carbon ,and crude ash in cattle manure us-
ing near infrared reflectance gectroscopy[J].Jpn J Soil
i Plant Nutr,1993 ,64(6) :6697675
Nakatani M , Harada Y, Kaga K. Near infrared gec-
trosoopy analyss of the changes in qudity of cattle
wastes during composting processes[J].J Jgpanese Soil
& Fertil Sc,1996,66(2) :1597161
ADAS Consulting Limited. Asseessment of options and
requirements for stability and maturity testing of com-
poss: The Waste and Resources Action Programme
[R].UK:ADAS,2003
Maley D F,Mcclure C,Martin P D. Compostiona ana-
yds of cattle manure during composting usng a fidd
portable near infrared pectrometer[J]. Communications
in il Sdence & Pant Andyss,2005,36 (4-6) :455~
476
) . [M].
,1990
[M]. ,2000
Ko HJ,Choi HL ,Park H S. Prediction of heavy metd
content in compost usng near-infrared reflectance pec
trosopy[J]. Adan Aust J Anim 6 ,2004,17 (12) :
173671740
[J]. ,1999,7(6) :1712
Nakatani M , Harada Y. Principd component analyds of
near infrared ectra of animal wase compost [J].
JapaneseJ Soil Science & Pant Nutrition,1995 (66) :
422424
Daisuke M , Kerrichiro S, Yasuhisa N. Measurement of
lipid content of compost fermentation usng near-infrared
gectrosoopy[J]. Near Infrared Andyss,2001,2(1) :37
~42



