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Changes in Spectroscopic Characteristics of Bark and Piggery Manure By-Product

Composts During the Composting
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ABSTRACT : Changes of the spectroscopic characteristics of the organic matter fractions and circular filter paper
chromatograph were assessed for the bark and piggery manure composts during the composting, as an approach to
base the criteria of the compost maturity evaluation. Contents of humic acid-C (HA-C) and fulvic acid-C (FA-C) in
both bark and piggery manure composts were decreased as the composting got closer to maturity, but the ratios of
HA-C/FA-C were increased. During the composting, /Jlog K values were decreased, but RF values were increased.
Humic acid of the mature bark compost after 120 days of composting was A-type, as compared to Rp-type for the
raw bark and B-type for the immature compost. However, humic acid of the mature piggery manure composts after
40 days of composting was B-type, indicating the humification of the organic matter fractions continued at this
stage. Circular filter paper chromatograph of the mature bark compost exhibited the regular sawteeth pattern at the
edge, but that of the mature piggery manure showed an irregular sawteeth pattern. Results demonstrated that
spectroscopic characteristics and circular filter paper chromatograph of the organic by-product composts might be

employed for the compost stability assessment.

Key words :

22 delq 1997d0] 8759 S ARSEA Ry
2 W29 AgFel Fhsn Qe 4
g3 e ol a1 Y
595 BEAOl} BHH T4
Ak 2ERA S Fag 80]
TN E B8 A

Q
AR
Ny FAEL HuE F

a3l
A=Y

24Eg BHHE Ae 4R
547 50 4D F RAE £ Y J15S aTser o
7 Aol gaahe dEd weh BANFE GBe) vy
of g Aol B4R WA P 2ok uw, 3
A 54, 224 54, AR BH, ARAY, BIGH 54
38 2459 7128 R2an P e A7) ue

378

compost maturity, humic acid, fulvic acid, AlogK, RF, humification

it

7tAg) FERToR
gl AFolth
gz A4 F
20| wAEre ZAste] wME B4 (microbial biomass)E
17 289 & A 74 22 ¥
| durdolt? AL wge AR
g} olgdt

_O_‘_lL
s
5
rir
i

ot oxl I
ol
ol
£

Al

N

>
o

&l
ol
Lo
il

Jim ol oXx ox
U

o
X
o

fr o e o

o

A
to {d
Hd

ik
-3
Mz
S g
it
4
;o
lo
g
Jru

ox

£

it

fika 3

=
(=
2.
—
=5
=3
9]
(=
o
S
[0
e
>
oo
ox
Q)
™~
Z
=
K
oft
4
Lz

$7122



550nm, 600nm)7} #&kale), BAA(Humic Acid)® €3 AH(Fulvie
Acid)®] & uj&o] Waes 51\3}7)‘ Y Kumada®: A9 w3}
2 Uehle AEY dlog K #3, 244 S A% wss
‘%E}Lﬂb RF #-& ol83ted 7159 HEE R, B, A, P typel

frotRom, F50] 2age] wel R, - B > A - P
typee] €02 walstim am}%{v}” dlog K & F40] 7

Aol w2t F7bee, RE e gashe Roz deA g
ol Y AHL olehpeat)oltt F-AAbol M oj¢ hREAl L

B AR pagan 9ot
Hertelendy''9} Ji: 7 7% 5] o218 2y compost®] ¥
S8 ZolAy] 98 4894 chromatograph¥ S o) g3
Sath. 9843 chromatograph® & compostil®) 44 7] &
Ho] oj Ao Z“HE]“W AsE FURY W9 dgE o4l
Mk }’ olt}.

ot =
BE W =R AR A$
& a

2% Ry
B Ade S 2AE Blge BE RAE g Bi4udi
WAz 78 B (A %E&)E] staF sl Alog K

243
Mz 3 Yy
ZANE

Hulg #3 F f7189 dEdE #@rkel) 98 FAARE

7]
T2 vetelM e AlgsT Qv R 2 23 FAEHEE

AT A wEe 4 AneiH 4% AHE 3
RN B4 @ANE ARE AS ol BAvsE 2
AT 3 RAE MRE pp AN AR AgEE

wood chipg AAE u SR E AUR (Pinus densiflora) 43)

E FURE AMgsle], 714 oy wax (4F a3y A4
GL)olA FEAZ R BABNEE FE F7ERE A4
g EES Fud 2gslel £EI ON HE 24 T BAS
F ok ol BE Aad (Y $Y EEdE 3 A4
4ol M B5AZT Han”'3 Yong'™e z4zh 2ab2 njge) 9
79 wigts BAE vBe] AZFA Ba] Mgsin gk 2
=W E AFY FAAEE BE & T ImmolstE R st
Ao Abg-ElgiTh

I
H>
-
>
e
_,{

BME HER RII2 83
189 $7152 Kumada'y”g ©) 43 Humic Acid
Fulvic Acid (FA)Z E-33s9ct 2 gAd Az

E .
2o
o
ja sl

e 243 54w 379

(100mgC)& 10ml 42t flaskel #stz 0.0M NaOH 30mist
0.IM NaPO; 30miE 7HAch 82004 3087 7198 & Z4
NaS0s lge 7hta W& xdAM dZAZe o A#E
11,000mpmefiAl 1587 fA%estel A5 100ml volumetric
flaskell 3o, ]’*}/\lﬁﬁﬂi NasS0s 3%7F &+8 0.IM
NaOH 20mlE %2 94&dsto] AA&. Ade 23 vty

3, o|uf ip2 %‘%"—‘1‘% %o AH B FHFE 100ml FA
Ak o] &4 F 5 fAEEd H3T conc. HS04
05mlZ 7F8 & 1087 HASACh o] 7S 5000rpmel 4 1027
dddEstn, o7 A& AL 100ml volumetric flaskol
22Utk 3H1+100) 10miE $a SR s AHeyn, A4E

I‘J].J

3 S
A2 oke] A Fot & FHFZ TMEAC o 84g FAR
EEtn AHES HAR 38t 445 HAE 01M NaOH
SmiZ &3A7 F, 100ml volumetric flaskol €74 0.1M NaOH
2 gAdstgch. BgsE FA9 HA 39 ei e
Walkley-Black' & o8-8t Z4agch"”
SREAY SAE B2 BHUY SV

Feodd §71E EEo FHed 544 Fds7] fsio

Ee7b B9 /718 89 $98% o2 x(Whatman No. 42)%
S e 4(X)nm9—} 6()0nm°ﬂ*1 TRAEAZ FTERE 33
o, R W F4RE A% EH(scanning)st
& TWwe HAY EBA e
5 (e o5 FRct”

—
~—

AlogK = logK400 -
Ky : the optical density at 400nm
Kaw © the optical density at 600nm

RF = Ky x 400

(2

Keaw : the optical density at 600nm

¢ mlof 0.AN KMnOs consumed by 30ml of HA solution
used for determining absorption spectrum
(0.IN KMnO;s Iml = 0.45mg carbon)

FsthE 2445 H|&52| |EOX| Chromatographll #3}
2 AT M Hertelendy™ st Jf/ FW ol 2ate] 7 g
1 %9 93894 chromatograph® ¥wstgich 2t &
&SaAE B8 Hj59 939A chromatograph AMNE $3)
0.IM NaOH &3 05% AgNO; 848 ZAstgirh 2+ 50
Ad FAE BE 0lge A¥de] FHsAZ, 01IM NaOHE A
10mlE 7He & 16A15< A AT o] F 1000g2 A4 e A
721 % 4548 Ao AgatAtt. 98 chromatograph
Z HAANN7) S8 GAE 05% AgNO; £o2 FAAAY, o
A 1248 FLHA A Y2 05% AgNO; §802 FH3] HMA



380 FA R - A - ergd - HE - AR - AAA

CONWAY  Unit
POmm  —————

—
I

I

I

Toyo No. 5C 01t
0.5% AGNO, XX 2]

e 110mm —ﬂ

Figure 1. Schematics of equipment for circular filter paper chromatography.
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Table 1. Contents of humic acid-C (HA-C), fulvic acid-C (FA-C),
and their ratios of bark and piggery manure by-product composts
during the composting.
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33 11.08 10.78 0.30 3603
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120 2125 20.58 0.66 317
Piggery manure 4, g 25.31 5.49 461
(raw material)

2 22.68 2032 236 8.59
5 2,00 19.88 212 936
16 530 4.83 047 1019
0 . 2745 25.11 234 1072

o AR 27|(F% 29747 859904 4093 ¥ 1028 F
7FetiTh. Huest Liue [(Bdgh+2+(ZFHD]Y 7124 & o] &
dted NaOH 84 B4 g <60g/ked HH|9 ¥&o] 954
oz Hrsg.”

f712el B F A4 ER4 5L AS9Ye 29

oyt B4FANN F2F 4TS A "k {714 FAUE HE
b FaEe B4 F ol £718 £HEY Wi ndEy ¥

A% ays B} 7] W AAE P wiFE
S0l 0|8 o g3l AAHA AXE RFéto] 452 W7
St A2 ALY + A Ao BET T2 B A7
AeE AR 0|99 FAR HBANE olsh 2e AFHA AE
7 229 4 JeAel ¥ A7} Asjolel & QoY

B0 Y 2AS HRQ BYsY S4H3}

BAE H]go] Ro] Aol whet o] otztAel M FgA
< A w ol RAEA 24 Wild ¥ Aoz Uy
A kP mag wg Fo 471842 2aY § RA2dE
AEso] guse] A 2 FF ERE FLoR B43 B
o 48 a4 Hmz? FABAHA FAY #7H Bi B2
Walel Baisla EAWEE compostd REEE Fristed &
49 4 9o rugzn Yot

a9 28 Y BAE HEs 28 FAIE vEY Feudd
dlog K&t RF @9 H32 Jeld Rojth Jdlog Kgte .
600nmolA EHF FHEY AnmolH EHF FBRY 2
Mg Aoz Hio] Aagd we 1 e Foprt” 437

011



. bBark - Pig manure ]
(a)

095 |

r=-079*

09 y =521410 *x + 091

N4
[+2]
o
"l 085

08 A

[ r=-023"
=-2.39*10 x + 0.81
0.75 . . . .
0 20 40 60 80 100 120 140
Composting Time (Days)
100
[-o-Bark -4 Pig manure
(b)
80
r = 0.97***
y = 0.36x + 36.81

o 60
2
g
[T
o 40

20 2 r=087
y = 0.36x + 21.67

0 20 40 60 80 100 120 140

Composting Time (Days)
Figure 2. Changes in (a) Jlog K and (b) RF values of bark and
pig manure by-product composts during the composting.
(NS: not significant; *, ***. significant at p<0.05, 0.001,
Tespectively)
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Figure 3. Circular filter paper chromatographs of the bark by-product
composts

during the composting: (a) raw bark; (b) 33
days; (c)' 67 days; and (d) 120 days after composting
(mature).

B - uhgst - JBE - AR - A

=% Fsvlg  AE+EY

0

=E weulE 7Y A

(c)

R&HE 169 A

(a)

BB B&u g 09(SAF)

Figure 4. Circular filter paper chromatographs of the piggery manure
by-product composts during the composting: (a) raw
manure mixed with sawdust; (b) 7 days; (c) 16 days; and
(d) 40 days after composting (mature).
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