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RESARE, HAEEMCEEMEXYI LI &b,
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Bk DIERARE, TEM°LEMEM~DBRSEE, HIER
BozE{bentd 2BEHER, 8L OEETR, EHET
(RAERIR IS CEMEEC W CHEHBERBRE LY, £5
B3, WREFIZEAERRVILESARBELRENR
z, B h5EEYOLENREC LB s e
BT 2R D TV B, FiEY T, HLBORHE
I X OERSEE AR, RN (FT-IR) A<2 +
O LA, FTOBRERLBH LK LILEZ A, 1)
(BB 3s X PRI SFHENRE L (B2 &, 2)
7 AR VBB TBHBRs IR E=rer Y
¥Fv (PVP) B# 7 L KB B b BEMEHENE
MmoteZ &, 3) FT-IR A =7 + A MERGIRER S, & v
7 5 X USEEORY, b EEFR, »rixor—
PR XA F= AV ERSFOMMER LA EX]EL
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BMEHASHICTHI L XEHME L,
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BUWTHEELL.
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2. BHEBIUFE

1) #RRES LUBHEO M

HEAA 7 v — 3, IEENTERBL TV iR FRLE
i (A HFRT T ) OFEERH G L A iH b
THETHDH, i, IFRFERLEMR GRKJNBMHER) ©
SERER A DI L - RSULERRE 9 &, Te b O IERR DR
EHE A5 4 SO L KRR 8 b Aricft LA,
B L - ALBRAER OISR, A 7 Y — O—E b, EiH
R, JEREMER, FTIR 2 <7 b A2 TRATERY
THRE L7,

AZ Y —HOEHEWEE, 0.1mol L' KkE{E+ + Y v
ATHIH L, BIEBES B L O PVPIRE 7 L FEEE S %
Bi, HiHT 202 T Y — EKEEEF b Y YU ABKROHE
B, BE100mg YDA T Y — Tt L TkEgEF + Y
U AR 20mL & L7, AR T, 27 Y —FERA R
2~5mL Ch 7. Zh b, 95O,
AR TRUIc LB b TH B, frds, PVPIRE 7 v HEE
7 A ABPOREMECECES TH 5.,

2) FHMHES O - RABERRE

JEHEE s X O PVP IR 7 A4 ABEE 5 © T3 X 045t
IRESEE R IE LA, &5, 0.1mol Lt kBt +
Yyoakh7anyEe L, 600, 400, 340, 280 nm @
WHERHEL, RE (gL HroBRNiEELLTEA
Zzh Asoo/ca A4oo/c9 A340/C1 Azeo/c LA, B
FORFEESHE, Hzeslr ) v 2RBERC L 5L
BEIICX D ER L, RiEERORELEE HEFELL T
AlogK, RF #*UToRick b EH LD, Fi, IEHEE
3 L O PVP I 7 A KBRS D 465, 665 nm TOPFNEE
#EL, UToRICL b E/EXHEHL S,

AlogK =log (Asoe/ Asoo)
(Asoo, Ao VEHEE 400 nm, 600 nm DUEFNE)
RF = (Ag00 X 1,000/ (bxX66.6))
(b (XEHEEEAE 1 mL thoE#RF R (mg))
EA/EGZA‘iGS/AGGS

3) BHEHED FT-IR X2 b1

MRS E MY, TAh ) AERERE Y 0.1mol L' SRR T
Hiel X, 420xg THAEE LT L ok, BEAKT
2 [FIYEHE » ML o, RYRU L 2o ISR W RIS R = 7
P ASIERAS S YV Y & (KBr) %iBE L CEESIEREAL
PERL, TO—HEEY, 7 o ERIMBIKR AT
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#1 S ARRAT Y —ofith LA SHRE, PVP BT 7 A £ ORI & OSHILEE
i AR PVP W% 7 L ERl

= -’lr,oo/c Amo/c Aam/c Azao/c 4”08'1( RF E4/Es Asoo/c Awo/c Aa.lo/c Azso/c E;/E‘;

=R (@3 A 0.25 4.09 7.03 14.5 1.2 3.7 6:0 2.7 31.5 81.0 141 6
B 0.27 4,25 7.88 16.5 1.2 4.1 6.9 1.9 25.0 59.1 106 13

C 0.51 6.59 9.14 18.0 1.1 7.7 4.4 1.0 14.4 35.2 63 10

D 0.45 5.61 8.84 17.7 1.1 6.8 4.4 1.2 13.3 36.9 61 7

E 0.43 6.61 10.2 20.6 1.2 6.4 6.7 0.9 9.8 20.9 40 S

F 0.42 6.25 11.0 22.1 1.2 6.4 6.5 0.9 10.7 25.2 43 9

G 0.26 4.78 9.91 19.4 1.3 3.9 7.0 2.2 19.6 50.1 91 7

S SUAL PR H 0.41 4.91 8.81 17.4 1.1 6.1 7.2 2.6 22.6 48.6 88 5
I 0.42 4.36 6.90 12.4 1.0 6.3 2.8 3.5 28.6 56.4 99 3

J 0.22 3.07 5.41 11.1 1.1 3.3 6.5 3.1 25.3 56.1 9 4

K 0.30 3.63 6.11 12.1 1.1 4.4 5.6 2.7 27.3 57.2 119 4

L 0.39 4.79 7.25 14.6 1.1 5.9 4.3 0.9 12.5 29.3 55 10

M 0.48 6.02 9.31 18.3 1.1 7.3 4.9 1.6 22.1 54.1 91 14

N 0.35 4.47 7.93 14.8 1.1 5.3 4.6 0.6 7.6 21.4 37 8

0] 0.29 3.76 6.77 13.2 1.1 4.3 4.3 0.7 7.7 21.6 39 7

P 0.29 4.00 7.12 13.2 Q}.l 4.4 4.2 0.5 6.6 20.7 34 17

AT A 0.3¢ 502 878 162 1.2 52 50 04 56 16.6 29 11
E 0.35 4.61 6.94 13.6 1.1 5.2 4.7 0.6 7.3 17.3 32 9

F 0.27 3.56 5.84 11.2 L1 40 5.3 0.6 7.9 18.5 33 10

G 0.26 4.38 8.27 14.7 1.2 3.9 6.1 0.5 6.8 21.5 34 7

H 0.29 4.37 6.84 14.6 1.2 4.4 5.8 0.6 7.3 17.6 32 7

1 0.43 4.73 7.15 13.5 1.0 6.4 4.4 0.6 7.3 16.3 32 9

L 0.29 3.54 5.74 11.3 1.1 4.4 5.0 0.7 9.7 22.0 41 8

N 0.27 3.95 6.98 12.7 1.2 4.1 5.2 0.4 6.3 16.7 29 9
iy b 0.37a 5.45a 9.15a 18.4a 1.2a 5.6a 6.0a 1.5a 17.7a 44.1a 78a 9a
BSAEE  0.35a  4.34a 7.29b 14.1b 1.1b 5.2a 4.9a 1.8a 17.8a 40.6a 73a 8a
KA 0.31a 4.27a 7.07b  13.5b 1.1b 4.7a 5.2a 0.5b 7.3b 18.3b 33b 9a
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BEIC L ) 2 O X RE L 7).

KBr e/ % 1ERK L7z, PVP WS 7 A KBS E S, B 1 o+
v B4R Dowex HCR-W2 H* BB ¢ H* Blic
AL 1othk, KBr %A L CHESEMRAR 2 B, B
HEAREE & AR SR & BRI ALER U € KBr 88741 % R RE
L, fods, RHEM S X OPVP RIS 7 v £B i3 3
KBr DR &#E X, K1 mg LT KBr200mg & L
7o, FT-IR ORE X FRIMRIHEAXEF (BERDHMFT-
IR400E) = M\ TEMBE TT-k. M E B K3
400~4,000cm™!, S3RAE4.0cm™ & L7, HEEIEIERH
FE DRI HINCHGE S h 2240 100 BIRETH -1, B6
NIARZ P ABEESRBMFTIR A =27 + ARV 7
P [Spectra Manager] 1= X b B85 Hs & 0 S i 1o 25 68
Lictk, Sc—7ExRIEL 1.

3. BRbIUER

1) BHBORLE & Bt

AFSARR 7 Y — SRl U2 SRR OWRE, B
L AR IR U, EARHFEY D OWSLE, B8
W, “VvEVE, ¥/ URE, VR s ERoL
B, haR=n Bl LoRS R KRS 50, Stk o
N ODERZ I TG RS R MR LERF S L

LbDTHh, ROUKBZHBARELH QB EREE i
VBN ETRTT, fh, V7=V RBU T =/ - LS
P3i% 300 nm Fi{&® 2, £ ¥ - 7 HIE 280 nm® T3 1Y
rhZhirT,

JB5 A 8 D Ao/ C 13.0.22~0.51, A,00/C 1%£3.1~6.6
OMEPHICH D, 27 Y — DB IER cERRD SRt
Mote, LIA>T, 259 - DREBETHE VLR
EROBEMEE 2 fo - LRI S hie, —F, EEEED
Asio/ C 1 5~11, Ayeo/C i3 11~22 TH b, ML T
<o BRI X ORI CIE b » 2. <RI, 1{k
BWHTler e —z2p~i4rm -2t EDRKEE X5
BT B0, V7 2vRX00) 7=y v 7 BEKO SR
EHEOHEE I i, BEOHNMIVELE E 5 -0
EFEZLNRD, BETATERIERMIENE L 3L A EENRD
Richoleh, THEERTIRCHERA L o SumpgE o % <
DIRSURE ORVERTH 9, M biiiz & oBEDS IR
BZ e otciod b Bhbhg,

BI1wz, R R S Y — 2 U BEHERE DR 1
BAR U, WFTho B & 280 nm 1HE O FHRBIY &
E %Iz, 330 nm A5 400 nm R 2 B i W 1Y
MHbR, ThHOFHIXY 7= v DA FAD gy
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E1 R7Y—nrbilithL 2 SRE oWt (I SEH)
B UK T — fli 3% o SRl 3o X OFURIN 2 SRR X hu e
ZEHAT, LA R FEEE (38°C), Gkl FER
(55°C) Ik W AEMENIcSDTHD, BEGAER H 275\ 0
K[ BER12mPm=d ME) €, N&E RS
(BRI 12m* m2d' Kil) CERFRBEURIhi-bD
ThHBH,

LCuwfe, Fihe, BESULER H o BEEE 21 < SEhc s
VT 660 nm T B e RIN AR & h, = OIS EIE 1
R 7 = o — RO L L Tyt HEED
%, #3660 nm ORI A 7 v e v 40 (KA 74
Y VL) OMEEBINCE D00 THB EHEL TS,
Ere, ZOSEAMSBRICNEET CAS I h5
CERRLTWBED, SThbDz &hnt, AREBRTHIAL
feA 7 Y — OB LA *RE YR+ 5 Y 7= vicH
KTHbDTHDEELXLRS, foks, BSHEMNEL
U R LRI H Tk 660 nm o RN 2355 < 7> T L
fend, CHEHVCEBERRET SRS hiclo D 7
B w74 AHEEED R R Licted b 2 bR B,
C R dlogK R 1.0~1.3 DfEmEic H b, HILwis
PR, WIS X ORI CIEh - 1= b DD,
MEIZIER O/ E ot (R1), RF33.3~7.70
ML T b, A7 Y — DUBIBHERMcER L
bbb hichotc (1), EH OEMiEEOS T L
&, HRALALTOAT Y =2 RpH (dlogK 0.7 UL,
RFAOLAF) gl (K2), —#hwe, ®AED -5
fifE © dlogK 3#70.5~0.9, RF 3 20~150 T %
30, —J5, 2 H ARIBH X flb S B o (L
i, dlogK 1.2, RFT1THBH I LEIRIh T3,
dlogK »ME\ iz &, RF 2@ EERALE 155 < 7e %
ZENS, AFSARA T Y — OB O BRI 25
THEVE YT 5, 4

AS Y~ E/FE 3 2.8~72 0fBIZH 0, W
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Alog K

2 R7Y —nmbith L SR O dlogK - RF

LI AR MER 2R L e ds, AERIIER c TRl
Dbhlehots (R, E/E 3, HEIMEVELEEHEY
HEBEh s S HEBRREOBEELE - LRI 2 &
20b, dlogK & RBRCBEBROBHILE Y TRT 0 &%
2bhs, BFHEEHEREDOHIT » S & b
D E/F 3, BERAMES hicfl4 5 AREED 54
~8, .45 ARHEBIE'Y 359 4.7, TRERIEIRED 2

K130, AT MR HRI3THDZ ENBEIRTL

5., FMRICKFTBR5 Y —DEitEED E/E, 3 2hb
DL L THE LR, BRER—RNAE
BHEREY LERETHD I EDHOME o1,

2) PVPREFNFEBORLEE E/E,

PVPIRE 7 & REEDOBNRE, E/E 2R 1R L,
PVP R 7 & REED Agoo/ C 13, HLH I & ONMRSALTE
ﬁﬂ;*ﬂﬂiﬁl b i)bl'c%ﬁ") fC. 'ifl'_, Amo/c, A:uo/c B
LU Apo/C bEIEDHEMAED Sht, 2oz & X, =
7Y - OHSABBABIC S W THESARZETh B0
B — AR~ r =R EDRKCIDBENZ X b 5
L, V7 =vHRD7 = 7 — A ELAYRRIB X V7 ¢
/EEVHVHHEICES U CTER L CBEME A PVP ki
TUVREOEERDPEARDEERL TS, B T
i, BTSRRI ZIE N, 745 ) i E 5 o PVP
Wi 7 v KO EIMEV—H T, BEBOHSHE =
ExHE LI, ThbHDZ L, PVPIRE 7 4 £
BB EEN, 27 Y — ORELBRIC ST L B
FEXZTRTVEHATHLEE LN D,

PVP WS 7 M REED E,/E; 13 3~17 &1E B D\ Fo Ay,
FHIETH S & LK 9, MESAER S, RUEH I TH
b, NBEPEMTEIRD bR 1, SOOI Enb,
A7 Y —OFKENBIZ L 5T PVPIRYE 7 L A8 ORI
EREL a2 & AUR X At Prasad and Kumar'®
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3, BsA, FAER, HEEREDOHRGR L 0T
DR A U, 1B IR L BB E T 7 v
HEEDE/E {18~ Thotc L #REL TV 5, Pan-
deya'¥ iz, [RIFfICRBI L7 1 KEED E/E 3%, 54
RV T7.6, FKBIBA 11, B ANKIS.5, WHHGE
N THHI ERFEDTE, —FH, #HHEOLIEY
ALEFEEDE/E #8~12 (F#9.6) TH 5™, L1
2o T, BT S A5 Y —D PVPIRE 7 VA
AR L L B OBHLE 2T 2 LA
bt itoic,

3) EHEEO FT-IR ARZ b

3 ki A, G, BSAIEH H, N2 bfhi L
FEMtE D FT-IR A <7 + A &R L, ¥, B CAEE
22 SEREY L fo RAVEI D A = 7 P A dRBRICR L, E
EHBRNE RS LI OCFORBIUTOLE D TH 5,
3,300~3,400 cm™ (K E & & L 7 OH o fh & IR B,
2.920 cm™* 3 X 1%2,850 cm™! (fEf5IE C-H o HHERGD,
1,720cm™ (HrHFx BB LUA rE=AHEDC=0
HEEEDR), 1,650cm™ (K5&KC=C, »r ¥V —
b, AEES L C=0 oMfHIREE), 1,540cm™ (7 &
FIIo N-HZEMAES), 1,510cm™ (FEHEHRDC=CHf
IR, 1,400~1,390cm™ (7 = 7 — APk C-
O g, »F AR Loirs v vEo C-HEARD,
1,290~1,200cm™" (» A K% v A ED C-Ofiffiss L O
OH ZAEH), 1,130 cm™ (g itk CH, o 33 F7 i iR
W, SHEELEOOH % - C-OMEIRE), 1,100~
1,020 cm™' (HHEO C-O {hiEiRE) . 7cds, BRIHO
J2 B 1% Stevenson I & 3 fEHERE D FT-IR 2 =7 t L5347
52, Inbar b O#RE?, Gerasimowicz and Byler D#k

S SBLEGR 2

Absorbance

| 1 1 1 ! ]
4000 3000 2000 1000
Wavenumber (cm™)

4216 = 5t o fe,

BASY —DARZ F AMEISS ARMERBRICSHENE A 5
R & RS, B VEY 7= 0L 0 LRD
CHEPLL Tu vt HEET 3, HEAE A HREH U 2 R HEER A1
RpBicB4 o &, ZOFTIRARZ FARY 7=V EfR
BHTHPLTWBE E®RL, RMBKHEETHS LiBX
T\, Inbar 5'0 4, HEEA LM U EHEER A BRILIE
Ba20TuiebWHEic S ¥ h 5 RA I REEIC B MLL
WAHZ ERERLTWA, FRETHRELAAT Y -
v, AbdEE P o EIBES AR R I THRE S it S AR
THDH. TOREBETE, 1 FBRREIEOFREEN
fFhTib, L4 sHEMoBRsHarE-. L
tobio T, LD EERBY /= VRSB RAT Y —
B OHHECKECHMLTWBEFELLRS,

A5 Y —mhbilH LB FT-IR 2R 27 A% 4L
MM Ltk T 5 &, PRCHSFERELHLERA
RAMERRE A I H, 2,920cmT D — 7 R RFF
1,030cm o € —7 ABWRKBR L . ¥ 7, 1,540
cm™! AR ENT 5 —HT, Ficic 1,510cm™! piHH
L, 1,650cm™ @ € —7 i< feote, FARORLH,
EETHARBE IR MR G ERLEK G O THLR
Bwhhi, —F, FRREBEOGYLS L, BUBRREET
IFRFER S - S ER H & ROLEE H ot
KA H THH At 1,030 cm™ O € — 7 AR KA R
HTlEKREE{/L, 1,510cm! 0 E—7 HHEL,
1,650cm™ D€ — 7 AeReif inofe. LA L, b S
BEcabhicX5782,920cm™ ' D — 7 ORI IIED L
Rishote, EVIRSGHE CIFR R S h BT
N &RMEBE N & OLIETRARZ P VDECIIEDL

PR T R L Y 2

Absorbance

SS9 S

1 1 ] | 1 |
4000 3000 2000 1000
Wavenumber (co™)

3 A5V —mbiiHLBHES FT-IR A <=2 +

RSB 1 LRICTH B,
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Y, BRIGEEO T TR S Y —hoEHEBoRS T
BREREAEELIVIBEDH B Z LRI,
UEDERMS, 25 Y —DFBEIZY > TELLTD S
hicdbonbEHBERS -2 A (2,920cm™), £&
B, »r#ixcv—t, srHf==rBERSr—2B
(1,650 cm™"), HHHERSE—2 C (1,030 cm™) #58E
L, ¥ -7 @ElkExEHLL R4, 8B (1,650
cm™)/A (2,920cm™) D -7 Fih (B/AK) %, &
fiiz B (1,650 cm™)/C (1,030 cm™!) o — 7 &k (B/
Cth) & > -BEOHARKTH S, MIbHiTmmgic

2.5
2.0 | ¢
< ®
~ A _A
m 1.5 Qﬁ.' oa b
R OQa, A
L A
?lm-
kY]
0.5 } BARLEGEE ek
OXAEH
FARBHLERSR ARSI
ARNIEH
0.0 :
0.0 1.0 2.0 3.0 4.0 5.0

v¥—2s#&k B/C

B4 259 -l BHEEOFTIR A7 Frick
T3¥— 75 :
A:FERFERRE S (2,920cm™), B:EHiK, »r £+ L —
b, BaF = ABERRS (1,650cm™), C: HEEKS (1,030

cm™),

1080

B S TE R AL Y

1720
1400

HIER A

LR G

Absorbance

RILEH A \\A/

.-/‘L/
N

I ] ] ] ! ] |
4000 3000 2000 1000
Wavenumber (cx™)

e, B/ALLE B/C LA WTFh b BRI %R L, =
DI L, MIAFKBCL Y A5 ) —thofEMKE X 0S5
FRAVBBLL, chicfEsTHEEIR, »rfxsL—
by ANFE=NERGFOBEI T 52 ¢ 2R LT
5. 75, BIULER RO LN, B/AHKIRE
AERbDLIRWA, BICHEEWERER LA, Lic
BT, A7 Y - DIFRREETREHERS IR T 53
DD, EFERSEELLIEZSWEELZBRE. Zhil,
RS T s MEMHENRERRE LR e ®
LRI RS,

Inbar 5'9 %, BEWSHEL P48 AR Y HEINE X &,
MR DR HHEBH LEHEE Y HIE L, FOE,
FEBEALER X WA HENR O FEHEER (X R R o b o & HEi L
T, BUWEEEREXE TS &, BIKSRESERS L O
FERRERFE NP I Z & ®$R%& L Ty 5, Sugahara
and Inoko'® %, & ZAMEOEHEEED FT-IR 2 ~ 7
PARBIE A, RN FEERS S IO A
FE v — O, BHERERSOBI YT D5, &K
TR &R & LA MEIEIZ 3T b B DR S ZE(L 21585
bhicZ &nb, HEABTLIDAS Y —DBEEOEE
WEACIHEELEEMUT B EE 2 bR,

4) PVP B 7 LAB®D FT-IR 2<% b 1

5L A, G, BKAME® H, N, #5UREU
MR LM S he RN A, G, H, N © PVP %
ZNEBRO FT-IR A=7 A %R LA, 25 Y —th PVP
B 7 Vv FEFTIRR R 27 b rDEEE—2 3,
3,300~3,400, 1,720, 1,400~1,390, 1,290~1,200,
1,130, 1,100~1,020 iI2 3\ CEBD B R, EHEEEIC ST
FEFD B A 72,920, 2,850, 1,650, 1,540, 1,510

UF ARSI SRR

1720
1400

AT

REAER H

BRULEE N

Absorbance

L 1 1 1
4000 3000 2000
Wavenumber (cm™)

B5 239 —2biitH L7 PVPIRE 7 A #88D FT-IR X <7 b 1

HAFXHIE 1 LA TH 3.,
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3.0
{*ﬂﬁﬂ
é/ THMHEY : &
mﬁﬁm:m_~>‘:
@ 2.0 a
a N o < HERM
2
i ) A
ENY ' a o
3 1.0 P £
oA R
8 WA @M
é ORI
HARBLERR ABRSLER
0.0 ORI
0.0 0.2 04 06 0.8 1.0 12

v—s#it D/F

e A7v-—-mrbHiHLL PVP s 7 A~ KD FT-IR 2

=Ry PACKTBE -2
D:prExorit pAf=n (1,720cm™), E: 7=
J — RS (1,400 cm™), F @ SHERS (1,090cm™).
A% (REEEH) 80 HBA L% TR\, MRS 12
m*m-d' BLE% (V] &Rl

cm- R EDE =7 X7 M EBIZEVWTIREBLAERDL
Rishote, ZhHDE — 7 ORIEBIC2VCRETR & Rk
EHFzfe.

Prasad and Sinha'®?® (385 A 06 7 L KEEXHIHIL,
BB OES Y BEEERC L VBB LUTFTIR A~
7 AREBR, FhickbE, BSAD 7 VABRIIIE
DL LEHL TS 00, 1,725 1,680~1,650,
1,470~1,420, 1,100 cm™"' 7s EOBEW e — 7 HEED
Shte. B.5AD 7 L FEBBEHECE SRR ERERE Y
ﬁOC&mm,ﬁﬁ&%%%%&b%?vm:&ﬁ%éh
b, KFEOLESARA T Y~k 5 PVP IR
IAEBDOAR7 P ALBSATAREOSD LML T
Bh, prEFoABERBIVR rE=LEIcHET S
1,720, 1,290~1,200cm™' o v —7 HEB LI &n
5, HEWPeSmEFEE LT, RGBS TH
5LEZLND,

B35 PVPIRE 7 L ABBDO R X7 P I
<, WERERTE AR BRI — 7% 1,720, 1,400,
1,090 cm™ Thote, WA, GIRLAA, Gl
RERFR1,720cm™' © € —7 X< e b, Wi 1,400
3 X 081,090 cm™! @ € — 7 SN EH < fe o fe. [ABR
OMEFIABESIRE O S VR TALEE H & RAHEBH Lo
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Chemical Characteristics of Humic and Fulvic Acids Extracted from Anaerobically
Digested Slurries of Cow Manure

Seiichi Yasui, Kiyoshi Tsutsuki, Norimune Akashi* and Yoshiaki Kimura**
(Obihiro Univ. Agric. Vet. Med., * Zukosha Co. Lid., ** Hokkaido Pref. Kon-sen Agric. Exp. Stn. )

In order to compare the chemical characteristics of humic acids and PV P-adsorbed fulvic acids extracted
from the anaerobically digested slurry with those of the aerated slurry and untreated slurry of dairy cow
manure, we analyzed ultraviolet and visible absorption spectra and FT-IR spectra of these fractions. Used
slurries included 7 anaerobically digested slurries, 9 aerated slurries and 8 untreated slurries all collected from
slurry treatment facilities in Hokkaido. Humic acids extracted from the three types of slurries used in this
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study all belonged to the Rp type with extremely high dlogK and low RF values compared with soil humic
acid, indicating their very low degree of humification. The E,/E, ratios of PVP adsorbed fulvic acids obtained
from anaerobically digested slurries were very similar to those of aerated and untreated slurries. The
absorbances at 340 and 280 nm per unit concentration of carbon of humic acids and those at 400, 340 and 280
nm per unit concentration of carbon of PVP adsorbed fulvic acids obtained from anaerobically digested
slurries were larger than those of untreated slurries. Large and small values were observed for the visible and
ultraviolet absorbance of PVP adsorbed fulvic acids obtained from aerated slurries depending on the intensity
of aeration. Ultraviolet and visible absorption spectra and FT-IR spectra of humic acids from several slurries
were extremely similar to those of lignin. It was suggested, therefore, that constituents derived from lignin
were an important structural component in the humic substances of those slurries. On the other hand, FT-IR
spectra indicated that humic acids from anaerobically digested slurries contained a lower proportion of
aliphatic and polysaccharide components and larger proportions of aromatic components, carboxylate, and
carbony! groups than the humic acids of untreated slurries. Humic acids from aerated slurries contained a
lower proportion of polysaccharide but almost the same proportion of aliphatic component compared with
untreated slurries. FT-IR spectra of PVP adsorbed fulvic acids from anaerobically treated and aerated
slurries indicated an increase in carboxyl and carbonyl groups as well as a decrease in phenolic groups and
polysaccharide components compared with untreated slurries.

Key words anaerobically digested slurry of cow manure, Fourier-transform infrared spectra, humic acid,
PVP-adsorbed fulvic acid, ultraviolet and visible absorption spectra
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