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1. XU®IC

FJNAKBD Cus Feu ZnZDOE&BATEIT. FICEEEED SR I, WO ELEIINTHE
FEEOARBRIZHEINDS, WORICB T 52HKEOERTERBES pHO LR ZB5L. £
FOFERE, KPP TOREHITEEL S 2 5, WIUKFOKBETRITERE A > 0F0, BEF
FHY) (DOM)EFEERZRR L THIEL TV A, KT Cu ® Fe [$Z D 50~60%0N B EHEYE

(DHS) L DEAETH S I EMWME TN TS (Van den Bergh et al. 2001, Wu and Tanoue 2001),
DHS & OSBRI TO Fe OILEZHIHIL | HEKP THLEICHFE L T (Sugimura et al. 1978) .
IKEEGNOWEITTREIRITET G L TS (Matsunaga et al. 1998) E&F X 51 TNWS, fJIIAKFD
DHS DEJRE LTI, ZOMICHKFTOERMND DFL0, BEEROBHEYE TH-> TH, i
FTEORMCTMAIARREIC L > THGR. T OEREE. I - kP TOREENRRDF
RRMENH D EMS, IIKFO DHS OFEEFROHTEIZ. A0 - EROERBRMFICE > THE
BEEZOHND,

AAFE T, #HEEATER) 2R E L, mEOLHAIRBENERS 3 #AIZHBWT DHS
BEORHEH. “CER. KREBELERMALL (0PC). BLUEIK PCNMR IZXL 2BERHEEZHAND
Z &C. DHS OEEJE & L ToO LRI O M 2 A7z, *C FHRUE, HTBEMYMEDOS 5. KEICH
kUMM OERRFEERICE > THNNIGEZN 20 L. BRORBICES> TEENS FEANEBEH
L. TENSRBHLAEDDET, KE<HEAEDETHINS, HTVHOTHIUIETO L HFHE
BEIIBEEN RN EZEZ S5ND, KPP TER L DHS IFERELRWZD, RIE0 “CRBENE W E
THEINS, 0°C i WEHEROBEME (122~-23%) . BEEEROEHEMED S S C3 AT
THEIKLZESD (25~29%0) . C4 HETTHEKL ZH D (F-19-18%o0 ; Nissenbaum and Kaplan 1972 ;
Deines et al. 1980) THE/s 5, F&ARMN S, BEE/IFRBO E HHF AREITZ A4, KM, KHETH
D, FHEINTNS M TH S, LonLans, MmfEIcks 0PCc 0ER, BHIEOREC
KEERBHHFTE S, J2TIE, TEEFEHEMEIDSL,. X0 DHS OEJEE L TORJREENE N
B (0~10 cm) D/KEVEEHEYE (WSHS ; MEES 2003) O OPC ZHETHRIEL. tEEfT-
7o
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2. Bl B LA IE
2-1. K DERE B K OVAF IS E D 37 54
200247 H.10 B.2003 1 HB X4 Bz,

e L R TRGR (R 1) O, IS
Town O/KHTEE L DFJIK 20 L Z28KkL. 8 0.1
Forest } e mol L! HCl T L7z I AT — )V THEBL T
e , FEIRD | BBHK T LIS ALEE 045 1m O
Paday fiela” JK¥E PVDE A > 7 L 27 4 L% — (DURAPORE,
SHIZUOKA Okitsu River MILLIPORE) (ZX Vg U 7=, DHS OFHEIC
River mouth. BER L 720 72,2003 £F 9 AITH&HMB ZUUKH,
2004 £F 9 AICZMREIC B W T JIKE 800 L
Shizuoka City ZEREL L. DHS ORI L7,
S 20 L D)K. 3mol L HCl Z AT pH %
0 5 o » | 1.5 &L, BUKHERESE XAD-8 (Amberlite,
= SIGMA) ZFHL7=H 5 4 (650X130 mm) 1<
Fig. 1. Location of Okitsu sampling sites. PR 23 mL min™ Tt L. EHEWE & K& S 87z,

NI LEER, PHRINDS CESOmg ITHLT
20 mL & U7z (Kuwatsuka et al. 1992) . 85 L iCiE#E S 41/ DHS 2.3 71 5 4B 2D 0.1 mol L™ NaOH
ZRWTHAE L7z, BAEMWIZ 6 mol L HCl & X T pH 1.0 & L. 46.5 % HF 15K & BB EE Y 0.3 mol
L' &5 E5FMLZDE, 25 —5—T 12 KB L. BE XADS ICHE S H/z., WEES %
0.1 mol L' NaOH THi& L. S 74 > 5cHikitls (AG MP-50. Bio-Rad) THUEEL TH'RIE L /212,
WUERHME. SRR L €. DHS MR E 2157,

800 L DFJIIKIE, B THIE 0.45 um D H— V) » 27 1 J¥— (DURAPORE CVHL 01P P3.
Millipore) THEB L. pH % 1.5 & L= D5, JeifiFsH XAD-8 125 mL L' ZHRMU . 1 Byfifge L=,
BEBERTH 7 —a il TEEBREREL. XAD-8 2R EICH B>/, XAD-8 % 3 {4
E®D 0.01 mol L' HCl TYE#H#. 0.1 mol L' NaOH Z# VT DHS ZliE L7z, £ D _Eid & FEHKD
MEZTT, BRiEE 25Tz,

2B E DRE D XML EHTEE ORIE
WK (< 0.45 um) BE U XAD-8 B (1 [MH) OBFEHKBIRE L., A BEKFEET TOC-Vem
(Shimadzu) % W THIE L7z, DHS #5k:E D 6 PClidmmE et — FMEE B st (NC2500
—DELTA plus. ThermoFinnigan) % F U CHlE L7z,
2003 % 9 A B XL TN 2004 F 9 AITHRE L 217K & D& L 7= DHS @ “C CPMAS NMR A X7 |
IV E MBS IR E CMX-300 (Chemagnetic) ZAWTHIZEL (Maie et al,, 2002) . AE =27 A
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RN RICH T DM IERITo R B0 7 FIIVOMM®EL D, 7ILFIL C (045 ppm). O-7

JVFI)L C (45-110 ppm)

FEK C (110-160 ppm) BELIHAIVAHR =)L C (160-190 ppm) D4 C ITxt

TEHHMAERERD-, £/=. Rk o ¥C

FRAEZITo 2,

mg C L7}
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Dissolved humic substances
+0 Dissolved organic matter

Fig. 2. Concentrations of dissolved organic matter and

humic substances in Okitsu river.
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Fig. 3. C CPMAS NMR spectra of dissolved

humic substances in Okitsu river.
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3. BRPLUVEE

Figure 2 (2B )IRATJI7K D DOM B LN
DHS BEZ/RT . DOM BRI, HAFE
0.5~15mg CL"', FMJiH 0.4~1.9mgC
L', KHEFESH 04~1.6mgCL ' TH O, H
METORMRERIIRDSNT, REIC
Ko TEEH L, —%. DHSEBEIX. 10
A OfHZMRE (0.03mg CLY) TEM Sz
Z EERITIE FEICE 59 0.09~0.13 mg
CL'THo7z. 2O ELXD, FRAJID
DHS EEIRRO TR DENDEE
EEITTWRWEHEEL .

Figure 3 12 2003 4F £ 7213 2004 4F 9 AT KEHA K
L 7z DHS @ ®C CPMAS NMR A7 ~LZRT,
ER T FIVIE. 26~34 (TILFI O, 711~75 (%
WEE 2 7I)Va—)b). 129~133 A& C-C). 145
~149 (FEK C-0) LUK 174~181 ppm (FILR
FI)C=0) TRDLNTz, WINBTIFILCD
ST FIVNERL, E OISR RS GE CE
ETH o Moo RMEREEHI K HiRsaR & i U
T 74 ppm DT FIHRRES, BESFhE
KL T 105 ppm (725 —)) 1T T FHIVNE
SN USSR R E TR s Nish o Tz,

BC CPMAS NMR A X7 ML X DEH U7z ik EH
A (Table1) IZHBNWT. WINDRESHT7ILF)L C
(33~43%) BIOFHEIK C (29~36%) DHEMNETE
MOo-7IVFILC (13~17%). HIVARZ)L C (12~
18%) XD BHEMN-/ZH (P<0.05). TILFILCD

M B K OOKHE TR DML ATEEIL THWa 2 LB 5
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Eizolz, INSDORERED. RO DHS IBENEEIL THTH, FIHRRICHA - 2T

DHS DEHNE I > TS0 LHEEL -,

Table 1. Composition of carbon species in dissolved humic substances in Okitsu river.

Site O-alkyl C

Sampling  Alkyl C

time (%) (%)
Forest Sep. 03 42.8 16.9
Tea garden Sep. 04 32.8 13.3

Sep. ’03 14.4

Rice paddy 33.9

Aromaic C  Carbonyl C

(%) (%)
28.5 11.8
35.7 18.3

16.5

352

DHS @ 6 °C (Table 2) 1EZRMREL TIE-27.4~28.0%TH D, /KHEFE (268~269%) L0 Db
KWEZ R L7z, ZMFHER O DHS 1, 2003 £ 1 A B L4 BIZIE&HEMFEE O DHS & I1FIERE C27.4

~27.6% % ~L, 2002 F 7 AB LN 10 BiZidkBERBGEIZHT

V3-26.8~-26.9%0 R LTz, ZDT &

L0, T, KHEFEHO DHS @ 6 °C WEFNFNERZ2BEL T—ETH S5, BETEM
50 WSHS ODIRAZIRET 5 &, MR O DHS D 6 *C BENIZRM TIEMN S5 D WSHS RAED

BWICEODEZISEEZSNS,

Table 2. 0 2C of dissolved humic substances obtained from Okitsu river water.

Site July "02 Oct. 02 Jan. ’03 Apr. 03 Sep. ’03
Forest -27.6 N.D.” -28.0 -27.6 27.1
Tea garden -26.8 -26.9 -28.1 -27.4 N.D.
Rice paddy -26.9 N.D. N.D. N.D. -26.2

D Not determined

Table 3. & P°C of water-soluble humic substances obtained from Okitsu soils (%o).

Site July’02  Oct.’02  Jan.’03
Forest -26.8 -26.9 -26.6
Tea garden -26.2 -26.9 -26.6
Rice paddy -26.9 -27.9 -26.9
N.D., Not determined.
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—2. WK EERB (200247 A, 10 H. 200341 ABLTN 4 B) ITHERERLUZBEE 0l
U7z WSHS @ 6 ®C (Table 3) &, 10 A O/KHE B TIEEFEY (-27.9%) EZRLIZN, MO
HRHRITIZ N TN OMEN ©-262~273%TdH 0. HSEICIIEEREZTIHFEL B> 7z, 13 WSHS
D 6 C EWJIKHFD DHS &P 6 PC D&, ZAMBIUKHETIE. 1 AOKRMZEFRE 0.0~0.6%0 &
NEL, IR TEREPO WSHS 7' DHS ORETH 2 r[fEZ2RE L. —FH. FHRITBNTIE
H#E DAL 0.8~1.4% MDD 2 HimL D HKEMN S/, PC CPMAS NMR AT ML &ERA L
WSHS (JNEES 2003) EIFFRIL TWiaho/=Z &5, L0 NS OMHOREK DR H
BEORENHDHDND LI,

Table 4. *C age of dissolved humic substances in Okitsu river.

Site Sampling time "C age (yBP)
Forest Sep. 03 205 = 24
Tea garden Sep. ’04 -940 + 23

Rice paddy Sep. ’03 -190 £ 21

DHS ® “C {4 (Table 4) &, FMFRELGUR TIZ-940 yBP. ZRHAB L OUKHFREEE ClE-190~
205 yBP &, WINBRAEEINZ CEEEFO I EAURI Nz, BRI OMKIZBFIDRERIC
BONTHD., KEDEZWL B0 cm) &S, FIIFTERKRL 72 EHEYE N FRIF & 725 a e
BENWZENS, INSORRIL. RETBTERLZBHEMEN DHS OFEEETH S E&2R
BIDHDEEZS5ND, “CHERDBVIL LR S FRABTT 52 CIHGEBRENE DL < A,
HIZITHRALEHBEICBRINTND I EEZRLTNSEEXIO5NS, FEREDENIC L SEEN
IRWERET B & FRAFEGUR & ZMREGR ORI “C ERICHERENTFEL . KEERER
HARICERNRD N EEFFELRN,

LEDEDIT, HMIE TIZZRM LD WSHS 73 DHS ORERTH 5 Z L 2R T HHERITES
N9, L0 LREOZENHERI Nz, HARHEN S FHRICED S BE THETEEBD WSHS
DEFERHEN, FMHAD SAKEMHITNT TS DHS OBBNEI > TWz I EMN S, TR
OB THFIAANIIO DHS ITHZ HFEIREWEHEEINZ, LrLans, EH#AIH
TERED B75 % i 5 T DHS IBEICIIZ IR S Nisho 22, T30 wsHS i Eid i
MACESTHEULTBO., MABRIVWTNOW)IDKFR THEEZT 5 EEZ5N50., Rk
D DHS DAEERMEN RO 2 MR LI KR EFS B o TWe I EM S ZFATRELD DHS (ZiA )17k
TRIZOMING <. WHOBAZETIHICEDOREOMNRONDHD EHEL -,

AHEE © PCNMR BT T D o 720 7= () B afrAe S RFFET - eI IEE L. SUBHREUC i
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Dissolved humic substances (DHS) in river water function as carrier of trace bioelements. Although land use
change in the basin of a river, such as deforestation, has been considered to affect the ecosystem at estuary
and coastal area through changes in the quantity and existing form or structural property of bioelements,
DHS, and their complexes supplied from soil to river, it has not been proved yet. In the present study,
possible origin of DHS in Okitsu River (Shizuoka) was investigated to estimate the contribution of major
land uses there, secondary forest, tea garden, and rice field, as a server of DHS.

The DHS were collected at three sites by adsorbing them to Amberlite XAD-8 under acidic
conditions. Mineral materials attached to DHS were removed by shaking them with 0.3 M HF at room
temperature, and finally powder samples of DHS in the H*-form were obtained. The yield, ®C nuclear
magnetic resonance (NMR) spectra with cross polarization/magic angle spinning method (CPMAS)), stable C
isotopic ratio ( 0 *°C), and **C age were measured.

Whereas the dissolved organic C (DOC) concentrations showed seasonal variations from 0.4 to 1.9
mg C L' without significant difference between the sampling sites, the concentration of DHS was constant
between 0.09~0.13 mg C L™ at all the sites except for the forest in October (0.03 mg C L). Although the
proportions of alkyl (33~43%) and aromatic C (29~36%) in total C estimated from “C CPMAS NMR
spectra were larger than those of O-alkyl (13~17%) and carbonyl C (12~18%) as common characteristics
of Okitsu river DHS, the higher alkyl C content in DHS at the forest site than at the other sites suggested the
replacement of DHS between forest and tea garden areas. The O '°C of DHS was-27.4~-28.0%o0 at the
forest site, which was lower than that at paddy field site (-26.8~-26.9%0). The DHS at the tea garden site
showed similar 6 °C to those at the forest site in January and April, whilst the values in July and October
were close to 0 °C of DHS at paddy field site. The similarity in 0 >C between DHS and water-soluble HS
in the topsoil especially at the rice field site suggested that the major origin of DHS is WSHS eluted from
coastal soil. The "*C age of DHS at the tea garden site was -940 yBP and those at the forest and paddy field
sites were -190~-205 yBP, which indicated the recent generation of DHS and denied their coming after
long-time percolation through soil layers. Since the generation of DHS in Okitsu River may be minor
because of shallow depth (30 cm) and the covering of the bottom with rocks and stones, the top layer of soils

could be the major origin of DHS. The variation in “*C age also indicated the replacement of DHS.
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