[/ —F]

RES Y @EREREWIE Yy —FH] 525, 2003

EESRAMIFZICE FEFRBELV0—9REDOI I Y +— BEE
A IV RIZXE T B PNIMEFEIKTICDONT

BOoA W A
7 I ?

i
R

N

Seroepidemiological Study on the Neutralizing Antibody against Coxsackie B
Viruses of Pregnant Women and Children Aged 0—9 in Hanshin-area, Hyogo

Prefecture

Tsuguto Fujimoto1 ¥, Masatsugu Chikahiral

Hiroshi Al«:utagawa2 and Osamu Nishio®

IInfectious Disease Research Division, Hyogo Prefectural Institute of Public Health

and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

2Hyogo Prefectural Tsukaguchi Hospital, Amagasaki 661-0012, Japan

3National Institute of Infectious Disease, IDSC, Musashimurayama 208-0011, Japan

SUMMARY

Seroepidemiological survey was conducted on children aged 0-9 (N=96) and pregnant women (N=96) who

live in Hanshin-area, Hyogo Prefecture, Japan. Coxsackievirus B (CB) type 1-6 was targeted in this study.
The positive rate (%) of pregnant women was CB1,44%, CB2,66%, CB3,56%, CB4,82%, CB5,55% and CB

6,6%. Children had a lower positive rate than pregnant women. Children under -2 years old had a

remarkably low positive rate. CB is known to cause severe infectious diseases of young children.

Therefore, to prevent nosocomial infection of CB is very important for young children without antibodies

against CBs.
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Wiz,
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Fig.1 Age distribution of neutralizing antibody
positive rate for CB1—6. Age groups 0—1,
2—3,4—6 and 7—9 were shown from left
to right.
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Fig. 2 Positive rate of pregnant woman having
neutralizing antibodies against six kinds of
CB viruses.

v 5 =

0— LIROFRETOIUARERIE, CB1-62TT
Bh-ofe. CB6ZRVWTO-IRE TR E & btk
REEMS LR T 2EAPRON, EERHOVAVITH
iHfEEa N, CBARIERE=2» THEAREGENS
WEEMBE SN, COCBAOEAMOBSITH>VT

—104—



R LY b BB B VTSR LTV 3.

BHAR¥ IgG 1320 — 30 B o o siric iz L,
HEWEE ST 5 LEMMIcR-TLE S s n®, KkH
BROBEIBERVWTERS » Azl ET0iciod®
FHRESBRE S - D TRV RS R
L L, CBicxt L Thulk% - 1 WITEA CB1, CB3,
CB5, CBB TAORLIEFHEL I EMS, bEbEH
ITHAEEE > TOW L AR BE L - L EHEE X N,
FrERBRnsEiRsnie, APR TS v & MEAK
0~ 9k L CHHIROTUA DT /D & % th Uik 8
fexhy bA7EELTHAEL, DAMOFEESTER
BT, SHIITHREFOHFERAEETHAY RIS
WTHUAM A SO B2 ER L T CB I M AT &
IR TED XS KL, JUAESED X 5 ZEE T
LhEFEELLV.

RO CBHAREGICEE L EEZ 5N 51963
19731 51 5 2E O CB TR caEsb e T
10082 55380 IE CBl1 -6 NTT1IESID -
2. HH CB6 2 19644F 1 1 RO EEME SN TV 5
D& THBOREROBIZEMNTI TV A,

CB4% IR UM ET S CBIREEREMN, 1 vy=y v
REWRERS (IDDM) & oBREi,sE (FREshL TV
T, IDDM 0% OEE TH CB-IgM S hTw
20 FEFEINTF A VRESER SN ODH D,
4% CB ORENERINBE LS d b0 LEDbN S,

e s, EEEBRIVEREHEHECLVWTCBZE
CxvFoufL2xnissvREETRELT ¥
BEEAR LT W3, KBISEIC B 2 HiE T2 13 1996 5E4
BIETLTORRZYD, 0ROFEFNEEE CBHR
B & URBESORKIERICEE L TlEdiz. Lil,
BV THE LLED, 19932000 0 RAEBEFE T
TvFo A VAPRE SN EE 0L R CB1-548
BESNI-OWR1E 14%) T, 205 bR
Pl R LR E XKD 261 (0.5%) 04T
Hote, BREEREHHARCBY 5 Y1 VARBEE
THlTOY A VARRICTENEIPA TV S, 207D,
B4 RRMED X 5 WERFEEICEART L TL
FHIHIMEFNIRA IS WS EBEZ OB, AEH
SoMEY It L B L, HRERAR LIS LKE TR
AENTNRSIER (FRE SHERSFETE W —
R) HAREGI DR, e, T, IESE,rsx oA
N ZBETHRES N, HLBERTEEER (SIDS)
OEELRESEF ORI vFo oL VIS LT
VWELDONFEAELTW AN RBEIN TV S,
SIDSEFEHETH Y, RAFRHAEOWR &L ITE -
TVWRWODT, TOLIBEHOEDLLENS S EE

RHER BRERERENIN v — R $ 25, 2003

ATW3, IDDM &[EkE, SIDS & CB& OB# % & b
WMECHENLILEND B,

BIoY i v 7 o v A 2 R BRI T 1979
Tz CB3MHAERABIRE THIT L T 6 #idh 1 85k
Tl EERELTVWS, FLTC, V7O 942
BGE RV > R ARITET 2 L Z O RIKEET 30T,
BEOBRNBRISHENROEE CH L LERL TV S,
ARY 5 12 CB3 OF RS 4 flic B0 T, BEO M/
WIR/DRE S L OCITHEREEE 2RI L /oy — R THRIER 3
HUA R 7o 7y v 2%5 L 3B IREF LN,
ABRESAZI L I EPHT LI EEHRELTYL
5. EIE CBRMED S — 2 OTREM 2 AFHIC B VW28
BENETH L, 5E, CBRYT5HEOHAERR
PEVT EDBWESBICE - 122 &7, BRGSO
ENEETHL I EERET 5.

V £& 8

LRI E D 0~ 952 (N=96) B & UIT
w O (N=96) oW TMFEERFHEEZI 7% v+ - B
(CB) 1—6®ic>WTEML 7z, HimOBHRIE CBI,
44%, CB2, 66%, CB3, 56%, CB4, 82%, CBS5,
55%BLUVCBE, 6% ThH-7c. 0~ IFAEIERID
TUARERMSELS, B0 - 1RETERTH 7. CB
B &G RICEERPEEZT 2§, CB Ol
BB IER IR E RIS WAL R & » TIERICE
BLEZIONS.

#H O

KGRI TRITO TS IEST, REERT, RSB DBk
CEERCHEZEY & L LFBERGYER RS 5 O
IR Vo L E T, AR o—8id SRR
FEMERYS GHETFEC #155905683% & T # 13670
408) 73 5 VI EAGBREFMERMYE (Ani ek
RIS 2320 TiTbhi.

ARXDOEEREMRBIBARER Y 1 V272 (CEk
164F - BIREM) THRERL.

X

D) BeRmA, PR, HEHFERE, WS, Mk,
NG, SHER, Aal, SHX RBNEFRS
A, PARERE: IERICEIT 518k 8 R (1993-2000
) oxvFaovAd Rkt FERE. KRR E
AERTRAERR, 36, 75-81 (2001)

— 106 —



2) Tsuguto Fujimoto, Masatsugu Chikahira,
Shigeru Yoshida, Hitomi Ebira, Ayako
Hasegawa, Atsuko Totsuka, and Osamu Nishio:
Qutbreak of central nervous system disease
associated with hand, foot, and mouth disease
in Japan during the summer of 2000: Detection
and molecular epidemiology of Entervirus 71.
Microbiology and Immunology, 46, 621-627
(2002)

3) BEfIE, RRAEE, )b, SHICE EEE: FE
VR B2 Yy F oA LV ARBYE. BRRE v 4
VA, 18, 210-216 (1990)

4) White, D. O. and Fenner, F. J.: Medical
virology, 4th edition, p.391-398, Academic Press,
San Diego (1994)

5 WIE, FHEME, WHAZE: 273y F -9 4
V2 BEOMBREFENMIE BRI E T 2 5u4R

— 106 —

BROWR. BIEFHEEE, 56, p.977-981(1982)

6) RETTAHE - v A Vv RABRGUCKE T B . RETT AR,
A VRE AR, p.137-183, ET 2, HRE
(1992)

D ZrRB, B zvrov Az BETRhkiE
W R M, 714 Vv AER¥ESHR SGTR,
p.127-155, fLEMRakt, Hi (1982)

8) hBEHEY, MEkER, SRR, MARER, BEARH
A FEEE REZEE ENAE OERRET
Kbel, =v7 w94 NVROREEMNEL ShivNEH
EERE 9 4 VR, 31, S73 (2003)

9) Kimura H, Minakami H, Harigaya A,
Takeuchi H, Tachibana A, Otsuki K: Treatment
of neonatal infection caused by coxsakievirus B3.
Journal of perinatology, 19, 388-390 (1999)

(2 2003411 H 250D



TR RS RERRRI A v 4 —4E3 §5 25, 2008
[/ —}]

JOOAIIZABEICBHFISRNAME I FO—JLELTD
ITO—TA4 VX 9T Hill BkOBRHICDINT

oA A SR I T
ool % R iy ih*

Application of Echovirus Type 9 strain Hill as an Alternative Positive

Control of RNA Extraction on Norovirus Diagnosis

Tsuguto Fujimoto1 ¥, Masatsugu Chikahiral
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SUMMARY

Application of Echovirus type 9 strain Hill (E9 Hill) was found to be possible as an alternative
positive control of RNA extraction on Norovirus Diagnosis. To date, Poliovirus type 2 strain Sabin (P2)
has been used for this purpose. However, under recent progress of polio eradication program, it is
preferable to apply other safe virus which can substitute for P2. Using newly designed primer pair, E9
Hill was detectable sensitively and accurately. Addition of E$ Hill to the clinical samples had no effect to

the Norovirus diagnosis. Therefore, E9 Hill was found to be able to substitute for P2 in Norouvirus

diagnosis.
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RNAHitEza v ro—nELTHRYA D4R QR
Sabin BkE AWV, 94 VABTHIEZH <=2 7L
(B3R WUTF==27nET3)] OhTEHE(LL L.
UL, £ R RGBS, KY 40
7 F VHROERETORE - BEHOHELIES, HH
LIt BB &EMTFEENE, T, 77F VBETH-
THRPELESIT, £ ABORREEFIET 5 Wkt
WELDTHRAENCELT S, TITRIVATAINAD
REELT, B MORBERESTWEEIORT
WEza—-9 AR 9E (B9 HilBkERWS &b
TEELEMIC D W THRET L.
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1. FERE QIR X U RNA HiH

EME OB L U RNAHIHIIE, <=2 7VIICHED
TiT» 7. ERMBERITRTEEEBRNOEEIS I A N
ABRBHOTERE NI, oo A v BEHO8EB L
UTHIELAOEEFERAI2Z (55 6 2 ZEEMEHE
%), B0 0EFEEH V.

INEOEEPBSG27mL Kl C2&3 mL
(10%) i3 x5mMA, BMLLBELTHAAEERL
to. ZFOFFI200 4L & 4yELL T 12, 000 rpm T 20 5718
GBEIE O LT, om0 EE» S QlAamp Viral RNA
mini kit (Qiagen) AV, BO<v =7 VIcH -
T RNA ZHH L 7.

K200 E, /oo 2BEHKE S #ic B9
Hill¥k2 L 2B E L2 5O S/FR L < RNA i =
vihru—& L.

2. cDNA D&k

2= a7 AV e SﬁperScriptTM II RNase H™
Reverse Transcriptase (Invitrogen) % AW T4 30
L OFRTE S - 7o ISR S, RNA &, 14
el , 5 X{EA/Yy 72—, 6pL, 10mM dNTP
(Invitrogen), 1.5uL, pd(N), (Amersham Biosciences,
500ng/uL <P B, 0.8uL, Ribonuclease Inhibitor
(40U/uL) (Invitrogen), 1.0gL , 100mM dTT#,
L.5ul, FEE@ RTEEFE (200U0/uL), L5uL, B XU
RNAHODIK3.TuL 2RV, RIGEEIZ42°C 1 B &
L, 99°C5o0Rns L TREERGEEE, 4Tl l
fo. BEEFIENC X TEE® PCR D ##E % 5% T Thermal
cycler Dice (TaKaRa) ZHW\ 7.

3. E9 HIHD”S A4 =—

E9 Hill kD& 4"/ 4B (GenBank accession
No0.X84981) 7420base ® 5 H, £ ¥ a v 5003-5671 D
i, BEEEYIOY 1 XAH5260-280bpic/E 3L 5 75 4
- (TmfEIFFS0°C) ZRELL. COMRE, <h
FTHEHLTELRY A YAV OBIBHALICE <,
pd(N) iRZ T pd(T) s EAWVKIBEETHY / 2D
Kb (F)ASE) POONEBENRESSELSBVLD
TH5b.

E9 HIlLHD 735 4 = —%fid Primer3 (http://www-g
enome.wi.mit.edu/genome_software/other/primer3.html)
BEUGenetyxZD v 7 by 2 7ERFALTT¥A v
U7z, E9 Hill-F, 5-gTT AAC TCC ACC CTA CAg
AT-3, X754 <—, ®Y¥a 51925211, B
KTE9Hill-R, 5-TgA ACT CAC CAT ACT CAg T
C3, TvFeVYRTFI34=—, Y ¥av 5459
5440 THB. D754 < —xtick 3 E9 Hill ¥kDHaig
EYIOY 4 Xid268bp LFTE s h iz,

4. /oA NVIBRBAT 54 <~

REATNEELTY =/ T N—FGILHD TS A = —
%f& LT GI-SKF, 5-CTg CCC gAA TTY gTA AAT
gA-3» (Y=CorT)  G1-SKR, 5-CCA ACC CAR
CCA TTR TAC A-3 (R=AorG) BLU COGILF,
5-CgY Tgg ATg CgN TTY CAT gA-3' (N=A,C,G
or T)/COGIR, 5-CTT AgA CgC CAT CAT CAT
TYA C-3 2wk, By =/ 7 v—7G2Ild 2
o754 <v—3%& LT, G2-SKF, 5-CNT ggg
Agg gCg ATC gCA A-3/G2-SKR, 5-CCR CCN
gCA TRH CCR TTR TAC AT-3 (H=A, CorT) &
X T'COG2F, 5-CAR gAR BCN ATg TTY AgR
Tgg ATg Ag-3 (B=C,gorT)/COG2R, 5-TCg
ACg CCA TCT TCA TTC ACA-3 ZHWi.

5. PCR

T = a TIWICHEE L T Ex-Tag (TaKaRa) ZHW 7.
FIGE94°C T 3 3R, 94°C30%p, 50°C30%», 72
Cl1oE1H4270ELTL0H 4 2700 PCR HEIEET
W, 72CT ARG €. FISKROMK R, EEK,
17.7¢L, 10X Ex-Tag’¥v 7 » —, 2.5ulL, 2.5mM
dNTP 2uL, ®vx754<— (100uM), 0.12uL,
TVvFEVRTS54<2— (100uM), 0.12u4L, cDNA,
25uL, Ex-Tag, 0.12uL T4&E25uL & L.

T5A4w =X/ a4 VA4, EIHI-FB &
U EYHILR CMAT, ZvFuI 4 bAD2 =/N—4
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6. E9 Hill § PCR ORI T 2R

E9 Hill %o RD-18S #1fa T @ /11fi i3 Reed-Muench
7T 5.6710g TCID,,/25uL TH -7, TO VA VREEE
PBS(-) T1072 ~ 10 cEFARLC, SFHREED
140uL 5 EE0D 2 L EEEIC cDNA 245K L 712, Th
% 5D PCR THIEL CEMDPRONZ hELEZRETL
7.

7. 7Ho—- RBRIKEIC X B EIBEY OTER

2%t Ea7 THo—Z (Invitrogen) B &
UTAE /Sy 75 —%2HWTIa—=Yy Fa (100V) T
0ORIKEN L fe Bl c F Y9 L T ue A FTITL,
UVBSH T CEEBE L. <— & —I12i2100bp DNA
Ladder ((BB—{k%) £HW 1.

m &% &8

1. B9 HIlFADO 754 <=—%FHViPCR

/a9 AV RGO THIAERA 8 412 E9 Hill BRZ S
mUTH» 5 RNAHE LaRkETE, EIHIL-FBL U
E9Hill-R #{#H L 72 PCR T 268bp D IgEH) »3 HIME
KEgan. 5, REodET s/, oy 4 VB
Wik cr, RURIET2EBERSRONLEL -1
(Fig.1). % OfhD MR RMRIK 6 (5 & UG
BBARE 6 GH124) THREEYRER LR
ot

Sample 1-8, E9 Hill added Sample 1-8

NA Ladder

D

Fig.1 Electrophoresis photo of amplification
product of Echo 9 (E9) using primers E9 Hill-
F and ESHill-R. Detection of E9 Hill added
as a positive control of RNA' extraction was
possible. Samples 1-8 were all Norovirus positive.

LR REFBURREM It v 5 8 $ 25, 2003

2. /oA VAERNT 4 v —%AV/PCR

E9 HilBRZRMU 72/ o9 4 v B HRIK 8 #ic>
WT/a94VAPCREERLILET A, 2 TOKRIK
T/ OI9ANZDY 7 LSRR E NI, Table. 1
WRLIGBYD 8 1Ry 7 Vv—7Gl £ G20
BERE, 5HEGIOBRYE, 2R GLIEBREL TV
EHESNh, ChoOHRIEI HilldkEZR/RMLEY
BATHONERLIELT, NNk 2EERHES
LG ECY ol
Table.1 Results of Norovirus specific PCRs and

E 9 Hill specific PCR

Norovirus positive samples E9 Hill added product
1 2 3 4 5 6 7 § sie

Primer pair

g%:ggg/ + — — — — — 4+ + 330bp
e
ggzggg + + + + + 4+ — — 344bp
888 g g/ + + 4+ 4+ + + — — 98bp
gg giﬁ:g/ + + + + + + + + 268bp
+ :positive, —:negative

3. zvFuuANVABHEHE TS A< -2 PCR
E9 HillBk&2RIMLA s oo 4 VREHBREA 8 TR
BIESE -3 EHER TSN, REMOFREC 84 d
RCEHTH 7. Zoho 128 s ZokE,S
YFuvA VABELRTFAEHINL 55 4 ZITEEE
BEREETHY, | BIREHTBRES MR
SR BEEb N IcEE) Th-t. TOMHEMSE9
Hil BRI 794 v L 754 = =53 & 450
sEbLRBENfzyF oA VRDY 7 LEBEEL
W ERTRE N

4. E9HPCR O E

107° 4% % THIKE /S 268bp OIIEEYI MR S i (Fig.
2). BHavire -V EECRHEINZSLENSD,
104 R IRE S B S o F SR s T IR R
EREEALRON A DT, Bz to—1o
FRERLLTHEUEEZ Sh, FEOHESE, EI
Hill %@ 774f 3.5 1og TCID,/25uL @ ¥ A )V R 2 4L A3
RNAfiEz v bo— & LTELTWE,
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x 10-210-3 10-* 10-5 10-6 10-7 Pos. Neg.

DNA Ladder |

Fig. 2 Sensitivity of RT-PCR for detection of E$
Hill using primers E9HIll-F and E9Hill-R.
E9 Hill was diluted from 107* to 107" and
RNA was extracted from each aliquot. Pos
indicates E9 Hill solution without dilution.
Neg means negative control.

v £ 2

AWFO I, B oy A v 2REEEEE(LT
ZHNTRITTARBE a7 AFTHVWON L EY &
UANZIARATE) HIKEERVWSRFEERTET
Y, ZNMAREL C EMBFS NI - f,

E9 Hil¥%oFEMiE, /294 L X PCR icHEME
O RIBEHELBVWLDEEZ LN S,

SEF¥A v LB HILA 754 < —5ick 3 E9
Hill#% PCR T, REHKRCEE LTV L XLDLED
IRFENTELR NSy — 28/ ohk (Fig. 1,
2) B, THREMTBE) HIlBRAEFERTZ LT
BiIET &, JI4l 3.510g TCID, /251l @ %7 4 v ZAHE 2 ul.
BRNAHH v bo—LELTHBLTWA EEE SR
fo. CoBMa Y bo—-VERMLLES, Joodn
ZARBIEBVTHEIR LI & 5 K RESBICEELRIT
o,

fEhD v 4 v 2 RNA O iE, FEELS CET S’
BMEMBEV a9 VARBRBVWTRKRLEETH
DT, ZOMHEOEEBYLETH S, LirL, 2003
FHAE, 74 VA RNAHIHF v FELTHREhTW
5607, EFELZBARNREL TV DI, HiHE
BLTWARY, BELREW (2L, Ehovs iz
DNA ZWHRE LI DO RITEAFHREE - 7). T
NiE, RNAPENLTVHHE T, RT-PCR RIFTH
EORESE L IR, BEEALIC VWi EEX
b3, E9 HIlKESEFH A v L7 54 <= —xt

(E9HIll-S +E9Hill-R) #{#H LFH:d, RNA iH
BIURTRIGBEROT Y bu—VERE L THHATH
LEEZD.

vV &8

JBIANVIBBEORNAHE I Y te—vicBWwT
Ta—9v A2 9HHIIHK (B9 Hill) S RNA#IHED
RIYF s Tavira—-n& UTHEATRETH 3 & 550
SIS st. THET, £Y 4942 28 Sabin #
(P2) oMY IKHVWLNTER., LhL, &
VAR T O 7S AOEREE L BIC, EREZHICEL
ToRY A TANREZRDDREL Y A V2 DERNE
ELL<EDD22H 5. 40, ﬁtr?ﬁ%ybtf54
< -2 LT, E9 Hill 3ERE S EHE R

ETH -t £/, E9 HIOFEMIZ oo 4 LV aRRE
KB LIS st T,/ 094 VABBILBVT
E9 HNI #P2icfR A THWVWA C B HRBE T &R
i,

I

KX EVEKRT 2icdhcb, THEEBL £ L
BERBAYERICERH VL LT T

KPR O—ER 1L TERK 15 FF B B A 75 B R T 9T B 5 By
& (BRLEWRIFIRELE) 720 O SRR AT
Bre (BEMWFZEC, #15590568) %2 TiTbhik.

X #®

D GRS, BEARIA, RIS, BEEIRsE - RYuE
FEBEBAEFICE O TNES S8 S fL s T RTERE
U ANA, EEVHEEWNIER, 33, pl9-104
(1998)
2) VBETR, VEER T, BHMA, EAF, BRET
f, =Rz, NAETF, #lZssEE SEEY, &
EHERTF, REFXE, $6AE : v vafrghdEo
WA, BEERE w1V, 31-3, pl63-169 (2003)
) WEE: /o4 L AD RT-PCR . w4 L ZH#:
THEZW <=2 7V (8 3kK), p44-62 (2003)
4) Ishiko H, Shimada Y, Yonaha M, Hashimoto
O, Hayashi A, Sakae K, Takeda N. : Molecular
diagnosis of human enteroviruses by phylogeny-
based classification by use of the VP4 sequence.
J Infect Dis, 185, p.744-754 (2002)
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Genotype analysis of Cryptosporidium parvum Isolated from the Patients

in Hyogo Prefecture of Diarrheal Cryptosporidiosis Outbreak

Tomohiro Oshibel, Hidetaka Tsujil, Masatugu Chikahira!, Mariko Ikeno! and

Masaoki Yamaokal

Unfectious Disease Research Division, Hyogo Prefectural Institute of

Public Health and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku,
Kobe 652-0032, Japan

SUMMARY

A Cryptosporidiosis outbreak in Hyogo prefecture occurred in March 2002. The poly-threonine (poly-T)

gene of these Cryptosporidium isolates (Cp Hyogo isolates) were investigated by using the polymerase chain

reaction-restriction fragment length polymorphism (PCR-RFLP) genotyping techniques, as well as the

Cryptosporidium oocyst wall protein (COWP) gene.

DNA sequencing analysis of the 18S rRNA, the

thrombospondin-related protein 2 (TRAP-C2), the 60-kDa glycoprotein (GP60, also known as gpl5/45) genes
were performed for subgenotyping classification. Cp Hyogo isolates were classified into human genotype
(by poly-T, COWP), subgenotype A (by 185 rRNA ), subgenotype A (by TRAP-C2) and subgenotype 1Ie
(by GP60). These findings would help to analyze Cryptosporidium outbreak.

I [FL&IC

7U7b2ARY Iy AR, BFRECET 3EET,

PRRGUIE R

* BIRIFESKSE © T652-0032 7 i fL B X Fe HET2-1-29
SLRE R RRERIER AR 2 v & —
RN I U <N

E N PEYOBERBEICEAET S, BE, A-vX b0
FRENFECETBEEL EL S, D EH8BO
MYRESEELY 03B Cryptosporidium parvum
(Cp) 13, EREPKPERENLTCE MTRYL, JKEEHE
THRIZEIT LSOO TV S,

TF RN S I 38R T TR, B
DEEFOEEARINICE SO THET 3P s adc
ATVEYY Cplt, b, Uy, B, wUR, Ta
Ly b, A%, 7HHRKEDISS rRNAEEF L ED
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BRI HESE, shZThogdkoBEFRE L
THEan®, & 512185 rRNA, thrombospondin-
related protein 2 (TRAP-C2) I U 60-kDa glycoprotein
(GP60) @i+ 78 & OFAEINICE D B FI
(Subgenotype) AEHMIRIEE ATV E 0P

20024 3 HicdtiBEN O EFERITICSML 2 ER
NOERES 1298 TREFREL, 61B0BEHEE,
5 CpEoHEL. 4M, EELRIONEK (Cpk
B OBEEFHEFROFMHZHS M T 5700,
FRBERUIMTRZ 2 (restriction fragment length poly
morphism, RFLP) T & %z FRIBIK CHERET I
& % Subgenotype MR DWW TKRE Lz O THIL T 3,

o MELFHE

1. #H

20024F 3 A OERRSEN V1o 51 2 HIEERE O KD
EHE L. BRIKR, 25%E 7 o &8N ) v ATKEK
ZHmL, BME, 4 CTREL L.

2. F—Y R+ OLHEE

D SHBOILBIE, o WEBETHBEL 2 4 —
YR D—EERTA KA T RCERY, BOLTERE,
DAPI 45TV, PSS cREg, HoTig 2R
Lic, A4 —v 2 OWRE BERBRKTELESEL,
ZOoHBOFBRIH L. e, BBRIECT, =470
FrEI Y —ZHOTHAMBE T T — VR 2Bk
3. Polymerase chain reaction (PCR) MU' RFLP

Table.1 PCR primer sets used in this study

2 %TritonX-100 &% TE buffer IciE#E L4 — ¥ R
b &, —80°CT 3MBMEREEZRYEL K, 100CT

1553 /N#YLEE L T DNA %71 L 72”. poly-threonine

(poly-T), 188 rRNA, TRAP-C2, Cryptosporidium
outer wall protein (COWP) R GP60&EZEF I,
Table L IZ/RTZNEND 75 4 < —%fEH L7 PCR#E
THE L /2. PCR#ICTE, Ex Taq (Takara) 2R,
Thermal Cycler MP TP-3000 (Takara) %{fH L 7.

BB L7 poly-T, COWP#{zF (3, QlAquick PCR
Purification kit (QIAGEN) TH&E, HIIBEEE Rsa
I (Roche Diagnostics) T37°C, 4 BfjmE L, 10~
20%FY 72 YT I RS VERENRBRKIIEIC LD
fEr Ui, ’
4. BRESIRE S X R RE

P U 7o LR 4 BRrP 2 8k 185 rRNA, TRAP-C2,
COWP, KU GP0EITIE, ThZEhFA vy by —
7 = v A (Big Dye Terminator Cycle Sequencing
Ready Reaction Kit Ver.2.0,ABI PRISM model 310 ;
Applied Biosystems) TEERFIZHRELL. Boh
7o EACT 1L, GenBank database (http://www.ncbi.
nlm.nih.gov/BLAST/) @ BLASTn % B\ THEH %
BE L.
5. Subgenotype

18S rRNA KU TRAP-C2 i#{%=F @ Subgenotype i3,
Sulaiman @ "'V HESWCHHE L 7. 185 rRNA
BETFTIE, OFEMEO TOKIERSIL, 11ETSH
5bD%EAR, 10FETHZdDEBE, 8ETHZ D

Annealling
Target gene Name Primer sequence PCR (}I;Sdum Temperature Reference
C)
18S rRNA gene CPB-DIAGF 5-AAGCTCCTA GTT GGA TTT CTG-3’ 435 55 6
CPB-DIAGR 5-TAA GGT GCT GAA GGA GTA AGG-3’
TRAP-C2 gene 5-CAT ATT CCCTGT CCCTTG AGT TGT-8 369 48 7
5-TGG ACAACCCAAATGCAGACY
COWP gene CRY-15 5-GTAGATAATGGA GATTGT G-3’
CRY-9 9'-GGA GTG AAATACAAGCATTATCTTG-3 550 55 8
poly-T gene
CRY-44 5’-CTCTTA ATCCAA TCATTA CAA-3 518 83 9
CRY-373 5-AGCAGCAAGATATGATACCG-¥
GP60 gene”
AL3531  5-ATAGTCTCCGCT GTATTC-3 50 10
AL3534 5'-GCA GAGGAACCAGCATC3
AL3632 B-TCCGCT GTA TTCTCA GCC-3’ 50
AL3533  5-GAG ATA TAT CTT GGT GCG-8’

* AL3531/AL3534 was primary pair.  AL3532/AL3533 was secondary pair for nested PCR.
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ZCH, 6fTHBbOEDRIEHEL, A~DHMD4
DN L. TRAP-C2 T3, 280%H QAT
DEEGHAR, FMUCRBEIEHEL, A, BED2
ENZAE L F: (Table 2).

GP60EZT I, % OEHEEFIH-T T Sulaiman'”

i, EPEEA~]T RO 9D, Peng'Pi, E FEZ
la~le® 5D, woRIEZ Tad DTbD 22488 L TW
.

RELR Cp EEMO GP60 Bz FIEERES »
BLASTn %312 & 0, Sulaiman'”R&% 0 Peng'® 04381z
HTIH TN L (Table2).

Table. 2 Sources and Classification of Subgenotype
used in this study

Target Gene Classification Author Reference
18SrRNA A,B,C,D Sulaiman et al. 10
TRAP-C2 AB Sulaiman et al. 7,10
GP60 Ta~1le Na~1b Peng et al. 12
AB,C,D,E,F,G,H]I Sulaiman et al. 10
m & R

1. PCR-RFLP It & %@z TH!

Cp FelE#k 4 % D poly-T KU COWP #E{ZF D PCR-
RFLP % Fig. 1 i2/R L7z, Cp BEHO poly-TEEFO
RFLP 3, 4#k$£400bp & 67bpftific 2 ADAET 3 AR
»ohi. —F, COWPEEF O RFLP i3 280bp, 130
bp, 110bp ICUIRTEEMAS A S iz, 408 4 ¥k RFLP
N —=vid, EREROEETRICEH—-THY, WEBOD
v yBEERELY, LWEhbe bR VL R

Fig.2 PCR-RFLP patterns of poly-T, COWP PCR
products digested with Rsa 1M, size maker ;
Lanel,Hyogo isolate-CP02001 ; Lane2, Hyogo
isolate-CP02002 ; Lane3, Hyogo isolate-CP
02003 ; Lane4, Hyogo isolate-CP02004 ; Lane5,
positive control (bovine genotype)

SRR BRI EIR v~ 5 — 4 525, 2003

2. BEEFIRES L CIHEEREER

BUE L7183 rRNA (400bp), TRAP-C2 (369bp) &
U COWP (494bp) OB HERT OEEBE IS W T
BLASTn R %&1T > 72#ER, Tido Cpok PHIKRE L
T GenBank IcEH I TV 2 HERSI & £ h 2 H—
L7, (18S rRNAJE{&F : GenBank under accession
no. AF108865, TRAP-C2 #{z ¥ : GenBank under
accession no. AF082522, COWP i#{zF : GenBank
under accession no.AF266272)

3. Subgenotype -

Cp FLJERR D 18S tRNA a7 ORI T3, 80F
BLED T OREES|H11ER 51, Sulaiman'™ @
FHETiE, Subgenotype ZABITH » 7. Fio, R
TRAP-C2 iz T T, 220BHOEENT «,
Subgenotype lF ABITH 2 2 E B L 7.

GP60:E{nF DRI T, BE L 723 EES] (457bp)
IKDO2WTBLASTn R L -8 8, Cp EH L
Sulaiman'® 28RIB 4 5 3 EETIR BT, Peng'? 04}
HTR1eBTH2EL T Sulaiman BB L elkol
#B%| (GenBank under accession no.AF402290) &
—H L., ITNSOERS, Table. 3ICT B TRLE.

Table.3 Subgenotyping results of Hyogo isolates
in this study

Target Gene  Subgenotype of Hyogo isolates

188 rRNA A
TRAP-C2 A
GP60 Ie
B

v £ =

EMTHEORK & 7 - 7= Cp TlERRIX, 40 5 i
DEFET AT LIER, WTFNbBETFHAL M lc
HB5TEMHEALK, £ PRI, vy IR
Y, bbb MEOBRERENER SN TVWE EELS
nTEn") Frh, RuBBEEHROERD Cp KBk
BETEMITH -7 EnS, B—35 a0 iEtED
Cp BRAEBEOEFBIBRINKE K2V IIAREN
U7 SRR D AT RE SR RIS LA,

A, ¥ =7z v XFETIC N THE#E S PCR-RFLP
B K B9 2T > 72, Poly-T BT COWP i&{=F & 4
BREESR Rsa 1 M2 &b e AR Y2 M0 & 3,
ErRE Y RIEDHFINERTH Y, BATHE &
PHER s iz,
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W, el CpEBERTOEERFIOMEITICLD
Subgenotype OB ITHN T W B, Sulaiman'® i3,
Cp b MESBR62BRIC 351 3 185 rRNA BHETFHEN OFsE,
ABI3OKE, BEI2KK CHEIGHR. DE 2K, ZoOfhi3%y
BIARETH D, TRAP-C2HELETFOMFrTIE, AKI36
Bk, BEU24Fk, ZOMITBIARBEEHRE L. CpEE
BRid, WINMOBERTFICLZAHFICBVTLEEE LD
HARICBL TV,

GP60E= T, BEBEHE~NOESZH 2 VW IEA
BRI U zoite BT HE T % 15k-Da & 45k-Da OB 4
voxg ORIERSY v ¥y (gpél) 2a—-FLTHED,
DEETF O— AR OB iz¥nEEE P 2 RIE LT,
Subgenotype MM HA SN TV S, Peng'” I3thE, 7
TIERIAVE LT BV MV, AR Y ORE
M ONEES N ERRKI0ERIC> W T, GPE0EETFOR
BlEIT-7. ZOER, 1eBMB/7F<5 T3k, &
NMETLTIHRED Shte, Fi, ZoftoRicowT
BEICL > TENENDAMICREY BH B LERLE
Leav'¥ 37 7 U & T HIV BB E» 558 L Cp
B20HKIC D W T GPOOEI T2 AT L, TaZihs 1 ¥,
IbBIZS 48k, TcBIns5k, 1dEIMS 58T, IeBlid
EMTH o EHE L. Alves™id, RV H LD
HIV BREEE» A8 U Codk23%kic>WwT, IbHE
WA, TcTIAS5HT, 1eBUI24ETHYD, Ta, 1d
I QAT ok 2" L=l O ol

Zh o DED S, Subgenotype D4EHIC GP60 s
FEHAVR &L »T, EPHEICK 2 0HRURIT
OEHEHEHO,ILTE LD EEbr.

—%, ENOBERKESIKICOWT, £ B TaR,
IeBle v oMo [aBIpHESATWE® 40L 5
EWN® Cp DEZEBRGEE ZDE L, GPOEETOR
BEREFER N TV B, 5%, ChooBBlF—4
BEEIANE, Chd oI I HREBFPSED
HH - SUCEMFAE BT 25, BRSO~
OFHrh LB EMEZ SN

AR ZTOICH D, TIHEOI VI B MFRE
ERNMEENILEMIEROBARERJH,MF EHEHAX

FONF—BRICEH /I LET.

36,2 ORMXAR R, Pk I4EE B ABERRELE
FLIHHIK B L CERRRICHEER L.
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Basic Research for Detection of Genetically Modified Organisms from Commercial
Soybean and MaizeProducts

Hiroki Nishiumil

Infectious Disease Reseach Division, Hyogo Prefectural Institute of Public Health and
Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku,
Kobe 652-0032, Japan

SUMMARY

On April 2001, a part of Food Hygiene Law was revised, and a duty of safety examination and a display
of genetically modified organisms (GMQO) was imposed. In Hyogo prefecture, we have inspected GMO of
the commercial foods by PCR from 2002. We inspected 30 soybean and 30 maize products. As a result of
inspecting maize products, 35S promoter gene of Cauliflower Mosaic Virus was detected with two cornstarch
samples. Then we used respectively specific primers of Eventl76, Btll, T25 and Mon810. However, the
amplification band was not detected even if it used any primers. With the soybean product, RoundUp Ready
Soybean was detected from 5 among 30 samples. Then we measured the content of a GMO in these 5

samples by Real-time PCR. There was nothing exceeding 5 % which is a mixing permissible value.

AT LEFRDVTEETHRIBIRELZERL TV
5. 5H, ZeUBEERKHSO Roundup ready K& 1 %

I EL®IC

BEEEES—BRIES N, 2001FE 48 L0 BET
W B ORLMERES L URRMEBN T ON.
B, 5HHOEFY &0 REOMIARBERRON
rm-Tw3EY, R by, EEETI0024E
3H» L BNIHEYT 2 REFHERAARICHRIRRO
FTREREOLMET> BT, KEMIZBIUTES b

RRAMEDR

* BURIESRSE | T652-0032 M F LRI 35 FET2-1-29
SRS BRI v & —
BOMER 78 W A W

B LU GA21, Eventl76, Btll, T25, Mon8l0 @ &
IBAHIL ROV TEREPCR 217, B0 D
DIZOVTRY TSI A APCRICEDMBAKDEH
EERE L.

n i3 &

1. ##

20024F 3 H74» 52002410 B It AF L e KRG B AL 14 8%
&, RENTRI6HRE, & 565 LRK S ®IK, &
SHAT ULMLM2BRIEEHRE L, RKEBRKRE
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BEERKETHD, ThlRFTmiEEAuvr.
BFciiEs R BXBILORL: (Tablel, 2).
A, BBECHALZRERT~T BRI TRV &
H5VWREBRTROLOT, [ExFHEBZ] 423 [R5
Bl EFRENILEDEIAFTER LTz,

Table1. Number of inspected soybean samples

Product Display

Kind of Soyb duct; ¥ : . tal
10 of oybean products Non GMO "~ Un-displaying o
Soybean Grain 9 5 14
Soybean Flour 3 2 5
Tofu 3 0 3
Freeze-dried Tofu 2 0 2
Canned Soybean 2 0 2
Bean Paste 1 1 2
Fermented Soybeans 2 0 2
Total 22 8 30
* GMO : Genetically Modified Organism
Table 2. Number of inspected maize samples
. . Product Display
Kind of M duct; ; - —Total
el of Miaiae products Non GMO "~ Un-displaying ora
Maize Grain 5 0 5
Canned Maize 12 6 18
Cornstarch 7 0 7
Total 24 6 30

* GMO : Genetically Modified Organism

2. DNA i v

JAS TR Y F 7y 22 Vi RE N HEICEE L
T CTABHETIT->7. DNA Z#iH - il 0%
DNA S¥EK & U T TE buffer CEHERAF L, 260nm
# & 18280nm OWIEEE (ODy® & U ODyy) ZHIEL,
ODyg Dl 1 % 50ng/uL DNA & LT DNA BE 2 EH
U7z, DNABERIE® G, EHEEBRICE10ng/ul, T8
BRI 20ng/uL &85 & D KHBEREAKTHERLT
A/, DNAEHEROBENHE SN BEICEL
BWexiEd, 20X DNAREKE L TRV,

3. EHHE

REEEE JAS ANV F Ty 2P VLT o, TS A
<v—, PCREGBLIUESHE BRI TIORL .

1) 754=—

REHALHK LTl Roundup ready KERHEH 75
12— BLURNTEHREEFREE & LT Lectin B{xT
BREB7S4 <207 &5 b5 LRAETESER
FHHEE LT SSIb #EETRER 75 1 < -2 B0

Event176, Btll, T25, Mon8l0D & 3 b5 C L 4%
£ (& € T Cauliflower Mosaic Virus H 3 @ 35S

PR BN TR v & —F8 5255, 2003

Promoter (LIF CaMV) DHiZAETMTWES, Lok
TCaMV A7 A ~—-2FHwhk27 YV —=v 7%
TV, HEIESS oNES, & 51 EventlT6, Btll,
T25, Mon8l0IcZNZNEEN KT S 1 v —%H
WT PCRIEBEIT-7. T/, GA211E, CaMV #Eiz
FHEAATNTOIEWYD, GA2IRBE 7514 < —
ZWT PCR H#IE %17 - 7.
(2) PCR &4

1 X PCRbuffer, 0.2mmol/L. dNTP Mixture, 1.5
mmol/LE{k<= 7% v 4, 0.5umol/L 5 BLUY
754 <—, 0.625U Taq Polymerase iZ75 % & 5 ic 3§
2L /oI 10ng/u L, DNA k% % 25 uL &,
£mE% 25 L & Uiz, PCR RIS 95°CT 104K ASE,
95°C30 %, 60°C30%, T2C3OMAE 1LH 127 0ELT
4044 7 VORBIEEITY, & 512 72CTTHMBKREL
fo. RUBETHRIE4ACTRELL.
(3) &EXkHE

297 Ho—2FVERAW, 0.5XTRE EEHKD T
100V, 300MEBESIKEI L. kEKTHR, zF Y94
TowA FTHREL, FSYRLNE R -5 —THRE
EFPEEESNTOEHE S P OMEEITY, R
Sud FhASTHERELL

4. EELAR
RRIERZIAS NV F Ty 27 DicdE U TiT - 12,

Universal Master Mix 12.5u¢L, WR75 4 <—0.5u
mol/L, MHE 7o —702umol/L I3 X HICTHEL
72 20ng /1L DNA EENE % 2.5 uL A 28 % 25 uLL
& L7, PCR UG 50°CT 2 HfElfREr %, 95°CT1045
RIS &, 95°C30%), 59°C 1% L4+ A4 2 0&LT
454 4 7 W OBEIRE{T - 72

I HRELUER

1. DNA o

BohnDNAMEREEKE LTHEREITV,
ODygo 5 & U ODyggy 2 HIE L, FEE DFER B & F DNA
INE DB %IT > 7. ODy, 78 DNA OUESEEE, ODy,
PEOEEFHIOBEE AR L TWV3, 260nm B &
U 280nm O H. (ODygy/ODyg) 45 1.7~2.0 i< 75 11 i3
DNA B+RicBllshTws EEL 505,

REFH S L OHERE, MELBRAKENTRATE
ODygy/ODygy = L7T~2.11 & 75 ) BIFREERME LNz,
LA L, BRBSEIE, #9513 OD,,/ODy, = 1.45~1.66
THE KD - 7o, 7, K3k, 8%, HOLTE,

— 117 —



REEED DNAWNEME K (421.5~1470ng/uL), B
MEEI, METIEDL 57z, (Tabled).

Table 3. Purity and ‘concentratiod of DNA which
were extracted from soybean samples

Kind of Soybean Purity of DNA Concentration of

products = " (0.D.260/0.D.280) DNA (ng/uL)
Soybean Grain 1.79~1.87 920~1470
Soybean Flour 1.87~2.00 163~745.8
Tofu 1.77~1.92 62.3~169
Freeze-dried Tofu 1.87~2.11 955~1102.5
Canned Soybean 1.93~2.04 421.5~768.5
Bean Paste 1.45~1.60 6.8~22.4
Fermented Soybeans 1.58~1.66 25.3~27.8

EHHALEETRERICE - THEB L UEE
REBRZ SO &ML LN, BEOHBIRMENTVS
b DI ODygy/ODyg = 1.48~1.61 L HEH{E <L DNA IX
Bb11~53ng/ul Eh -7, BEIWESEME
TWB H DI 0Dy /0Dy = 1.37T THDHERE S
{5 - 7255, DNA IXE 12 376~549ng/uL & &\ % 7R
Lic. &8, B, 7z vEPHEMEhTV360E
ODygy/ODygy = 1.0, DNA INE iE 14.6ng/uL TH Y,
Ehich o EbEVWEERL. &, 3—VRY—F
TRAMEMELS, DNANEHED» >/ (Tabled ). M
IT-BEZ0EETEOTIATVS b DIHE + DN
AESEVD OHE L, DNA OB > W THRES
BBETH B EBbh.

Table4. Purity and concentration of DNA which
were extracted from maize samples

Kind of Maize products Purity of DNA Concentration of

(additives) (0.D.260/0.D.280) DNA (ng/uL)
Maize Grain 1.71~2.02 96.0~438
Canned Maize 1.48~1.61 11.1~53

(salt)
Canned Maize 137 376~549
(salt, sugar)
Canned Ma?ze. ‘ 1.00 146
(salt, sugar, citric acid)
Cornstarch 1.31~1.43 3.4~6.9
2. EHEER

RKENEHBETFREA7S14 ~—%2FHVWTPCR %
B iR, 0REFE T TRAREEFICTET
BHIEEYME SN, FL L DNA QM TE T &
PRI, SOIHEBARERNBE 1< —%2H
WT PCR 21T R, BFHRATHRVWERTE
NGO 3Rk, METROKTE 2 Bk, >HRBEE
FTdH 5 121bp OBEIE/N v F A% E &, Roundup
ready KEMBAL T\ T EBRBE N7 (Tableb).

Table5. Detection of GMO from Soybean products

Kind of Soybean  Results of PCR . Concentration of

products Lectin*!  RRS*2  GMO*3(%)
Soybean Grain + + 0.42
+ + 0.62
+ — —
+ — —
+ J— —
+ — —
+ — —_—
+ — —
+ J— —
+ —_ —
+ — —_
+ — —
+ — —_—
+ —_ Ja—
Soybean Flour + — —
+ . — —
+ — _—
+ — —
+ J— _—
Tofu + + 0.23
+ + ., <0.1
+ + <0.1
Freeze-dried + — —
Tofu + — —
Canned + — _
Soybean + — —
Bean Paste + — —
+ — —_—
Fermented + — —
Soybeans + — —

*1Tectin : Lectin gene
*2RRS : Roundup Ready Soybean specific gene
*3Lectin : Genetically Modified Organism

E5$ACL TR, MLETDNAMEDOE VWSO
Zhiotoh, RELTTHELBEFICHIET 3
151bp /¥ v F5HEER &N, IEL < DNA OB T %
TVWB I EMERS Nk —F, MRZEH58AT LK
HEA7S4<—TdH5 CaMVRHA T4 <= -2 H0
TPCR AT R, a—v 24 —F 2 BRIKTHEFEN
v A o7, Eventl?6, Btll, T25, Mon810 @ 4
BHEOIBVTASLBBALTOVEREVWES L0, %
NENICEENTE 754 <—%2 BT PCR 21T 7=,
Ll, E0754<—Td#E v FiI&SNT, L
HARBIBBALTVRWC BRI N Db 5,
CaMV & hka—v 2y —F 2#%FiIci3 Eid 4
FHELA D CaMV BEA S h TV 2 # =z TR,
F 7213 Cauliflower Mosaic Virus BSIEALTWA DT
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BrawhpeiElshi M2 L5652 LBRAATS
4=—Td5GA2LBHERA 754 < —%HTPCR %
T efER, Cokikr o bR Y FRKkHshd,
WMRELIHBAEFBIBALTVWEWVWEEZEZ bR
(Table6).

Table6 . Detection of GMO from Maize products

Results of PCR Concentration of
*1591Th *2P35S *3GA21 GMO™**(%)

Kind of Soybean
products

Maize Grain

Canned Maize

Cornstarch

T T I e i a S S S S o IE U S S
|
|
|

*13SIIb : Starch Synthase IIb gene

*2 P35S : Cauliflower Mosaic Virus 35S promoter gene
*3GA21 : GA21 specific gene

** GMO : Genetically Modified Organism

3. EERER

VT7us4 L PCRICKBERR, ZHUT2HEEPH
ThH > TV ANETHEET NS 2R BETOFE
R SHEBAENENZTETN TV 3 02NN
AET B HETHE. VT MI 4 L PCRERHVEEL
THBZAROEEMTENE, HROERELTOBY
XZZOBMBENcH L TOAELENTVS, Lid-
T, HEORARRISEME LTEB LA, F— 50
BARZ RBEAREEH LER ERIREDO> B 2

BRIV REREMENE L v 7 — 58, $25, 2003

BRI 0.1%6KMs, D 1#Ki30.23% K -/, 514 X
XL 2 BIA D Roundup ready KEDEAEIZ, ThZ
110.42%, 0.62%7: -7z (Table6). 5HALTHRLHE
HEEDSHET BIRATAME TS5 5 % % LiEB b0
<, SFEERBEESERICITOA TR EEZLS
ni.

V &8

CTABZEIC & b DNA OHItE %217 - 1ckER, REHE
BRBIULI AT LINITAGTHENMEVWEEZRL
. UL, #N6EFVTERPCR 21T - i E,
FUESEWEE TSNS F ORI TREK - 72,
F/, LOBAILEFETRUNICL > THES L UE

BRREBRISDEPHY, -V A7 —-FTCRIES

JUBESEBIEDI -T2,
EMPCRAZIT- R, 565 LEE TR -
YR —FTCaMVERFVRMEINL., Z2IT
Eventl176, Btll, T25, Mon810IcEEME 754 < —
HAOWTPCR 2Tk, WIho7FS5 4w —2HnT
HIIE N FIFER S D - .

KEREH 5 IEERE 3RE, KEEKN 2 %E, 5t5 R
& 5 Roundup ready KEMSKREIS N/, £ T, VY
TVIALPCRICIDEBZIT-> R, BATESHE
5%EMALb0RKREINT, SBIEERESEMNE
HiThbhTwa EEZ Shi.

#H O

REZERT 2I1CH 7 D RIEFIUC TH IV 77 Wi
BT RERENEBOBREICEH L ET.

88, AREO—MIFR U FEEHEAREARE/E
Fo (I8 KBLWTRRLL.

X ®

D) BEFHEEERR DIREHEEN, FRIIES
HIs AN&RETIS  RafEd s BT H IR 0k
UHHRORABIRE T 2E 50— EWET 5
BRFOMITICOVT

2) BWKENBEEN v 4 —i& : JAS HIRREBA
Y F7 w7 (200D

3) BWOKEHRBEESI € v 5 —# : JASHEE
vYFT7y s WESE 2K (2002)

C(ZE 2003411 H25H)
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The Elucidation of a Cause Component from a Tomato
Associated with a Bitter Taste \

Kunio Shimadal *. Misao Gotoul, Yumi Akiyamal, Naoki Yoshiokal,

Hiroki Nishiumi?

, and Kiyoshi Teranishi!

1ife Science Division, and fnfectious Disease Research Division, Hyogo Prefectural

Institute of Public Health and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku,

Kobe 652-0032, Japan

SUMMARY

In this paper, we described and characterized the production of trichothecin by a fungus isolated from a

tomato associated with a bitter taste. Among 250 pesticides, a small amount of acetamiprid (0.08 ug/g)
and pyridaben (0.02ug/g) were detected, besides the 47 ug/ g trichothecin of mycotoxin- was detected.
Trichothecium roseum, which has been distributed widely on decaying vegetation and in the soil and also

caused pink mold rot, was isolated from the tomato.

The fungus produced trichothecin with a bitter taste, and was considered a contaminant. No human or

animal diseases caused by the fungus have been reported

I 1FU®IC

20024E 9 A, ME/NEREBUEBEHREAO R — /v~
THEVWLZr=M Q0EAY) 2BELLECS,
ZO550 1 HERERERER UL LEEE
kYT EARGE N,

WL v —THENETAH, PV aFRVFRTA

VRERRIEER, B BMER

* BRI RS © 7652-0032 M REXHET2-1-29
RERVERRENENR L v 5 —
BEMFER B B ¥ X

IrFYUTHBH MY IFYyBPREsShE. 20k
EEDOH - 1o b~ KD EEEMRERERS . T,
SEINT-EREOMEE Y a7 v VEERRICOVLTD
B LAOTHEST 3,

I HEELUAE
1. #=E8
EEEIDRBEINL I FOANEL 1 BB Uk

HE2EEERL ..

2. BEBIUHEK
TER=RMVN, TEFBEUn-~FH+ 0, 0
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JEHIEE T MBI B, ot kRSN s H
Wiz,

3. BEB XUNREM

% : Hewlett Packard #t%! HP5890: Y — X0 #
A7 a<br 57k LU HPSI2 EEHE

715 & : Restek #5 Rtx-200 (30m % 0.25mm i.d.,
&= 0.104m )

H 5 LEEE - 80°C (3 min) — 30°C/min—=170°C (4 min)
—10°C/min — 270°C (15min)

FAOEE : 250 °C

1 v5—7 =4 ZEE : 280°C

44 VLB : 70eV

Fr VTHREAN79 7 5 4 : 30psi (1 min) — 80psi/min
— 8 psi (0.2min) |

(W& 4 mL/min T | YREER, HEra#E

IR, 1.55% &0 0.9 mL/min DEHRESE L)

BEAE : 4ul (27 v bV REAR)

2= 7EE ;1 min

2%y VEIFBLURF v VEE  m/z 50-450 (1.8

cycles/sec)

4. v = b hOBRBEESR

EHRIERRIE BB V2648, SERRI07TE,
A=A =+ HR15FE, Lo FRIOBBLIUZFO
10 TO EEBOEANREREL L, SHH—F5H
FE" P E BT, GC/MS I & b S L.

5. ERtR%

BRONMICR I/ DS LT 20— VEFEF b o F
F 2 b o - ZABRER (Oxoid # 8 ; Hampshire,
England) & U4 7' o —FEREREEMH (Oxoid) % H
W, 25°CT 1 EREEEL 2. HEEoRER, Y
KEIEEBORFEECLEFTRE. DETORK, %
DEEIREE, BAROHER EEENEEIC LT 12

6. FEEEOWEE F Y a7 v VESE

6-1) SrEkes o (FigHich T O F 1T

EEEEE, SHEES PO Y T o — i (A
(Ox0id) 10mL T25°C, 3 HRMEE LARIL /. =i
Fi0.1mL % 10mL ¥ 7 o — g AR 91 K12, +h2
hWHERE, 25°Cc0H, 1H, 38, 6H, 8H, 1088
U4 HRERENCERIE R L, 27 -V 3E%2EH
Lz, o OBEEBIER, #F b FFRbo—2%E
RERER, 10ZFHFRFRTIC LD 10,000 % F THR
L, BHREL0 SHOFERER VL, EEKIZ0.1
mL 3§23 vs5—YVBETHRAL, 25CT3 BRjER,
HRERBEHCHRIEER2HO T, BER InL %400

RERV BRRENEM L v 7 — 50 £29, 2003

SEIEBEHE LTEE L.

6-2) DEBFOWEREEDPO MY 3 F v VBT
FTHRAIERF-VicBT B L) aF vy OSTIR,
TNENOEBEE045um 3V RT7RIA v T LY 74
Wy —ThREEB L. TOEKImL IR g B&
UTEr=rY6ml ZMAT, 105EEE SHEL
fo. BIRICEO TR =P UABESEEL, Bt~ %
Vo LEMATEAK LY, #0LE% 2mLEY, B
% n-~FHUTEN Y (4:1) BElmLIcERL,
COREBIERE GC/MS TH Lz, bV a5 v viZEiE
mid, MRAMREFREAEFRLVS5shib02ER
L.

I #EHLUER

1. EFWHES >\ T OBRE

1-1) BYEEST

490, )RR IR CR RS RS RE S -
P (@Y vI2Fs—EHEERRS Y 1) EAVWTHRR
LicEIABHERIGERL, BRELNEDNE. 70
eHBEHEL L UCBERBMB0E I > LWTHITETYL,
FErTMND, BERNTHE 7Y 7Y FA0.08
ug/g BRUE Y ¥ vps 0.02ug/g i s hiz, L
L, ChooiEshcBEOBEIREL, BEEnE
DODREEEEFEL I LT,

1-2) pYasFvy ot

Ll Lk S i BENELROBEREZEZL Shiihd -
fotew, Pig. LIGqRLIZGC/MSD =9 A4 v o
TP LERELLLECAS, 18SFHEICKER Y~
IWHON, TOTARART PG, 5475 KRB
kb, PVaFYrObOEENLT WSS & AT
L, &5, 65 ME by a5y vofll#iotin
72 12,13-epoxy-4-hydroxy-trichothec-9-en-8-one & < %
AT PAB—-EHTEE— s, Choow
RZNY b VEFig 21CRT. CORE, rYaFo
YHEFIN TV L AEEENS F - /-,

(a)
Abundance l
x 108

12

8

@
4
0 ! -
6 10 14 18 22 (min)

Fig.1 Total ion chromatogram of the tomato
sample, () trichothecin and (b) 12,13-epoxy-4-
hydroxy-trichothec-9-en-8-one.
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CHs g o Ha
2 &
0 @
CHs 4y
CHs O
0

01108 175
53 A 149 1167 233
3 207 332

Abundance

=104 79
69 91 122 (b)
81 H_HH
109 CHg fo.g JH
55 »*'Q
6 (o) : .
cH3CH H
147 175 3 OH
161
4 o
187
- il 202
21 i : L : 221233
e i : : ‘
252

50 100 150 200 250 300 350 400 miz

<

GO 80 100 120 14 160 180 200 220 40 260 mfz

Fig. 2 Mass spectra and chemical structures of (a) trichothecin and (b} 12,13-epoxy-4-hydroxy-trichothec-9-en-8-one.

—F, TR7/AavRbrTEBTL ARV IOMNY
aFvvicERshS E, BENERERL 520
ShTWEY ik, miHEicowT, Ehs"R, B
DiT=fe T b= b VIV, BFEERROBGHEICLD
BESTON) a7 v VA, EBTE3ILEHE
LTW3, 22T, bV aFyvriEERERISHTHIT
LR, REBEPw 227 PD, P FAL0
bOE—HLUIl®D, ZOE—-s% MY IFVVLEE
L, HEV Y 7 bl 4Tug/gBELTVWAEC L EGE
AL 72,

T, WRBLLTHWAEEAD < LR ERL
rEESEVALBREShicbOD, PYaFy Vi
Hahighr-i,

2. EERR ,

EE P PPOEEOEERTh L - 1h, ENE
Lit=hr (Fig.3, panel A) OEESER LD 2 MBEkE
OHETFEEEBRIEE I,

—7%, SBEERGEM TR A%, BRERE, &
EBROBEBEET, REBELPPE Y/ BEFULER
Lot HBEITHEZHE LHAREEREEL .
ZO0IbO13BRIIBCTHET IMITCTREB LR
VW, Zho0BEREIERT, SEFHRESE-ZDE
L, SELTWIEW, Fi, HETE, HFHOH5 25
Koz y, TR, B LECELHTE3S0
A B Trichothecium roseum TH S ERFELR. £@
HBEDSETF, BHHROBEES Fig. 3 (panel B, CH &
UD) IKRLE, ZOfMOBRBERESE LTI 1IES
Penicillium sp. T3 HMBERTH -, EEDd -1
PP OBEELLTT. roseum Bt E i, T
OERIBOEIITIE AL, w2740V, 5
?/8), ) y:fﬂ), %@%B)i‘éi(}fd\ﬁ"'w?‘i EDNSEAY
E (pink mold rot) OEHEEE LTHOoNTW S,

tomato after

Pig.3 (&) Leftover
sampled tomato. The arrow shows a part
of pale pinkish mass. (B} Colony of isolate
(Trichothecium roseum) on potato dextrose
agar. (C) Dyeing with lactophenol cottonblue.
The bar is 10 um . (O Conidia on slide
culture. The bar is 10 um.

consumer

3. T. roseum OIEEE ) a7 v VESE

T, roseum M+ ) a3 F Y Vv AREET B EIREL D
2415hTV3EY FRLEKSEEDS -7 b < b
PorVaFvryhlishccdwESE, SHE
T. roseum DbV aF v v RELET S MEPBREL K.
B+ 7o — R H 10mL 1S B % 215 36,000CFU &
L, 25°CCHEE L7, EERIHE O MY 272V
T4 bFvVTHBLIIFVUEEEL, BESH
BOBEIITEE5.7X10°CFU/mL T, FYVaF¥ VD
EAERREA (F51.30ug/mL) L7170, ZOHTS
P—E L (Fig.4). BESHBEOEBERKETOE
BERBRTRERBECTY, UL, COEEHIRE
O 1mL TEE AIEER,PSPYVaFvvyEELT
12.8pg/mL Ic8) T3 EEBEER UL WRITHY
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7= BISRBERB S ISR T I3 7500, Schwenk 5
i, 7AYOFYaF Y UERIIEVWT 5mg/L B LD
BE (5 ng /mLIcHEY) OLEEREETILE
WELTWVS, BrOSEORETIR, FHoEEE L
THODRBEOHLEEOERTH - . HiHEHE
(b= oMY aF v vBR, 4Tmg/kglclHE LT
Wiz,
PlEoctknEROS>1EEr< R, SIEBH
RO T. roseum MELE T Z< 4 a b+ YD b Yo
FYVITE-THIBEBI SN bDEHEL .

3 Trichothecin —8— Fungal Counts

16,1 48
1.4 15
g &
E 12 BE
A Hs5 8
£ . |, 2
Eo.s 4§
g o0 38
5 w
g 04 22
0.2 1 ®
0 0

Incubation {Days)

Fig.4 Production of trichothecin and fungal counts
on time course. Isolate (Trichothecium roseum)
was inoculated into Sabouraud liquid medium
and incubated at 25°C during the days. See
Materials and Methods for details.

SBEE T. roseum Dk b 9B I BEBIEIK -
WTOHE R CNE TV, ZOEMNEET I <A
IbFvrorYaFyricld, REBELPEASKHE
EERBEBmohTw Y, BEFHOBAH, 5,
SORIHROERILETH LB B,

FHEO-MIEUE HERRBMEDFELFERRE
(20034F, 10H, R wwHWTHEL .

N E® B

KEETE, P FOEKROERE Y 35y O/
RicoVW TNz, BEB L UF ORI 250 BEOM,
TEYIFY FEEY FxvhbBREn. —H,
T4 rFVIOLY IF YR ATug/g B SN
L ERe L ERIcS/mL, Nofms vRoRKREE L
THRISN T\ B Trichothecium roseum H3ERE b < b ip
Lo hie, COMEREFNREET IV aFv A
EELk. ZER0H- bt~ DEBIRT. roseum
EETIMY) a7y Yitk-THISBI SN bDEHE
Ll COAEOE MPEHHT IZERICOVTO
W,

RESVRERENSEREY v 7 -6 £25, 2003

B
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Pesticide Residues in Imported Frozen Vegetables from China

Yumi Akiyama®, Naoki Yoshioka and Kiyoshi Teranishi

Division of Life Science, Hyogo Prefectural Institute of Public Health and Environmental Sciences,

2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

SUMMARY

We investigated 45 imported frozen vegetables marketed in Hyogo prefecture. Multiple insecticides, such as

cypermethrin, omethoate, chlorpyrifos, methamidophos were detected in some Chinese samples, spinach, baby

kidney bean, Welsh onion etc.

Violative samples were not found in our survey, however, 1 spinach sample contained chlorpyrifos and

cypermethrin at the level of MRL, and 1 baby kidney bean sample contained more than 10 kinds of

pesticides. To add the effects of multiple pesticides, the sum of the ratios of residues to MRLs were

calculated. These values are considered to be one of the indexes to represent the risk of multiple residues.
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Fig.1 Number of samples tested and containing detectable pesticide residues for each commodity
(A) July 2002—January 2003 (B) May 2003—July 2003

2. AEHREE HEI8HE, Lo FREEVDEBEBLUZOMODE
Table L IL/RTEH Y v REHES T, THIERTZEHR 1T, BEH22BEELE Table 21T 268
AU, NAFLANNA—+LEFEIFE SEELRE FHREHRE L

Tablel  Pesticides Tested

Organophosphorus pesticide (55)

EPN, acephate, azinphosmethyl, butamifos, cadusafos, carbophenothion, chlorfenvinphos (-E,-Z),
chlorpyrifos, chlorpyrifosmethyl, cyanofenphos, cyanophos, demeton-Smethyl, diazinon, dichlorvoes,
dimethoate, dimethylvinphos (-E, -Z), edifenphos, ethion, ethoprophos, etrimfos, fenitrothion,
fensulfothion, fenthion, fonofos, fosthiazate, iprobenfos, isofenphos, isoxathion, malathion, methacrifos,
methamidophos, methidathion, monocrotophos, naled, omethoate, parathion, parathionmethyl,
phenthoate, phorate, phosalone, phosmet, phosphamidon, phoxim, pirimiphosmethyl, profenofos,
prothiofos, pyraclofos, quinalphos, terbufos, tetrachlorvinphos, thiometon, tolclofosmethyl,

“triazophos, trichlorfon, vamidothion

Organochlorine pesticide (21)

BHC (a-, 8-, 7 8- ), DDT (p,p™ o,p™), aldrin, captafol, captan, chlordane, chlorobenzilate, dicofol, dieldrin,
endosulfan (a-, 8-), endrin, folpet heptachlor, heptachlor epoxide (endo, exo) hexachlorobenzene,
indanofan, methoxychlor, mirex, nonachlor, phthalide, quintozene

N-methylcarbamate pesticide (15)
XMC, aldicarb, bendiocarb, carbaryl, carbofuran, ethiofencarb, fenobucarb, isoprocarb, methiocarb,
methomyl, metolcarb, oxamyl, propoxur, terbucarb, xylylcarb

Organonitrogen pesticide (108)

EPTC, acetamiprid, acibenzolar-S-methyl, alachlor, atrazine, azoxystrobin, bifenox, bitertanol, bromacil,
buprofezin, butachlor, butylate, cafenstrole, carpropamid, chlomethoxyfen, chlorfenapyr, chlornitrofen,
chlorpropham, clethodim, clofentezine, cyanazine, cyhalofopbutyl, cyproconazole, cyprodinil,
desmedipham, dichlofluanid, diclocymet, diethofencarb, diethyltoluamide, difenoconazole, diflufenican,
dimethenamid, dimethomorph, diphenamid, diphenylamine, esprocarb, ethoxyquin, ethychlozate,
etobenzanid, etoxazole, famoxadone, fenarimol, fenoxapropethyl, fipronmil, fludioxonil, flumioxazin,
flusilazole, flutolanil, furametpyr, hexaconazole, imazalil, imibenconazole, iprodione, kresoximmethyl,
lenacil, mefenacet, mepanipyrim, mepronil, methabenzthiazuron, metolachlor, metribuzin, myclobutanil,
nitrofen, paclobutrazol, penconazole, pencycuron, pendimethalin, pentoxazone, pirimicarb, pretilachlor,
prochloraz, procymidone, propamocarb, propanil, propiconazole, propyzamide, pymetrozine, pyraflufenethyl,
pyrazoxyfen, pyributicarb, pyridaben, pyrifenox (-E, -Z), pyrimethanil, pyrimidifen,

pyriminobacmethyl (-E, -Z), pyriproxyfen, quizalofopethyl, simazine, simetryn, swep, tebuconazole,
tebufenozide, tebufenpyrad, terbacil, tetraconazole, thenylchlor, thiabendazole, thifluzamide,
thiobencarb, tolylfluanid, triadimefon, trladlmenol trichlamide, tricyclazole, trlflumlzole trifluralin,
uniconazole P, vinclozolin

Pyrethroid pesticide (22)

acrinathrin, allethrin, bifenthrin, bioresmethrin, cyfluthrin, cyhalothrin, cypermethrin, deltamethrin,
ethofenprox, fenpropathrin, fenvalerate, flucythrinate, fluvalinate, halfenprox, imiprothrin, permethrin,
phenothrin, pyrethrins, silafluofen, tefluthrin, tetramethrin, tralomethrin

Other pesticide (11)
benfuresate, bromopropylate, cinmethylin, dimethipin, diphenyl, isoprothiolane, methoprene, phenothiol,
o-phenylphenol, piperony butoxide, propargite

Total (232)
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Table2  Metabolites of Pesticides Tested

RERVEFREMERR -G $25, 2003

Organophosphorus pesticide (10)

EPN oxon, diazinon oxon, fenitrothion ozon, isofenphos oxon, malathion oxon, parathion oxon,
parathionmethyl oxon, prothiofos oxon, isoxathion oxon, demeton-S-methyl sulfone

Organochlorine pesticide (7)

p, p-DDE, p, p’-DDD, endosulfan sulfate, dichlorobenzophenone (dicofol metabolite),
tetrahydrophthalimide (captan, captafol metabolite), phthalimide (folpet methabolite), oxychlordane

Organonitrogen pesticide (9)

iprodione metabolite, dichlofluanid metabolite, triflumizole metabolite, imazalil metabolite,
imibenconazole desbenzyl, 2, 4-dichloroaniline (imibenconazole metabolite), tolylfluanid metabolite,

mepanipyrim metabolite, furametpyr metabolite

Total (26)
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Table3  Pesticide Residues Detected on Imported Frozen Vegetables

July2002 — January2003

May2003— July2003

Pesticide® Samples with Samples with quantitatable residues  Pesticide® Samples with Samples with quantitatable residues
trace residves  No. Residue (ug/g) trace residues No. Residue (ug/g)

Cypermethrin 3 7 0.03 - 1.93 Cypermethrin 0 4 0.01 - 0.34

Omethoate 1 4 0.02 - 0.11 Chlorfenapyr 1 3 0.01 - 0.06

Chlorpyrifos 1 2 0.01, 0.01 Fenvalerate 0 1 0.16

Methamidophos 0 2 0.01, 0.05 Dicofol 0 1 0.03

Fenvalerate 0 2 0.03, 0.04 Permethrin 0 1 0.01

Procymidone 0 2 0.02, 0.22 Triadimenol 0 1 0.21

Triadimenol 0 2 0.01, 0.02 Myclobutanil 0 1 0.02

DDT 3 1 0.01 Chlorpyrifos 2 0

Fenpropathrin 1 1 0.02 DpDT 2 0

Dicofol 0 1 0.07

Monocrotophos 0 1 0.04

Dimethoate 0 1 0.03

Methomyl 0 1 0.03

Endosulfan sulfate 0 1 0.02

Propargite 0 1 0.01

Propamocarb 0 1 0.35

Iprodione 0 1 0.01

a) Fungicide is represented in Italic letter, and others are insecticides.

—127—



/= VEOREROBREBHIIZ DM -1, E1HIckRE
ENTWEOBETERGSNTORVWERERFA A bz —
PEAFIFFRAE, B2HTcRBREIAEIG 7,
E1IH, E2HMEBELT, BI5NAZI DY~ A
FYUA19BKT0.28ug/g, T EYENNLTH0.35
ng/g, AREEDMLLYRA LY vH0.34ug/g, T =
voSL L — b 016 pg/g, REBVWAFTAP LA A b
- bM0Ilug/eg, KoEhoTFR Y I Fvhi(22
rglg, REBZAEI> LS YT VAL =021
pg/e BliEhip, F0EIR0.10ug/s RKiEOES
Th -1,

3. EHEEOKRIAIE ) 2 I FHHE
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Table 4 Multiple Pesticide Residues (ug/g) Detected on Each Imported Frozen Vegetable
Baby kidney bean (China) ' (2002.7) Spinach (China) (2002.9)
Pesticide® Residue  MRL’  (%)° Pesticide® Residue ~MRL®  (%)°
Chlorpyrifos 0.01 / 0.2 5.0 Chlorpyrifos 0.01 / 0.01 100.0
Dimethoate 0.03 / 1 3.0 Methamidophos 0.01
Omethoate 0.11 Parathion-methyl Tr. / 1.0
Methamidophos 0.06 DDT Tr. / 0.2
Monocrotophos 0.04 / 0.05 80.0 Cypermethrin 193 / 2.0 96.5
DDT 0.01 / 0.2 5.0 Fenvalerate 0.04 / 0.5 8.0
Dicofol 0.07 / 2 3.5 Total (Residue/MRL)% 204.5
Buprofezin Tr.
Pyridaben Tr. / 2.0 Edamame (China) (2003.7)
Methomyl - 0.03 / 0.5 6.0 Pesticide® Residue =~ MRL®  (%)°
Isoprocarb Tr. Cypermethrin 034 / 5.0 6.8
Cypermethrin 0.04 / 0.5 8.0 Fenvalerate 0.16 / 1.0 16.0
Fenvalerate 0.03 / 1.0 3.0 Dicofol 0.03 / 2 1.5
Fenpropathrin 0.02 Chlorfenapyr 0.01
Propargite 0.01 DDT Tr. / 2.0
Triadimenol 0.01 / 1 1.0 Dichlorvos Tr. / 0.5
Total (Residue/MRL)% Total (Residue/MRL)% 24.3

a) Fungicide is represented in Italic letter, and others are insecticides.
b) “Standards for Withholding Registration of Pesticides on Crop Residues” are represented in Italic letter,
and others are “Pesticide Residues Standards” (ug/ g)

¢) Residue (ug/g)/MRL (ug/g) (%)
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Approaches from Viewpoint of Changes of Sea Water Quality to Solve Oxygen
Deficiency in the Sea at the Artificial Tidal Flat

Hajime Miyazaki and Tomio Yamasaki

Water Environment Division, Hyogo Prefectural Institute of Public Health and

Environmental Séiences, 3-1-27 Yukihira-cho, Suma-ku, Kobe, 654-0037, Japan

SUMMARY

Oxygen deficiency in the sea at the artificial tidal flat was approached from viewpoint of changes of sea water quality.

Although dissolved oxygen(DO) increased with increasing chlorophyll-a(Chl-a), oxygen deficiency was occurred after

they had increased to the maximum. It indicated that the growth and mineralization of phytoplankton is very important

relation with the fluctuation of DO. DO also fluctuated with depending pH level which relate to the reductive state of

the sea water. Contrary, nutrients didn’t always have the relationship with DO, because the sea water was so eutrophic

that increases of nutrients do not recognize as significant increase. Therefore, it is suggested that the monitoring of

Chl-a or pH is effective to predict oxygen deficiency in the sea at the artificial tidal flat.
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Fig.1 Schematic view of artificial tidal flat in Amagasaki experimental site. Marks of <> show sampling
stations of DO, water temperature and salinity. Marks of © shows sampling station of DO, water
temperature, salinity, nutrients, TOC, DOC, POC and Chl-a. O.P., H.W.L., and L.W.L. mean the lowest
water level in Osaka bay, high water level and low water level respectively. :
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Fig.2 Relationship and correlation between DO
and water temperature or salinity in artificial
tidal flat
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Fig.3 Relationship and correlation between DO
and Chl-a, DOC or POC in artificial tidal flat
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Development of Sensitive Analytical Method of Dichloroacetic acid and
Trichloroacetic acid in Tap Water by Methyl Derivatization and GC/MS/MS

Tatsuhiko Kawamoto® and Nobuko Makihata

Water Environment Division, Hyogo Prefectural Institute of Public Health and

Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

SUMMARY

During the water purification process, various disinfection by-products (DBPs), such as haloacetic acids

(dichloroacetic acid(DCAA) and trichloroacetic

acid(TCAA)) and trihalomethane, are formed by

chlorination. DCAA and TCAA are listed as Surveillance Item which are regulated by Ministers Order. For

safety reservation of tap water, the high sensitive and accurate analytical method of DCAA and TCAA by
the chemical ionization(CD-GC/MS/MS was established. The limits of detection for DCAA and TCAA by
using this method were 0.02 #g/L and 0.05ug/L respectively.

I FLCsIC

BKMEBEIC B 1) 2 IERNEPSERKAELE LT
DAV VIR & 0§ OREBIERsERT 2,
FEOR, SETIEERTOKEKDOHEFR LK
VMOEREREBEZRELD, Y/uoliBBI Y 7o
MR ORHBESSWEDICHD, HicY /ool T
BISSHE L~V THBE T AN 2 2 L E2HLMITL,
EEHLTx®

Y/ oo L U Y 2 o o, BHiTokEE
TREGHEEIMESFohTwaH"Y, 200345 A
OAMOKEEESWETE, TOFHELLHIIC

KERELL ‘

* BURIEERSE : T652-0032 P HEEX #: HET2-1-29
TR REREREHE v 5 —
KERES N T E OE

HEFRI MBS I oh5T & &1 -7,

—75, KEKPIZRY 7 o ofiREESD L 9BHOE
#, BRCERS Wi oEfBoFEENEDoh, h
LOYBEFEEMCDEULTVWE I &, D, SEED
Bhicx+ €S ) - A3 2BV THTHUSEIES
NZWsr —2H 5728, GC/ECD & T GC/MS
oAV REEL NS, S0k, EETRY RSB
< b5 L ETHBESAT 5 OGELTENOREN D
A6, BNYOBESITIC MS/MSEXEH S 1,
e BABIEHAShTETHs MY,

i, NoffRITEREMETH S0, HiFicid
A FNVFEEBHBETHB LMD, EHER F 1L
RIS O IIEE OB WAIERE B2 D IcNE
RAIRBEHTHS.

CCTR, KEFEPWETEEHE: LTHEIsh
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b (CD EEmBE/LEEHME Lt MS/MS 24
BbhHE7 CI-GC/MS/MS #EO#EHIc>WT, EHX
BEFA A 4t ED HED GC/MS & & Hgtsst L.
7z, CoSEERAVT, EEEKEKEEBEHE I
ESVRERHMSCBI Y70 ufiBLU ) 7o
DR BEOAERRIC>WT LS TS T 3.

o 5 ik

1. ¥ LvEss

1) Y7oofBX U Y 7 o oFRBEERg . o
7o oEEER, Y7 o oFREER FotesE TS
ERERF1,000 ug/LEBREEH) 2vFhbr s/ —
WTHRLTI00 ug/L OFHERHEERE L2, TOE
HREE A Y ) - VTHEFRL, SREBRICLBELE
BERRERB L., A FVFEEIT RTHE O 10% b
WAFNY YUY TV Ay (TMSD, MW114.2)
B (GL-¥ 4 = v 248D 2V,

2) V/ooEAFAUBIONY 2 o oFiEEA FL
EERKE . D/ ool F, P 7 oo Fa
(Riedel-de Haen#8!, #ifd5h) 20N b tert-7 F
AF Nz —F (MTBE) THEMEL TI1,000 ug/L OF
ERRERAM L. COE#EK % MTBE THH, &
WLT, AFNMEEIERBETHEINVR VY BBEOA F VE
B Lo vz,

3) FBEbK : Milli Q SP.TOC (3 YV R7HED T8
gLdoxrmEW.

4) JREIFK - FINENNEERA I BV GERKIE T
THOMTREFML /2. pH, BEEROBEIC >V TIE
RSB L T - 7.

5) HAbr vV v ik b Y U2 FILHEELED
BESIFT500°C, 5EERAR L ok, Ak TFvr—
¥ —Rc THREL . 7
ZOHOFEERT R THROBHRSEEH V.

6) BHAE - MTBE RBIR/L¥ 80k EHEA
H,AF =N, DonF v 3BT EESEH 2000 ()
JHEHED RV,

2. GC/MSHH

2-1) BIERK

HRr7w= b5 7EAOZEERD S &R CHIMEE
BE, LABRARKALELCHENT - b ABTE S
Temperature Programmable Inlet (TPI) # v # 5 4
EAEERB L.

GC/MS DRIFEL % Table 1 X777,

EEE BHEBENEWEY v 5 — 8 525, 2003

Tablel GC/MS operation conditions
[GCl

Injection method: TPI on column injection

Injection temp.: 35°C (1.56min)—200°C (100°C/min)

Coolant: liquid CO, :

Oven temp.: 35°C( 7 min)—220°C (10°C/min)

Carrier gas: Helium, 40cm/sec(EPC)

Column: Vocol(film thickness: 1.5 ¢m, 1:30m, i.d.: 0.25mm)
[Ms]

Ion source temp.: EI:200°C, CI: 150°C (methane)

Transferline temp.: 275°C

Emission current: 285¢ A

Ionization volt; 70eV

Mass range: 50—650(m/Z)
[MS/MS]

Excitation voltage: 0-1volt, Mass range: 40—350(m/z)

2-2) A FVHEEFECEHE O

TMSD HEic & 3 # 7 MLRIG %, BSERE20°C, K
IR 60 T—EORBGT T, RIGEVEEEOM
FEBRE L.

#v ¥ ¥ E20.000lmmol (¥ 7 o uEFE#ET12.9mg/L,
FY 2 oo T16.5mg/L) o3 LT TMSD 3%
0.00013mmol (1.3455%, TMSD 22 i1 10%EHTH 2
7c®, 1 mLA51.3mmoliziEX), 0.00lmmmol (Q0f£E),
0.002mmol (20 % &), 0.003mmol (30 & & ),
0.005mmol (50%E), 0.0lmmol (1004%8) FHL,
AFMERIEEREREE Y 7 ool A FLBLT Y 2
oo A F UM SRD T,

2-3) EFA A 4L (BD #E&b%A 4 1k (CD
L& BT RARY b VOB

A VIRBE, RIGHT AP RTNTRE—OSITRME
L U7 (Tablel). Y7 oofBB LU Y 2 o oFilg
1mg/LiBEEHEEH & TMSD g (= VEEH 1004
BHDE) £20C, 605MRIGS B EKIc>W\WT, <2
Ry b VEERE L.

2-4) MS/MSZ DKL

Y/ o olREL O Y 7 o oBESITIC BT 3R
ELEX 5 7.8, MS/MS &0ME %77 - 1-.

MS/MSIZEY P —H—~AFvhbTa T 7 b A
FUYBERTEN, PV h—Y—A A ETFOS s A
F v DEEDI-HIT MS/MS 21T 5 BEORE T % v F—
(EV: Excitation voltage) % 0~1volt O&ifT, £H
LR OB T /.

3. KhY /o oFRB LU Y 7 o oFERROERTH-
FEIR{L -GC/MS/MS 57
Kebo s o ofE, b Y27 ooFERRoBEBEMEIE Bk
e B X UER VIR - TITV, A F URNK
{LIETHERD TMSD REA A VA, Cho R EDT
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WRT.

ARKS0mL (F/lkv 7 ooBiEE, MY 7 ool
& Lo, 0.01, 0.02, 0.05, 0.1, 0.2, 0.5, 1, 2, 5,
0pg/LEEL X S ICEBEKEMA T50mL & Lz b
D) EIEMAEBRESOmL T, WEEET (eH<1)
, MTBE2.0mL & ig#r#| & LTtk + Y v 4 15g %
MATH M LLIRE D Lic. b ofBERIK, A
BAESBL THEKRES PV v alick->ThHAKLK. C
hic, TMSDEZE10uL, » ¥/ —Vv10uL2FEmML,
EETO0SMINE L7 4 F UG ERIE E L.

VrsoofEBlU N 7 ooFiRatro v okE
BIERLB L CERICH 1o > TIE, CI-GC/MS/MS EiT &
Y PEEFT - 72,

AR B B RGNS O ENYER & EEREE,
3EID#E YK LEERITKDRD .

4, KEKRDPOV I oaffRB XU MY 7 o oBEEEOE
REAE

EEEGENEEETEICES WIOKEERIED >
B, B S A ORIERER : mIsk 1 #isEA), Rkl
HiEB), BHF 1 HAC) okiEkE, 200046 H27H,
FIE10H24H, 20014E6 826 H, BHE10H 238, 2002
F6H2H, FIFEI0F2B805H6EEKRKLI- DAEH
Wiz,

B ES LB LoKEAETRaLEVEEF P Y D
A&k > THER L ZOHEBKmLETID 3, 0F
B - THEEMBETY, A FAVEERLRIEETT -
boELSITRAKKE L.

I #EREBLUEZR

1. GC/MSIck3 V7 oafflRBLU MY 7 v o FEfg
ORI D WT

1) * F VFHEBERLEEFORL

JoooEEBLOMNY 7o oFEBE TMSD 43K &
OFRG € NVBER ERIBRICOWT, #2hFho 2 Fu
{tEE2HVTRF 2T -7 (Fig.1). ~oEEBOH v
RrvBoEvE 1 KH LT, TMSDEEEZ 1.3, 10, 20,
30, 50, 100f5E=@ERIcBMLIE TS, RIGE (%)
BRYs7ooEgcehEh 81, 97, 100, 101, 102,
100% (n=3, EE Tdhy, Yol TTh
Fh79, 96, 100, 103, 102, 100% (n=3, FEE) T
ot fE-T, DL EDH/EE (k) PLETMD
FThiE, RIBE20°C, 603 TEERNICTRET 5 &40
Mot T, @A FAKRUBHMEETHH T L%
B LT 388, Bk osiiicid, v 7 o o,

MU oeERBRRAC TEREO N vEfBOoFE (Voo
e, 7o E=EER, Yo/ ool JuoxeY s oo
B, Y7ol v7oss oo, FY 7o E
Bels) MHEZohal &, Rib2EEHETREsE 58
#p 5, 100f5EL EoXKEFE O TMSD FEOREMEE
WREE L, T, KERY 7=V vHEERE, O H
HIEIT7VAF v ERNTREETHY, DIFRIEER
DEFEILIc 2B - 12,

B Methyl dichloroacetate
B Methyl trichloroacetate

60
40

Esterification rate(%)

o
(=)

o

1.3 10 20 30 50 100
Molar ratio
(TMSD reagent/haloacetic acid)

Fig.1 Relation between the esterification rate and
the molar ratio of TMSD reagent to haloacetic
acid (dichloroacetic acid and trichloroacetic
acid)

2) ELGC/MS 7 u< b 5 A LT XA + ILVORBH

Vool MY 7o oBEO 1 mg/LEERESE
WO A FNVFERNEDOG/MS P~y 44 rio=
FISLELEDTRRANRY PN Fig. 2 KRS, YD
oFEE A F 1657 N, P2 o oFEEE A
FIR19.43 0 s M.

CryuufEA FVOEI T2 A 2Y b AL, m/z83
BR—zEP—2s &L THRHEshE, i
[CHCl,—COOCH,;] O H & KKEFOBBEL /-
[CLC-1" 0BEEHK LT, Cob&PicEini
fFAvELTHREENK., £/, m/z84, 87T bHEFEODORFE
frfEE L cHEmEL - 7aE RSN b Y 2
vofEORIv AR Y PR mM/Z1IITTR—ZE—
7 Ehiods, Tk [CClL,—COOCH,] oBazdic
&> THRE LT, [CLC]" oBEEMEEESh, Zoft
ST EEAR AT v ELTHREBENKL, 24, m/z
119, 121 bIEROFEMMAEE L THENEBO Y — 7 HET
BRI, CThooFENBI A vE2EhFhY o
offRBLT Y 7 0 oBERROEL-GC/MSEIC L 3ER
KRWAAFvELE. BB, ChoDFBICHVWA AT F
Vi, o 7TBEHO N o & RRFEHHTOIRMNEN S
TEhS, ERICEBEBEL OBV EAERALTHS,
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3) CI-GC/MS/MS OEBEEFDHRE
3-1) CI-GC/MS @z =% b vORE

VI/uoERRBLU MY 7 ooERiconwT, 2y v R

FiSA AL LIClw 2 A ~Y +VEFig. 3 IKRT.

VI/uofEBRAFNLVDCITRAZNRYT b VI,
(M—H]" ®m/z 1434 ~—2¥—27 & LThiish,

FEIRIiAD m/z 145, 147 dH S iz,

FY Y oo EEEE

AFNVDCITRARY bz [M—H]Y © m/z 177 %5
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Fig.3 CI-GC/MS spectra of methyl dichloroacetate and methyl trichloroacetate
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HEgrsgn A + vEE TR S, BAEO m/z 179,
BlegHEhiz, ThoDfA 4 v E, WFhbibaw
RIS A (BT 7O b 4 Y) TR, L,
EYMORFICENTH S.
3-2) CI-GC/MS/MS& D& bic>wT

Vo ool FACE-ENIE m/z143, ) 2 o ofE
BAFVICEBENIE m/z1TT2 TV - -4 &L
T, 0.5, 0.7TB L U1.0voltic &k AHEREG (MS/MS) *
T-hBOv 220 b VEZNENFig. 4, Fig. 5 i0k
Uiz, ¥ oo+ F /Tl m/z 143 % 0.5volt O iz
TR NF- (EV) TEBHHEsE®3E m/z79, 107THHRBEL
o, m/zTOOFRBBVE -2 LTHRBEINE.
0.7volt, 1.0volt ST IcHEY, m/z 143 0BAEE 2D L
m/izT9OE -/ PSS b obhik. m/z79 li
[HCl = —CH,] , m/z 107 & [H,CC1—COOCH,] &
HELTWVE, M) 7 o8B FUTRERET Vv LE—
(EV) %Z05volt &35 &, m/z4lDE -2 H Sbh,
0.7volt It 9% & m/z 17T BELIEE L, m/z 113 &
m/z 1415558 BE LA, Big, 1.0volticd 3 & m/z 113
DO — 7 EEEMNBEL 2. m/z1181% [CCl, = O*~CH,] ,
m/z141{% [-CCl,—COOCH] &fEELTW 3,

CNoORBEFHEMHET LI-ER %2 Fig. 6 IRt
Yo ool FTRE, 0.7volt IkB VT m/z 19 D5
b HEL, PV I oBEBRA F AV TIR0.6volt T
m/z 141 BHROBHBLACE»S, ChoDA 4+ v
Z7aF s b A AV ELTERICHVWE.

4) EFEBLUBRETRE

FE TFRE% Signal/Noise (S/N) kh=10& L Tk
HoHE, Voo T0.0Tug/L, U7 o oEEET
017 ug/LTH 7. BT REES/NL=3 b0 5R¥
3&, V/uoolEBT0.02ug/L, PV 2 uoERBET
0.05ug/LTH-1c. FITFEOHEENLEE, BET

79

100 143
o |aass C1-GG/MS
50 a10 107
REX |,3~0 k;L. 139091%5° 1827 2048 2365 2640 2782 2949
g e 143
2 40 79
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PFig.4  CI-GC/MS/MS spectra of methyl dichloroacetate
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Fig.5 CI-GC/MS/MS specira of methyl trichloroacstate
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Fig.6 Variation of the amount of generation from precursor ion to product ion with am increasing exicitation voltage
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FR{E O bz e Bt Z kIS VA3, £k EI-GC/MSH:
ORI TIRE (Y7 ook 014p4g/L, PY)s7uo
Bl - 0.19ug/L) LOHBTR, ThTh T, 4%
LERERERPEBLNS I EMSh o7z (Table2).

Table2 Limits of detection(LOD) and limits of
quantitation(LOQ) of target compounds

Dichloroacetic acid  Trichloroacetic acid

CI-GC/MS/MS

LOD (pg/L) 0.02 0.05

LOQ (ug/L) 0.07 0.17

Precursor ion (m/z) 143 177

Product ion (m/z) 79 141
EI-GC/MS

LOD (pg/L) 0.14 0.19

L.0Q (ug/L) 0.46 0.63

Monitor ion (m/z) 83, 85, 87 117, 119, 121

£, ProofEBIUMN) o oEBOBRERO
BN AR BRESRIE, ThEh0.07-10 ug/L, 0.17-
WVug/LTh-k. Y/7ooBEBROoERERRAR
Y =92.80X, HEBREIE T =099 TH /. YD
o OEHERNIZ Y =16.89X, HEGHKIER T =
0999 Th-t. COES IV I/ uoFEBRBLO MY 2
o o FERRE & ©— 7 EEE & OERBRREIREVWEER
L, BELEHOEREED TRIFTH - 72,
PUbtoTtds, EMTICID Y7 oofiifB L O
Y2 o ofRORHIR, Y7 o oBioisgHE 20 ug/L
®1/1,000, b YV 7 v o FEEOIESHE 300 1g/L @ 1/6,000
ECEERREL 2D, Ny 2 XSy v FENA KB
VRIVEBEBL S 2SNETH L EMNHELMEE -T2,

5) WINENNEER

Vo oofBBIUO M) 2 oaEEEIcoWT, 0.50
ug/L OBE THRMEMEEER %17 - /. [EINR & ZHFH
% Table3 lc/Rd. WTFhoHKKIZHWTH 105~
108% & BIF S EMNESE o hiz. £/, TEEHEEH 4%
KimEHHEOFVWERTH L T L ETHR.

Tabled Recovery of dichloroacetic acid and

trichloroacetic acid by GC/MS/MS
Dist. Water™
R(%), CV(%)

Ground water**

R(%), CV(%)

Dichloroacetic acid 0.025 g 105.3 106.4

Trichloroacetic acid 0.025 pg 106.4 108.4

*: Dist. Water: ss<{1.0mg/L, pH6.9
*% ; Ground water. ss=1.0mg/L, pH7.0
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rMethyl dichloroacetate |
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Methyl trichloroacetate
e (/14D
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(= 10 nee U
103 20103 CETE

Fig.7- CI-GC/MS/MS chromatogram of methyl
dichloroacetate and methyl trichloroacetate
in tap water

Methy! dichloroacetate: production ion m/z79 (EV, 0.7V)
Methyl trichloroacetate: production ion m/z141 (EV, 0.6V)
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Development of Nitric Aid Analyzer by Scrubber Difference—

Chemiluminescence Method

—Design and Separation Efficiency of New Type Particle Separator—

Masatoshi Yamamoto

Atomospheric Environment Division, Hyogo Prefectural Institute of Public Health and

Environmental Sciences, 3-1-27, Yukihira-cho, Suma-ku, Kobe 654-0037, Japan

SUMMARY

A new type of annular nozzle-reverse flow particle separator (ANRF-PS) was designed. Size distributions

of atmospheric aerosol were measured by two low pressure impactors with and without ANRF-PS and the

separation efficiencies of 80 % for total particle and 100 9% for coarse particle were observed. The ANRF-PS

was used as a prefilter of HNO; analyzer by scrubber difference and chemiluminescence method. The blank

test was conducted by the HNO,; analyzer equipped with the ANRF-PS, measuring HNO; scrubbed ambient
air and showed that the ANRF-PS was effective to use as the prefilter of the HNO; analyzer.
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Air inlet I I Minor flow

Fig.1 Schematic principle of particle separation by
annular nozzle—reverse flow particle separator.
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Pole Sampling tube
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Fig.2 Schematic diagram of annular nozzle—reve
rse flow particle separator.
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Particle CH-19 (NOy)
Separator : 5
To pump =
Filter
@ NO Detector
._.__’,
. i HNO3Scrubber.
Sample Air For blank test
only
Delay
NO. - "
gcru:jber Mo.Converter  [zjitey  Coil
°C

Outdoor < —3 Indoor

v

CH-2 (NOy - HNO; )

Fig.3 Schematic diagram of HNO; analyzer by scrubber difference and chemiluminescence method equipped
with particle separator. a):During the blank test, CH-1 is not NOy line but NOy* line.
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Fig.4 Size distribution measurement system of atmospheric aerosol by two LPIs with (right) and without
particle separator (left). Table shows flow rates at each line.
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AC{ug/m®)
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1 0.1 1 : 10

0

0.0. 100
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Pig.b Size distribution of atmospheric aerosol
measured by two LPIs with (black line) and
without (gray line) particle separator.

Tablel Cut-off efficiency of particle separator.
Eight segligated Two segligated Tortal
Cut-off Cut-off Cut-off
Size(um) | efficiency | Size(um) | efficiency | efficiency
%) (%) %)
4-16 100.0
Coarse
2-4 100.0 1 um) 100.0
1-2 100.0
0.5-1 82.5
79.7
0.26-0.5 61.2 )
0.11-0.26 | 30.1 Fine 66.5

0.075-0.11 19.4

(<1 um)

0.05-0.075 12.6
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&
Averaged time NOy"ppb NA ppb
(n=240) Average Stad.Dev. Average Stad.Dev.
2:00 ~ 6:00 16 26 0.05 0:30
6:00 ~10:00 45 16 0.06 0.44
10:00 ~14:00 46 10 0.04 0.46
14:00 ~18:00 53 16 0.05 0.48
18:00 ~22:00 74 19 0.08 0.52
22:00 ~ 2:00 19 9 0.06 0.37
Total average(n=1440) 42 26 0.06 0.43
Determination limit=2 X Blank S.D. = 0. 86 ppb

Fig.6 Blank test of the HNO, scrubbed ambient air by HNO; analyzer equipped with the particle
separator. Gray line shows NOy* and black line shows the blank of HNO, which scale is multipled
the NOy* scale by 10. Table shows the average and standard deviation of NOy* and HNO,
concentrations for six periods and the determination limit.
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(Ca*" +Mg* +K™')/Al molar ratio in soil solution collected at seven stands
of Cryptomeria japonica on Mt. Rokko in Kobe

Tomiki Kobayashi!, Yoshihiro Nakagawa! and Yukio Komai®

1Atmospheric Environment Division, ‘Water Environment Division, Hyogo Prefectural
Institute of Public Health and Environmental Sciencies, 3-1-17, Yukihira-cho,
Suma-ku, Kobe 654-0037, Japan

SUMMARY

In order to study (Ca®*+Mg*" +K*)/Al molar ratio in soil solution for Cryptomeria japonica stands,
measurements of both soil solution and throughfall were carried out for two years in seven stands at the
altitude from 240m to 845m on Mt. Rokko in Kobe. ‘

Annual molar ratio of (Ca®*+Mg® +K™)/Al in soil solution collected at the altitude from 670m to 845m
was 1.9 to 5.9. The ratio at the altitude of 845m was equal to or less than the minimum values measured
at Cryptomeria japonica stand in Japan.

As significant correlations between (Ca’"+Mg*"+K*)/Al molar ratio and both cloud water deposition
and H" deposition to Cryptomeria japonica stands were found for the stand at the altitude of 845m, it was
suggested that cloud water deposition promoted the decrease of (Ca’"+Mg** +K*)/Al molar ratio in soil
solution.

If the relation between relative dry mass of Cryptomeria japonica seedlings cultured with soil and
(Ca®* +Mg** +K*)/Al molar ratio in soil solution could be applied to Cryptomeria japonica in the field,
the ratio in soil solution collected at the altitude from 750 to 845m of Mt. Rokko might be considered to

be on the level to influence the growth of Cryptomeria japonica.

B L OFBIC BT 2 RRAIED 5, BIAOEE - =
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Fig.1 Map showing the seven Cryptomeria japonica stands for collecting throughfall and soil solution at

Mit.Rokko in Kobe
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BMSEL I HFDZAFILOWVT, BHDH530em (St
RIROEOH L O/ 60cm), FEE 0ecm DAE I HE—
Ay 7 CREETHEERY) 28T, RIIER
T0cmHg CHIBAM AWM L7z, HEIFEIX20004FE 4 B~
20024F 6 BiciTiaw, FHEEL T 2 AMEOMET
WELL7. B, St.6,TIK2W0TIE, HEEA v+ 3%
Bel, B 510~100em® 3 ~ 4 B TcHERKE
BRELL 7o (AIEERRI20004E3 B~12H). #—35 24 »
TOH EIFICIIECEO 7 » v 3 viFEE W TEEIE
M-t REEBRE, RRBEHRSDICYY Y Y%
HywT10mlos#o — B LTEBRED, KKEO
Beiha /g LSS, pHEZBIE L. BERET VS
=9 (DIF, Al &8 %= ICPHE4%HEE, 148

4 (SOOI, NOj, CI', Ca®*, Mg®*, K*, Nat, NH;)

ZICETHIT LK. 58, ICPAHOSEZA8%
B, ICHITHOHEBRI VRTEIA v TS5 v 740
= (R7 -4 20.224m) THBL, HiTcfLi.
3. PR - AR ORIE & B RIESEOHEH
TIEEBE AL 7 A FREROH 2 & 30~50cm {7
ETHNEZ, E5800micd 3B - L2 HTtHIH
%, AR EE CHM, BURIERRECIERL ..
FRUBERREHY Y, BREBOERT LI
DEKENEL 0 B EREL, RNRELEBHTED
EHELOHIAFEEEZELSE L TRD .

I #BREEE

1. AELOR £z BT 3 HiEEKO BC/Al © vk,

1) AFHOES &L BC/AlE VL

NELO TEFRO 2 ¥k id 5 TERKE (&5
30cm) @ pH, Ca’", Mg®*, K*, Al BERUBC/Al
EVHIZ D WCHIERRIh OSE B4 Table 1 127k L7z,
St.1~3 (E5240~430m) DtiE#E#H O BC/Al® Vi
A56~27212%t LT, St.4~6 (EBE 670~835m) D
BC/Al ® VI3 3.2~59 & /h& <, St. 7 (EE845m)
TE/MELIER LK. ki, SELOBSESD
2 FHS TIRHEES OSSN, LEEK O BC/Al
ENENE B EHESHTEGNS SN,

Table 1

bAEOFEHICH I 5B EK O BC/Al ® VO
EEOEDLLE, XD 34 (Bh510em)®, 185
(&5 5100em)®, 122~816", E / 4D 0.77~
1247, 17~1091%, 1.71~492% 15 & DI HS & 2 13 >,
Sato 5'” kA HSEOTEMEHIEO 2 ¥4k (1345 12
B3 BEABROBC/AI®VEE LT, 1.5~150 (&
5 10em), 4.5~200 (&5 100cm) & WS E (OWTFh
b Sato 510) ORA SH AR - 1) EHE LTV S, KN
Bz ¥4 (25 845m) O#EH & 30cm icH1F 5 BC
/Al &V, Sato 50 ASHRE L1 2 ¥ D% S 10em
KB IR/MECIE T 22 nETEAETH - 7.

2) #h» o ofEEE BC/Al E 4t

ANELD 22085 (St.6,7) BT 22 FOEH
5 OR#E & T EE# @ BC/AL ® v DO BIE % Table 2
iR
Table 2  BC/Al molar ratio in soil solution at St.6 and St.7

versus the distance from a trank of Cryptomeria japonica

St. 6 St.7
Distance from a trank Distance from a trank
10cm 30cm 50cm 100cm  30cm 50cm 100cm

mean 50 6.1 7.0 264 1.8 45 4.2
min 2.7 3.6 4.5 77 1.3 21 25
max 6.2 104 9.7 857 2.2 57 5.6

Sampling duration: Feb.—Dec.2001

St.6IcBI 3 ERK O BC/Al =R, B S
10~50cm TiX5.0~7.0 & b3 LML 8 - 7o 54,
B 5 50~100cm TIX 7.0 2 264 1Ic 388 L /2. —75 St.
70 BC/Al E VHIZEH 5 30~50cm TI31.85 5 4.5
WML o8, 855 100cm T3 50em & D EH/NE L
oo, TOXBI 200G ES, B 550cm EF T
BB OENEELEELHERECE /28, 50emEl
BIZDVWTRMGICLDBENEL /2. Chid2-0
MR 2 AFONEABERRE LD EELLN
5. St.6 TRAFOIULREENE BERD BN
TVWT, TNohoD0EBERBTVORHLT, St.7T
BRI bAFENS BEREETEIEL T, BERol
HEEANICK2HELEZY TV LHERISN S, St. 7

Chemical composition and BC/Al molar ratio of the soil solution for seven Cryptomeria japonica stands at Mt.Rokko

o v B a—" R
1 240 5.20 - 0.66 0.16 0.25 0.023 56 (26~91)
2 360 5.55 0.32 0.07 0.08 0.004 187 (24~528)
3 430 5.71 0.36 0.12 0.02 0.002 272 (180~342)
4 670 4.51 0.18 0.08 0.04 0.067 9.9 (2.4~13.6)
5 750 4.23 0.34 0.11 0.03 0.164 3.2 (1.8~6.49
6 835 4.4 0.28 0.14 0.05 0.088 8.7 (3.6~10.4)
7 845 4.11 0.24 0.06 0.02 0.175 1.9 (1.3~2.7)

Sampling duration: Apr.2000-Dec.2001

BC/Al = (Ca** +Mg** +K*)/Al, values in parentheses show the range of BC/Al
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=670~845m ® 4 D OG> WT, FIEEEHE O BC/
Al E VL E O H BE, X ¥H~0FkitE
ERUH BE L oM OEBRRERE . 20 15
LT, St.TRBYZFBRKNEERVH WEELL
B0 BC/AlevIE OBAR % Fig. 31T, £/ 4%
TR SRR E LD T Table3 iR L7z,
BT ORER, TEEKEO HT EBEE I, St.4,6,
T CERLAOHEBEGEMEA b, TEEERO pH MK
WIZEBC/Al VISR B S LR E . St
TEBVTR, AFH~OFKUBERUH HBEEL
O TEERACHMEMENED o, TEEKO BC
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Fig2 Monthly variation of BC/Al molar ratio in soil solution at seven Cryptomeria japonica stands

(240-845m) on Mt.Rokko
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Fig3 Relation between BC/Al molar ratio of the
soil solution for Cryptomeria japonica stands
at Mt.Rokko (St.7)

Correlation coefficients between BC/ Al
molar ratio in soil solution and H*
concentration in soil solution and acid
deposition by cloud water to four
Cryptomeria japonica stands at Mt. Rokko

Table 3

Correlation coefficients to BC/Al molar ratio

Stand H' Cloud water Throughfall H*
concentration  deposition deposition
4 —0.497* 0.303 0.188
5 —0.276 0.401 0.397
6 ~0.702%** 0.385 0.283
7 —0.287* —0.413* —0.404*

***p < 0.001, *p < 0.05, T p < 0.10
Sampling duration: Apr.2000-Dec.2001

3. WY EEE L LToHIERKRD BC/Al vtk
FER kR 2 BRER THo BB I8 5
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HEARTC TRREBRET D BREL LD PPE.

1. 5 GOHEFRBGELIE

SHHED®E BAEFNIZ 1,343 51 (48.6%) FEEL 7=,

BEBGEEIS L, BRIEAMHEED 75.1%, &L 86.3
%THB. KRERUBE « P EHHEOH VL TK
ERVE, BT EREL, SEARTLE D) ZABHE
FOPBELLODPEDE.,

1. 6 REBALER O X BREEISERE

TEERGR O XARREIEIA R, SVhro I8, I
B, I1HoMETH 3.

IHRBGEEIS I, 0D WXERELZ o2k <
L, BYREVAE»LTR, T8, 1HoOETchs. %
BdpkTo@ETh v, 1RIZ10.9% EBHTHL. Bt
%N 3EREE TH 5. BUTR IRATE,
ML OPROEVY, BEARTTR IR ETRNE
BETH 5.

1. 7 BEBGER OIEEN B EERE

IBIBAIAE O IGEN ARSI 1], BV 5 HR+SE,
HRZ+SE, HR, Zoftolfcds. ZC7T H R, Z
SERUERHEEFAShTVAHEKSET, HIZINH
Av=aF B F3IF), RERFP (175 >¥
vV), ZIRPZA (¥3 Y+ 3F), SESM (Rb+ L7
rwAvY), BEREB (247 r—0) 28BHT 3.
%7z, HRZ+SE i3 INH, RFP R U PZA & SM & L ¢
BEBOAFIBFAEEKRL TWA, BEEERELMNE
DI EGEROREE T, HRZ+SE &S ZE R ki

EEREERENYHE ey 7y -S4 25, 2003

MENGHER <3 2 EENEEETH D, PIABSR
A OBEICED HR+SEEERHWSE C EBIRBRENT
w3, .

RENEH &1, B33 HRZ+SE R F HR+SE #8
8L.71% /v, FRRkEVWAH» 5 HRZ+SE, HR+SE,
HR OIETH Y, B « iR ORI & OHIET
b5, BENFETIZHR+ASE B HR L D995 05,
ERIETC L IZIERETH .

1. 8 FIER eSS

TEREEEBEREIA ], BV SFEICEE,
AACHEE FHRCESE AACEEOETHY,
2,7620Ich 2,716 {1 (98.3%) 135 A LML TV

BERESA L, RDEEVE» SRACESE, KA
R, FECEE FRCEZolET, Totkots
BHELTREIBT0BL T ER T3S, LREEAA
CEERUAACEISOOE <, BE « s
LRUZ O/AE., #EERCE, SWhhk S Zof,
FiRIcEE, BREL, FRCEEOIETS Y, &%
R, SEmL, 7oM, FECES, FRCEZEO
TET 5.

1.9 FIEHEH: RE AR

MIER A 2 22 HE L 7= 2,716 I O E Rk £IRIE1S 13,
2 BRIDIAAT25% LS, UF17A%T, 25A%
TONET, EEAERL 2PIhD90.3%2 1 rHETI
BEET->TWA,

TERRREEIS 3, 1S 2 o B ¥ T T IR A
BOBRIAE <, R OBEE « chif RS
5h5. FEC BEIET, #&BARTLEE) koW T
JEEEIE OBBRMNL STV,

1. 10 SBHERIARE

£21, APHENEERELTY. SOHEOT 3
(1,34300) ohc, HERME, RS S0E 8-S
BERREDS .

BRSBTS OEVAMER, BUBE, (s,
IEERREE, e - [EXASTH . |

PR WA, GBI R, TR,
WIRE, 70— VR CEV. B - i pishs
BV, (EiTEE, FEERABERE, 70—
METIEDE. BRI EIEAE, RS, e .
SEXRSE, FREHNSL, BEARCREREE, &
MR, [EEEE, HE . SEXRENBL.
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F1 ZEEBEENH

BEEY BBEER RE-BH BERT ®SEARC a i

A
= H BOHO0Y RmE Y B P FEH 0¥ mE Y 6 H oY
“® # 2,228 81 134 5 91 3 139 5 170 6 2,762 100
HE L 1,542 79 108 6 68 3 106 5 130 7 1,954 71
'y 686 85 26 3 23 3 33 4 40 5 808 29
EEsed 15~19 34 94 1 3 1 3 0 0 0 0 36 i
20~29 204 93 6 3 10 5 0 0 0 0 220 8
30~39 187 9] 9 4 7 3 1 0 1 0 205 7
40~49 341 87 22 6 16 4 8 2 4 1 391 14
50~59 389 84 31 7 18 4 11 2 16 3 465 17
60~69 420 77 37 7 17 3 30 6 41 8 545 20
70~ 653 73 28 3 22 2 89 10 108 12 900 33
B Brx 106 88 6 5 5 4 3 2 1 1 121 4
BHR - RFRBE 27 9 1 4 0 0 0 0 0 0 28 1
HE - EW% 11 61 1 6 1 6 2 11 3 17 18 1
BEAED ot 37 95 1 3 1 3 0 0 0 0 39 1
HWERYHE 605 90 34 5 14 2 10 1 11 2 674 24
HHESEERE - B2 124 82 11 7 10 7 4 3 3 2 152 6
HhEEE - Ah%E 260 88 13 4 9 3 4 1 11 4 297 11
FHEEE 124 87 6 4 5 4 4 3 3 2 142 5
SR 915 72 59 5 44 3 111 9 134 11 1,263 46
N 19 68 2 7 p) 7 1 4 4 14 28 1
BEEE B0 1,879 82 101 4 62 3 108 5 144 6 2,294 83
L 345 75 33 7 27 6 28 6 2 6 459 17
PN 4 44 0 0 2 22 3 33 0 0 9 0
&BHE B 1,008 75 62 5 44 3 93 7 136 10 1,343 49
ML 1,194 86 70 5 43 3 42 3 34 2 1,383 50
N % 72 2 6 4 11 4 11 0 0 36 1
Xigmm 18 92 63 16 11 5 3 23 16 11 7 147 5
i it} 1,489 81 9 5 64 3 84 5 101 6 1,834 66
m# 636 83 22 3 21 3 31 4 56 7 766 28
PID & 1 50 0 0 0 0 0 0 1 50 2 0
Z DM 10 77 0 0 1 8 1 8 1 8 13 0
HMEIRA HRZ+SE 582 82 46 6 19 3 33 5 32 4 712 26
HR+SE 1,491 82 80 4 55 3 85 5 114 6 1,825 66
HR 100 74 4 3 14 10 9 7 8 6 135 5
Zoih 55 61 4 4 3 3 12 13 16 18 90 3
PIEIFE AR 731 85 52 6 35 4 22 3 22 3 862 31
Tl FhkEmE 973 80 55 5 27 2 68 6 88 7 1,211 44
KAEBF 191 89 12 6 7 3 2 1 3 1 215 8
FIRES 215 75 9 3 8 3 24 8 31 11 287 10
Zofh 93 66 5 4 7 5 20 14 16 11 141 5
jedE L 25 54 1 2 7 15 3 7 10 2 46 2
SEE 2 BRI 1,609 82 90 5 55 3 100 5 114 6 1,968 72
1-H%7T 383 79 27 6 17 4 24 5 34 7 485 18
27BET 134 79 12 7 8 5 10 6 6 4 170 6
3rHET 38 79 2 4 2 4 2 4 4 8 48 2
4rBFT 11 73 2 13 1 7 0 0 1 7 15 1
55H0%T 9 100 0 0 0 0 0 0 0 0 9 0
6rHET 8 100 0 0 0 0 0 0 0 0 8 0
7TrAET 5 100 0 0 0 0 0 0 0 0 5 0
8 rHET 1 50 0 0 1 50 0 0 0 0 2 0
9rHBET 5 83 0 0 0 0 0 0 1 17 6 0
el 0 B3 2,203 81 133 5 84 3 136 5 160 6 2,716 100

a) ERBIEEREODE (%) @, BEBI&HE (EHEBEEARD < E»285TH 5. :
b) BREIAFHHOEIS (%) &, ERE 27626 <& 3HETH 5 75U IeEHRI&FT oSS (%) &, HBHEEFY
BaEF QT6f) 1 EDHBEETHS. ‘ :
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#2 GOHENEREGE

FEE@FEBRMHSEHRE Y v 5 —FH F25, 2003

HBERD R R BisE - thig HEERET BT & &t
& o E & a) a) a) a) a) b)

g 09 BiE %9 PiE g %) fig O g O
EIRA 357 79 29 6 18 4 21 5 26 6 451 34
EldEr 61 50 5 4 6 5 8. 7 41 34 121 9
FrEE 170 73 15 6 5 2 22 9 20 9 232 17
TV 3 — WAREHE 27 82 2 6 2 6 3 1 3 33 2
R R 35 71 0 0 0 0 5 10 9 18 49 4
BEESELBER 94 75 6 5 6 5 10 8 9 7 125 9
EEhh 27 79 1 3 1 3 3 2 34 3
FEER R EATE 8 62 2 15 1 8 8 1 8 13 1
HE « NEXREFRBRE 100 68 5 3 4 3 14 10 23 16 146 1
Bk EE 15 60 1 4 2 8 3 12 4 16 25 2
=InE 133 84 3 2 5 3 4 12 8 159 12
Z Dk ‘ 323 73 13 3 13 3 44 10 51 11 444 33
EHHER V5 1,008 5 62 5 44 3 93 7 136 10 1,343 100

2) GOHERSTREOSS (%) W, SUHERISTH (BORERMERE) 1< 5»38ATH 5.
)

b) &fFENSIHEOBE (%
3 5.

2 v VRF 4y rERESTOFER

oY RAF 4 v ARG TR, HiLoBITRRERS
ATEREREZROLICHELL. Thbb, idHB e
I ; SRR 30 RN, 30~59 K & 60REDI L ; M
BEE - EME, BHNE-- BB BRECh oS E
EREEREIEL LHY LS SHHEFRRIEL LB
DA XERER IR, mEE IR . DRILIS ; I6EA
%3 HRZ+SE, HR+SE & Zh LIS ; HIEHE e
I AANCBE, RiEICES, ToheEREL ;7
EHEEREERIL 2 BRI E 2 h S Th 5.
2.1 IEEARRINCEIET 3 ER

# 31, IBEARINCEAET 2 BERIEAEREA » X
HERT., &y XHOEEZDBUEERE» S, &
BARINCERICEET 3 ZREBLTo X S ic#Rlsh
3, 1B, v XHOREERLIAFITY —RRITRL
TWa o, PIFOBRTRERL .

BERESO) 22 BRE, #: B, FHEE 60
RELE, BRE B - EmEIER, S0HE: /Y, X
SR . 1R, PIENREIEERELE  KKIciEE, £ oft
ROEEEL Tb 5. IHEARIIZNET 2 ERE,
EEE: B, 8BNS BRZ+SER U HR+SE TH
5.

INSOPTHABEBNES EEL SN HERE,
IFENA LYRIRBIEEEETH 5. b, N
BRI X 2IEEORE & BEFADIBEDELA,
BEARIORBICTMEEL OIS, O, BER
BRIV 27 BREZSEHICOVTIR, AEECEE
L, #eEE28(LT 2 46EMH 5. HB - ERESERL

3, ABHEB vREGET (3436 T 3ETHS. L, BEOGHEEFE T 3 EFASELR

HBSREAE RS ¢ 5 TRESE Y, BITREL
RIBENNETH B, i, XERE . [HESETO
REABKRLCBY, BEEEERHICRET 500
HRBVNETH B,

#3 IAEAKICBIET 3 EREHEERE A » X

HERE 959 (S HRX R

E 23]
oW (TR, kD
i3 B/& 1513 (1190, 1.925)
RS 30~508/30MKE 1349 (0794, 2.294)
605%L) L/ 305%K 2128 (1.247, 3631
B %EEHZ/EHF T -PAD 4448 (1578, 12.53T)
BEEE - BE/SH 7 Ty —~BIAY 1490 (0934, 2.378)
TR/3H 7 Y — B 2075 (1618, 2.669)
FERER Hv/5004 0636  (0.465, 0870)
S HE FL/HELUN 1416 (1147, 1.749)
XSHE TR/ 1% T3R5 2785 (1847, 4198)
N/ IHE - TRLIA 1163 (0.918, 1473)
WEAZE  HRZHSE/2H 7 7 U — B> 0507 (0414, 0.860)
HR+SE/24 7 7 9 —BIAY 0502 (0.361, 0.697)
ERE  FECEI/RAcTEE 1.537  (1.204, 1.962)
BHEE Toft/EAER 1927 (1248, 2975)
FEm L /A A isl 2534 (1202, 4.970)
fEMEEE)  2BRILIA/ T hEIS 0841 (0673, 1.062)

a) MED3IHFIY-Li3, HE - -ENE BEE-HER
VERTH 5.

b) IEERED2 S 53 — &3, HRZ+SE RU HR+SE
Th 5.

2. 2 EEERRICERET 3 EN
F 4, BRABICBIET 2 BRBIBERE A » Xt
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Y. BEERO) 2 BRI, #: B, XERE
I RO TH 5. HEEANEIHET 22RE, [E
ik : HoTh 5.

XA REB Y 20 BREN -TH D, BIETO
BB O, TRbbEKEEORIIRREREEDY,
KRAERET L1 DIHETH 3.

F4 BEKBUCEET 2 ERBHEEREA » X

HERE 95% {2 X

Z
Ay X TR, E®
i3 B/ 1.595  (1.007, 2.526)
PR 30~595%/305 kRS 1.897  (0.838, 4.295)
60R% L) L/308% KA 1.890  (0.803, 4.451)
B % B8 -BHE/AHF T -DAY 2121 (0.256, 17.610)
R - BIE/30 7 Y - BIAe 1277 (0.637, 2.559)
W39 7 Y —BHD 1337 (0.856, 2.087)
FERE BO/ALA 0.590  (0.358, 0.971)
& BFE Bh/A0LMN 0.844 (0582, 1.223)
XFT IR/ 1% . TRPIS 4834 (2405, 9711
ORY/ 15« DRBIS 1714 (1054, 2.787)
WHNE  HRZ+SE/2H 7 = 9 — st 1383 (0.628, 3.046)
HR+SE/24 7 2 ) = LIS D 0955  (0.447, 2.043)
mEEE  FEcER/FACER 0956  (0.632, 1.445)
BRER Toft/FAIiEH 0513  (0.191, 1.378)
femm L/ F ey 0275  (0.035, 2.192)
feMBsE)  2:BRILI/E R - 0768 (0522, 1.130)

a) WEOIHFITY-L I, BB - -EN%E BEHE-OER
CEBETH 3,

b) IEEANED 2 7Y —&id, HRZ+SE R HR+SE
Th5.

2. 3 15Er SOl - hilncBEE Y 5 ER

F 51T, 1AEP D OLE - il icBhEd 2 RRSIHEA
A v XHERT. B - o v 2 2 BRI, B
FRRSIE - HER U, #MERREEEE  EmL T
5. B - b= 3 E2HIE, BEAS  HRZ
+SEXR U HR+SE Th 5.

GE D © DR » P2 WE T 5 /oD I 3YIERRTE
HPEETH L. BEVIERE - HECEROEZSEIR
BhoORE - diiEEUPT L, FREEPLETD
5. Bt#E - dfrodgErgvBEECHE L TA,
DOTSY (Directly Observed Treatment, Short
Course, 5L At & B EBEEHTEA ORI b
WETH S, ZEATSERIC X 2I5EN0E < P&
o 2B, BENRREORRIEShOEEE X
DB tELLNS,

&5 1GFD O ORE - ShiTicBhE T 2 BERBIEEIRE

# v Xt

= & WHEER 95% {SHELL R

Ao Xk (v bm
#® 8/% 1231 (0733, 2069
FEREE 30~505%/308E R 0.675  (0.326, 1.398)
608EL) L /3085 RH 0460  (0.207, 1.026)
% BE-EHESHT T -0 4293 (0528, 34.926)
SRR - /3D 7 7 ) —BIAD 2978 (1065, 4.874)
WE/3H 7 ) — B 1962 (1128, 3.413)
FEEE BHL/ALEA 0612 (0.343, 1.080)
& HE FL/EIUN 1034 (0.649, 1.645)
XHRT IR/ 1. RS 1.304 (0460, 3.695)
IR/ 1% - TR 1284 (0.762, 2163)
BBAE  HRZ+SE/2H 7 0 —BIAP 0258 (0.127, 0.523)
HR+SE/2% 7 =y — s 0298  (0.164, 0539)
TERE  FKEcEY/ EA iy 0.761 (0457, 1.266)
HREE  Tof/EACEY 1124 (0462, 2.733)
fedm U /A A iciga 3674 (1349, 10.007)
B 28R/ Ehi4A 0.762 (0475, 1.222)

a) BED 347 IY —Lid, HR - EBWE, BINE- BER
UEMTH 5.

b) BRABD 25 73 Y — &, HRZ+SE kU HR+SE
TH5.

2. 4 WEEPOEEIECIcBEET 2 ER

# 6T, IBEPOREITICEhE Y 2 BERFHEE AR
4y RERT. BB O 2 08RG TE» -
folcdd, FEEREEE 6OBRIG & 60 LI LIt L <R
L.

BEP ORI D) 2 7 BRI, B, Febk
60l L, W HE - RS EER, XBRE: 1
B, PIEREBEEREE  FIEICEERUTZOMTH 5.
HERH O A2IHIT 2 BRI, RERE: 50,
IGHEMZ : HR+SE TH 3.

R oHLMEL I, HE - EMFOL » xR
FHEL-TWS, 72KL, TOHFTY —1Z18F &
I, BREFXEOBIRALE>TV S,
HE - EMESERECKHEETIERE LT, BEED
AEEEVSEHOMI, BEVSEEOES, REFRO
BELEFTATHEWCEBELIONS, Tk, BEDORE
BRI X, I6EAE, TIEREBIEERESEE
LTWAIEhS, ChERETILDIRIE, EE0R
HRE, EEMEEEIC L 5158, BEAANOEED
BILPSBETH 5.
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F6 WBEPORBEACIEEY 2 BZRFIMELEEA »

ZH,
e 95% XM

= taEH% | eEERE
FoZW o oFR, B
#® B/%& 1638 (1061, 2.530)
FBEE  60RLL /60 R 3611 (2.086, 6.309)
BO% HB-EEE/Sy 5T -pse 8205  (1.341, 50.207)
ESESTE - BIE/3% 7 7Y —BIHD 1368 (0439, 4.268)
/3 H 7 ) — DI 3191 (1889, 5.389)
FERE HoO/AE0LEH 0.489  (0.264, 0.907)
& HIE BO/FILUHA 1473 (0.994, 2.182)
XBER 18/18. 18p4 5006 (2611, 9.601)
nZY/ 18 - AR 1271 (0.814, 1.985)
WEINE  HRZ+SEA2H 7=y —psP 0538 (0286, 1.013)
HR+8E/2% 77 Y - BiAY 0378  (0.215, 0.662)
ERE SRR/ EA BN 3.074  (1.824, 5.182)
BHEE <of/FAciEH 4176 (1974, 8.834)
e L/ A s 2.014 (0488, 8.306)
fSHEs  2:BRLIR/E 8 1.031 (0674, 1577

) MEO3AFTY -2, HEA - ENS ENE- BER
CHHTH 3.

b) WEABD2HF3Y -2k, HRZ+SE R U HR+SE
THb.

Vv F&d

1991E~1998 F i LB (WM EKRL) THHRE
8 E NI RIS MBI REE AR LT,
TR I BT 2 ER AT L, SRS ORE s
e L.

IGERRRI I i, FRRS, BE SUHE X&R
B, EHEEEREE, FERE SEASSBREL T
BY, EEITAEER L 208, BERAOIEEDR
b, $EBE QSR AR, HERRD) OHE TN

EESVEFRENEME v -FH 525, 2003

BTH5. ,

IEERRGT I, XERE, RIBRESERELTEY,
EREEORPREREESUELETH 5.

HED S O - il ic IIERE, PIEREIEERE,
EENSFEELTED, BE - PHEELPTVES
~OIEEDHLP DOTS ORI BHETH 5.

RO I I, FEREE, BE XEEREL
TIEIREEEER, RERE BENEPEELTEY,
BEORERA, HENEEEC L 216E, BEEAAAN
OIBOHLBHLETH 5.

X #

D) BEYEE PR R2EEEERSEEREREE
(2001)

2) BEERSFEZLRIVESPSHEENS o
SEMRE LIcBET 3185 (2002)

3) Bk, WWTHRTF  BREEORINODIz.
¥, 78, 57-59 (2003)

4) /T HEREOFHE. EASERRERR T 1 Xk
BERAEREE, EBEBOREEL Z OFH, p.76-
91, #ET% HE (1996)

5) BREEE  #ERFIEY - E8E (PR8FE—
G, p.164-165, #FEETEAZ, B (1998)

6) HARBRFSIGEERS . THEEFREE| of
EL. &%, 77, 537-538 (2002)

1) FHTF  REFTICE T 2 REECERR(LOFS R L 20
RS, p.36-43, FEETFEIL, EHE (2000)

8) Maher, D.and Mikulencak, M. : What is DOTS?
A guide to understanding the WHO-recommended
TB control strategy known as DOTS, WHO (1999)

(ZH# 2003411 H258)
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(& #]

MEINTFTRBICE T IEREDERELTE

= B AT L

I FU®IC

AR, AR O o O R IR, B
HORERERO BN TILRC AR, 17855050
LZBHTRMEIN TV S, HARTHRCKEEL 2 0FH
BAME SN, PUTERKS. D TRIER—OMHEELE S -
TwaP, ERI0F10 B ~FR114E9 Blic B 2EN
TOEIEHRNEIZS,TTIEM, z0BR38TtTHY,
Z O CRERIZ626EM, 5Tt E2hn TR,

BE Gz oAAE, SBREdTA L, FEE
(IEF R BIERR > & AR~ DB EHIER S h TV B —
HT, BEPOEECHT sERETALREAR
Wz T, WES OB RV E v PR RIEL
MG (POPs) 2R UM ET 2MBEEWE ICEED
WBESRE", BEERAT| &R SRR b i5E
ENTWVWE I & oBETICERAYT 2 BEOERLTE
TARLENS 5.

REETCREE, EEOEREALEKROKER
Y OEMEFEICR > TEBLTWBED, T 71
BEELTOAIHIBIc B LW TEERIP TN 7EML LD
BEHK ONERAEE (T > TV 5. BISOREICET 55
#i, BREGoES, bEERe VR cERREe"
DGR DM AE L ~ 6 EIT-THY, BEE
Ve ies e PR E R E G HA EE 2R LTY
5.

BIEDEES & L CHI450 B DL E 53 543 &
WTVWABERPRUZOFAE» OEZ B L, KEHFH
ORI EERT 2 L HERNTH 3 L oBERSEL T
% EEOEISTBATET 5 - » OBIWE LTAV SIS
REFSTHY, &5kE DEIERS &SR TR
TEXBHESLER LBbNB.

TR TR, BRAINERET 3I0E) 0w
Bk OEBNSEEIC1I3EEAMA, AF5TOEEE

AR, TLRARERER s -

* BURIEE KL © T654-0037 I iiZEXITYHTS-1-27
TEEVRFERENEIE v 5 —
ZEMFH § B 5T

AN ﬁ2

B & — B!

L, TORERUREBESSOEREX D0
THET 3.

o ;A &

2. 1 HEEZEN], BoktER O HEE R

FEESEM)NE, PR 2 5 U BB A wEiR
T 5N OIENE Lz, MSEN OB FREER I
96km TH v, FIEER 1730k ZERERD 2 2% K5
9 IBETIcRATVE D, zokERici, BTk
21605 % TV 7IEOK 4 ElhsER LT 3™,

B EIE N O A 5 15~20km 12 & # - 72 F s 3
HEICBWTIT->7., ThSRITE)IARD 2 #hs (K
FEBAW, HEC LzohacindiicEAT 3
EBoR FTkEBTd 5. COXEHEINE, Tv7iE
DEFEIHT 2 HEIRE T LInGE A& LTV 3.

AR A% Fig. 1 ISR

A : Ohsumi Bridge

B : The confluence point
of the Kakogawa R.
and the Minogawa R.

: Kamisho Bridge

Kakogawa
River

Minogawa Rive

=

Fig.1 Map of the water sampling locations
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FE2002E9 118151152082 TcBL% 3 7
Hicbhbzbitw, RETE 60, E~I18DRJIIFEBK
EERELL fo.

2. 2 HAERNREE

FEL, AOREORBICHT 5 BHAE Y 0iEs
E PP pEp bR TV BREDS B, GC/MSICED
—ESRSTRER ST AR E Lis, chb @
OERAZRONRIE, BEH (insecticides) 154,
FEH] (fungicides) 19FEHE, BREHF] (herbicides) 23
B TH-7c. FLREOHEHBME LT, FiklHT
RSN 2BENISER V7 IEF2EHE mhT
OEAMBEESNS ONIIEETHY, 1 BEOAHT
HFHSNEBETEL LR OBERVW LD LSS
ni'®,

2. 3 oWrHE HELERUHE

BEU Zzm)kiE, Waters #tHBIPS-2 7 — b Y » ¥

1 15mL/ min OF#E T 500mL @Ak L. ToHh—
MY w Y, oLV Isouryy, XY -,
BEUKOIETa v 74 Y a = v S 2T oD ERAL
fo. NEWEEABREHELLI—L ) v VEFERT Y
1L/ min T 0BIEIER, Yrsooxsv5mLT
B L, COBHMBRESRIAT TR Lk, RE
EWFLLT~FF ooy ¥y —BC, (HCB —8C,)
BRU7nvtZ5v7y —dy&01puglilnt, 1mLicE
HL2uLEGC/MSKKEALEREL . GC/MS TD
¥4tk % Table 1 IR,

Tablel  Operating conditions of GC/MS

Gas chromatograph : HP-58908 (Agilent Technologies)

Mass spectrometer : JEOL JMS-AMI150

Column : Agilent Ultra-2 (26mx0.20mm ; 0.33 zm)

: 50°C( 1 min) —30°C/min— 180°C ~5°C/min/— 250°C
—8°C/min—300°C

Injection temp. : 200°C

Interface temp. : 250°C

: Helium(Flow Rate; 1 mL /min)

: Splitless(purge on time ; 1 min)

Temp. program

Carrier gas

Injection mode
Injection volume 2 pL
Ion source temp. : 230°C
Tonization voltage : 70eV

Tonization current : 300 u¢A

i, HonUHENRRE] ug ZRERIKIRML
1 EUEERE 5 BTV EPEEINR R ORI R, R
Z2ERY, BEREOLE 100) ZEETHEMEE L
72. Table 2 MR RIEORIMENER CE B R B %,
Table 3 ICER MRIEERL 7.

EEB BEEENETE e v s —FH 525, 2003

Table2 Recoveries and coefficients of variation of
the pesticides

group recovery C.V. (%)
pesticide name (%) n=5
insecticides
fenobucarb (BPMC) 89.9 4.0
carbaryl (NAC) 86.7 4.6
fenthion (MPP) 31.7 2.0
isoxathion 70.0 5.0
pyridaphenthion 114.9 16.9
dichlorvos (DDVP) 116.9 10.1
diazinon 128.2 18.7
fenitrothion (MEP) 74.1 4.6
malathion 90.1 2.6
chlorpyrifos 72.0 4.5
isofenphos 83.1 12.7
etofenprox 46.7 5.0
EPN 50.0 3.2
buprofezin 88.2 4.9
dichlofenthion (ECP) 72.3 4.8
fungicides
iprobenfos (IBP) 87.8 2.6
fthalide 97.2 3.0
isoprothiolane 78.2 9.8
edifenphos (EDDP) 99.6 3.7
flutolanil 122.6 15.4
metalaxyl 87.5 8.0
mepronil 121.8 18.8
probenazole 92.0 1.4
chloroneb 68.8 4.9
tolclofos-methyl 91.9 9.2
quintozene (PCNB) 61.7 2.6
chlorothalonil (TPN) 81.4 6.4
iprodione 115.0 18.0
etridiazole 82.2 8.1
captan 53.3 2.5
propiconazole (1} 60.6 2.4
propiconazole (2) 59.2 4.7
pencycuron 57.7 8.6
difolatan 65.5 2.8
tricyclazole 100.5 2.5
herbicides
chlornitrofen (CNP) 85.4 8.0
molinate 85.1 3.9
esprocarb 90.8 7.4
terbucarb (MBPMC) 115.2 13.1
thiobencarb (benthiocarb) 91.4 2.5
pyributicarb 65.4 8.2
bromobutide 92.9 2.5
pretilachlor 111.4 4.0
mefenacet 108.5 2.2
simazine (CAT) 107.5 8.7
simetryn 76.8 3.2
pendimethalin 61.1 4.1
oxadiazon 81.6 7.4
dithiopyr 113.4 10.3
butamifos 70.4 0.7
siduron (1) 76.5 7.3
siduron (2) 133.9 35.2
triclopyr-2-butoxyethyl 76.8 6.1
napropamide 130.3 20.2
propyzamide 74.5 3.9
benfluralin 55.7 3.1
methyldymron 81.8 9.8
prodiamine N 5.8
orbencarb 113.8 10.2
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Table3 Concentrations, detection numbers and quantification limits of pesticides in the river water samples

group ) ' A B C quantification
frequency
place of  concentration (#g/L) detected  concentration (zg/L) detected concentration (ug/L) detected limit
pesticide narme O demmton e e e o b g/
insecticides
fenobucarb (BPMC) a) by 11,/18 nd 0.26 3 nd 0.25 5 nd 0.24 3 0.010
carbaryl (NAC) a) b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
fenthion (MPP) b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
isoxathion b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
pyridaphenthion a) b) 018 nd nd 0 nd nd 0 nd nd 0 0.030
dichlorvos (DDVP) b)) 3/18 nd 0.11 1 nd 0.10 1 nd 0.1 1 0.010
diazinon a) by 3/18 nd 0.060 1 nd 0.070 1 nd 0.070 1 0.060
fenitrothion {MEP) a) b) 0/18 nd nd 0 nd nd 0 nd nd 0 0.010
malathion a) 018 nd nd 0 nd nd 0 nd nd 0 0.010
chlorpyrifos b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
isofenphos b) 0/18 nd nd 0 nd nd 0 nd nd 0 0.010
etofenprox a) b 0/18 nd nd 0 nd nd 0 nd nd 0 0.050
EPN a) b) 0/18 nd nd 0 nd nd 0 nd nd 0 0.010
buprofezin a) 018 nd nd 0 nd nd 0 nd nd 0 0.010
dichlofenthion (ECP) 0,18 nd nd 0 nd nd 0 nd nd 0 0.010
fungicides
iprobenfos (I1BP) a) 0,18 nd nd 0 nd nd 0 nd nd 0 0.010
fthalide a) 5/18 nd 0.14 1 nd 0.22 2 nd 0.20 2 0.010
isoprothiolane a) b) 18/18 0.020 0.18 6 0.010 0.21 6 0.010 0.18 6 0.010
edifenphos (EDDP) a) 018 nd nd 0 nd nd 0 nd nd 0 0.010
flutolanil ) b) 1318 nd 0.21 5 nd 0.21 4 nd 0.21 4 0.010
metalaxyl b)) 0/18 nd nd 0 nd nd 0 nd nd 0 0.010
mepronil a) b) 418 nd nd 0 nd 0.32 3 nd 0.31 1 0.020
v probenazole a) 018 nd nd 0 nd nd 0 nd nd 0 0.010
chloroneb b) 3/18 nd 0.10 1 nd 0.10 1 nd 0.1 1 0.010
tolclofos-methyl b 1718 nd nd 0 nd 0.13 1 nd nd 0 0.010
quintozene (PCNB) b 018 nd nd 0 nd nd 0 nd nd 0 0.010
chlorothalonil (TPN) e) b) 0/18 nd nd 0 nd nd 0 nd nd 0 0.010
iprodione a) &) 018 nd nd 0 nd nd 0 nd nd 0 0.015
etridiazole b 018 nd nd 0 nd nd 0 nd nd 0 0.010
captan 5 0718 nd nd 0 nd nd 0 nd nd 0 0.010
propiconazole (1) b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
propiconazole (2) b) 0/18 nd nd 0 nd nd 0 nd nd 0 0.010
pencycuron a) b 1/18 nd nd 0 nd 0.18 1 nd nd 0 0.010
difolatan b) 018 nd nd 0 nd nd 0 nd nd 0 0.010 .
tricyclazole a) 0,18 nd nd 0 nd nd 0 nd nd 0 0.010
herbicides
chlornitrofen (CNP) o) 0/18 nd nd 0 nd nd 0 nd nd 0 0.015
molinate a) 0,18 nd nd 0 nd nd 0 nd nd 0 0.010
esprocarb a) 018 nd nd 0 nd nd 0 nd nd 0 0.010
terbucarb (MBPMC) b 118 nd nd 0 nd 0.040 1 nd nd 0 0.020
thiobencarb {(benthiocarb) «) 2/18 nd 0.010 1 nd nd 0 nd 0.080 1 0.010
pyributicarb a by 018 nd nd 0 nd nd 0 nd nd [} 0.015
bromobutide a) 6,18 nd 0.38 2 nd 0.37 3 nd 0.040 1 0.010
pretilachlor a) 018 nd nd 0 nd nd 0 nd nd 0 0.010
mefenacet ] 018 nd nd 0 nd nd 0 nd nd 0 0.010
simazine (CAT) a) b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
simetryn a) 18,18 0.1 0.36 6 0.1 0.39 6 0.11 0.36 6 0.010
pendimethalin a) b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
oxadiazon @ b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
dithiopyr a) b)) 118 nd nd 0 nd 0.050 1 nd nd 0 0.010
butamifos a) b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
siduron (1) b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
siduron (2) b) 018 nd nd 0 nd nd 0 nd nd 0 0.010
triclopyr-2-butoxyethyl b 018 nd nd 0 nd nd 0 nd nd 0 0.010
napropamide b 118 nd nd 0 nd 0.010 1 nd nd 0 0.010
propyzamide b 318 nd nd 0 nd 0.34 3 nd nd 0 0.010
benfluralin b 018 nd nd 0 nd nd 0 nd nd 0 0.010
methyldymron b)) 0718 nd nd 0 nd nd 0 nd nd 0 0.010
prodiamine ) 018 nd nd 0 nd nd 0 nd nd 0 0.010
orbencarb B 018 nd nd 0 nd nd 0 nd nd 0 0.010

a) : use in paddy field
b) : use in golf course
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Fig.2 Pesticide concentrations in the river water
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CBAL TIEIASK Cr® BEHER L > TV B Y, 4E
DOTETE, FFTELXBHEICID T-Cr BEEHARL,
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B9k U Pb, T-Cr, As, Se, Mo, Ni ®H3%t
XEghic K 200t L. '
Cdic2 VW TRIFERZZ8.8nm it F 5 Cd OJF

FEEEMELEESIT-> 2. EETHRMER

0.005mg/L & L7,

Pb, T-Cr, As, Se, Mo, Nikk>W<Ti,

SCBMALESE 5 mL % 47Tmme BIE 75 2 F o

7 BkA vy — (ADVANTEC #&! PPO-47) i

[EIRE U 7ok R R I T4 A » TR & 7218,

Eﬂ%ﬁ%%,ﬁ%@utﬁwé%tém%ﬁ

BE LADEXREC L 0 ERAT - 170, o

xR 2IRT.

HEBOBEXH A~ b . Pb—LE(26:

28.26), Cr—Ka(26: 69.36), As—Ka(26: 34.00),
: Se—Ka(26:34.00), (Mo—Ka(26:20.33), Ni

—Ka(20: 48.67) OBEXEIE LEEZIT- 1.

(Pb, Asico>WVWTI, As—Ka #72Pb—La ic

EHIE57:%, PbORIFEICII Phb—LAMAMAL,

AsORE T P LOERL OFHIERIC & b X &

HMEOMIEEIT-/2.) SSBOEETRME I
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0.005mg/L & L7z,

f7, 10ADERC> L TREESEER
@ 1000mL i 7297 100mL, 500mL i THr %
EHL fcfo D ER T IRES0.05mg/L, 0.0lmg/L

EREEERERNENR Y vy —FH F 25, 2003

Fiz, Pb, As, Mo ##iiE hic. Z DFFEAIE
Pb A2 ¥4k (0.005mg/L, 0.010mg/L), As?$3
¥tk (0.007mg/L, 0.008mg/L, 0.015mg/L), Mo
27 ik (0.006~0.060mg/L) THh - 7.

EISTWA, ZDHL, BEEHTH 5 Pb, As PRIk
$2 EEXES DU, 2GR M TE - 1z,

il RIX-2000 (BEFEBHEEHED e, R1OWERINS : REKIZBTAT
e G Th 5ot RENB 6 MAHEBRIIC >\ T BRI O
BE-B 50kV —60mA > S ER FRMEA 0.01mg/L, 0.05mg/L & 75 -
ﬁjﬁﬁﬂ% LiF X1 Ge THBOBELEFMBITA D > 7.
DORHER B 2) BT KOAHER
AEHR SERS TR K4 B MKORESRERT. ERLS

ARV~ 7 4y~ ALE BRRENR MDD S5 B 205, THET
BRI 25BN D WO T £1T - 72,

Fiz, Pb, T-Cr, As, Se, Mo, NiZ#H&h
7o, % OFEE Pb A% 4 8k (0.005~0.010mg/L),
T-Cr 78 4 ¥4k (0.006~0.010mg/L), As 5 9 #{&k
(0.005~0.009mg/L), Se#s1#{& (0.005mg/L),
Mo 7% 6 ¥efk (0.005~0.036mg/L), Ni 459 ¥e{k
(0.005~0.031mg/L), T&d - f.

ZzD5H, BEEHTH S Pb, T-Cr, As, Se#s

RSN DIF 205 I MG TH - fe.

Il #HEELEE

1. LHEBMSFIO>VWT

1 BEKOSHEER
E 3B KOBEERERT. EERNSES
FEWR6MSIED 5 5 214045335, 23 M S TEEL
LB 2 W T AT - 7.

*3 EEBHAS  REKOEBEHTREER

F VTN ;! ERBBEEFRE (mg/L)
No. No. T-Hg Cd Pb T-Cr As Se Mo Ni

A-K-3  <0.0005  <0.005  <0.005  <0.005  <0.005  <0.005 0.027 <0.005
A-K-4  <0.0005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005
AK-6  <0.0005  <0.005 0.010 <0.005 0.015 <0.005 0.028 <0.005
A-K-7  <0.0005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005
A-K-8  <0.0005  <C0.005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005
A-K-9  <0.0005  <0.005  <0.005  <0.005  <0.005  <0.005 0.007 <0.005
A-N-1  <0.0005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005
A-N-2  <0.0005  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
A-N-3  <0.0005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005

* * *

*

WO 0 =0 O U o WD
*

10 AN-5  <0.0005  <€0.005  <0.005  <0.0056  <0.005  <0.005  <0.005  <0.005
11 A-N-6  <0.0005  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
12 A-N-7  <0.0005  <0.005  <0.005  <0.005  <0.005  <0.005 = <0.005  <0.005
13 A-Ta-1  <0.0005 = <0.005  <0.005 ~ <0.005  <0.005  <0.005  <0.005  <0.005
14 A-Ta-2  <0.0005  <C0.005 0.005 <0.005 0.008 <0.005 0.045 <0.005
15 A-Ta-3  <0.0005  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
16 A-Ta-4  <0.00056  <0.005  <0.005  <0.005 0.007 <0.005 0.006 <0.005
17 A-Ta-6  <0.0005  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
18 A-Ta-7  <0.0005  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
19 A-Ta-8  <0.0005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005  <0.005
20 AS1  <0.0005 ~ <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
21 A-S-1  <0.0005  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
22 A-S-1  <0.0005  <0.01 <0.01 <0.01 <0.01 <0.01 0.060 <0.01
23 A-S-2  <0.0005  <0.005  <0.005  <0.005  <0.005  <0.005 0.018 <0.005

* ERAREICES TR
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3) WL EHERRE R O T
BBk & FBHTKICE Y 2 HEFHORHIEE

D 5 BHERE IR > W TEHME ATV, DT

DA~D D 4 BFEICHFHL IR 2 R51TRT.

A BBk RORBKICE W TEBEBEI R S
NTWRWST — 2T, HFETHlREIE SR
BB IANTVE EEZ ONBAMNE. (SR
BT KR CBEKPIERID 7 — 2 bE i)

B : A TKcEEESBE s BBEEKICIE
BHEh T 59, mRIERCEBIhTHL
SBEAARBRICL Z2EEIHRSN L~ 2T,
B T E SRS EhTwE &%

x4 KERNSE gt kOSBRSS HER

Z 5N BIAIE

C: BBKRBHERLT, BB T/KPIERNO 4 —
AT, HREIC XD HRSLIEILANSE,

D: gt tkicgEE R TV EREOS
BESBREKICBRE SN TV EE L < ZESBKD
AL, MEBL T — 2, EIUFEEYC L
B EOEREMIC D W] Rt X BRI LE L
515,
PEoafERicks s, RESTEIEREIER

HREEMRINTVWEEEZI SN BRI 16

535 (A 13ML3E, B 3L Tk - 7.

Fi, SREABEOENSE L < 135 Xkt S BEHM N

TN 5 K LBHEEERE (mg/L)
No. No. HHR T-Hg Cd Pb T-Cr As Se Mo Ni

1 A-K-1 TR <0.0005  <0.005 <(0.005 0.008 <C0.005 <0.005 0.014 <0.005
2 A-K-2 <0.0005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
3* A-K-3 LER <0.0005 . <0.005 <0.005 <{0.005 0.009 <0.005 <0.005 <0.005
4* A-K-3 T& <0.0005  <0.005 <0.005 <0.005 0.006 <0.005 <0.005 0.006

5% A-K-4 L <0.0005  <0.005 <0.005 <0.005 <0.005 <{0.005 0.008 <0.005
6* A-K-4 TH <0.0005  <0.005 <(0.005 <0.005 <0.005 <0.005 <0.005 <0.005
7 A-K-5 LE <0.0005  <0.005 <(0.005 <0.005 <0.005 <0.005 <0.005 <0.005
§* A-K-5 TR <0.0005  <0.005 <0.005 <0.005 <C0.005 <0.005 0.005 <0.005
9* A-K-6 it <0.0005 <0.005 <{0.005 <0.005 <0.005 <(0.005 <0.005 <0.005
10" A-K-6 [ <0.0005  <0.005 0.005 <{0.005 0.006 <0.005 0.015 <0.005
11 A-K-7 A <0.0005  <0.005 <0.005 <0.005 <0.005 0.005 0.036 0.005

12 A-K-7 B <0.0005  <C0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005
13 AK-8 bk <0.0005 <0.005  0.009  <0.005 0.006 <0.005 <0.005 <0.005
4% AK-8  FH  <0.0005 <0005 0007  <0.005  0.006  <0.005 <0.005  0.006

15* A-K-9 bR <0.0005  <C0.005 <0.005 <(0.005 <0.005 <0.005 <0.005 <0.005
16* A-K-9 T <0.0005  <C0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
17 A-N-1 L <0.00056  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
18 A-N-1 T <0.0005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
19 A-N-3 1 <0.0005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
20 A-N-3 2 <0.0005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
21 A-N-4 st/ <0.0005  <0.005 <{0.005 <C0.005 <0.005 <C0.005 <0.005 <0.005
22 A-N-4 THR <0.0005  <0.005 <(0.005 <0.005 <0.005 <C0.005 <0.005 <C0.005
23 A-N-5 Hst/ <{0.0005  <C0.005 <0.005 <0.005 <0.005 <{0.005 <0.005 0.005

24 A-N-5 Lik2 <0.00056  <0.005 <0.005 <0.005 <0.005 <(0.005 <0.005 0.009

25 A-N-5 TR <0.0005  <C0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005

26 A-N-6 i) <0.0005  <C0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
27 A-N-6 THR <0.0005  <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005
28 A-Ta-1 <0.0005 <0.005 <(0.005 <0.005 <0.005 <{0.005 0.010 <C0.005
29 A-Ta-2 1 <0.0005  <0.005 <0.005 <(0.005 0.006 <0.005 <0.005 <0.005
0 ATa? 2 <0.0005 <0.005 <0.005 <0.005  0.007  <0.005  0.010  <0.005
31 ATa3 4 <0.0006 <0.005 0010 0010  <0.005 <0.005 <0.005  0.02

32 ATa3 @ <00005 <0.005 <0.005  0.006  <0.005 <0.005 <0.005  0.03

33 A-Ta-4 TR <0.0005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 0.018

34 A-Ta-5 ) <0.0005  <0.005 <0.005 <0.005 <C0.005 <0.005 <0.005 <0.005
35 A-Ta-5 ) <0.0005  <0.005 <0.005 <C0.005 <0.005 <0.005 <0.005 <0.005
36 A-S-2 5 <0.0005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
37 A-S-2 TR <0.0005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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BB 1005 (C: 40538, D 64045
B TH -t

BRSO WT
D #REK REK) DHTkER

601 RAKOHBERLRYG. EEUNE
SRERARIONSED S B TS, THETE
WL B> W T ARIT - 2.

T T-Cr, As, Mo, Nid#HH&hi, o
#1& T-Cr A% 2 B4k (0.006mg/L, 0.006mg/L),
As ¥ 1 %4k (0.008mg/L), Mo 25 4 Hifk (0.038~
10mg/L), Ni#s2#f& (0.006mg/L, 0.060mg/L)
THo7e.

BHIEEHTH 5 T-Cr, Ash
SO B 3 AT H - T

Ff, R1ORBKICBOTATRENS 4 L5
5 4 RO LT IRERHRIE 0BG, S ER TR

Fahi-oix, 7

&5 RTINS OMFFEBRIKIL O R

EEEYRERENETR v 7 —FEHR $ 25, 2003

{45 0.05mg/L & 78 - TH 0 B EHEIITZ 755 -
1.
2) MIKD MRS R

#2602 Bk OFBERRA RS, EEULSE
SHEWNRIVLAZO 5 B 9 OIS, 10 S T
B US> WO AT - 12,

MK S EBKEFBRK, Fig, T-Cr, As Mo,
Ni SRS N, £ ORI T-Cr 5 1 ik (0.006
mg/L), As 28K (0.010mg/L, 0.012mg/L),
Mo 7% 6 B4k (0.006~10mg/L), Ni %1 ik
(0.005mg/L,) T& - 7.

HHEIEHTH 5 T-Cr, AsHHERIhi-0E, 9
WM 3 AR TH - 1-.

T, £1OMBEKIZBOTATRENS 3045
B4 oL TIEERRECRMED O ER TR
fEA30.05mg/L & 78 - TH O BEESFHIIZITA ) -
7.

ALY B

¥

k2

No. (oo LTk TR K HIFK (KBIARER) il
AK-1 x x T-Cr (Mo) - D
A-K-2 X — — N.D. A
A-K-3 N.D. (Mo) As As (Ni) - B
A-K-4 N.D. N.D. (\Mo) N.D. - - A
A-K-5 X N.D. N.D. (Mo) - A
A-K-6 Pb, As (Mo) N.D. Pb, As (Mo) - D
A-K-7 N.D. Se (Mo,Ni) As ~ B
A-K-8 N.D. Pb, As Pb, As (Ni) — B
A-K-9 N.D. (Mo) N.D. N.D. - A
A-N-1 N.D. N.D. N.D. - A
A-N-2 AN X X - C
A-N-3 N.D. N.D. N.D. — A
A-N-4 X N.D. N.D. - A
A-N-5 N.D. N.D. (N N.D. (Ni) - A
A-N-6 AN N.D. T-Cr — D
A-N-7 N.D. X X - A
A-Ta-1 N.D. — — N.D. (Mo) A
A-Ta-2 Pb, As (Mo) As As (Mo - D
A-Ta-3 A Pb, T-Cr (Ni) T-Cr (Ni) - D
A-Ta-4 As (Mo) X As (Ni) - D
A-Ta-5 X N.D. N.D. — A
A-Ta-6 A X X - C
A-Ta-7 A X X - C
A-Ta-8 N.D. X X - A
A-S-1 A (Mo) X X - C
A-S-2 N.D. (Mo) N.D. N.D. A
X EEEL A HBEHERERNT
A RS THRET
B BABHXROEBOFENHEE SN 2 B S clh®IE
C : BEWEEISNE
D:slafsBERsLE
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3 ABHT KOS R

KT CEBH T KORERRERT. EEHLSY
EFEHARI0MAZO S B 1045355, 20 HiE TR
U 723 > W TR 31T - 1o,

ATk T3, Pb, T-Cr, As, Mo, Ni##
HEhi, TOEMIE Pb A1 8K (0.006mg/L),
T-Cr &8 1 #fk (0.005mg/L), As 2% 3 #efk (0.005
~0.006mg/L), Mo %54 Bix (0.009~0.097mg/L),
NiZs 9#4& (0.006~0.018mg/L) T& - 7z

HEHIEHTH % Pb, T-Cr, AsDSHERSNADI,
10ML53 T 4 IAE T H - Te.

4) WS EHERFE IR D O BT

BEK B, WEK, BEgHTKicsiTs
BAETE H O HEE R b O M EHERFE RIS L
TEHEEITY, LITFTO A~C o 3IBEBEICHEL
ERERBITRT.

A BBHTKRCREKICBVWTSBES KRB E
NTWIENr — ¢, RIS Tl il a s
BEELEEhTWE EEZ LN A5E. (SEIE
REKDSHEEEUT R CHREKDSIERR D r — 2
bEDI)

B : BB FKicE&BIESRE s i BEREKIC I
HEo£E BREShTB LY, TktEhics
BINTOWLBEAAREKIC & 28I NS
hdr—27T, BFEH CHlREIE SHEEERE
INTVE EEZ LN BUHE

C : FigHi MkKic&Bamib s h Tl b REKHMIE
TRED S — 2T, 5| & X ERSLELLSE.
PlroafiERicx s s, HESTRIBRBEIER

HMBEESTINTVWE EEZL SN B8 9 M

o4 (A 638, B : 3MAE) Th-7. %

fo, S5 EHEERSLELNSEE 1 ASIGT

& 7.

3. ¥IEAELEATEROLE

OI-1TRLAES ¥EOFRICBVT, HERI
fifc 1 WEEPREHE 0@ BRBE LS VR o—ic
DWTHERAESERL . LRSS CEERL
MBI B T VDA R EBAAEREOEE£ 9,
101C7RT. BERMSE OB ZHTRKIE>WwT, Wi
DEBRHEBREK ALK T 2 &, MEHEETIRICI: 1
¥k, Pb:11#f%, T-Cr: 28{k, As: 8Kk, Se:

x6 FTEILGE  FEK RIEK SLEKOSBERITTRER

1. &AEK REBD

+ v 7 IAyIE SBESHERE (mg/L)

No. No. T-Hg Cd Pb T-Cr As Se Mo Ni

1 K-K-1 <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 10 <0.05
2 K-K-2 <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
3* K-K-4 <0.0005  <0.005 <0.005 0.006 <0.005 <0.005 0.038 <0.005
4 K-K-5 <0.0005  <0.005 <0.005 <0.005 0.008 <0.005 14 0.006
5 K-K-6 <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6 K-K-7 <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
7 K-K-8  <0.0005  <0.005 <0.005 0.006 <0.005 <0.005 0.45 0.060

2. HLEEK
+ TN WoYIg EBHABEEE (mg/L)

No. No. T-Hg Cd Pb T-Cr As Se Mo Ni

1 K-K-2 <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 0.70 <0.05
2 K-K-3 <0.0005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
3* K-K-4 <0.0005  <0.005 <0.005 0.006 <0.005 <0.005 0.033 <0.005
4 K-K-5 <0.0005  <0.005 <0.005 <0.005 0.010 <0.005 3.0 0.005
5 K-K-6 <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
6* K-K-7 <0.0005  <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005
7 K-K-8  <0.0005  <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8 K-K-9  <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 10 <0.05
9 K-K-9 <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
10 K-Ta-1  <0.00056  <0.005 <0.005 <0.005 0.012 <0.005 0.10 . <0.005
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&1 CEERNS - BRI KO BIESTTER

ERERST BN EDIE v 5 — 4R 25, 2003

TN S HIF 7k EBEEERE (mg/L)
No. No. 2FR T-Hg Cd Pb T-Cr As Se Mo Ni
1 K-K-1 B <0.0005 <0.006 <0.005  <C0.005  <C0.005  <C0.005  <C0.005  <C0.005
2 K-K-1 57N <0.0005 <0.005  <C0.005  <C0.005  <C0.005  <C0.005  <C0.005  <0.005
3 K-K-2 HFE1  <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <C0.005  <0.605
4 K-K-2 HE2  <0.0005 <0.005 <0.005 <0.005  <0.005 <C0.005 <0.005  <0.005
5 K-K-3 <0.0005 <0.005  <C0.005 0.005 <0.005  <0.005  <0.005 0.007
6* K-K-4 It <0.0005 <0.005 <C0.005  <0.005 <0.005 <0.005 <0.005  <0.005
7* K-K-4 ] <0.0005 <0.005  <C0.005  <C0.005  <0.005 <C0.005  <0.005  <C0.005
8” K-K-4 Nol <0.0005 <C0.005  <0.005  <C0.005 0.005 <0.005  <0.005  <0.005
9* K-K-4 No 3 <0.0005 <0.005 <0.005 <C0.005  <C0.005  <C0.005 0.009 <0.005
10 KK-5 et <0.0005 <C0.005  <0.005  <C0.005 <C0.005  <C0.005 0.097 0.006
11 K-K-5 T <0.0005  <0.005 0.006 <0.005  <0.005  <0.005  <C0.005 0.018
12 K-K-6 Tk <0.0005 <C0.005  <C0.005  <C0.005  <C0.005  <C0.005  <0.005 0.011
13* K-K-7 ik <0.0005 <0.005 <<0.005  <C0.005 <0.005  <C0.005  <0.005 0.018
14* K-K-7 T <0.0005 <C0.005  <C0.005  <00.005 <0.006  <0.005  <C0.005 0.012
15 K-K-8 A <0.0005  <0.005  <C0.005  <C0.005 0.006 <0.005  <0.005 0.015
16 K-K-8 B <0.0005 <0.005 <<0.005  <C0.005 0.006 <0.005 0.019 0.015
17 K-K-9 B <0.0005 <0.005 <C0.005  <C0.005 <0.005 <C0.005 <0.005  <C0.005
18 K-K-9 C <0.0005 <0.005  <C0.005 <C0.005  <C0.005  <(0.005 0.011 <0.005
19* K-Ta-1 ik <0.0005 <C0.005 <0.005 <C0.005 <C0.005  <0.005  <0.005 0.009
20* K-Ta-1 T <0.0005 <0.005 <C0.005  <C0.005 <0.005 <0.005 <0.005  <C0.005
* HEEICE S R
1#k, Mo: 1#{E, Ni: sktkTh -7, BREE TOWEITH T EE L. #ORE, &% FFoREN
T Cd: 0#IK, Pb: 341K, T-Cr: 0ME, As: 5 WESNVHEE LKL THEAT IS TREEDE
Kelk, Se: OMi&k, Mo : 3k, Ni: 28lE L5y, DL EZONS., ASFOBBIHFERNEINE
Mo PADIHERIc > W THREBRIIED L, £/, BE CHERIDSH#ERIBENE W 5, 4% RBERHE
RSB ORBH T KCB W T HEHOERBER S h Bich- s FTHILE AT D3 0 EMHH 5.
7.
VIEHAE TRHBEENELSCERBE L, sl v &80
I CEEA %% FFTLE - EPERELTE
Zoht, -7, BREBCBVTRERAOEKE Y 7 EFEETICHRBEEIN TV ALEERNSE « 26 /L5518
ORESL X PSR EEST & & bic, SmicE CEHRNSE 10050, BEK, BEKXK (B
Boetd L CEBYEONEETY, TOLEEAIIOV #O, WEEK, AT ROLEH (BHEIEF : Total-
#* 8 EEASE OB EIIRI OFM
AR B ¥ % -
No. BEK BHRD ALFEIK ok Y THHITF K HIF7K (Ro37RER)
KXK-1 A (Mo) X N.D. N.D. - A
K-K-2 A A (Mo) N.D. N.D. - A
K-K-3 X N.D. - - T-Cr (Ni) C
K-K-4 T-Cr (Mo) T-Cr (Mo) - — N.D.*N.D.+As*N.D. Mo) B
K-K-5 As (Mo,Ni)  As (Mo,Ni) N.D. (Mo,Ni) Pb (Ni) - B
K-K-6 A A X N.D. (ND - A
K-K-7 A N.D. (Mo) N.D. (N1 N.D. (ND - A
K-K-8  T-Cr (Mo,Ni) N.D. As (Ni) As (Mo, N1 - B
K-K-9 X A (Mo) N.D. N.D. (Mo) - A
K-Ta-1 X As (Mo) N.D. (ND N.D. - A
X &EEL A HEHEEELT
A B S THRELE
B : BRHK OB OEESHE SN 5 BEELS LML

C : BEMESHE
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Hg, Cd, Pb, Total-Cr, As, Se MUZBEIEH : Mo,
ND K2WTHITEIT > 1R, UTol &aadh-
1z,
1. EFEBASIZICDOWT
BBEKTIEEICPh, As, Mo 7%, BABHTKCciEE
IZPh, T-Cr, As, Se, Mo, NiZBiHiahi., WHOD
D o 2RAEARMAFOFMZTT - 285K, A
BRATESEESHEEENRE SN TVWAEEELS
NBMSIEN 13, B BRBEkOSBOEE D
RSN AP ABESHEEENEZIA TS EEL
b BTGNS 3G, C . SRERABOEREMNLE
ISR 4 l3sE, D o HISTBERM O o R Retic
%9 VIERAEEHREEROE  KETNSE

1. B&K

DWTH| EHr X BERSMLELNSEIL 6 MG E 15 - 1
2. BEBMAIFZICOVT

RAVK (B, MBEKTIEFEIT-Cr, As, Mo
NiZs, HF/KTERER P, T-Cr, As, Mo, Nid#
Ehi. WEOHRD O LT|AEWR 1055 O M %
T kR, A BRETRBREESHEREENT &
NTW5B EEZLSNBMNIEN 6 5, B . BHHEE
DEBEOXESHAS N 2 P RBIESHEREE,SE S
NTW5B EEZ SN BN 3 NS, C: 4%EH
HOERPLEISINSGD 1 IG5 &8 - 1z,
3. WEAELHBAAZREOMEII VT
PIEIOHFHEICIB VT, HERITH IS WEDR P EHETE

+ v 7 LAYIE ¢EBATRE (mg/L)

No. No. T-Hg Cd Pb T-Cr As Se Mo Ni

I 1 A-K-3  <0.0005 <0.005 <0.005  <0.005 <0.005 <0.005 <0.005 <0.005

#E 2 A-K-4  <0.0005 <0.05  <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

| 3 AK-6  <0.0005 <0.05  <0.05 <0.05 <0.05  <0.05 <0.05 <0.05

)| 5 AK-8  <0.0005 <0.005  0.008  <0.005 <0.005 <0.005 <C0.005  <0.005

I 6 AK-9  <0.0005 <0.005 <0.005  <0.005 <0.005  <C0.005 0.020 <0.005
He 1 AK-3  <0.0005 <0.005 <0.005 <0.005 <0.005  <(0.005 0.027 <0.005
HEE 2 A-K-4  <0.0005 <0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
H#E 3 AK-6  <0.0005 <0.005  0.010 <0.005 0.015  <0.005 0.028 <0.005
Bl 5 A-K-8  <0.0005 <0.005  <0.005  <0.005 <0.005 <C0.005 <{0.005  <0.005
R 6 AK-9  <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007  <0.005
2. BTk
wyTL maE Wk LBESHERE (mg/L)

No. No. B T-Hg cd Pb T-Cr As Se Mo Ni
;E 3 K-K-3  HFAKEHE  <0.0005 <0.005  0.019  <0.005 0.014  <0.005 <0.005 <0.005
PB4 AK-3  WTFAKFHE <0.0005 <0.005 0094  <0.005 0.022  <0.005 <0.005  0.008
ME 5 A-K-4  HIFALE®E  <0.0005 <0.005  0.067 0.005 0.021  <0.005 <0.005  0.008
ME 6 A-K-4  HTFATH <0.0005 <0.005 0.028  <0.005 0.007 <0.005 <0.005 <0.005
WE 7 A-K-5  HMIFAkLEE  <0.0005 <0.005 0.016  <0.005  0.009  <0.005 <C0.005 <C0.005
ME 8 A-K-5  HIFATFH  <0.0005  0.006 0.017 0.011 0.007  <0.005 <C0.005  0.017
ME 9 A-K-6  #rFAkdE <0.0005 <0.005 0,010  <0.005  0.008  <0.005 <0.005  0.007
WE 10 A-K-6  HrFkE  <0.0005 <0.005 0.028  <0.005 0.012  <0.005  0.040 0.008
mE 13 A-K-8  HrFkLb#k  <0.0005 <0.005  0.007  <0.005 <0.005 <0.005 <0.005 <0.005
#iE 14 A-K-8 HWTFAT#H <0.0006 <0.005 0.015  <0.005 <0.005 0.005 <0.005 <0.005
ME 15 A-K-9  MTFAKLEH <0.0005 <0.005  0.089  <0.005 <0.005 <00.005 <C0.005 <C0.005
HHEE 3 AK-3  HTUKTHE <0.0005 <0.005 <0.005 <0.005 0.009 <0.005 <0.005 <0.005
HREE 4 A-K-3 HWTFATHE <0.0005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005  0.006
H#EE 5 A-K-4  HiFskk# <0.0005 <0.0056 <0.005 <0.005 <0.005 <0.005  0.008  <{0.005
BHE 6 AK-4  HTFAFE <0.0005 <0005 <0005 <0.005 <0.005 <0.005 <0.005 <0.005
HEE 7 A-K-5  HIFAKLER <0.0005 <0.005 <0.005 <C0.005 <0.005 <0.0056 <0.005 <0.005
HHE 8 A-K-5  HMIFATHR <0.0005 <0.005 <0.005 <0.005 <<0.005 <0.005  0.005  <0.005
BHE 9 AK-6  HTFAIE  <0.0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
HEE 10 AK-6 HTF/AKE  <0.0005 <0.005 0.005  <0.005 0.006 <C0.005 0.015  <0.005
HHEE 13 A-K-8 HMiFkEF <0.0005 <0.005 0.009  <0.005  0.006  <0.005 <<0.005 <0.005
HEE 14 AK-8 HWITFATH <0.0005 <0.005 0.007 <0.005 0.006 <0.005 <0.005  0.006
BEE 15 AK-9  HTALE <0.0005 <0005 <0.005 <C0.005 <0.005 <0.005 <0.005 <0.005
BHEE 16 A-K-9  HTFATFH  <0.0005 <0005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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SRS RRRIENFENR v 4 —FR F 25, 2008

#10 YIEEAE & HHAEEROLE: BN
1. HFEK GRiik)
G+ v I WAyE SRBREESEEE (mg/L)
No. No. T-Hg Cd Pb T-Cr As Se Mo Ni
#E 3 K-K-4  <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 <0.05
I 3 K-K-4  <0.0005 <0.005 <0.005 0.006 <0.005  <0.005 0.038 <0.005
2. JUIEIK
+ v TN HGyE LEEEERE (mg/L)
No. No. T-Hg Cd Pb T-Cr As Se Mo Ni
#iE 3 K-K-4  <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 0.11 <0.05
| 6 K-K-7  <0.0005 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
iR 3 K-K-4  <0.0005 <0.005 <0.005 0.006 <0.005  <0.005 0.033 <0.005
i 8 K-K-7  <0.0005 <0.005 <0.006 <C0.005 <0.005  <0.005 0.006 <0.005
3. AgHITK
TN HLAYE A EBESEEE (mg/L)

No. No. €& T-Hg cd Pb T-Cr As Se Mo Ni
wE 6 K-K-4 B|# <0.0005 <0.005 <C0.005 <C0.005  0.007  <C0.005  0.091  <C0.005
WME 7 KK-4 3 <0.0005 <0.005  0.041  <0.005  0.018 <0.005 <0.005 <0.005
#E 8 KK-4 Nol <0.0005 <C0.005 <0.005 <0.005  0.022  <0.005 <0.005 <0.005
E 9 KK-4 No 3 <0.0005 <C0.005  0.011  <0.005  0.019  <0.005 0.026  <0.005
;E 18 K-K-7 ik <0.0005 <0.005  0.046  <0.005  0.013  <0.005 <0.005  0.011
E 14 K-K-7 Tk <0.0005 <0.005 <C0.005 <C0.005  0.011  <0.005 <C0.005 <C0.005
ME 19 K-Ta-1 ik <0.0005 <0.005  0.008  <C0.005 <C0.005 <C0.005 <C0.005  0.009
#E 20 K-Ta-1 Tk <0.0005 <0.005  0.031 0.006  <0.005 <0.005 <0.005  0.008

BEEE 6 K-K-4 1t <0.0005 <C0.005 <0.005 <C0.005 <0.005 <0.005 <C0.005 <C0.005
BEEE 7T KK-4 3 <0.0005 <C0.005 <0.005 <C0.005 <0.005 <0.005 <0.005 <0.005
HEE 8 K-K-4 Nol <0.0005 <C0.005 <0.005 <0.005  0.005 <0.005 <C0.005 <C0.005
WHEHE 9 KK-4 No 3 <0.0005 <C0.005 <C0.005 <0.005 <€0.005 <C0.005  0.009  <0.005
M@EE 13 K-K-7 ik <0.0005 <C0.005 <<0.005 <0.005 <C0.005 <{0.005 <0.005  0.018
BEEE 14 K-K-7 Tk <0.0005 <0.005 <<0.005 <0.005 <C0.005 <{0.005 <C0.005  0.012
EHHEAE 19 K-Ta-1 LTk <0.0005 <C0.005 <0.005 <0.005 <0.005 <(0.005 <C0.005  0.009
HHEAE 20 K-Ta-l T# <0.0005 <C0.005 <<0.005 <C0.005 <{0.005 <0.005 <0.005 <0.005

HoBENSWREO—ic> W T HEETEESEE L @

ZTOBRELKRT 2 &, YHARICLEAFREETREE

2ToLBHE TREEMNELDT 2EAEA SN, O D REAMEREREE . [EEEREYOHHRONE

FAE LTR, MEHETRE Ok calRE 0
REFE FTOFBEZT 0, BT CIEEs LY
PR PR O E I £ 2 BB OSHF oK I £
hESNLIELBEZ NS, SREIEERCH
D&EEZ LTI a8 0 2 0END 5.

AHREICB W TSSO ERIUC CHES 2 L,
SERRERREEFERCESRENATHR G, BER
RRER) OEBICEHMBLET.

RIUE CERKI29 B oW Tl, 200351 H 24
H

2) BIREMERKEN . [EEREENOREREOR
B CERL IR icoWwWTl, 20024E12 826 0

3 HROM=, BREE, HHXLT, ZREM 5
23 EEME R R R MR E, p.352-354,
2002 1 B (RHED)

4) BABKBESHESE  JIS~ v F 7y 22002 No.53
REAE T, p.572-575, HAHMEES, Hal (2002)

5 HOH= SHER $HHEE: FOEHLEEHS
iR RRHEEAE, p.309-311, 19974 2 A
(1)

— 183 —



6) MEEIEEE, HMOWH=, SHEMR . BAKREES
PEXIREE 3 BIFSTFEL - R Y v R Y 9 AFHHE,
p.11-12, 200 4E11H CKBO

(3# 2003511 A25H)
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(B #

SURELRBRIGRIAETI S ¥ v o - 5255, 2008

EERTIESIFISKERKE L VKEKFAH—/INS— PREEDERHAE

% % T F
s kK & @
I FL®IC

B =2 — b RBEIIRBRPRER & LTI
FHENTWAEETH S, f4E, H—x— + REHE
THBEAVIN, N3N, FTAVANVTEBEEH LN
VAN IEEER AR > TV R LV HEVWBELT
WaD E 7, 20044E 4 B2 S HEIT S N B KGEEYGE I
v, KEEEEEXCEECEERIOIBESY R b
Ty 7TEN, HREEOS -2 — N REBED HERE
BTSN, RS IMBEL I R IR 1 MR T
WEBEBZ 510, KEKOLEWEHRRET B0
1, KPEEOEBE L SNVICET ZRENLETS S,

H—NA— N REIEDE LD, BUCREERID, H
PLC-HOERERY cHffahT& k. LaL, HPLC
HIEEETEONAERA RS P VIIFEESEVD
T, B, LC/MSEMEHSNZLI KT > TETL
3. LCESTRIFREAEEEE 2 D OB HH~ ORI
PREFUOBRERSA & VEIRETFE kD
MSEic B 2RIBBEEET IR 51, BIFOEK
BALYR R X b2 5 At B B MNERBEFROKRE
BV e, BaORIANITOATVS, EHLE, BH
HMRFZERALEVWT 2 =Y L/ KREHVE
LC/ES/MS i< & 2 &P OB S H — v 2 — b T2
HI0FEE (NOWMBELEEMELN S Lt 4 BEE2 S
) O—BEANHOMRET- LY. 46, CofkE
But, EEETOKEFKS X GKEKFH — % —
FERBEIERORELRHEL coTHES 3.

I MELA&

1. ##8

UKEBREER, R E R R A S R

* BIRIEESKSL - T652-0032 #F LB X 2 HIT2-1-29
SR BRI v 5 —
ARG & B W T

A

M

T oE E!
OB %

2

20025 B 1lHETIcY v ¥ — TiT» - 8kE
HOKESHE B LU T 7 B HERA RSB D 2 KERBRD
BIK13150 (B63tsR, JEUK B4R, 7KK 47 Hbk)
EXRE L,

2. HIESREE
BEANVEVERABEDNRTWBE A Y 2L, N/ 3,
TANDHNT, ANy, BEEEFCEHShTYL
BUFERHIN, TFAT2VANT, RVTITHLT,
TIFAANT, ANVKERANT s VBIOERYT7 3 HN
TEBRUANERNT 7 YOSRYITH D, KEKEE
BEEE L THSHEARES ATV B ALE T 5 v 08
FHI0EOh — 4 - P RBELHETREES Uik,
N INBERBEERTED PRI VR Y Y ATHRE
FT570Y, ANV FILELTRIEL .

3. STHE

BE$R 1R U 72 LC/ES/MS 5% % Fl v T 5347 U 7=
pH3.5 1 B L BBk 500mL 2 A — + Y » ¥
(Sep Pak Plus PS-2) iZ10ml/min ®#E @KL,
EEINIEELZ 72 = b)) v3.5mlEHWTAREL
ERTAKHEFTCOMIETEBLALDOERIEE LT
LC/ESI/MS ic & - THRIFE L 1.

I #HREREIUEE

1. BRI IRN

SRR ELZIBOBED S bRRilashi-pid A
FHIN, AVIN, ANVRVITABIUHIVETS
VDA TH ot ARV VLEANET S VIZHE
ATRREZZFINTES T, HHIATVWRLDES, 7
NRYGTTAEN INRF AT 7= b A FIND, #
NRIZFVENVISHNTRANVERILT » v DR
WL Taoh, Ihs0BRRRRERT T HENS
CHAIRTVED, RIBSMEEORIIRIE X 1
IR, RbZ L OMELSKREBENZDR, Haxy
FYLTHHIED S bISHIA, SRRBE Lk,
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&1 RIERIRRHIRE

AFH I AV 3w ANy T D5 ANE T F v
R 456 8 3 15 8
Heimriagy (F7K) /4284 16 6 16 9
AR OkEKk) /447 0 0 1 5
RERE (ng/L) 510 240 63 42
K FBRE (ng/L) 4 1 0.3 0.4

&2 JKIERIR R K UK IR BRI

IKIERER AFH I AVIN ANV IA AnKEySy HEREK R
I 1o X 0 6 12
BIHE 20 -3200 8 0.3 - 63 0.4 : 45 28 o4
PRk 8 8 0933 3 !
FIJIK 510 28 : 31 0.3 -36 0.43- 42 16 41
ik : : : 1 4

IR g 20240 ; 2 13

LB KeHihmE

TB : M REEH (ng/L)

WEZEZ T 20EBIEL RS H 5O TREEIIHSE
EDEVD, TRTOEKD»SOBRBREFAF+IvE
FCANRY T LM%, AV INVET%, ALK
75 VIP11%TH - fo. KEKD» & DBRIEPRT AL~
VITILENLW, ANKRITIVRBIBTHD, FFH
INBET AV I VRESKHEIIE, - . BELIEE
ELTIBEHENERTEINTVEANER T 5 Vv ORSEE
i$42ng/LCH B & ERLIH, BHES g/LD 1 %
PIFTh-1.

2. KIEBIR R

IRIEREEAR S & R IRRE R A % 2 1ok
Ufe. BIHTT 28HIAD 5 b B A S M fe 0 (3 134
BT, BRI E BBV AR L. BT R
Hli-oEosb 2fimhoriBah, BRIBEIL33
WG 7o, WIEEKED 5Bk T 5 EHF (ER 30
MBLE) Wk, REHTFAZEOKT 2847 (EE
10~30m) (HIZ I Mo & ML 7o S ASEA LB 0 b 0 &
Liohhk, ¥f, CHOHFRDLORIERET LY
SR KER E» S BEMBALBEWEEZ SN AH]IIK
25 DRIE (31%) & DBVRIKTH -1, KEE
B 5 KEOKIROEEIE, HFPKEEO ko
A, TR T S B EFOKDOR 5 15T, KEE

AKELTHOWTWAEKEE LTI, MERZEREEE -
TB?, WTFKICKEERLTVEYSEL LTI,
5%, BERMIboKESE L TEHTRETH 5.

3. REHEDARRHE

Ao lsficd 288 oS o% &%
Mi1wwrly @BERSESHICL-TREEZ1D, &
SHICRIm A S e ¢ 2 T E RINRE o 7o, REE
TIR/KEKEEE A E S  KEFKE L U7KEKD
KERBEABEFHOZ VW ABLTI0HIZIT- T
55, SEOHERTHHBRNEABIVI0AIKIE
ERBEhTWiz, Lhl, 2y yvaiEs, 6,

40 - e
35 —
30—
;\E 25 [ ﬁ'“”fin/
~ 90 L 2 | JYNZ
i‘g' - LI Vv 4
H15 = B W 75 |
picd 10— I
5} -
0 : L & 2 - N o
5H 6A 7H 9A 108 1A —1

M1 HREOHFREE (%)
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7, 10, THDOWFhOHdBRBIEhTWi, FiEEY
BTHBER)INBIUFA 77— M AFLDOEHE
BHEBEAZNCE, FFH I, 2V IVBLTAME
77 YISBERERLILERENARERTHZ DI
N, N INVBIUFA T —F A FURKREFEL
TEHEBOTHASNEIE, FA 77 —F A F N
CHEBREN OB, N/ MCHENBRA A NNy
5V LT B 2 VR ENERTRE VWD EELD
.

2,

4. BKUEBETOREOKREN

HIKALVELBIZIC B Y 2 BEOKREW TS 5 2dig,
BESRBENEKE 2 OKEKICD W T EERE S
BET L7, BUKEKEKRMZ S > TWRI9HD S BR
Kin o EHE LR AN AL S ND IS 14HA I W
TRKS & O7KEKFBERE 2R 2 1R Uik, CHliS
EDHIARE6ALI0AO 2EIAELI-bDTH B, #
FHINEA BO2HISOBEKSSBEL M, T
NEKEKRP S EFBRE LIS -7/, xv 3 0bC, D2
HED 6 BOFKI SR L7, WFhbkEks S
BB Lo, AANY P Y a3 10HE 11 K H»
SRR LS, JKEKD 513 1 Hiskd & R SR
L2 Tho7c, AVKET T i3 SHE 9 RKD S
L, £2DORDIKEK S BAEH 50.90g/L » 5 12ng/L
DORETRE L. BEOKEKPEREZFKPERET
Bl (B2 BKMERORGRETELEANVE TS VD

J—

¢!
" ‘
kbt

232

®HE (ng/L)
45

- - 1
A
T23ER3IERNINIIEIIN]

VSOOI

x
X2 EKLEEETOREDORENE

(\‘

SRR REBEN DI« v 4 —F4R 5525, 2003

BERIZNYPLIBYT, HUET S vIidEENgE
HOBWEETHEIEMNEZ LN, FES50BED
ERIZBVTY, KEKkDOERICE-THANY F Y
AIHBH R SRS NI, IVET 5 LN
Shiipolk, TOTEDSE, ALVET7 S vOREND
Bxo—H& LT, A7KEEER TS h 3 ERIC L -
THRREhIIL W ENEZ SN,

FFH INBIOA Y I NVEBRIEDDIED - DT,
B 2P DIERD SBREM TG T 2 T L IR TH - .
L. BUKOBBEIEL TV 3RS 3R 5 723 7kiEk b
WKLAES 2 HNENHBEEZ NS, i, (KEE
T H - e WKEKFLOBRE SN EEIC>WT, &
VI K B RRTERBE I & AREMEICET 2T
MEEITOMNELD 5.

Vv &8

20028E 5 H» S 11 A CiciEk L EEETOKE

Bk L UKEKISIERHZ VT, 10BN —/ 2 —
FRERLMEULER, AFY I, 2V, AN
RYFIABLIUANVET S BRIk, BHEK
DOOKERITEWEFINKLD bE,L -, Fiz,
BB B 2RERIE A VR T 5 v RS
W &M - 1z,

X #

D BRET - [ARMRS R LI R E~ O BREE
FFOXMIETTEHT>WT — B & v € v EBR 3T SP
EED’98, 199845 H

2) BEMFERLEERBKETSOKEENEES
MKEEEORBE LFIc>\WTl, 20034 4 A

3) LIKGERT 2001 6k, p424-427, RAKERH S
Rk, BE (2001)

4) Crescenzi, C., Corcia, A. D., Guerriero, E. and
Samperi, R. Development of a multiresidue
method for analyzing pesticide traces in water
based on solid-phase extraction and electrospray
liquuid  chromatography mass
Environ. Sci. Technol., 31, 479-488 (1997)

5) Gardner, M. S., Voyksner, R. D. and Haney,
C. A. : Analysis of pesticides by LC-electrospray-

spectrometry.

MS with postcolumn removal of nonvolatile
buffers. Anal. Chem., 72, 4659-4666 (2000)
6) Makihata, N., Kawamoto, T. and Teranishi, K. :

Simultaneous analysis of carbamate pesticides in

— 187 —



tap and raw water by LC/ESI/MS. Anal. Sci:, 19,

543-549 (2003)

7 BEF—s~—x2, BROHHE
http://w-chemdb.nies.go.jp/kis-plus/n_start.ASP

8) Roberts, T. and Hutson, D. H. : Metabolic Pathways of

Agrochemicals Part 2, p.1113-1119, Royal Society of

Chemistry, UK. (1999)

9) RERERATESATEHAR  KERRBIRES,

20024£ 3 H
10) okaAERS iR 2001 bk, p488, HAIKEWGS
AR, BEL (2001
11) Roberts, T. and Hutson, D. H.: Metabolic Pathways
of ‘Agrochemicals Part 2, p.1134-1137, Royal Society of
Chemistry, UK. (1999)
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FURRA RERBIERETIE € ~ 4 — 5 525, 2008

EEMAEYIC LB RIEBEM ()
— 3B DFAE (1984~2002 ) ICHBIBENHLEIL—

I FANE

EE O REREENOBARICELE T KB B ST
SRR VT 1984~19884Fic BBV AER L, 105580
1994 4E I A L fc ks Bic > W T 2 R 2 HEE L 1.
PAEERIE, DeSloover 5V D IAP B ic i B A MA 1
FHER L DEEMAROETSHIC S &0 KRG L
X & {ERL L 7.

KRGO SO, KETOBEOCETEE M A
bNBHDD, NO, iU & L thDEyEic i
B EAEFLEZABGNEL, HEVORKILHE, o
LRI T d - T, KKFRLA IS bIREOERHIL
B, MABOLEEREBCEANESELLLLLTL
BEbEALNS.

AfETR, BREEHAEDOFBPCLIE & EER
BEORBRAETET 27 HIC2002F i SHBPOHE S
EWL, B 20ofEIREL, FoRENZELER
KOWTHRS L.

o 7n ik

1. FAEMROBER & IR

EEMEWYOEFT SR> OTHA LA
BRSO HE & £ 0 kiMoo BRES, BEddbEl o i
HicB LT, 13EAEOHEIES0m T TH 5.
FHH 13 1984~19884E, 199442 1 32Hi L 7o R FH 2 1o
CCR—HE, F—#KcowTcBEEBEE > VW4t
EAMOBELIT- 2. B, FHEHh ST 1984~

002 FXOFEMSE, BPFRNBEROEEDES O
HREkRE, WEMTRHEERETIEEIZ NS

KBRS

* BURIEASRIG - T654-0087 M FH/EBSIRF7E073-1-27
R R e v s —
AGEES b ) F 3

NN - NI

135 IS - /e,

2. BMAKTELIEH (J-ORAQIIEH) O

BERV Tl & ST, TEMEEE (SO, . et
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