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Abstract

Our investigations were carried out into the accumulated amounts of 10 groups of Organochlorine Pesticides covered by the
Stockholm Convention on Persistent Organic Pollutants (POPs) together with HCHs in freshwater fish and bottom sediments in
Japan. Samples of the fish (Crusian carp, Carassius gibelio langsdorfii) and bottom sediment were taken from 14 river and lake
locations in Japan during autumn periods between 2003 and 2005. Furthermore, differences between the sexes in the reproductive
stage for Carassius gibelio langsdorfii as well as transfer to the eggs were investigated using samples from Murasaki River in
Kitakyushu City. Almost all target compounds were found in both fish and the bottom sediment samples, During the spawning
season, concentrations in muscle tissue were found to be higher in male fish than in female fish, and this was thought to be due to
transfer from the parent body to the eggs. The transfer ratio from the female body to the eggs was calculated to be 19.2%-34.1%
assuming the concentration in muscle tissue was equ.ial to the average body concentration. Furthermore, a comparison of
bioaccumulation from the growth environments for Carassius gibelio langsdorfii at each location was carried out using the
Biota-Sediment Accumulation Factor (BSAF).

Introduction

Persistent organic pollutants (POPs) are toxic, persistent, bioaccumulative, and mobile over long distances. As such, they are
substances that can accumulate in ecosystemns located far from their emission sources. Following the Stockholm Convention on
Persistent Organic Pollutants coming into effect on May 17, 2004, efforts directed at these substances have come to be carried out on
a giobal basis. Substances prescribed in the Stockholm Convention include polychlorinated biphenyls, DDTs, and Chlordanes, which
are already regulated in some countries and which to date have been widely monitored.' Kajiwara et al. elucidated the amounts of
dioxins, one of the POPs, accumulated in Carassius gibelio langsdorfii sampled from rivers and lakes in Japan.’ Using the same
samples that Kajiwara et al. used in their report investigating dioxins, here we report the results of accumulation amount
investigations for Carassius gibelio langsdorfii and bottom sediments for 11 substance groups comprising all substance groups
prescribed in the Stockholm Convention (excluding dioxins, PCBs, and toxaphene) together with HCHs.

Materials and Methods
Sample collection

A total of 14 sites were selected for investigation (Figure 1;
Table 1) and included sites in large cities, small- and medium-
size cities, agricultural areas, and other areas. Sampling of
bottom sediments and the target species Carassius gibelio
langsdorfii (Carassius auratus grandoculis in the case of Lake
Biwa) was undertaken during autumn periods in 2003-2005. At
least 30 fish samples measuring 20-25 cm in length were taken
from each sampling location, and mixtures of equal quantities
of muscle tissue from each fish were analyzed. In addition, 10
male samples and 20 prespawning female samples were taken
from the Murasaki River in Kitakyushu City in April 2003 for
the purpose of investigating differences between the sexes
during the spawning period and transfer to the eggs. Mixtures Fig.1 The locations of the 14 sampling sites in
of equal quantities of muscle tissue from each sample and egg Japan

masses were analyzed.




pi/ E-wet

Collecting site Sampling area Area category Collecting date
Tama river Tokyo o Oct. 4, 2003
Tenpaku river Aichi ? % Nov. 8§ -9, 2004
Yamato river Osaka - Oct. 14 - 18, 2003
Masuda river Miyagi - Nov. 8, 2004
Kurose river Hiroshima ? é %‘ Oct. 20, 2005
Murasaki river | Kitakyushu, Fukuoka E ?é .§ 32{‘1212, 32_0(2)2’ 2003

Nov. 1 - 16, 2004
Oct. 11 - 29, 2003
Oct. 4 - 22, 2005

Oct, 21 - 22, 2003
Oct. 2 - 16, 2003

Oct. 31- Nov. 2, 2004
Oct. 13 - 21, 2003
Oct. 23 - Dec. §, 2003

Midori river Kumamoto
Hachiro-gata lake | Akita
Kasumigaura lake | Ibaraki
Lake Biwa Shiga
Chikugo river Asakura(Haki), Fukuoka
Teshio river Horonobe, Hokkido
Junsai-numa pond | Nanae, Hokkaido
Shimanto river | Kochi

Agricult
ural area

Other
area

elolcleeEler ® 8le.nes

Analysis of POPs

Analysis was carried out in accordance with the Ministry of Environment’s POPs Monitoring Manual. Surrogate substances (°C
labeled compounds) were added to a 20-g sample, acetone was added, and after shaking and centrifugation, the supernatant liquid
was collected and the residue Soxhlet-extracted for more than 6 hours using 300ml of dichloromethane. Sodium chloride solution
(5%) was added to the resulting extract and the organic layer was collected. After dehydrating and changing the solvent to hexane,
the extracts were cleaned up with Florisil column, and then bottom sediment samples were also desulfurized. Measurements were
taken using high resolution GC/MS (2 10,000).

Results and Discussion

Amounts of POPs accumulated in Carassius gibelio langsdorfii and bottom sediments

All tarpet substances except frans-heptachlor epoxide were detected in the muscle tissue of Carassius gibelio langsdorfii. The
detected concentrations of each substance group are shown in Figures 2 and 3. Concentrations of chlordanes were the highest in
large cities, small- and medium-size cities, and the Shimanto River. Concentrations of DDTs tended to be high at other locations.
Hexachlorobenzene (HCB) levels in fish in the Tama River were higher than at other locations. In addition, residual mirex, which
has never been manufactured and used in Japan, was detected in all fish samples, indicating that it is residual over a wide area in
freshwater areas in Japan.
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Fig.2 Concentrations of POPs in muscle Fig.3 Concentrations of POPs in bottom



With regard to concentrations of chlordanes, the proportions of cis-chlordane and trars-nonachlor were high in all fish and bottom
sediment samples from all locations (Figures 4 and 5). The compositions of the DDTs in the fish samples were very different from
those in the bottom sediments (Figures 6 and 7), and differences in accumulation conditions were observed.
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Differences between sexes for concentrations of POPs, and transfer to eggs

The concentrations of POPs for male and female Carassius gibelio langsdorfii and eggs during the spawning season are shown in
Table 2. For almost all target substances, muscle tissue concentrations were higher for the male fish than for the female fish. This
tendency was also seen in the dioxins study® and is thought to be due to the fact that POPs are transferred from the female’s body to
the eggs. Assuming the concentration in muscle tissue is equal to the average body concentration, the transfer ratio from the female
body to the eggs during the spawning season was calculated to be 19.2%—34.1%.



Table2 Concentration of POPs in muscle and eggs (spawning season)

(pgfg-wet)

Compound male female eggs  Transfer to eggs (%)
DDTs 6,797 3,213 8,322 19.6~24.4

" Chlordanes 7,840 6,170 14,240 19.2~21.8
Drins 534 255 1,045 28.1~34.1
Heptachlors 90 48 154 23.8~26.6
HCB 2‘20 150 500 27.1
Mirex 7 4 11 235
HCHs 446 236 612 19.5~29.3
Average weight (g) 213 244 272 -
Lipid (%) 144 113 487 -

Bicaccumulation in Carassins gibelio langsdorfii

Using the results of fish and bottom sediment measurements, the bioaccumulation (Biota-Sediment Accumulation Factor [BSAF))

was calculated using the following equation.

Concentration per unit of fat in fish

BSATF=

Concentration per unit of organic matter in bottom sediment
The BSAF values for chlordanes, which were detected in all fish and bottom sediment samples, are shown in Figure 8. Differences
were observed in BSAF values depending on the location. High BSAF values were observed for oxychlordane in some locations.
Oxychlordane is a metabolite of chlordane and it is thought that metabolism in the bodies of organisms is larger factor than
éccumulation from bottom sediments. In addition, BSAF values for HCB, which was also detected in all samples, are shown in

Figure 9. The BSAF value is high for the Tama River, in which the HCB concentration in fish was also high.
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Table 1 Operating conditions for LC/MS

LC conditions
Column Shodex ODP2 HP-2B
(50 mm, 2.0 mm)
A Acetonitrile
B: 0.1% Formic acid
5% A(lmin) — (liner gradient,
10min) — 70% A(Omin) — (liner
gradient, 5min) — 100% A (5min)
—~ (liner gradient, 5 min) — 5%
A(10min)
Flow rate 0.2 ml/min
Injection vol. 10 prl

MBS conditions
Tonization mode Positive ion-ESI
Desolvation gas Nitrogen, 1000 L/h
Desolvation temp. 450 C
Capillary voltage 5.0kV
Cone voltage 10V
Collision energy 10eV
Ton source temp. 120 C
Monitorion m/z 241 > 88, 241>120 for
thiuram
mfz 253 > 94 for surrogate
{(thiuram-dis)

Mobile phase
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BEAMEm & R L(E4), (& D COD S Nl & Rk
HIMEmZERLTEY  M2EOKEIZR4 ICELLLTYLS
LEZONS,

EARBROBR, AL RUTHE) T, Sk#(56.9~
70.5%), FRIABR(9.9~21.6%)0E <, BESFIZIAL b -
F1(76.7~99.1%) DFE B E VA, MO SHLE T, FASR
(13.4~39.2%), AR (2.7~8.3%) H3E < | BLHE A Hr 1L B,
B (71.2~99.7%) DEIER® MBI BESA « EAL194E9
HERIE),

v i3, HE, BEHOBE. Bogltdodmnyhbo
A THHIBECEET SRR IR TS, D Ak, (hg)],

L] ORI CRIBRICRERT VY7 OREER D2
A, BIERBRBRL T3,

Fi=bihit, TE, ROERRNNED L, KX iIHEM25

EREL. SFEA. BEOAT
% 12 MABELEES (AEEW)
A 20 4 3 A

FEERFEITITHR TR, kOARED Y BWFEERL, &
A bR TERBERBRESRTHRAHEELEZLEL RS,
ORI FBEREERYVCODO LR, EHECETE
BlEEI L. vy B OEFTEBEAFERD > L RS
3, FRISEPCEHEOHREZED D, Mol hz
BT, R~ZITKELEIToTN A,

OBE ///f’"——““

< EAR [26260m /‘_—" ul
8.170p7 ®

T ; ¥

3.21m |+

pH o
8.0 r —o—RA

85 -

8.0 W

7.8

.0 - -
H189 H193 H199

®3 pHOEL

H189 Hi183 HI99

H2  ABROEL
€OD{mg/) '
ﬁm%(m!

CODMSE (g

H155 HISA1 Hi6S Hisl H175  HILIT HIgS  Hi1g11 H195  Higtl

4 Wl COD RUEHEDRFEE

B 3R
1) REPEEF (1998) dkAMATOEHMOD F L vEZ, b
e LimboBAE 21,22,
2) e ERIGEEBRRESh O W HEEEERE
(3) REME— (2004) MHMBERMEY Vv Ty DETRRL
EERRE Il BT 7 7THRL V¥ -HRERRSETE
pp35—38.



LC/MSIZ &k DRESSITEOBRENBE (1)
— AN —IFLVERSFHA—A— bRBE (U7, oo, o) —

TEREL
HHE. BREE", AR
AR RE, “ECRIEEREIRR, R
8 33 @AM ETRIRANS (FERAT)
FERE194£10 B
[ irewiz ]

TF UV ERVFA A — A — NERER] EBICs) DAY, ol RO AT, B - B TR R
ERRSIRSH Y, FHRMCERENDARNI LR, RERUHABETEERIN TS, REICRT SFEHOEERD
HARL, U7 416t, =1 =¥ 76,5551, AR 1, 046t THY, EEEOTTLHERERESVGTHS. RRfpERC
BATE, IbOWEE VFAANAA=R L UTTFZAPURTELCEELENED SR TS, £ OEEREND,
BROEREIC Lo TRA DS, MERTIE, TIEG 0,06 ppn k< EV D 0. 2ppm O X 512 pom LATOIEREICSREIN TS D
ORL. iz, BUT 47U R MIETIEE BB LV —3EE 0. 0lppn BEHHN TV ARD, REERICBNTE, £hb
{EHREE DO FE I RS T DI A S LA i b e,

REHEI A bID BBICs DTS LTI, BIAAR LART 2 TREURS=F LU V7 VR ERTBIHE, HBV,
5 LA FLCHREHL L BPLC-WV O 255975, B A R SN TVS, L Leis, ShbORERERERC
B LIRS, BiEE, KRR SV F— OB IR D TR ERFESH BVNIRF L UT L o EOSRIOEREN B
D, B BHEEORERMER VRO CEREOREICIRAE L& 6055,

—5k, &y v~ W25 7 o —/EREMTE (CMS) 13, BWICTEERYEHERIEEOME /2 & GC R 6C/MS Tt T& 2
BRI AEREREE LTSS TWA, AFETIE, AR Lz IPLC-LY #58%l, VRT, a7 Rivwrr
FhA AR S HEAFATCF L ER VFEHAAT VU AFN 2T [BD- dinethyl) (Z3EK(EL, LCMS T
BT B 72 b DR AT o T O THMET 5.

[ =8 ]

HEBRUSE : VX7 (86.3%), < a¥T (450 BRU=RT (70.5%) OEMEREMRCENE, 3 ok F/Idbes
e R LS Ui o & Av i, 700 U ik EDTA BRI 149 g 0 EDTA2Na  (RH-{LAETIFEED % 1L @ 0. M KEME
F R U S AERCE, LTI L. Ry o bS5 7 —HREGITEEE, Yaters JU60 Alliance2690 BRI ov S 7

& TMDA000 BIE BRI A L o, LCMS DllESREE S 1 IDRT

ERD-dimethy] IEERDEE : EB)-dimethyl OEEHERIE, Gustafson b YDEUGIZHE ROBMETAR LE. 1,2-P73I /&3
g & O6%mF J —/ 25 nl IZ¥EML, 0, 0M ZHiLRSE /& ) —/\VESRE R LA bk e, R LicR by MRoB&akES

S ARETHID S Frd, BRLARLa U EAFN 7.1 g 2T U e B E TR, &7 A#HEAHERAVTIH
B A L. AUGTEEK 150 ol 200k, AR Ui AEiEREeRs (Ao L EIRL, —BREER TSRS, ThE, for

TANTEEERL, BRORINEREZE-. 1 LOAS HlRES:
PR W50 (T~ AT £ 0.6 L Tl Y HEEDTA #1525  Inertsil ODA-SOA,
FRE 100 mL ZANA THTDHA XL, mbaREE 2 L. PIRE 1,5 m, & 250 mn, B 5 um
. B _ FEHE A water, B! acetonitrile
Al oM $EEET pH 7 ZFFE L, 0. M WMFRART b Z T F 1008 A — (104 — 100% B (10 43540
ST = MRS ol EIA I, 0.1 9 UHEAFAE ?gwg % 2” rEL/%

R D=~ (31 R40nl, TREL S
Y BEAL AT G000 RO CREITE sz hmad A G
Lie. e s, 30 iR THHE Lassi etk BiEgA 2 2EH#(100°C), 400 L/hr
EWTtR, BELERD2 A SRR —F ) -3 BE FyEFU—30kY, =210V

SIM AFY w/z 20CEER), 191 (FERER)
—Z—TEEL BEd 5ol 7Tk h=FUMIERL,
LCAS 3%t Lie, 78, =21, BIESRMDE L, FHEHCSRORE: FOEERNE B LT a7k, EEORGR
BRIV, 3Bk RROFRKE RV TERE T



[ RRUBE ] CH,NHES\ Zn: P&V
B3D-dinethy] BAEOMET: AN, DUCTT LI KBS MY U AE  Gyucs/ MMM, M 3937
& UTRIBTIATS BIE, A A2 fiRe 3 Db FLT EBD-dimethy] IZHEEHAILL, s l ,

LCAS 53T %4T 5. 201, ERAOEHEEECHEACERERORBIE L LT, ,

BD-dinethy] ORRREHLETHS. MEDARBECRLNE MERRERCINT,  Sinies N Amieriuose

B R NG T A A L A HAY MERIE L, SHREP & i L. TORE, s i

B OMERA Y ML b —BCL, SRt EBD-dinethyl T = X AR . | rrest avtiszn

iz, LRBROSETE, AlE7TE b= AcEh LisbodERRoEEik L L (l:HzNH\I'.I:S-CHg

TiEE L. CH:NHCS -CH;
S

A T AR GRE L2 EBD-dimethyl T, =1y o AT L—t F ki (EST)

BORRIEA HAGE, SBIC, ZNENOEA 4V RURA Ao DREIC oo TEL o AT ORIEORE

fe. TORER, BIICL38 A AHE ESlnega) AbERBICHRRAERHTS Z Tk

BEEOERE : AT, PRS, v RO g

EBD~dimethyl

%2 WEREOEIE

7RSI EBICs i L LTERT A1, #EED
FUSERIR PICENRN T L EHER L TR MERH B, I ok (e % HIAEE e HRHYER ENEE %
T, DEGICERSROBRNEITo. MRER2ITTT. 3

AR R ORE A ot 0.6 010 10z
HERAE DR LB ORI : BT noga PS5~ 07 049 0.60 0.50 8.3
< R7 (0.5 0.56 0.53 94.6

LCAS BIESH- O THET L. FORER, R10O&REGT
EBD-dimethyl Z Rk bEBENIRET D = LAVTE . Fi, WRIRIE 0. 0570, 5 u /il CRREBR 1R L7oHR, 8863 0. 9997
& BAFRERMEEB N, EbIC, RERORIKRE0.05 pe/nl % 7 EEYEURE LR bR L7 EBRHIRA (3 o)
W 0.0B3ug/l Tholz. ZOEMEREEIPOIRTRED
BHFS AL 0.0034 ppn WEL, TERO HPLC-UV MR
5 0.05 ppm (2 T—HFIEL RS TRHHTTRR L A2 o7,
St K74 A RO—MIMO.01 R | oy ol Fygina iy, |
IZH O TE DIE L~V Thote, BERORIERE
DSM 7 v~ T ARE2ITRY. I I I I T I I
2 4 6 8 10 12 14

E2 HEHRERE O 05ug/hl) OYATFISA

S§IN=17.9

[min]

5 RS0
) BAEMEERS “AREERER RERIEE" | EABIEENE 2003, pp 864-871.
2) Newsom, [ Aeric Food Chem, 22, 886-889(1974).

3 AR - AR, AASREEIRE, 2005, pp. 456459,

4) Gustafsson, X. H and Fahlgren, C. H., J Aeric. Food Chem, 31, 461-463(1983).
5) Marshall, W. D., I Aeriec Food Chem, 26, 111-115(1978).



REBEEDRIT ¢ TR MEIZEESBRED
RESEICHETINE E2H

TE—

OfM 5h ®E 5 SLER Bl EARx. B8R B AIBT. miEr, BF ¥ CKIRIORWE
WIRAD B EETRRARRERIETINAD . LHRT GMRNTIERIZAT) . EPRE (FF TR .
FEHIER (SRRMERREEL L2 —), SHAEER] FOBLTHRTEMNIRT . FaAukE " IR |

A BRY .

RIT 4 70 A MUETICET 2REREOHIE R LIS
FREIROSEMREROTDITHEREY |25 | &fktE, HObiERT
FEHTD 9 SIMERE OBV, BB, M, FER, foBl
i, eI, FEER. i, KRR olAEET. R
FROFRERIESED GOMS R LOAMSMS |2 & DA RREE L, Pt
SRS Ui, i, RIS - M b7 n
EARBEA (USSR, AHTIE. SPTIERE) bR L CEEML SR
FEPET 2,

B. HiE
1. S2hmAr

FARCEE RS ORI | PEBRIEEREEREE (W Ty, =
Vv, B L YY) RUTIROFESEREGTR (105, X
L 31 + 32), GOAMS AT AFHILFIESEEEREN (2 547
YT T, MEEELY) 4R 18488 A 28 BT L,
SLERESHEE RN ITAR 18 4210 A 10 RIS LIS,

fERapa N - TPRE 1842 12 A 16 B ¥ CioiRoiRit%

R,
2. T

THAROEEERATE D 30 AR TSR EEV A R L. £
ORh G 4 TRIFOMIEE RN LS,

3. FEECEEARE OV

REEEARENYL, BEHOBMI 7 ar—2 MREH
(12-16kg, (B E vV, SERRIEEEARINEEEIF
| SRR a eI A R L, 32 1 ISR LTS
R URERE D L ICEERES 7 & bR a R LT
W U7, ZooBSasait L BRI o ARk v,
SHMEBT R E O Ui, 25 U3ttt L,
28} 16 A SIS 5 EOBERE RN, BRHEC 2 B L
THIEZITV, TSI OSEMEMER L, FRMEREoEE
P, PR L-20C, 1 » ARFRICERMIC oS IHESIT 6
FREFEIE L, RO RIMB R ORI 2 LG Lz,
4. HEHE ~

BRSO SEMAEIE A S (SOP) 125> CHRID ST Fed

Tr, PUSMEEEEECIL, WEB OB DWTHRF», =

8 44 BB eI FE (R

2 RE ERREEREL2—)
ERE19F1 A

Dy R L Y ORI, IppmeZ 72D & 9 IZHVE L, GO/MS
k& AR L b EIRERE R,

CCMS Y AT MIRENBIFCHB L (—ELAATHBT
&) OERND-OMHETMEE ERE Lins Z4 7 ) 77
AOENEY T U RRAFN, FTEHRN, A VYT
voRwRIun T )= -V tarTal ] el
v, 7==huFd oo TEEOREEN L ERO E—S
ok (yme b Fh) LE—IE (ERE) OREERD
7%

5. PHliAE

SNBREEAERL, SN RS SN ERE OV T B4
ORETE R B EKYE Y CREEDEMEE Ttk &
AR, ER MTA, EEREE Dy b, XbarR HEIX,
g AATERDE, SOICHEHEHENERZE RSD) CTEHEmL
oo PRI, RN, MRz (RSD, - RSDy) .
HorRat fiflz & D FEG L7,

C. BRRUEE

TSRO, RENEFEHNICHER L AT ¥, =
P IR LY U TIE 2RO S TR R A T o Tl
Tk, SEHTINEIRORREE T~ TEL L7, GCAMS
12k B RS AR TR IR B D820~ 105%,
LCMS/MS THIBd%~110% & RiFiafERAB b,

Xbar-R EHRE R z-A I FIZLA8HET, —E0ER T
IBRTASTY V2L B L3 LS, AR TR
LR LTV ) B AEERANME OIS, TYTORMET TR
13 AM4HEH o7, AHBEoPT 2 BB, 2 fFiEtE (BIF
PEREETIb-oTn, GCAMS & LOMSAS 12k HRIEMEDLETIE,
LC/MS/MS OFITEEAS GCAMS ORIEIE L FIZEH DV T ENLLE
ORFEORVERMEb, HEHEERE CORLITHRER)
THNRREEEEE AT 5 &, AREE DR T L HZE0h
LTERDEIT, IRF v, =P 10T, Ry
Lo Y T EHE 1S%EL T Tl T, Horwitz DARE L L
TR AR LS,

ALY, TRRRODESR AR (140 ORI v MR L
13, T EMEHERI L ASHEOREREEOIE b oEIzL



L7778k L, BEREICRELSFELELDLED
nie,

G3bTiE (SOP) 1%, IBAE ST — Tl c 4 Ui ihn i,
IMEEE EERE, REIRGE, SPERE, QUECKRRSTREE) 434814
MCEiE S, SHBEOSP TR ERINENTE, HorRatfl

BOACDH A FF A 2 TiL, 0. 5=HorRat=2.0 *FREGHE 1=
X BFHI TR, [EITEESTO%~120%, HorRat{lh32% FHEl- T35
ZEhh, BHEOSIPORBEISIE T A THL = L &1
LI,

Wt L7 S0 ERO PRI, BRI L 5%
SR DURINENROATHE (ERENREROPIRAE T~
120%) &—F i,

TRRERE RN D PRI BT & RN DA R B A O B R,
EH B BRI~ 12MOEFANTRENTEY, PSR
TIFONTRER LAEPRIBEHMORERIL, 1RFE—H LT,

GCMSEEBEMAETFET., S EREOEAZ BEAD LD
VIARED 5 LEMIT R DETATARERAS, 2805 HtaRReY:
<HHEh, ERE - B 7RG B o Z E2b REFRIRE

DCCMSIZ L BRIEIMTH T e LIRS,
D. &8

SEOHEEE CRTRBEETRRUNBREETE ORRER
IFedk D, TERE (—ED) 8 2/AWT, BE2mE
TEELT, TRARRNEOSHENE]) TRETSZ&ICE>T
{FRtEOSHAEEIYELND 2 LSBT,

E. Hi§

IR SR A SRR RS (RROR
O+ ERTHRHEETEEE) (L VERLE, AFROC A
UV ETE R E LSRR R v LR T,

X R
1) {EA%ERE « 3R IHHRIE 89-90 (2006)

#1 SMEUREE LR (GO/NS)

= . & Rﬂéﬂ@ Z'Xﬂ?
R . - SREEmE HELEs SHINHEE Xbar &R
SRS 3 H " 2 r |
TELTHE | RIRRE |\ g | RisrgeRD) | ROECRERS |y (TR | TRITHE
Vi oo 50 4649 + 297 4750 + 520 9 9 8
N FArhd 50 4608 = 285 5236 *+ 561 9 9 9
TRF4 .
i in o, 300 27461 + 1386 25740 *+ 397 9 9 9
AIZHLIL 100 9201 = 519 9428 *+ 1092 9 9 8
IFHY 200 19221 &= 619 16490 + 2060 9 8 9
e e [ FOEHER 100 9567 = 303 B585 + 874 9 8 8
s —_
<SF4 200 19396 = 493 16560 =+ 2000 9 9 ]
IRSHI) 100 9369 + 1.4 91.07 £ 11.15 9 9 9
LR 10 956 + 046 1028 + 125 8 8 8
T =+ +
ALY -rfb?'ﬂwz 10 945 + 058 1045 = 1.78 7 9 9
TNt 200 19776 = 779 167.90 + 26.10 8 9 ]
AR 100 9528 -+ 636 8012 + 893 9 8 9




ROF 4 TUR FRIEEAIZHES REFH DTSR
— Le/MSERWE-RETRBREOSITEAFARE —

EHEEX. MR, FHIE, SKRIE
ERVFERBEILURRAARS
(dbhmh) FRE205E2R

[ Uiz ]

A, DEMARLEESIILY, BAORE - BLPBIRDOR, TO—DOUEREREOMERSH S, EIE.
HRPEBEREORN LRI T A, REEMHEECEIVERLISENORY T4 7Y A MELEA LK,
RUF 47 )R MIECEY, BEREZWTR., AFEBRETORRFERAOFELLFZLLT, BEDHREEZTO
BEDHEBIHBRICRD LI, FIC8 0 0MFEU LORBERSICHOVWTEBERREE L, SHIZ, BEOF
ZEFORBIIFREES R, S A% - RRALT 20, BEEERORE TR, BARBEOBRERSITONT,
FOREREFER L2TEZ v,

—F. RElEEL25R2HOEE L BERSOSKLIIH L, AEREICHAVDIHITERZ, REETOLI AT
SEBHEISATORY, 20k, BREAROHMELHRE L, RECHORME - AREZRDI I LEERICEET
Ha,

BRIEF SRR TR, HLUNEESITERE L LTEREh TW3iEEs e~ F 7T 7 —ER&SFH (LC-MS) %
EAL, BRRYEFBEOREEHFORN - REEZR -T2,

AE, B¥E - REKFCBWTERELZREHRDEN S, FRRETEES DN LR EPL, RERUT
BAETELERAISA TN AT 27 E0F L EAVT A I — 30— FRFAEA (EBDCs) @ LC/MS SHTIEE M
HL, BALEREELOTRET D, '

[ BEESTEoRER ] .
£ A ICH VB IS EBDCs OO TE & LTL, EBDCs # BB LAERT 3 ZHR{LEZRPzF L PTIVEE
BTBEFEND, bAWE, I 7{bAFATHEMEL L HPLC-UV TERT B HE YD, BESEZHBICRE AT
WA, LBLARE, ZhbOFEZERICHEA LGS, fifF, XKIBRPE< SWR SO /Ee TRRER
ROZRIARELH DRI F LTI EOHROMERLY . %ET, RERORRERVBREOCH T2
#0. 0lppm) i P EREOBRAERZRELE LW H S,

[ £58 ]

EFER (FHEE ;. EBDCs OIBRER (PRT, v a7 RUw LAY BERLEERE. 3 v A FrReRREE
ERCER LB LEb0Z AW, LC-MS ik Waters o Al liance2690 M ERE 7 v b ¥ T 7 & IMD4000
BEESHREFRAVWE,

EBDC s FFE(h{L i IE 85 05 5% : EBDCs DM A{k¥ (EBD-dimethyl) %, Gustafson & Y D#MEF VRO BRIE
TEBEEPSHELE, L-PTFT I/ Fr3 gk 96%=F / —/ 25 ol ICEEM L, 0.05M ZHE(kRHE, =5 /) —ib
BiEERELABbMA T, ERLEXvy MROBGKEENZ ABTHAHRE, BRLRBLa THAT
T.1g BT Ui, (LR LRL 2 TR LAEE, V7 ABELEER VTR 518 L, SKICHEK 150 mL
EFNZ, ERLEBREEPESIABRLIIVERL, —ERZFRTHBEIEE, i/ e rV AT ERRESR
L. EEOBRESRESEE, )

ETERAE . RE B0g I L~ R T 4 > 0.5 g & T K V4 EDTA JEHK 100 mL M2 TRE T4 XL, &=L oRH%
DL, DHEEIMBEEBTPHTICHEL, L AMBEBKRT 77 FAT Ve AR Sl 22 29, 0. 1M
FUAFAEGE Y nufbh-~FHP 2 (3:1)50 oL KU 400l THEE I HH Lk, MHIEEZEHE, 30 HH=ER
THE LHFEEL R RESELE, BRrAROa kA FALEr—F ) - SR —F —THELL, BEEX S
ol 7 b= b U LICHEA L. LOMS SR LT, '



[ BRLER ] :

B LR DR ARoITEEL. B 1SR T L DI EBDCs 2AEMEF MY v A E LTAKBIIBITS 1L,
A A RREE L T UK A F AT EBD-dimethyl ICHEEL L. LC-MS DT T2 F s

EThHD, Tof, BEREES L LT, EBD-dinethyl OEERBHLETH ?H,Nﬁbs,;mmz“ 52 ;j;:r
5o HEBOARBIETHONEBABRFRITOVT, BARUETHIR, A CHNHGS Zn+Mn: 72287
Al & BERAAS A EBE L, D & B LR, £OMR, BART | zaaueons
HEA~L7 ML OXMEL —F L, BRA&N EBD-dinethyl TH 5 Z L NHR S ‘mmﬂguf KBTS L
Nz, BBOER T, SRS FEEICED L b0 REMEERIKY Lz,  CHNHCS Na* )
LO-HS « F- b7 : &8, L EBD-dimethyl # T, =L ¥ hr 7L sliﬁﬁgmmgl
—A F ki (BSI) RUKEEA ALk, b2, FRETROES F BT
BAA BB THI LA, 2ORBE.ESIKEZAMFAENELER
Eiotkmm o s R TR TER,
BEEDFOERE : R, P27, v a7 ROT AT ESNET O E1 LB IREOERE
tZ EBICs #E L LCERT A0, MERNCER

SEONRITERLNT EERHERLTE CHER #1 BERSEOERINE

CH.NHES-CH,

1 EBD-dimethyl
cHzNHsI:S-CH:
s

bB, £ T, BReBCEEORNZIT o=, BmkE / BRHgE /
BERERVICRYT, AOFTECLS 3EOERER i PUE, B ppm ppm B,
SOIRBICHEELRZBER ORI ok, VA7 (86.3) 0.69 0.70 102
REFRHEDORBER FHREA : LC-MS T, #l <Aty (74.5) 0. 60 0. 50 83,3
EEMIe Lo THRRSOBENKEL RLS, =37 (70.5) 0. 56 0.53 94.6

I T, @A L7 EBD-dimethyl # i\ T LC-MS ,

HIEFRMORELEIT o, COER. SABEZTRTHRHBFIL, 0.0034 ppn 123 L, 30D HPLC-UV 0 0. 05
pom IZEEA_RTHEU ELBRETH LN TEE, £, ZooHEEL BIOPF 47V R MIETEDLLE
—EEHED 0. 01 ppm & T T BB b +43 0T
EHRMETH- T, SIN=7.9
- BEEE FFE, RRRETRBETE ERE D
o TVWE, RECST BHEFTOTMEE . iyl s o
BR O SHTRE M A, ERMECEE - E (F
B $REOBA LN A KF A VRERT )| . ! b i 1Lhm
WA, ThIZEUTHELSTEORESEY

FEH LR, BEEGHK 00097 *EBELEHBERZTRL, BE - FEZEET 3 BNERRBROBEL T A KT 4
COFFEBEEMBEL TV, Ebi, BHE T
FeXBARCHERAB TOBRAESCEECHER ICEBINTD,
2Rt el ., HEDEORELSI2VRTLERRADI nv NS AEBBI LRTEE,

[ £&% ] ,
RIEFENEFTOREERM 2R - RESHZ2EWT, LCHS 2AVTERTORBEREOSITELZMAKE LA,
FOFESR., EFED L0FLELOFRBRERICKRIL, BPF 4 TV A MEHETED bR - — Y (0. 0lppn) iT & %
ETELSRIChol, £, AR LESWEOREFELHEMLARER. BEOTTHEREL OB TIRE

ThoTe,
BB, FRE, BFENOES THDE 3 ENMNEEREEN GRS THCRELELOTH B,
SIRER : 1) BHEAERGERS “BLHEERERS BEBREE" , BEBHEEE, 2003, pp. 864-871
2) Newsom, [ Agriec. Food Chem , 22, 886-883(1974),
3)  WAEREUE - BT, BARFERIRME, 2005, pp. 456-459.
4) Gustafsson, K. H. and Fahlgren, C. H., J. Agric. Food. Chem. , 31, 461-463(1983),
5) Marshall, W. D., J Agric. Food. Chem , 26, 11-115(1978).

2z RSEH (KB orso= 55 A (0.0034 ppm)



B - FRSBEFEREIREZBEL-REAZOHE
—A AR A—REOERE—

BERE (REREBELBEMBLEZMNER . MKE, TREF

% 54 EEERARMEFR. EET) FRI19E5A

(ER 18 EERRBUAMBRERS. TRISFE2ATLRR)

1. RU®IZ

MEREZE TR, fPSEGOBIERFOEE TREEOREZT> T 5, MEPSERRFERORIERL,
B iER I A TEASPHEEBC KR WET TR, BFBEOFREBLONTHREAHRERL WD
BENPLLEETHS, BARIOZE2E&FHIIBNC, BAMEFEOHBILEDH TS, ZIZTiL, PCR 2H
WEBEFREEFEATA L LT, HOREE TOARERIBICEE T A EBTELI A ErZF—

BHEHORBEIZSHNTHET B,
2. fEEEOMEL

R, Areenyy—it LARWHEEFITREMITENL TR Y, YT CH PR 17 £ 3, K 18 FE
12 BERBET L HOEARRELTND, HrERASF— 2 UEEHEH, 03 bATEEREL LT
BESNTWADIR C jejuni (HwErsgF— - PxPaz) &G eoli hr¥uiszd— al) Tho,
B2 C jejuni RBREZELBELTVWAILHALATEY, BRNOLABRSTNBARERL Lo TRTEERFESED

A TBEE B. &I

SO |

TR A
42°C | IS
Sy
]
42°C 2T
oL, o=

| | |

|mis | [ e | [ avrvm | | oosesorsse |
]

BRSO xao——

BATlE ik BEfE
it STH AR | | PCRGETED |
l I
- A P U=
IR TR U A e — iR
47C 2B g
" PR BT
| et pe—
* —EOPCRTAATY Y5 —
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A. #{LFEMHERRRIZLZEHBRIEICER 3
BULEAEL, RIEpAE 1 BARRBE, o
ERBEICHRAHRET ALV IR TH o,
MEFECLBERB -7, olEgEs, 7
S ARNEETEM EOaoo—RNA Ry
F— LR TENE, MR R TR RER
A ERRER & Eili L Tz, ARBREBEEOSE
B € Jejuni ERET BN, EHOBCEEE
WL TREELRIBERDHEI L. BRE
AR EEESRTE € Jjejuni B b5 = LA
EEhTBY., BEREROONEEZFEERES
WMBEThot, Z0OXIIE, ELEAEIRRER
IBEECIBRAS S LD, BERTFHREE
DEAREFE N,
3. REHEOLRE
BROFEER L7z o Tik, RABEICIEES
nTEy., BEIEEERE & LTHESh 334
DEW C jejuni & C ecoll OBETFEHED
HEHT A FBRERAVWA I LICLE, AR
R F—HLANTRET DHDPCRITH
WAETFAw—i3fFL2 R b0RREER TS
P, WA 2R EMRRIES . 2o—
BEDOPCRTC jejuni & C coli BHRHITED
FEFBELE, W 2hD7 74 =—%2RHA
Li-fEsR, RLICRT 7FA4A~—%FBIRLE,



C Jejuni DT T A ~—ik, BRENASMERET— FT 5 RETEZHIE - RIUT L) KRIEATVS,
K1 TI7A~v—OEERFEHETA X

2
it Primer HEEF| EHRET (bo)
p
HIP400F Forward GAAGAGGGTTTGGGTGGTG BRI
. Jejuni 735
HIP1134R Reverse AGCTAGCTTCGCATAATAACTTG g
CC18F Forward GGTATGATTTCTACAAAGCGAG
C. coli CCCH 500
CC519R Reverse ATAAAAGACTATCGTCGCGTG '

(Linton et al. 1997)

M 1 2 3
PCR &1 1:161"00}:;p ladder

IS : C. coli

94°C  1min 3 2! C. jejuni
Ty y” ] e 3: C. coli & C. jejuni

¥ L Rl «— 735 bp

60°C 1min 25 A 7 3 i ™ 500 bp
ik -

72°C  1min

¥ 2 PCRGHRUMER

WERTIE., € jejuni & € coli ® PCREMIZIT =— U W ZIRERN 66°C & 60°C TR - T3, M0k E,
BOCICIET DI LIC L, METEA —E D PCR CHER S AR - BT 2 &M TE7, PCROFKEFEE
K[EKMORREER 2 17T,

RE. HED B O DNA RHHEEIL, NaOHEIZ X B 740 U SRBICHRE 2TV, 0% Tris-HCl Bilig TP
MTBTAHVIMHEEF L, RETEEFORLBE LY L HEOWHEABRIF T, MEOBWPR Z2/TH 2 &M
TE,

4. B

WHROBEFETIE, BEBAGREZRESHSE T IHEBE o Tnid, REFBEONBERIT, ER 18
EIARV I AORPHENOBIC 3 A THEREE T LN TR, $i, R C Jjoyum MEDEEEL LTH
VTN B R BRSNS R R TARAR B AR b oA, PRICEASREICEE Y52 & T, HHEALRER
e L o,

i, EEETCHRENEBE TH o € coli 1220 ThH,PCRT ¢ jejuni LRIFFICEHTE B L3027,
EEFICER IBEORPTBHEGETHL, A—OBPETCRESOBEOENS € jejuni BRE SN, HaEM1L
C coli BRHENEEH, —ADBENS C jejuni b C coli DMITFBBENEHFNRE Y, HKEWESR
R/BAHAZENTER, 2L LT, SEOREFEOREBIREAREEZHIT TS, :

2B, 5E, BEOFEFREROELFEMMERI G PCRIEEZFEE LN, HE, e As ¥ —(ihoE LR
RIZELZHERPEATMEDTBREENTWSH D, BESR. SEENEEHEKICYWTIE, B TERNRME
WA ORMBRBEET> T3,
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EHEE (RRAREUAFRBETHER). HKE., TRHEF
% 66 ERARARWERSRE., (U™ FKI19F 108

[BEMIESE. ey -l L5 BTERFANSEMITHEML T 5, BT THEERE L TWEREFIERL.
FFEAMRRBIC L > THB2RET 2 A ETho, ZOFBICLD L, BEOHREIRS LBRE o
Tz, Fhk, £LEMRERO 1 > TH 5 BRENASHERENBEETHINIT Clgun LRIET I, Cjejuni
THHOBPHECL > THIEEICAZEENLLZ L, BEREMNAKGHEENEHV Clagun/ b bz LRHEEE
hTED, BEOBSRERESPHOEMRRERESSLE Chof, ZOL I ICEALENERMEBICLIRER
HBRAMRH B, SE, HREICHERNSBETFERYT 25 (PCRE) 2@itLA,

[FHIBEHOREZ Y- T MR 2REPERCEESHh, EBCREE L LTREIND Z L DEV Cjgjuni
& Coeoli D2HICHKY, —EOPCR TINLEFABIEREBTEAFEXER L, XREBELZW 2107
S =2 ER L, Bk SREEkEROTERIC PCR #1727, PCR OERM L, BEAR 7 I <—& PCR
GifEBELE,

[REBLUEE) £4%2M2T b0 L LT, Linton & (1997) O7 7 4 = —%#FIR L, H@EY A 20k Clejuni
A% 735bp, C.eoli 5 500hp TH 2, PCR &4bix, BEMH 94C1 &, 7=—V 7 60C 145, HE72C145. 25
B ZPMCEREL, XETIX, 7=V P BER Cjguni? 66°C, Ceolis 60°CE R0, Blx iz PCR %17
TR, SE 0TICRETAZEickY, —BEOPCR T2 @M FMFICHRHTZ 2 N TEL, RIEZOB
kDo e o—Z o TS - /7 A LESERHMRERE L%, EE PCR ILL2ERRAEZIT-THE
D, REOFTEFEIIMEED 1 ABM»S 3 B~4 B~, RBIZER SR, £, A EHMEREER T sl g
LWigERb o, PCRECEETAZLICI DV EMRRENTEL 2o, BiZ, £ FAERREBECRAE
BERESECH -7 Ceadi 22T h Clefuni LRIMICBRIHTE S X S tinoin, SEOREFERER. ZEEORT
HERECT, RehPRErHTF T 2D,



