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H AR 14 #S O AKIEDNHX V7 F(Carassiusauratus (gibelio) langsdorfil) - EL, Ahy
IRV LGHITHIGIZAVS DDT, 70V 55O A B 3 R B HEH(OCPs) D E M i & A1 7>
77

M T OCPs MRS AL, HARDRIKIBIC 51T DIRHIPHIZ 725 OCPs DI 3G L7
-7,

XU 7T AT OCPs Hal | 3in B 824720 0.98~18ng/g, BN E &7V 120~1,600ng/g
THY, KAk, F/hE8T, B, VE— MIOIE TR T,

WEREH T DDTs & UF CHLs 23 &l & THEML T, 7 T ORI E 2720 D OCPs
TR L OV 7 A B B U T LS O OCPs 2 FE(TOC 24720) % F W CIERE - W i fa 5k
BSAR)ZHHLT-LZA, X7 FHICERETEREL QW =27 4, pp-DDE O BSAF
<, R EDRAES UKW HCH 3, p,p-DDT KO VR MR EZ R LT,

PEIIAIZIWT, ¥ 7 AT O E &Y 720D OCPs JREITAAINEARD T MEL, P
~OBATIZEDEE Z BT,

AAFHPH D OCPs I BE MR RR DB FELHE LN R E L TR LRI BT 29088
OCPs DIFAEZRIT 21~37% THY, X AAF L LR FEE T Em o7,
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(PRl 20~22 FE 1)
L3 9

VAR, Z2EMIOEEEAF TV F b (0x) OEEREDLATEY, AHICBWTH Rk
19 AL AT » FEERD 10 .50 12585 S 7,

ZOREDO x EMIREBRIT, KiEh) b OB L b bR 720 x BEO EFNEZ -
TBY ., KENL OIS L OHN TOERSTOEENER ST\ 5,

ZIT, OXAERICHETDHEEBEZLNDIEA X V{bAKkFE (NMHC  RFEEK3~11 D
55 WVE) 1 oWTC, ARTOREREOHREZITV, O xBE L OBERIZ OV THRET L=,

F9. Rl COMIRMEE (—RRERKEIER : 3/ Avul Ak A, B8
Pe A 2R E R - 2 )/ A AR Tk, S e ERWEIL, Satas b by
Ty, TanRy THEUOEIWE TR A% E D, XUBEy, ReF v mFARE
YR T I E AL 10 ME T, 2RO 0% % HH T, RS- ok E
tigd % & BB EPEH T A RE R O WEARRT N —Fm < . OO ER A —FLL . E O
FZEAERE ThH T, o, CMBIEZHWRARGGEZHE L E Z A, Ikl
T (GS) NeLHMEIRCHART T Y Y U ARKDOTEENRZ <, BEHEYEH T AOF 5135 )7
EBHHI40% % HOH TV,

LTI & FEARRTIZ I T, Sk 16 B2 IS0 L 7= AR R & 4 E TRl Shi-E 0k
Mz tigd 2 & FaREIIK< 720 S8 TR iafn R K BB A0 & R IR AL KBS
D E D HEG VR 2o TV,

W2, —BRERKMEROILTMZIBNT, & CLKE~E6K) LB (9~18KF) Dk
WEFTRA 2 Tk 20 A 7 A SR 21 AR 4 H £ CEM L, PRk 21 £ 5 A IixHl (6 ~11 Ff)
R (11~18 Wf) DOLEGHEZ M L=, ZTOMRER, FREHIC L2 RELEIX, &iTiX
FEAEEBIER2NL OO, B BRRITRK TS HBEELE L T\, £/, CMBEEZHW
FAEWEGERD L KIIRERTARL PHAD 5D 5EENEL . - BT E#hHEHE
TADFFHENZ L 725 Tz,

FIRAEHMICBIT 50 x REMOFH 6 ~ 9RFOfE L Z D B O HiKE & DZEZE O x M5y
ET 5 &, FETITH 50ppb, H -FKZE13H9 30ppb, &Z=[3H4I 20ppb ThH o 72,

Z 2T, O XM NRL L 725 R 21 « 22 FEOFRZIT, O x ERKIZHE7T 5 NMH C OFf
E xR T, BIFRTADN D OBMOEEN D72 E Bbihvsd B 2T 25 & fafnik{bK
BT i-TZ o, TH i B N B Y 3 RATFARBE S AFY T
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UAFNARBURENTFELIZEEZOND, . HEHRRIKERO hrv=y | =F
NRBY | FUL T E BROREEEBNRKE S, EORENLFINCT G LT R E
TEhhotl,

BT, AL FERISTEDTEE CTh 2 RIS (M1 R) & BV, & XI5 I
SNTWERED DO x EREEHEF LI, ZDOHDOEBEDO x AR KfE L T 5 &
REOHEFEO AR KEO T RE L, D &b ZOHFHE L DER, BIiOEHEO—H &
Ezxohb,

IAEDO x BIREHSRIT, KEEND OB E Bb b IR0 x BEO EFREZ T
WABHMN, MNTOARKRO x IBREOHIE HIEH SN TWD, £IZC, WIERT —% ONMH
CIRENSO x BEZHEG L. BIZBITATNTAER IS O x JREE D Y3zl 7y & H#EE 3
H—DODHEEEBL LI,

ZOFEL, WREEAT — 2 ONMHCEE (6 ~9K) MHHNTOO x ik KA &L
HEEF L, FEOZOHOO x sy L ki35 2 L1k, HNTOAERSY & Hisns 0B
Mot azMET L ENAREEZLND,
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FRIRAF R0/ T A MAKIC K D IEBERBICIER L, 1ERFE & OFEACBRR, RHEIC X

LHIBEINLELT & O & F S EREEDIRE SN TV DM EBY OB ANFEIZ DOV Tl

BB HBIRNOREEZIT-o72L 2 A, ROBENMEF LN,

O A EOFHA THIEFEIZ W T 86 DT EENHBLIL, 20955 THABAFT
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© WEORAE & AT, BAROREEL (10 -7 #), WEFE (6,100 >767g).
B EEMEEICLED5EE (70.8%—56.2%) WIL b Lz,

@ HTH, BEOTETRKEIZHIL WL TYXF A TANKELI WA L BE
% :3,877g —80g . fHIA%L : 2,899-335) 2, ABERE DAL CREEIHDOWA .
KB ERRE) REELTCWLILDLEEZLND,

@ T A EOBAFEN I EDREIZIL WA (0~1/3) L7eh, 27V~ 7 VYR
EEAEBINRL, Fo, Ty XTIV RRSENIZ O THERLE, b
DOHBRIZONWTIEA B BEENLELZZ LD,

® BHFEDOEO A BILRITRD e roTz,
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GCMS IZLDBREHF PV =F AT I v DIHT
OFRiE T ALIUIN B BER 2R ZET)

[IzT®iZ]

N x=F LT I (LLRTEA) 1 THERKIGEWEICRLY T DR S 2WE) & L TRES
NT=234E O O—>C, E/RFRILERS, Yupthifd, 223850 BIK GREAD . Fmmis kA,
BRI TH B, WAERIEOWET, P AFAT I v ERBEOBRAREET 5, BEDTEADS,
Wik UCIdkE B VS OHHEN G SN TV 5032 BEERKDOHTTESCIRE L~V OWE D
RN, 2T, AL BMEA— Y v R W, BERh . GC/MS-SIMBIEIS K 5 EBRE R
DTEADEINTEE BF L= THiET 5,

[Fik]

b R A O Fo1 & (AR 20 ) | 9I29E- T \*ﬁﬁ{f@@m‘ 7R (GC/MS
EGM DR, FUBHHEE & Ol 7 1E DO R MDL&UMQL ORTE - FH, RNEIGER, 30k
PRATERER, BB OMESE) 21T-o72, WIEEMEIZIE TEA-dis Z V., RINENGRER, 0BHR
R BRIE TEA100ng Z ¥ L C 3 L 7=,

(R L EE]
(1) GC/MS M7E St D ek

GC 7 7 L &Mpl LIz S, DB-1 (30mx0.32mmx3.0um) (ZRERT b U 7 AALER (BRERT B U 7 A8l
AKX ) —N% GC HEALBHEOFR) LEbORRLBEELSHETELZ LR gholz, L%
L7eWGa ., R (SOng/mL FREELLT) 23R SN WIGAES, EERET (v MY 7 2D EIC
X)) TEA ROWWHEAEL HiIcE— 27 W Wo =8ISR R 57 (Figure | 2fR), £7-. BT A
DIEENENE T —Y IR REN>T-, TEA [TEEIZ L > T,

EEEYVE ORFIRECE — 7 JRIR R 0 | A X ) — L -Fif T Table 1 GC/MS conditions
L (1:1) THROLOEERSMETEX, GCMS &ff:% Table 112 GOMS: Agilent 6890/5973
/?,9:— carrier gas: He
B column: DB-1(0.32mm x 30mx 3.0pm)
oz mz 101 ~f TEA pre-treated with 1L Na2CO3/MeOH
EH‘ "“‘“‘*‘*‘*‘ﬁ 1"“”“ : L / oven temp: 40°C(1 min)—10°C/min—100°C
=iz 86 miz 86 —30°C/min—280°C(1min)
E . _ ,/\_ =l ™, o
i - £ injection temp: 150°C
miz 116 THA-1S mfe 116 TEA-415 inj 1 .
05 116 Yo i - T - jection volume: 1pl
Bl ;; e ] L /7— = injection method: splitless (1min)
ELmr: o8 NM !E caix 93 j\ interface temp: 230°C
E . . =

|

ion source termp: 230°C
ionization method: EI
monitor ions: nYz 101 and 86 for TEA,
using [A) non-treated column and (B) Na2C03 treated column m/z 116 for IS (TEA-d15)
(2)  FBHEE K OHhH T iE O
A Z G LRGSR, TEA XU I Z 0GR R D EEANTIT S DNV 7o DIE BN EETH
%703, Sep-Pak Plus C8 Z M\ T Backflush it 32 Z &1LV | DEOEE T TE 5 Z &34

Figure 1 Chromatograms of an air sample spiked with 100ng TEA
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o T, BT A Z ) — A THRWAS, Bk GC/MS JIEICB T BEEOHE NG A X ) —/L-FE
T (1:1) & L7, (HDETQR)DE ’ Air sample ‘_‘ Collection ‘_‘ Drying ‘7
PIAERN B T 1AL Figure 2 D L 80 Sep-Pak Plus C8
& Lf:o 0.7 L/minx24h

(3 SO L{Bmmlj [Gomsenn |

IDL, MDL, MQL X OUINEUGRER  veomacor (2 mL !

Dt F% Table 2 \Z-T, 72, TEA I baclflush extraction ) . )
Bt G OIS C O IEE L T2 = &2 Figure 2 Flowchart of Triethylamine analysis
EZoDHZ ENnD, TEA A TEA & REROSEMHT

Nitrogen gas 30min

IS (triethylamine-d;s) 100 ng

e TEA
GC/MS ﬁj\ﬁfbfl& :5 TEA k Lffﬁﬂjéﬂé: kﬂiﬁj\’) E TEA—d15
72728 (Figure 3), TEA HFAHEIZ D\ T b HINENNEER 2 =
177, = m/= 08 o)
Table 2 Method evaluation T s 5-"11-(2,““,5-4 56 53
IDL MDL MQL recovery i
(ng/mL) (ng/m3) (ng/m3) (%) — TEA—d15
TEA 2.3 (n=7) 8.0 (n=7) 21(n=7) 89.1(n=9) -
TEA hydrochloride - - - 95.5(n=2) -
(@) FREHEFIERER - ey T ANk
TEA % 1 L RAGEEN & /46 L 72 Sep-Pak Plus C8 71— T
R w3 FOIAZ ) —)L-Fife—F)L (1:1) CTHIH L= Figure 3. Chromatograms obtained by
AR DOV T, 2N EIVE IR L OB ARAT D56 OIRAFE injecting TEA (upper) and
AR L7, (Tables 3 and 4) TEA hydrochloride (lower)
Table 3 Storage test of TEA (Sep-Pak Plus C8)
storage time none 1week 2 weeks 1 month 2 months
stored at room temperature 100 99.3 100 88.4 78.4
stored under refrigeration 100 - - - 88.3
Table 4 Storage test of TEA (eluate)
storage time none 1week 2 weeks 5 weeks
stored at room temperature 100 102 96.0 90.3
stored under refrigeration 100 94.6 98.7 95.1
(5) FEEEREIOHIE miz86, TEA 27ng/ni
. s 2 . s . o TEA-d15 (miz 116) detected
JAM TR O— R BIR (FRERRE) Lo -

B 2R (EATTRER) (230 CAaGtE - ™~
PR UAGHEICLVBIELZEZ A, FHITnd (8

ng/mANE) ~27 ng/m® 24 BElo 9 5 3 FEREH) . FEA

= miz 101
BT C nd~35 ng/m3 @mosH1EKH) © TEA 23K " 56 58 60 62 RT(min
H & H7z, Figure 4 (ZHIEF| %2 7RT, Figure 4 Chromatogram of an air sample
[0 collected at Tobata on February 22-23, 2010
{=x:iii |

AOHHEIZ LY, KREAFO TEA ZE&E FR 21 ng/m TERT D2 ENTE, RERXKTORE L
NEHRETE LB OND, 2L, EEEICIT—HMOE (TEA ERES) HNEEid,
E="3'C N
1) ENLEREEMICATLSFE T — &% ~X— A (http://db-out.nies.go.jp/kis-plus/)
2) R 2 FEALFE S HTER A RS E p.1-9
3) b EREFRAEEMO T & Pk 20 FEERR)

X AWFFEITK 20, 21 FFEREA(CFEBREFEENEDO BRE L TEMBLIZLOTH S,



Supelclean Sulfoxide IZ# 17 % PCB E14EAD B H % &)

OM#s FRR' & =X KR EFS MLt HMX'Y €F #HEp°
(NETHY /82—, tHAKXTH 7, *AMHERERMH, ‘AKXKERI, 29<7
IWRYYFOrRY)

519 BIRBLFHARES RRY—RRK FR2F6H GHTEMH)

[IZT®iz]

FIZ T A ORI & LT ST A JIS C 2320 1 FEOHERINN D PCB 2 38R A 4y f
THFEELT, VAFALALEFY R (LT, DMSO &3%) V Z2iH U= fdhh 5B BEx T
b5, LL7eh b, DMSO sBlidfltishi R, Mk & mERE PCB & OpREcfE %
HT 5, £z, ilEn— &> 2 LickdavIx—varzlbfalans, £2C, E5D
. YU BFNMIT 2 BT I UBBE R OANVERF Y REZLFEREE ST 0 AR—F T V7
Supelclean Sulfoxide (SUPELCO) 26 A L7z, L fi{f/ 208 riEa et Lz, £ Of%E, PCB
PEMEOEMZENCONWT, HTOMAL/TOTRET D,

[F]

Supelclean Sulfoxide (6g/20mL, LT, SPC-S &%) 12 20mL ®7 & b2 &t F WKy %2R
W2k, 40mL @O n-~F Y U TEMREIT o2, KIS, BEERE DS PCB 2K (AccuStandard
M-1668A-0.01X SET Z i A L72b D) 2RI L, 40mL @ n-~F 4 > THEH S 72, 723, 40mL
D n-~FH 0%, 0~10mL, 10~11ml, 11~12mL, 12~17mL, 17~22mL, 22~27mL, 27~32mlL,
32~33mL, 33~34mL W NI 34~40mL @ 10 W57, S 6T, 10 B OREHZZ U > T v
T ANA 7 HEIM L, HRGC/HRMS (micromass ¢ AutospecUltima) (ZC HT8-PCB 1 7 A T4y
AIRE 7R R R MR O N E & Ml LT,

(R L EBLE]

40mL @ n-~FH 2 TEH L7zfER, SPC-S 725 ® PCB 2RMEKREIHEIL, 55~125%Th -7z,
RO BN EERIZONTL, BHBEEEORENB 26N &6, BMRARE L COREES
60mL £ THMS M EITo72, ZTOME, 2 TORMERIZIBWT 80%LL L BATF 7Bl #1525
ZERHKT,

F7-, Tabl 1 IZH& n-~FH U757 a LB WT, BHBNEKREE R L BEEREZEL LS
WIEIZZR L7z, Table 1 736, Deca~Octa 72 & D e 38 B DS LRl i) B < ¥ H 3 A H 7] A3 HEaR
iz, 723%, DMSO srBlfitiiz W\ C b Fr RV EE R RIEE D RITCRK FER SR S5 2 &
5. SPC-SIZBWTHREBROZFEENRIB I NI, S5, FOR B UBRICHETR 2R 72 0 BIEER

PCB elution profile on Supelclean Sulfoxide SPE

Koji FUNAKOSHI!, Tomomi IWAMURA?2, Yoko KAJIWARA3, Kiwao KADOKAMI4, Toshiro
KANEKO?5

1 KAWASAKI TECHNOLOGY CO., Ltd. , 1-1 Kawasaki-cho, Akashi, Hyogo 673-8666 Japan, Tel +81-78-921-1673,
Fax +81-78-921-1604

2 Aqua Research Center, The University of Kitakyushu

3 Kitakyushu City Institute of Environmental Sciences

4 The University of Kitakyushu

5 Sigma Aldrich Japan



Table 1. PCBs eluted in each fraction

12~17mL H159M25/4175/ | #13THT3H1T/ #13, #12/#64/ #143/#44/4#78/
#204/4#207/#209/ | #182, #187H31/ | #205/4#24/#21/ #11/#94/#158/ #35/#81/
#208/#121/#30/ | #48, #4TH#153/ #160/#118/#106/ | #83/#142/#127/ 27~32mL
#197/#155/t23/ | #50/#61/#26/ #185/#144/#140/ | #15/#85/#189/ #120, #110/4122/
#2OM184/#201/ | #92/#6/ #124/#109, #107/ | #190/4#186/ H41H16/4#19/
H14/4188/#111/ | #112, #119/#108/ | #76/#58/ #102, #93, #98, | #134/#174/#53/
#H148/#7/#154/ #199/410/#67/ #87, #115/#150/ | #95/4#22/#176/ #173/4129/4170/
HOMGSRIHGD, #75/ | #H28H1TSIHET/ #149, #139/#66/ | #156/#20, #33/ HABH15T/H37)

17~22mL #101/4#74/#114/ 22~27mL #60/4130/470/ #105/4#56/4#89/
#202/#203/4#90/ | #8, #5HBOM 181/ | #88/#104/#113/ | #1TIH138/H145/ | #136/
#198/#100/4#1/ #180/#123/#166/ | #18/ #135/4#171/#195/ 34~40mL
#168/#103/4#2/ #39/#1477/#167/ #86, #117, #97/ #59/#152/#51/ HRAHRI/HIE/
#34/#196/#99/ HI2M#36/#63/ #194/#4/#32/ HILHTIHA2/ H5A/H198/#46
#161/#146/4#62/ | #49H38/#172/ #125, #116/#193/ | #164, #163#55/ | 41 30m40/4126
#133/4#192/#3/ #200/#191/#43/ #2T/H141#151/ HT1UB131/#177/ #169/477)
#165/#183/#206/ | #52, #69/#162/

R 2,41, 3,5-0L, 2,3,5-(r, 2,4,5-(LWTNT 2,4,6-MLDERICEE Y & 5 R A FFiz W EIER DB 2 F
KRHMEPIZH T, —FH, WHPNELS 2D EFEEBBIE S LT, 2,37, 3,47, 2,347, 3,4,5-
MLORRIZHEY G HNEICHF LA T 5O KO 2,6-00X° 2,3,6-0L 0 BMEMRA R S iz, Fio, BIEER
ELT, AU Zva_oB 250 T SPC-S @ HPLC Ah 7 A& H LI- A EhiER 21T - 7-5E
S FERRICHESRDBEY & O M E I E R S 7 B R OB MBI AR S, o Z &b,
NV FOBBIRTFOBEILEICR D 2355 0 5 LTV D BYERIZOW T, SPC-S & O AAEH
EN$ DAEANC B D L HEZR LT,

(#3

DMSO ZyEcfhitiid, fEENMEMTH VRE LI EZHE D -0I2id, FEFOREEVLE LT 5,
L L7235, PCBAWHCIE. S ERBEN~=a T UELENE72EI12L 0, WED AL AN—T
MEBREENTWVD, 9 LcHEmNb, WO FOAEE T, SO TE 5 SPC-S Z v
T PCB O MEEB Z MR Lo, MiTORE, BHOFRWE D& LT, @R, Ao B UBRIZ
WHREFFT IR OTMER, 2,407, 3,57, 2,3,5-(, 2,4,5-( % N 2,4,6-(1ZHEHFEHL S 7z BRI
oz, — ., EHOBENLOE LT, 2,30, 3,400, 2,3,4-(LIF N 3,4,5- (LI HE R B L S 7z B
PERRERR STz, S5, RY Z7ruaXr B Ui 2Mahc 20Tl HENED & 5 BIEED
W HB IR ) 3 R S 4L, PCB OB 2 KT A5 B E b7,

(2% Cik]
1) @EE=G ; BT, Vol.5, pp.647-675 ; 1995
2) &FHELS ; 5 16 BRI b RSB 54, pp.818-819 ; 2007
3) Masahiko NUMATA & ; Journal of Chromatography A, Vol.120, pp.68-75 ; 2008
4) TS 5 5 17 BRI bR B 5, pp.422-423 ; 2008
5) MABRRREN & 5 5 17 MIBRE LR n R B, pp.430-431 ; 2008
6) BRI & ; BREE & HIEHI, No.11, Vol.36, pp.13-22 ; 2009
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2[F 16 #E B OF)IKIZEB T 5 B :owc

EEL PR ABRA ML M L KREER L EiE ES. B
WE T4, HIEAREN S, B MO O SCr T SEET S LT, BRAE
R~ 0 R = TTEY 50 el 7 [T 7R S O SR (G B o i 115 SR 2515 5
{RJ_H’H% 16 iRt HEL%L”H‘ okEZ Y (EEE Y, JOmEREE . ST
BRI 3, EIREBEE 4 B IRBEEE °, BEESEEIOR S, BB RBHRF T,
v i R B AT ° %ﬂr@ﬂ“f—ﬁﬂ?% SOERFHREREE 1, ERETE U BRURRE
W2, AU THRERRIEF B, BV IREMRE 4, AESUN T SIR B ha’édﬁ 18 Ak
1?]

[ﬁubﬁ]ﬁﬂm®m$%ﬁﬂ%$ﬁ$$@ﬁﬁﬁfﬁét% T DRSO & OFFECE LTI
TR EREN, ZOZ LG ﬂﬁifzht MREE D 27 AR EMIZIBET 2 Z L2 002 LT, WK
G)E{K#ﬁ&‘#ﬁ’fé LRI, FZCEMIE TR, £ 16 HHEFIROFNAGREHZ W TR
umu 75w O CEBTFMEFF M 2T > - O THRE T 5,

[FiE] BEDKORE - BEPKIT2E 16 #hERFR (bimE, SFR, Bk, WER, BER. B%
WL RBEWR, HOSCER, ERRAVR. EAIR, SR, R, SRR, BEUR. EREE, ERER) T 2008
HE(Z 106 FOEF, 2009 412 110 SUEHEEL L=, sUEMKIZAR ) # > 7 | WIRTSEE TEBVHIRE Lz,
FUE K ORI « BB 1 BCERRE — K — A & 2 —b (1:9:90. viv) lomEFIL, H T AHEEHET
RS LTSS mERE Lz, BONEiEETOAX )=V TarTF a=7 L CISFF 7
4 A7 GM W) i@, A%/ — LV THEH L, ZhEEFEN A CTEE S & CEMB/MEE S Lz,
FESE e FRFRIE S wmu FRFRVE TG e th 2 FVCRITESEE L7z S, sephimurium TL210 ¥ % R #hC Ay
WL, OD=02 (TR L7/, BR ¢ K7L — b ETHEMIER (NSP-7000R. ATTO) # T4

2 THREMBEBEAN L, ZhICEEOWEERENL, BORE Lzt 30°CTHERE Lz, RIS
%240 FICBITDHEAEEZ NI F vy AT —F#— (INRAB2100. ATTO) ZMWTHIE L7z, HEE
1 U= sz 1 ORI E Uiz, S0 HIFHEE IR R (—S9mix [ 4NQO, + S9mix 1%
BaP) (ZxIT 2R MLE LTHE LK

[#55R & B8] Fig.l O Fig2 (2132 16 #al FFR O RIIK OIS wmu 3ERFE R 277 Uiz, 2008 4
T Uf 2009 DML & bIEEFEETHEEZ R L, THEEZE 2L R L7l smic 20T, —S9mix
FHT COREE Figl 12, +S9mix F£fF T THREREL Fig2 (2 Lz, —S9mix 4 T CHitE & &1
MEZor Lo, AuymE 225w, Batdier mIl, B2, BEEINEOZEN, mH5FEIN, =R
BAFn)Il, = L CieEROAME) ., Zﬁ%JllﬁtﬁlﬁEJll'@%ot —JF. +S9mix FHFTFTHELE
ISHE Ao U s I st s N, frE I, BN, ZEEN, B B BiAl, I, ZmRERI,

Genotoxicity of river waters in 16 prefectures around Japan

Shiho KAGEYAMA®*, Daisuke NAKAJIMA Fujio SHIRAISHI, Ryo Kamata. Shin-ichiro NAGAHORA. Satoru
TAKAHASHI, Kayo TOKAIRIN. Takashi SAKUMA. Hiroshi TAGO. Fumiko Oguchi. Yoshiko IMADU,
Hideaki YAMAMORI. Kumi MIYAJIRI. Hiroaki KITAMOTO. Keisuke HATAKEYAMA. Yasukaki
OKAYAMA. Keiko SUEYOSHI. Kiwao KADOKAMI. Katsuaki SASAI Akivoshi SAWABE. Sumio GOTO.
Hiroaki SHIRAISHI. Noriyuki SUZUKI

*National Institute for Environmental Studies, 16-2 Onogawa. Tsukuba. Ibaraki 305-8506, TEL 029-850-2186.
FAX 029-850-2849. E-mail: Shiho.kagevama(@nies.zo.ip
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dtimiE
EHE 2% B
(ng/mLas4NQO) (ng/mLasBaP)
20084 0.05 20084 0.51
20094 0.01 20094 0.92
|
b |
EER Nt EER N “f“"
ORI sap h & xzn 2PN XER  mEe
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Introduction

An ongoing nationwide project monitoring persistent organic pollutants (POPs) that was initiated by the Ministry of
Environment of Korea and Japan has been carried out in both countries since 2000. Crucian carp was selected as a
representative freshwater fish because it is widespread, easy to collect as a proper size and sufficiently numerous in
both Korea and Japan to be sampled and be representative of the bioaccumulation of POPs. This study determined
and compared the levels of various POPs including polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated
dibenzofurans (PCDFs), dioxin-like polychlorinated biphenyls (DL-PCBs), DDTs, chlordanes, drins. heptachlors,
hexachlorobenzene (HCB). mirex and hexachlorocyclohexanes (HCHs). The aims of this project were to compare
the concentrations and accumulation profiles of POPs in freshwater fish in both countries and determine the causes
of difference between sampling sites and both countries.

Materials and Methods
The crucian carp in this study were collected at 16 sites in Korea and 14 sites in Japan from major rivers, lakes, a
pond and a wetland in autumn from 2002 to 2004 in Korea and from 2003 to 2005 in Japan. The sampling sites are

reported elswhere." The edible tissue of crucian carp was separated and stored at below -20°C before analysis. The

analysis procedures for PCDDs, PCDFs and DL-PCBs were described previously. * Analysis of organochlorine
pesticides (OCPs), DDTs, chlordanes. drins, heptachlors, HCB and HCHs, in Korea was determined simultaneously
using a general analysis procedure for OCPs. Briefly, twenty gram of tissues were homogenized with 50 ng of an
internal standard in 60 ml of hexane:acetone (2:1, v:v) mixture and centrifuged for 10 minutes at 3,000 rpm. A
liquid-liquid extraction for pre-treatment was performed with hexane, and then dehydration with anhydrous sodium
sulfate, hexane-acetonitrile partition and rotary evaporation for concentration. The extract was eluted through 10 g
Florisil with hexane, 4% diethyl ether/hexane, and 15% diethyl ether/hexane. The final volume was concentrated fo
1 ml using a rotary evaporator and finally by purging an ultra pure nitrogen gas. The peak was identified by the
accurate retention time of each standard and finally confirmed using an Agilent 6890 GC/5973N MSD system. In
Japan, analysis of OCPs was carried out in accordance with the Ministry of the 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 300 ml 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. Measurements were taken using high resolution GC/MS (210.000).

Results and Discussion:

The total TEQ concentrations of dioxins ranged from 0.059 (Teshio River) to 1.17 (Masuda River) pg TEQ g wet
wt in Japan and from 0.089 (Damyang dam) to 1.91 (Koomi) pg TEQ g wet wt in Korea. Table 1 lists the average
values. The PCDDs concentration was much higher in Japan (0.019+0.16 pg TEQ g wet wt) than in Korea (0.023+
0.039 pg TEQ g wet wt). The PCDFs concentration was slightly lower in Japan but the DL-PCBs concentration
was similar. Therefore, the higher total TEQ of Japan versus Korea was attributed mainly to their higher PCDDs
concentration. As shown in Fig. 1, the proportions of PCDDs, PCDFs and DL-PCBs were, respectively, 34%, 13%
and 53% in Japan and 6%, 26% and 68% in Korea. The predominance of DL-PCBs over PCDDs or PCDFs was the



same in both countries. The main difference was the relative distribution of PCDDs and PCDFs. The proportion of
PCDDs was approximately 2.6 times larger than that of PCDFs in Japan, whereas the proportion of PCDFs was
approximately 4.5 times larger than that of PCDDs in Korea. This suggests that the sources of dioxins in both
countries were somewhat different. PCDDs were reported to be impurities in herbicides. pentachlorophenol and
chloronitrofen.** PCDFs with lower levels of chlorine atoms are formed during combustion processes. Almost all of
the PCDFs found in crucian carp in Korea were tetra- or penta-CDFs (2,3,7,8-TCDF, 1,2,3,7.8-PeCDF and 2.3.4,7.8-
PeCDF). Therefore, the accumulation of PCDDs and PCDFs in crucian carp collected from major rivers, lakes and a
pond in Japan was primarily due to the use of herbicides, whereas the contribution from combustion was the major
pathway of dioxins in Korea.

Table 2 summarizes the OCPs concentrations in crucian carp collected from Korea and Japan. Since the detection
frequencies of pesticides in Korea was quite low, ranging from zero to 19 among 48 determinations, the average
concenfration of each pesticide is given by assuming a value below the detection limit to be zero. Therefore, the
mean values reported here are the so-called lower-bound values. Mirex was not listed as a pesticide in Korea
because it has never been imported and used, and the concentration of Mirex in Japan was also extremely low, i.e.
the upper-bound of the 95% confidence limit was only 5 pg g wet wt. Heptachlors is the only compound of which
the accumulation level in crucian carp was higher in Korea than in Japan. However, detection frequency of
heptachlor was much lower in Korea (only three among 48 determinations). At least five or more groups of
pesticides listed in Table 2 were over the detection limit at all the 14 sampling sites in Japan, whereas only three
pesticides (DDTs, chlordanes and heptachlors) were over the detection limit at two or more sites of the 16 sites
determined in Korea. DDTs showed an exceptionally high detection frequency in 2004 in Korea. The p.p’-DDE,
metabolites of p.p’-DDT, was found over the detection limit at all the sampling sites except for the Bokha-stream in
2004. Table 3 lists the more detailed concentrations of pesticides in crucian carp. The total DDTs were derived
mainly from the concentrations of p.p’-DDE in both countries. The proportions of p.p’-DDE to the total DDTs were
almost 80% or higher at most sites. In Korea, p.p’-DDT and p.p’-DDD were only once found to be over the
detection limit, in 2002 at Bokha-stream. The other contribution to the total DDTs are exclusively the presence of
p.p’-DDE. However, in Japan, p.p’-DDD was detected at all the sampling sites and the proportions to the total DDTs
ranged from approximately 5% to 22%. The higher total DDTs levels in Japan than that in Korea are due mainly to
the remarkably higher consumption rate and longer period of use, as shown in Table 5.

The concentration and detection frequency of chlordanes were much higher in Japan. Chlordanes were found at
every sampling site in Japan and the concentration ranged from 0.084 to 10.5 ng g ! wet wt. with a mean of 4.0+3.5
ng g' wet wt. However in Korea, chlordanes were found over the defection limit only nine times among 48
determinations with a concentration range of <DL-2.2 ng g wet wt. and a mean 0.42:0.91 ng g’ wet wt. The large
difference in chlordanes concentrations in crucian carp may be due to the difference in consumption rate and period

=2 . . . .
. 80 Table 1. Summary of dioxins concentrations in crucian carp,
% 60 peg TEQ g’l wet Wt.
=, Japan Korea
) 40 Item P
2 20 Mean Stdev. Mean Stdev.
o
A 0 PCDDs 0.19 0.16 0.023 0.039
Korea .Tapan PCDFs 0.074 0.045 0.11 0.21
DL-PCBs 0.30 0.16 0.28 0.22
@PCDDs BPCDFs QODL-PCBs Total 0.57 0.32 0.41 0.45

Fig. 1. Proportions of PCDDs, PCDFs and
DL-PCBs to the total TEQ in crucian carp
from Korea and Japan



Table 2. Summary of pesticides concentrations in crucian carp. ng g wet wt.

JAPAN KOREA

Compounds Perecti011 . petectio11

Mean* Stdev. Range frequency | Mean™ Stdev. Range frequency

/14 /48

DDTs 2.6 22 0.073-8.9 14 1.6 1.3 0.23-32 19
Chlordanes 4.0 3.5 0.084-10.5 14 0.42 0.91 <DL-2.2 9
Drins 0.36 0.31 0.036-1.1 14 0 0 <DL 0
Heptachlors ~ 0.047 0.060 <DL-0.21 12 0.20 0.62 <DL-1.9 3
HCB 0.53 1.4 <DL-5.5 13 0 0 <DL 0
HCHs 0.36 0.62 0.010-2.4 14 0 0 <DL

DDT: p.p’- & 0.p’-DDT. p.p’- & 0.p’-DDE. p.p’- & 0.p’-DDD: Chlordanes: trans- & cis-chlordane. trans- & cis-
nonachlor, oxychlordane: Drins: aldrin, endrin, dieldrin: Heptachlor: heptachlor. trans- & cis-heptachlor epoxide:
HCHs: -, B-. y- % 6-HCH: DL: detection limit: *: The values below the detection limit were considered as zero.

Table 3. Site-specific concentrations of persistent organic pollutants in crucian carp at each site (Summed for three
-1
years. ng g wet wt.)

Country Site DDTs Chlordanes Drins Heptachlor HCB HCH

JAPAN Tama R 3.9 7.7 0.55 - 5.5 0.095
Tenpaku R 1.8 9.5 0.56 0.14 0.080 0.024
Yamato R 3.0 10.5 0.57 0.21 - 0.55
Masuda R 2.0 43 0.61 0.065 0.22 0.25
Kurose R 2.4 3.6 0.16 0.037 0.070 0.12
Murasake R 2.7 4.8 0.29 0.052 0.37 0.46
Midori R 1.4 7.0 1.1 0.061 0.27 0.56
Hachiro-gata 2.7 0.90 0.61 0.044 0.17 2.4
Kasumigaural — 0.74 0.41 0.047 0.013 0.087 0.093
Lake Biwa 8.9 22 0.12 - 0.081 0.25
Chikugo R 4.5 4.0 0.27 0.015 0.13 0.10
Teshio R 073 0.084 0.036 0.004 0.029 0.093
Junsai-numa P 1.6 0.24 0.083 0.019 0.064 0.067
Shimanto R 0.68 1.0 0.052 - 0.30 0.010

KOREA UiamD 0.52 - - - - -
Bokha S 1.8 0.10 - 2.4 - -
Kyungan S 2. - - - - -
Koomi 1.4 - - - - -
Nam R 3.7 - - - - -

Nakdong E 1.1 - - - ; i
Dacheong D 0.70 - - - -

Booyeo 0.58 3.0 - 0.80 - -
Damyang D 2.6 0.10 - - - -
Najoo 32 - - - - -
Oncheon S 0.46 1.2 - - - -
Myungchon 0.54 - - - - -
Yangyang 0.23 2.2 - - - -
Hadong 0.23 - - - - -
Kangnung 43 0.10 - - - -
Joonam W 0.70 - - - - -

-: Below the detection limit: R: river, L: lake. P: pond. S: stream. D: dam, W: wetland



of service in both countries. However. these data are not available in Korea. The consumption of chlordanes in Japan
(16.900 ton) is relatively larger compared to other pesticides used in both countries and the period of service of this
pesticide was neaily 36 years in Japan (1950-86). The predominant species of chlordane was trans-nonachlor in both
countries. The proportion of trans-nonachlor to the total chlordanes in Japan was 42% followed by cis-chlordane
34%. trans-chlordane 21% and oxychlordane 4%. In Korea, trans-nonachlor accounted for 77% of the total
chlordanes followed by trans-chlordane (14%) and cis-chlordane (9%).

Drins include aldrin. endrin and dieldrin. No drins were found over the detection limit in Korea during 2002-2004.
In Japan. drins were detected at all the 14 sampling sites with concentrations ranging from 0.036 to 1.1 ng g™ wet wt.
and a mean of 0.36+0.31 ng g wet wt. As shown in Table 5. the consumption rate of drins in Japan was 5,714 tons
and that of in Korea was only 147 tons. The period of service of drins in Japan is also much longer (1954-1980) than
that in Korea (1962-1972). These two factors, consumption rate and period of service, may lead to a difference in the
levels of drins accumulation in crucian carp in both countries. The predominant species in drins was dieldrin, which
accounted for approximately 94% of drins. The accumulation profiles of HCB and HCHs were similar to that of
drins. No species of HCB and HCHs were found over the detection limit in Korea, but were detected at almost all of
the sampling sites in Japan. This also may be due to the difference in consumption rate of these pesticides in both
countries. The consumption rate of heptachlor in Korea and Japan were similar even though it is slightly higher in
Japan.

The results suggest that the difference in the accumulation profiles of organochlorine pesticides in Korea and Japan
are caused mainly by the previous use of these pesticides. i.e., the consumption rate and period of service.

Table 4. Comparison of the predominant compound among organochlorine pesticides in crucian carp

Group Japan Korea
DDTs p-p’-DDE p.p’-DDE
Chlordanes trans-Nonachlor trans-Nonachlor
Drins Dieldrin None (<DL)
Heptachlors cis-Heptachlor epoxide trans-Heptachlor epoxide
HCHs B-HCH None (<DL)
Table 5. Consumption rate of organochlorine pesticides in Korea and Japan

Production and/or import volume, ton Period of service
Compound - )

Japan Korea* Japan Korea

DDTs 156.256 1.064 1947-1981 1949-1971
Chlordanes 16,900 No data 1950-1986 No data
Drins 5.714 147 1954-1980 1962-1972
Heptachlors 1.500 597 1957-1986 1962-1979
HCB 2(4.000/year) 1,946 -1972 1953-1979
Mirex 0 0 Not used Not used
HCHs 389,000 No data 1948-1971 No data

*Source: Lee SR. (1982): Korean J. Food Si. Technol. 14: 82-94
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R E 23.0 | ND | ND | ND | ND 1.2 ND 4.0 ND | 0.20 | 1.4 ND | ND | 0.37
R LR RR 0.8 | 0.08| 0.1 | 0.07 | 0.07 | 0.08 | 0.3 0.2 | 0.008 | 0.08 | 0.03 | 0.1 | 0.08 | 0.03

k3 LEE

- - - - - 5.1 - 18 - 0.87 6.2 - - 1.6

(4) PMas HICHE ENLEAEIE
11 H 26 H~12 A 12 H® 11 HIKIZOWT, JIELZAE S, Be, T1, Th, U %#F&< 21 ¥'E (Na,
Mg. Al K, Ca, V. Cr, Mn, Fe, Co. Ni, Cu, Zn, As. Se, Mo, Ag. Cd. Sb, Ba, Pb) ZfHiL. K
BRI 45 5D LIRIBR AT 4 W B3 L5 () v I B C &7z (Na: 749~0.00 ng/m3, Fe:566~118 ng/
m3, Zn:427~18.7 ng/ m3, K:349~56.5 ng/ m3),

4 SHROTE
Al PMas BRIRE RS ST 2B 6T 5ICHToh | FATER L L CRFZITILEDR D20 R

HENTHFIERTIC PMas Vo 77— 2R B L2, Atk WA T —Z LB T RER G i ~ B Eh s
THEZ I T HEEBIT, PMas DA iy M CVEHARJEF 2 E T 5T E ThHd,

ZEHER 1) KRBT oMk RE (PM2.5) FEREFH ARG SRR A & Tk 20 42 3 A
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Accumulation levels of polychlorinated biphenyls, polybrominated diphenyl ethers and

hexabromocyclododecanes in crucian carp in Japan

Tomomi IWAMURA, Yoko KAJIWARA*, Daisuke JINYA, Kiwao KADOKAMI**

Aqua research center, The university of Kitakyushu
Kitakyushu city institute of environmental sciences*
Faculty of environmental engineering, The university of Kitakyushu**

Hibikino 1-1, Wakamatsu, Kitakyushu, Fukuoka, 808-0135, Japan

2010 F HBREBELCZOROIL ER2F11A (VoLRRT., BE)

Abstract

Polychlorinated  biphenyls = (PCBs),  polybrominated  diphenyl ethers (PBDEs) and
hexabromocyclododecanes (HBCDs) were determined in crucian carps (Carassiusauratus (gibelio)
langsdorti) collected during 2003-2005 from 14 sites, located in large cities, small cities, agricultural
areas and remote areas in Japan. The concentration of XPCBs, X PBDEs and X HBCDs in muscle of
crucian carps ranged from 51 to 2,700 ng/g, 2.4 to 160 ng/g and 5.7 to 15,000 ng/g lipid weight,
respectively. In present study, residue levels of target compounds in remote areas were relatively low
compared with other sites. Among PCB analyzed, penta- and hexachlorinated biphenyls were dominant
and #153, #138 and #118 were principal congeners. The predominant PBDE congener was BDE-47
followed by BDE-100, BDE-28, BDE-154 and BDE-49. a-HBCD was the predominant isomer of HBCDs
except for in large cities and 2 of small cities where y-HBCD was abundant. PBDEs and HBCDs had

similar spatial distributions that showed high concentrations in urban areas.

Key words: PCB, brominated frame retardant, PBDE, HBCD, freshwater fish, residue level



Contribution of Benzo[a]pyrene to Mutagenicity
in Ambient Air Collected at 11 Sites in Japan.

Daisuke Nakajima', Shiho Kageyama', Ryo
Kamata', Fujio Shiraishi', Shinichiro Nagahoraz,
Takashi _ Sakuma’, Eiji Watanabe', Kimiyo
Kumagais, Yoshjko Imazu®, Fumikazu Ikemori’,
Astushi0 Yoshida®, Yasuyulgi Okayama’, Norihiltzo
Chaya1 , Kiyomi Ohmori'', Kiwao Kadokami'’,
Hirofymi Yajima', Qing Yue Wang'', Sumio
oto"”, Hrioaki Shiraishi_ and Norjyuki Suzuki’
atl. Inst. Environ. Studies; IXIQkkaido Pref;
sMiyagi Prg’.; Yamagata Pref.; “Gunma Pref.;
QShizuoka  Pref.;  Nagoya City; “Toffori Pref.;
Kitakyyshu City; “~Kagoshimg Pref.; ' Kanagawa
ﬁref._; Univ. Igjlakyushu;_ Tokyo Univ. ~Sci.;
Saitama Univ.; " Azabu Univ.

The mutagenicity of ambient air collected using a
high-volume air sampler with PUF in summer and
winter at eleven sites (Hokkaido, Miyagi, Gunma,
Ibaraki, Tokyo, Kanagawa, Shizuoka, Tottori,
Fukuoka, and Kagoshima prefectures) in Japan was
evaluated by the microsuspension method using
TA98 and TA100 strains. The contribution rate of
BaP to atmospheric mutagenicity was estimated
from the concentration of BaP and its mutegenic
potential. The contribution in TA100 (+S9) tended
to be higher than that in TA98 (+S9). The
contribution in winter was higher than that in
summer. In any case, the contribution rate of BaP
was 1% or less. Moreover, the correlation was not
shown between the BaP concentration and
mutagenicity. Therefore, the presence of the
mutagen whose contribution is larger than BaP was
suggested.
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Seasonal variation of tumor-promoting potential
of airborne particulate and gaseous matter at ten
places in Japan

Kiyomi Ohmori' Youhel Sato’ Dalsuke Nakajima®,
Shiho Kageyama Fujio Shlralshl Shmlchlro
Nagahora®, Takashi Sakuma’, Yosh1m1 Ohtani®,
Wataru Kalwal7 Atsushi Yoshlda Kimiko
Haraguchl Masahito  Yoshidome'’,  Hirofumi
YaJ ima' Sumio Goto®

Kanasgawa Pref. Inst. Public Health 2 Azabu
Univ.; ° Natl. Inst. Environ. Studies; * Hokkaido
Inst. Environ. Sci.; ° szagz Pref. Inst. Public
Health & Environ., Gunma Pref. Inst. Public
Health &Envzron Sci.; " Shizuoka Inst. Environ. &
Hygine; Tottorz Pref Inst. Public Health &
Envzron Sci.; * Kitakyushu City Inst. Environ. Sci.;

Kagoshlma Pref. Inst. Environ. Res. & Public
Health; "' Tokyo Univ. of Sci.

The tumor-promoting potential of samples
collected from total suspended particulates and
gaseous matter using a high-volume air sampler in
summer, winter and spring at ten places (Sapporo,
Sendai, Maebashi, Tsukuba, Shinjuku, Sagamihara,
Shizuoka, Touhaku, Kitakyushu, and Kagoshima
cities) in Japan was evaluated by cell
transformation assay using Bhas 42 cells. We report
the seasonal variation of tumor-promoting potential
of the samples and discuss the importance of the
promoting potential based on the analysis results.
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BARIZET 2% KAPDOREILETTZILPCBs), RURRILSTIZILI—TIL
(PBDEs) R UANFHITOELH/ORTHU(HBCDs)ERERE

("dEhMER - 7O THE,
PBDEs and HBCDs in freshwater fish in Japan, by Tomomi I|WAMURA',
%itakyushu City Inst. of Environ. Sci.)

Nationwide study of PCBs ,
JINYA" and Kiwao KADOKAMI'("Univ. of Kitakyushu,

1. [FLC®IZ

b EL, ANMTEENCAR A R7Z2— 5T, EhOEFERATER
\CHEEGZDLODBHY . X OFAERIEAE I LT EHE
ETHD, A ENT, HAROBWKIEITI T R ARG g
(POPs) DG Y FHREZHILMNICTH H AT, AARZEIC/HAL, 2
TSI DR BRI DI N T F(Carassius auratus (gibelio)
langsdortin% i\ T PCBs(1~10 #{t#. 209 &), PBDEs(1
~10 B4k#). i) X O HBCDs(a~e &, 5 F) D& il A 24T
ST FERERET D,
2. AEFE

A AEE OB 14 #8(Fig. DZREL. KRERH . /g,

BRI L OV — M2/ EE L 72, 2003 4E0 D 2005 DRk
IR E: 20~30cm DX 7 FEEWHOH =07, Carassius
carassius grandoculis)% 1 Misi 24721 20~30 EEREL | #7 AH
EERIRALT 1 ke L7z, PCBs 1 PBDEs ORTALELII(L
W HTER R PSS ECREE . AR 14~16 EE)ES
EICEML ., moyfiEie GC/MSWUEOL JMS-700) CHIEL -,
HBCDs (%, 7 &b Cridia i i eI 5 N7 5%
VALV EBEFTRNATALATHBL, AZ ) — VITEHEL T
LC/MS/MS(Agilent 6460)% AV NTHIE L=,
3. BERRUER
3.1 RELAIL

PCBs, PBDEs } (" HBCDs DJEIE &4 70 D K O
WM& Fig2 a7, & & M A o b i
PCBs>»HBCDs>PBDEs DOJETH-7-, ﬂﬂiajz%lm i%. PCBs 1%
/N Hi T, PBDEs } (8 HBCDs [3#8 ik Ic BV CEFREED
Erol, VE—MITIEWTHLOHELRWRETH T,
HBCDs MBEZEICEIRE ThoTz 2 HUS AR, RERERA
@ PBDEs & HBCDs AL 7= ik /3 iz m L7,
3.2 XEEMK

X7 T O PCBs O =T R MERII#153(2,2',4,4',5,5"
HxCB). #138(2,2',3,4,4',5'-HxCB) & U'#118(2,3',4,4',5-PeCB)
TdH-7=, PBDEs TliZ, BDE-47(2,2',4,4-TeBDE) A L IC E RS
ATV V=, HBCDs 13, a-HBCD %7-i3 y-HBCD 7358 L TV =,
HBCD » L 2HLE 11213y-HBCD A& EIA TE ENDHIENS,
y'HBCD 73 % 5- 3 &R U7 s, (H2s0 T3 4E TR

DT T CQNDEE ZBILD,
[3%¢]

AFRAT, BRI L D TPOPs J OB & 55 2 B 32 B s JL R
Fe 10— EUTENLERBEMSUAT, S IL KPR TIT o7, F7e, At
JROEEITY ) RER OBUR BIG» DI E 2\ 272, 5L T
EHNZLET,

OF#=EX" RREF

2L - BRE

% 45 A B AKIREFR
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HORITER (RIS R T IEA EAEME ILDEEF

1 Uiz
MR O TTNEERT 3, FIARERAETLAS—# | [4
APFEEAEXoNFELTHRELEZILC/MS 12k5 | [
ERZ AR I 12DV CHE R L, A

AEETRIEREEE, ORBRIBRE, b7
LERBORITE Ed, ORI 2 1248
LS, O FEILEDORE ThH ol B Rz HES

- EXFOU > EREZY
> Uy > HERYY
- FILU > FIIV

— FIAZIV-F I ZFo-STROU—-ZRILIDY
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ERFIOY

2E TERMEBRT7IVOERMBRED

\

NH,
ERFZY

®72(F1BHR), BIZOBEIERRBRELAFILIZTT

72 TUNAR—ARIERE RS R VIE R FI30, TRz i- T4 EARER T I

A —FE I ELTRESE, oth7e—iiXK 1 oLEY,

AEl, TUNAX—t kB FEOREAN =X LMEHO—BET A7, ZO T RERMEE R I Bl
—FEIETEAL, B 30C T IZBIIARERMEER T IVAR I 2L —Tar R RBEETo7, Bhi

T fEBIZ DWW THRE T 5,

M o Y & | OPNLC/MS/MS

40 5 10 4 "
SRR AR KEBHER
K +IKAER
+iEEk +T7HbY 1 #4k 1 RS
AL —ED 1/5
S +
RES MELEREQDD 1/2
EDDE

K1 FERMERTIV—FEoHoO0—

2 RERMEHRTIVAERT I —va RRER
N

&1 EIYNEEY% (FER: YNy AFHIE(E)

ERBZY | BEAY | 53 TRV
: 161 SR R 17 R £ T
FD 06)  (108) | (91) | (106)
< 100 TH09 T i0z 28
(106)  (104)  (97) | (98)
5 50 T4 TI07 149
(108)  (100) = (92) | (98)
IS B T DA R EF R S T T
BEE 1) @100 (101 | (113)
: 51 12 117183
BLFAE oy o | 01 | (18)

O  ZE IUFRICHETILZRSEZ 30°CEIRICKIT DN EIEMEEI T I IRE DR A 2 a7l

EL, BT EREOARENREZE T~

ORfftrdh  EIA SE HUL ST, HUBHED 5 1

ZETINELZETDHHO

QMEREE 30°C RB.HmELESED ., BiIT NIy e =— Ly 7 CREHIREEICLZ
F=2 RIECRAIVERE?

@H M HLEHUBXII3I HM
A SITVHESITT 4 B H
OFEMRFL 12 A

3 MRLER
3—1 BYHFEERCAZIDEKEE

100 mg/100gLL £

BHhEDREMRX

10~100 mg/100g

BRBOEIE
B~ IR

5~10 mg/100g

REMESIN-7T
BHEDRRENLSA

5 mg/100gLLF

Rel

R EMEIZ. <A 4 B HD 28mg/100g THY, BFHORREMEZ A TIHIRE TH-o2(K 2, &
28M), HUEXIETIX bmg/100g BEDLRZI L,
FA, HU, SITITIL EAZIVERIE R AR TF VU BE R BEEE L TCWAEHESNSD, &



EEATHBICHESIS 100mg/100g UL EDOERZIATES EIRH LR T,
T IREEA S TR RZ I A R E(ER 30~370)XFICEZ RSN RIRAKEERE 20°C)

EAEEHEERHENDEOMENHDD , ZO 4R O

mg/

EERT DL, SRIOMBRR Er, OFERHZEFIT, LS || 1008

30
FOMEREEZ 20CIc, @RERMBEZEKHSEHANLR 0 | [ @ maz f\/o
AENDARBWOBAUC, DREL BB TERBBAL |, | | AL /
TR BIZL TN ERBIE, B FERAETI=2L—TarbLTUL, |15 [ Xii //
FOBERFERDPIBONTZO TIREHEE LT, 10
Flo W AREHUBHETIIRBH ThHo72, ZDOJRAEIZ. & | 5 Lﬁ
R I AR RS 5208, R IRE N AZI ARG | O

B R T HEE L, T mane
3—2 RERMEIT I ARED R Rz LS ERRERS

BN 4 OB T IV OERREHBIX )b, 4 BEFHIEEIX. J1IX@ BE
132mg/100g) . U (3 H B 111mg/100g) . F<A (4 H B 49mg/100g) DNEIZE <R H LTz, EFADE
BRI BEAZIL (3 H BERZIVELER 73%) 1IZxf L, SITEHLD 3 H B OERZI L 1%& 0%,
FEFIMK T,

ERRC, BF RV EPREESNEBOERZI KRR O T LA —FRTFHEEALRHICHRES N
HZENG, SEIOSEEHLDOGA THLRTEREDARENEDLNDN, TOBRMECRBEFED
TEMITENTEDOHIWIIREE CTh T2,

Fio WY ANEHUHAZIZ OV TIMER ST E b o7z, ZOREIZIEIR RIS, H LR
ERCRZI AR IEEEZBZ QOO L HEE LT,

30
40
a0
20
10

150 120

L FETA 100 =& 80 &1
i ﬁ 50 40
= M ' 0 0

0 1 2 3 4 0 1 2 3 4
B E a8 B 2 %RﬂEI;&

a7 LR 20 3
Ohs i 15 . |
CESE. EE 2 #opa= DJ

O ERFE vk

E3 Bl
= 2o a
(BTt mg/100g) i B 3 ? JﬂEIszél

4 5% TVAX—RETEBRELMEP 572012

SEEBRICETEREY 23— a BBRET), AF0OMER 30°CIZRIT DR & IR
BT ERDOER O RIZFEL N, Ll BT HRELBHTDHITIIA T4 THY, BRI
ORE, AEREORELEL TRITEZERDIVLERHD, FIT, NEFEMEBIT I D22
DEAF VL Ip EHEHET X BRTR B OIRIB BRSO A A I H DO FF R AR AT 2 5 L G IR
TEDTHAD, BENHIVUTHERL THI2NWEEZD,

L 1) #ASRERTE - FEAE 2005,p180,(2005)  2) EHE D, [E STAHFER,127,p31-38(2009)
3) B, &M ZEA 0, p209-212,(2009)



MBRREBEENODAEILE S ELMESHFEAS > TILT HF D4 )LA A/HINTpdm
(DWW T—dL

FE OEKRED A ExX A X

REMEYBREER Vol. 31 p. 140-141: 20104& 5 BB)
(http://idsc. nih. go. jp/iasr/31/363/pr3631. html)

LI H TIE, 2010 & 2 AICMEREEEENODBES N A BV FZ I ENVIMHRREA T o A VR
(A/HIN1pdm) OBHIZOWTZEOMEL HET D,

MEHEERF L, 2009 4 12 A FANCABE#%, 2010 4F 1 AMAIC, BB HY . FIT7NVERNRLEZA, FHOA
VINTUYEEBEE Y b A (4) THY, EROBITAR LN o7, 10 BELEEDNRR L T\ ez,
BRENWEZ BRI L, U 7V Z A L PCR 21T > 7oiER. A/HINIpdm Z#H U7z, 2 OWEEAH 2 MDCK (CHERE L, 31X
AR L T2, UANAGBEIEES o7z, 2 ARAICHA S AT T A N AR OBEACITHENER RS & 720
HHZEF Y hA (=) Thomh, KEWRSIE»H Y T/AZ A L PCR XY A/HINIpdn 24 Lz, KEW%S )
BUANVANSEES N, BRI BEUT STz 2009/10 S— XU HURMEARATABIE S » b &2 AV H RBRIC LD,
$1 A/California/7/2009pdm (AEAff 2, 560) 2 L C HI ffi 1, 280, fhodHuImiFizxt L T<10 T&H Y. A/HINlpdm & [7]
E SN,

S OIZHHE LT T A VA D NA BAGF OE AR 2T L, A& I eV~ — 2 —H275Y 24 L7, 47
BERR 2 BRI 6T L, AV H 2 EAB KUY S B B BRAIRZ R 21T o 2k R, VI el
TR A REF L TWedd, A2 I e T 2BZMEIIZE LETLTWD Z L3R shs,

ZFZ T, 1 APAICERER L2 HEER N R (2 2 7 VAR 10 BH) 1220 Th, NA BIR T O E Bl 5 % fET L
& ZA, FRRICA A Z I EVIME~ — 7 —H2T5Y R L7z, 2 OWREEH A D e S 4u7 NA AR T & 2 AH)
BNCHTBES LI T A VA D NABEFITIE, T N248D OE#A H Y | BIOMEFTIC b i L@ OB EE S| OB (903
FHANDLG, 95 FHATHDC) BHERINZ, TNHDOZ END, MBHREIC XL REMEENME T L Tz BEE
WTHAE LT mRetED & DR DS, 1| » AU LB RRER L Wt B2 b, TNTIX, 3 ARBAEET, Z
DU TR ILTBE S LTV R0,



FENEZ I EAMMEHRR A 7 v 7 A )L & A/HINLpdm 45 B2 DT

9% 36 LN A BRI EL I e FRk 22 42 10 A (T
TN T BRBE RN M ZE T OFLHE 2. FEIS KRR, WL E &
1 xrdic
eI, Rk 21 £ 5 AICE A > 7= (A/HINIpdm) FRzEBRA&# . A/HIN1pdm DR
HIEZ Y 7% A 5 PCR TORHFENE L TW=23, 9 H 29 H LK, JEYLEY — XA T 2 2 DR FEIR T M
DHDREIZONTIX, VA NVASEEL I L, PRk 223 ARETIC I9KEDEELT-, F70,
IR E i 2T, HIE L., ZETHIORIENS 48k (9 b, 3ERIZE —FE O 58 %458 L 72,
B DO5EE LT A/HINIpdm 23 BRICOWT, A B Z I e~ — 7 — & % Ehi L 75 5.
T (KR EERE) OMENS A 'L I MM A/HINLIpdn Z#H LD T, FOWME 2
HT 5,

2 BEOHE

Z O IR BB, ERR 21 12 H TAEISIBIEO =D i NEEEB IZ ABE% ., Wik 22 4F 1 A W)
BT, BEMRDHO, AL XIELVERNRLEZN, EROZ/LIFRONAT (BROAM 7 W
S 2ZWEy bA (), 10 BE D 39COREANE L W=, B, i/ 71 ou s
Y ORERLITIT o TV R,

2HANZY A AT T AN ADEIENHER ST, 6 B, HROBEACITHEWFER AR L7220 |
NI gREE L, BHOMESZHY Y MRETIZA (=) Thol, NLMRIHIEED 4 H
%, REELICL VTR I NI,

3 MEMREBLIOELE

(1) U7 WH A LAPCRIREL LR Y A L A5EE

AN Z I ENANR 10 HRICHAR OO Z L, U 7L ¥ A A PCRRADFEE., A/HINIpdm
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