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iz HAE LTWD, Fk 18 FEIX, DIEA
D22V & FN T 5 72 O ISR R O T B & I8
BN BIWEET 5c#% % PIXE B X500, 2)
AEAE TS (SEM) 1T X 2B o1 &8
22, 3) T /KEFAFKZ AV KEF LR, 4)
PAIA N, REILT LA, BRIOY U,
T U= A, HAEEE, B5ERORINGRER A 1T o
Yl

g 190

wE

1) JEAIDCHEARRL L IEH 0 ST 50 H
JEH O EE L FE X Na, Mg, Al Si, S, K, Ca, Fe

T, WBHTHED Hg & Pb NEEN TV,

WHILHE X, A O FEHETLHE TH D Na, Si, S, K

DA, Ni, Cu, Zn, Br 5 X O Pb Th - 72723, Nij,

Cu, Zn, Br, Pb ®EE (X 0.004 ~ 0.043mg/L &

i oD TIRWE T o 72,

2) B A O E
TEAINE LB, MEAEWRE LT WS

272> Tuhiz,

3) KE AR
KEEARBRIL, WA & RBOKORIEG % | X

2502 L CHUEDIRAET 30 H 4T - 7=, U »iL 3

HHT30%,7 HHT44%, 15 H H T 80 %, 30

HHT 90 %&kRE (IR Lz, BFEOFENK

ThbHT7TE=TMERIL, 3 HETREED 10

YIRT L72hy, ZALARE T H R fe B o /E I &

DR RICE L L, v, TUE=T

PEZEFEIL, 30 HEWCIE T X CHlMmRMEERIC

o,

4) ¥AF7A4 b, RV T N, BHRIOY
fg, 7rE=v 2L, HHEEE, ORI
B
HERIX, EAFT7A4 N, REALVT L, JEH

ZThEhicx T 2R BOKOE A% 1 xF 25 12 L

THEOIRET30 AR T2, B4 74 M,

TR LAEBIRICKILL, 15 HE T 50

%, 30 HET 70 % &WIN L7, KL v

LE, VUBAEBRRMICKRINL, | HEH Ta2E

PRI L7, WANX, ToE=UvLEZ3HHBT

10 %, 15 HH T 15 %, 30 H H T 20 % % WL

L7z, Vi TIiX, 3HHT20%, 15 HH TA40

%, 30 HHT 70 % ZWIX L 7=, AN L e

W LTI, B4 74 b EEANITE S RIET,

IREE T V> 7 WIS L7z,

A= - KE

JvEROEREMHRVBENAEMICEDLS
MERAE—REEARICEL LEIT VYRS
EREEIRS AT LORRE—
(FRNTFE~FRI19FE)
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B #

MR & o # — BB TIE, FAk 17 FE
o 3y FEHEBETHAESBIL XKDt 7
R KL AR D 2 LFEAF T2 Eh L TV D,
AWFIEITIEREREE o — B3 Lz 7 v FEhl
Wk Z2 v, BRI 7 vy R 2P LT 532
Fric i 5 7 v FEUEN O FE b % ficfé B AR
ELTWb, AR CEMLLEZRET 7 vF#E S
BERIIL > AT NX, BE ppm O EREDO 7 v
FEEHETDHHANS 7 v FESEER, BT
LY, ko T v FEEFERILLL,
TOREMFHAEBERELELOTH D, L 18
R, EEREY X —TIX, 7 v EE 0
B AT RE 72 /NBIAL 7 Z o h &2 BiE L, ZREWR
BELEOMSLIZIT T2 MmE 21T o 72,

A&

fEREREE Y 2 =B L7 v REIH &
MWT, 7 v FEz2mlE— IR/ N T Z
vhERE L, FONEBT T N EERRIC
BE) S EoRFICl 2 ok 4 2MES Z i L,
WEFT D LT, HERBBHO O DOBRES
EiTolz, BT, ZO/NWEETZ > FERAN
T, 7 v HRENOFEIERBRZITV, 7 v FEIY
IZRIET pH OISO THRF LT,
wR

Rk 18 AR, ®E LR T T &
AL T vy REUGABR 21T > 72, T ORR,
FOSHEIZ B W T 7w FENUA O AR — 72 5 # 0
BILAF & 7 v FBAVEK D4y B, %o iEls L
OMERH LN o T, RE—7eiBoE
X, Tyt aXoKR, H, o 3 BN
WEEMST L LIV EETo T, — 7,
B & 7 v RAOEK E OBEORMEIZ, Kk
FHOIRE 7 v BEUM DL LLT W DI
EHES D LI, MAEORWHEZZEE L,
BN EZBE LT < T2 &Ik THEL
T2 T2, FEIERBRICBWT T v R &IF
T pH OB LG LR, 7 v RHEKORE
BEIZE-T, b7 vyFEEBEULLT UV pH O
TFIERHA LN E R o7z, FIZIX, 7 v RREN
10 ~ 250 mg/L DAL, pH3 ~4 THRb 7 v
FEEWT 202k L, 7 v FREE 300 ~ 1000
mg/L TiX, pH6 (Fif THR O 7 v HEFZFIPN L T
Wiz, ZINHORRNG, 7y RHKOREIC

g200

EoT, MBI TZ 0 FD pH FMEEHRET D
ZET,ARORENT v RBRENTREL o T,

REZREZEVZEAALCREAMEEAEGE
KEFIEM DB
(PRITHFE~FR 19 FE)

B
AENSKREICHEFERSNDFGEE, Wik, B
TITAF v 7 FHEFEOREYEREEY R EL, #EE
MBI R ERBETH Y, 25 OPEHIHe
U A 7 A D725 DA 0 F 15 O B 3
FRAIITHOMLENDH D, T2 CREBEREE
=TI, D250 BEEIZ[M > THFZEBE 5
EiToCWnb, —ouF, WkEREEE LioKE
HIEME AR T A7 22+ 2Z ik
ST, WEBEZICLHARKIGERT LV X —%%
OREEMRTHZ &, O —2lF, BB LE
KEHALM 2 AT, NEBH O E 5B
D—DOTHDIEMBEY VEKERETSLZ LI
X0, NEMIZH T2 KEREDO —maH > =
ETh D,
A ik

SR 18 AR BE X JVERI, VBRI AR K T
LY LK M O K E R A A E A0S E i
L, BT — X%+ LI2X0iHE
Ay AR L, KEHEM ORI 21T 7291
WM T — X BT o2, 2 DT — X & HW,
fEFRREE X —TIIWEEZEEE L, Rik—
JRTE X OME Gk & v 9 Hidl 2 - T U > % B
THKEEM &G LT,
R

SRk 18 AEFE, JVERI,  J\BRRIE I AT K O
B Y NEAKOKEMREZ EH I E R LT
FER, BIE L QML BPEKIEY; D 5 H OSSR Zh
ZA, 200 KON 80 mg/LEE L, &V OREE
HLENENK 0.3 KO 0.1 mg/LEfho A &tk
BLTEWEEZRLTWE, 77, U rEAD
LAETARBETIE, VUBA A OREN 1.6
mg/LERIBETH D L, FIFEEEN AR
OV VA A ORETHEAEL T, I
SO AERT HZKEEZEILT D-OITIX, SS
O IRIFE IR SY B WA S D W BRI 5 T
U UEEA A BRI S S8 DLW
MZ2 R OMBI OB RLEL RS, 22T,



BRI REBR i o 2 — R

USRS REELZEMEE 5 42, U
VEBMERESALEME S DR TN ALY
UAEWBEESLESED LT, Uy EREIY
T HKEEALM B3 Uiz, B3 L= KE S
oML, JEEE 50 mg/LO ) VEEA A EK
20 F T 15 mg/LUTEFTIRTESHEDLZEMNT
X5, £77, WEEA A, HALWA 42 KO
e ALV UisA A DNZERENR 50 mg/L
DRETHEFET HERICBNTY R ERR %
24 WERAT o T2 R, U VA A4 v DA% BRIR
MIZEITE2 2 LM ERo T2 (EB
HR) .

KA S AF P ORI U o mIRRE SR

[5] 1 B ) PO." CI NOs SO

(FF ) (mg/1)
0 58.3 46.9 51.8 50.1
24 9.2 51.8 49.3 50.0

o214
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IR 1TEE +HABRAANIEEHAGSERE
BIERICDOINT

P15 th

TRk 17 PR F AR & B BN G R TAT o 7o -0 H AT e R 2 R A T, A S

AT % EE 2RI FEHE

WEKDEKIE e BT 2 BMAEN T, Y2 ¥ —iZ

ipN ]

JNOKEEEAR &EOMAT 2 Y U, KEHEBAWEIT, EZE 7N OWNT, ERk 174FE0 5 A ~11
A Z KM L RYIEICX 2y L, S83MEICHER Lz, sk oKEEEE M &L, FRAKR LB
HWHRHEDOHERENSEREREE X 72T NMCEIVIRBAHEE L, SWEOFEREE 2 AT E & B

T 7ZEREDERIC I VIREZHEEL, ZAbDRICL YR LT,

i R 30 i) D KL 1% ) AT U

R R &R S FRORMEIZR T 2 5WE OB RE ORI L0 HER L7z,

1. E=&EW

HAR - BCH ML, SER I3 FICRE LR [+
FHETAKE - ARBRBCEITEFES [>T, K
iR DFRE D — > Td 5, +Fn B e A1 o B
M EE D K EHBARIZOWT, FEAk 17 FEEI2E
B CREZIT - 7=, RENSRIE, FEAF AN
TAL BRI E o m oOPKEE, S 6IT, %
BHRETDWMENADLLHEANL TV DL EKDE
KL Tdh o 7o, Wi L KEFEITIMIEFEIC LY
T, 2oL, FREREREE ¥ —L
B X—NoHELTTo 72, BB Z—13, it
AT R OVEE #2355 %6 o> i 2 1 o 7K E 1% ¥ A
#® (LT, TAME] Lo, ) OfffrzHY L
Too FRAT ORISR, KEFHEN 7 H~10 A
DOIFBEH TN L, BEBEHIZBWVTIL,
RN FLL BAer B2 ohbZ b, F
AT EOIEEEH S A~11H) &Lz,

2. BWAE

PG & L)X, w2 v, R, K
JIESIL, SR, FnEaR, FREJI, S5 1o
TA, IS L, PR HL X O BOR B 2 0 F K HEK
B K OVBE B335 0 R K HE /K B, 57 R0 1 X 0D 3 6 4
RO/ DM XOBEBRERGHEKE TH -
7= (1) , BUHFHAER, Sk T7HD
B /KR 1 [, 9 A XX 10 H OFEKEHC 1 [AT
bhiz, FREL, & - KEOELZHETS
7%, BAKOER, wEOEMY, fEgov—7
i, O B — 7 By I RIF O BICHE D )
e, OFBA 4 [\, BLHIHE & OB IRER B2 T o

U, MEAIZDOWTIE, & O IR Z D T 11
~15 [EHIE STz,

AfElE, FEEMTH LM 174 5 H~11
Ho#M % 1 K EAL CHOKEIRM & i REIRIC
XL, TNENICHE - KEEHF L TEEL
7= BEAKHIIE, KB T DIRRE T A & ZBIIFT (LA
T, MRBEHAT v, ) o1 BRRREE K
# (THKHEREBERSE®R] 2O HfS, ) 25 Smm
LI b o BRI % & BB D3 ke L T 2 IR &
L, tHNERE D 260 OREL], KNI HERT L 72 i &
DEVIED DOWEIZR > 2Rl & Uiz, THE R
M X, BEKHIMZBRW I E L,

F/ AR
SR 2.6

FHRE
121

KNS 4.70,

ga)il 1.65

)l 3.92
K2 X

FMHMIR0. 38 A

P45l A SRS hE (R mmiskn®)

1 FoHREMS

WAKHIR BT DM EOHEH X, 1 » ARED
EWIFHBBEOE 2 HEG Lo KRR & L, 1
WK BICE CEHN e Eler 2 7T
L ERWCHR LB E AT L
7m0 RV B, (R0 oD Witk o0 4R K B & S A

0230
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BiiELDELHMTREZLEZ, 201 » A
RENAEA 1y AMIEREES LTINS E S
LOELUTHGR L, 7T ML, B33
Bl L, SBEHCHITRET O2MES L, £37
A= 20X, ERFREICE H L O ICRITHERIETE
WD EE Ui, BRI ORI &ET, HER
EEHWD Z &L Uic, ZRFBOKEX, WO
TN N EnO T2 L & LT,

KIHEH OREOHR F LT, Yok#IRIZ >N T
X, SEHRIE & & AT H O SRR E D S E AR
ZROCHFHTHZ L L, BREIMICONT
W, RS E S ERICIT oA E A ER
FRIFIZITONTWVWD Z &b, K HEH O E
FHWDHZ EE LT,

AT, HEFHE & & A TH B O R EEHEGHE O fF
L L7,

RE, WERNCTHOWTIE, 7T HHEAEREOEY
BORENMLOWED 1 HREWEE 2 ER
ETHV, 9 HERKIIZZO L ) REEN AL
NI oleZ EMn, 82 /RN 7 AFRAERFO R
FEIX—Rie b o LB 2, sk oHEFH AW
LEWMEOWREIL, B RN > T 9 HiRAR
DOMFERDOHBHNTHEZ T2 & & Lic, fudf
WIRIE, HEK I OREE 2> & i & O F2H 23 K #EC &
L2 L, KEMBEBKTHDZ LD, HEOE{L
WHIRNE O EEZ, AHIE AR KBS LT
D|HZ Ll Lz, MEIEFREm)IOFHAET
X, MEOEY—7 Z#ETET, FFl27 AIHE
BIARFFICBEIC RN M E - Tt Bbhviz D
T, ZO2WNOE L TETNDINT A —HIT,
LS R Y e B A W RIS D /R T A — & %5
ATsaz &L,

S E OB 2R LR R X O /K PEK
WL BEELE RO HL X o0 A B L - O R
oW T, I & bl L Tl ENE L < e
<, BHEADOWEE LKW T, AfEE L CILE
HTEDHDEEZLI, ZBEE L CERUA N
BOREDOHTHIZE L LT,

o

x1 AMAOFHEKE (mmh) EHRER

3. HERUER

Bef 7K IR D 8 B A3 BN U E S v 4 )1 oD 52
T B O FE AR &, [R]IRe 145 oD B K i & ik duk 1 A
22 B B U 7 AR O KK & & O b & R
DDHE, WTAOWINHK 40%Th o7z, £
T, F A ORIEWREIL, ATH OBERBEKEDVE
B 60%E Lz, # 1 TR L7 A ORI
miE, EEREAEKEHCHRLELOTH D,

NI W2 72T VOB 1 ok
BT, HEHORKET — 203G 5N 4
T DT A —20%, &) OB &, K
R e ERHER (REEZEKBHETHRLED
Do) HRAWTRITEEFRBICLV R 2D X H IR
E ST, R m AL, B 21T -
7oK B W T, ¥ v 7 BT V& WV CTHER
L7z 1 R S OFEREE TH 0, E T & % i
HEICHE L CHERBANT X 0 R U7 FER00 H
EREEAE & T D &, F ORI R ZE 1T E8% AN
THoT,

20 IBEKEFHEE] X, 9 HAEROKE
BLUPFTIZB T 2RI K EZMELZ O T, #
ERE, 72T VERWT, BEHEIKE L
FEEUREOZN R/ E 2D X O ICRITHR
BIZXOVPRELEZD D THD MIEEITo A
%, 9 AFRAERE DR BB ORERIFE KR &, K
JFRNSELITOR O 4 07110 R & % Lt
BT oL, M2BOEND Y, FEKEDH SN
botcbolEZON, 9 HOREM-EZX 7
ETINDNNT A —ZREICHNDHERIZIE, EiT4
FINZ DO W T, IRBBLRIFT O R K & 4 FERRIZE
ObETHELTHWAONRZY L EZbNT-)
BTholz, 2O EIX, [ARITO IKm A v ¥
2DV —F =T A X RN E (KR REKS
HEHRNHOEE, ) 2H05 &, 9 DRI O
T RN 6 88 1)1 o R o (K35 o B K B Xk =
BLRIFTOREAKED 1/2 FRE LR WA 28 %
MoleZ EmbbERMT LN, 7T HREREOH
RICEDBAKREDEX, Diehoiz,

= (mm/h)

A
5 6 7 8 9 10 11
Al O SEH K & 0.163 0.118 0.098 0480 0.230 0.376 0.228
FEJE VR & 0.098 0.071 0.059 0.288 0.138  0.226  0.137
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AR, SA~11 Aoz 2B B (2
A% MRunl), [Run2) --- TRun22) LIRS, ),
FNT D Run DREFMBEAKREL, 5 H~11 A D
BRAKREDOK 75%% 5D Tz, X 7TV
(2 X 0% Run, &I, RO S Z KD, i
BAEWR LMRIE, R30EB0 TH D, FFIC
VB D% > T2 K Run6, 11, 15D 95 5,
Run6 ([Z2WTIL 7 H OBLHIFHA, Runl5 (2O
TIE9 HOBLHFHE T N—Z Tz,

BRI O FE &%, Bk M o Re A 2 Bra L
THBNCHE R A JH L, 24z A B E
e migmEEZ R C TR L (F4) .

eI 0 45 T B 0 FE R B A 250 )1 o F2

N

A2
———
h2 Q2
X1
Al
e
hil QI
J A0
QO
X2 Ad
—
h4 Q4
l A3
Q3
X3
—
hs | A5 Q5

¥ A6
HTFRE Q6
LR B BQ

it A& BRI U CEAR R CIE Ll L7 RS R, &
5DEBVTHDL, BMRUERDTDOEETH D
PO,-P, dT-P {22\ TIL, FMESEMNT D & RE
FRAT RS o7, Tk, 260 ME
DIEMHEN —E T, MENH R 5 & HmRHEIC
FVRENELTEEODEEZLNE Y,

KR EDOEBERRKENEEZEZ LD SS,
COD, TOC,T-N, T-P 72 EOQIH B2\ T, it
EO/ENT 5L, BELEMT 2M@EMIZH -7,
T, RO R R T 2R & & 2
b7z,

HRHBOAEE OREIZHOWVTIE, FRk 13
SRR 16 ATl R 3T o 7o KB AR R KO

201
X1Zh2 M & = h1=Xl<h2 ® & &
Q2=A2 -+ (X1-h2) Q2=0
Q1=A1 * (X1-h1) Q1=Al * (X1-h1)
Q0=A0 - X1 Q0=A0 - X1
X1<hl & & &=
Q2=0
Q1=0
Q0=A0 - X1
FEE X1'=X1-(Q0+Q1+Q2-x) * At
BT 2
X2=h4 D & = X2<h4 O & =
Q4=A4 + (X2-h4) Q4=0
Q3=A3 - X2 Q3=A3 - X2
7% 8 X2'=X2-(Q3+Q4-Q0) * At
BT 3
X3=h5 X3<h5
Q5=A5 - X3 Q5=0
Q6=A6 - X3 Q6=A6 - X3
PR X3'=X3-(Q5+Q6-Q3) « At
Givkza T2
At ks [ % 7 (h)
X [ 7k B (mm/h)
X1,X2,X3 X7 1,2,3 O BT i (mm)
X10,X20,X30 X1,X2,X3 O #H i (mm)
Q1,Q2,Q4.,Q5 25 it H L o it HH 5 (mm/h))
Al1,A2,A4,A5 258 H FL O i AR B
h1,h2,h4,h5 £ it (1 FL D /& S (mm)
Q0,Q3,Q6 17235 FL 012 7 5 (mm/h)
A0,A3,A6 FIR B DR BRI

fredm, e, BE&O &%, 27 Bmfa 1 & LT,
Mk & F CHMTRYFEZDE5ICLzb 0,

2 AVUOETILDEBEENSA—FIDEE

g2s0d
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K2 EANDBEUIDETILODINS A—4

saplipa i/ R SRl KIS g )il
A R 7 A 9 A 7 A 9 A 7 A 9 A 7 A 9 A
& JE i H B (mm/h) 0.059 0.138 0.059  0.138 0.059  0.138 0.059  0.138
[ 7k 2 I 1 =R 1 0.7 1 0.6 1 0.8 1 0.7
HEE W HH = Rl i (mm/h) 73 67 73 54 70 78 58 59
FEP R H 5 FE HE (mm/h) 74 65 72 50 70 81 55 64
H N IE 7 i FE L (mm/h) 93 81 93 81 86 83 108 94
Vit HH 2R (%) 44 45 44 40 45 48 35 39
TR %5 2 (%) 56 55 56 60 55 52 65 61
BT NIRRT A—H

A0 0.15 0.15 0.3 0.3

Al 0.3 0.3 0.3 0.2

A2 0.1 0.1 0.1 0.1

A3 0.3 0.3 0.1 0.3

A4 0.1 0.1 0.1 0.2

A5 0.1 0.1 0.1 0.1

A6 0.1 0.1 0.1 0.1

hl 15 15 15 15

h2 40 40 40 40

h4 15 15 15 15

h5 15 15 15 15

X10 15 15 15 15

X20 15 15 15 15

X30 15 15 15 15

KIZMAN, SHEKPEOFHETF ) HFHER
Runl Run2 Run3 Run4 Run5 Run6 Run7 Run8 Run9 Runl0 Runll Runl2

i/ P 7 8 25 8 16 106 23 8 6 12 45 28
RN 19 20 64 22 42 273 58 21 16 32 115 72
KR 31 32 110 39 71 498 114 35 19 52 206 127
gnn 15 16 36 18 26 139 36 16 12 22 70 44
el 26 27 92 32 59 415 95 29 16 43 171 106
SR 86 89 306 108 197 1,387 317 97 53 145 573 354

i 184 191 633 228 410 2818 642 206 123 307 1,179 731

Runl3 Runl4 Runl5 Runl6 Runl7 Runl8 Runl9 Run20 Run2l1 Run22 7

7 R 12 17 115 9 13 14 16 27 17 25 557
R 30 44 298 24 34 35 40 71 43 66 1,439
KNS 52 74 538 33 63 65 68 123 74 119 2,541
g tiplll 23 27 171 17 26 28 27 41 26 40 876
A )1 43 62 448 27 53 57 57 103 61 100 2,122
S 145 206 1,499 91 176 190 190 343 205 333 7,093

# 305 430 3,069 200 366 390 398 709 427 684 14,628

YRR 17 5 DA BT D W RN AT O K E A b5,

REOFHEE RN (F26) . oK EERHIMoARRE (£ 7, 9) 24
oK OB R, KRR, TR, +/ 0#xX 8T, FESHEESEo/AmREL RO R,

O E % O FR AR &R OERBHEOAR KRI0DLBY THD, KHHIRMEORENSE 2

BOFEERBRET, £7, REEPEKIDELBY T 51 % SS, COD, TOC, T-N, T-P 2>\ T,

g260
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KERy MUK HE L TE Y, PO4P, dT-P

e EDOWBRMERR AT oW TR, 7 EILL EANIE K

R4 EANOEHB DM

HiRE (Fm)

I LT 7, W4 BRI R it
2 < OEE CTFREEJN EHE)I o 2 W) oA W R 557 673 1,230
WENEERD 7TE Z 5O, W), EIlcLy | 1,439 1,738 3,178
SHE R DI RO A, FlZIE, B S 2341 3030867l
I, TR 0K 14 ThoT-78, SS E ;;’L’ﬂ'ﬁ 873 12?3 1222
PO4-P ﬁ?ﬁiéi?@%ﬂﬂl@%’ﬂ21%’(3?)07%0 j(}” | 2,122 2,611 4,733
WSO EIX, FHE)IDOK 1/3 Th - 7273, S )| 7,093 8,725 15,818
PO,-P Aff EIXFHEN L REThH Tz, T2, 14,628 18,230 32,858
FIFHNIR ORI, $r)ITDK 1/10 T - 7223,
PO,-P Afi &L, IO 155 Th o7z,
x5 FBANDOERREm/s) x &EFRIKE y (me/1)DEZR D E £ BRI =
HH w2 R (9 B o) SR KIS
SS y =358.64x + 4.0 y=212.63x + 6.0 y=44.277x + 3.0
COoD y =135.399x + 3.7 y=13.802x + 2.8 y =3.8993x + 2.1
dCOD  y=0.927x + 3.0 y=1.969x + 1.7 y=0.8193x + 2.1
TOC y =2.764x + 1.34 y=0.8141x + 1.0 y =0.4086x + 1.0
d-TOC  y=12.6897x + 1.34 y=0.8141x + 1.0 y=0.3607x + 1.1
NO;-N  y=0.0675x + 0.1 y =0.0302x + 0.14 y=0.018x + 0.1
T-N y=0.1875x + 0.17 y=0.274x + 0.1 y=0.1393x + 0.1
dT-N y =0.1439x + 0.15 y=0.0815x + 0.1 y =0.0407x + 0.1
PO,-P  y=-0.0121x + 0.02 y =-0.0031x + 0.018 y =-0.004x + 0.038
T-P y=0.1618x + 0.025 y = 0.1662x + 0.025 y =0.0419x + 0.056
dT-P y =-0.0075x + 0.021 y =-0.0019x + 0.02 y =-0.0033x + 0.041
HH Eagtipll ] R
SS y =224.59x +2.5 y =604.22x + 1.0 y =28.766x + 1.0
CoD y =25.082x + 1.0 y =28.94x +2.2 y =5.2996x + 1.85
dCOD  y=12.1462x + 0.9 y =2.7296x + 0.6 y =1.5536x + 1.55
TOC y =0.2948x + 1.0 y=2.7231x+0.7 y =0.6978x + 0.7
d-TOC  y=0.2324x+ 1.0 y =2.7296x + 0.6 y =0.7036x + 0.6
NO;-N  y=0.0794x + 0.15 y =0.2216x + 0.03 y=0.0371x + 0.1
T-N y =0.66x + 0.1 y=1.425x+ 0.2 y =0.3085x + 0.2
dT-N y =0.1048x + 0.16 y =0.3244x + 0.15 y=0.0774x + 0.15
PO,-P  y=-0.0047x +0.012 y =-0.0225x + 0.044 y =-0.0013x + 0.017
T-P y =0.1424x + 0.013 y =0.5841x + 0.05 y =0.0439x + 0.023
dT-P y =-0.0034x + 0.013 y = -9E-05x + 0.04 y =-0.0001x + 0.0195
R6 FRI3E~ER 17 EDFRAAIDREEFHEmg/)
N 4 SS COD dCOD TOC dTOC NO; T-N dT-N  PO,-P T-P dT-P
w2 R 3.63  3.33 2.59 1.55 1.37  0.07 0.171 0.124  0.019 0.027 0.024
ER LI 8.65  2.69 1.89 1.20 1.01  0.11 0.224 0.153  0.024 0.036 0.028
KR 925  2.99 2.17 1.49 1.16 0.09 0.262 0.149  0.037 0.055 0.041
E )1 2.04 1.35 1.01 0.90 0.77 0.13  0.231 0.201  0.007 0.011 0.008
MR 1.27 1.29 0.64  0.82 0.70  0.15  0.381 0.296 0.063 0.107 0.072
wh I 3.17  2.49 139 0.81 0.70 0.10 0.234 0.179 0.038 0.052  0.042
) 240  2.20 1.56  0.89 0.78 0.11  0.202 0.166 0.016 0.023  0.020
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7 HXKHEORARNOERE (Kg)

1 44 SS CcoD d-COD TOC d-TOC NO;-N  T-N dT-N  PO,-P T-P dT-P
NI 544,395 56,707 2,290 2,716 2,484 67 354 135 4 618 6
SR 766,405 48,467 8,516 3,740 3,458 223 842 308 24 470 11
KIS 431,665 37,430 11,336 5378 4,733 295 296 438 33 386 36
gn ) 221,243 23,056 2,583 950 819 151 577 167 4 116 4
1 4,027,436 174,669 17,384 17,002 15,519 1,162 7,482 1,782 168 2,984 47
FRIER) 2,147,287 360,112 112,820 49,203 45,086 2,554 18,343 4,875 30 2,549 71
2t 8,138,432 700,442 154,929 78,988 72,100 4,451 27,893 7,705 263 7,123 176

x8 WEREBFORIATE (Kg)

it 7% SS COD d-COD TOC d-TOC NO;-N T-N dT-N PO,P T-P dT-P
IREFRZKHEKEE A 60 8 5 2 2 0 0 0 0 0 0
IRE K PEKEE B 88 17 8 5 5 0 1 0 0 0 0
KR L 148 95 76 35 33 1 5 3 0 1 0
+/ O EEEY 11 20 12 8 6 0 1 0 0 0 0
RS T A 13 18 16 8 8 1 1 1 0 0 0

®9 BRXUBOKELFRERE (Kg) HHHER

apliEs SS COD  dCOD TOC dTOC NO;-N T-N  dT-N PO,-P T-P dT-P
G| 2,440 2,241 1,742 1,040 921 47 115 83 13 18 16
SR L)1 15,031 4,681 3,279 2,086 1,758 197 389 266 41 63 49
KIS 28,969 9,355 6,808 4,661 3,617 275 821 465 117 172 129
gzag gl 2,243 1,481 1,114 989 843 143 254 221 7 12 8
Fn AR 321 326 162 207 177 37 97 75 16 27 18
I 8,273 6,494 3,623 2,118 1,828 266 611 468 100 135 110
FREER)I 20,938 19,227 13,588 7,756 6,786 937 1,762 1,446 142 204 170
it 78,214 43,806 30,316 18,857 15930 1,901 4,049 3,024 436 631 501

x10 ER17TESHA~11 BOKEFAAER=E (Kg) OHIHEHR

)1 44 SS CcOoD d-COD TOC d-TOC NO;-N T-N dT-N  PO4s&P T-P dT-P
NIl 550,000 59,000 4,000 3,800 3,400 110 470 220 17 640 23
SR 780,000 53,000 12,000 5,800 5,200 420 1,200 570 66 530 60
FINAS) 460,000 47,000 18,000 10,000 8,400 570 1,100 900 150 560 160
caupl 220,000 25,000 3,700 1,900 1,700 290 830 390 11 130 12
FnH AR 320 330 160 210 180 37 97 75 16 27 18
A 4,000,000 180,000 21,000 19,000 17,000 1,400 8,100 2,200 270 3,100 160
FREE 2,200,000 380,000 130,000 57,000 52,000 3,500 20,000 6,300 170 2,800 240
it 8,200,000 740,000 190,000 98,000 88,000 6,300 32,000 11,000 700 7,800 670

XOBMEITA T 2 MU RA LT,

DN
1) EJRIEE: 3T IE, p.256, LT HAR, 1972. 3) Il #r: #HRII OBRBERN T, B JRAE, 1980.
2) HHRIEL: ¢ - WA E, p.269, ILNH
W, 1979.
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JVERIA B AN 381 2 MK OFI 28 2 & TR N EHE 22 2 & 2

b, TNbWELELEZ N, 22T, AEBTFDOL —F —T AXABITWNEDO A v aBEKEE
AW, ZOHABEME 7 A X ABAKETCKIEL CHBIOEKEZHZ L, MO KN X %23
HLmEZ A, ML HHT2KEDAZEBHESCEMORELZRSBHI LI EEZONT,

1. Ex&EBEH

I\ BRI 00 7K B 1% v nf B HE R oD JLlE & 72 DR
O EEHEFT 5720, BKEZIEIZL TR
WOEKEEZHERFT D HIEICONTIE, TAX R
BLAET 1 o FTCII R E D S—F 512 EA+50T
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ENERAFTOKRGELET A X ZAOBEKET —4
ZBEATIT A v 2o TEHT L7c 1 RERIRE KR, DL
T, TN E] LWvwo, ) ZHOWTHEKEZE
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W 7eBeK OIBICFI A SN TR Y, EHIREKE L
BWHMEAS S EEnTWD Y, TR, &
HIREERIREHR S AT A (FKEEOFR— L—
T ATRE, LT, TEREQIREHR &0, )
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TW5, Z OfFENTIR &% H v CNBEBT A1
EREZHF L, NBBMOKENXZRAE LD
T, ZOHEEFERITHONWTIERD,

2. RAANEKEDHETAE

BEKSEHR RSN TVS IKm Ay va
&, ELEHEPED 3R A v a2 TS T 50T,
W ETZ DAy o & \EBITE AT O

BEREH (K1) tzHEAGbE, $#Av a0
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3. \BBHDKENRZDIHAE

)Rk DK EIZE DM OWRA, T~
UK, HESCAFBELZBETIE, NEMOE Y
@*%Wi%%%#é:&ﬁf%éozwﬁﬂﬁ
EEHEROF 2R I~F 3R L, AREE
SN T, Mﬁkmm%n%h®ﬁmmgdwf
WX ARE LT, HHEICKNERTXTOT—X
DG D R 13 FEE DK A HOW T, INICiRAT 5
KRENPOBUKE, ABEEREEZEZLSINT, B
K92 B IS ~TE T D K & & HEFH L7 fE R %,
Bl KPR & FERMEE i+ 5 &, 4ok
B ThHotz, #HEFHEX, ERMEEDOENKE A
Abd o0, EUEOEEEM 2 X< FHLTW
%o FMORKEDHEFHEA) & FHIE(B) O FH X
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HEMMOMEE, R*=0.79) TH->7-DT, mﬁmﬁ
HEZORERTKIELTHERLE,

sea
sea

sea
sca
111 -
T s
[ R I T B sea
[ T T T A IO T B R sea
[ T T T A O T TR IO IO sea
[ T T T O A R R TR IO O o
[ O A B R A R A o
[ R R T R B R R B sea
T 11111 sea
221111111 sea
22221111111 sea
222211111111 -
2222111111111
3331 111111111
3333111111111
3331 111111111
3311111
444111515551
4444115555555
4444555555555
4445555555555
5555555555
5555555555
55555555555
55555555555555
555555555555555
66655555555555555
66665555555555555
6 66665555555555555
6 666555555555555
6 6666655555555 5
7 6 6665555555555 s
77776666665555555 oy
777777766666655555 sca
877777717766 55555 sea
88877877777 555555 sea
88878828838 sea
888883888 -
888888 s
888 sca
8 sea
sea
sca
sca
sea

2 BAYLADANREBRSS

57.2
58.2
57.8
56.4
54.6
53.8
52.7
52.5
54.4
54.7

57
58.6
59.1
61.5
64.7
67.2
69.8
73.1
75.3
75.4
74.5
71.6

sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea

sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea
sea

4. EE
RE T, WIRAME—O T A X ZBLIFT O H AL
IRT LT E S FERAE S OICKVERELL
23, WHIZOWTHRICHETKRIEL TLWon L
LHORFRETH D, WA O Lz 7
A B ZBLFT IS I N6 O ETEE LT
WA T O ILIERIZ & 2 7 A &A@ FT O S
e, BAKBEZFEUL CWDIEHED X LY A Fip
BT AEAEORHANEZ OND, £,
Brili 1 BEREIC DWW T, T CIZRRTIicsn
TTAXAOEMEEZZEIC L TRITZITo 726
DO T, FEET L EEENHERT LERIZON
THORFTILERD S,

v
) Ui

S Xk
1) K - BELWNOK[LY, #AEE, 2000.
2) BRI < AR 2R AL 3 P M I8k oD i HH AR LT

a B 7y He
F T B, BWRKR A IR PO

No.363, 1992.

sea sea sea 48.6 48.6 49.4 513 54.1 57.4 59.4 62 65.3 66.9 70.2

sea sea sea 48.8 48.7 49.9 514 53.8 56.8 58.4 61.2 63.6 66.2 69.1

sea sea sea 483 48.5 49.6 512 53.7 56.1 58.1 60.2 62.1 64.8 66.8

sea sea sea 48.6 48.6 495 51.2 532 55.5 57.8 593 61.4 63.6 66.1

sea sea sea 48 48.4 49.1 50.6 522 543 56.3 584 60 61.3 64.1

sea sea sea 47.4 47.7 48.8 503 519 54.1 552 57.2 58.7 60.3 62.5

sea sea 46.1 475 48 48.7 50.4 51.5 53.9 54.8 56.4 58 59.4 61.6

sea sea 45.6 46.9 47.1 48.3 49.7 51.1 523 535 54.8 56.2 57.7 59.6

sea sea 455 46.2 46.7 479 49.3 51 522 533 55 57 58.2 59.8

sea sea 448 46.4 46.8 47.1 48.9 50.3 529 543 559 584 59.9 62

sea 43.7 445 45.7 46.1 46.6 48.1 50 533 54.8 574 60.1 61 63.6

sea 43.7 44 452 45 45.7 473 50.4 52.6 553 583 61.2 62.9 65.1

sea 43.6 43.6 44.6 449 448 46.7 49.8 533 56.4 593 62.6 64.8 67.6

sea 433 434 444 44.1 442 46.3 499 53.6 56.5 59.9 63.6 66.3 68.9

442 44.2 44.6 45.8 454 46 48 51.7 554 583 61.6 64.9 68 71.3

46.7 47 48.1 49.6 50.1 51.3 53.1 55.7 58.5 61 63.4 67 70 74.5

48.7 49.2 50.9 529 54 56 57.7 59.3 61.8 63.3 64.9 68 72.2 712

522 51.9 522 54.5 572 58.6 61.2 63.1 63.9 65.3 65.7 67.2 70 74.9 80.1

552 54.6 552 58.1 61.7 64 66.8 68.4 67.8 69.1 69.1 68.7 71.8 7.7 83.7

56.7 56.5 57.3 61 64.2 67.2 70.6 72.8 72.1 71.5 70.6 69.8 72.8 79.2 85.8

57.6 574 585 62.5 65.3 69.5 73.1 74.6 74 73.2 723 71.8 74.8 81.2 87.5

57 55.7 56.9 60.2 643 68.5 71.8 744 742 74.7 74.5 749 77.8 83.2 88.9

54.7 53.6 54.8 579 62.6 66 70.4 72.1 729 74.7 75.1 76.5 79.3 834 88.4

53 51.5 523 56.2 59.9 64.3 68.7 70.7 72.5 74.2 76.2 78.7 80.9 84.6 88.1

51.5 50 51 54.6 58.8 63.1 66.7 70.2 72.8 75.7 78.9 80.9 83.9 86.4 89.2

50.1 47.7 48.8 52.7 572 60.9 65.2 68.4 72 75.7 78.9 82.7 85.2 86.9 89.1

49.6 47.6 48.4 524 56.3 60 64.3 68.1 724 76.1 79.8 84.2 87.1 88.6 89.9

52 50.5 50.8 542 583 61.7 65.2 69.2 732 77.6 81.8 853 88.6 90.5 93.6

53.1 514 524 553 58.8 62 65.4 69.5 73.4 715 81.9 86.4 89.5 91.8 95.8

549 53.8 54.4 57.1 60.6 62.8 66.3 69.7 73.7 78.5 81.8 86.8 90.1 93.9 97.5

57.4 56.4 56.6 59.2 62.2 64.6 67.1 70.7 74.7 79.5 83.1 87.7 91.8 96.1 101.3

58.5 57.6 58 60.2 62.8 64.6 66.8 71 75 79.6 83.9 87.9 92.1 97.7 1035

60.9 60.4 60.2 62 64 65.4 67.1 714 75.3 80.1 84.1 88.1 92.1 97.7 103.1

63.7 63.5 63.3 64.2 66.2 67 68 71.8 76 80.5 84.2 88.5 924 95.8 1009

66.1 66.1 65.7 66.2 67.2 67.4 67.9 70.9 75.4 79.8 83.8 87.8 90.7 93.7 96.5

69.1 68.8 68.4 68.2 68.8 68.4 68.3 70.9 74.7 79.4 83.7 88.1 90.3 91.4 93.6

71.9 sea sea 70.7 70.7 69.8 68.7 sea 75.1 80.1 84.2 87.7 89.9 90.5 90.5

75.4 sea 73.9 sea sea sea sea sea 74.9 79.2 83 87.4 88.3 87.3 86.9

75.6 744 732 71.8 70.3 68.8 sea sea 71.9 753 78.9 83 84.5 84 833

72 714 69.9 68 67 64.6 sea sea 67.1 70.9 73.7 76.6 78.9 81.6 83.8

69.4 67.4 65.4 63.2 62.1 59.8 58.2 sea 61.1 63.8 66.8 70.1 732 77.7 823

65.7 63.6 61.1 59.1 57.2 55.1 53 sea 552 57.7 59.8 625 66.5 73.9 80.6

60.3 57.1 55 534 50.8 48.5 49.2 50.6 529 544 55.8 60.9 70.7 80.6

sea 529 50.5 48.9 46.2 43.7 435 448 46 47.1 49 55.1 66.8 79.5

sea sea 48.7 46.8 44.1 41.5 41.8 43.4 453 45.7 479 54 66.7 79.9

sea sea sea 484 448 42 423 445 47.5 493 51.8 58.7 70.9 829

sea sea sea 49.1 452 421 429 46 49.8 534 573 63.4 744 85.1

sea sea sea sea 46 425 432 47.4 52.7 57 62.6 69 78.4 89.3

sea sea sea sea 47.1 429 44 49 55.8 61.6 66.3 73.3 824 92.8

sea sea sea sea sea 43.1 44 51.2 57.2 64.1 71.2 78.2 86.4 944

sea sea sea sea sea 43.1 437 51.4 57.6 64.2 71.9 79.2 87.8 96.2

sea sea sea sea sea sea 438 49.2 56.8 63 68.4 76.4 85.5 952

sea sea sea sea sea sea 428 474 54.7 59.5 65.9 72.7 81.8 92.8

sea sea sea sea sea sea 42.1 46.5 51.6 57.3 62.1 68.7 79.7 90.3

sea sea sea sea sea sea 41.1 452 50.4 54 58.1 66.3 77.1 89.5

sea sea sea sea sea sea 40.2 44.1 48.5 51.5 554 62.4 74.7 87

sea sea sea sea sea sea sea 43.6 47.1 50.3 54.1 60.9 73.6 853

sea sea sea sea sea sea sea 429 47.5 50.8 54.2 62.4 727 85

sea sea sea sea sea sea sea 421 47 51.8 56.1 62.5 72.3 83.7

sea sea sea sea sea sea sea 41.6 47.2 51.6 57 63.7 727 823

sea sea sea sea sea sea sea 40.9 472 52.8 574 64.2 727 81.6

sea sea sea sea sea sea sea sea 47.1 52.1 58.2 65 722 80.2

) > = =
X3 ZAVI2DABERKE
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LN O RISV TR 17, 18 4E I
FETEREBELOBREL, Yo GEaniL
TFRT TLER, N7 Z—111 8 (Cjejuni
97 &, C.colil4tk) ZBW «- ZEH KK E DLk
R EHC AV,

2.4 DEEMOEEENER, P FEENERR
=

MIERRA] . v N2 —FRFLEXT
5y BiERR oo i 75 R B0 17 > A AR HIF oo Y1 R B T

gsoQd

ZHAWTIT> 7,

IOV AT 4 =)V R - FLERKIKE (PFGE)
rvna Ny B —5EEkko PFGE i R EE S
Smal = vy, ¥kEISEIL 6Viem , 0.5~25 ),
20 WERE CTHEM L7=, DNA /R — 2o Tk
Fingerprintingll THEHT L 7=,

SRR O FEANRZ ERER - b er s X —
O FEF sz MR BRI A ok 94 BK (Cjejuni8d,
C.coli10) , &P H 3k 27 £ (C.jejuni26, C.colil) ,
A - IEY R EE 60 £ (C.jejunib4, C.coli6)
A i3k 83 # (C.jejunil, C.coli82) 2>\ T
ThEIZH A7V (TC), = Au~vA T (E),
F U7 2 (NA), /v 7 v x3 22 (NFLX),
F7uXxHh v (OFLX) , v urvafxHh oo

(CPFX) @ 6 A% T KB 15Tt L 7=,
P 'R T O FEANE = MR BRIL 0 BER O W
Salmonella Infantis (S.Infantis) (Z F Bl & v 7= B H
Mk 3 ¥k, B - BL AA—Hk 7 KEY
S.Typhimurium (Z B3I S v 7= B35 ok 8 Bk, BN
cHLAA—HE 2 KlicownwTT VY v
(ABPC), B 7% Y A (CAZ), 7 7yuF v
(CET), ¥7 =¥ A (CFPM), 7 4 F v F
(CFX), T 7 4% %> L (CTX), RAKR~A ¥
Y (FOM), A L% AL (UPM), HF <A v
(KM). NFLX, TC, E ® 12 #H|DOF 4 A7 %
W CRERIC KB ¥ THEM L 7=,

3. HBR-EX
3.1 MIRBREZENDH EONYIE—, HILEXR
TERERFAERBRE (K1)

C.jejuni (XA 23 ik 14 Kk (60.9%), 3
LR —9 BiR 4 Bk (44.4%) DB S iz,
C.coli IIFHEA 1 RENLHRH N, KA - K
L= s JRRVE Y, B L= BT h
yEunRy =3 E oz, Btk 9k
RIZOWTHEEZRELZEZ AK 259 4720
10 BLF 28 2 M4k, 11~100 2% 2 B A&, 101~1000
23 3K, >1100 28 1 MK TH - 7=,

FILE R TIXFHA 25 RIRH 7 Bk (28.0%),
B N—9 iEd 4 Bk (44.4%) , 2L TKL
N—14 R P 1 REN SRS, KA - K
RILVEY, FH - FLR—=n BT LE R TIT
BRHiEShRerole, B 9 RIBIZ O W THE S E
HIE L EZ AW 259 4720 10 LLF2S 6 MR,
11~100 78 2 #ifK, 101~1000 28 1 A CTdH » 7=,
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A - BLA—ICBWTIE I BT X —
BIOYLERTOHENIEFFEIZEETHY,
ZOBMOFENCEENLETH D Z L BHER
iz, IFHRFEOEHIIZMZ T 25¢ %4729 >1100
EHOBARD X S ITHREEN L WTTIRER (5
W L AN—) ORI RGO fERME 4 1
THLOEEZLNTZ, YLVEXRTE I Er AN
7B =R THREEBIT D W EHm IS H - 7o
2, PILEFR T 200CORE TH &M CTHYGE
AHETHLI LR VEHBETHLERNLHE
Th b,

F70, 1 RETEHIN, KL X—0bH e
2T PR ST GG RS MPN 5 TR R
RUTEDLBETH A, EWYIREY F DR
ZEVLEEEZ LT,

3.2 4 -BFBOAYEANIE—, HILERTE
BEERAE (xk2)

3.2.1 hrvEQNy 2 —HEHR

FOEMEIZIB VLTI 100 BT Cjejuni 1%
29 Bk 5, Cocoli i3 7 A SHH S, [H
CH{E2 5 C.jejuni & C.coli NFRIBFICHE S
DX 2 BETH-o =, FHEAFICB W TIE
C.jejuni IX 20 K&, C.coli 11 BAELHH S
Ni-, BIKFE, @40 nb bR EE»D
HremansZ—Nn T 37 HTH
ST, 20 ) HLEKRORH S RIFFICHRE S
72boId 16 81, AL 16 81, B O A
B ElX S EECTH o 72,

RIS 12 B TIE 100 ik 93 ik b
C.coli i &S, 2D 5 6 1K Cjejuni b
RIS Sz, BRARYE 100 BRI+ T
MTH o7,

HACCP 3& A TR W ALEE fili 5% C o fi 4= 4 B
i EL TR, MxThrenanny ¥ —iii
BRRIBIZTH W L b b EEASEIOFHETH
WoO4H, MANBIZRBETH 72, Ll
EENBEILE RSN TWDIERICBWT, R
WY R E DR B > 7o E, THICiiBEL TnD
WIRE NGRS D AR H D, £z, 4
HRIrea s 2 —FikanTnsd 2 &ix
JFlgZ b v ea Ny 2 —NEET D2 L &R
LTW5b, SO Z I3 AIEEOESRR
FICREEND Z LD, A= R—5%TOMRE
BIxA 7 < SEIO TR L AA—OF AL 3 Rk
LFEMTERNoT, EFEFDEL AN—NF

gsig

KE#ESNLIETHERFFALPBALINTED
RN Z—EMYE DGR L L CHRE L
N—DEEMILS B OB OREFRO & S
bHRBENT,

RIEEDIZE A END Ceoli B S iz
25, BRI b RIS AT, TRkOKL
NR=bTXRCEETh-o72, BENSHE~D
AT YO WA, BKE Sk C.coli OfEHHTD
AAF - WO P R ESHZOBMGRETH D,
3.22 HILERSHERKE

FEBE, FEFIETXTRETHS T, K
Bt ST _CERETH Y, WEGBE 1 BRE»S
DIHPIVER T PN STz, BRI O R
1% EENTH 20, HROKEL AN—DH
WERTHERBE BRI N TND I EMnD,
R VT R T RRYED RGO O E DO TH D
EtEZLNT,

3.3 hvERNYA—DEILZMHER, 2FE&E
FHERRE
3.3.1 miEEA (5 3)

C.jejuni 2y BfERE > Penner U1 o> 3= B Y 13 H#
FEFTIT DI RBE L, KWT AR, B,
C HENRZhol, BN GBAW - HL—) ik
BETIL CHE, BAE, ARE, DRE, 4+ - JHEH
KERTIX DB, BH#E, REETHoT, BELE
ROkt E BN B - B L N—) OFEREAD
FIE B L, FE - HHSREETIX A B R
BHToH 7228, DREE B BEIXHOE BFH B ki
FERICEmEBTH T,

3.3.2 PFGE

C.coli IZOWTIXHEEHE 9 B, BHAHK 1
BE, AR - MR R 7 BK, RAE ok 33 Bk oD B
ZLIEZA, FHERIZTHES 4 ko7 —
UR—E L, 2L N R 12 KOEWTHEEL L
TWie, BOD LRI —0PRE< £ T
Wiz, BRHESEERIZ AR Y — o B =% L7=%0 4
RHER, FUEEOKERETRE— R
—HLELDIF LMOATHoTZ, ZDIEND
BRIZZERPEICE AT e, BB BRI 9 KL
HoNE— Nl B, B, 4, KH
FRM TARE — BN —F L7 BRIER O bz
o720y, RAE 141 HORAK & BB I RER I 90% D
MEMERB O bz (K1, ORI .

C.jejuni IZ oW TITBEHE K 41 8Kk, BH - B
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Lo —Hk 35 Bk, AfE - JHIFHIR 75 BREF 151
R & Lhi AT U 7o, SAEH k[ C PFGE /X% —
N B LTERRIC O W TN Z — 2 No (fE7& No)
EMERZHE L —FIER 4 OLBY TH
. BEHKKEBAN - LA—HKKKE NZ —
VR —E LTSRS 3 M, HBE H R ER & R ER
D—BLI2%M 5, BEHERKEEAN - LA
—H R R R TR — R —H LR
1A, B - LoS— SRR L ARk TN H
— N —H L RIE 3B bz, PFGE /X ¥
— EIMEROMAE DY TS BITFEEM TR
MNAEETH VY, PFGE ¥ —>2 6 Ot FHEK
Ca3740 & 43k B57 O X 5 [T PFGE X% — > &
O ER A —F LT dEsicaaikcbhbo, 4
De oA rea Ny Z—EYE O YR O O
LOThDHAREMENREBINT, Smal 12X 5
PFGE /% — > RN —F L 7= MG A B A 52 (UT) @
R OB O BT IE & S IR O H| BREEFEIC &
LI T 52 ENAMELEEZ LN,
3.3.3 RARZUHARKER (£5)

C.jejuni 43 BfERE DK EEOIT B IEAI O W
DTN FR O BivTe, THUEDIBFICILH S
N5 =a—x v RIEAN L ANME 2 7= Tk
DR SRR TIE 22.6%, FBA - BLS—H kK
R T 30.8%, 4 H ik CTld 11.1% 8 - 7=, C.coli
% C.jejuni X 0 MHERE O EFIG 23 @& <K 80% H3 it
REHONTNDITTHELIBD B, == —F
Ja v ZAEImMERDL 323%H o7, BN
72 —THRIEDH 1 BRA O Y 2o~ A
[Z2W T Cjejuni 1T T R TEZMETH - 7273,
C.coli 1% 31.3% L IEFICERIZMIETH - 7=,

C.jeuni IZOWTITHA - HLA—, FfE - 4
PEIHIZ 31T % m={5 4%, C.jejuni 53 BiE#K o I 15 7Y
53 A O B H R & OB, PFGE /3% — v
DEBE KK L — BT DROFEN D, LAl
BfsfishTnwi L 21c, BH - B S—i3E
WICHEREPFR CTH Y, M TH, Rt
DRERISHE SN DF L A—DFY S E
TWARRYR E Z 2 DN, Bl - B =4
LA 3 e W OB T iz e A
7 —ICEEICHERINTEY, x THER
ENMOBREHEICHETIEFITORN En
O, BEAILS VAR LEOAR, RN+ 7 inEl

g s20

DEFEWEIC SR N D Z L 2 RNBEBRE L) —
WFEREICEZETHZLBMELEZ BN,
C.coli /X C.jejuni [k IZ B MZHEEMEET 5
A Cjeuni ICHARTHFICENTHD &b
TEX 7R, SEOHRATKETTANOEREER
LHCE TRVELRE R R ZINE L L 2 A 111
MRdr 14 ¥k, 12.6% 72 C.coli TH o 7=, F7-HEHIE
DLGEORFICHERINLIZ ) A~ A o
Za—F% /v rAICMEOROBAEN L, £
DIRFI I LN Z KT " REMER &V, C.coli IX
INFETORBULICHEERKRETHD Z &
MWRENT, ZORGEIRE L TIEHBEASLE LA
—IZMX THROEFEOREMREEZERE LK
BWoe LX— e RIAEUNEZ LN, 5EHO
A CIIRAE R AR CHRE kK E PFGE /N4
— BB LIEERRRO N b 0D, —HL
TRRITHER SN o722 & 025 C.coli DY
TELTOBRDEEIZOWTIZE SITHREIA X
mLEZ LN,

34 HILEXRSDELLEMER, PFEZNMN
K&
3.4.1 mFERF (F6)

B kKR TIE S.Enteritidis & S.Hader 28 Z 4L
Zh 16 % 225% Lk b £ <, RV T
S.Typhimurium, S.Infatis 2327~ 7=, 5 Y50
NFIN & Z b iz S.Enteritidis (X 1980 4K 2>
HEEHMTH 7228, SRIOBREBRENHIX
Bt &2 o 72, S.Hader I3Fk 17, 18 4RI
BEPLOEENRA LT TH DD, S0
BRALE - KOFECTIIRBRHE ST, T ORY
BEAHATH-To, HA - HLAA—HETI
S.Infatis i & %<, Zhix 7 vA 7 —EH DG
Quze KW L CHk Y, FEINF O R & 1375 YL il
DI TWDHH D EE 2 BT, S.Typhimuriu
XU A D S.Enteritidis ORERBE LRI VG
DD, ALRAL L MNIBELRPERG OB
HEns2®MTchby, BA - BLAA—00 bR
ENTWD, Fiz, BEHREEIZD 200,
S.Agona IZH KW, KEMEND LR I N,
3.4.2 EXRZMHARBER (X7 =VUZAnp
~ A v ACH L THEERR I A TIE T h o 72,
S.Infatis IX TC IZIHEDOKENZ < BOBNTZ, £
T-HA K 1 RIX KM e Th - 7=, BRH kK
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S.Typhimurium 2 # X ABPC/KM/TC (2Tt T &
v, A RY — > NEEHKEIZLRD
b,

PLERTICLDRFEHFICOVTITINE
THNH D S.Enteritidis 28 T ERJFIRNE TH -
728, JEAE S.Enteritidis LIS O Z FEEH O Mg R 0
PFILERTDREH SN DERICH D, 4 BEOH
BETHRH - BLA—RKENMN SBES T
S.Infantis, S.Typhimurium, S.Agona (X H3E T
BEMS ORISR TV MERTH- T2, F
7= S.Infantis, S.Typhimurium @ ZEH|fHE <% —
YaRRDE, BA B L AA—HRRE BB R
RCT—ET b D LN, BH - BHLAA—X
PERTICR DMEERFORPEIRE L THEE
ThdHIENfEHRINTZ, MOBERE L TO
BENZOWTIEHELIIRFADLELEZ O
72

4. XHE
1) Park, S. F. The physiology of Campylobacter

®1 TREAICHITDHVER/NIE— HILERSD

BREERHERR
L2373 BBt Bk (%)
BRERE WA Wn- BB Bn- BRIV 4l 4Ln-
Cjejuni | 14/23 4/9 0/24 0/14 0/2 0/25 0/3
hoe'n (60.9) (44.9)
N9%9— | Ceoli | 1/23 0/9 0/24 0/14 0/2 0/25 0/3
(4.3)
HILERS 7/25 4/9 0/25 1/14 0/2 0/26 0/3
(280) (44.9) (7.1)

R2 RBIIBTHSATEERRORAREHATHR

=378 IBfE# 7100884k
®REER 4#E FB+ BkE KB

hVER | Cjejuni 29 20 1 0

N98— | C.coli 7 1 93 0

YILERS 0 0 1 0

g s30d

species and its relevance to their role as foodborne
pathogens. Int. J. Food Microbiol.,, 2002;74:
177-188.

2) Ono, K. and Yamamoto, K. Contamination of
meat with Campylobacter jeuni in Saitama, Japan.
Int. J. Food Microbiol., 1999;47:211-219.

3) Shioko Saito, Jun Yatsuyanagi et al.
Campylobacter jejuni isolated from retail poultry
meat, bovine feces and bile, and human diarrheal
samples in Japan: Comparison of serotypes and
genotypes. FEMS Immunol. Med. Microbiol.2005;
45:311-319

4) Winters, D. K., and Slavik, M.F. Evaluation of a
PCR based assay for specific detection of
Campylobacter jejuni in chicken washes. Mol. Cell.
Probes, 1995;9:307-310.

5) Linton, D. et al. PCR Detection, identification
to species level, and fingerprinting of
Campylobacter jejuni and Campylobacter coli
direct from diarrheic samples. J. Clin. Microbiol.,
1997;35:2568-2572

&3 HUEO/NYE—5 Bk (Cjejuni) D EEPenneri;FE

P B (%)
b HaEE BAR-LN- 4E-BT BE
A 7(6.3) 217 0
B 6 (5.4) 3(11.5) 7(15.2)
c 6 (5.4) 4(15.4) 2(4.4)
D 18 (16.2) 2(1.7) 10 (21.7)
o] 4 (3.6) 1(3.8) 0
R 3(27) 1(3.8) 4(87) 1
Other 10 (9.0) 4(15.4) 2 (44
uT 57 (51.4) 9 (34.6) 21 (45.7)
B 1 26 46 1
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Fa0
—50
0
7o
0
0
—100

EF
RE R BiE46

g £k
IRERINIE B 1E67

| || £k
[ 111 BfE48
| BB 146
| | BiE142
| | BB 145
PEIL BE 147

| | | R {E68
| [ BE132
| [ 11 BE192

|
|| ek
|||||||| B{E191

_|_ %30

N

ek
LT BREo1
[ ] {266

| FR{E196
| B E43
T
|| BE141
| | R {E204
UL LT e
[ ]| H129(F

| ek
| s

|
|
| e
|
|
|

4528

H£111{E

|

|

| £119E
| | | 4128085+

|

|

54{F
41288
] mee
| || & E4

e

| BRE133
L] e

| | BRIE197
BRI i
1l e
fx{E27
BKiE144
[ | BiE1
FR{E23
B{E143
[ | R E28
| I s
N s

Lk R

e

B Ccoli 7 HERRD PFGE EATHER

g 540
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#=4 BEREBOSMal PFGE/NY—Y—Hk—&

PFGE m;FE M3k #%No PFGE m;&E& Mk #%No
1 UT EF Ca3747 8 A EF  Ca3793
1 cC BH M1 8 A kR Ca3836
2 UT EF Ca3826 8 UT 4fFE B89
2 UT EF Ca3835 9 D EF Ca3746
2 UT EF Ca3841 9 B 418+ B66
2 UT Bl M28 9 UT 48t B62
3 UT EF Ca3756 10 cC EBn M24
3 D £$H M3 10 G pi=]] M25
3 D ELn- M35 10 UT En- M3l
3 R Ln— M36 10 UT 48874 B47
4 UT kb cCca3744 11 UT R M11
4 UT B M3 11 B 418+ B63,B68
4 UT $E B42 11 C &8 B3
4 UT 4874 B97 11 D #MHE+ B5
5 O EF Ca3844 11 D 4#fE B59
5 UT EF Ca3755 1  UT  #§E B70
5 UT 4§ B53 2 UT ®BA M8
6 B B+ Ca3740 12 D 4+ B2
6 B 4 B57 12 D 4E B69
7 A (= Ca3809 12 uT 418+ B67,B71
7 B 4{F B6l

RE. HoEQNIE—EERDRZMEHERGR

Cjejuni C.coli

ek B &4 ;23 Bt e | B 4 ;23 Bt

Qe s 84 26 54 1 165 10 6 82 99
| SR (%) 45(53.6)|12(46.2)|24(44.4)| 1 _[|82(49.7)] © 0 [21(25.6)[22(22.2)
TC 15(17.9)| 6(23.1) |22(40.7) 43(26.1)| 4 2 |21(25.6)[27(27.3)
EM 3 3(3.0)
NA 2 2 a2 | 1 1¢1.0)
TC/EM 1 13(15.9)[14(14.1)
E TC/NA 2 2(1.2) 1 100

B |[TC/NA/NOR 1 1(0.6)

ﬁ —a—%/0 SHEIHE 19(22.6)| 8(30.8) [6(11.1) | 0 [33(20.0)] 4 4 [23(28.0)[32(32.3)
8|  NA/ NOR/OFX/CIP 16(19.0)| 5(19.2) | 4 25(15.2) 2 | 551
TC/NA/ NOR/OFX/CIP 3 |3(11.5) 2 848) | 2 3 8 [13€13.1)
EM/NA/ NOR/OFX/CIP 3 3(3.0)
TC/EM/NA/NOR/OFX/CIP 1 110¢12.2)11¢11.1)
IYROVA UM EHE) 0 0 0 0 0 1 1_|29(35.4)[31(31.3)

RESSH: TE. E. NA. NOR(NFLX) . OF X(OFLX). CIP(CPFX)

gssQd
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86 YILERSHEROTEMFE(HI17,185BHK)

HE ¥R (%)

b it} BHEEE BAWLW- Bn- BE
S.Enteritidis 16(22.5) 0
Slnfantis 5(7.0) 7(63.6)
STyphimurium | 6(8.5) 2(18.2)
SHader 16(22.5) 0
SAgona 1(1.4) 1(9.1) 1
Other 27 (38.0) 1(9.1) T
§ A 11 1 1

R YILERTIAEMEOEFBRZERBRER

mE5 B ¥ HEEH  THEER (%)
Slnfantis BRETHESRE 3 E(1), TC/E(2)
mﬁém-%w\'— 7 TC/E(6), KM/-I.E"(.{)
STyphimurium HBIHETHESRSE 8 E(3), TC/E(1),
ABPC/E(1),
ABPC/TC/E(2),
....... ABPC/KM/TG/E(1)
BR-BLN- 2 ABPC/KM/TC/E(2)

g sed
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RiltBHREMESNorovirustARITEE 2 —FXHIRE T200654A M 5
20073 Iz S nf=Norovirus® B+ E —

AN/ | SR T SR

4

WAL ENIIES O NV FEBEEE) & LT, PMEFEICH SRS MBI TR S NV O 5 75/
PERICOWTRENT L 7=, 2006 4E 4 H 2> 5 2007 4F 3 H £ TITit 217 Mk 2 5k L 7=, B S u7=Nv3T
B 2N Gl TH Y, EaFAIZGUT & GIINL TH -7, 3BEKILGI T, ZoEs+A1E GlI/4A A 30
e £ <, GIEB 2 28, GIS, GII6, GINO RENEN 1K THo7=, 2005 4F 12 A 75 2007
3 HETICHHEENTHRIE SN2 NV G4 43 BRIZOW TN L72K5 %, NV G4 IX A, B, CD3
ODY T AZ=IIHEEND Z &, 20062007 v — X D ERITHRIZZ 7 A% — A BT DIk IS
BREDPOEHRINTWDZ ERHALNERSTZ, UTAVH AL PCRICEDIEBEERE LKL SN
NV O —27 0 ZfFEHTIE NV 2K E T OFENERSROIEICEDO THHA T2, ARIF5EHE
TEENIE S O M7 AR AT 28 s U C M L 72 NV Bt RIS B+ 2 IRtodE#E 2 & L CIZE WY
OWMVMATHY, —27 T ZAEHTICE D NV O FE LT O AV v MMIEEGEEE RN A S

%ﬁﬁ%?%ékwﬁﬁﬁﬁwf%mﬁ@<%ﬁéﬂék%z%néo/ 7T AEITIZ K D NV
Doy P FIRATEAT T IR I 1T 5 NV R R 2B LGL 2 ENEIEI N, ZOXH57%
Fefhr 2 05 U CHURIC 3610 24T BUF IS K D E X 3R & S35 2 b, MG EwF 20 i 23 sk 12 36
wf%tﬁméﬁgﬁéﬁw~of%ék%%%ﬂéo

1. FL®IC
Norovirus (NV) (% Sapovirus (SV),
Vesivirus & 3£{Z Caliciviridae {2 /g L ",

ZLZmAT, TFBEERBRT VLN TH D
Logovirus, Tels, BRI MEEETRERLIFEHIZHELN
SRS T —ARENATHEONET X2 b BT

FRNICE D 2FmEICHBAEEEY 5, NV
BRI, ek, M, TR A ERGEIR E
L, WOBRIERER TH D2, NV T %0
TANARAIC KD BERRLT DY b
U DR N R ET D, NV o5 R g
RSB (BFHE), B bh—t MEY, HD
WITEENEA L THAET D, NV OJEGEJRS
YV — N EFRE T DB D4 1 IR Tk &
LTk, BE, ALY oxy 7Y REROE
FERAINZE S BEFRBE NI EIC X D RH
BHRNT DN E N OREREE L 72> TWnvd, NV 1L 2
@ Genogroup, Gl & Gll IZKAlEh, ZDk
ETIE GI 28 14, Gl 23 17 O s RIS/ &
Nod, BBRTFur7s—2 235 ES M
Frickwaix, E2s8BECHEohET—4%%
e B BRI, T — & OFEAEALIR R 7o TR AR
EHEOSZECMAT, T2 0nb6E0Nn51EH
BERRONDY NS THDLH, ZhiixiL
T, V=V U AT —H TS Y FEFR
ol —42nroBGondERENIEFITEZ N

W - fEATRIRE T H D

AL & T EAF 724 TIE 2005 4E 8 A 12 NV BF 78
BEZ MM L, BALH S IR D NV OEFOfE
Bl NV BERFEETHIROBRFTZHEME LT,
WA G TR SR NV O —J = AT —
&, WK AR E BT D 1 W O AT A B 4R

L7 BEHETIZINETN O—2r7
AT —HIIRBEHT TH ST, ZOEEIZLD

MEAE, BKEBEATHREH I NV Oy —27 =
AT = T EKAS L Gy FEFRMIRICB T 2 A
MWD TH LN, SFEESEEEICT] &
X, 2006 4F 4 A 5 2007 4E 3 H £ TICHART
B & 7e NV O 552 R AR O AT & 92 0
L7=DT, ZOMREEHRET D,

2. MPEAE

2.1 @K

2006 4 4 H 725 2007 4F 3 A £ TIT THE B &
DM 217 AR L2, TONFIIHIE T
TRIE B8 43 fe iR, B[] T FE -5 18 75 Mulk,

g s70



FRH R 7 —F# H25 2006

VLN O BEEE A BI IS B3 1 B B N IR YL B v 1 1
BT L9 MILTH T,
22 NVOBRH ED—V TR - RIFHAEM

WEAES [AAR, NV O8I E A4 57 8) 4 8
eV, SK 77 A4 ~v~—Z M L7z RT-PCR IZ LY
Fhi Uz, Bt s 5848 57z PCR HEIE W fv
IZOWT SK YS9 A4~—%fHLEXA L —2
My —27 o AKXV EERYZRE LT,
F B H O R AT 1 DNAsis ¥ 7 b o = 7 —
(Hitachi) Zffi HH L, R#tHfiE Clastal W o fii 1T
& NJplot {2 & v 1ERk L 7=,
23NV GI/AD P —0 TR - REfHE T

2005 4F 12 A 7v5 2007 4 3 A £ TICRKHEN
THHINZZ NV G4 438 (F1) 2oV Tv
— 7 T A - RBHRNT & EE LTz, SR AR
Hricks v, NV GI/1 M87661 % Out Group & L
7=
2.4 NV P2 Region@h o —4H T VR - Rt R4

WEAE S [RIAEM ST L 72, Outgroup (Z 1% Camberwell
¥R P2 Region ¥ — 27 = A &M LI, P2
region | Okada » "’ A4 L7-#iPAE L7, 7
B, 49V I b= 2 ANKNETH > T-—
B OKRIC SV TIX, P2 Region % & ¢e PCR 14l
Wrha TA 7e—=7%fALT7ua—=V
LRIy — T U ARRE LT, SEED
MFHC I 2005 45 12 A LARR ISR H S 4v72 NV
Gll/A® 5%, NV No.18, No.21, No.24, No.74,
N0.95, No0.128, No.133, No0.136, No.158, No.161,
No.165 ™ 11 #k = filt3k L 7=,
2.5 J7ILA A LPCRIZK ANVD 1% H

PPN o B B B 3 1T B B PN R e B W 45
BT HME 99 MR A R L, SR B4 @ i
BEWY TV Z A LPCRIC K HANVO M & Efi L
oo BtE & 72272 56 kD 5 H 35 FRIZHOWT
AR BN — 7 = A Z T L=,

3. #BR
3.1 2006F4A M5 2007FE3AICZHEEH I NI=NVD
BinFE

F 2 1220064E4 H 7> 52007423 H ICNVA M HE &
AT 3THRIC B3 5 MR BRI A, 0I5,
B YR, RH SN IZNVOER TR 2R L
7o DIRBRIC IS T 2 BE NG 5E W S5 LA D 4E A
FHNZOWTIE, FAIE L T1HEAH 2D 28R

DWVWTNND Y —7 = A& FEfE L, RFEHEDT
— 7 T A E R LT NV3THR T 263 GIL TH VY,
AT GIT & Gl TH 7=, GII 35 kkoD
WNERIX G4 73 30 Bk & |\ b £ <, GIB 2% 2 Bk,
Gll/5, GlIfe, G0 NZEhZEh 1 HTHh -7,
32N GI/AD > —H TR - RN

2005 4= 12 A 7> 5 2007 4= 3 A £ TICRAH N
THH SN NV G4 438 (1) I2oVWTH
B FRAT 2 FEfE L TN REEARK 1ICRL
7o BERAL7Z G4 X A, B, CO3IODT T A
A —ZHEENT, 7T AZ— A IZHEFITITHK
PRRR D HERR S, 2006 4 6 H I EJIE IR TH
AL EHFH O FREREE L 2006 4 11 H b
2007 4F 3 HicmHanr=&ERnEgL Tz, 77
A A — B IZ1% 2005 4F 12 A 55 2006 4F 1 A I
HEnz 6k (A—y—27xzv2) BNgL, 7
T AKX — CIZI% 2005 4 12 A 7> % 2006 4 12 H
FTICHRHEENZ 1R E L TV,
3.3 NV P2 Region® ¥ —H T VR - R R

2005 4F 12 H LARE IR S 4L72= NV GII/A D 5
%, NV No.18, No.21, No.24, No.74, No.95, No.128,
No.133, No.136, No0.158, No.161, No0.165 ¢ 11
RICHOWT SK 794 ~—8lErh oy —7
VA (SK v — 27 T R) ITHSL B P2
Region D v —27 = A (P2 v — 27 = R) (TH
S RFEMEER L (K2), HEED S B
NV95 & NV133, NV21 & NV24 ® SK v — 7 =
VAFENENR-ThoTN, P2 —r v
ZZE o> TV, Zhicx LT, NVIS8 &
NV165 I% SK > —27 = %, P2 v — /7 = 2k
IZ[RA—TdH o T,
A BRRNBRERVERORE - B

2006 4 12 H DARE, BN OEE O ERERIC
BWT NV OGN FHIAREE LT, 2
NoOERKEO S L, BRNO D ERERE» O
HELNTZ NV ORE L —7 o Afiffr O
PCHIE LT, 2 H 13 B2 3 H 26 HE T
99 KD AEA Y T /L XA PCR KV FHE
i L7z, ZHBHD L 56 MK NV G B
RV, TDHH 3BERICHONWT Y — 7 T AfENT
EELE, TOME, 2 4 13 BHrH 2 A 26
Hicfi s 28 BR3[A—3— 27 =2 2D NV
GIA THDHZ ENMHLNERD, NV GlI/4 B —
7 m— R AT (REHR - NV No.262) &
RO ABEBREF IR A EBEL TV ERRE
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iz, —7, ABERICT T FRERN S o7 2
LM BIEEFRITHREY -7 2 ANRRRD NV
Gll/4 (NV No0.282) & NV Gl/3 2 EhZ 5y
SNtz, £72, 3 H 19 HUBRITEWRITH E v —
J T ANET RO (RRE © NV No.289)
N5 Rt e, ok, M1ICRT LB,
IRHDONV GIUAITWT NS 7 7 AX—AILE
LTWi=,

4. ER

WAL B EMES NV FEEOTEE O — B8 &
L T 2005 4E 12 H 75 2007 4F 3 H 2 TEhi
L7eBahic kv, MHRATHRE I NV ©
V= Z U AT = RS, RN THEES
Al NV O 5 T F MR ICBE T 5 5 233 8
TH BT, 2005 4E 12 H 725 2006 4 3 H £ T
(2005/2006 > — R >) (ZFEM L7=BEHc kv,
2005 4 12 A 7% 2006 4= 1 H H1A) £ T GlI/4 28 F
E L TR E L, 2006 45 1 A A LARE X2 8K 72
B0 NV B sh2 2 EnRaIn,
O, FrlTZ OB T O REIRHER D34
FREINLINEI D, SR OBRFTHILEN
oL aERMLEY 2%, 2006/2007 ¥ — X
BWTE, Y= X &@ LT G4 »NEHITHE
IR e LT S, MiTHRFEIC NV OEs
TN ZERAL T D EIE A DR D272, NV
Gll/4 (Bristol virus-like genotype) (1t E9% (2 %
WA TICERZHE NN HATLTEY, NV
DEERBLETHTHD LE X HDH, 20052006
L — XL 2006/2007 ¥ — X ICFKH R TR &S
NNV G4 DY — 7 = R & fRhr L=t R,
2006/2007 ¥ — X kR &7z NV G4 1340 A
WHEFIERTHY, A—Dr7 722 — ALK
THZEBHAONE RS, B, 77 AKX —B
IZ1E 2005/2006 & — X DEED, 7T AKX — C
IZ 1% 2005/2006 3 — R > DFE L 2006/2007 3+ — R
VOO —EHRELTWE, INHLDY T AKX
—X SK 7 I A4 ~—WiEh o —r 220
EWICESE R ETEHEINZLDOTH D,
BipD 7 722 —IZ@T 2 NV OREET), J[R
PE, REP COEGFER EOMHEEITENEH D
DOMNE I, FLTE MTxT D9 E SR 7
HMNEIMMEVD RICHEDNRT- D00, NV
OFEFEMEZTMT 27200 ERRITML SN T

WRWEHIZ I b DRMAEZMIT 52 &%
B R CIEREECH 5, 2006/2007  — R 1% 11
AURB2EMIZH NV IEEENRZRERICH Y,
KHBIZEW TSRO AR BT, &2
WRT B0, AYy—XFICHmEF L 7c#HB T
FA XL EOBRENERE M, EFFESNTRET
FHEOIIMER ST, BRLENDBEDI D FHH)
WZBWTHE S OREMIGYDRAEZER & H#H
ESA, ENLSOEMFEATITIE F—b MK
RiZEDEEBZONDIFEP N ER TCHoT2, Z
D Z X, 2006/2007 ¥ — X NTHAT LI T A
2 — AZET D NV GIA BBk s Tz
GlI/4 Bk &t L TRV aikae 4 A7 5 nl etk
EARBTLIbOEEBE LN, TORKELT
IO u—rOEREEN DR, BRETOAE
FHENEY, B hA~ORERLEREIINEm N &R L
MEZOLNDN, ZTHHO RO TIEA % NV
DI JFVERE M 25 AT HE & 72 o 72 BE AL CREMNIC Bt
THMENRH S, 2006/2007 > — A I H T
M EN=7 7 22— AIZET S NV G4 DF;
BaEMATH-HIL, 5%, ZOZ7a—20OK
U AT —PHE D — 27 = 2% ORF1-ORF2 &
YU vavEBEOY—7 2 A YR IKFIC
AL, ERKEHRTILERNDH D, —F,
IO —ryR0OHBLLTED XS ITRAIZ
RIE L2 &0 ) SITEBREY, 4RO R
I2&L D, 2006 45 AICEJIRE CTHRA L 7= HEH
FHTHRHSNIEZNY GUWANR T T 2% — AR
THZENREN, ZOY a— ) 2006 45 H
WCIHERNICRBELTCWEZ ERXRENTZ,
2007/2008 ¥ — X BT D Z D7 1 — 1 OE[h
EHEETLOLERHD B2 OND,

& 1TRimEl, NV O 5% F RN OFER &
L T® P2 Region D ¥ — 27 = ADHHAMEZEZRL
7= A, 11 BREfR LT SK vy —27 v &
L P2y — 0 ADRMN ) B e LT RE R, BE
ERIBEP2 — 7 =V AR HOE S BRE
7-. 72%, NVNo.158 & No0.165 /% SK & — 27 =
A, P2 v—r U AKIIZE—ThoTe, T D
ORRIEKE TN TRAE LFE £ FHICB T
LBENO GBS NI TH -7, S EIDOMRE
MW T, SK 77 A ~—CIXHBE R 8k h 235
SN H DD P2 7T A ~— TIXHmER F 234 <
BOENRWVER, HDIWVITEIE SO D b
OOEEW T EAIEF ISR, AL T b
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— 7 T ANEKNEETH o 272D, HEE R
ha/a—=v 7 LERICVY—7 VAR RE
TOMLENDLKRICEB L, ZoMEX, P2
region 7% Hyper Variable Region (2 3% 3 % 7-®1Z
RABECHHEZZ BN, ZORMNP2 Yy —7 =
Y A% NV O EFHTOENE TS ETo
KROBELRLILOLEEZOND, ZDD,
4 1%, polymerase fElk 2 #2010 & U 72 fR#T % 34T
TOLREDODHRFBLETH S I,

A, RO D EFEREEICKIT D NV BT
B WEHICE L CYU 7 V¥ A A PCR IZ X DR
HWRELHRHEINZ NV O —27 = 2T %
Wi+ 2T 2525, 2O CERERS
A RS FRIERZ 29 5 ABLERE S 5%
BELTHDLRUETT, BENTO NV EYHLKR %
BELIE 92 7212 1d NV Y 2 R IS RS 5
REDOFIENMLE L 20 OIS ERER D
WY FERE T 5 72 DI 1E NV Y & Gl 12 R
ETDHZEDBRAIRTHDLEDIA L N EGT,
FRE, —HOMRAEZEME LR, FHERE
ELTVWAEEFOTTHA NV ITEELTND
DI TIERNZ ERHLMNERD, HEFHRDZ
Wia Fihid 2 2 & A hE X < B -oul ) 72 B PN
YR E#R LD ECTRARTHD Z ENFE
e &laot=, £72, NV BMEEE O T REIR
DHELEZETH N BEHEEHEIND 7 —
AHRER I, ZO XD IRIEGEE NS OREGET
JER ZBG IR 5 72 12 & Bd 5 JF 32 W 23 A Al K
ThHIENERTRINTE, 6T, /KD
FAEIC L0 B 2 R S & 5 BRI
b, T ANVRIERASRE S YRS NV B2
ThHZEEBRT LI —AHHY, NV Y
DL EFRERICIERT 2 Z & 2B IET 5729012
LR R 2 M LETH D Z ERRBRE T,
—J, —HORAEICERY HTER TR I
NV DY —27 = AZARBRIRYERL, Z0
FCAE 2 IR BI IS Bk E gt L7z, Thic &
V, W—28m—>0 NV G4 (fREFK : NV
N0.262) NPT ZE K L Tz Z &5
Mmelpolz, o, THERZEL TWEEHE
DAL & BTN R D 70— D NV
(NV GII/3 : NV No.234, NV GllI/4 : NV No.282)
NEENICEBLIAENZ L, ZLTINHDY
2 IBEN TR AR R T 5 2 L e <THBR L
L2 ENRFICRD I ICHEAETH- T2, —

HORAE - itz B L TY T /LH A L PCR I
L orREZE &, mitshi NV ov—27
ZFENTIE NV O B NG 5 3R & 58 7012 38R L 15
DT ENEFEES N, ok, BYEEICIIHS
BAMIEFTO&E & U CHGEN RIS T DY
SiE D AT 2y DB 72 BERE & U TR YR E X OR
WCHEHERRE ZR LT EAHRERLTWS,
M F6 1T 2 BE N b R 0 SR 1L Z o R
—HTHLOTHY, F7m, BEPNIEYE R O HE
HEIX 2007 4F 4 HICIES N EREICH TR
HMENRZTOLNTWDZ b, HHF#AE
RN REET REEERBEFO D ThDH LS
bbb,

NV O — 27 = 2N ITATBUT K 2 Hilkic
BT DIEGIEXR R A2 T H ECThimed THH
Thbd, Frlio, M7 e rsr—2I2EkS5<m
TR L L TE LN D E R
MIZE<, T—XOMAELRBLES THD LW
O R UTIRE R R 2 KT DI E DO TH
MThsd, EBE, T X3RSV, 45,
WO~ CHAZR T TRELZR LD
EHOBRENOLNEES NI NV O — 7 = R
DRI—THDHZ ENRHEER I, ZTALIEFITERIZ
L DEFHE-REZEMNT D0 EFOERE
LTAHBICEHEIRD LD EEZDRTZ, NV
Dy — 7 = AR EN T— AL L7z old SK
TITA =P ST 2002 4V LIBETH D,
fh IRV TIX 2002 FENDH DY — 7 B AT —
AMEBLTCND DO EEZLND A, FHIR
TIEARBSCIE B A B S L2 LT O £ D 7
— X DOEBMIZEALERY, SBLBEERANIC
BWTHEHENDS NV O —27 20 25— &3
LEHEINLOIVLERHA D,

2 EMIC 2 0 i L7z b & HEF RS NV
MRINEENC L VS b mAE, KHERICE
ELZ NV O EZHEREZ®RAT S ETo
mE A b Thotz, T2, V=7 T LA
FRHTIZ K2 NV O 5y 92 5 A Bk 1 X ik 12 J
5 NV EEX R 2B LD Z &N
RENTE, ZOXD e AISH L THkICE
U DATECSR IS K D YL IE 3 3R & B A 10 4B 5
L2 X, MG AENIERT S R IZ B W TR
TREFBEREHEO -S> THDH, —F, K%
IR R o T R A ST AN A L T3 L 7
NV Yt SRICB 3 2 IR ¥ L L CIdE
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WHIOWYAHATHY, v—F = AT —F|T
KO PR EMO A Y v M, R0
ENKGICEBARETHDL LWV I RIZBWTH
/e RS NDLDTH D,

5. ¥&®H

s HAL BT EANFES NV FFRIEOTEE O — 5 &
L T 2005 4E 12 H 75 2007 4F 3 H T ) T3
L7ZBREHic kv, MHERATHRE I NV O
VU T AT = Z RS, RN TOBES
ALl NV Oy 73 7 MR ICBI 9~ 5 Fn 234 &
HEbohi,

- 2006 4= 4 A 7~ 5 2007 4 3 A £ TITHOE T FE
B 43 Wik, EH NREBEE 75 Mk, R
PN O R R B LT 35 1T 2 BE PN R e W SIS d
A ME 99 Wik, Bt 217 MR A LR L7, AT &
Fhii L7=NV3TERH 2 KR8 GI TH 0, Eis A%
GI7T & GII1L ThH -7z, GIl 35 EDOWNGRIL GlI/4
N30k ERBE L, GIEB A 28R, G5, G,
GO BN ZENEFN LI TH -T2,

- 2005 4 12 A » 5 2007 4F 3 A £ TITRKH RN
THH S 72 NV G4 43 BR 12O TR AT
ZER-FER, NV GIAITZA, B, CHO3H>DY
T AH —IT ¥ &, 2006/2007 > — R 2D E
THRIZZ 7 22— A ICBT 2IEFITIEZRKD
O SN TWAZ EBRHLMNE R -T2, 2006
£ 6 HICEINRR THRA LI EHFEH o R
H TR — AZBLTWEI END, ZOK
7% 2006 4F 6 H ORF R CTRNICBEICRIEZEL TWD
ZENTRENT,

* NV D5 TS fRAT OFER) & LT P2 Region
DEHTHDLIZ ERDLTZOH TRENTZD, SK
TIA 7 —TCIEHARREE S ONTEE D
D P2 7T A~ —TEHHEEKF A2 G2
BESCHANR T F D 7 v — = o 7 8 WL B 7 R LT T
L7z, ZOREX, P2 region 7% Hyper Variable
Region (%M T H71-DICARAMETH D EE XD
AU, A 1%, polymerase fEIk Z FERY & L 7T &
RITT LR EDHRFANLETH D,

BN D EFREREICE T D NV BN RS
FHHNCE LT, U T H A L PCRICE DR
HEEHMHEENT NV O — 27 x> R &2 F i
L7z, U7 /%A L PCRICEKVIHEZH &
B SN NV O — 7 o ZEHF TN Y

HROXFBIZEDLDOTHMATH D Z L NEFEX
nic,

I DU AETIC L D NV DG AT
BT I 21 5 NV YL IE 6 5K 2 7 i
BLEDDZENEIESINTZ, 20X 2Hilis
S U TR IZ 3 1T D AT BUSRIT K B YR E xF R
RN KBTS 2 Lk, MO A 2R T 8
HIBICB W TRIET REEBEREHFDO DO TH
2,

< AW IE T E D 7 AR SR T 3 i L C 3
i L7z NV G E 5F 512 B 3 2 A ki 5 3 &
LCEHENYIORYHATHY, v—T R
T =B PRI DO A Y v M
NI EE R B GIZEBAIRETH D L9 RICE
WTHIMIT 72 < RSN D,

6. XAk
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&1 2005F12AH0 5200738 FTICHRHE SNV GlII/4—%&
¥4 RERER &R #EE R R R Genotype
NV No. 8 2005/12 %[ F#HESHRHCER Gl1/4
NV No. 9 2005/12 8% BE DryY Gll/4
NV No.16 2005/12 &M KEEHCE N Gl1/4
NV No.18  2006/1 £H FETHCE RN Gll/4
NV No.19  2006/1 &£ FHETHCERA Gl1/4
NV No. 21 2006/1 £H KEEHCE N Gll/4
NV No.24  2006/1 B Gl1/4
NV No.26 2006/1 BE Gll/4
NV No.30 2006/1 58 Gll/4
NV No.45 2006/2 &% Gl1/4
NV No. 51 2006/2  BRHE Gll/4
NV No.74 2006/3 £ MH AEHCERN Z AR Gl1/4
NV No.82 2006/3 &M HERHCE N Gl1/4
NV No.93 2006/5 £MH RILHCERN EJNIER (E F—E F5F) Gl1/4
NV No. 108 2006/11 £ KIHCERN ENER (E b—E FER) Gll/4
NV No. 111 2006/11 #HE ARRE Gl1/4
NV No. 122 2006/11 &M KIHCE RN SREREBS Gl1/4
NV No. 128 2006/11 £ FRHCEAN R—BAE (E F—E FEE) Gl1/4
NV No.133 2006/11 £MH KIHCERN #HBR TRE Gll/4
NV No. 136 2006/11 &M KEEHCE N HRIE CTREFELEL Gl1/4
NV No. 138 2006/12 #H ARk Gl1/4
NV No. 143 2006/12 ®H ARKlE Gl1/4
NV No. 145 2006/12 #H A&k Gl1/4
NV No. 149 2006/12 # % BiElx Gl1/4
NV No. 150 2006/12 &% Bimk: Gl1/4
NV No. 154 2006/12 #% Bi&lx Gl1/4
NV No. 158 2006/12 £MH MHETHCERN FHE (REE-FHER) Gl1/4
NV No.162 2006/12 £KH KEHCENRN FERHEE (HEE-/ND KR GlI/4
NV No. 165 2006/12 £  Cixbx BrmRREEE Gl1/4
NV No. 166 2006/12 £ KEEHCE RN BREE (E h—E MEE) Gl1/4
NV No.171 2006/12 &% Bi®lx Gl1/4
NV No. 173 2006/12 #(H Bimke Gl1/4
NV No.175 2006/12 #% Bixkk Gl1/4
NV No.176 2006/12 &% Bi&lx Gl1/4
NV No. 182 2007/1 £H AHEHCE RN ABH Gl1/4
NV No. 188 2007/1 £H ZANEER (BEF—E FEE) Gl1/4
NV No. 191 2007/1 £H ZABER (EF—E FSR) Gl1/4
NV No.262 2007/2 £H Dbt FRERRBEEER Gl1/4
NV No.282 2007/3 #% DiRle mHREAREHE Gl1/4
NV No.289 2007/3 &M Dim Bl Gll/4
NV No. 295 2007/1 &M= AKHEHCERN ZAEE (EF—E FER) Gl1/4
NV No.299 2007/3 &KH ®HRHCEAN =8 (FHE) Gll/4
NV No.300 2007/3 &M KILHCERN BERETEE (BEHREHLY) Gl1/4
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2 BRHEEDMEA, BHEN, HEREER BRHSAENOEZFE
¥ & EEmER EA HEBREER Genotype
NV No.86 2006/4 &R wHHRHCEAN 1 FH Gll/5
NV No.93 2006/5 & H KMHCER EIER (Eb—-E k&) Gl1/4
NV No.100 2006/6 £ M KAMHCEARN /NEHR (B hr—-E F5F) GlIl/6
NV No. 102 2006/10 £ #H#FHCEAN ZAKEFK (E F—E b5E) GlI1/3
NV No.104 2006/11 £FH BEHEHCERN ZAKEZ (E —E F&E) Gl1/10
NV No.108 2006/11 £H K{UHCER EJER (E bF—>E F&) GlI/4
NV No. 111 2006/11 8% AJRPFx Gll/4
NV No.113 2006/11 &% AMmPe Gl/11
NV No.122 2006/11 &£ X{LHCERA REREBSR Gll/4
NV No.128 2006/11 £H HHRHCERWN R—BKAKE (E b—>E FE) Gl1/4
NV No.133 2006/11 & H K{LHCERN #HAHBER TRHRE Gl1/4
NV No. 136 2006/11 &£FH KEEHCEMRN HE TRRFEHEL Gll/4
NV No.138 2006/12 &% AJRPFx Gll/4
NV No. 143 2006/12 &% AMmPe Gll/4
NV No. 145 2006/12 &% AMmPR Gll/4
NV No. 149 2006/12 # % BfmPx Gll/4
NV No. 150 2006/12 # % BfmPx Gll/4
NV No. 154 2006/12 &% BJ&l% Gll/4
NV No.158 2006/12 £ FH #MHETHCERN HFUE (HEE-HFU8) Gll/4
NV No.162 2006/12 ([ KEEHCERN FKRHEE (eI oo%mER) GlIl/4
NV No.165 2006/12 &£ M CHwlx R M EEE Gl1/4
NV No. 166 2006/12 £H KEHCEAN BERHEHK (E - F5F) Gl1/4
NV No. 171 2006/12 &% BJ¥&KFE Gll/4
NV No.173 2006/12 8% BJxPFx Gll/4
NV No.175 2006/12 8% BJxPFx Gll/4
NV No.176 2006/12 #( % BJ¥& ke Gll/4
NV No.182 2007/1 &£ H XFEHCEAN T H GlI/4
NV No.188 2007/1 &£H =ZAEH (E +F—E F£) Gll/4
NV No. 191 2007/1 &M ZAEH (E+b—-E k&) Gll/4
NV No. 195 2007/1 &%H AH Gl/7
NV No.234 2007/2 # % Dmlt T REARESE GII/3
NV No.262 2007/2 &R Dimlz Bt RRPEERH% Gll/4
NV No.282 2007/3 # % Dkt o REREARESE Gl1/4
NV No.289 2007/3 £ H Dfm AR ES Gll/4
NV No.295 2007/1 & H AXEFEHCER ZEABEEKX (EF—-E k&) Gll/4
NV No.299 2007/3 &KH S$HRHERN =8 (FHE) Gll/4
NV No.300 2007/3 £ M XILHCEWN BERETEE (BFEHKLW) Gl1/4
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0.05 JTGAH —

OUTGROUP_GIN _M87E61N0 rwallkl68
N0.93/0606/TAMA GAWA

N0.289/0703

N0.300/0703

N0.299/0703

N0.262/0702

No0.176 /0612

N0.173/0612

N0.150/0612
N0.175/0612
N0.133/0611
N0.188/0701
- N0.282/0703
N0.171/0612
No0.191/0701 A
_|_No.165/0612

No.166/0612

No.158/0612
No0.162/0612/1_Bre ad

‘H No.143/0612

No.138/0612

No0.111/0611

I N0.124 /0611

No.149/0612

No0.108/0611/ TAMAGAWA
_|-|N0.136/0611

N0.295/0701 -
No.182/0701 -
N0.30/0601
N0.26/0601
N0.24/0601 B
N0.20/0601 -
| No.16/0512
No0.8/0512 -
No0.19/0601
No.145/0612
No.128/0611
No0.122/0611
No.154/0612 C
No.74/0603
N0.82/0603
N0.51/0602 -
N0.45/0602
No.18/0601
N0.9/0512/Dr.YAHATA
X86557Lordsdale/9 3/lUK
_E' Gl1/4_X76716Bristol/93/UK
AF145896Camberw ell/94/AU

No0.79/0603
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%kEH/L%W@i%~7A’~7 THEESNZ ThAhbVWEIm A X b ICBWTEMICHER L2 &0
FEA TR & W E S TG i KB E (EHEC) £ FHOMEIZ DWW THET 5, FERk 1845
H 10 H225 6 A 2 HIZH,IF T 84 ® EHEC O157:H7 (VT-12 +) RLEHE DR SN, DBk O Xba
| PFGE NRZ — L Z WM LIZfE R, A= 3N F1IARZBROTC—%T 52 LRI,
FTOEFEREICLVEBEEFESADN (SNHVEWA X R WML TWEZ ERHALNE STz, &
7o, [IEEHIIZ EHEC 026 (VT-1+) HBFELMEROTIAE Lz, BEE D SHERE O 654 H 17 4 2
EHEC 026 (VT-1 +) ITHHL TWAH Z ERHL, 26340 TShbniis M IczmL
TWEZERHLNER-T2, BREFEHEE LTI H 1 HICYXOM 10 BN YFTICEfMt S nT,
6O LA B EHEC O157:H7  (VT-1,2 +) DS 4, M4i%ik D Xba | PFGE /N ¥ — o N EFH
HORERDO NN Z — o & —H T 5 2 LRI Nz, ULEORRERNS, —HEOFEFNIL [ShdWEY A X
v b TEMWICAL. 2 & NIRRT D EHEC O157:H7  (VT-12 +) MY H] & k& S, EHEC
026 {Z 2\ TH EHEC O157:H7 & [AAR D BRI L 0 384 L 72 ERHUK R FH] CTh 5 AIEENIRE TH 5
Ho LRI bivic, RFEFIT T8 & i) 2% EHEC MR EH O AEHER L V5L 2 &
ERTEHEERFH CThHoT, REFTHONLHNEZER LR b45% b EHEC YIZ X 2 M E
DFIETHIZED LML EN DD EE X LT,

1. IL®IC 3 FEREER

P58 HH i P K B T (EHEC) R Ye iE 13 A 5 B4 A1 I KLIZIT—VT U A — 7 %D EHEC 0157:H7
WRECh Y, 7 CORK BT EHEC @ U W (VT-12 +) BEREERLEZRT, ¥R 184 5
—R=TbhrI RNEbNTNDE", LaL, H 10 B225H 6 H 2 HIZ»IFT 8 4 EHEC

INFETIAEFTEH LN, FroEEE b 0157:H7  (VT-1,2 +) EREN R N, &
WRERE LR RE I THnD > 2 2 3 FoMRERIER LICRTEBYTHY, 20 1, 30
A 18 /£ 5 HICHKHR THEHMMEREGEH @ ROBFELEHLEEDARMNKELE S L2 L,
(EHEC) EMEYFHMAFKEL, TOFRAHERK BEOERIEMOICHBNEE T o7z, B
DHKERANOE T —~ =27 TSN T ERETITEE 3, 4, 5 ICTHEERRD BN
NHWEY A X2 b IZBWTEI ISR L 72 oo THHD) HiEE 3 L 4 XFEKE, #HE 5T
ZEEWIE SN, EHEC EYEICB W THRE BERKANTH-T, =T U A4 —JH%D
RN ESNDLZ L3 THDZ LITMAT, FEHIMIZ EHEC 0157 Ji Ye 78 LN THI RV TR
L OBMNARETERNTH D EHEC £ FEH] AL LITIIMOLPOEZNEERHD LD
FEEMICLAATHD Z e AREMNRYF EHEZREINTZ NS, SBEE® Xbal PFGE /X

B OEIZ SN THET 5, F—rEBFERLEE L, £OME, SHEKD
PFGE /X &Z — VMW NV R 1 KERE—%7T5C

2. M EARE EMWERENT, R1LICEDORE—0% A B
b F#EMNS D EHEC O /Bt & S EEko OV AL LTRL, £, M2 b2 —
Pulsed-filed gen electrophoresis (PFGE)(Z & % f##T i YER L, HE 5 OKANL GRS LT ED
BE#® o & B0 Eihi L7, NRE—2H ATholo, 0k, 1 OMEIIR

TRV, BT —2 AL A IR
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iz, RIEFTOEFHAEICELY, HE1 2D 5
EFTCOREVRANOET —~ =7 THE SN
= [SNHVEIMA R ] AR LTS Z
ERHGINE oo, HEF 6 L T ORFITON
T, REITSFEAXRN MCAB LT 2N
DO, RigDB A RENYUFZA X MTAH L
TWDHZERHEMNERoTz, EMERAETE
T RhFIX EHEC EtETH o2 b DD, FHIERY
NH b RBIZE T RN 2 WIEGZEZ T 70
BRI b0 LRI, 2B, #E6 (70
RF) X5 H 19 HIZRIEL, ZDOH% HUS &%
JEZDFRE L2 LI12X Y 6 A 11 HIZHT LT,
ZHIERKE BBV TARICHIR S vz EHEC
YLD EEOFH LBITHD, HEF 8 DA
F X BERR D Xba | PFGE X% — VI8 A Th - 7=
DD EEANRN NEOBEENREBEINTZD
DD, BFZHLREICHEHBHEA X b ~DAY
JEX e droTo, B L, PREEPT O 73 A O R R,
BEORZBNA N b2 < O R HFEREEIZ
HELTWDZERHALNERY, ZOBRFIZ
DWTHRIERIOREEZEL LM B DL — T
2 W2 Z T - aliEMER S D b D LR S
Teo —J7, HE 9 DOBHFITHUS 205 L7-&IC
BB 2 b M AT IR B AR S 22y, Bt
EWEIRFER TH - -2 DICH T BE LS 2R
ST, T, ZBFEOKEE O FiEICRT S
I 3E FUARG 2 BEEE R I X 0 JlE L2 k55, 0157
PRI L THRM O EARB DN &0
5, 0157 Y /"I iz, ZOEFITS5 A 3
HiZ TsndbuwaEyma < ) ITAEL, 558
HIZHIELIZZ ED B Y%A X b~ A &
FEIE & OB A RIR ST,

#£ 2R TERY, T—NATrUAL—TFKIC
EHEC 026 (VT-1+) BHE GHKRWTIHAE LT,
IS DOFEFINZONT S S HEK D Xba | PFGE /3
= Lo R, EE 1 0D 3 OB
DNREZ—VNE—ThHDIERHLNERD,
PREEFTOEFREIC L VEE L OBEN 5 H 5
I ITSub0WEim AN ) IZZMLTW5D
TERHEA LI, —F, #E 2 & 3 OEREITR
—REEICEE L TWDZ ERNHLNERD,
YRR IL 2 4 2 BR<EEE2E (65 4) O
BEAFEm Lz, ZORE, 17 425 EHEC 026
(VT-1 +) ICEPELTWD 2 ENHHLE, #
AT OREFFHEOKE, b 1714055 34

N TsnbnEmA <> b IZZMLTNWDZ
ERH BN ST, B, 1T AL HBES
7= EHEC 026 (VT-1+) (21X Xba | PFGE /X%
— N B OFRIZINZ T, B &80 RECRLINO®
BWRALALND B/ — b B'RH— U DN
TNEh1ERD N, LRI, o
RBERNT 2 RIEYIC L W EHEC 026 23 &4 L
T2 L EREL TV,

3 [snboEims <y b OMELEZR
T, BAMEMIRIIZ Rk 18 424 H 29 H/»5 5 H 8
H, A%HEH0E 33989 4 (9 b7k 12,257 4)
Thol, HESWITIER 3ITRTLEEBVELET
B, AFH 450 BEHCTH o Tm, EaREIMIT AT
BADOEZENLREDBAEFNREZLDOTH-7=, B
IR E DL R UL ET OB N &G, 7
AU B RAE L e Lo, ZO/REEE 4
WCRT, TH12 HICHRLRAZ A O 1K, 7
H20 HIZVYXDE 5 ik L b P OfE 5K, 9
H1HRIZYFOM 10 AN LFTIcEff S, Z
NHIZDOWT EHEC ORRAZFEMLIZE A, 7
A 20 HIZHEIEN72v X OfE 1 K& 5 EHEC
O157:H7 (VT-12 +) MBS iu, Y%k o Xba
| PFGE & — U DNEEH RO NN — v & —
THNRNE = AN THDHI ENERINT, 0k,
3 L2 @8 2> 5 EHEC 026 134y B S v 72 h»
> 7,

Rk 18 45 11 A 7 B [RKHIRERE-S< 0 %
RRYYEXI R R ) BRI, BRNSH
HOABREICL VU EORAE/BEIRGTT S,
ZTO/MER, TNLOFERFIL TS5bVEY X
Yy TEMWIClR T 2 EBNEIKTH D EHEC
O157:H7 (VT-1,2 +) RIS EH] & WriE S,
EHEC 026 (22T % EHEC 0157:H7 & Rk D %
KNZ R0 34 Lo IR 6] T o 5 etk
BETHLIBDO MmO b, £72, AFE
BIOFAEER ELTIE, FHRWENHDO S K
LiEWHFTThoZ &, HOKHBELLZHE
HxZ ) —NEEabPoEBEH= Y /) — /LR 2
FICHFREN TN Z &, 4O HE B LB 4% A3
Shvbwvwa—F—ov¥x, 5 3IXFEOMEEEY
R TWeZ el ThoREENEMI N,

AREFNT TE & ot 75 EHEC £ 1YY
HEHROREEKN LRV GEL 2 RTHERE
lThHhoTo, £z, KHERTH®H TARIZ EHEC
Y XD EE DRI NIZFH L bl oTz,
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mk, KEFFEAZBICERRIIBOTHLHELD
FHIRFAE LT Z &R EE S, [RAEROFEH]N
ENTEIDICRELED Z EbEES N, [
ROA R MIBTHHBRBIERE LTiX, &
W L2 O F - MWEERET S XD
BRT 5, SNHVREIRZRICTFRWVATRE R EH &
RHEOIEHET VL UT D, WU EAE
BT %, BB RRYEEOM#EE H T 5% 8
ZEET S, SEAEUICHET D, St
BYAICEYZ T8 ORFEEE L HERL,
BAPICEREE 22 L-8WIz ooy
"o IREET 5 2 &#Fwéhto:h%’mz
T, (B ERERIZBT 5 A & @ o 3k
YIERT R T A K74 2 2003) #BF45HZ &b
HELEZ LR, AEFTHOLNTHI ZIEH
LN b4 S EHEC JRYLIC X B fEE 5 o 3
ETHIZEDDLIMLENRND D EBZZ LN,

4. F&OH
PR 1845 H 10 H2vH 6 A 2 HIZ2F T 8
4 @ EHEC O157:H7  (VT-1,2 +) J&YH A iR
SNt SEERED Xba | PFGE /8% — & Heifi L
TR, RE— IR P ARZRWNT —ET
HIZENER I N,
- I— /T U A — 7 1%IZ EHEC 026 (VT-1 +)
BELMHERVCTREAELEZ, ZNLOFEHIZON
Y BfERR D Xba | PFGE /X% — > M [al—Th 5
ZEDBHENER ST,
c PRIEFT O A I L Y EHEC O157:H7 35 5
4, = L TEHEC 026 FB¥% 1 4 & {RIFASHER L 3
L0 ThEnd WA X2 b &ML T
ZEPHLENE ST
« j#% 6 ® EHEC O157:H7 (VT-12 +) KY#H
(70X F) 1£ 5 H 19 HIZHIEL, £ D% HUS
EREZEDFR LI LICL D 6 A 11 HIZARET L
7o THIEHEBERIZBHNTARXICHIE SN
EHEC I X2 EHOFE LB TH D,
< JRYLJRHA A M LRSS, 7 A 20 HICERER
SN FoOM 10 HmAF 1 BAENS EHEC
O157:H7 (VT-1,2 +) MBS iu, Y% O Xba

| PFGE & — v NEFH KD N7 — b —%
T5HZENMERINT,

- TRKH RS < 0 g G E T R Bl =
TORMER, ZhbOHEIT Fﬁpmm\%ﬂ]%
AR N TEMITMITEZZ EDRRKETH D
EHEC O157:H7 (VT-1,2 +) MY H] & K
&4, EHEC 026 12>\ T % EHEC O157:H7 &
FREOERIC L Y BA LEERREHEG TH 5
AEEENRETHDL b O RO b,

C AREHNT TEY L OREfil) AY EHEC S MY
FHIOFETER VG LERTHRERERF
Bl T o7, £, FKHEERTHDH TAXIZ EHEC
JRIC K D E DR SN FH & bR oTz,
AKEFTHONTZHINEZIEH LR LA5H% D
EHEC Y IC L DR EFEDORAETHICE D D
VERH DL EEZEZ LT,

5. Xk
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SHR AN/ TS R

K IRAZ W TIL 1996 AFLARE, 4 30 { Rtk o BEE H i K G PG 0 23 s ST B,
AN B OFFAEI, REYMERR £, EERMBEE 220, ZivE CIBE H itk K5 E o Bk o 384
IR MAIZIZELE A S/ LN TVARY, 22T, ZHE TKEIER TS LB i v KI5 E
DO L, FRIZBEEE OO InES 0157, 026 KON 0103 OFF 223 #Rioxt LT, RFEMZR 12 FMEO
E A Z T, KB 7 4 A7 IEIC CTHEAERZMHERRZIT > 72, ZORE, 0157 TiX 21.2%, 026 Tl
45.8%, 0103 TIL 50.0%23Mi] & 2 DOFEANZ A ~TZ BN oT, o, HEEKD S 6,
2004 4E 25y Bt S U7 I AR H I KIS 0103 (EC8960) 78, FEEHLIEM p-T 7 ¥ ~—¥ ZEAT H LA
MERE T 5 2 &, 2006 41257 BfE S U7 58 H Pk KB HE 026 (EC11170) 2%, JRBICILAH SN D A A

R A A R 2 AR S T,

1. IFL®HIC
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HERE C OE IR Y FH, 1996 4 O KBRAFH
TOZRRHRERN & Uz KB B Y H
B 2 RHZ Z ORREFEYEE O mEMENRE I T
Lok, E&MCER, BRI NEZE <
WEIN, TOREIBHEET TR TS,
EHEC 1%, "uHREZELETLHIRBE THY,
HRENTEMREEZROBERT 22 LIk -
TEEGT D, BEMEOD 22N E T b IR A L
ST AHZEMD, BB E RO RIS
MEE 725, ZOERIT, BEREENO&RED
T, WL WIESE, BEIOKERE, I 5I12FL
WILE & & BICHERAHELEZ LIEEICED
Babbd, 2<DBE, 3~ 5 HOEREZ
BT, MLWERAZ &b 7220 BBl O KERED
#io, MEERY, FIEHD 6~ T%IZHBWT,
THIZR EOYFRIERBE O A 2E 2 HEL
W, WMVEREIESEGERE, F 2 IXMAE/e & D
HIE R A OHENIET 5,

A R YSIE I B W T BLE AN X 2 165 3 &
AR THY, EHEC JEPIEIZB W TH IHEAEE N
PLE AN X 2R Es 2R L Tn5 Y, Lo
L7223 6, 5t TIEER % 72 38704 EHEC O H
BRHEINIAD Y, TOHRBEHREHICE N T
EHEC F&YE ORI ICHER 4, FEEEDIBIFIC
LILHENTWE R AR~ A ¥ it 2R
EHEC O@EBEANTHR ENDL L 51Tk T
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X700 BKERICE W TIE 1996 LI, fB
30 AT tE O RREEFEHI DA RE I TV DA,
ST BERR D BB AR D N RITIE L A E/ B
TRV, FEANIHE B 2 JR R & 3 5 G E DR
WITNEEL LS HAEN L L, TORFBEHFITS
RKRCTHEMEL LR TWVWD, 20L&
25, HEAFIMME EHEC o HEIT AR L EER
TREBRARMETHY, TORBEEERRE
O HEALEE O AN LETH D, Frxlx, =
AUE TR RO Bl S A 7o I A i i KR B o
26, FRICABESEE O W ILESR 0157, 026
F Y 0103 D FF 223 BRISKF L C A o A 4%
ERE L,

R ER D 9 B, 2004 412458 S U2 EHEC
0103 (EC8960) %, 7 vv Uy, 7701
Fo, B TFTFT L, BETFEFTL, BT
Eh, hF~Avy, AMLT bAoAl
P& R+ Z AN EHEC TH 5 Z &, 2006 4
(257 B X 7= EHEC 026 (EC11170) 1%, & A7
~ AT E R TEK TH D 2 & D3RR
e, o OEAIM ML, EHEC IZ31) 5 &
PJExtsR B, ERAMEE 2D RBERS D 2
Eb, O & WMo REMEIC O
TORERM B L HRET D,

2. A &
2.1 HEE¥%
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Bt S A7z EHEC WD 9 6, FEICHBESE O &
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VN 0157 (137 #K), 026 (72 k), 0103 (14 #££)
ERtg L L=,

2.2 ERRZHEHR

Ty, k7 ruFr, BT FT L
TTEIVN, BT FEFTL, BT B L,
hFr~Ay, AT A~y T RTH
A7V, Jrvaxhiry, RARY ATV
FO7uaogbh7z=a—,LD 12 BEOE L

5 4 A 2 (Becton-Dickinson) % fH \» T,
Kirby-Bauer V£ 12 & D 17 - 7,

2.3 R/MNEBMHEIEEE (minimum inhibitory ¢
oncentration : MIC) BIE

TrEYIYy, RTECVN, FTT T UM
Me7 2PN, BT EXT N, 7T7TT
e 742X AR ONHERARYA %+
% MIC % E-test (7 A WflidE) % A WCHIE L
7=,

2.4 FERIWMEEEGFDRE

ESBL i {x (TEM, SHV, CTX-M) °%, 7
AR~ A v oimtEER S (fosA, fosB, PA1129,
orfl) KRN T T A ~—% T, PCR
FAS THAIMME B AR ¥ 2 B H L7z, PCR AT 94
C5%r, 94C30F-55C308-72°C15% 25
FA 7, 72C 2 ORIEFKRETIT-72,
& W7 71X pGEM®-T Vetor System I ( Promega)
ZHWT TA 7 v—=227 1, BigDye (version
3.1) Terminator Cycle Sequencing kit ( Applied
Biosystems) (2 T &%, 310 DNA sequencer
(Applied Biosystems) % H T DNA A %] Z ik
E LT, £, FEAMEOREICERT LA
77 (intl) LOVISEcpl K 7 v ARE—R
(thpA) Z TN ZE N DBz FICRRN T T4
~v—ZHMHW\T, PCRIEICTHRIELE,

2.5 7SR KFRTOT7A4L

EC8960 ® £f->7"7 2 I F|X Kado & LiuZ %
Lo THRLE, TO®R, 0.7%7 T u—
AT NTEKKBL, =F Vv LhTn~vA T
Yo, L7,

wiz, vy - Tuey MNECLYVB -T2 4
— PR TOMELRFE L, 70 —7I12iF,
Gene Images AlkPhos Direct Labelling and Detection
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System  (Amersham Biosciences) (2T 7~/ L
72 CTX-M @ PCR H41ighr i & f 7=,

2.6 7SR FOEEEE

7T AI NOBEBEITRAERERIEICI VT
o7, by b & LTCECcoli CSH-2 (5
U Y7 ), K —& LT EC8960 % LB K
T 37 CT—HKIFEE, 91 DRIGTRAL
37 CT 1 K& Lz, Tk, TV
74 Z XL LB EREMG LT STY Y
IR AR~ A U LB EREHICEBIEL,
KA ik D = g 2 R L 72,

3. HRLEBE
3.1 MABRIZH T 5 FEHMtEEHECO RIEERE
EHEC (%, &N, D EORHE TR
NN T D728, B b E h~dD T RIEGE M
MEL s, TORY, BIERKEEEICH LT
b PR G Ik D=, FLE A O HIZ L DR
wﬁgkénéo#-ﬁ@%@E#_%bf
X, S OEwmN D o0, JBEAER I
FETITONUTZ2EREICEWT, BRHICHE
B &2 H L7254 121X HUS O FIE RN KD -
T EDRERPRE SN TEY, KREYIEDIRE
COWVWTHHEADOEENEARL D, 1HED
~ == 7V ClX, EHEC A7 PiEH & LT
RAKR~AY Y, Jrvuxyy, <A
VUD3AIEHERL VD, L Lens, 3
FIMF P % 75 9- EHEC A% 1990 4 LAREEE N L T
HIEMBEINLTWSD, MARNIZEBIT S
EHEC 4y BlEfKk O BEHN &= M &2 A L 7o /G 2%, it
A L7 12 FHO S BT S DD HUE AN i 2
R LTZERIE, 0157 T 137 B+ 29 Bk, 026 T 72
FEH 33 8k, 0103 C 48R THRIFME LT (R 1),
MHEIZEBWTY, BES4#15 EHEC O K 3 Fl
AT O OEANCTHEEFFOZ E R S E
72, ZXFE T EHEC O % 5 72 A i < & —
YiETver iy, AN hwAvr, T b
FHA 7V, 7uT AT z=a—LOWVT I
DHAF, bl oAGbELZLON
Lk snTWwWie'Y, BHEE O EHEC O 3EHAl
fif 1%, O157 TF b Z7H A4 27 VU »itek, 026
TT7 e Y EARMLVT A=A UiittER S
VWM Z R LT, F£72, IBETITHEORRE &
RN, N= U S fRER S DR O bR
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RIS FAEMM S 40, BE COMANHEE ST
Lo T, RKIBEDO LI 7 T L2
HREICLED =) VRPEA TH D
723, BHEC O Z < BilitEE R~ L7 &b, IR
FICHWOBRIZEE T 20E L H D,

x1 BEHOMEXBEOEFME/NE —
ABPC:ampicillin, TC:tetracycline, SM:streptomycin,
KM:kanamycin, CET:cefalotin, CTM: cefotiam,
CTX:cefotaxime, CFPM:cefepime, CP:chloramphenicol
FOM:fosfomycin

Number of
resistants Resistance patterns of strains(%)
strains(%)

Number

SerogiouP it sirains

0157 137 29(21.2) ABPC
TC
ABPC,TC
ABPC,SM
TC.SM
TC,SM,CP

026 72 33(45.8) ABPC

ABPC,TC
ABPC,SM
TC,SM

(13.8)
(41.4)
(34)
(10.4)
(27.6)
(34)
(21.2)
(1)
(485)
30)
(39)
(61)
61)
(39)
(57.)
(14.3)
(14.3)
(143)

-

-
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KM,SM
ABPC,TC,SM
ABPC,TC,KM,SM
ABPC,TC,SM,FOM
0103 14 7(50) ABPC
TC.SM
ABPC,TC,KM,SM
ABPC,CFPM,CET,CTM,CTX,TC,KM,SM

3.2 ZAIMmMEEHEC 0103 (EC8960) M E 4k

(AR S 21X, EHEC198 ¥£IZ2\W\ T 41 FEiA
DIANZONWTIEZEEZRHEL, 7ToEV D v,
hFr~Ay, ANV Th~Ay, THTH
A7V, FUTIR, /7aTd AT o=a—)L,
P77 XA EFY =L ERHRAR~A 0
XD MYEE OAFEIE 2 MR8 L7y, 1R ICHESE
ENTWh=oa—F /a2 H "Rt 7 A
a7 = LRICHE L T RAEKR S~ TR
e ﬁf%ot&ﬁibfwé

FCH B oy BERETIX, 2004 £ 8 A 2 HICF
FE B E 2 O 0B S v EC8960 23, & 7 = A
FPUE AN RO 2R LT,

MIC O HERE FiL, 7> B2 U 12 256 ug/ml
DlE, 74 2% AI129 pgml ThHhotz, &
T A A XY LK T DT T A~ —F
DIEFTHD 7 777 BOTIMT L > TH
HMlEnz, ZoZEthb, 772 A-B-F7 X
~—EBOEANTHEINTE, £ZT, ZT7AA
B-7 7 Z~—EBEETIZET D TEM, CTX-M,
SHV Ol a A 7o, O/, WEEs T
& LT blarws & blacxws & F5H, CTX-M-14 !

g 740

25 2006

ESBL #FEAT 5 Z LRI N, £, it
MHALICEDLAIRTFE LTI TR 1A T 71
VIFFE R0, —#Eo CTX-M % ESBL # 1=
T OIS 35 I Twb ISEcpl k7
VARE =R (thpA)' Y EBLEFFL Tz,

MBS O EZFEET D72, 77 A
NFa 77 AV T x2iTolhn, 77 AIFNE
WX E AR i3t S 3, Qefk BIoinE
THIENERINT, 7T AI NOEAIRE
BWTYH, Lyexy MamtEid EEL R h
> 77,

RiITIZ 72 > C, Ishii 5* & Kon 5° BNZ&h
ZhiER 026 128\ T ESBL FEAE D FIE %
WA L7z, ESBL o HX, Zh £ CTX-M-18
@tCMMsﬂf&D,mfh%Rf?xi

FICHFEL, hOWEICHEAGBET D Z & M
Euéhfwé LU 5, EC8960 @ X 9

(I E R A 0103 T ESBL i#fx 1 & Yefafk FiC
BbH, FIUrARY o Tk Lz &%
Z b D EHEC 1%, Fix ok TIZ U TR
=i,

Dbz tua&ExH5b¥%E, EHEC O T
ZAIMPEAL 23 AT L TV D ATREMEDRN B 0, 5%,
2 5] i P T B ZE 5 LR 0D 7= 6D D SR R T oD B AR
DO MEWEDRRE S,

3.3 RRKRT A > UMt HEEHEC 026 K
RAR~A v Axz2ettrnEm<, BE~0%
THEICENTWD 8, BREZ 4D BYYEIC R
b\#.xﬁ%%rfr B2 /NIRRT EHEC JE& Y4 e
B DIREOE 1 8K & STV DH, 2006
ﬁK%%éhtEMﬁO%@l%ﬁ,ﬁxﬁv
A VATt & R LTz, MIC O & & F %
pg/ml TH Y, EWIEZ R LT, RIS E
L 7= ifif P & 4= 7 (fosA, fosB, PA1129, orfl)
ZoWTIET_XTRETHY, MEOEEMED
ERENR o1, AR~ A T UICitEZ R
7" EHEC (X, EWN CHAIER I N T8,
F & AEZDMMELEMEIIH LN E o> TR
We LWL L, RAKR~A T Tx LT
RBEANOBRF CMEENHBELLL TV E NS
EHRE'D LHDHIENE, A% IO LD R
PEERNIR HBLT 2 A[REMERN &V, Rz fai
INd,
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4. FL&®H

- 0157 T 29 ¥k (21.2%), 026 T 33 Kk (45.8%),
0103 T 7 & (50.0%), & &t 69 KA & DHi
W AN 2R3 v 5, BREIRIZE 1T 5 3EA
fif P EHEC DARIEFEREAZ I & 20T LTz,

- Ytk 1T blacws ESBL & AG T & iR & A5
FOREICE S35 ISEcpl b T v ARE— R
R o 7 2 At EHEC % fEfl L 7=,
CHREN SR IN DR AR~ A VU MHER
DHFEEH LN LT,
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ErFELEIEBMOBEERRICRIETEDERE RS D:

X
I

(B9 58 3E
— AR E AT R o BT T AP IS il oy DR R —

For R RECEE 1

HIERE T BRI B =R e

JEERHEOFMRZEE LTHWSNTWS ~ 7 ARSI 3T3-L1 2V, EEREICE 2 2%
BAREICIEMERR Dy DRB 2B 2 e o7z, AP ERHR E U CEIBMMER, Bukitik, =%/ —1u

ko 3EAZFHE L, 3TI-L1IEMEZHEE L7,

WIS RN SIS 2R L7y, R bIEED

SR To BB A HPLC JlE L, HfpRIcE Ehsenlia—, Ya N7 78, (H)-I7 %
v, rzuanFrgiREER L, IO OEEREHWTIT-LLIEEZHE Lz L Z A, (+)-IT

X2 DBDFFINENEME 2 R L2 Ay, LS GRS

WEOHFENTRSINTOT, EHEEEEFEC

RFREB o7z, FAPZEE B H K OFERR — F L (EtOAC) I S L v s W dilis g & LT, 5-
EReX A F-2-7 0707 v K(HMF) % BBER & L, R b 25 & 8 b R o 58 W iE e =

HME N FHE L TWa &HEE LT,

1. [FL®HIC

BAEERKK L, FEEREOHEME =X
JU X — i@ FHERE A X 0, IR E A L
TWb, 7enTh, PIBEAEN R AT
BIEEOY A7 77 74 —ThV, FERKE, &
JEME, @fEZ S BEREV, FERIEITE
B A 0HEZ, @mIEMAE, & iEE B R
JEZRET, M- DIRMERELZE Z &b,
N d5 L OB - B AT o il 23 AR 1E ) E R

FHOF—HRA v bEhoTWD, BB LY
fEE - FEEARBICHZRKDY, Zhbzitiid s

T DERSREIN D~ T ARHEKAE M
3T3-L1Y & My, AEHIERO THIOKHEICH
NIRRT DB E B Z IR o 7,

Tffh) FFFa2vBMFa2UvBFFay
(Eucommia ulmoides Oliver) D#ff % 8ol L 7=
AT, oy <D D REER TRCH: R0 LR E O TR IS
HAwohTEk, £/, REOO/RERMS T — L4
DO, EIZEB L TINL &7 A 48 28 Bk IR
KA OREFES E 72> T D, —RICHH & &
PARSY SR PN iﬁﬂiu%@%%%ﬁ%%ﬁﬁ L= b
DT, @EMESCEIREICAZ) & S, mERE
TIERZRTZENMBNTWD 2, I5ECH

*1 BK R BSZ R 2R AW R R
*2 FURERE R T2

g 760

W ERHD EESNTHWHER Y
Bix v,

Z 2T, R 2~ ZETERIE I
AifE 3T3-L1 ORI &I RF T B2 R
A EORREB o7, TORRIC
DONTHET D,

TEVEYE O

2. MHEBLUVAE
2.1 HPFHERORAH (FRAR
FEARAS T () PE AL (AT K v A L 72,
AR, BokfhH®k, =% 2 — (EtOH)
Mk o 3 AR L7z, FihihH#KiX 50g @
FEAPAIZBOK (100°C D K) Z 1 Z% T 5 4 A
L7=t, AL T 500ml & L7z, BokahHikix
50 g D AR IZEAK 500ml &z C 5 4y MR iE
L, Aifaf 500ml & L7=, EtOH #iHi&i% 509

DA EtOH 500ml #0112 T=IR T— K i
BEL, AE%ICHERME L T 100ml OKEIRKE
L7,

2.2 HHBXFFBRIFLMEMORAR (RHRK)

FEMZ5 500 g 128K 2 L &N 2 C 54y R & il %
ALz, AR EERE TV (EtOAC) 500m]
T2 L, ATHE % s A K TR L7
%, MEKREEE T b U v A TRHIA L CBUE B L,
EtOAc filiti# & L7z, KEIXMERM L, 500ml
DOKHIR & LT,
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2.3 3T3-L1 iR DR IEE

fE 1% 7 13 Dulbecco modified Eagle’s medium,
high modified glucose and pyruvate (DMEM) (Z
10% A1 9% 2 Nz 7= 55 (CS K5 H) ([2Hidd
B L L T~=3 1> 10000units/ A h L7 k<~ A
v 10mg/ml &R (SIGMA) % 1%z Tk =
PR fe, RBIEHEH OMAL (10° cells/ml) % 5.0
X 10" IR L T 5%C0O,, fafikZA& T, 37C
THEL, HHAHITI3I~4 AT EicBI 2o
77
2.4 EERTEMHHER

M 12" L7=X 9T 3T3-L1 Mif (510
cellsiml) # 12 vx~A a7 L — MNIHHE
L,CSEMTIHMEEL CaryIo b
L7-%, /oibiBE s (FBS H5Hh : DMEM 2
10%2F B imiE, 1% <=V /A L7~
A VU, 0.25mM 3-A Y T FL-1-A F L F
P F L, 05uM T XY A X V2 Bugiml A A
U7 X DI oz, 2 AHfEEEEL
oo TOHK, HBRAEEZMA 72 FBSE#I T3 H
T Lz 3R AR A U T KA ) 1 PBS
(phosphated buffer saline, Ca**Mg**-free, pH7.1)
T 10mg/ml ([CIRR L=, T 4V H — A
(0.2um) LU, BFiff&HRE 100ug/ml (2725 &
IR T, KRBT AF VANV T
¥ K (DMSO)T 10mg/ml I[ZIAfE L=, L
BASEEEE 10pg/ml 12725 Koz, 7=,
DMSO (T#5#1lZ 0.1% RN L TH o bifEE~o
BT o o, BEYERL ITET R KR 100uM
TIEMERBREZB 2o 7,
25 BHEEEDATE
JERFEORPEIZIAA VL Yy FORGIZLVE
ol PEREENE N 2 CTHEEE 10 BRI, 10
%7 NVE LT VT E K/PBS % 200ul Nz, 30
SyRE L CHIfE A EE L, A RRER, X
5 10% 7 v Z L7 VT & K/PBS % 500ul i
Z, 1EERILIE L7z, KT 2 EEFE, 0.5%F
ANy RO/2-7asnx)/)— vEMic, 1 FE/EK
EHLUCEMLUIEEM 236G Lz, 3 BOKIEWND
%, 500ul @ 2-7 X — L& Z CTHERN O
BFRERB L, 20955 200ul % 96 7z /L~
Ar7nrFL—RMNIHoRL, ~17u7L—FhKJ
— X — %MW THRHEE 570nm TWOLE % Il &
L7z, 3EMIEL, BMEZBEHEREE (%)
IZHRE LT,

g 770

26 EEEEDELEAE
EMIEREOR ML, RO Xtk o,
CS HiiD ¢ 14 HREEEZE LMD & %
0%, CSE;HiC 3 HRE;#%IC FBS 5T 11
HREG R LMol &% 100% & L7I2FED
BB 2 0 2 72 B CRE R L 2R o AR G &
RIS RRICHE L (1K 2) . 3T3-L1 A
EEHIMSET L LA ELEE L2 TH
B ZER LIk D, 2D, #kakkbzm
Z TR O ER O NI B3 L 75 E L 722 Wil i
DR B % Z LI\ Tk, IRIFERRICHRE
L7,
2.7 P ZHH KD HPLC 747

FEAR S & Wb 4l ik 2 HPLC/DAD THr#T L 7=,
K> 7% JASCO PU-2080, # M #1% JASCO
MD-2010 plus & 7=, %7 7 A% Cadenza CD-18
(150mm X 4. 6mm i.d.: Imtact), #i# X Iml/min,
AR 100p], & &R 280nm 2 W7o, &
BT A % 5% EERR, BIR&E A X J — L & LTz
TIV 2 NN TRB I o, V7V 2 b
13 0% (B:5%) , 204> (B:15%) , 30 %y
(B:40%) , 504y (B:99%) , 60 7%y (B:99%)
Thbd, /e~ T T AXVERELLED TV
arHALRODB—FH LD EIRSE L THPLC
WHEALTCHHT 245 (2 7a~v 777
4 =) ICEVHRL, SHICEELEZHW TR
BRNOER LT,
2.8 FEMED B E

EMEME 2R T DI, BibfEEo
EtOAc fili ¥ % Bz K EICFA® L, 3T3-L1 OJiF
I RS M & FR AR, ~ U B SL (Si0,)
T AT ma~w NI T T 0 — TIEMEYE O BB
B AT, SEEFEIEZK 3 IR LZL ST
SiO, o s~ o7 4— (U BTN
G60 ; 100 g, 70x ¢ 4.5cm) THEL, TDIH b
PHITEME 2 5~ U 72 80~100% FERR — F L/ n—~ 3
> (EtOAc/Hex) ZyMiZ HE SiO, 7 A7 nm
~ 7T 7 4 —THR L, 60% EtOAc/Hex 47 [#
g s~ 777 4— (TLC) 2LV 4 HL
L7,
2.9 BRHME - zOMBXEMERORES &
Uz 0FEMSBRIE

VLI REAPEE, MARR, 130 UK, RS, R,
v—a YR, =T, 2—k—, NKEAF
XK, EIR, TIEEK, BMZIIE, 7ok, W
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K, VARAT 4 —OfIHE 2L, KED
T3-LLEMEAMIE L7z, Al iR o Ff 5 13 92 B
WCBEZHAT 258 CTWEELE LT, Buk
e L7z, T2 0% 10g #BUKT 5 S
Hifg, Sl LT 100ml & L7, st fhiEx 10
g% EtOH T—®&#HFEL, A#@L T 100ml & L
Too TEMERBRIIA MK A R EIRE L LT
10pul/mlFBS HiHuiZ72 2 KoMl Tk 222
STz, PFETC, [FE LIS % E % ai
i U7z HPLC S THIE L 7=,

3. MRLEBE
ST HHBPERSOEES S UEHEREEM.

TiABR & L CEBMMNY, Sokity,
EtOH fliti# o 3 ff -5\ T 3T3-L1 i 2 &
Licb 2 A, IEMI&EREIT—55+123%, —10+4
%, 80+32% LW HIMEIIEEELZ R L, &
B, FEPZRE IR Z R L, HPLC JE
L (X 4) , Tk Y 228 1 0muEd L i &
Lo, ZORER, AR WA HRIZITARE 1
gV ICHET L L, e lir—/L 0.8 mg,
7u NA T /03 mg, (+)-F7 %> 1.8 mg,
sunz Ui 96 mg fER L, FET, i
DIEAESL O 3T3-L1VEMEAME L7z (F 1, X 5),
Ea e — L DAMT I EME A 2 R Loy, kLA
FRA B R O RIS YR Z 72 1 TR
BCcxd, £/, 7=/ —NVHELEEDLNLDER
EE—7 %< bolmDT, &bITIENL K
\Z BB R A B A T
3.2 EMR N DEE

EtOAc #ifl 1% D /K g & £ fLYE IR HP-20 2
WS D EIRER Kb, BRSO E
FREEEE 2 b, —7F, HPLC THER LT
& A UV WIRD & % oy DR B~ D
ITRIZZFNZN 10~50%FREH > 7= Z L b,
WIZHBIEME W % SiIO, h 7 Ao~ W7 T 7 4
— Tl L7, SWIIHENTEME A R L2 80~100
% EtOAc/ Hex 43 % f/% SiO, 7 7 A7 m~ |k
77 74—k E L, 60% EtOAc/ Hex 4y
HEZ TLCIC LWy LTz, TORRE, SFoni-
Sy AN AT IS LT 3T3-L1 (2K 2 i PEA
ZFnEhm<, TR T NMR HIE DR E X
WH—{bAEWEBbh b nE% [ba Al &
L, &R ELERRT,

g 780

.3FEMERMATDEE

[ibat Al (2 IR & NMR OfiffrfE S L v,
5t ReXxo AFL-2-7 L7 /L5 kb K (HMF)
EHEE L, EUESL O NMR L L= & 2 A,
FEER—HLOTHELZHE L (M6) . HMF
OIS T, S a—AR TN T h—2R
EOBTHEAEMALZ X ICELNSILEHT
o, HOICELEZEEZON, GFET
FARZS 1g B2 IR T 5 & 4.7mg, HMF @
TEVEIT —21% L9 <, fAhZE o 3T3-L1 Xt %
NERGZ R HITEMEICIT HMF A RE LS HFEH LT
WhHEHEE LT (1) . £72, HMF 23EFRTIC
KoTARLIEZ L 2R T D720, AP
EVOK IR & RSk AP E BEtOH M iR A L L,
HMF &2 HIE L=, £ O/E, HMF Ei3iE
KA G 0.15mg/100ml, K% Rl # O L fp 2k T
3.4mg/100ml & %9 20 f5 I L, A5 A& il
TEVEIT 49.5% 7005 25.2% IS L7z, #ARASIC
BEND HMF X EICKERI TR CTARLEZ S D
LEZLNE (F2) ,
SAFDHMEEZREOHIF EH LU 3T3-L1EHE
AR & 5 6O T2 & DA I DUV T HPLC (2
XV HMF B2 E& L, 3T3-L1 iHa2 ks L7z
(& 2), ALY —1 K% O Camellia sinensis
ZEEE 95 AR EA T 3T3-L1 Mg
PERRL, =¥ hrxo L —rEDH L
—MNEHEICLDEOHRERDHD Y, L L, fhfh
KA O HPLC Z#ric L0 v — NEIX
Bt s, AfhZE o 3T3-L1 iEMEIE I HMF
WL D EHEE LT, T O OEBES TIX, A
O HMF &3 % <, oMl E & ORAEI1ER &
LCHEMHICEE L TCWA EHELE, £72, v
ARRAT 4 —, T 7 NENBROIENEMEZ R L
720, IEHRSICOWVWTIIASHORETH D,
T EEZS$H D 3T3-L1 IE 1 & HMF & O BE 2D\
THRRZOIFEF LD TORETH D,
3.5 HMF &
INETHMF OIEHEE LTIE, 7 v MBS
% MEREEEEINH] © , v a v a v =GRkt
FTOHREBHBED , ~NF IV P OREBRILIEE Y 2
WS TWAH DS, 3T3-L1 MR o g I 2w # i
EHEZIZ U TORETH D, HMF /8,
FIV, a—t—, JyradVa—R, vzl —
W, E—, RIA4TL—VRDFLNHT—
BIZERL TWIRMICEENDIHKITTHY
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O REOMBIN RIS > THAEKRL O,
BEERWEZEZOND, ZNLETOHRE Tl
fﬂiﬂa P, ﬁﬂﬁ@ DNA HEHEZF 5 = &

TRV, BECEAREEERITSRNE SN
mtab W Fh, BB ES LTS P,
FEAPZE R o M ERE TR IS 2 C, RFER T
%%n/bm—wﬁém\kbeMF#H%
S AV N = O o P N/ [ R e e RS0
MAERCBAREELIE D TR L BICHE THDH Z
LEEMTHILDOTHD, HEOBENRICK
X, ATEEERO THWEE XD DI
IEN R BEMFEMTHD LB X,

4. F£&H

FRAp AR 2 3 FEFHE L, 3T3-L1 AEN &
EHERE L& 2 A, IO S IXE N
R, BRI, EtOH K DIETH - 7=, &
HERVEMEAE R L7 f i R & vh ik L v, ol
VGRS PE 2 779 HMF 2 BLEER E L
7o JERIAT O HMF & & g S RIS ME 2 i3
HZL12XY, HMF IZRFRIIC X » TAERKR L,
R ORI ZEREMHENEEOIEEAREKTH 5 & H#HE
E LT,

& XH#k
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3T3-L1#HRE (5% 10%cells/ml) &12R (4 /A F L —+TiE
3AME. DMEM(CS) i&ith
1 37°c.5%CO0,
SHMeFEnE
2H . DMEM(FBS+insulin) ith
4 37°C.5%CO,
HEREH (DMEMB &) 3AMZ &IZ3 Bl
37°C. 5%CO,

7]'4)bl/‘yPO'C*HEHH’é%E CS: ﬁ'b:/-[m%
RSB (570nm) ZRIE FBS: O RRIRME
MEFERAZE
(@]
N
>

O)\N '}l

"
TXY AR 3AVTFIL-1-AFILXYOFY

1 3T3-L17EMHE I

BHEREOEHAX
SMEFE ROE SHMEFE B
l 0% S FEE 31 5B 1 W8 S B 381 5B
(570nm) (570nm)
IEMERE 0% IERiEERE 100%

HEHAHANTO
W EERHETEE (%) ICRE

I ERMEZLUTOLSISFHELL:
0% 80% 120% 150%

(k] {menn

X 2 fEIGMAEIC R T D IEERESR (%) ORMITIE LR

ggod



RS e 2 —F 5525 2006

iR (M1 %5009)

EtOAcHH
BB E  2.485¢ |
SIONSL | HATNI5T74— KBS
50% EtOAc/Hex 80% ~ 100%EtOAc/Hex 100%MeOH
| 1 15mg | 392mg | 10 1703mg |
SiO, | ASLYORNTZT714—
60%EtOAc/Hex 60%EtOAc/Hex 100%EtOAC 100%MeOH
| 2 235mg | 77mg 8 66mg | | 9 55mg |
TLC#'ER (EtOAc/Hex)
{EABE =B
3 4 5 6 7
34.9mg 12.2mg 9.8mg 5.2mg

EtOAc :FFRTFIL
Sio, : LYUAT N
HEX :n-AF4Y
MeOH : A2/—)L

& A 7.2mg ZHEE

X 3 {EMEWME OB

uhll

. FE+Q5

2. 06+(5-

1. SE+Q5

1. 06+(5-

rFofgo—)L

§.0E+0 5

&
T |8
- o
&
KR
ik
.R
L
o
™A
¥
ik
R
¥

HPLC%& 4
HS L

K27 :Jasco PU-2080
UV#H&Hi 3§ : Jasco MD-2010plus
B®HEE :280nm
IR :1.00ml/min
AR
Time(min) MeOH 5%EFEL//K
0 5 95
20 15 85
30 40 60
50 99 1
60 99 1

:Cadenza CD C18 150 x4.6mm

JEATT)

Z0-00

3000

400 5000

w00

[ninl

BB BDORE  FF21I%E10g — E#HS5min — EtOAcHIt — 100ml

X 4 FEAPRZIB O HPLC 7 v~ F 7T A
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O
= OH
@]
COOH
OH
OH OH
OH
(+)-H T F v yawn s
OH
OH
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HOOC OH OH
7 NhT TR e Ha—

X| 5 HPLC HATIC L WA E LV FEIE LI-IbEW

NMR( CDCl,)
O¢ H%g Oy

OH 177.7 1H 96 s
/Cf 1604 (48R
1524 (4%
OHCT N\ 1225 1H 7.1 J=3.46Hz

11041 1H 6.52 J=3.46Hz
57.8 2H 4.72

»w o o

IR(CHCI; )em™
3620(0-H), 1678(C=0)

M6 5F Fafy AF L2277 L5t FKHMR)E L URNMR, IRF—4
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# 1 AP 3 X O 3T3-L1 fMialc x4 2 AN S s

E—2 Rt iL&EM4 HHBFEEFE | 3TI-LIEMH
No. (min) (mg/g XE) | IBIASTEE®)
1 2.3 unknown 1
2l 30 Eofo—i 0.8 102+ 2
3 3.6 unknown 2
4 42 HMF 4.7 -21+x12 *
5| 45 TarhT I8 0.3 89+ 3
6] 63 (H-ATF> 1.8 74+ 7 *
7| 9.1 wislnly ¥l 9.6 94+ 2
8 27.9 unknown 3
9 30.7 unknown 4
10 33.4 unknown 5

* FHEIZEERE, n=3, p<0.05
TR T RIS A 100uM/mITH S otz

%2 HERHAREE - ZOMEEREZ O HMF &3 3 OV 3T3-L1 BN & s

HMF  3T3-L1 &P

O R4 mertoomy

ERUIPS Eucommia ulmoides. Oliver 3.40 25.2
By kA 3E™ Eucommia ulmoides. Oliver 0.15 49.5
(SRS Camellia sinensis 0.16 -36.6
ESPIVZ Camellia sinensis 0.45 -13.6
7 —n A Camellia sinensis 0.37 -31.8
TI—TNE  Camellia sinensis 0.01 -14.1
RLAS Camellia sinensis 1.73 -18.3
a—kb— Coftea arabica 1.. 0.24 83.4
TR Hordeum vulgare 1. 3.60 80.1
PAYWACYS Coix lacryma—jovi var. frumentacea 2.72 79.9
VIAY S Fagopyrum esculentum Moench 0.84 70.3
Ky 8K Fagopyrum tartaricum 0.04 85.9
JVATRAT 4— Aspalathus Linearis 0.02 -10.4
FHAS Rubus suavissimus S. Lee 6.21 -27.2
oY Psidium guajava 1. 0.65 -30.0

#4512 102 2K 100ml(5 43 F) Tt L7,
kBT IR 10g % EtOH100ml(—4%) THH L=,
stk HPEFRBRIZZSFR IR 10 1 1/ml s TR A7,

o83l
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AN ESNDEFTY RS DM

FHERE T FORBIEF N RAREE BRI

KDL HRBENDE/Y My (FHEEAGERIEEY) ONhE, =2 — 24 7O EETH D
DART™-TOFMS % W\ CTAT o 7, BRI SN F D B IE, BAOKE MR E L THESN TN O
BDIFEALETH-T2, RERHEAT LM B &7z @l Cadinene, Muurolene, Thujopsene,
Ferruginol, Sugiol LHE SN 2Z2WE TH D0, KAKHE AT T LM & 1T R 72D Oleamide,
Carpesterol LHEESNOIME TH -T2, RIRE M TIE, RAMEHAXF LML OHRE ST LIYWE
\Z 2T, Hinokitiol, Nezukone X #EE SN HME B Sz, 7 M, IXF I8, ¥EHM, K7
ARy RMBLXORTAZ =ML, RAMKBATIM O ORHBENTZME LRI TCHoz, F—7#

X, RARKHEAXAM»OHE S N-WE O, Cadinal, Eudesmol, Widdrol, Cedrol, Androsren,
Serratene, Taraxerene tHEEIN2ME LM Shiz,

1. [FL®HIC
RMPHHBESNDEY mIE, WEH» 5>
T OB 3 5 BB ) & R O RV R B
k& <chHsd “7 4 hrF v R” T, Zhidk
FOARANVAEMRIEL, [mxio T 5HMKE
HWEROBHDZENEL LR TWD, 72, &
T T r~T 78—, KB EDOSENGR
fTL, ERNFEFERLELCE )X, AXDOE %
WL E 2o TETWVD, 74 FF v R
DODEREIL, T/ TAXy, EAXFF ARy, U
TNRy, BAEZT LRy, RNUTARCEB L
KT FTTARDOBHETHDLT VR A KT
H5,

FOORS EST 512X, o+ 2R ko
WHE, S F 0 RBRRUE, WK, BERRDONIC
FoTKk&LL 8725, [ETHNIE, WIIHR
7 AW TRAR Ry 2 WA AN S o,
W UM E I LW R 7 a~ N7
7 (GC) , A/~ T T77—EENI
(GC-MS) TH#rEnsd, RIETHIIE, WK
HOF Y oy & R LT GC, GC-MS T4y
420, ~v FA_—2 GC-MS T % H B
T HZEHAEETHD, LonLieins, K
MO XS 7REERN ST 2F 0 o x o+
5120, [REREED X vniny, 9
BT 2F D OB ZEDRL TULR B R,
—fREYIZIE, AR 200 BED AT L AHRF

Y 2R =R FZANTEY 2B E, ¥
¥ = A2 —NOKIKR D & % v = 2% —HNITIF
B[ EBR LD DWRAEARNCWAE S D HIE
LnAdblblewn, Zo X, KMo Kk
LV OSNTIE, BN &5 2 L
DREEM b MW L nZEREh 5,

Z 2T, BOIBR S NIZAILEARED Y 7L
ZA LEHEHESTEZARBET DA T IO
DART™ (Direct Analysis in Real Time) Y& 7847
B 8B &y W13 (TOFMS: Time-of-Flight Mass
Spectrometer ) % #l 4 & >t 7- DART™-TOFMS
EHWT, KM LHMEMENDEFY sy DEEE
IR BT, ek, AMMELHBENDLEY
FAY DAYHTIE, FKH 2 X 022K bie Ic B4
L aArsE CEpk 17 HEE~20 %) O —BR L
LTt ThH D,

2. DART™-TOFMS O ## *

MS OA A i TdH 5 DARTM L, ZhZ
T MS OA A UALEICHVWO R TELE LA A
AL, ALFEA A ALERE L By, REtE
EHEZERICEAT D L, RRUE - Ko
RAE THR % 72 T AR O BURE 2 AT AL B 3712 T 2 A
AT 2 2 LR TE D, £, DART™M TO
A AU ALIEBRE CIT bR D T, EEOT — 4
WARAFET, mWEE (m/z) A7 hIVEE
ZHRD TORMS LHlAGbELH I LICLY, A

<L AT R T BB A R BFIE 7 1 — 7
17 P BR BE D

0840

2K L SE R A BN LA ZEAT * Rk LA
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HEALREEREOABILEM ZBREICRETTE 5,
DART™ O JFHLZ, FhERED KT « 012
e RELHERE LEAEELEY) BLOK
R[RAA (K -BHFERE) EHAEERTLZZ LI
ESWTWn5b, DARTM IC X 5 H#ILAW DA
F A~ O A HAEER LI GE, Bk
BIZH D~ UL ERIHDOKSGFHHAEAEH
THZEILKoTHERT DK TAZ—AF
L, RE»LEELEAEIEAWDO ST DT
o b BB SN KELIICAET D, LIz o T
RYOT 4 7E—FIZBWTHREEND A 4 0%
FIC[M+H]" TH D, F£7=, DART™ TILHEM
W IAffiA A LTRSS, 777 A M
FrDER S DR,

3. A&
DART™-TOEMS (JMS-T100LP, JEOL Ltd.) IZ

1 AMALEBENSEY RSO DART™-

4. BREBE

RERFKH A X048 (K 2) 7513 miz 205 & miz
287 DFAE 72 ©— 7 DI S AL, KR & E RS
Bz XY mfz 205 (CysHagtH') 1 Cadinene,
Muurolene, Thujopsene, m/z 287 (CyH30+H")
I% Ferruginol Th % L HEE Sz, 7, m/z 301
(CooH250,+H") 1% Sugiol & H#EE Sz, KKK
H A X0 (K 3) O%E 1T, O & 72 ) miz 282
L miz 563 O ¥ — 7 NEHFE T, mlz 282
( CigH3sNO+H" ) X Oleamide , m/z 563
(C37Hs404+H") X Carpesterol & HEE S 72,
KERe A~k (K 4) 725 1F miz 165, 205, 446,
563 O EHFE M E — 7 BN X4, miz 165

ST L2 ARRE, Absdb sk ¢ — a9 ic %
BOREMB LONEM EFZAMIER I TH
LRKHEAXFOWM (AF) Lo (RE)
EMREKH A X008, RARFEHRE N, 77, 2
XFZ, ¥, €, KUAL +yv K, T
F—BIOF—270 11 EHETHL, ZNLHODOK
MITE S 4.8mm IR L=, 728, SO HW

TR OEKRIL, 71~86%Th -1,
;tﬁb>6Mﬁ&é%Lé%=Dﬁ/\
DART™-TOFMS (Z TR ORRFZKLIZR L
kommﬂm_@mbtﬁXi«UWA,4ﬁ
MeE'E—RERY T4 7E—FNTHD, £,
AU T AT RBE (B —ZiEFE) 1% 200°CI27%
L, HIEE & O IL m/iz 50~800 & L7,
mzdOx¥ V7 Lyia ik, rFE5 100~600
DHEHORY =F L 7Y a—2REEMEHN

TiT- 7T,

TOFMS (JMS-T100LP, JEOL Ltd.) &#7

(C1oH120,+H*) 1% Hinokitiol, m/z 205 %K%k
H X ¥ . #F & 6 U < Cadinene, Muurolene,
Thujopsene, m/z 563 %, Carpesterol & #£/iE X v7z,
F 72, m/z 149 (CyoH1,0+HY) % Nezukone T %
LHEESI N, 7HM (M5) , IXFTITH, #
EM,ARTA MUy RHMB LT VH =L KRR
A AT ER T <, miz282 (CigHisNO+H™)
& m/z 563 (Ca7Hs,04+HY) DB — 27 BNEHETH 5,
F—78 (K 6) bt —27IMAT, mkz
223, 303, 411 ov—7r bk sz, m/z 223

(Cy5H,60+H™) 1% Cadinal, Eudesmol, Widdrol,
Cedrol, m/z 303 (CyoH300,+H*) 1% Androsren, m/z
411 (CgoHso+H") i Serratene, Taraxerene & #£7&

ggsQ
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Ehiz, HENTFYESITE, BEER, FLIOEEM,
DART-TOFMS 73 #TiC K D it Sz AM O THRIEM, JUElER, JUEEAZ A L TW» 208
FORRIE, BAOR Y Ve LTHRBEN T <HMLATVS,
WLLDONIFEAETH Tz, £z, KM LM

x10° REE (10000)

10—
(]
KRB ZR X 01 (K8)
.
] Cadinene, Muurolene, Thujopsene
6
. 2052 Ferruginol
4 28‘7.3
] Sugiol
2 2713 301.3
3152
i 2032~ | 2062 |
’ 257.3 3173
S IR U —
1 60 260 360 460 560 660 760
m/z

M2 XAMBRAXOLMMGHEENEEFYRS

x10° &&EE (10000)

10

»

d
RAHAZR ¥ OB (AR)
Carpesterol
8|
563.6

Oleamide

6
2823
4
7 5646
5616
. 2803
2083
5946

I 1722 ataz Y 45‘3;?695 | 6126

; 397.4 ! :
1 2102 2783 | ‘/34344 74 4515|1070 5095 5506+ | ‘ ‘i 6266
O S R | T T SR s A b b Ml Sl

A e B et g S e e e B e B M Sy Ty By
100 200 300 400 500 600 700

m/z

M3 XAMBRAXOAMMSHEENEFYES
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RERER

Cadinene, Muurolene, Thujopsene

4464
Hinokitiol prd
205.2 Carpesterol
165.1
Nezukone
Y 5636
149.1
! 282.3 4304
2032~ ‘ 8734 4474
4214~ :
564.6
2192 2803 | 2983 3693w 5616~ |
‘/1661 | 3493+ 419.4~ 4484 794 5656
. wﬂiﬁ“ﬁﬁmm“ﬁ ol e ™ I 10 3193 Mot g 3908, c6365
A T s o e e B e e e B e
100 200 300 400 500 600 700
m/z
v 3 $ s AN
4 RAENHMIOLKRBEMENEEFY KA
3 (5000)
Carpesterol
2823
\ 563.6
Oleamide
280.3 564.6
561.6
2983
1722 3913 4535 596
2993 |
2052 ssa| || 3424 4695 5095 5376 ||9706)7 %996
acaninn B W2 Rt S B Ve
— | b e ol H“h N PO ATV TTY 1 TR N POV W T I ol
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8E (5000)

5000

Carpesterol

e

563.6

564.6

| T
600 700

4000
Cadinal, Eudesmol, Widdrol, Cedrol Oleamide
3000 \ «
2823
] 2231 Androsren
2000 / Serratene, Taraxerene
7 3033 L/
[ 4115
1000 2803
561.6
1722 L “} B L arzs 5376 | 5656
£ 2112 3043 4535 5044 P9 (579.6' 5956
0**V”TW“”“"W””‘Tﬂ“rlﬁﬁ“ﬂ“l"\ AL’T ~h- *JL‘ WAF\C?f?rﬁ“\“ whd \“h“ \”““‘? : \H‘ . 3 ‘N‘ p A: Jhl/ = “/6\2‘6-6\
160 260 360 A(‘m 560
m/z
BM6 F—UMILLHRBMEINEEY RS
5. £&®

AMPOHBEESNDEFEY KD OSIZ&,

2% 30k

DART™.-TOFMS Z i\ THT o 7=, B &SN /-F& 1) Cody R. B., Laramée J. B., Drust H. D.: Anal.
Chem., 77, 2005, 2297-2302

DRI IE, BER ORIy & L THER STV D

LORIFEALETH T, 2)
3)

0880

BRI E - S A8 &, 2007 (3), 2007, 124-127
RIRER - B AR 25 6 W 0B il

HEV, BAKNMTE, 1999, p69-73.
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O—b—HLE

/IR ]

REYM THLa— —HLEROADMHZHBIELT,
EVEZRIR Lo, AHARME OBREHT

FHEEANF R & 72 B 5y O TFAE AT §

RICEELTWLS2ERAAEHYE

7T 5

a—b—H URICEFT 20 EOFICH

a—b—HLake Rl a—

E—EnLHEEEETE N, BERTT L, ~FH U THIHL, %mM’aihéﬁ%mA%%4
F Ty T GCMS THIET HZ & TiTeolz, TORE, BX¥IE L LTEROIEEORW o

—hrazTxzo—RNa—b—HLFBIZ

NI

1. [FL®HIC
BENEOa—t—G0ARE, TAUD,

RAVIZRWCTHERE 372> TEY, Pk
18 1A 46 T b oA Sz, Zhvb =
—b—5E, P RETHESa -t —3a v/
BT VT E iR — AT CREICHE S 4,
a—b —HLULEOKREITEENE L TS
TW5, a—b—DOHL&klEL, =F2AZHEAKT
L7z okiEchy, a—e—godg
PRI X SN TICIREE O F FEA
LTWbZEnD, R ALFHEROMH
JeblpoTWD,

Zoa—b—HLEREAIERT L HFELEL
T, ERCHRA, Lk BRA ST 258
EBNIRS Mo TWD, £/, &iIlZev, H
Uik A FEHE UTHRIH T % 720 OHAF 28 23
£<AThbhb X ooz, —#TIiddEM
mém1m6$mi%ww PE BRI AL 2T~
EDLTOBFRICHEATHWLIEBTHSL EE X
Do LDLBERL, XX —IUERER T
FEARE LTEHLWRITHY, LohERRL<
FREFLVEEICHLZREFAT 2 FIEORME
DEENLTWD,

T THAIT, BEEHTHDLa—Eb— Lk
EROAMIERT 2 FIEZHET -0
H LI 2 AR ICHE B LT,

ZiEARE, W oOrOHFERREEHENE
EFNHENMENTVWS TR, a—p —H
LRIZOWTOREFITA D520, Ao
Eolca—be—HLIBila— —E 2K

o—k

g god

020mg/lg ZAHLTWAHZ EnHLMNERSTE, THIREX I VE
PTIVRAMNOFEMEITHLNERFIZEENLTWD a— ha T za—)b
a—b—H UId A AEAREHIR D G5 & B2 b,

1359 0.22 mg/lg THDHZ L

THHELEBOBRETH DD, KiEEOKN
i a—e —HLULBEPICZOEEEFL T
HAEEMELREB W, 2T, a—b—HL#&ZE R
fla—b—TIZoW\WT, AHIEEICX D%
TV, HRICE EN 2 HEILEMOEN, &
ATV, a—b—H LEPICEREINAC R
BREERS (7Y X)) 2 E0HF AR
BN EAIN TV DO T o7,
ARFFEIL, Rk 1T EEN L 18 EEIT)
<, ﬂm%@%ﬁﬁk/&%&ﬂmmﬁA
o B 22 FT 28 J 6] CAT 7 o 7= Thl W PE £ BESEW)
DOEEEFRMAICETAMAE -2 — —HLEOD
HARRHOBE —] O—8RTHDH, ZOIHLFEF

0%, a—e—HLBOT La—Afbic kb
A AR ORE, a - —HLURIIEFT DA

AR OMBESR, ~b v b A b—=TRE O R
HEEWD 3HODT =~ THRINL TS,

2. A&

a—b—x % AT TOABYE E L T
BT H7-0iz, Bila—e—FEa—tv—HL
WIZOWT, BAT 5 AEHYE O ERIELZIT
S, WHERECIE, T8y, BT,
~FH oW,

B R /E 1%, 100 mL © DURAN fIZEEL 20 g
EARRELE 50 mL 2 AfL, 77 r o ROETE
AL, EEEmMmH (35°C, 30 2) 2k vir-
7o, BERMHE, A2 S mDHT T A
WHEATABL, TOA AL 1 [ HOH
EREE Uiz, dhh 2 513 0Bl Halehix, 7%
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o 72 5%# % DURAN JE~KE L, [FARO i H #EAE
B4 ) TR L7, ZotEEL 4 [
MV LATYY, 4 BOREMD &7 E2REHI &
EINLERILEDOEREMEE LT,

B EIZIEX, Varian o1 A4 T v R
GC/MS (Saturn2200) % MV, B &% (m/z) 100
~550 OHFiPH T SCAN BT L 0 HHILEDH D E
P, EEE{T-o=, £z, a—bv—HLkEkE
fla—b—HO&EKELIORBEEDOHE b
iTolz, TORER, &AKEFZFI=—E—HLZHT
64%, RERla—t —HE T 26%THV, 600CT
DOFRBJHEIT L HIT86% ThH > 7z,

3. HWRLEEH
31 BESh-FAHRILEVORE

M 1 ICHf = F LIc k) a—e —H LB
SN amHk D7 a~ 87T NERT,
T Ry, BiETTL, AP TRTI
BWT, a—b—HUZEEHa——EnD
HENTFWE Y7 e~ T LADOE—7 X
Z—IRETH Y, 12 EEOAHALEY N KR
i,

B EnlbaEmo s 5, ©—2rF N — 6,
7 LIS DI SV TIE, NIST I & 5 W 525G 5
b EICEB O EMERRZHE L, REFRF

MBI ARNE — DB NSRIEEZITR -

77 =0 F 0 R_R—= 1O 72, T FITa—
E—, 2—JIZHEN, MR R~OREEIER

DoHHZErbEERMLREICHHIL TS,
=7 R— 2~5 O ITIRFEI 16~20 D
fafn - NIRRT, BHEYOMIERK S TH
Do ZAUHIE, KM EARENEOMEE & R R
DI LG, FEIEMEAIE U TRBE S P UER O
JFELE LTRSS TWd, BE—27 F 23— g,
9 OEDITIREMEE % 2 T, LAl E LT
BEhizhErsHLTND, E—27F 2 — 10
~12 DR IR ME X T o — LT, flEY ORI
R T 2Ry Thd EEbIZ, miEFha L
AT ua—LVOREZRTFTIE2EARD 5,

v—7FroN— 6, T OWMEIZTHONTIL,
NIST 794 77 V7 —#X—RZHFEIN TN
ROWHBEEEZ DN, a3 —t —EHEA S DH
Bl 120 e B N — 6 TR —
A= (8 =29) , E—7Frn— 7
TR 7 = A b= (Z3F& =298) L&
b, Zabix, mEFa 275 — 1o
Ex LR ESELERA DEHFoZ ML T
DA, —HTIEEREMHTLER VAT 5
EENOIMETH D,

Counts X 10°
0 _
4 E
1
5 E
5 7
] , E
3 6 ¢ 12
1 ] 11 4
9 10
! : M
0 4 —
10 20 30 40 50 60
Retention Time (minutes)
No. o4 No. /4
1 N7 A 7 KA T A=V
2 XY T H AT R (SVITUR) 8 B-ba7zm—/L (E4IE)
3 AIETAVEIAvITIvR (V) —VER) 9  a-havzm—L(EXIVE)
4 FIETHIAIT IR (AT TVEE) 10 Hr~ZxTFm—)
5 AV IAvITIyR (TIXRIUWR) 11 AFr~ATFr—)L
6  MKI—TxA—L 12 B-¥hATE—L
1 BFRIFILICEYI—E—dHLBEIAOHESIAE-A¥E,OIOI TS LA
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3.2 BERKHEICL2FRILEMDHEE$hER
AR 4 B OSFHMEA 100% & LTz L & D,
HHEHEICEEN DI FERIEEHOFEGEER 1
T, 7' Mo EREER T L TOME T
X, i 3 BIEICE EN D EBEEIEEYOEIAIX
0~9%ETHY, i 4EH TIX 3 %L T
Hol-, £, ~FH o TCofHBIZBWNTY,
BT 2A v ERLS EIFERBEOKETH Y, #
HA4RBICEENDAEIEDOEIEIE 4 %LU
TThote, LEN-T, iR %E 3 mLLE
7252 LT, MR G bam DIz E A
Slida—e—HUEnrbianztExohn
%,

33a—E—HLBZADERILEMDOEREFE

2T, FHBLICE Y a—b —H Laks Rl
a—b—Erbb S a8LAEY O T EE
oL, EEMEZ, a—bv—H Lk o

—bE—HEOFEKREEEEFE LT, HBEEEY
DWoGHEEELTHEBLE,

T F O EHBRIF AL TOERMBERD &,
a—b—H ULl — — G OEREITHR
M2 ToOREEEMIC OV TIZIER L
T, fRla—bt—Enba—tb—ZMH L%
Hhao—b—HLBRITIEE A EDHEERS BT
LTWBbZ ENnbns,

ANFHP T, BE—27F = 1~5 OfkhH
MOERMIZTTE by, HEBT T L E TR
VMETH -7, Tk, BREREO A~
TIAKBEEORNMEE W E D FE R T2
MoloZ itk eéBFZBxbnd, =27 F N
— 6~12 DHKMEDO RV MEEMIZONTIE, T
v hy, BT L ERBEOMETHY, HHAKL
FOIFEAENRTI—E—HLUERICEHFLTVD
EERTRHERTH ST,

K1 O—cE—HLBALRBEICIYME S -BERYOMERKEBICEENDIEE
(%)
£ —ZNo. D%z Tehv FEfE =T L e

LRI 2EE3MAE4EE  1WEA2EA3IEE4EE  1EH2FEE3REAH4RE

1 N7 2 87 10 2 1 64 26 9 1 33 27 24 16

2 AT HIAIT IR 82 13 5 1 76 14 7 3 85 7 4 4

3 FIET R ) A9 I T Vv R 90 8 2 0 87 10 3 1 90 7 2 2

4 FIETHIATT VIR 87 11 2 0 85 12 2 1 98 1 1 0

5 TAAY AT TR 84 15 1 0 92 7 0 0 89 9 2 0

6 WK A — A — )L 83 14 2 1 89 9 1 1 93 3 2 2

7 WEK )7 = AR—)L 81 15 2 1 90 7 1 1 90 5 3 3

8 B-ha7zm—)L 71 18 8 2 79 14 5 2 93 5 2 1

9 a-ha7om—/L 78 13 7 3 82 13 4 2 95 2 1 2

10 N NAT I— ) 60 31 8 1 75 16 7 2 92 4 2 2

11 AF T~ AT H—)L 57 32 8 3 77 15 6 3 92 4 2 2

12 B->RATE—/L 58 32 9 1 78 13 6 3 96 3 1 0

x2 I—E—HUREBMO—E—EMOF/BEICIYRBH SN -AREEDOEESE

(mg/g-dry)
£ —2ZNo. A4 KRl H Lk

T7ebh FEETT L ~FYr TN FBTT L ~Fh
1 N7 A 15 13 2.7 14 15 0.21
2 XY T HIAIT R 7.8 8.4 4.6 8.2 8.6 4.6
3 FIBT YT T IR 6.1 7.1 1.7 7.6 7.7 2.8
4 FIBRTHIAYIT R 1.9 1.8 0.78 1.9 2.1 0.70
5 AV /LI T IR 0.63 0.70 0.14 0.92 0.88 0.11
6 KT — = A — )L 5.5 5.6 4.8 5.2 5.1 4.6
7 KT 7 = AN— )V 9.8 11 10 10 10 8.4
8 B-ha7=m—L 0.60 0.56 0.55 0.57 0.58 0.55
9 o-ha7zm—)L 0.20 0.22 0.19 0.20 0.20 0.20
10 HRATH— )L 0.28 0.26 0.33 0.32 0.31 0.26
11 RFJ 7 AFI— )L 0.63 0.61 0.64 0.61 0.62 0.60
12 B->hATI— /L 0.75 0.73 0.78 0.78 0.81 0.74

golg
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3.4 BEARERIRMDER

B Sh7=HBEEHoFr <, Kb HEHA
ELTORREMENRE VDL, B—27 F 3 — 8,
9DEXIVE LEZLNL, E¥ IV E D
BRALH & L CoMEIE, RLIEEOHE o — b
a7xn—VORBIZEAENDN, a—t—H
Lk o — ha7xzw— LEFEIT 0.20 mg/g
EHIREX IV EH T A FOFEMETH D
INEREDK 0.22 mg/g 'ITK LT HES% OE %
ALTWD,

V=7 FN— 6, TOWKY— 7 =4 — )1,
MDD 7 = A b= L, MFEFHFarzrao—n
DEEL LRS00, @EICHERYE
Thod, —J, BEE2MET LV EMNLM®
RERTWDE Y, BETSHHEROERKTH D
2, REMEIERANS L VFEMICEHIND Z L
i, ENTZFEAIE R DAL H D,

a—b—HUEEAHEARBE LTIERT
Lo, MEERIOFREICHEFET DN
AV THDH, REEBRT D L EECERE 'Y
Dodh 7oA TRMYVBRSLERZHDL, b
2, K —T oA —), WKI T A N—)L
bAEERMWETHLOTHHEL R TNIT R B R
W, 2O Lz EnL, a—e—HLEEFEH
AR T 5120, WA —D = A —/1 &
KT 2 A N—=NEBLRI T =4 VERGITH
HESR L9 5 Z &N TE DR FIEOIE N HE
W5 EZEZBIND,

4. FEOH

FEEMTHLa—E—MHLEND 12 FEO
Awitawmaitt Lz, 2h o2 ToREBLES
MoOEREMIT, =—b—HLZkEHila—E —
DTCIREFER&ETHY, Flla—b—Thba—
E—Zf L7z d a2 —b —H LIS H B
DFEEDRERFEL TWDL I ERbhoTz,

M En=mHRbEwor T, &kbA AL
ELTORREMENFH VDI, EXIEELT
RbLEEOR Ve —haTvza—LEEXLR
7.
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1) KHER : "M F~AD XX UBEBEIC L D
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go20d
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b A F~ 2D AL LD —~ v
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ERR IS FERIPEXREFRIEEH (VOCs) E=4 )V JHRE

B A% =+

7RI 2

Rk 18 LI L7z R P ERMEA#ILAEY (VOCs) E=% VU v VRO RIT, REANE
D AHESLETEAME (9D VOCs) D95 L, 13- X2 < 4T D VOCs [ 4y THEFEHE A K
SR B Y TR E MO - DB EME A TE-> TV -,

1. FCL®HIC

Tk 8 45 5 A O KR&IH Y Ik D — S IEIC
L0, MG AKMEKIIAEERKIGEMEICLD
REDBEYLRI ORI E O 2 T iE 2 6 20
LED LN, ZhE )T TARETIX, EE
MME (22WE) oH>6, YraarH L, X
By, MU ZmaunzF LBt T NI
nTF Ll 9 MoERMEAEHKILAEY
(VOCs) (22T, FERIF 10 ANnbE=H
VY REBEB L, S5, FA 10 £ 4
A»5ix, KE EPA T® VOCs D 4y #rik
TO-LAVICED bR TWAILAM b INZ =, &
44 FED VOCS IZOWTClA Z FEii L T\ b,

2. Bk

T=X U UITREOMST, K1ITRLEZK
i, FRBIOMFOI»r i ThH D,

A RIS T 5 EKEBHE, BA 1E, &
B L AT L AR (Fy = AKX —)
2, MERyFE~vA7n—ariao—7—%
AW T 24 K] —EW & TMERR L 72, ¥ v =
A B —\ZINERRE L 7= 22 KBk o VOCs 1,

Ze AR B B R A S A% & (Tekmar-Dohrmann
8, AUTOCan) Tigffi L7=#%, H A7 v~ b
7 EoHER (BRI, GCMS-QP5050A)
(2L CHIE L7z,

-y

—RBBRRAKAEDS
(K£E)

—REBEAS AT,

()1

BEREHHTRAER
HEF)

0 10 20 30 km

1T Ex2 YV IREBER

1 BERNEYEILEYMORIREEEFLIREFEDOL-ODSEE

it & ¥ 4 HUEE F 721325 1E fii =z

L= AE ) ~— 1 pg/m®  (0.38 ppbv) ™ T o RKEREE B AR

13-7 2z 0.04 ug/m®  (0.018 ppbv)*

FrUn=rYL 0.1 pg/m’® (0.045 ppbv)™ | EPA CHREBEFRET) @

VAR VA 0.4 ug/m® (0081 ppbv)* [ FEMAMEY A7 BRIE

12-Y/7nuxk 0.4 pg/m®  (0.097 ppbv) ™

Prun iz FEVHE 150 pg/m® (42 ppbv)

VS FXHE 3 pug/m® (0.92 ppbv) -

ryszmBmZFL v FEEHE 200 pg/m® (37 ppby) FARSLIEE

FrForuuxFLr  EFHE 200 pgim® (29 ppbv)

BT DB, RS L OB EMEIT, KR20C, 1RJEICBITAETH 5,

* LK P R A 558 3 1L 5 5 B O

0940
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3 WRBLUER
3.1 BEEEME

T=F U U 7PAETHE LELETGAYE 91t
oo h, Yriauxrgy, Xuv¥y, KU
sz FLroBILOYT T 7uoueF L0
4 fLEBTHOVTIIRKEBEREEDNED ST
BY, oMo 5 AW OV TILEREFEAm O
DS BENPAERIIGEDENE Fik~ =
2T VD NRENT WD, BEBYE 91t s
VOR[N L REFTMO O DS EEIT
H1OEBYVTH S,

Rk 18 FEOE=X Y v THETHE LN
FACE W DR TP & IR A EE  (h/)ME,
RAM) #£ 2R L, BEIHDE 91LA
Moo b, RRKEEEENRED LN TWD 41k
BT HONTIE, T RTORFEM ATV TER
BHELZ - Lz, T 5{bEaEWIcHonNT
W, AR EREE A LS 0 KRR & 1 A N
DT RIZBWT,1,3-7 % P v OFEFEEEN
REFMDO IO DS EBMEE LBl 7208, fioqt
AT TR TORERSICBNTEEELUNT
HoT,

3.2 447D VOCs

B E ZAT > 72 44FE D VOCs TN ENIZHONT,
AL Ml AR 0D A S AR B D 75 R0 i B 28 Bl A L
~_ % L, CFC-12, CFC-114, Z7 v g X X
CFC-11, CFC-113 i L OMWUEA L iR & 1%, A& Hh
R CHEEHREOEN /NS, EELZHED
Dirhole, £z, ZibOLEYOF R
JEIXANBBLRDOZENDLIRNEZZ B D M
I FB T DAY ERRETH -,
1,1,1- 8V 7 a o & %, A R o8
BIREAED/NS L, WTAOFRAERSIZBNT
& w A B AR I AL O ke L CIiAE ) 2 R LT
W5, ZhiZHL T, 1,3-74 Vx>, ¥rn
oAy, Ry, by, = FALRY
v, vy, 4-=F bz, 1,35-FU X
FNAREBUBIO 1,24-F ) AF LB
i, AAEMGH CTEFEHREOENKE S, R
EEEIE S KXo,
VrmnaAZ G EAREEAE LT, ML
Ty, TFARCBUBIOF YL UIREAIRS
BEELTHWLRTWS, 72, "B,
oy, = FARVEBy, FUL v, 4-2F

by, 1,35-FUAFARCE B LY
124-F U AFARP gz H YU LI b e
nTkv Y, 13-74vxy, Xuo¥r, b
Ty, TFNRoEP L, 1,35-F Y AF AT
VEIN 124- PV AFARUCEAIHEED
A A AL bR SR TS Y, Lo
T, ZH S LB OF T EI U DS @ U i A
TIEL, BEEETEA, BEEAERT %A
FHEDOEBELZ T CODLAREENEZEZLND,

4. £&OH

E=F U TREERIToTELETGEAME 91k
B D DB, FEE D BR B B VEE X R R
MDD DEEE A2 7= DIXKE R B L O
FRO13-THXITZDOHRTH- T,

2 & Xk
1) U. S. EPA: Determination of volatile organic
(VOCs) in using
specially prepared canisters with subsequent

compounds ambient air
analysis
1997.

2) BREIT KRR AR KB - A5 K05
TWEWE~ =27V, BEITKIBRER2RK
SOAHIFE, 1997,pp. 116.

3) FEEME, MEHEA : AfLHICE T 5 KK
BREEH D VOCs (44 {b&) I, 2 40 [E1K
[EEYYSESWEESSE, 1999,pp. 589.

4) 1T HE By YY) B OTS AR,
Hf L E=—, 40, 1998,100-126

5 Ff BHEEZ, BAH/AF : BB EHEH T AP o
FEEREILEY (VOC) OHEHSERE, HAH
B 52 B F A S0 T A #i 2004,  2004,49-56

by gas chromatography (TO-14A),

gosg
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®2 FHISEEMDKIFEREERILEY (V0Cs) DRAEHER
HifiZ: ppbv
b N il B F
No. {b&m4 ERTHMIT TR
EET BME - BOKME P RBoME - ROME PRI BoME - Rk
1 CFC-12 0.507  0.490 -0.532 0.511  0.488 -0.548 0.522 0.462 -0.563 0.001 0.001
2 CFC-114 0.015  0.013 -0.016 0.015 0.015 -0.016 0.015 0.014 -0.017 0.001 0.001
3 sunA¥y 0.506  0.460 -0.560 0.521  0.480 -0.590 0.544 0.450 -0.660 0.005 0.001
4 Hfre=LF/~— 0.001 ND"2 - 0.013 0.001 ND - 0.015 0.002 ND -0.011 0.001 0.001
5 1,3-74Yxy 0.024  0.012 -0.115 0.010  <0.005 - 0.018 0.036 0.008 -0.195 0.005 0.001
6 TOEAXL 0.010  0.007 -0.016 0.074  0.007 -0.423 0.009 0.007 -0.010 0.001 0.001
7 sanTHy 0.009  0.006 -0.014 0.007  <0.005 - 0.010 0.015 0.005 -0.028 0.005 0.001
8 CFC-11 0.240  0.219 -0.256 0.237  0.215 -0.255 0.241 0.216 -0.263 0.001 0.001
9 CFC-113 0.072  0.068 -0.081 0.072  0.069 -0.078 0.074 0.066 -0.080 0.001 0.001
10 1,1-Z/anxzFLyv ND ND ND 0.001 0.001
11 3-7mn-1-7mLy ND ND ND 0.005 0.001
12 Yraurzy 0.123  0.039 -0.212 0.084  0.039 -0.134 0.120 0.040 -0.333 0.001 0.001
13 77Yu=ki <0.005 ND - 0.016 <0.005 ND - 0.014 <0.005 ND -0.008 0.005 0.001
14 11-Pranxiy <0.001 ND - 0.001 <0.001 ND - 0.001 <0.001 ND - 0.002 0.001 0.001
15 v A12-YranzFLy ND ND ND 0.005 0.001
16 ook 0.016  0.010 -0.021 0.016  0.010 -0.020 0.018 0.010 -0.025 0.001 0.001
17 1,1,1-NZumxz> 0015  0.013 -0.016 0.015 0.013 -0.018 0.015 0.013 -0.016 0.001 0.001
18 Puikifbpesk 0.083  0.078 -0.087 0.085  0.078 -0.096 0.085 0.078 -0.091 0.001 0.001
19 12-P/umnxiy 0.012  0.006 -0.025 0.013  0.006 -0.026 0.017 0.003 -0.043 0.001 0.001
20 NPy 0.19 0.08 -0.48 0.13 0.09 -0.28 0.28 0.14 -0.80 0.05 0.01
21 NyrooxzFLo 0.006  <0.005 - 0.016 0.006  <0.005 - 0.013 0.010  <0.005 -0.094 0.005 0.001
22 12-Y7unrms8 0003 <0.001 - 0.009 0.003 ND - 0.008 0.006 0.002 -0.016 0.001 0.001
23 v =13-Yrnnrusy ND <0.001 ND - 0.004 ND 0.001 0.001
24 frTy 0.42 0.14 -1.22 0.24 0.11 -0.39 1.20 0.43 -2.79 0.01 0.001
25 (o A13-vrERT ND <0.001 ND - 0.002 ND 0.001 0.001
26 1,1,2-F)rnnxz ND ND <0.001 ND -0.001 0.001 0.001
27 FFS/unxFL 0005  0.002 -0.009 0.004  0.003 -0.008 0.005 0.003 -0.008 0.001 0.001
28 1,2-V7mET A ND ND ND 0.001 0.001
29 roo~L Py 0.004  0.001 -0.012 0.005 0.001 -0.016 0.002  <0.001 -0.004 0.001 0.001
30 =F LB 0.076  0.039 -0.189 0.080  0.016 -0.137 0.266 0.070 -0.619 0.005 0.001
3132 m/p-F L 0.13 0.07 -0.33 0.11 0.02 -0.26 0.47 0.08 -0.84 0.01 0.002
33 o-FT L 0.056  0.026 -0.144 0.043  0.012 -0.073 0.172 0.038 -0.322 0.005 0.001
34 2FLY 0.06 0.02 -0.35 0.01 <0.01 - 0.02 0.03 <0.01 -0.13 0.01 0.001
35 1,122-7hFmnzsy ND ND ND 0.001 0.001
36 4-T=F LT 0.080  0.039 -0.270 0.042  0.010 -0.066 0.201 0.034 -0.606 0.001 0.001
37 135-MAFL~ Py 0.024  0.013 -0.092 0.012  0.003 -0.021 0.063 0.011 -0.210 0.001 0.001
38 124-RAFL~Pr 0.089  0.040 -0.340 0.040  0.010 -0.060 0.227 0.040 -0.730 0.001 0.001
39 1,3-U/nnL Py ND <0.001 ND - 0.001 ND 0.001 0.001
40 1,4-Y7mm~¥y 0075 0.013 -0.178 0.020  <0.005 - 0.040 0.047  <0.005 -0.085 0.005 0.001
41 RUVNTaGAR ND ND ND 0.001 0.001
42 12-vrma~u¥y 0001 <0.001 - 0.003 0.003  <0.001 - 0.009 0.002 ND -0.005 0.001 0.001
43 124-Nraa~ ¥y <0.005 ND - 0.005 ND <0.005 ND - <0.005 0.005 0.001
44~ rEnagT RV ND ND ND 0.005 0.001

*1

*2

doedd

SEEORHICH - TE, S ED R T BREL L TFE & T IREARMEOEA I ZOMEL, ST ED R H T BRI A
OBAITIIRH TRED /2L L CRIFE L=,

. NDUH I F IR 27T,
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RRHPEEREE=2Y Y

'

(TRI12FEE~FH IS EFEDORHERR)

LEEANEEIN

REGRPTIEIETED 50 ERKIGRDE OBSTEWE TH 5 Ea B 6 ISV T, Fik 12

FENOVRIBFEICERmMLI-E=FY » THEDH

A A URHER U A D A5 AR I &, FREHIE DU

ZE B QNP RE 12 4R 6 PR 17 AR O R E L R L 7e, WIEZAT - 2@ ETmE TH 5

HERH6MEO > b, 45

A BAURHR IR O AR EME S EEHME I 2 i % LR -7 2 L 5 D D

. ERECZDLEMAE I v AR PZOEMO 2HTHY, 2EFHZ LR S22 L 213H
L DIFKIB I RZ DILEY), ERXETZDILEYW, NV VT LARTZOEY, 7 vk TTolbs

Mo 4FEETH - T,
1. [FL®HIC

KRG e b 1k 1 (FEFn A3 4R VE AL 97 B) ANk
8 /£ 5 HlziExsh, [HBEFALKMKIT, =0
IR D ERKIGREMEIC L D KK DIG Y
DORMAZIEIET D7D OMEDFERIZED 2T
niEmbewn, | EEDLBNTZ, ThExlT,
FKH R CIEFRk 945 10 A 7 b, B E o
I BLIERMEAEBILEHICOVWTE=X Y VT
AL, YRk 12 4 4 A 2 I3 BB g
ThorESEHE6FEE KELOZEDILEY, =
v AL EY, B R R OZOEY, NV U T
AR OFDE, <~ T ROFDLEY,
7 a L RkOREDOEY) I THIEETT > T
Wb, TZTIEFER]L SEEEFTOREREEEHD
F=L ) o RERROMBELRET D,

2. AEARE
2.1 HHBFEImH S

M 1R LR 4 BT KeEd, BET K
OBV CTUITERRL 12 4 5 5 Pk 18 4R
(Z, HFRIARTEFR I W TIEER 12 £ 5 Fhk
15 FE IR BHR LA 1T - 72,

— PRI AT HL AR
(BT

—RETERRAE Hh
el F=R= TETD

AMERE S
GRFED

g970d

1 M EREU R
2.2 AMBEIWMAE

KK NE DAY ORAERENL, A 1H,
Yo7 (HARA VAV A Y RS
PS-4) % T, 24 REfE— & & TR EE
WCEELL 72,

KER % R < HABSHEO AR EHIE A 1A,
NARY T LT H T T (RHAEF TEMKK
248, MODEL-123VL) % H\\C, 24BF[— &
T 7 4 /L% (PALLS PALL FLEX
Membrane Filters, TISSUQUARTZ 2500QAT-UP)
Rz L 72,

2.3 AIEAHE

KER K O OLEWIX, KERFHEE I TR
L=kt %, &7~V 0 Lk => b (H
KA ANV A YRR, v—F 2V —
/CR-1A) THR L7, KMmHEE (AR
AVAY VAR ESHE, ~—F 2D —
MD-1) (ZEA, HE L7,

ERZERZEOLEMIX, 74 0F EICHREBLL
7o 2 BRI IE VIS CRITALEL 21T - 72, AL
% ORE 2 KFE bR EEE (Varian #1:H
VGA-77) 12 &V, KFEELHFEREIE1E,
Iyt (Varian -8, SpectrAA-220FS) (2
A, HIE LT,

KER, vHRLR<ERRE 4 FHEIX, 7o H
FlZBRB LR E~A 7 r o =—T3RI2L D
INEASS fif 218 (Milestone #1:8Y, Ethos900) %
W2 JE SR ERIEIC CHTAAER L 7=, LR O3
Z R A W6 oy A 4E & (Varian B
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SpectrAA-220FS, XX, HARAY ¥y — LT v a
8, AA-890) I CTHIE L7,

3. AEHRERUER
3.1 HEEHEFOREFEEIL

Rk 12 FEENS PR I8 FEEOE=X VY T
FAECTHONT-ELEBHYE CH D 6 HE&RH
O FAE T EI NS T ARS8 54
WV TG B LR 12 ) 5 Fpk 17 %)
2D pAEEE AKX 2 1R LT,

kB, E=X VU HETHEL TV D EE
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& 1MN1/10[650] I L B #EFT =4 ViRBEPDE
R EYHER

El e PO,* cr NO;  SO,”
(5 (mg/l)
0 58.3 46.9 51.8  50.1
24 9.2 51.8 49.3  50.0
23 3Lk

1 ) Katsumi Trigoe et al. Pediatrics International, 42,
143-150, 2000.

2 )Hiroyuki Kayaba et al, Tohoku J. Exp. Med., 204,
27-36, 2004.
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JL—LREFRAEEICE T HKPERDEE TRIEDKRE

FoHEEA

KERBEEERE IR T 2 HORE TRENBREABMICEI-TIlE T o2 2%, H
L3 % E & FIRME 0.001 mg/L WHERTEX 20085 0k, BAIET 7 0 7 OB & U EIGRER 2 17
ST LTz, B1E7 7 07 OfERTIX, A OBICHXT L2777 2/ED L& BT,
AWM OB T D777 0B EERBBEZW SIS Lz, BRAK~OFEMEIGGER TIX, HNE
0.001 mg/L DR EFE O EEMEIZOWTIE, BMELY S 0.0003 mg/LIZEEmN-T2R, 7T 7
ECTHIETAZZ IR, BERNELRASOEREIHE OGN, WINE 0.01 mg/L O~ &RER
BHZ DWW TIE, [ ER 94~96% & BAF R fE R DG DNz, 26 OFEREN D, figh o & & FIRIE % 0.001

mg/L EFTHETTFOHNDIZ EDMERTE,

1. [FL®HIC

R 15 4 11 AORBEEERICLY, KEA
W OB B LY O K E BR BT L UENH 121
RXE AL, I KONV 31 2 SR BE L VE AR
FEHE T 003 mg/L L FEED LN Y, *
7o, THEBE LT, AL 18 4F 6 HIZiX, KE
RELEREICB T 2WNOWE TIRM 2
0.001 mg/L & EHHi@M > DREE ML H S
oo HENOBEIEFHEIX, 7 L —ARFWOLE,
B IMBJR W6 TE, ICP FL etk O
ICP BEESHIED I bOoWFhhicksZ L&
EnTwas Y, M —TIRHEMNOHEE 7
L—LRFWKETIT> TR, TOEETR
1% 0.003 mg/L Td > 724, Bk OBRET w4
BT T, A 19 HEEE YD 0.001 mg/L 25 &
Farzllrol, ERTRMEDOS ETFTTICH
oo T, MEEBOKEIZIRADND D720,
REORMEEELY EF THISEI 22/ 20
N, —FHT, BHGEERE LTFsZ LItk TH
HROBmENO OB R LRI, HEEE R
EOMRRICHETLZENBESNE, 22T
BAERE R E2 BT &ECTBRIET 7 v 7 ORERR
ORI GABR 24TV, B E B FERE 0.001
mg/L WHERTE D08 9 hEmat Lz,

2. Ak
2.1 8E

HEN B VE SR I AL MR T3 (k) W Zn
100 (100 mg/L) & V7=, A I3 M M SE T3
(k) WoEF TEM (EL) , @ERRITT
TA4T 27 (8K) RoAHEBENEMZEH L
7=, K&K MILLIPORE 4184 o> 8 i 7k St 45

& Milli-Q SP THlxE L 72 KMk (18.3 MQ-cm)
A U7, BRI AR A & O B eie H o %
WA, iR 7.5 mL Z 8K TILICART v
7L CHHE L7 0.1 mol/L fEEZ FHV =,

22 ERERVEHE

7 L — AR RO 2 E 1T VARIAN 48
SpectrAA 220 Z JH\, £ 1 IR T &M THIEZ
1Tolz, WEOBEDFE O ATV D AR
HPEEAL (k) o 5B (£ 90mm) A fEH L7z,

K1 JL—LRFRAEMESRH

HEEE

SpectrAA 220 (VARIAN)

AN S e wRS TeFL
EEER T 13.50 L/min
TEFLUTRE 2.00 L/min

T E REfE 2.0%

PR FERE 1R
h2efefis o 7B 2.0 mA

IR R 213.9 nm

S RVAN 1.0 nm

Ny 7T 00 FHIE BAZET 2L BMIE

2IBREREHRAEEROAR

WkOYB L H —DHE DN TIERE D
BRiEREZ 10 5L LTWER, KR TIRE
BTFRMEZFIE TFTIF2720, BEGEL 20 fF
E L7z, BAEE & FIREIX 0.001 mg/L TH 5
o, WEE 20 fFiRMET 256, LERIEED
EE R 0.02 mg/L L7325, ZDOZL%uE%
FIC AR, WSRO R B DR E % 0.01,
0.02, 0.1 2TV 0.5 mg/L & L7=, HE¥ERRIL,
P YE R A2 0.1 mol/L e CTAVHR L TRt L
77
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2ARERDIERRVEENDEE TRIEDHER
REBIIERERE 7 L — LR TR E T S
EHE DR LBEE LR OIER LT, EED
ER FIRMEOMBICHZ > Tk, EEBEOMY
WUKEE & EMES DN —ENITHRZA TV D IRE
DA A E AP E L, ©EHAOKIKRE Y E
R L Lo, EEHEA LT 27005,
TERAE OB R UKW TIEE B R 503
10%LLNTH D Z &, EREMEOEMSIZTONT
IR B DR D T AR IR O E B & A HE IR R
ELDEN10%UNTHD Z L& L,

2.5 B KDATNES E

HREVK ORI O 7 e —Z2K 1 IZR L7, E
B O BREL KGRI O 34T TIE, BRI o X
INCHEBMELLLELLO LT, AHY
DA FEIZOWTIE, HEE & BRI K D o
D EBINL, RO LD Z2ATLETIEE Lz, &
BEAK 200 mL 28 —H—(C&Y L0, wEE 10
mL X OB FER 10 mL 2z THy N7 L—
NCHNEA L, #[EERTE CRMET 5. mtk,
0.1 mol/L f§&#) 3 mL Z Mz THHR L, WE L

ThbE—
B — D VR SophAk | 200 mL
L TR «—— RIEFEE 10 mL
BIZBE LA oy I” -
Ao, 0.1 B A
W e le—— 0.1 mol/L fi¥ifiz

mol/L #H % - b
T 10 mL 2 ﬂﬁ
AAT v ‘(A\Elfﬂ
Lieboz S 2B
7 L — AR |
TR E ﬁﬁ§ 10 mL

0)“4 (\l—"’?*“
JO A 7 L— AR E A~
s LT,

K1 H¥KOILEIO—

2.6 MNP BRADOBRICEENDI TSI VIDE
B RO T DICIRMT 2B EEND T
TV OWERBBRIZKRDO EBVIT- 72, KBRO
720 OREHE, BRAKDZDEH D 200 mL, Al
7K 200 mL (ZHEER 10 mL 2Nz 7= 6 0, KRk
200 mL IZAHEE 10 mL & i@ FEE 10 mL % 1 2 7=

Lo 3FEEE L, IhbEENENLE—d
—ICANTARy hZL— RN THEL, W E T
F TN L7, e, 0.1 mol/L fEEHKY 3 mL
EMATINAEL, /L THhrbE—T— DR
EBHICHRBREICE LiAA, 0.1 mol/L f§EE T
10mL [2A AT v 7 LicbD%E 7 L — LR
JedkiE CHIE LT,

221 A8 T5 200 OMERAER

Wik 4y ff 1% D REEFE) D A I WD A D
OHSHOE M E L, ARIEEIT L ERIEE IR &
HERT A0, A3}y M LIZARKIZ 0.1
mol/L fffE A4 &, A% 5 mL £721X 10 mL
FTORBRBICER L TY L — AR FWOELERE T
WE L, BoNEEKRENS, AHNLE
HI oMo E&kTEHERZHEZE L, SO
Ve I Z B R B A R E LTz,

2. 8 F i EYRE ER

FF S0 FE HE IR & 0.1 mol/L il THABR L T 0.5
mg/L OUMAZEERZFHE L, ZhzRBRK
WCIHINT 5 Z 22k v, 0.001 mg/L ({7 FE
BiH) &0V 0.01 mg/L (R ~@iEERBRAE) o
AEZFAY L, cnboREHZHFLT2.5 @
AALEL 24TV, B O N RMEIREZ 7 L — L7
WE S dE E CHE LT,

3. HWERUEE
ST RERDOERRVEENDEE FTRIEDHER
wmR

F2ATHEERR O W E RS IR & E B Al D #E R R
L, X 2 IR IR ORI E RS R & ER A R LT,
ERBEIC DWW THY IR URE L OIEMRS %K
E LGSR, 0.01 mg/L UL EDOFT X TORE TE
BREOLEEZWmIZ LTI NG, EED
ER FIRME%A 0.0l mg/L & L7-,

2 EMYMNBADBICEEND TS UIDE
RERER
KICHEM A OBIZEEND T T
DR R A2 R Lic, BRZIRM L2V T 20 £5
AR U 72 KK O W E ik, &8 T R E A O
ETIZdH 52 0.0002 mg/L FEED 7 T > 7 3
RE, WEEROEINE TIX 0.0003 mg/L £,
fil e Ko O%i M 32 8 D TR DR 1% 0.0005 mg/L 2
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EOT 7o BRI N, 2O b, mg/L F2 L, W FEE 12> TIE 0.0002 mg/L 2
WCEEND T T 70, IOV TIX 0.0001 EThdLAMEbbONT,

®2 BEBRODATHERLETEEORERR
FEAETR R (mg/L)

0 0.01 0.02 0.1 0.5
1= H -0.0003 0.0083 0.0197 0.0973 0.4314
- 2[ETH -0.0004 0.0095 0.0195 0.0935 0.4358

B E il
(% S ) 3 H 0.0016 0.0098 0.0209 0.0959 0.4290
4[a] H 0.0006 0.0092 0.0194 0.0958 0.4304
5[EH 0.0003 0.0108 0.0191 0.0978 0.4309
1= H -0.0003 0.0085 0.0203 0.1022 0.500
P 2[al H -0.0004 0.0098 0.0201 0.0981 0.506
/%; gy 3= H 0.0016 0.0101 0.0215 0.1007 0.497
(mg/L) 4[] H 0.0006 0.0095 0.0200 0.1006 0.499
EIS 0.0003 0.0111 0.0197 0.1027 0.500
MK 0.0004 0.0098 0.0203 0.1009 0.500
TR 2= 0.00094 0.00072 0.0018 0.0034
IR 9.6% 3.5% 1.8% 0.7%
FE AL P B (2 B R O AR 98% 102% 101% 100%

o EYEROERE CPE) EEERRE X 100

0.02 g o4 L 8
. "y =-0.225x"+ 0.975x "
0.015 F L 03 F o
R . S
= 001 f ’é‘ § 02 b
0.005 F .- o1t o
Ooa" s \ N N @..n....n....n....n....
0.01 0.02 0.1 0.2 0.3 0.4 0.5
-0.005 i J& (mg/L) W FE (mg/L)
2 EBEBROATEREREBRER
=3 AHYMIPBRAOBIZEEFNDI IS VIDHABHKR
i g N I (mg/L) o E &
s D O s FRME TR
o R 1=EH 20H 3EH E% (mg/l)  (mg/l)
7L (0.0002)* (0.0002) (0.0002) (0.0002)
200 10 —
Lo Rl WEEEIOmML  (0.0002) (0.0004) (0.0002) (0.0003) 0.0001  0.0005

it K Uit HE

F 45410 mL (0.0004)  0.0005  0.0005  0.0005

* o RETOREINOBAEIE, B TIRELL B OE & FIRIERMS TH D 2 L 2R,
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3.3 7,)%&77 /70)6Emuu-t%§ﬁ%
AREDIEHIR %2 7 L — AR Wt 2 & Gl E
Ll ZA K3 T LI RRERNELNL,

0.07 /Q/Q/la—e—— =)
0.06

0.05

0.04

003

0.02

L= HiEhO&: (ug)

0.01 p

0 C’ 1 1 1 1
0 10 20 30 40 50

e 20.1 mol/ L e oD & (mL)

3 B DERDBHHBRER

ZOMMNG, AOPEEIT X D HH O U EIX
=% LT0.07pg FRIEE & RFED DivTe,
200 mL % 10 mL £ T L2k E »if
T 5%, RIZAMDOEFR LA+ THEKFIZ
iR 2% 0.02pg IEH L2 & T2 &,

2 M %)o mL = 0.0001 mg[

ThiNn, AEROT T 7128 > TREFO R
R A 0.0001 mg/L EEASETCLESI Z &

DI0WRIZHT=d, ok rzbtns, A%
MHDT T 7 e+ EH7DIITiE, T
HH @ 0.1 mol/L A& 1%, 40 mL | :UA%?T&;& &
Exbhd,

3.4 R mENRRERFER
FERK~OEMEIGRBRE R A2 R 4 1T LT,
HENRINE 0 D7 7 v 7RO R TIX, E&
FRAE (0.0005 mg/L) A Tl d - 72 H DD 0.0003
mg/LRRED 7 T 7 Sk S, IRINE 0.001
mg/L D K & B 3 B H o B oBHiC o v T,
0.0013 mg/L D E®ENHG O AL, WINE L AT
0.0003 mg/L IZ ERENE N -T2, ZOfHIET Z
VI LRBETHY, EHLRERBREE VI
o T, RELOWEME T 7 7 THET S
L IFERMEERISOEREIE LN, 20
0.0003 mg/LiFEDT 7 7 OHEEKIL, 3.2 O
RRBAE RS, RN L 726 K OB R8I
EorbnEZONTZ, LEDZ Enh, EEE
%ﬁﬂ@ﬁﬁ’iﬂ\f%> &V b E & T RRE A
TOREDLGAIZIE, 7727 DOFEEERD T
REOWEMAEMET H2LERHY, Z 5552
LIZE > THIEE & FIRIE 0.001 mg/L ToOH|E
EOEEMEL IR TE2EEZOND 72
B, WINE 0.01 mg/L O~ &R E R H oK
ﬂ’ WX, 77 7 HIE L= REM T, [\lIY

272 %, ZOREITBEEE FRIE 0.001 mg/L F94~96% & BT RAER NG LT,
x4 RBEKAORMEUHERIER
- o HEL R # B2 (mg/L)
sopbi B meomm 20 woni
@ (mg/L) 1E H 2[5 H 3= H ez
0 (0.0004)* (0.0003) (0.0003) (0.0003)
g K OF
200 10 W HV 0.001 0.0013 0.0013 0.0013 0.0013
mL mL
410 mL
0.01 0.0099 0.0097 0.0099 0.0098
*: PR EE R OFEINPN OB X, B T RRAELL E2>2E & T RMERE ChDH I La R~
& Xk SNT | O—KIEITOWNT, Fik 18 4E 6 H
1) BREEA  KEHBIRLIERELEIZONTO 30 H, BRAKKAKFEE 060630001 75 - BR/K K+

—H A WET LM, ERISHFE 1L A SH, &’
BiE 5 RE 123 5

2) REEAK - RR]RBRERR®@M  [BRELAE
2D K BREEMEOKBIRE O 8 E & UK'E
@@%ﬁ&_%o<%%%ﬁ£@M@%ﬁm

%% 060630001 5.

3) HARTLHMEUEF AL - JIS K 0102 @ 5.
DOHETLER) , B A HZ, 1998.
4) AT HEMEUEFIA S JISK 0102 O 53.(HEH),

H KIS 2, 1998.

(FEH
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. 2K

BEIVYUDEHDEILIFIVvIRDIERE
&
M & 1 (LI & -1
5 28 [a] 4= [F ik OR fdt B A A 2E
2006 & 10 A B AR

L &I

NI E A Z R RIC L ATEEE O E
THICET2HENED oL LT, il Tk
fe L CHREFE-D < VITTEH C & D IRIEFEEHHM —
AT F oy IR -FMBAICHIE LIEH LT,
BT TF oy 7 ROERMFRE &IERFIEIZON
THRET D,

R EFE

E B R 20E & IR B A e o TR B 1B T Bh
ZIZBWTE, BETREEDIT TH bW EIY
Lz, Fio, R — M OBERELE BB L
LT, BESKOIOALARUMNETIEALTLDL
97D, TR & OB R BB ~Fl A L 7=,
BREEE

BRI LR ZE O X G F L@ E 3% 0T b 2
Nood, ML CRLTERI D, &
WEIZESTHLEHEOLRWETHDIEEZILN
oo BEFESS D O BREIE— N3 ELLNTHEL,
HBHERVEYVEBDHY CERNELT =7 L
Tbbole, HENEEARDE, Ur—F 7
DiEFECHA AT HEOEI HE L L TE
Db ZMhoT, PEAERTOEHE KD AR
HO THRATE2E)ICKB LI, EXRBTH O
HEAZRIR I TCTHHOWVWETL, xR
FkLEKRARFICEEREBL T Lo, BV
M EER V2ol G, HWENLOD
EESS D ~OEREBIISHOBETH D &
Bboniz, TVIELZ{ORRIZIEALTH S
DT EEAMIC, —RORARITICHER LT,
Iz lRo TEFESKVDOH] A2 FR%
TIRTAY, flik B C BB S D REREAR VSR A
LTHH IR ARMA L, ZAET, F
ROBRROAY v 7 DEZ 2 HE&ENITIC K S
H, HESVWOHEMELTELTTF v I &
EER LGB SECEz, RFETIEIEDICSH

i

ST AERED K VITERMIZE Y T FH O
Bfe L, ERICESLOEM 21l LE &IZE D
720

1o T f e R

RELAED-ODEBEFRRIAELTEZDR
=t

B ERELsE WP ET ERE T

94 ARk IR A SR AR A
2006 4 10 H  FkWAS

[BA] SRR T 2 AT ER O R85 F
ioBREOEENICIEA L, WEAEMHEICx LT
RO BERREEZTO LA HMNE LTRZE
TR DLAR A 71k 2 it LT,

(7] 1. 7o — il BEBRANOT R
TONFRRE TEREZFHERGK E L, IR
CEBT LHEMEBE A G L Lz, ARRIZE#K
&, 17719 A Thole, 77— MHEBD S B,
WREAEORAENE OB ER, BATEOHERD,
LHBOREO LB SOWTHT L, 2. &
AEVER A G EOMEF KEHERNO R FERO
AIGEIER T ERICSE L, WEORETNE
Mz L REREEER LRAEEREX T2, %f
20, hEAE 175 N (BT 94 A0 &7 81 AN)
Tdh o7,

[fEREELR] 1. 7Tor— ik WEARE
DODERAEFIZHAL TRIZR>TWDE Z & (KR
&)k, TMERl (81.0%) b Enol-, i
HAEROREFRICHL THHELTVWIAR (B
BIEE) X, [7 LV AX—DFE] 5 49.3%)3
Kb, 20T, [REORH] 40.5%, &
BEAE ] 32.0%MN %o T-, [BFEOY XA 1%
11.9%, [TEEBZREFNE] 1T 53%E D70
S>fe, %, FHilchflEEZIT O LEHEIZONT
X, 128248 L LERENLETHD ] 1T,
39.8%, [FEBLICL-THERENLETH D]
X 403% &, AHREFEOK 8EINS %, Hi/ail
ERMETHD EEZ TV, 2. BAEFRRL
WEFEORR FEGFEX, BEENLRAEEN
KEMET D72 OICEMEIC X 5 &Y EEUEE
PEEAZEARE Lz, 1) BRAEEMZE . fAD

01150



TR e ¥ —F) B2 5 2006

S BEWEREEER L6 L LT, PEAEMT
WL L, &b, XA, AFE, BF
DRSS, FEHN2EOREFBEOHEE ZBML
oo 2) MERZE: RYEBIHEORIZ LY, *
P e R FEAEHE & 6 OO A& S I T HL
BEHEL, ThEhnz 5 BBEICHML T, W
FRFEDIINT ARSI D LI BEBERITR L
7o BEBBIZOWTIE, MERXALNTZHE %
A L7, 3) HZBIEY  EANOFERIFE LT
W, FEREAEARE 1T AL ANCERAILTT K31
A&AT ol 4) #Hl : FERZEIX, A&
DT Eik i B AT A F AN A 72 A%, A D
e &0 b B AROTE BEOR K T 72 HE 4 A3
CE oYy e

RE - AEICHTI2EFEERFHEZIC
My o5t

B B e 2
I\ #R — B

e R 1 EIEAS
&7 EH K
AL ARG A SRS 2006 4E 7 H BT
RE - AfEICB T 2 AEEER T2 % 5%
i L, &2 AT R OVARRSR L & i &l &
BHELIZ DWW THRET Lo, XTSI fkHE T BT/
4~6 4 (BF 94 N, L+ 78 N) kUOHFH 1
~3 A (BF 96 N, 1 80 N) Th vk
R R OV I A 4 & S0t L 7z

ZORER, M A2 13T DI OV T,
INFEAE B CIRIET EE 27.3%, RAEIGE 21.2%
R IXTNAHENE o T, MKKRE
TR VAT DS 18.1% EBEN For o T2, /INF
AT B 16.9%, RIENI=E 10.8% & 5
F XV BEENMROD, MIEHRE TR ATe -
2y 22.8% &m0, WEAER A CILARE
26.5%, HENIZE 20.4% & /A L [RER O R
Tholr, MIEHRE TITRIVATI-V 6.3% & K2
ST, JREET 229% EEWEEECTH -7, T
AL TR R T 24 1% EBWHEETH
ST, MEHRE TiZiavare-r 17.5%, REE 5.0
% &P LTRSS TH T TH o2, EE R
ORI R L ik EE L OFEZ 25 &, /)
HEAE DB 2 T TEINREELIE R OVREE & A

BN BTz, HDL-aVATe—V & (3 o i
WARAHEHE OM W &I X HICADOHEBENA LI
oo TOZEDDRHHOKEICES ERB VTR
fRFFENEE LB X b,

Opinion on Drinking Habits and Knowledge
towards Drinking in Japan.

Zhang Y, Satou T, Takayama Y, Yahata Y,
Takashina K and Nakanuma T.

The 38™ Conference of the Asia-Pacific Academic
Consortium for Public Health 2006
December 3-6, 2006, Bangkok, Thailand

[ Objective]
The purpose of the study was to examine the
drinking habits and knowledge towards drinking
among Japanese physicians.

[ Method]
4000 Japanese physicians aged 20 years or over,
were asked to complete a self-administered
questionnaire survey in the autumn of 2003.
Drinking habits were represented in the
questionnaire by the frequency of alcohol
consumption and categorized into 6 classes: <l
day/month, 1 to 3 days/month, 1 to 2 days/week, 3
days/week, 4 to 5 days/week, and every day. People
who reported alcohol consumption at least once per
week were asked further details on the wusual
amount and type of alcohol. The amount of all
drinks was calculated in Gou units (1 Gou=180ml)
of Japanese wine, which 1is approximately
equivalent to: 500ml of beer, 90ml of Shochu,
180ml of wine and 60ml of whisky. Knowledge of
healthy drinking habits was tested on the
understanding that 1 Gou of Japanese wine per day
is considered to be a healthy limit, as recommended
by the 21st Health Plan of Japan.

[Results]
A total of 2649 physicians provided valid responses
and were analyzed in our study (45.9% male and
54.1% female). The percentage of males considered

to have a drinking habit was 78.4%, in particular
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56% of 50-70 year olds were drinking almost
everyday. In comparison only 39% of all females
consumed alcohol, the majority of who (55%)
consumed less than 1 Gou/day and 36.7%
consuming between 1 to 2 Gou/day. Knowledge of
healthy drinking habits was greater in men than in
woman (56.4% vs 48.6%) and significantly greater
for the drinking group compared to the
non-drinking group, even after adjusting for sex
(61.3% vs 40.4%, p<0.001).

[ Conclusions]

This study found a higher knowledge towards
drinking among drinkers in the general Japanese

population compared to the non-drinker.

Suggestion of Lifestyle Factors Related to
Colorectal Cancer in Akita population

OB EERE T BT VR R

%65 [m] B AN R A
2006 4E 10 H &I

[ Objectives]

Colorectal cancer is a leading cause of cancer
deaths in Akita prefecture, Several studies reported
that lifestyle factors such as dietary intake, alcohol
intake, smoking and physical activity are related to
the incidence of colorectal cancer. The 21st
Health Promotional Plan of Akita recognizes the
need to reduce digestive cancer mortality and
particularly colorectal and stomach cancers. In
order to suggest healthy lifestyle changes to reduce
the incidence of colorectal cancer we test to
investigate the present state of the colorectal
cancer-related lifestyle factors in Akita population.

[ Methods]

Data was extracted from the Survey of Nutrition
and Behavior in Akita Prefecture, 2001. We also
referred to 1987 and 1996 versions of the same
survey and also to the National Nutrition Survey of
Japan, 2001. Main outcome measures included
alcohol intake, smoking, physical activity, obesity

and dietary amounts of fats and oils, stockbreeding

meats, dairy, pickled foods,
vegetables, rice, algae etc.
[Results]

1178 Akita people were described in this study,

green-yellow

including 542 males and 636 females. The
proportion of males aged 20 years or older
considered having a drinking habit was 64.4%,
especially high were the 40-50 and 60-70 year
groups in 75% and 72%, respectively, 60% of males
aged 40-70 years had a drinking habit. Salt intake
was high trend in both males and females. 24.3%

of female aged 40-49 years were considered

obesity. Green-yellow vegetable intake was
87.9+82.8 g/day in male and 91.5+86.2 g/day in
female less than the national average. The

proportion of males aged 40-49 and females aged
30-39 years group have low physical activity habit
were 8.6% and 5.7%, respectively. The groups
aged 60 years over have low amount of physical
activity. Our study suggests that increasing
green-yellow vegetables intake and habitual
physical activity, while decreasing pickled foods
intake, in combination with weight maintenance in
middle-aged females and the reduction of alcohol
intake in middle-aged males, may be reduce the

incidence of colorectal cancer in Akita.
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Virulence-associated Genes and Molecular
Epidemiological Traits of Shiga
Toxin-producing Escherichia coli O121

Jun Yatsuyanagi, Takayuki Konno, and
Shioko Saito

6th International Symposium on Shiga Toxin
(Verocytotoxin) Producing E. coli Infections.
29 October - 1 November 2006,

Melbourne, Australia

Shiga Toxin-producing Escherichia coli
(STEC) OI121 has been implicated in some
outbreaks of diarrhea in Japan and is the only
non-0O157 STEC serotype to have been implicated
in HUS in AKITA prefecture.

characteristics, however, underlying the higher

The virulence

pathogenicity of this particular STEC serotype are

still not fully understood. In this study, we

examined among the different serotypes the
distribution of virulence-associated genes that are
commonly associated with both HUS and epidemic
disease, including stx, eaeA, and genomic island
(OI) genes - recently identified in STEC serotypes,
such as STEC O157. The molecular
epidemiological characteristics of STEC O121 were
also compared with those of other STEC serotypes.
Twenty-one STEC OI121 isolates, including 19
clinical isolates from diarrhea patients (12 diarrhea,
5 bloody diarrhea and 2 HUS) and 2 bovine
isolates, were employed. Stx, eaeA and genes
comprising OI-122, -1, -47, -141, and -154 were
detected by PCR. The pulsed-field gel
electrophoresis (PFGE) patterns of Xbal digested
chromosomes from the different STEC O121
isolates were compared with those of STEC 026
and STEC O157 using Finger Printing II software.
All of the STEC 0121 isolates were positive for
stx2, eaeA, and genes comprising OI-122, but were
negative for OI-1, -47, -141, and 154.
of the PFGE patterns of the STEC O121 isolates
were 69.9%, which was higher than the similarities
observed among the STEC O157 isolates (56.8%)
or among the STEC 026 isolates (57.7%).  Thus,
the STEC O121 clones possess OI-122 but lack
OI-1, -47, -141, and -154, confirming that they are
representative of the “Seropathotype B” and
It has been

Similarity

comprised of closely related clone.
proposed that stx2 is one of the risk factors of HUS
and that the intimin product of the eaeA gene,
serves as an adhesion for STEC. Our present
results, therefore, support the hypothesis that
OI-122, as well as stx2 and eaeA, may be important

for the higher pathogenicity of STEC O121.
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Characterization of a Multi-drug Resistant
Shiga  Toxin-producing E.coli 0103
harboring the CTX-M-14 ESBL Gene

Takayuki Konno, Jun Yatsuyanagi, and
Shioko Saito

6th International Symposium on Shiga Toxin
(Verocytotoxin) Producing E. coli Infections.
29 October - 1 November 2006,

Melbourne, Australia

Shiga toxin (Stx)-producing E.coli (STEC) is
associated with severe human illnesses such as
bloody diarrhea. In Akita prefecture, Japan, about
30 cases of STEC infection have been confirmed
per year since 1996. The majority of these cases
were caused by strains of serogroup 0157, followed
by those of serogroups 026 and O103. We
examined a total of 184 STEC isolates, including
strains 114 0157, 60 026, and 10 O103, for
antimicrobial resistance to ampicillin, cefalotin,
cefotiam, ceftazidime,

cefepime, cefotaxime,

chloramphenicol, fosfomycin, kanamycin,
norfloxacin, streptomycin, and tetracycline by the
Kirby-Bauer method. Among the 184 strains
examined, 48 strains, including strains 24 0157, 21
026, and 3 0103, were resistant to at least one
antimicrobial agent. EC-8960 isolated on the 2™
August 2004 from a diarrheal patient, Stx; and an
eaeA-positive STEC 0103, was resistant to
cefotiam,  cefotaxime,

ampicillin,  cefalotin,

cefepime, kanamycin, streptomycin, and
tetracycline. EC-8960 was positive for the
beta-lactamase genes TEM and CTX-M, but not
SHV. By DNA sequencing of PCR products, TEM
and CTX-M were determined to be blargy.; and
blacrxm.14 respectively. The location of the
blacrx.m.14 was determined to be within the
chromosomal migration position by Southern blot

analysis with a PCR-generated internal fragment of

blactx.m.14 to plasmid DNAs prepared by the Kado
& Liu modified method. EC-8960 was also positive
for the ISEcpl transposase gene which was a
putative mobile element associated with blactx.y.14-
However, cefotaxime-resistant

were not obtained by using E.coli C600 CSH-2 as

transconjugants

a recipient. Despite the many classes of
antibmicrobial resistant strains identified from
human and animal STEC strains isolated
worldwide, reports of acquired resistance to
extended-spectrum beta-lactams are quite rare. This
constitutes a new concern for multi-drug resistance
surveillance because transposons are often
associated with the spread of antimicrobial resistant

genes.
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Elemental Analysis of Atmospheric Particles
Collected on Quartz-fiber and PTFE Filters
Using In-air Helium lon Induced X-ray
Emission Method

K. SAITOH, H. IMASEKI*! and M. YUKAWA*!

10™ Conference on Nuclear Microprobe
Technology and Applications
9 — 14 July, 2006, Singapore

The chemical composition of atmospheric
particles is commonly investigated by analyzing
atmospheric particles collected on a filter. In
elemental analysis by particle induced X-ray
emission (PIXE) method, the filter samples are
mounted on a target frame and directly analyzed.
Quartz-fiber and polytetrafluoroetylene (PTFE)
filters are generally used for collecting atmospheric
particles. However, it is difficult to directly analyze
atmospheric particles collected on those filters by
conventional PIXE method because of high
background of X-ray spectrum due to electric
charge accumulated on the filter. Therefore, as the
first step, we carried out elemental analysis of
atmospheric particles collected on the quartz-fiber
filter and the PTFE membrane filter by in-air PIXE
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method, in which a target was bombarded with 2.6
MeV proton beam in atmospheric pressure of
helium gas for discharge of the filter. We found
that, in the case of the proton beam, background of
the X-ray spectrum was still large and it lowered
the detection accuracy of the light elements such as
Al, Si, K, Ca etc. important for identifying the
behavior and characteristics of atmospheric
particles. Then, as the second step, we tried direct
elemental analysis of atmospheric particles
collected on the quartz-fiber and the PTFE filters
by in-air PIXE method with 5.1 MeV Helium ion
beam, which makes the X-ray spectrum background
low. Samples used in this study were NIST urban
particulate matter (SRM 1648) collected on
quartz-fiber and PTFE filters using special small
chamber and NIST air particulate on filter media
(SRM 2783; polycarbonate membrane filter). We
found that, the Helium ion beam suppressed
background of X-ray spectrum and enlarged the
peak height of the light elements compared with the
proton beam. Then, detection and quantitative
determination of these elements was much
improved.

*!: National Institute of Radiological Sciences

Chemical Composition of Nanoparticles in
Roadside Atmosphere in Japan

A. FUSHIMI*!, S. HASEGAWA*!, K. SAITOH,
Y. FUIITANI*!, K. TAKAHASHI*!,
K. TANABE*! and S. KOBAYASHI*!

10" ETH-Conference on Combustion Generated
Nanoparticles
21-23 August, 2006, Zurich, Switzerland

Ultrafine particles (<0.1 pm) or nanoparticles
(<0.05 pm) in the atmosphere have caused great
concern recently because their effects on human
health may be stronger than those of larger
particles. High concentrations of nanoparticles are
present in roadside atmosphere, and it has been

suggested that diesel vehicles are the primary

sources of roadside nanoparticles. However, little is
known for chemical composition, sources and
atmospheric behavior of roadside nanoparticles. To
understand sources and behavior of roadside
nanoparticles, we measured volatility and chemical
composition of nanoparticles in addition to
monitoring number size distribution of them at
roadside. In this presentation, overview and some
typical results are described. From the
measurements by scanning mobility particle sizer
(SMPS, TSI) with and without thermal denuder at
250 °C, it was suggested that relatively volatile
compounds that vaporize below 250 °C were
dominant for roadside atmospheric nanoparticles.
In summer and winter from November 2003 to
February 2006, size-resolved particles, including a
nanoparticle fraction, were collected for 24 h by
means of a low-pressure impactor (LPI; DEKATI)
at roadside with heavy traffic in Kawasaki City,
Japan. Samples were weighed to obtain the particle
mass before the chemical analyses. Elemental
carbon (EC) and organic carbon (OC) were
analyzed by the Carbon Analyzer (DRI, Model
2001) based on the thermal method under the
IMPROVE protocol. 26 elements were quantified
by the proton induced X-ray emission (PIXE)
method. Organic analyses were conducted by
thermal desorption-gas
spectrometry (TD-GC/MS) in SCAN mode.
Approximately a 30 ug sample was analyzed in the
TD-GC/MS

concentrations showed bimodal distribution with

chromatography/mass

analyses. = The  particle  mass
larger peak at around 0.1 and smaller peak at
around 1 pm in winter at roadside site. EC and OC
dominated a large proportion of PM mass,
especially at around 0.2-0.4 pum, where EC peak
concentrations were observed for diesel exhaust
particles (DEP). Total carbon (TC) dominated 80%
of the PM mass for S1 nanoparticles (0.029—-0.058
pm). Since highest EC concentrations were
observed at around 0.1 pum, it was suggested that
DEP remarkably contributed to the particles in the
size range. EC constituted 79 % of TC for S3
(0.155-0.262 pm) particles. On the other hand,

EC/TC ratio was slightly smaller for nanoparticles
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than S3 particles. From PIXE analysis, high
concentrations of Na, Mg and S were detected in
the nanoparticles. These elements may be
originated from lubricating oil of automobiles.
From the TIC of S1 nanoparticles, C23 alkane or
less volatile compounds were dominant. Since
C23-C26 n-alkanes were detected from the
nanoparticles, fuel seemed to slightly contribute to
nanoparticles. After scaling the abundances, the
TIC pattern and the mass spectra of the
nanoparticles were equivalent to those of later
retention time of lubricating oil. However, the
hump abundance of nanoparticles gradually fell
below that of lubricating oil in earlier retention
time. It is suggested that lubricating oil was
strongly affected to the roadside nanoparticles, and
relatively volatile organic compounds in the
nanoparticles was evaporated in the atmosphere.

*!. National Institute for Environmental Studies

20 nm Size Particles, -

Compositions -

Inorganic

K. SAITOH, Y. KOMAZAKI*', K. SERA*?,
K. HIRANO*® and T. SHIRAT**

7" International Aerosol Conference
10-15 September, 2006, St. Paul, Minnesota, USA

It is well known that nanoparticles of high
number concentration exist in the atmosphere. In
roadside atmosphere of Japan, bimodal size
distribution with modal size diameters around 20
nm and 60-80 nm was observed. However,
chemical compositions of the 20 nm size particles
are not well known. Consequently, we have begun
to study multi-probe chemical compositions of the
20 nm size particles, and the final purpose of this
study is to clarify the chemical speciation of
nanoparticles. The present paper discusses the
information obtained from elemental compositions
by particle induced X-ray emission (PIXE), ionic
species by ion chromatography (IC) and shapes by

scanning electron microscope (SEM). Sampling of

20 nm size particles was conducted at Shinjuku in
Tokyo during the period from 19-24 December
2005. The samples of 20 nm size particles were
collected on a polycarbonate membrane filter
(Nuclepore®, 47 mm¢, no holes) using a Nanometer
Aerosol Sampler (Model 3089, TSI Incorporated)
with a Differential Mobility Analyzer (DMA Model
3085, TSI Incorporated). Elemental concentrations
in the filter sample were determined by PIXE at
Nishina Memorial Cyclotron Center, Japan
Radioisotope Association. For PIXE analysis, the
filter samples were mounted on a target frame made
of Mylar® film and bombarded by 2.9 MeV protons
from a small-size cyclotron. Ionic species in the
filter sample was determined by IC. For IC
analysis, one-half of each filter sample was directly
treated with 8 mL of ultra pure water for 20 min
using an ultrasonic apparatus. The sample injection
volume was 200 pL. The shape and chemical
components of 20 nm size particles were observed
using a SEM (Hitachi S-4800). An accelerating
voltage of 15 kV and a working distance of 10 mm
were used for SEM imaging analysis. In PIXE
analysis of each 20 nm size particles filter sample,
six elements (Si, Ca, Cr, Fe, Ni and Zn) were
determined in total, in which Si and Ca were found
to be the major components. As for ionic species,
the anions (F, ClI, NO,, Br, NOj, PO,* and
SO,%) and the cations (Na', NH,", K, Mg*" and
Ca’") were analyzed. The detected ionic species
were only NO, and NO; . With the aid of SEM
analysis, soot particles were observed in the form
of aggregated tiny particles with sizes less than 20
nm. Based on elemental and ionic species analyses
and SEM images, the chemical compositions of
inorganic 20 nm particles are elemental carbons
with slight amount of elements such as Si and Ca
and ionic species of NO, and NOj".

*!: Research Center for Advanced Science and
Technology, University of Tokyo, **: Cyclotron
Research Center, Iwate Medical University, *°:
Yokohama City

Research Institute of

Environmental Science, **: Tokyo Dylec Corp.
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Nosocomial outbreak of ceftazidime
-resistant Serratia marcescens strains that
produce a chromosomal AmpC variant with
N235K substitution

Jun Yatsuyanagi, Shioko Saito, Takayuki Konno,
Seizaburo Harata, Noriyuki Suzuki, Jun Kato,

and Ken-ichi Amano

Jpnanese Journal of Infectious Diseases, 59, 2006,
153

Serratia marcescens is a Gram-negative
bacterium that is often associated with nosocomial
infections. Here we analyzed the resistance
ceftazidime-resistant ~ S.
The five S.

infection-associated

mechanism  of the
marcescens nosocomial strains.
marcescens urinary tract
isolates were positive for chromosomal ampC and
Four of the five strains, ES11, ES31,
ES42, and ES46, were single clone and ceftazidime

The fifth strain, ES71, was susceptible

blarem.i.

resistant.
to ceftazidime.  Analysis of the deduced amino
acid sequence revealed a Glu-235-Lys substitution
in the third amino acid of the third motif of AmpC
from both ES46 and ES71, and a site-directed
confirmed that this

mutagenesis experiment

substitution is involved in the ceftazidime
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resistance phenotype. Resistance phonotype,
however, of strains ES46 and ES71 to ceftazidime
were quite different, indicating that another
mechanism, in addition to the AmpC mutation, is
also involved in determination of the resistance
phenotype of these strains.  Basal AmpC activity
was more than two times higher in strain ES46 than
in ES71, which could result in the differing
resistance phenotypes of these two strains.
Clinical

significance  and  prevalence  of

extended-spectrum cephalosporin-resistant S.

marcescens  strains  harboring the mutated
chromosomal ampC gene is unclear in Japan, which

should further be elucidated.
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PIXE Analysis of Spot Samples on New Type
of PTFE Ultra-membrane Filter-tape

Mounted in an Automated
Absorption Mass Monitor

Beta-ray

Katsumi SAITOH, Koichiro SERA*!,
Hitoshi IMASEKI*?, Masayoshi SHINOHARA**
and Masahiko FUITWARA*?

International Journal of PIXE, 16, 2006, 95-101.

In order to obtain high time-resolution, i.e.,
chemical data of atmospheric particulate matter
(PM) at one-hour intervals, we carried out direct
analysis of suspended particulate matter (SPM) on
hourly spot samples on a new type of PTFE
ultra-membrane  filter-tape  mounted in an
automated beta-ray absorption mass monitor by
conventional PIXE. Analysis of hourly SPM spot
samples revealed 20 eclements (Na, Mg, Al, Si, S,
Cl, K, Ca, Mn, Fe, Co, Ni, Cu, Zn, Ga, As, Se, Br,
Sr and Pb) in total. Therefore, we are convinced
that the chemical information that is obtained from
high time-resolution PM spot samples on a PTFE
membrane filter-tape mounted in an automated
beta-ray absorption mass monitor will lead to new
developments in PM research. Furthermore,
elemental data obtained by the high time-resolution
along with data for ionic species compositions, and
SO,, NOx and other gaseous air pollutants at the
same level, will make possible the analysis of
detailed air pollution phenomenon.

*1: Cyclotron Research Center, Iwate Medical
University, **: National Institute of Radiological

Sciences, **: Horiba Ltd..
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Effects of Extraction Solvents on the
Extraction Efficiency of Polychlorinated
Dibenzo-p-dioxins and  Polychlorinated
Biphenyls in Reference Materials

Osamu KIGUCHI*', Takashi KOBAYASHI,
Katsumi SAITOH and Nobuaki OGAW A *?

International Journal of the Society of Materials

Engineering for Resources, 13, 2006, 8§1-85.

This study investigated the extraction efficiency
of a couple of different extraction solvents for
Certified Reference Materials of soil and sediment
that include Polychlorinated Dibenzo-p-dioxins and
Dibenzofurans and Coplanar Polychlorinated
Biphenyls using Soxhlet and Pressurized Liquid
extraction (PLE). n-Hexane, toluene, acectone,
acetone/n-hexane and acetone/toluene (1:1, v/v) as
solvents were examined. Unsatisfactory results for
Soxhlet extraction were obtained using n-hexane
alone. For PLE, satisfactory results were obtained
using all solvents used for this study. The obtained
results for PLE were the same or even higher than
those for Soxhlet extraction. We also examined

relationship between solubility of 2, 3, 7,

O

8-TetraCDD/CDF in the solvent (Xpxn) and the
estimated solubility (X;). The results indicated that
a linear relation was found between Xpxyn and X for
Soxhlet extraction, but no linear relation was found
in those for PLE. The result suggests that choice of
extraction solvent for PLE requires consideration
for the analyte solubility in extraction solvent at the
temperature and pressure above boiling points of
solvents.

*1: Faculty of Bioresource Sciences, Akita
Prefectural University (Present Institution), **:
Faculty of Engineering and Resource Science,

Akita University.

Characterization of Atmospheric
Particulate During the Rice Straw Burning
Period in a Midsize City in Northern Japan

Katsumi SAITOH, Koichiro SERA*!,
Koichiro HIRANO*? and Yoshihiro IWTA*?

International Journal of PIXE, 16, 2006, 197-207.

Total suspended particulate (TSP) samples were
collected from three areas (commercial, residential
and agricultural) in and near Akita City in northern
Japan, October 1996 (rice straw burning period),
over three days with a one-hour sampling interval
for each area. The elemental composition and
particle shape of TSP samples were determined
and/or observed by PIXE and a Scanning Electron
(SEM)
Dispersive X-ray (EDX) analysis. In the hourly

Microscope combined with Energy
TSP samples collected during the rice straw
burning period, values of 24 elements were
determined for each area, and Na, Mg, Al, Si, S, K,
Ca and Fe were the major components. Comparing
the arithmetic means of elemental concentrations in
TSP for the rice straw burning and non-snow-clad
period (May — June 1996), in the residential and
agricultural areas the Si concentration in the rice
straw burning period was approximately two times
that in the non-snow-clad period, and K and Ca
concentrations in the rice straw burning period were

a little higher than those in the non-snow-clad
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period. In the residential and agricultural areas,
change in SPM concentration and change in Si, K
and Ca concentrations were in relative agreement
during the hours that smoke from rice straw burning
was present in the atmospheric space. With the aid
of SEM- EDX analysis, many cubic particles were
observed for almost all hourly TSP samples. The
cubic particles were of the silicon-rich type, and
their morphology was rice straw fragments or
aggregation of fragments.

*1: Cyclotron Research Center, Iwate Medical
University, **: Yokohama City Research Institute
of Environmental Science, **: Faculty of Education

and Human Studies, Akita University.

Vertical Profiles of Ultrafine to
Supermicron  Particles Measured by
Aircraft Over Osaka Metropolitan Area in
Japan

Shuichi HASEGAWA*!, Shinji WAKAMATSU*?,
Toshimasa OHARA*, Yasuyuki ITANO*®,
Katsumi SAITOH, Masamitsu HAY ASAKI*'
and Shinji KOBAYASHI*'

Atmospheric Environment, 41, 2007, 717-729.

Intensive aircraft- and ground-based measure-
ments of ultrafine to supermicron particles in the
Osaka metropolitan area, Japan, were carried out on
17-19 March 2003, in order to investigate vertical
profiles of size-resolved particles in the urban
atmosphere. Differently sized particles were
observed at different altitudes on 19 March.
Relatively higher concentrations of ultrafine
particles (31 nm) and submicron particles (0.3-0.5
um) were measured (100—200 cm°) at altitudes of
300 and 600m, whereas supermicron particles (2—5
um) were present (300-600 cm ) at higher
altitudes (1300m in the morning and 2200m in the
afternoon). The chemical composition analysis
showed that supermicron particles evidently
comprised mainly soil particles mixed internally

with anthropogenic species such as carbonaceous

O

component and sulfate. Numerical simulation using
the Chemical weather FORecasting System
(CFORS) suggested the long-range transport of soil
dust and black carbon from the Asian continent.
Total number concentrations of particles sized
10-875 nm ranged from 4.8 x 10° to 3.0 x 10* ¢cm*
at an altitude of 300m and from 7.3 x 10* to 4.8 x
10° cm™ at an altitude of 1300m. Total number
concentrations of particles size 10-875 nm
correlated very well with NOx concentrations, and,
therefore, ultrafine and submicron particles were
likely emitted from urban activities such as car
traffic and vertically transported. Number size
distributions at lower altitudes obtained by aircraft
measurements were similar to those obtained by
ground measurements, with modal diameters of
20-30 nm on 18 March and about 50 nm on 19
March.

*1. National Institute for Environmental Studies,
*2: Ehime University, *’: Osaka City Institute of

Public Health and Environment.

Polychlorinated Dibenzo-p-dioxins and
Dibenzofurans in Paddy Soils and River
Sediments in Akita, Japan

Osamu KIGUCHI*', Takashi KOBAYASHI,
Katsumi SAITOH, Yoshihisa WADA
and Nobuaki OGAW A *?

Chemosphere, 67, 2007, 557-573.
Paddy soils and sediments from the
Yoneshirogawa, Omonogawa, and Koyoshigawa
River Basins in Akita were analyzed for poly
dibenzo-p-dioxins  (PCDDs) and

(PCDFs). The levels and

compositions in those samples including soils from

chlorinated

dibenzofurans

non-agricultural areas (non-agricultural soils) were
investigated using isomer-specific analysis to
determine characteristic sources. The PCDD/PCDF
compositions in the samples were compared with
respect to possible sources. The PCDD/PCDF

concentrations in paddy soils were much higher
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than those in the non-agricultural soils and much
higher than those found in other parts of Japan.
Although PCDD/PCDFs were ubiquitous in
sediments from river sources to mouths of the
respective river basins, those concentrations were
much lower than those from paddy soils and
non-agricultural soils, and from other parts of
Japan. Comparison of PCDD/PCDF homologues
and isomer compositions for samples indicated that
compositions of paddy soils and sediments, except
for those from river sources, had similar
characteristics to PCDD/PCDFs originating from
impurities in herbicides, 2,4,6-trichlorophenyl
4-nitrophenyl ether (CNP) and pentachlorophenol
(PCP), and that compositions of river-source
sediments and non-agricultural soils resembled
those of atmospheric depositions. Results of
statistical analyses suggest that PCDD/PCDF
contamination of paddy soils and sediments is
attributable mainly to three sources: CNP, PCP, and
atmospheric deposition. Results of this study also
demonstrate that CNP and PCP are not only
important contaminants of local areas of Japan, but
that they exist throughout Akita, in northern Japan.
We therefore conclude that PCDD/PCDF pollution
caused by those compounds has a widespread
influence on paddy soils and river sediments in
Japan.

*1: Faculty of Bioresource Sciences, Akita
Prefectural University (Present Institution), *2,
Faculty of Engineering and Resource Science,

Akita University.

Extraction of
Polychlorinated Dibenzo-p-dioxins,
Polychlorinated Di-benzofurans and
Coplanar Polychlorinated Biphenyls from
Contaminated Soil using Pressurized
Liquid Extraction

Simultaneous

Osamu KIGUCHI*', Katsumi SAITOH,
and Nobuaki OGAW A *?

J. Chromatography A, 1144, 2007, 262-268.

O

Pressurized liquid extraction (PLE) was studied
for simultaneous extractions of polychlorinated
dibenzo-p-dioxins (PCDDs) and dibenzofurans
(PCDFs), and of
biphenyls (Co-PCBs) from a tightly bounded

condition in the soil matrix. Temperatures were

coplanar  polychlorinated

maintained at 175 and 200 °C, respectively, and
two or three static cycles for single PLE with
toluene and acetone/n-hexane were studied using a
certified reference material to compare the effects
of those conditions on recoveries. A single PLE
with two static cycles at 150 °C and the repeated
single PLE (additional PLE) were reference
methods. Satisfactory recoveries were not obtained
using tested single PLE (2,3,7,8-substituted
PCDD/PCDFs and Co-PCBs average, average
(avg.) 79-103%), but they were achieved using
additional PLE (acetone/n-hexane, avg. 115-128%;
toluene, avg. 111-132%). In addition, these
methods and additional PLE of the reference
method using acetone/n-hexane were not markedly
different (avg. 123-128%). That fact suggests that
the use of mixed solvents and additional PLE were
more important factors than temperatures and static
cycles of single PLE for quantitative and
simultaneous extractions of those compounds from
the soil.

*1: Faculty of Bioresource Sciences, Akita
Prefectural University (Present Institution), *2,
Faculty of Engineering and Resource Science,

Akita University.

20 nm  Size
Compositions —

Particles, Inorganic

Katsumi SAITOH, Yuichi KOMAZAKI*',
Koichiro SERA*?, Koichiro HIRANO*?
and Tadashi SHIRAT**

7™ International Aerosol Conference,
Proceeding pp. 1027, 2006, Minnesota, USA.

It is well known that nanoparticles of high
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number concentration exist in the atmosphere. In
roadside atmosphere of Japan, bimodal size
distribution with modal size diameters around 20
nm and 60-80 nm was observed (Hasegawa et al.,
2004). However, chemical compositions of the 20
nm size particles are not well known.
Consequently, we have begun to study multi-probe
chemical compositions of the 20 nm size particles,
and the final purpose of this study is to clarify the
chemical speciation of nanoparticles. The present
paper discusses the information obtained from
elemental compositions by particle induced X-ray
(PIXE), ionic

chromatography (IC) and shapes by scanning

emission species by ion
electron microscope (SEM). In PIXE analysis of
each 20 nm size particles filter sample, six elements
(Si, Ca, Cr, Fe, Ni and Zn) were determined in
total, in which Si and Ca were found to be the
major components. As for ionic species, the anions
(F, CI', NO,, Br, NO3, PO, and SO42") and the
NH,", K", Mg*" and Ca®") were
analyzed. The detected ionic species were only
NO, and NO; . With the aid of SEM analysis, soot

particles were observed in the form of aggregated

cations (Na’,

tiny particles with sizes less than 20 nm. Based on
elemental and ionic species analyses and SEM
images, the chemical compositions of inorganic 20
nm particles are elemental carbons with slight
amount of elements such as Si and Ca and ionic
species of NO, and NO; .

*!: Research Center for Advanced Science and
Technology, University of Tokyo, **: Cyclotron
Research Center, Iwate Medical University, *°:
Yokohama City

Research Institute of

Environmental Science, **: Tokyo Dylec Corp..
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Side-by-side comparison of automatic pollen
counters for use in pollen information
systems

Jean-Jacques Delaunay*', Hajime Sasajima*?,
Yoshitaka Okamoto*’ and Masahiko Yokota**

Ann Allergy Asthma Immunol. 98(6),2007,
553-558.

Background: Recent effort to build an unmanned
pollen monitoring network in Japan has led to new
developments in automatic pollen counters.
In-the-field performance tests of these automatic
counters have not been reported. Objective: To
characterize recently developed automatic pollen
counters, with a view of using their data in pollen
information systems. Methods: We performed
side-by-side comparisons between 2 recently
developed automatic pollen counters and 2
reference samplers at 2 sites during the 2005 pollen
season.

Results: Both automatic counters were found to
have similar overall performance in terms of their
correlations with the reference samplers. The linear
correlation coefficient between the hourly values of
the counters and one of the reference samplers was
larger than 0.8 at both sites for both counters.
Although these results are encouraging, our
analysis also points to weaknesses of the
investigated automatic counters in the areas of
pollen  discrimination, minimum measurable
concentration, and calibration. Both counters were
found to be affected by large concentrations of
particulate matter, although the conditions and
extent to which the particulate matter disrupted the
measurements differ for the 2 sensors. The effect of
particulate matter is particularly noticeable at the
start and end of the pollen season, that is, when
pollen concentration is low relative to particulate

matter concentration. Further, it was found that one

O

of the automatic counters could not differentiate
snow particles from pollen grains. Conclusions:
The tested automatic pollen counters had good
overall performances, but weaknesses in the areas
of pollen discrimination, minimum measurable
concentration, and calibration still have to be
addressed for these counters to find widespread use
in the allergy community.

*!: Department of Mechanical Engineering,

The University of Tokyo, School of Engineering,
Tokyo, Japan. ** :Akita Prefectural Institute of
Public Health. Akita, Japan. *’ :Department of
Otolaryngology, Chiba University, Graduate School
of Medicine, Tokyo, Japan. **: Weather Service

Inc, Tokyo, Japan.
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