FRE16 (2004) 44 A

EEPES W BT EVERRRREATE
NEFIRE KT AS RNHRRESHELL S
HEFRE B0 R ARSERESFEL. s
HHEBRE BE B (6 LEHRRE e

1l
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ELZBREFREHDE (RATLHEETE
NETEREE

HE  FHRAEOEERBOBER LB T HE

SHEFEE HE B ARTERZEFEEL 5

%)

it

N

HREE

EREEEOBRAE - ERALEETIESRREOIIE LEEE0RHTENEE
BREZERTIHO BHBECRNRELE S FEHBELHILORERLY,. BEOH
FREICESW:  BRETCEREHICENLILBELZREEPH REOEREARDLN
TV, ZZTEARBENBRE - FARAVEOCBIRAROIL KUk =AHEhoE{kt
=N KVBIE=YF U EPOERIE YTV RURIAF LU BT OBREBEOE
HERBRETADUDLEDDTTT I b, RYATIYLEBEAF VLD AY YA EEAF LD B
HRBICOWTHKEBER VBB EOKRITEITo,

RVEAE =N RURIEE =) F YR ERFEE =Ly =S o2 BT~
—L ENLEFERIE THEININ, TOBBTREIGOT / ~— B R PICEETID
LB, TREDT/T—RBRAEARDBI. bLUTRPATNBI NG, R AR &
TRFVEE =L P OB =1 DIEFES lppm LT, RVEE =V F o hoE{ke =y
7 v 6ppm A TFRAKBILTWD, WTFNOHRBREEL XV INATLER/ W R o<
SZ(COYEFZHEALTRY. BELRLTWAXYEIY—IS5 L5 AV GC EICHELTH
EBRERC—IDOSHEENL >TWD, . BRLIEBIEZER GCITBEATAIENL,
A7 LDERRELICDTRIEDSHY ., ELITE YT eB W, 2V B EDEICHE
| EEh, £EBLEINAHCAFIEELNELRFELBECBA VTS, 22T .20
BOEBRAREDCREELLTHIEY MMN-UAFATERNTIF(DMA)ICERZL, F¥E°SY—
BT LERBNWICAYFAR—AETHITLIZEIS, FLEMARLEHF T LOLESHERS
DEBZFIITHREFRZENENRE CHEREBRBIETAIIERTEE, REBICKZE LS4
AR EREFRVWEBASOEERFIUE/(LY =40 0.1ppm, BILE=YF 28 0.6ppm &4
THOLEEED 1/10 FTHETE THoL. BB EEHTHEZREBILAWVWEES IR
ERENSHIZI0EB LEL, LOLY—J0ERNTETH-T-, '

RIVAFLVAZRRRIEDATF VO REHARORHY R EThIIEBHNLNTEY. &5
BEETHATFL 2EUOREREDR (AF LYy My ZFARVEY AT ae Ry
T, 7oA RUBV)DBREEZBHIL TS, BB ER AV INSTLEBVE GC
EEEAEZERLTODAN, Ny 7F I AR EZORBRERBBETERIRTWSAS Y
EIY— AT A RTHBEEESED, SRR SDFEEZZHROTW, TLT, 2w IFH5
AEF AT ATLOMELZRAV. EERA . B REB/BERVAEREICIZRMNELR
RIZOWTHEBBRELE, 3t BBERBE T NV-UAFARVATIF(DMF) KB &L
BiE%® CCILEHEREATOIFEFEAL TV, AERBETHAN . EAQRHSTA~DR
Yo — DEFRE NP AT REMNHIIENL, KBEELLTD~NYNAR—2ELEE
EAEMTORERE. BIRERUVEVELB EREIC DWW TLHLEBELE,  HiERE
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ELRFRICREEZ DMF IZBMEL. Xy ET)— D7 ACEEEALELE S . Y~ OB R IR
RBEBARWMEEMIZE T n—Filieok, T T, DMFI0# AREKL, HEA 0 TEILLDT
v\TL ZeFe77 {THR) B W TRHZERLILLIA I RAER BRI RIu<hsS

MLV, 7 THE BREESME A — MU 77— DER BT THIILL D, FrETY
—ﬁ?A%ﬁﬁ WEEEZEEAETCORBOBHELILTELTWSEEXbh K, EEEAETO
EERRIT/ SyI KT L5 40ppm, FXETY—HT L 20ppm T, FYESTY—HT LHERDE
T, BMEIRFZEABREREOB A EEEAET 83~%%, ~ykaAR—2%C
96~112%, £z V= FNRUEF(DEB) R NERHHELLEAEREOR S BEEAR
T 96~102%, Ny FAR—ZET 95~100%L. WTHROBELIBEREDEE Thot-, BE
HIOWTREBEAEP~yFAR—REE FE> T, TIRORIRFLUOBRE TR
ThOFETRELELIA, RuIRATLERWIEZEEAE T, 25HY— L0458
BREDRIEDILZFARE AT oCNR B R UVRAF LD E BE M ih i1 B
LTHWVWHRBEDHLN, FXETV— AT ARIIDERLETHLAIENERENRE, LD
BREBENBELZILPORBBELLTEFAET) T LA VCEREAEIEL TH
[EEZ BN,

BERBEETCHITAOVEERFSETIERBBCRITeI 28 L%E, £ RYAZZYL
BEATFNAEEBRD ETHERBEB TIIAZIINBAFAZETNEN 20% =5 /— A BHE DI
15ppm ERBXTRHELTIELERWERELTWD, IRLDORBREICL Sy IRAT AR BV e
GC EFBEASNTWAZLEDL, FXETV—DTLAADEBERIZOWVWTHRELE, #MiBED
HP-WAX(0.25 mm i.d. X 30m, /& 0.5y m) LEREME THEE O DB-1(0.32 mm i.d. X30m, &
ESsum)D 2 BEOXXETY—ASLEANWTHTOTIFAEAZIVLBAFALEZBEL. K
BRHELE, AATLALBDE— I RREVRHRBRECEZE LB I T uTr2 0%
HP-WAX TRIELENRAZ= N FATCRR—ATA D LA NBHLN, DB-1 2B\ TE
BRAREBRIIVTHLERZLBSERIEZRL. BREELRIF ThHoIihb, FrETY
—ATATIEE 5um O DB-1 AT ABBELTHBEE X bk,

MEHHE

AE T BAEERSAKEETER KB BF KEHIRESEHER
RKE He AETETHEWER B B¥ RKERTIREREWER
ik BF AEETHEWER &F RF RABREEZEMREL&F-—

#BE RE KERELARFEHFREB il B RERREELEERLF—
A £F KEFEIARFE LR NERET HARFRRELEVREL & —
EE BE KERGAIRESFHER
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VBT =V ETR

WL E= VR

A Yk
WEHBHE  ANETH
A. BIREN
R Y 2= /R EE L OfBEEICEN,

Wﬂ@ﬁﬁ¢w LV EHREPLEEE TS
BHEHELMRIREXNTREY, ROEhEYD
BTRIvTTIANML Ty T—)
FE A TERBELLERSATNDS, &
1o, WYE{LE =) F U 0E0E. WEMER
UH RN P—HiCBhicstEzRm L. V—
=, FXEQT =TT A NARE
ERS 774 VAIZBWHNATNA,
ZhbOERBIEIR. RYELEY=ATI
Eie=r, RVERY=Y 7 THELY
=YFroEEaREE L LTRAW B
SRS LRSI D, JOEEBEIC
BWTRREOE /v —0HEPIIEFT D
LENHB, TNLDE /T IRBAED
% 1. 1ARC (Intermnational Agency for Research
on Cancer) IZRBWT, bt =Al3s -7
1 (B MR LTEPAMERDD), Bl =
VF I n—7"3 (BT DEBAME
RIBEHTHD, b MIHT 2B AT
B) IKHEEhTWhd, ok, ZBET
RAESEEEICL D ERICHEREIRES
., RYE{EE=ALPOEE=NH ] ppm
UFY, ®UEke=)Frhoiffpr =
F o 6ppm BT D IHEH &L TV 2,
REFEETED DREBRBRIIVTR LY
Arnw NI TEBEBEINLTVAN, A
FORMMBIZEEE =AY CRT I E N
75Ul LABRE, k=) 7y
TROEEKRE - 7 PS5 & Fo 75 VgRIC
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VIREE=07

EkY =1 F:

REWZ., BAET

YRERRICBIT S

CBBIEORBEORY

IJll

% E BT E £ RET
BN EELELBEERT

LAREESHESNTVS,

ﬁ%mﬁﬁbtﬁﬁéﬁﬁﬁﬁﬁzﬁu7
NPT TIZERNENDT=D, HT LADFERS
LEBRBIDRTL, BEY—720 7 20
HBEBWHTOIEMBMEET2EOXRRNE
bhd, Zod, BiEsDBREICERE
0 BWHBADETITER D Z EbH B,
RS ENNE L 2 ) SITRELIEMEL &2
B, BETIHMEBE: LTERTHMEL
RENBEEDE THD LRI/ BIRE
WEICLIRE SN, 1995 EFXTEENLHEL
Nicicth, AFEBEEEL R-oTHY, BRRE
¥ BAICEET T 54BN H B,

T, IROLOBRBRBILEIST S T AT
Ny RBITLEERLTWDD, BIER
EREL, F1OMB BREOY—IIcLD
ﬁj%@ﬁ%ﬁm&b SBEMERER B F

GV =" A~ EXHLRED—DOT
%6néamxﬁuﬁmwzufyﬂ¥uv
OMINEETHY, BE, Hkr=1r%5L

DEERFE LTERINDILD, ThbE
ESlEORBRHREXITO LTHE, AT/ <%
RN FI B2 FEBRFRTH D,

LT, AHETRINSGORBARED
REFHEE LTy FAR—AERBERAL, 18
b= RUELY =) 5 oRRE RS
WEARE LD THE T2,

B. HIRFE
1. RE

RYELE=AER L9, DAZ—



J—R, EBEF, OVEOERRVUELZALL
TREBEANTWZEES 16 RiE. RERY
v T T ANA 3 BE ST GKGEREHR
E) 2mfE

RIEe=)F 88 AR Y —E—,
TORRAF—XEOREELOr— T 7
S SRIERERT v 77 4 /v A 21l

Bl =VF E8F74/vh  BiLy=Y
FUBNBRETD LI HIICRR N KY
b=V FUrRBO7 4 v 28E

2. RERUVEERK

NN-ZAFNTE MTIF (DMA) : B4
RIZEHAKRA. MEMETEREDR, BX
T 2E B X B R Lk T3 (kK ) B

WAL = AARBEESEE - 10 pg/ml (=4 /) —
IVEEIR) . BEILFEHR

Wihe=Y) FEER : fE 99 %.
Sigma-Aldrich 8 .

Bk =) FRHEE . 100ml DA X7
S A% 98 ml O DMA # AR T Y a—
vALEE Lk, YV a—rThaREEL
TiElbE =) FAEH R 2 EREIT 250 pL &
AL.X b Y a— T AR%ELTDMA
FEALTI00 ml &L, DR ml 2H
».DMA ZXTS0ml & L (60 pg/ml),

3. ZERUEER

HRrz7o= 7 53 7I8ESFEH

(GCMS) : #AZ o< 257 HP68IO
Series PLUS. HE XN #FEt HP5973., DLk
Hewlett Packard £H8!

~y RAR—Z% 75— (HS) : HP7694,
Hewlett Packard #H5!

KERA A LR ET R 70w T
5 7 (GC-FID) : GC-14B, ($%)SERFRE

~Ny FRNR—=ZBNSRA TN BFH20 ml D
THIxy vy 7RHAALT NV, Agilent

Technologies #54

RATNVRETH L PTFE/IZ ) 2a—F
IN—ETE A DT P Az A (BR)E

HAIA MDD Fryire—ayy
VIV (I ml) KEASHEEZLLLO,
Precision Samplinlg' HE

BB . ¥R n< b7 7RA—T 2,
GC-14A X4t GC-14B A —7 > (H)BEa
fEprEd '

4. HESRK
(1) GC/MS

717 A : CP-PoraBOND Q (0.25 mm 1.d.x25
m, B2/ 3 pm). Varian #E8

HZ7 HLBE 8 °C (1 min) —10 C/min—
250 °C (10 min)

HEATEE :200°C

Ay MRE :250°C

A A RBEE :230°C

Fr ¥ —HX:He, 57kPa

AR7Y v R 1:10

A A ALEE : 70eV (E1E—F)

BEE—F : SIM

T —AFr (mfz):

By =,v: 62%, 64, 27
Ber=)5>:61% 96, 98
(* EBFAAY)

(2) GC-FID

HTh, BT LBRE, EAREBE. X7TY .
v hEIX GCMS &R L

RIBEIEE - 250°C

4 Y ¥Y—H X :N,, 75kPa

AA T v 7 HAR Ny, 40 ml/min
) AE¥E (GC-FID)
@ #Hibr=,

BT b HTAB, 32mmidx2m

BT AFTAHAE: 15 % Ucon LB 550X /
Chromosorb W/AW, DMCS (80~100 mesh).

B T (k8

HZ7HBE 50°C (5 min) —10 C/min—
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150 °C (15 min)

EAREE. RHBRE - 150°C

Frx Yp—HA N, 80kPa
@ \mikr=07v

BTh:HFRAE 32mmid#2m

BT LFTAB : 10% Silicone DC 550 /
Chromosorb W/AW, DMCS (60~80 mesh) .
Ef{b TR

BT LRE 50°C

FEARBE, HHEBEE150°C
F¥ Yy —HA N, 70kPa

5. ~y RAR—xH

B2 mm BICHBYIL, ~y FR~—
RARNATMZED 0.5 g 2HBITRMY
DMA2Sml ZMA Tt EbILET & LATH
L, SO TLEZFRTHLIEYEY
BREL—KRE L, B oiEae
#. 0 CHOIERFEPTERE Y BERNL 1
REEINB L, HRFA LY RN TA
Y RAR—ZRHFA0Sml & LY., GCMS
NiX GCFID ioFEBEALE, T,
HS/GC/MS TSPl & B E e, A7
V% HS iy b LTEROBEREITIE
GC/MS i BBhEA LT,

HS B21F&1F -
A—TVRE 90T
P TN —TBE 100°C
FGUVRTZ7—5A4 VRE 100°C
AT IEIRER : 60 4y
BTN —TFRIERER 01 &
YN~ TEHGRER 0.1 &
EARR 052
EAE : 1ml

6. RERDOIERR
~y FAR=ZBF/AA 72 DMA 2.5 ml
Pz, Y=L UIEbY =Y FoERE
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R 5~250 pL T B LE b Ic @i
Lite 82 OBEICHOVWTERED L 31

f'("f\/I'Q T-TQ/P(‘I]MQ GC-FiD 7 T h LS A7

2L Ve o //JVIC_IJ

W, EONEEERA AU —mEBERY
—~ 7 @B LV REREYER LI,

7. EMEDNHAE

ANy FRAR—ZFSA TACHEE 05 g %
B, DMA2Sml 20k =%, ik
oAV R3RE = Y T B REYEE 5 XX 50
pL 25 RMLE BIZERR LT GO/MS
KRUHS/IGC/MS I X Y ¥ 2T o7,

8. /\ﬁg%
BBEEEIZTE, bt =" TR
1.0g#7 FSEFo 75220 mlICIBAE L,
-, BEE=YF? CiREl 1.0 g &M
BRE- 7 o Fe77Y (7:3) 20m!
ZRV 50 CT30 nMMBE L% . £4D 10
pL % GCFID o kb 34 L,

5

C. FRERERVEE
1. ¥R7 v /574 —ICLB88
M XFrYEIIV—-IF A
BREEEOEILE=ARUIEIN Y=Y F
CORBRBETHOSWRAIZTLE LTy
FHZ7 LADERABEEEINLTEYD, BhiETIR
Ucon oil LB 550X * Chromosorb 104, #%¥E T
tX Silicone DC 550 BMEA I T3, LAL
WL SBEMEENIK VS, HEPoE ¢
DHRNI LABERE — I RBEDMES
B0 BMEBE L+ LRE xRN,
DD, —RICELSEREND WCOT
(wall coated open tubular) BX+ 5 Y —2h
5 L DB-1 R U DB-1301 (4T 0.25 mm i.d.x60
m, [BE 1 um) 2B TRMNLEEZS, &
AOIXKIE N T LARET 40 CUTREREL
THEIbY =k & & SRS OHEENR-5
TR E=I7BR ST o—FERBD,



Bt =LV EOBEIIBEL TV o i,
=5, HT7LRENLR-FAREY v —2E
FES N 7= PLOT (porous layer open tubular) %!
XY ET7 Y =T AIHBHE VDS LBE
ERETDHZ ENTERTH Y, ERELLY
D5BEICE LTV 3, PLOT H T LI3IRENE
WES>THY v —HFRRELLT RS
EERTHRARH =M, B CREIFMN
FEE L2 MEERAB MRS GOMS I
bEBTEDX IR0, T, {LER
A% PLOT # 7 A CP-PoraBOND Q (0.25 mm
i.d.x25m, BE 3 um) 2RV, I 5 AR
E% 80 CLLARSW*RAILEA. W™
T/ v —AREICHBEL GC/MS. GC-FID @
WTIIC B W T b RIS SIS TREE 2o 72,
HE->T, AFETIHZDOPLOTH T LA ER
LTUTORFEORM 1T,

IDH T A2 K% GC/MS R GC-FID T
FxEF L. GC/MS T 350 BEILLE, GC-FID
T200 BILA LBIEERDBELITo oM, ¢¥h
HbE— 7 BREILEICEIIR LT, b
5 ADTAEIC bR 2 H -7,

(2) GC/MS

EERA A ELTEILE=AT /s 62,
Be=Y 7 Cit mkz6l 2RV, SIM T—
FiIZEWRIELE, F, BRAAA 2L
THEILY =Tl mz 64 R 27. Bk =Y
T TR miz 96 K198 2ABHCE=4—L
oo BIICRLEL S ICEE ) v —j3dkicR
WICHBEL, & X OMRHSOEELRT b
ofc. EERFIIELE =2 0.01 pg/g, &
b=V 53006 pg/g LEBREETHY ., B
BERITE L =28 0.05~5.0 pe/g. k=
YT UM 0.3~30.0 pg/g DEVESERTRIFS
EHEERLE, Thb0fERi3 HS/GCMS
KBV THIZERRTH Y, FBRUVBHE
AL BERIZEA RIS, EDIT,
SCANE—F (m/z20~100) 1=k B EMHENT
TRELEEZA, BEE=AN 01 png/g.

BILE=Y 58 06 pglg L EiCEEFED
110 ELA EOBEBIC VT, EBER DR
BEIRUARS ML EDEBICEVEE - B
BREEETH o7z,
(3) GC-FID ' :
GC-FID [ZBWITHFEE / v — I3 BIFIS
L., X 5MRIOBEELRT B LRL]
RETAZERTEE (R2), 6.0~75 84z
BERY—IBHB LR, Hic i)
27, TDE—J By S A BEREOR
BELTHERAEIRATWSZ Y /)LD —2
THY, BREBE*FNLEEROHICEL
., REoRETREES ALY, —fFL L
T, B3kt =AdgE ENnE 17 1
DHARIv<w NS h&ERLE, £7=.
GCMS IKBWTHLZZ /) —LADEY—J 11T
SF— AT Dmk2T #HTHEDRHIA
DR, ME)v—LETHIEHBELTEY,
REZPETDZ LizeL o, GC-FID
DEERFITEIL =AM 0.1 pglg, Hiky
=V T UM 0.6 pglg. BEBITEIEE =2
0.1~5.0 pg/g. W'=Y F > 0.6~30.0
ng/g DEETREFLREBIEEZ R L,
(@) BHBO B '
LROBRHBER LV RHBIOESIRRIL
GC/MS M EHEED 1/100. GC-FID REHEED
/10 TH Y, XICHBRRBREL LT+
RERETHok, L. EEHWEHOF
BDINEEBRETH-o ) X BRIERERT
BY.& X OHESOEEBEZIFIZ oz,
L%, SCAN £— Fitk o TH¥—2 ORR
LA TH oI, GCIMS D5 MARER
IKHEHBLTWAS EEX bk,
5) BEART A F—
BFREORRIAT) v MEABEALDS A
T—% BV GCMS ILL W BIERfFo7-& =
B, BRO2B ml DT A F—i1 1.0 ml &~
TE—7EFEHPELIBPL /10 BT &4
27, THRIABEARLY A F—05HE
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WISV, BEARHIT A T—REOE S
WEE L., BRELHTRBET S LS— DR
b LIcHEELbRL, T, BiR
BI1O0mI THoTHHZ AV —ADRFEIN
S AF—2ERLESSILRY - mBOC
B R o, BIEMENKE CHHBOWVWE,
FErT, FAT—RHHAEAEULOFEY:
BLAZAT—NBEFRESATVWRVHDE

BWALENRS T, T GCMS & -

R HS/GC/MS T4 1.0 ml, GC-FID THA
0.7ml DLOEFEA LI,

(6) NN-FAFNLTERTILF (DMA) RO
hEY—7

EAREA — 7 —3 B ORREEEE

AL LTHERENTWE 5 8EO DMA %
By, GC/MS R GC-FID IKBIT 5B '—
7 DAFECHOWTHARE, SRERSETTHA
WY —7 OB/ — U BRI S TWER,

WME/ 72 BHETILORELBHONT,
WTRORELEA LTCOLRIEICESIT e h

27,

2. ~y FAR—REORE
(1) BT

KB OBHRBRIZT b b7 5,
DMA RO NN-SAFARLLT I FO 3 &
FErAVWTRILE, 75 a7 00
PENH 66 TRV V=), MBAEITD &
A TARBDEABERL, £, 5lkRY
B EnbEY L ¥ LI, DMA KU
NN-ZAFNARNLLT I FROWTIIMEA L
THELEMNEL. ~y FAR—RETOE
Fbbhd, TITC, HARRAAEZRAWTEMR
HEEELELEZA, DMA OFBEEDNR
ViE{b e = AR RRR Y ke =) T R
7 4 MBI L CE TR ARER R b F T 8D,
DMA &R L=,

Bili’s DMA OFSIEZRD S0, B
0.5 g% L CDMA % 1, 25 RU'S ml A0
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LY —/smiEz L. #Y—-J7@mEL
IR 5 mlIZR LT 2.5 ml Tk e =
M1, BLE=UF 825, 1 miT
BB =R 3048, BIEE=UF 2349
FE T DMA ERDETHIIZE KRR
{Hpot, 7720, DMA % 1 ml &35 &5
FOEFI A THERBEXRTZ LTEMRLIC
SVWEAMRB LN/, BIEIX Sml &tk
RO HBEBEICREN 2L, LIPLERET
HoT=25m & Lice

2) IR E B U

EEEALOEBBREFMLIZ S T A
PRV, FEERECBT A - ERLO
ZBEWBILL A BT/ v-OEFERIE
HIZ 10 CETRED LRICHE->THEMLIE
(K 4). —oEmITELE=ARKH S
RYEE=AB T RUEkE =) T
VEETANLAZBAWEEASTHIFIERE
Thol,

SRR Lic~y FAR—ZRETHRERT
BIONEEYRENEBRTIVNERH BT
Eb, IWBEEITEIRIVERETD
ORLELL, £, RAEREORMLERUS
WEEMOERICED TH D, KL, 100 C
UL CRFBEAL SBREZICLVAEE
BiEbo2KEMBR LN, HEHRAIE
EREELTELNKL 90 CTITH 2 LKL
7oo EHHRE 90 CTHORERMEY—JE
HOBZREE~rEZS (B5), 05~3 #F
FHOHBTHET /v — i —ELikE—7
EHEENEONE, #oT, LERMIE GC
DA 7 2R Y R v =L BB
OVEFREELEB LT IRME L,

(3) AV v =V REERE OB

FRECRE LT HE G OREEERRD
728, 90 CTTMEL 10~15 HEBFIIED
BELn 6AERAB OBBEIZ OVWTHREL
7oo TOFER, RYEILY=VEUREEM O
%< B 1 IFHETIHBEY T, BEo—aas



A TIVEBKEBTEY . ThbEEEIERE
THDWKE. Lidw, Y—R DO)BEEH

T 2~2.5 B, M 7 TRV IEMZEL
e, IO, BV SRR SR
71 FRAV, SEEREMICRBT B E=
DY —7 BHELOEEEF~ /L Z5(R6).
1 BERAEE DO HEIT 4 BRI ORI 76 % LK<
BEY BHIRETHE) v —+HKE
By, ERERBESREETH D I L AHE
L7, '

FrC, BERE 2 EREICEEINDS K
W, ~y FAR=ZEFTIMCH LMD
RATVEBBTBREELTEREZ I
JFBERAIFEEZRAT, TOFEICL )R
A7 13 SBRETERIBERL.Y—JE
IX 1 BRI ESICE L, T 2D
OBEEREY 15 HBRECTESILEETD
e hot, BEL, FuTTA4NALAR
= 7 AV AEOBREREHIE LTI
—pixB L2 T 30 HLIAKKEBERLEE
B, ZOBREIERTE D,

Fe, AL 71 %S mm A, 2 mm ARV
1mm AKE 4 HT L TEREDEWIZ W
THRERER, WTInbRBOBRICLSEIX
2 b h ok,

(4) ERBEROTEMSE

BESBEBEBREORNFEL LT, <A
Y I HAVT DMA OIPICERER
MUEbLIERTAIFEE, BRLULEEONR
A TNMCEEBRE<A 70y ) roTES
2 LEBLTANAL T BHEIZONWTHR
L=, BiEOFETIE—2D/ A, TNICEEE
YETARE 2 RPN T 2 E BB ICE T ORRE
RETAROHEBICLHERNL Y.V
— 7 @RS 4~8 WD T HBERROLN
Teo T, HERBREZBHNO/NSA TN
WREHEMT 55, b U HEREZBE DA
TEKBLEBOIT) Z &I Ko THEM
L BIETAZEBTREEAR D, BEDFE

ELEK—ETIERMBELNT, —F, %
HDFS %L HS/GC/MS TIT- 1288, B
BOASRL I LS TTEREASAATARES
§ ADRPLBENBNIC D, EEHICH
BBET, £ ~y FARX—ZP 75—
DA—=T7 PRI L, Ny X oPEELE
T-hBEHATEhol,
(5) HAZAL b Y0¥
FEEARERLETREZA b)) U
BERUEHTAZERTIZENTE, F2D
BERIEEAE W vy x—Dy 78S
A, o Y Uy OIER#sEET D
CICE»T, FRIn<w NI 70EADE
TEARSRATNVEETSZ LILEDHDOE
DEBIETA LN TER, BE, ~Y FX
AR—AETHY ARBEORERE TR 5D
YU OENRLTERTIZENBEN, T
TTC, VDT 90 CT S5 HREIMERLTE
BEARITV, SROVY UIERWEHE
EHEELEXN, MEOY—/EREICIKIZEA
FERRBDHLENRT, BTV U PEMALT
RAWBHLERE»oT,

3. FMEMRE
RIBE=NBORERARR. Fv77
ANVB, A TRUORVIEEE=Y F 80
e ST ANL T T T AT,
GCMS BT HS/GC/MS T X b BB BER
21T-7 (% 1), GC/MS 13483 A HS/GC/MS
IR B TITV. BRIIEEI WL EEMREE
HEEo V10 & Lk, TOHEERE, GC/MS
THE(LE =28 98.4~1123 %, L=V
F U 1012~107.0 %. HS/GC/MS THihil
B = 90.0~106.7 %, WL =Y F 8
852~1083 % & Wi h b RIFREIRRBME
bivic, HES A BRI ORBEEORELZITVS
Pz LT Wenios L, B B I L»
TOMETHS>ILROOTRIFRERY
Bohi=Z &b, FERIAVTF-2aro
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BAarbLOHRBEBREL L TESTHDLE
b,

4. REHEE O
Blev=naAnaEhi 171 RO
E=VF BB T 405 ABZ BV .GCMS
CAFEELDORFEEE B LE (72), /34
71 D' E =)vid GC/MS 23 0.61 pg/g. 2
TEHED 059 ng/g  EF 7 4 Vs A RU'B DR
b= 7 213 GC/MS 73 6.26 T 114.36 pg/g.
NTEED 62 RU46 pg/g LT LIFIE—
BEL, L2L, AFROEERRITHEILY
=)UM 03~04 ng/g, BMILE=VF UM 1.0
~12 pglg EAFEICHASTREBENKL .
Ly, RNy 7 NBTZLARERT A0, iR
BTAE X DMRNSBAEOL - & DHREN
T+5Eiky, HEEONRLOELRENS
oo BI7RUOBILRLIELSIZ, 471 T
B =AY — 7 OEZIETRH E— 7 58
HBRLTHRERT o en, /. 887
ANMALB TR E=) Frv'—2 OB
HRLAFTHp e —s BBy, SEETHZ
ERTERDoT, —F, FIEISBEMEES
BW¥r T Y~ T A CP-PoraBOND Q %
FERTHZLICLVE L HMRNICEIGE
BEALRT. BEELRIFTHY. RR
BELTHATHAEEX b,

5. AEOUE

GOMS IL X W R B =A8& 21 BiF
BRURUELEY=UF VR 10 REOCHE
{707z (R3), TORR., 471 RUAS

AT 2 BEEE =08 061 BT 001 pg/g

BBENIR, ZOBOEROREATAD
EEMAKBTHo1, BB, /4 FREIL
TR EEE ORI TH B,

I
D. 3 A

RITOBE =LV R R =Y 7 OR
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AR, FERETHAIMEEZOE
B. Ry FATAILD & & SRS HEE
DE—I DB, 7 7 2OFERPHILEDH
BASEREh T3, FZT. InboR
BRIkl LT~y RA—XESPEAL, &%

REZAWYT, BT/ v—2FARIERESD
W dEEEBRE L,

T OFER, BREEIC DMA 2 BULWakls
BB &k, 90°CT I BEEMBM LT~y F
AR—=REZTTVY, GC/MS X% GC-FID iT X
DEEST DM Lz, GCFID DER
PRI =028 0.1 pelg. BILEY=)F
A 0.6 pg/g & EIZEEFBO /10 THY ., B
BAEBREL L THARRERE ThHo ., X
7o. GC/MS TH & biZ GC-FID XY 10 {5&
BRETHY., Lo, BHIhEEY—I DF
E-HRLITETH -7/, AEOHRNENRZE
BFEDEATIRIEL E=/L38 98.4~1123 %,
Be=) 73 101.2~107.0 %. SEIEA
TIE{LE =45 90.0~106.7 %, L =Y
T 852~1083 %L WTNLBRIFTH-
Teo BIERE LOERNSOEEERITHZ L
22 BELHBMBETHY, BERED
BORBRETHo T,

E. X®

1) EARETE
#£2818B

2) EAELERE 1093 (1980 £F) : BBFn 55
F£6H208

3) EARZER, LBEME, APEE, K@
£ BAKEFELEE, 42, 1387-1394 (1976)

4) MEET =, PRIEE. BHE= : 35
REEHRFRRE. 6. 69-72 (1976)

5) Dennison, J. L., Breder, C. V., MecNeal, T,
Snyder, R. C., Roach, J. A, Sphon, J.A., 1. Assoc.
Off. Anal. Chem., 61, 813-819 (1978)

6) BAEES - BARERE - A 2000,
593 (2002)
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1 S 2
A A

m/z 62% J\ . jk m/z 61*

1?1/2 64 A /\r m/z 96
m/z 27 M | ' A m/z 9.8 |
3.0 35 40 70 7.5 8.0

R (9)
B 1 GC/MS T X ABEREDAF 7~ T A
1 ik =1, 2: =05

O - B|ALE = 1.0 ug/g, B|ILE =V 7> 6.0 pg/gtis
*FERA AV '

TE
2
>
B 1
L 1 |
0 5 10

{RERER] (%)
M2 GCFDILLZ2BEBRBOIRA7a< 7T A

L=, 2 ke =Y 7
FME : b=, 1.0 pg/g; WLE=Y 7 6.0 pg/gh
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1 mV

[
«—KLL}L_JLJ A

0 5 10
PR (49)

K3 GC-FDIZLB A1 H A a<w hFT A

1: k=1 28kt =Y5F

—
L

v— 7 EmKLL
=

0 T T T R

60 70 80 90 100
FERE (C)

-O— ¥kt = (1.0 pgfp)
~— HIEE=)F > (6.0 pgl)

B4 ~y FAR—REBET 2 FHERE & V2 @ OBE

AR A1 BRI E L. GO/MSIZ X b B L,

_97_



v — 2 ikl

0 J ¥ 4
0 1 2 3

TR (R

—O— ke =, (1.0 pgle)
—A— AT =T (6.0 pg/p)

5 ~v FAR—REILBT 2 FHEERE & ©— 2 BiEkOBR

FHEAREH90°CE L. GOMSIZ L D BIE L.

X

m o1

iz

™

J

hY)

S 0.5 1

2

1l

kY

&S}

.'lga 0 1 A [] 3
0 1 2 3 4

FErEshy ()
~O— BABRIERL o BERERIFHY

K6 /3 FUCET 5 BB X 5 ERIEOHR
90°CC1 BFSMNEV%E. GCMSIZ L B RIZEL T,
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- F1 GC/MSEUHS/GOMSIC L AELE = VE LY =) F o OREMEINRE

o WME (ng/e) Bl (%)
s HE ———— ——— ————— SHTH%
Eihr=n Br=y7r HKlkv=) HKit=Yy5Fo
0.1 — 112.3x+0.9 —_
ERBAEZ4  PVC _ GC/MS
1.0 — 101.6% 1.1 —
0.1 0.6 106758 107.8+ 6.9
BLAERI6 PVC HS/GC/MS
1.0 6.0 9502 7.0 91.1+89
0.1 — 98.4+29 —
GC/MS
=, 1.0 — 103.6 + 3.4 —
77 PVC
AN 0.1 0.6 1033 5.8 105.6 £12.3
HS/GCMS
1.0 6.0 90.0 = 4.4 852+ 5.6
0.1 — 1087 £2.3 —
RAL T2 PVC GC/MS
1.0 —_ 106.1 = 2.1 —
P 0.1 06 107.6+ 42 107.0+ 0.8
T=v<7  bype GCMS
T4 A 1.0 6.0 1014+ 1.0 1012£1.2
0.1 0.6 1004 4.5 1065+ 4.2
. . GC/MS
5 1.0 6. 10224 3.9 106.2 % 4.0
797 PVDC
ZA4NA4 0.1 0.6 105.0 = 7.1 1083+ 7.1
HS/GCMS
1.0 6.0 97062 932473
= 0.1 0.6 100.0 = 0.0 102.8+ 6.7
797 PVDC HS/GC/MS
Z4NAb5 1.0 6.0 94325 91.7+26

PVC: RYUE{EEY =4, PVDC: BV EEEr =Y F>

EUYE : £REHCEA L IERE= Y F 2 RML, 3~4RITOFEHE £ SD.TRLI,

*92 T /)<v—EHFEBHIBTAGCMSEUAEED B EMD LS

BERE (ngle)

- sk y Ir‘vﬁ&;ﬁ_/ -7.__
e RE GC/MS AT
AT Eibky =1 0.61 £0.01 0.59+0.04
A 6.26 £0.32 6204
=) Ty T 4NN Blr=y57v
BiLe=) 7 AR 74 g B 4364 0.07 4.6+02

REE : 3~aRITOEHE = SD.TRL.
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4 (a) | A |
0 ! | 2 3 0
IR (D)

M7 AL AT IOFRI v T T A

1 mV

(a) : BEWIKE (10pg/gfEH) . b): 471
I:#E{ke=)

1mV

[ew]
—
N
(=]
[
N

wEFERE (2)

8 AEBWLDEIE=VTUERETIANLDHAI O b T A

(a) : BHEWSIE (6.0 pg/gtHE) . O): Bkt =I)FEF 74 VLB
2 Ebr=YyF
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K3 GOCMSIZEARE DB ERER

S SHE (ug/e) N
Ft Eftv=r Hhke=y7, "X ke
BRaRER 1 <0.01 <0.06 PVC Lxr5>w

2 <0.01 <0.06 PVC DAE—Y—2R
3 <0.01 <0.06 PVC . DURE—Y—2R
4 <0.01 <0.06 PVC T L
5 <0.0 <0.06 PVC +745
6 <0.01 <0.06 PVC FWENY— R
7 <0.0 <0.06 PVC hat
8 <0.01 <0.06 PVC ok
9 < 0.0 <0.06 PVC BT
10 <0.01 <0.06 PVC By
11 <0.01 <0.06 PVC ¥
12 <0.01 <0.06 PVC BT
13 <0.01 <0.06 PVC nH
14 <0.01 <0.06 PVC mY
15 <0.0 <0.06 PVC ny
16 <0.01 <0.06 PVC EZATA

S 97T 4 Nh ] <0.0] <0.06 PVC =R
2 <0.01 <0.06 PVC ZER
3 <0.01 <006  PVC  FER

AT ] 0.61 <0.06 PVC FERAERE
2 0.01 <0.06 PVC AKERBEEE
=7 400 ) <0.01 <0.06 PDVC A4 v —Y——T

2. <0.01 <0.06 PDVC BaRyY—E—v
3 <0.01 <0.06 PDVC BAY—E—Y
4 <0.01 <0.06 PDVC BRAY—E—Y
5 <0.01 <0.06 PDVC aRY—f—v
6 <0.01 <0.06 PDVC FakRAF—X
7 <0.01 ' <0.06 PDVC TpEAF—X
8 <0.0) <0.06 PDVC 301755

Syl T4nA 4 <0.01 <0.06 PDVC FER
5 <0.0] <0.06 PDVC KER

PVC: AU ELE=A, PVDC: R =YyFv
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