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The Russian tanker Nakhodka met a hull-broken accident in sailing in the Sea of
Japan on January 2, 1997, releasing approximately 6200 kl of heavy oil into the Sea of
Japan. The spilled oil was driven by the prevailing winds and water currents and polluted
the coastline from the Shimane Prefecture through the Yamagata Prefecture. While much
effort was made to remove the reached oil, many workers engaged in oil-removing
complained of an eyeache, giddiness, a headache, efc. These symptoms were considered to
be caused by volatile chemicals in the oil. Although the greater part of the oiled coastline
was cleaned shortly after the oil pollution, there is concern that sands, rocks and sea water
of the shore were still contaminated with chemicals included in the oil. Furthermore, some
part has remained not to be treated. Extensive scientific studies were conducted to 1)
evaluate the influence of volatile chemicals in the spilled oil on the health of oil-removing
workers, 2) assess the impact of the spill on the ecosystem, 3) where and how long the
contamination by the oil or chemicals persists in the environment. This paper reviews the
activities and researches made after the Nakhodka oil spill accident.
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EHELZ2, &N bIT 1R 7 BICHEERSD5ESE L 2 BH R = ERARE D 58 BERM T IC 2
T COWRIZMDEER; S RELHEELY - 72, N6 DMWRE TIHEBESLD Sl mE
RN RSICATO N, FRICEbL- 2 AKIZ 1 —2 BT CLERTT HTAZ®BZ, 20
FIZIZZES DRI > T4 THEEINT WS, BRUCIRESS BRI sy, REREIER
JKEE 2500 m DIFIEEICTIEA TW 5, BIEE TICHH L 2R3, RMEboBER L iED 5

NII-Electronic Library Service



322 Vol. 44 (1998)

Table 1. Marine Pollution Caused by Oil Spill

Shipname Location Year/month Spilled oil Oil class
Torrey Canyon Dover Strait 1967/ 3 97000 ki Crude
Exxon Valdez Alaska 1989/ 3 41000 kI Crude
MYV Braer Shetland 1993/ 5 100000 k! Crude
Juliana Niigata Harbor 1971/11 7200 kI Crude
Mitsubishi oil plant Mizushima Harbor 1974/12 7900 k1 Heavy
Nakhodka Japan Sea 1997/ 1 6200 k1 Heavy
Diamond Grace Tokyo Bay 1997/ 7 1550 kI Crude

KEWMLNT2EZ2HRC 6200kl L EEHEESI NS, Y

AR RORNN & 7> 7 —DKREUBICHES, S0k 5 70 B 70 e 2R i 13 4 7
v, HRTRZ 5 72 K& B, 1967 4F12 P LHERE 2 97000 k1 O JRHASHER L CiliE
FiikicB T 2 [EBELV—IEY DESTICh 72 [ M) — - Xy =4 5] Bifllsk, 1989
FIZT 7 R THE 41000 k1 257t U CRE THliBh Bkl & BB 5 2 @ErfilE 2 n
LIkl (7Y ST — 5| B E2EHT, #3530 EMIC 15 84%2%
25, INICERBFICL 2MH2r LM EMZ 5 & 16 FIc% 5. —TF, BARBETIA,
1971 SRICHNRERT T 7200 k]l DWW L 727 > — [ 2 2 ) 75 ) BBEREEKS 1974 4£1
(] 11 R K BT 7900 kK1 D EMA IR L 223 5 > 7HdEFH s H Y, SRED [F K+ 45
DHEGIZ3IFHOBBUC L 5. £D D 1997 4 4 H 0%t B ik TEM 1700 k1 295 H L 72
[ 4= > 5 | BHCE4E 7 ADORERE CEM 1550 kKl 23 L2254 x> F 7L — 25|
Eige EHHEZ 5 T3 (Tablel).
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TG RER S RICBIT 254 BOREIc oW T Hn 5,

2. EEBFLAREFEMR
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1993 4F 1 Bic&EIEH S = v b 7> FEEE T 100000 k] DM A HRH L 2] 7v 7—5 &
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—F, BAETIE, 1974 SFIcINEKBB R E 2Bl o~ 7iEER & 28I, Enis
Bz BET 5 REMIEAREET E ML 2 e e SN Tw 5, BN EOEMBEROFE L L
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TRPELE W K OV A AR B3 B SR IR BR BT & UKPEIT T2 STz, BREET IR AR
WcBT AL L EINTWE, INLOM) MARERETLLEEFICEFLHLNTY
5,112 VAR TY, B L FER D T b7z S EREHESEINY BB T 5 AR R
FHE LBz 5 R EEICE LD LN TS, T2, &IRKEEZ O E T 5 REASR
L B BFZEHE SRS S U C, THRRBE O RAHE L HnicBY 2T hb L T 5.1
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.19\ {Oh DWPTFRIC 3 2 4L 5 FIE0BEHC s P R O RFE B S LT 5, 1870
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TV T 4oy 7uT 7 4 v oEFRDIETHEIEH DT, BEENCREEES T
ZRBEED L, 7unT 7 4 v RREFFRRDMCAMOE G E &b, oM HM
Fic & N 26aWciz, SElLEY, SERIAY, SBELEY, CRILEWrD 5.
SHELAWTIE, WEESHPICIIANAT IV TNUXNANT 4 FHBETHY), BE
WOHTRERRR) AF L Bt (T4 77 2 )PV F 72>, F7FF47=
D EFFT 2 VRREEREPGUORICAYSETH S, FEREWELTL, XY
YEBRE) U VRS SUEEE LAY, o —IRSA v P ER R S UIRERETLE
WIDSHEAET B, TN HALAIIEEIEMICIZIT & A ERBRATET, K BRMRIcE LN T,
BEPICIIERILEW» S GINd, TBEEILAEWE L TUEF+7 7 VB, IRIER, 7= /—
WISRWIZINTEY, T 77 VBRI, BMFIcE &IN5, Rimdicid 30 Ll Lo
SRBITEIMEEIN TS, PTL AT UL, =ur), SOBEEIEL, Hppm 2 5%
T ppm DV TEEN L, AT EEO—ERIZ, M HaE L ZkaFhicEgdEns Lo
THY, BRI T 4 ) AbEW EMBEEOEBLAEME L THEET 5. WThLokk
BlcBWTh, SRIAYWORTSIIEREFICESL DT, BEMZEESDORED W,

3.2. DITEEYBE ENE  HRHERDR - 2354, HREH TR, RHmoR
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Fig.1. A Chromatogram of Petroleum (adapted from Ref. 25)

DOz, EA T MBI Ry F AT 2 R, NA A e— b — L RE N AL AR
HENd, PRV FA 72 PHITEEBSPICE TN, BEMC L 2BEROBEL LT
B THDZENHFEINTNWDE, 2 F72, 5, Fe—7— &3, RO & 7 - 72 44K 57
FDEREZ R L BB CIRERB TS W ILEWE R L, AT 7>, KoXy, 748,
TNVATED B L, LA WE X » TV —A T L EHWI2 GC-MS 3 Tat
INB D, ZDFEMZ, ERM AW ENR LT 256 L 2N LUNOEEIC KIS NS,
FEALEWE, BBURERZEES 15 T TDO 0,377 4 V58, X+, Pz, XL,
THUXENR2 Xy EDBBROFERRACKEFHTH S, —Pl & LT Fig. 1?9, 2 DA
WG RO R A EEEEWD w37 74 D7 708K L1, 72, RO
FEBERAKBIREHZHFEOLOPL DT, BHH HPLCIZ & ) SEEICHF TE
%.2729) K} A EREEEMCOWTELN7ae |t 75 A0—F% Fig. 2 123 L 72,
Bk L2k 50, AT ERTEG S LBREINTWAM, vy, TA7 7Ty &
BN A TRERMEDE T TIAWLEINT DB Z &b, HMERMBELRRRC DWW TS
G EATH BRI, TITRGD 7 T A58 - BT b s, — KT HERE, 5%&K
AT (C200, 1—5gHRE) kb hTar7aer 7774 —Th5.2 JAblx~X
VoA, BOKEE, SN T LI BTET A, BIERENXT U ERT &, #0774
CHB IO VF A 7 2 CEPEN IR, BEEEEOEE (XY -y (7
3), “XHr-=Txb> (99: 1) k&) TERFEFHERICKFEIBHING, AL
57 T AGrBE-REEL E GC-MS =i X 242 & D, 100 ML EofgflmibKFESE, 120 i Eo
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Fig. 2. A Chromatogram of Oil from the Nakhodka

Peaks: 1, naphthalene; 2, acenaphthene; 3, fluorene; 4, anthracene; 5, fluoranthene; 6, pyrene; 7,
benzlalanthracene; 8, chrysene; 9, benzol#lfluoranthene; 10, benzo[%]fluoranthene; 11, benzola]-
pyrene; 12, dibenz[a, k]anthracene ; 13, benzo[ghi]perylene.

FERBALKER, 50 LLED AL F=—h—JHDOGHTICBII L 7235 L 5 5,20 FEFRMER
cowfu Ny FAR=ZESR D b Ty T E— IR OEREMACE O SIS
NEHELHEHTETH 5.

3.3. B E?ﬂiiﬁﬂ)i)ﬁﬂjgﬁi’@ I, KEDOWHPHH E NS 7280, IREFHRSEBRAD
B L& . BB TETREINIDIIEER~NDOHETH L., it
MBS ATIE BT & 7‘:%@"@‘211’%&5(&75‘{131“:: IZEE L 7235A T, MokEFIC L éﬁ,
M bER S O KEIERIC L 5 8mEIc L), AAMESHEREE> ) T <, BHIC
5F THENIEL S, 7J<E_%% ﬁfi“?;f;@%ﬂ% Tg o ZMEEIC O OVWTEINETICE <
DIFFeHH 1), Environmental Chemicals Data and Information Network* 2 s 5 41T
W5, AMEMEc X aEICinZ ¢, MREEROBCEICBRSINDEIRIINTFZETH
A, WHELCHRBLZAMDO—RIZA A VK= E L - THKPICHRE - BT 50T, B
WD E THILL FEREEINSG, kL 7z2k i, AlPICI ERFEFERILKE L &5
DR, ¥R CEREEIEVWIDL 2T, WEEEMII L ZIRBETH - THEM
Mich72 ) BERTICBEINSLZ L2k, BHESBEIC L sHEDLEMTE L », WiHR
O)Eﬁ%—f:’\wﬁﬁﬂﬁ’]‘%ﬁ“ ZOWTE, 27V v T — X5 | DFBT, Hilfthk 3FM

Chi) =, T, ZHH, YT X, Y rIiconwTERKDRENITOIZDY, W
(mHﬂ%E&fJ HHEHZ bNDEFEL B L 72 L DHE390H 5. L, REKE
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RIS R - BB - BFSEIIR7Z A, R S S,

HHMIC L 28 ) —DDEALHEC, Ny, PLxr, XL 27 ¥ OERIERS
2 & B EMMEIEEE R IBEROEFEZENH L, ¥y, Priy, ¥ CEAD
WA & 2R MEICIE, HF v, BE, TEE, MRS, BEREER, R, w
Ik, FEMEEEL, SMEL CAH Y, EELEAICIIICEL I Lah D, T2, EEEEMEC
i3, B, OF v, PPUK, ERGEGE, MEREE, IR, UEH, MHIE K OSOEHIE O RRE,
WEEMZ & 05H 5, ZNHIBAEWC D THEESE FOFREEFHEINTEY,
ACGIH (American Conference of Govermental Industrial Hygienists, KEpEE=F5
2F%) Tl +> 10 ppm, F/VT> 100 ppm, ¥ > 100 ppm & LT\ 3,39 FHHMBOD
MR SURIC & - TH B 2%, HRERSOERILESCH T, Rl 1, 2 HUNICZIZ
EAEDHEET B3O DRBEH S, [ 7V NV T 4 — X5 | DEERHELSIT, Bk
JHDNEr, FPNIr L EOREIFTRERE SKEHMBECRERICELZ EHEEZI LT
B3I, WRETREL [ FATEY F 7L —25 | oFEkg (19974 7 A) T, FHiks
B OMICBIR A CRERE 25|53 L Twa, [FR 25 &z iRcBwTy, &l
BB OPRICIERE, HF Vv, thER L COEREZFRZ 2EE L, #ERMESIC L 5
REDHEZ LTz,

34, NAFXVATaT—ary GO LT EICMBEL 2E R AR L B0 RE
THY, BRFENEZFETLZ L RDOEND, A F VL AT 4 — g >3 WEYwEF
HLUZZRBEEESNTH ), ZHICEKREL 200F2FHHEH 5L, 1o3BERICERT S
REBMEHIC AR e MEY % AR S A F 2 8 2 S & D i L S v 2 R
% [Fertlization] TH Y, 9 1 2BHERWE* 7R T2DIOBECED L VIIEDH
BEERERICHC [Seeding] TH 5,

HEFERRE IS AR DTTAET 5 Z EDH 6T W5, %L DREMD IR K RALK
FrBIbSRT 505, BOaTEDL O, EHRESLHHE, WREE2FH LIS sl
W, EEFERRICKFZEDOGHEE L HEHEIN TV B, 4ARULEDD DIFAEI T v,
WRAFV AT 4 Z—3 g EMIEN TREFICEBINEIITZ->2 ) LEWHLH 5
D5, [Z 72NV T g — X5 ] BiGCIRIEEARIC & ) BBt RAbK RIS D T
HDW EDFEH 172,40 TN L DFEMOBHIZH 72 - T, REHIC L KB E (L,
G L 72 E M O IRE B ORIRNE S B a3 N, FEIBLETH 5.

[ TR A5 [ BERERICBYTO N ) AT 42— g YHRRPITHOI, Mo HR
W3 SR E S BREE S 72, 1 F 7, RIS EIM A BN L TT » 72 R BR T, R
FER) - TR RIS IR EE DR DTRED b 72, 0 F 72, B ERIEITRS R R & 3R] THL
BTHOETNVERICEF LY 4%, BRTAMRIELNDL EHFEIN5.

4. [FHR b HT] ERORELZEHERR

11. TREM/REME SEEEERILKED FRL7Z L2, Wit s s
W RIZTRPEEICET MBI TS T Wz e a b, FEER (R FA5] Eific
BEL, RARER/FECMBTTNEC O L bBRTEEICEH L. T4bb, [FK 25
TEEEMICOWT, MEDERERZHET S5 Ames REBRIC L DV ERFEHZH/X, 72, &
b MRS BT 5 p63 BIZRTFOBE = IBE & L ¢ DNA HEMER 2R L 2.
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350 TA100 Dose (ug/plate)
300 F Fig. 4. DNA Damaging Effect of Oil from the
. Nakhodka
£ 250
z Ames 3B 1= 14 TA 98 bk & TA 100 # #
§ 200pmmmmmmmmmmnenenes " AWz Fig 3leRL 2k 91T, +S I mix 4
= 10} el [k b2 S EEmZ 2> | o—
£ ND2REU FDan =—# %52, [HHEER
g 100f S FAEZ RS Z EDHD & e - 72, [ R
50| § Pk, 7L—ni 7 b RMERERILT B
N TA 98 BRIz Hox, Mg flat i e A B % e 3
ol . 3. kDL b .
MY Semm mix & CReTROKCTLEEL IO
Dose (ug/plate) =—BOBIMIRH LT, EEEZREMD

Fig. 3. Mutagenicity of Oil from the Nakhodka BMHEE N o2, XV alEr > 2o

ET B ERGERRALKED L 1S, Tkt
ERUDOBBHERIEWE TH B0 00 b, AR TRLNZERMOZEREIEND—ERIT LR
FHEIERACKFICED LF 2 bk,

P53 ARFI3 DNA DGR E R CHEBEEICE DL 2857 T, DNAHEEGI X 3 &
po63 BARF NG TEMLE 1, p53 EHNABIMEM. S 115, DNA BFRRIZ, 7o E—
F—IBIC p B3 EHADKEAHEBERALZ LY 77—z F2E P FL#MIC F 5>
A7 x7vavl,pbs BIZTDEE N 7 = 7—XiHME L THIE L TiT- 72. Fig. 4 Ic
RL72& )0, BB TLY 7 = 7 —RiEts EA L, BB £ ) DNA B9
ETNWEZ LWL IT L o572, BERGEFBHRFALKFEIZF + 7 a—24 P 45012 & - THREHE
PEILI LT DNA ICKAT 50%, AR CHWZ FLMIMIZF F 7o —24 P450 2872 7c\»
M TH Y, FEAHKROMBEOLIICF 70— P450 2RI T 2852 H T
DNA #HEBREZ4T 21F, FiCiR\v DNA HEEEAPEMIC R 72 35 WRerEs D 5.
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4.2. AR EBRESA® RRL LI, [R5 ] BEBEOMMOBEBEIN
YEEZEDHITIZIRDIE A, T8, & R EDREREZFRL 5EH T2, ZOFEEZH S 202
L, ¥z 2 BT, FESLEMDPLOVYY, LIy, XLy, 7910
DEFUC DOWTRET L 72, 9, BRMNTHRERER, BEEE, PRI EEES (Fig. 5 2R)
TRRFON Ly, Pz, XLy EGhLzEZ 5, WTFNOAICBWTL AR
PRI TEREEE L VK2 -2, £

mﬁ\ D—D & L T ’ kﬁﬂ?ﬁéﬁlﬁé(ﬂi N Nanatsujima islands O Nagahashi, Suzu city
j;j%%ﬁ: 52 @FQUL%@ L 7> H%h:ﬁ T\j) N ‘L Kurasaki, Suzu city—,, V

72728, MRS DT E A EIZBRICHE
L T2 &FEZ LN, Z2TK
I2, EBRENTEMNSG OEFICET 3 the Japan Sea
ETNWEBRZAT- 72, FO#R, Table 2
ICRL72& 912, 10T & v 5 Himikis

i< %)EEH”)%*’L, +757 I/\/bi‘}\ VT, Kaiano,Kagacity-;

Kaiso, monzen-machi

XU ENERpIcHER L) B L Shioya, Kaga city
o272, TR A EEMTIEF the Nakhodka x.,
Anto, Mikuni-cho

TV RUIZDT VX IERIKDEE

i3, FEBRRIECKZEOHFTHRLED -
72,29 ZnZ krFEIAbYES L, H
HEEEROBILETIX, 775V 8o
KAHIBEIED - 205l H D, <
>y, PrEr, X v rUPUNogsas
DHBELERTELWEHEZ LN, Fig. 5. Sampling Locations

Table 2. Time Courses of Toluene, Xylenes and Naphthalene Concentration in Gas Phase at 10°C

Concentration (rg/m?®)

Time (h)
Toluene m-+p-Xylene 0-Xylene Naphthalene
72 28 67 31 34
146 15 34 13 5
197 12 28 12 nd
332 8 22 9 nd
575 4 8 3 nd

nd, not detected.

43. 1SROERFRERE [T R 2SI ERRLEGLD> S 1 FEREEBL 72 10
FDOIAL 4 RZ»IT T, AINRADREFEL? LMEDERICB W URFEMFAL %
T 72, Fig. 6 IZ/R L 72 & )12, ik 1 FRE2BEBL 724D 2 BEMPBERF L T\ 5 HE
Hodz, BEAHEREL TR, BgBHAICEPFLTBY, 2Dk ) BEHHNE L,
WIS KRERL CABIRDZICSWESTH S 2 &, WBDEIE  ECU R EMBREEE
BHINVBILbNLhr ol HBTH S Z &, WROBGLIMIWED RUL T WALETH 5 2 &,
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% EORMEFOMIBITH - /2. WIRMEE T
H - 72EMOBRFII RS k- 72, R
MBI OB, XLHhWIERE (MR OhF1ER
RELA>LEHI>WEFE LY LHERDBIEHE
Polzb ) EPL H Y, WIRMEE TIZWIC
L 2BEHMPITMZ T, I L 5 EMN
SIEDFEE TWDZ EH#EZ LT, WikiEE
DHRTYH, AT TR TCIIBEEMI R
Lz ds, ZHIUIEHCLEHCHRR EFTAY
AATZEZEMO PSS L 2B ETHY
BHLTERLDEEZ LT,

4.4. ZBREBHRILKBICLZBEDFE
L EERB™ FHLIZEEMRE HPLC B
AT [Tk P25 BEEEmRNEEEMN
D6 28R 5 6 RN LR FERILAKTE 1316
ShEE L7z (Fig. 2 BR). Zhbanduciz
XeVialvev o 2ihd e L TRESE L E L
GIRETH LG %<, EMBYHERER
ICRITTHEL NS 2 9 2T, SBREFLHR

the Japan Sea

Kanazawa city —
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I Area heavily contaminated with oil
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—
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Fig. 6. Area Still Heavily Contaminated with

the Spilled Oil
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Fig. 7. Polycyclic Aromatic Hydrocarbon Concentrations in Reached Oil
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CKFBOF LKW IBIET 2 Z L IZEETH 5,

ZIT, BAEDDLIEEERDEMT O ZREFRRACKEZRENDZEEL 2 HET 2 72
DIz, 1TH 11 H—3 A 20 HolicA ) BA&H (Fig. 5) TR 72 &5 Bl %54 L 72, Fig.
TI2i3, BB L 72 13168 nhr s, 2BNDF751v >y, 3BROT Y Pk, 4B L
¥, SRRV [alEvy, 6OV [ghi] ) L > DFERIZOWTRL 72, EAEEE
DEFRFHEIC L S THREHEDIEIC RS &, 2O F 7 9L BEIZREEE E & D iIckdT
LARIA A B N7z, ZOWED —REOGRICHE ) LRET 5 L 2R 3 — 8 B & Hkhyk
W, SIRDT VT YIEEEREI NS WV (B 150—530 H) A%, WEAHMKIE T 3 Ed
THEES RSz, —T, By, XeValbr s, NXo [ ghi]) L2 DBEEE I R
REBL THRDITEDSNT, ZN5DAWITMERICT B B b ey e
ZEDbrolz, iz, K= 7L T SEREL 2FEMICOW T EENEI 23D
LM, 1—3 ADOMIZBEY L EEZE I L -2 Z EPHEEINGE, ZDOHBDOEMICD
WCRRBHEFE Z ik Th 505, BRI RBGIC & 5 L HE S b LR BRIk
DIRFEREDTEMDFRD 5N T\ B,

¥ 7RI BRI FERRACKE S EIND 5
MR BAT T UM Ic e 2 52 5 =
EBBIND T L, LEOEMITESL
72 ZERTBIC DWW, REN L LRI EFRER
IbAKZETH B>V [alEv >k o
RUE L 72, ZORER, B 581 - A%(2
A8 H)IZ4—5pptHIfETH »72h%, 4 » Atk
(5H2H)ICIZ0.3ppt UTICEAL, HHD
mfEEE AR S 7z (Fig.8). ZBEREFIC L
5 KEHRE TR, WBARFY YV alEr 2V RE
1%, FiEEZ (1 H 15—17 H) THK 15 ppt,

Concentration (ng/L)

2% (3A6—17H) THEAS3.7ppt & 2/8 3/20 5/2
AT ZR L TE Y, 12 Sl FER L —3 Sampling date

L7, [RIHE D ZF DD Ao HE 5 & ke Fig. 8. Benzolalpyrene (;onc§ntration in Sea
T, BAEHE A RS Th B Water at Anto, Mikuni-cho

45. BNE (27> - OT Y — X5 FROBEDOWRFMRL 5 L, HEMMICL-T
THRS N2 HIR TIHRE 2T T e RO R RERIC BT 2105 90% UL Bk L, £ 5%
ELIRTL72.? FRBRERERNTIEA A XV A T = ORI EI N, 7732t
BDFEIGEIL 0BT L, P T ANDFEEMIFEICRD, BELHIML 72,32 2D
Mm B S EA & SEATEANDEEIC OV TR H50°F DTV B 9

Ik i 27V - LT 4 — X5 ] FBiRZENTREZ2ODICKRESLHEEIC L -2
%, AEoF R b A SHREEIINETORMBETH ), AT L 20HENED £ 5 7258
THRDIREL L, Ly LANE~OFBIITETET, FRCEREICERT 5 Py
WCAERT AL, TYE% & BT EMPRGOEWRGEL - T TWwWElEbNs, b
AICONMBDFERL2 [0 T 5y h—lmb R ) AN ERERERR) cX s
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1997 4En 1, 3, 6, 9, 11 AL 72=X 2, T=xt, XVAF=, THIvA{, ¥
NF R LI EBREERRAKEIRIBE NG - 72 (BERRIE 0.003 ppb).
LRFFEE T AT O SEBFRIIKEEZ BENCHTFTH Y, Ml THEL T
(FETH D,

5. BbWic

[k b A5 S, FELICE>TETFRL L L7228 THY, BREXHNY >
TN 2 TR D 2 h DB, FHiEOEML Y, £ O TRE, BFICL), REAELE
W, IO EREBIEEE O TdIC, HOMMARER, HE R FOERE TR 2B ML,
BNy & OBEMEIZ WA Tl vy, BELDIEE D 2, FHE L I3EIR, RABIcHT 2
BHIAATARY > 7)) > 7L, #NEMRZICFELRE-> TGC-MS TX>r+>, hLr,
XL FOEBERIGKEE LY L 207, FERORERICE T v Tlr % h - 72,
ZOMEENO—DE LT, BMOFEZICFREY, HEKRADT T v I EMEED b
) DHBDREBL 2B Tho 2 E0H 5. $72, BIMCIZFEROTERMREIEH 2 AT 2
HDEF Ay, BIZIEREL72F 7L REFNLDT LI NVEREKLEL Z(FEN T
2ich bbb, BVHMINLDRTHERSEIC T, -7, Lad, BELT AHE T,
I F N T 5D AL v FDON/OFF D) %2 82 £ %57, BIRRICHBIASK
DHLNDLRAFEIC, BMHLHFETRENIBTELWZ & HIFEERL 7.

Y AT, BB AL LEBBEMBS & L CERGFRRAKEFDEE 2N T 575,
HPLC ® GC-MS THIEE N TWADIFEIC6 —THREEEITTH), TNL) BHOL D
VRT AT INT U RIEEALMESN T T W, 512, EREFRKILKED—DTH
22V [adl e v iz WEEWVER SO TE D, 7 Eilidic i3 Mic d FEO/ER
R RHBT ACAEMD AT RS H 5. A, ZOMEEF 2 - BWMAEHS Y ORE
E FDEHNEME S EETH S .

[F &k FhE B, —EY s —BEHFET 5 & KRB EmE R EEZT2
LiC B, FO/BHEZERNADHERTLECI L 2Mb I ik o7z, BELZRNMNIE
Vb B 72000, S oxEe= 2 T ovicid Bk L 2 fbEFREIC RS EE D BB I LT
370 670\,

B ARNHOBEICHD, BRODUEEHICH ITEW A0 NI, $lHT
Wb, F 72, BEABHRECICHEBE, 242 F 2TEW 2 ESIBREM IR R
ICTREERL 9.
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