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of: 7hrAl#e] 5794 wE PAHs (Polycychc Aromatic Hydrocarbons E} WS ey B
a9 @ A siotg SI5io] FEAE 4F 1650 B 2R 65 452 % 21008 BAAA. 7}
210 B4 we} A% - ASTHE, fUHE, ZESF %% —J’iiﬂ]—v—ﬁﬂ Y, e5Fe 9 F
W ARFIVEE, .\,}xH THEELS o9 FEUW O T FE33L Sep-Pak Florlsﬂ Cartridge 2 7 #)| 5}
HPLC/FLD (High Performance Liquid Chromatography/Fluorescence Detector)Z 541 % 413131 th
Z4zke] PAHsO| Wt 3482 oF 92~103% 3L HE = PAHY g} 2e]7t 2192 0.1~1.0 pgke
FrolAth A E F 308 5 265014 8% PAHy BF BAZECINe™ AEH 2F 5 PAHsY]
HaFEs FA Ao benzo(b)fluoranthene 0.9 pg/kg, ArLolA benzo(b)fluoranthene 1.0 pg/kg,
benzo(k)fluoranthene 0.3 ug/kg, benzo(a)pyrene 0.9 pg/kg, A X714 benzo(b)fluoranthene 0.2 pg/kg,
benzo(k)fluoranthene 0.1 pg/kg, benzo(a)pyrene 0.2 pg/kg, A7) £E2444] 7)ol benzo(b)fluoranthene
1.3 pg/kg, benzo(k)fluoranthene 0.3 ng/kg, benzo(a)pyrene 0.9 pg/kge] ATt

Abstract: In this study, the following concentrations of some PAHs (Polycyclic Aromatic Hydrocarbons) were
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investigated; [benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene,
dibenzo(a, h)anthracene, benzo(g, A, i)perylene, indeno(1,2,3-c,d)pyrene] in processed foods (n=165) and cooked
meats (n=45) and established the analytical method by characteristics of processed foods. The methodology
involved extraction (alkali digestion, liquid-liquid extraction, microwave extraction), clean-up on Sep-Pak Florisil
Cartridges and determination by HPLC/FLD (High Performance Liquid Chromatography/Fluorescence Detector).
The recovery of overall method for 8 PAHs spiked into these products ranged from 92 to 103%. The mean
level of detected foods was found to be benzo(b)fluoranthene 0.9 pg/kg in smoked salmon, benzo(b)fluoranthene
1.0 pg/kg, benzo(k)fluoranthene 0.3 pg/kg, benzo(a)pyrene 0.9 pg/kg in dried banana, benzo(b)fluoranthene 0.2
ng/kg, benzo(k)fluoranthene 0.1 pg/kg, benzo(a)pyrene 0.2 pg/kg in smoked chicken, benzo(b)fluoranthene 1.3
ng/kg, benzo(k)fluoranthene 0.3 pg/kg, benzo(a)pyrene 0.9 pg/kg in charcoal grilled pork, respectively.
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o} 888k ek 8l 4= Ay (Polycyclic Aromatic Hydrocar-
bons, ©13} PAHs)E 2006 79 #1292} Codex %3]l
A A 2 Az olM A= PAHs 2] A
723t2 93 A3 79 (PROPOSED DRAFT CODE
PRACTICE FOR THE REDUCTION OF CONTAMINA-
TION OF FOOD WITH POLYCYCLIC AROMATIC
HYDROCARBONS (PAH) FROM SMOKING AND
DIRECT DRYING PROCESSES)o| A5+ Z¢jo & x|
gEglen A322 F3oME & APFFHERDS 5
AR s T AF T FlEd 44 559
ZFA7AL A 53] PAHs T #lzT A A
A4 TARCOIA 19899 12} 54 7HE 5+,
20061 8 A|H 713t A EAEZHQ] Group 122
73519 tH2 Santodonato 52 AR E Q183 v|=9)
ATSDR(Agency for Toxic Substances and Disease
Registry) B4 oA = dutle] Wizl QA =&

1A =7 7] - 2 A F9] 5.6% : 0.6% : 93.8%
2HA AZS Wz FQ =279 gclog |
3T YTk A E F wizyAe g E 2l

o7, FAHE 5 2 -
ASA T F2 A7 e Alx - 7k 3 Al
Fo] FAAEQ grslE, AW =

of AdEE AR dHA ot AF 2

& <A (Smoking), Zﬂi(Drying) 9 2](Roasting, ba.king,

frying, barbecuing) 5= dZ & 4 Jlov 53], £

B0l &/ 5% 7‘01 Ao zEH “’%M
et FA%I e gl nEY SIS A8 Az
FAXE S PAHs7} ER5e Ao g deA
dol, d, 2AA T e FANF HEAGT L
AL FARNE F WHAo] A4S formaldehyde”}
FFolv ER 5o o &S Ao RN
7Fedt 2o g gl vk’ FAAF A T EH =
f718 e 9F 1,00000F 02 ST o, o
of IFE FE= AR

acid, alcohols, carbonyls, hydrocarbons 53} 7+-& 3}t

EZ o]FoA 9 Ott] ©] Z phenol Adi-2 ks,
BEQG 9 5/ IHE Adeed 71dsts v
hydrocarbons= —,—i PAHsZA] B¢ Aol 3t
A == 3F3HEE<! phenanthrene, anthracene, benzo
(a)anthracene, pyrene, chrysene, benzo(a)pyrene, dibenzo

(a,h)anthracene, benzo(k)fluranthene 2 fluorene 522
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500 °C oWoﬂHL a M o] #AsHA —7}5171 ffﬂ
Toﬂ FA9) o)A 2EE 400°C o]§let B
E ¥} ot Draudt 52 PAHsS] A HFL S
A= U] dE, 47 (generator)2] 2, A
few, QA B/ B, ho] FEIY 5
o Slofel G etk A6 w3, A2
Codex 3|9 &4 9 AxFHA X A== PAHs
oRsl AYAE A AYFUCHIE AR
2 7 AFA AR, A, 7k, AA/A 2287
2 7t d8), ZEHEE B A2@AF =5 7H1)),
R E QA 259 A7) A7 ] F7IEE
AHE A7) A 33, 2E 3 4D (heat source)?-2
A, dol] 3t 2F 9], AF9 Auk HF @
7t F AR wst, kA E Az 7R
25, ARl A4 9 fA B dAVe 3U1E
&3st7] 918l AFe-El= smoking chambere} 7]
Ozel 58 &9 9 AzxdAH F FYs=
PAHs &7l = 8108 B 9l
o w0 2 Tty ZlEd wet 7k F B EHA
U 7hE A2E AEIA SAEE PAHs] FE 7
&4 5 9w, /1% oA PEeRs
% F<A(smoking) WAl ZHAX o
(smoking process) A8, 7139l /‘]"Q“E]l“‘:
Aol AHeEH= A FF & Ve 4
2 7l3ew AA So] th
webd B dpdAE 9, A% 5o gyom
Az FFHEEDNE, ARFEE, HANEE,
SEF 5)2 91T PAHs UEY 1 wo]eulo]x
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21, AleF & 77
A AMEEHE Wako Pure Chemical
Industries Inc. (Japan) % Merck Inc. (USA) 5ol 4]
HPLCHolW ZFEFE&S Frlsiiitt. FFE22 8
%9] PAHsE Chem Service Inc. (USA), WX &2
el 3- WA FHE(Table 1) Supelco Inc. (USA)OIA
Tl sttt 35714871+ EME series (Barnsted, USA),
3] A 79571 EYELA (Tokyo Rikakikai Co. Ltd.,
5%7]+= Turbo Vap (Zymark, USA)E A}

Ao

Japan), 224
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Table 1. Chemical structure and properties of 3-Methylcholanthrene

Structure Molecular formula  Molecular weight ~ Melting point(°C) Boiling point(°C)
T 8
e e I _,Jj CyiHie 268 179~180 bpgo 280
g9k e A 2o AR Supelco b Table 2. List and average consumption of food samples
Visiprep Solid Phase Extraction Vacuum Manifold & 195+
ST ST =) o~
AL&-3F 3L Sep-Pak Florisil Cartridget= Waters Inc. HE2 459 @j;% AEF
land) 1 g& AHE-3}A T
(rcland) 1 g AF&-SHACH e wad 27 s
AHTREFE saaax 175
22 717| SE e o
I TH A ZZ v E 12} Z (High Performance Liquid Srew e :
5 = EFEEAE ol - 10
Chromatograph) % & 37 % 7] (Fluorescence Detector)
)= Ke]
= Model 1100 series (Agilent, USA)E A}&-3FH 01, '_"T; 82 12
A& .
ZH L Supelguard LC-18 (Supelco, USA)S A=A 7] srlez oe 665 10
LC-PAH column (25 cmx4.6 mm, I.D. 5 pm, Supelco, aTEE 26 10
o 5199
USAYS AHE-3H3i T =73 35 10
173 26 10
2.3. Alguiy o= B =3 0.0 10
231, CiMEE e 00 3
2|42 A-S PAHs % TARC (WHO) 2 IRIS (EPA) Eii}“\cﬁ ] - 153
ol wehsHol £/ =] U= benzo(a)anthracene, o‘”};ITT” r 0(; .
chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, Aze %}%‘ﬁ 12 5
benzo(a)pyrene, dibenzo(a,/)anthracene, benzo(g,/,i) 2B S 0.0 5
perylene, indeno(1,2,3-c,d)pyrene®] 8% <] PAHZ A7 ATE 0.0 5
st EE AR - 5
e Anp 0.0 5
232 LCHAN|Z ALFug 0.0 5
W ThAn)RlE A g%) By Hz ANEA A _ FA =71 10
297 9% AFAE AFE A4TE 2 EAY, Ferel=AH
FALAA)), S BE 1BFEAQ]), EFEEAE NeHE EHSIA 1.6 10
1512, F7HF 45E, A=, +fF, ST2E), 27 24% 90.6 165
SRF CEQTAT, WA, A, gueld, B - 10
2b, MEFFFER, AHFRTHEE 3F(CCREE, BT, A7) Aol 25910
2 Q), FA7EE 4F(AERE, AT, Auht e85 E3Ho] 10
o, s, SHAANE 2FEAN, Fool -5 5
=X, 7l E 1SEHI 2SR 65 e s 17.8 3
B3
AT @A) : 55, A1), BT, 23714 : kit >
%, 4170, BB 5 F 0% 21079 AR =il i b7 w
2 o= 31 th(Table 2). Al 30% 1343 210
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[ _FLDTA Ex=250, Em=410, 1T (PAHW08121205.0)
Ly :
E Standard
3z _
] £ &
] ‘ 75 &%
A . ﬁ g
B o P . % 3
[ FLD1 A Ex=250, Em=410, 1T (PAHNOB110617.0)
w 1]
E QC
3 :E & & 3
-MM
s ________to_______ 15 __ ! 30 35
_M!Am
W
; Blank
-'FI.D|A 5 ™ iﬂ “3 & = & & ﬁ min
W : e o ]
E g Sample
] f
_- |
; &
: g
E -, S
L 5 10 15 20 25 30 as min

Fig. 1. HPLC/FLD Chromatograms of PAHs. BaA: benzo (a)anthracene, CRY: chrysene, BbF: benzo(b) fluoranthene, BkF:
benzo(k)fluoranthene, BaP: benzo(a) pyrene, DahA: dibenzo(a h)anthracene, ISTD: 3-methylcholanthrene BghiP:

benzo(g A i)perylene, IcdP: indeno(1,2,3-¢,d)pyrene.

233. Algub

1) A& ZA

2% - o S7HE, AR E, HHE, 34
AFANE, 7NEHE 52 blenderz £3 - #2433}
313 BN LRt dAE] A7 W¥E 2
(-:30°C)3tatt. S84 E, f7HE,

=T oT"17,
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200 15 - A S

- N2 - S - QFEE), SHHHAF@AA -
FEre|=X7), ZTEP RGNl 4 9
A3}t # AA <F 10 g& 2o} IM KOH - ethanol &
o 100 mLe} 3 S2ulg Sekase)] ¥l iR

54 1 mLE A7 & $RIAEAE T2
ok 7FEFE71(80 "C)olw 3AZE ERF g EaA
713 A48 WZHA1Z] 3 n-hexane 50 mLE {4
Z}71E F3ke] ¥ 3L ethanol:n-hexane(1:1)8< 50 mL
£ ol &alA wAZ ol &0tk FAZT 7] 50

mLe] &8 Y3 X]E"/‘]ﬁ % -\4- n-hexanez 0 2 &

o
100 mLA S Y3 &

B #
A5 B2e Mele 23¢ 23 HEolan
= de

0
o
9
8
2
N
oz B
%
X
Y
%

(2) -9 F=19 (Liquid-liquid extraction method)

WFAEFS FERFEFAT - WA - BEA -
Bz} - HIA} - ‘:’3’5’—.%%}“’37‘}) At 4zt € 7&
Al °F 100 g& Dol F-FEE 1 mLE H7Isk
A Zt) 7))ol £ 713 n-hexane 100 mLE o] 4

e & 014‘133?35‘]}04%%%—‘?— st] o
2 BaAZAg 1ol %71tk 3ol n-hexane 50 mL
Mo Ay 9o} o] 23] ¥ Zo]dle] n-hexaneZS
A2 7ol F3T & 50 mLA S ¥ &5
He F

s

AAst] 5 HEe 23S 28] HEo]
E} hexane o o HHo
e Hrkst &

o,
oX,
i,
o,
o
2
rr
whn
i

W] 8

2 WAL n-hexaneZ & FFFAUEF oF
Y2 AR E ARt Gro] g F 40°C
FEFoNA et oF 2 mLE F53tt
(3) %23} FZ9H (Microwave extraction method)
A EFL AAFI7HFEIREE - BT - 32EH|

o), FAIFERLE - AR - vt - 212

it L
ol}lt =
4l flo

dElzl

e
12 o

A5

Zholitt B 2 A3t # GA oF 5 g2 Pol =
50 mLol] ¥ol HAAIZI & YHEFZEN 1 mL9} n-

hexane 100 mL F7}sle] #23} & & 208 Z9F %
3 FE o, #23) = <t g Aol A4
2 A5l 5~10 mLe] WE-ES Hrtete] 239
FZ3t}. n-hexane® S BEAZN7|E &7]3 tHA n-
hexane 50 mLE 23] ¥ Zo] 3fo] &9} %33 n-
hexanez& A Z 7o =Tt & 50 mLAS ¥

s oldE - HEH

Table 3. Operating conditions of HPLC/FLD

Supelcosil LC-PAH column (25 cmx4.6

Column mm, [.D. 5 um) with Supelguard LC-18

Column Temp.  35°C

Flow rate 1.0 mL/min
ACN H,0
0 min 80% 20%
Solvent tom 20 min 100% 0%
OVENL SYSIEM 55 min 100% 0%
27 min 80% 20%
40 min 80% 20%
Injection volume 10 pL
0-15 min 254 nm/390 nm
“{g‘}gﬁth 15-26 min 260 nm/420 nm
26-40 min 293 nm/498 nm

3) A

Sep-Pak Florisil Cartridge (Waters, USA)E dichlorome-
thane 10 mL2} n-hexane 20 mLE A 313 & A&
At &4 3kA)%1 Sep-Pak Florisil Cartridge®l] A
3] 8-S 713t n-hexane 5 mL%} n-hexane:dichlo-
romethane (3:1) 15 mLZ &2 &A1 GA7F
B §29e FE2(35°0)00 AAavtaR FE5%
T ZIALE acetonitrileZ H9IA HHS | mLE 3}
°]Z 045 pm membrane filterS % 3}A|# HPLC/
FLD& A|@&H 02 ARSI

4) 717] &4

HPLC Z 2 LC-PAH column (25 cmx4.6 mm (L.D.),
5 um)yE AHE-EF O™ Table 39 SR EA4EH%
o EAA 3 vEE ARl o) A4 st e
W EEH whE Flola WAl o A A

st

.;Hak v‘i‘/‘ i r,H/\l— Z 8=
PAH;s©| ﬂ%f‘a g °—'|J(Standard) EAFE(QC), 3
E(Blank), A] & (Sample)®] HPLC/FLD ZLZr}E T3
2 Fig 19} 29tk A& $H= PAHO| wEt 0.1~1.0
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HI o 2

2
g

g
S I I 4

ko
BT
no 4
Im

& x| 7 I 050
b (Hg/kg)

5 [e]
ngkgol AL FAUH] AREE & 5 e dATE

=
& oF 92-103%= EUS} EPAS] 3] &3] 4&'0 3} u]
A BEG G A Aglon, Ay

o AUEE RJFE= WEASRCV)E 4.6% o5
1=]

NEPUT FEOIA. B o|F BT YREFEL

S A HEA 2 A 0999 o] 4] A
e A TH Table 4).

21E F PAHs B4 A8 WA} 717184

o
olFolxn] AR AAeE 2E0 YAHYo] L

o 2, PAHsS 43 954 AEE F257)
of WA #A3h A S AR F vFos

Table 5. Analytical methods in concerned foods

iy

ZEpElle A B

v

201

Table 4. Limits of detection(LOD), mean recoveries(R) and
coefficients of variation(CV) of PAHs spiked to
samples(n=10)

LOD R CvV
PAH weke) (0 09 "
Benzo(a)anthracene 0.2 92 4.6  0.9999
Chrysene 0.2 100 1.9 0.9999
Benzo(b)fluoranthene 0.2 94 1.8 0.9999
Benzo(k)fluoranthene 0.1 97 1.4 0.9999
Benzo(a)pyrene 0.1 94 23 0.9999
Dibenzo(a h)anthracene 1.0 96 22 0.9999
Benzo(g, h,i)perylene 0.5 103 3.2 0.9999
Indeno(1,2,3-¢,d)pyrene 1.0 103 4.1 0.9997

AL )= PAHsS
2 ARk B4 A YA BARTE JF2 BA ol
BT JEE B4 ARE A 5 Atk dwdow
4E Aol B b5

]

24 0] WENAS FE5H Yol
Ao QE AT Ao =

AT 1w T 4 =
CRFE L A4 HFo) sy
=31

Cartridge”} A HIH o7 Wo] ARRH I 9o v
249l PAHsS} S92 Wall &4 el ul¢- a2y
o|t}. &3, HPLC/FLDE PAHs®] E47 &3 334
o]-§3t HAEsE WHOE A5 Wl Ed 2N H
EHH o7 PAHSE £
Wolt}, A F 3 PAHs #4]A] A A (Sep-Pak Florisil
Cartridge) 2 7]7]#4{(HPLC/FLD)S ¢ =4 2
oz B 7HEsiA|Rl, 2% F PAHse] FEHUY
2 2 Fel wE o8 7] S Bl - HEE

LT 5 e 7171

FEUY 3 F AAF(g) A A 7171384
28 - o] 8 BE
o)z = e /o™
S SEEAE, F715F 10
(alkali digestion) e 5] A e P
SHAHAE, 2US5F
.o = P 100 Florisil Cartridge HPLC/FLD
(liquid-liquid extraction) wET
B AR EE 0
(microwave extraction) A 7=
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Table 6. Concentrations of PAHs in processed foods (Unit : pg/kg)
BaA Chry BbF BiF BaP DahA BghiP ledP Total
o EAZAIA ND ND ND ND ND ND ND ND ND
AHTRE sqq ND ND ND ND ND ND ND ND ND
] 0.9 0.9
oleslEE  FAAo ND ND gy NP ND ND ND N
EQTAE o4 ND ND ND ND ND ND ND ND ND
By ND ND ND ND ND ND ND ND ND
. A= ND ND ND ND ND ND ND ND ND
LELC ND  ND ND ND ND ND ND ND ND
aT=E ND ND ND ND ND ND ND ND ND
BEEE ND ND ND ND ND ND ND ND ND
A7) 3] ND ND ND ND ND ND ND ND ND
. =3} ND ND ND ND ND ND ND ND ND
Ll W22} ND ND ND ND ND ND ND ND  ND
w3} ND ND ND ND ND ND ND ND ND
Woerralzt  ND ND ND ND ND ND ND ND ND
olm= ND ND ND ND ND ND ND ND ND
73} 27 g ND ND ND ND ND ND ND ND  ND
e 2B © ND ND ND ND ND ND ND ND ND
ATE ND ND ND ND ND ND ND ND ND
) AR ND ND ND ND ND ND ND ND ND
Jﬂ{;ﬂz Av ND ND 1.0 03 09 ND ND ND 22
7HEE Anhh (ND~2.2) (ND~0.9) (ND-2.1) (ND-2.2)
A zuz) ND ND ND ND ND ND ND ND ND
] 0.2 0.1 02 0.5
e
=gz TR ND O ND O \po0.8) ND-0.3) D10y NP NP ND o)
Zalo]uxzl  ND ND ND ND ND ND ND ND ND
e EE 2eA) ND ND ND ND ND ND ND ND ND
Table 7. Concentrations of PAHs in meats (Unit : pg/kg)
BaA Chry BbF BAF BaP DahA  BghiP ledP Total
gz ND ND ND  ND ND ND ND ND ND
Y ND ND ND  ND ND ND ND  ND ND
AL, 13 03 0.9 25
Hagel - NDND -\ 33 (np-09) nD23) NP ND ND 33
e ¥gle] ND 0 ND  ND  ND ND ND ND  ND ND
o =
s un ND ND ND  ND ND ND ND  ND ND
>e ND ND ND  ND ND ND ND  ND ND
Aa17)
Mzl ND ND ND  ND ND ND ND  ND ND
Hglze] ND  ND  ND  ND ND ND ND  ND ND
HA o FZUH S AElslo]of Stk PAHsE 21E9] A Fo] AWehe o3 24 2 Naoya?!s So] #3
T2z - 7 A AEY FARS s, AW, =ES Fuste] g E /HEAE F PAHs 7&
Tl Fo] B¢ AaHo] ANEHE EHEA A WS skt Table 5).
874 (lipophilic)?l PAHs®] 5/3& &3t tid 7hs 7he A 2255l Wi 87H4 PAHS] 7 3
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000 100 200 300
SH x| 27| -2
x| D74
x| n7|-41+) I 2 50
x| 27| -E

2 317|-Raw

Er]

(1e/kg)

FETAS, AA, WA, B A, S
FodA), ANRIIFECHEE, 9, 9289,

7B EES) 5
PAH7} B B4 E0IUTh

THAAFOR AAS AT ES] 4 *1]119}
L 2138 {7t AFSE 8F 9] PAHF &
Zo)At}. o7 E] TA Aol BbFRE ng
Aom HFEFH2~FHU)sEE 0.9EFHE~14) ng/
kgel 3L BaP= B ZoIUT 23 A& 52
EU9 EYHH A5 T 223 Y7t FAdAF
(smoked fishes/liquid flavouring)®llA] BaP &%=
0.03 pg/kg, TAH o)t FAo]F(smoked fishes/
method unknown~traditional method)°| ] BaP ¥ &
%= 1.4~52 pgkgd vl s w]'é vl E Go f=520]
At

A 7EE T AEE, AT, AEFH A= 8
9] PAHV} BF BAZCIY o Auphte] Ae-=
BbFe] HFFH L~ sEE 1L0EHE22) ngke,
BkF2| HZ#(HA2~-FAU)FLE 03(EHE~0.9) ugke,
BaP¢] (3 ~ﬂﬂ1)% = 09(EHE2.1) pgkg
oltt. AZxIUAF F rkttolA BaPol HAZEENU
A gk EUSl RUHH al A Z oA Az F(Dried
fruits) 5 BaP HAEF= W9 BAE~100 pgke, H+t
(T7HE = 48.1(0.2) pgkgdt v wj's vro 3
o] At

SHAFNELR BRE FEo|=X oM E 8%
o] PAHV} BF B &0 FA1X719] BbF ¥
TEE2~-FNsEE 02EHE~0.8) ugke, BkFS

ok 85%21 14021011*1 8%9]

o R Fot
nz‘

Jﬂ ]
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r-h:

4EFH&~FAU)ysEE 0.1(EHE~03) pngke, BaP2] 3
TEFH2~-HU)sEE 0.2(%7.3%4 0) pgkeel At &
A X194 BaP7t BiEE 02 pgke= HAEHAA
Tk o]y 3t AESFFEE EUS RUHE R8¢} Blwsf
H, FAHol| 9t FAA)F(smoked products/method
unknown~traditional method)ol| 4] 2] BaP HdF%
1.7-3.2 pg/kg'SBths we $250|9]t).

gk, Al PAHs Aol S2EE ZESHF T
HALZ(EADHE 28§ 75, Fdolet 23715
e 28 55, BdTol, Aol 8F <]
PAHs7} &5 %73% 19eh. o, SR 37] 544
TololA = BbFY HaFHA~HU)EEE 13EHE
~3.3) ngkg, BKFO| HFH#(HL~-FU)ysEe 03EHE
~0.9) ug/kg, BaPe HH#HFHL~HU)s== 09EHE
~23) pgkgol Atk &3 BHTole 28 Al EF
o] A3 7)o B4 ¢7] wiel PAHs7} AZEEA
axom £a7] £EMAFe] Aee HAL| E
2] A o= 2] 9 25T 93 PAHs7E A

AEA] ke Aoz AR ET.
4. 2 E

TFEAE o] EAo| w2 PAHs By g9 2
A gokg 9J3te] 7HrAlE 24% 1657 2 X8
F 6% 457 F 21048 EASIAT A EY &
Aol et A& - &I, fFUHEE, 2EEF o2
e Eel i, %E%—t— Ao FZ2H AsFr}
TE, AT ES 229 FEYHOE FE31

Sep-Pak Flor1s1l Cartrldgei A8t HPLC/FLD
(High Performance Liquid Chromatography/Fluorescence
Detector) &4 A& L4 8t th34F & 30%
ZF 26514 8%9] PAHs7} BF EHE0|eH A
58 AF F PAHsY HdTEE A AojdA
benzo(b)fluoranthene 0.9 pg/kg, v A benzo(b)
fluoranthene 1.0 pg/kg, benzo(k)fluoranthene 0.3 pg/
kg, benzo(a)pyrene 0.9 pg/kg, FA X171 A] benzo(b)
fluoranthene 0.2 pg/kg, benzo(k)fluoranthene 0.1 pg/
kg, benzo(a)pyrene 0.2 pg/kg, SHA L7 £EA]4]F-9]
o 4 benzo(b)fluoranthene 1.3 ng/kg, benzo(k)fluoran-
thene 0.3 pg/kg, benzo(a)pyrene 0.9 pg/kge]ATh.
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