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Contamination characteristics and health risk assessment of polycyclic
aromatic hydrocarbons in edible vegetable oil in Beijing
WU Ri -na', JIN Fen'*, SU Hang' ,GAO Yan’,ZHANG Peng' ,JIN Mao — jun',
SHAO Hua',WANG Shan — shan' ,ZHENG Lu - fei' , SHE Yong — xin' , WANG Jing'
(1. Institute of Quality Standard and Testing Technology for Agro — Products ,
Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2. Food Science and Engineering College , Beijing University of Agriculiure, Betjing 102206, China)
Abstract; Sixteen polycyclic aromatic hydrocarbons ( Y, PAHs) were determined by gas chromatography
mass spectrometry ( GC — MSD) in 7 kinds edible vegetable oil samples from Beijing supermarkets. The results
showed that PAHs pollution was more common in 7 kinds of edible vegetable oil samples. The detection rate of flu-
orene, phenanthrene and chrysene was the highest inY, ,PAHs. According to the average content of Y, ,,PAHs,the
descending order of different kinds of edible vegetable was: sesame oil > peanut oil > sunflower oil > blend oil > ol-
ive oil > soybean oil > corn oil. The ratio of the },;PAHs/ Y, ,,PAHs was 0.08 - 0.32. PAHs potential cancer risk in
7 kinds edible vegetable order was: peanut oil > sunflower oil > blend oil > sesame o0il > corn oil > soybean oil > ol-
ive oil. The health risk assessment of PAHs showed that the edible vegetable oil intake risk of PAHs by adult in Bei-
jing was within in the acceptable range.
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L B iy P ) AL, AT Aok A
Wi B Jo i 2 G T 32 T . TR T 2013 ARl
TE T AT (a) BEAENNG L2 FE 0 df e i) BR AR A 0 Dy
10pg/ke'® o BU/INISE A T 9 PR R $ R
i, A BTl PAHs W B dimi 1 039. Opg/kg,
HYORAFAAH (102. 3pg/kg) FEAEKFH (78 3pg/
kg) AIAEAE I (56. 4pg/kg) o SRTIT H AT T &
Prtivh PAHs B75 L5 E B Ag Fe XU AN BIF 52 i AR
AR

ABEFEIEA T LAt X TR Yl b 16 AL
£ PAHs BYT5HERHIE, 0148 %0 & AR Yl 16 Ff
LA PAHs (4 FE XU BEA T 1 9FAl, LU O 57 3
R 1 1 B PR AU PP A A8 35 A S 4t
Wdpe S R M

1 M5 7E

1.1 #ehtH

16 F PAHs 1R & FRERE 5 (100pg/mL) 1 H 32
[l Supelco 23w, AARMI4EE Y =98.3% ; LR LT
O (Ghrgk, 25 [ Fisher Scientific A7) FAC 4% .
IECHE AR (ARG, 3 [E Honeywell 237]) 5N - 4
Fe & W B R (PSA) A\ e S5 A RE S (C18)
Wz Bf57] CREJE 40 =60 wm ) I T4 AR IR A T
1.2 {(=Fig&

Agilent 7890A - 5975C S AH {8 1% i 1% B F X ;
Fo it (781 Eppendorf) ; fiedk 25 KA NE - 1101 ( H
X EYELA) ; 5 5# 3 B O HL (35 [E Thermo) 5 Accu-
Prep™ MPS — GPC Ei5 3% (4151 ( 35 [# J2 Scientif-
ic) , ¥4} 502 400 x 30mm 200 —400 H Bio — Beads
S - X3 BER B B (O 3%F: ( 35 E J2 Scientific ) ; Milli —
Q HA KL [ Millipore ) ; ek 23 f (HE T T
MRILRA A BRZA 7)) 5 XS105DU HL -k F- (0. 000
1g) (Fi 1 MettlerToledo ) ; KQ — 500DB ## 75 I 15 ¥k
ACCE i@ A A AT R AT s Shifd
1.3 HmRE

2013 4 8 J R T AL atTi 4 R Y E B A
REAGAE N AN SRR R oK 2R
T HOREI AL 7 RSB & AT YDA s, Bz 0]
SR AT 4 CARE AT AL BT
1.4 #HmERMEH

PRI FRE 4 OR5 10 2 0. 01g) i AE T S0mL 3
BB A 10mL 2 + PN (60: 40,V/V)
RBUK , &7 10min, T 3 000r/min B> Smin, ¥ I
WA SOmL BUENHH s #5 5%  FHIA 10mL Z fig
+ NI (60: 40, V/V) B3 OB, A SR

PR, B0 G & 0T BT AU, ¥ 557 T 30°C
IR LA 120/ min Jighs 2 ke 2= 1, 1R L g
- OBl 1, V/V)EE EA R 10mL 5, 1
0. 45 pm A HUAHEF X 5 47 GPC k.
ik . GPC R FZE 215G Bio Beads S — X3 ¥
JEEATERE, WA I O TR - ke (1 1, V/
V), g 4. TmL/min, £ 5 B 83 SmL, U4 25 -
40 min 4 4> F 250mL g %% 7% % i, 76 30°C LA
120r/min JESEZE & 2T, A 150mg C o F1 150mg
PSA T HHE LA, P lie ik %7 2min J5 2L 3 0001/
min .0 Smin, B EF L 0. 22 pm A HLAREF
VeSS UETRAE GC - MS I 5E , MR E
1.5 MEFRZE

EHHERE S DB =5 MS UI(30m x 0. 25mm x
0. 25pm) B EH; H A W maia < (=
99.999% ) ,fH{ , 2N 1. OmL/min ; JEFEAFH
N L, AT O A 20 R R, AR R
250°C ; 7 FHlR : W1 46 i 3 60°C, LA 12°C/min 2
200°C , fH-LA2°C/min F+ & 214°C , H-LL5C/min F+ &
290°C {4 FF 10min, H:1 43. 87min, #JEkEE 1L,

JRE 2 2 5 T IR - 150°C, DU AT il
J¥:230°C, o3 — Jui 4 1 3 3 - 280°C 5 Ay B A
MS 7t B TR (ED) B RE 5 70 eV J 5 4
SN[ + 5. 00min ; B dh RAEMEA : e s 1 Mg DA =X
(SIM) ,

1.6 FREEHSRERIE(QA/QC)

JIT A Tt s I, A el T D 2 7 P 3 e
TG A 450°C B iy Sh s i ] Se gt
H BRI AL i (6 AN S I — Ak B A R, T
10mL ZJif + NER (60: 40, V/V) B i A Y1l ke
i, AR 1L 4 4b BRBEAT SR HURN A AL, it GC - MS 3
Mro B % kRt #Eas FE
1.7 BERREFEN
1.7.1 #FKHEZRF(TEF)FHF  FHHEYEHT
(TEF) it WHO F 7, 2 5 500 5 AR i 7R T i —
Fofoxk Z2 A ) 2 i XURS: I PEA O vk, B AR T REPE 2
AL, I A B 2 B AT (Toxic Equivalency
Factor, TEF) K45, #1E & W b o9 & A0 oy 548
G YRR LR T R R R

THH X PAHSs (19 g RRE XURS: P40 328 FH 3 24 1 T
T-(TEF) J7 kA5 16 FhiL4% PAHs XA (a) 26
(BaP) fy SR S EE R L . E L) BaP SRS I
Yy, Bt & 5 (TEF) {524 1, 4 HAth PAHs 5
SEEAY BaP HALTEME KON, 15 HH & PAHSs 1) TEF
{EL, H SR M 16 AL 455 PAHs AR XS 2K 3 (a) B
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(BaP) i #EHE21 REVRIE TEQ,,, 7 -
TEQu,» = 2 C; x TEF, (1)

K€, 5% i A~ PAHs (W BT R FE, ng/kg; TEQ,,,,
FEXT BaP [ 5 5 1 4 1Mk, ng/kg; TEFI, 56 @ 4>
PAHs Xf i) TEF {H..
1.7.2 HBERFEFM R LA B0 KR (Incre-
mental Lifetime Cancer Risk, ILCR) ¥ B4 £ F A8
Py PAHs X db 5% Ja B B B0 KRS, 118 2 50
A
ILCR = TEQ, , x DR x SF x CF x ED/(BW x AT)
(2)
s ILCR Sy PAHs e 585 R nl SO & A 808
B 3 TEQy,» 1 PAHs FHXT T BaP [ %350 3508 B 1
(ng/g) ; DR N & FIHE Y1 i H% A it (g/day) ; SF
BaP 1 30988 KU R 504 M 2 @8 4 f, 7. 3kg - A/
mg' """ SED N RFEAER (a) ; BW AR (kg) 5
AT Jy NFEI U #54r (a) 5 CF S5 ALHF 10 °mg/
ng. VEH] USEPA 7 9 S H00a"™ : ED 3o T 8UE
YL 30a, X FEUB Y HL 70a; AT X HEBUE P HL 30a
(10 950d) , X} THUEHHL 70a(25 550d) .

WA USEPA X} ILCR 1) 18 A 20088 KU X 1], 24
ILCR<10 ~° i} 2278 KU AT LUK 32, AT R B — 45
(it 5 24 ILCR > 10 ~* i} 38 /R B 2l 7K 32 1) 9
i AU ZKSF 1B XU S AN AT B2 32 19, 202 R B
NERIATE) ;25 ILCR Ay F .35 Z [ s, ) XURS: 7K P i3
T H w5 R, EA TR B B0 A, HIR AR 25
R AT

2 HERHH

2.1 AF#EMHD PAHSs 545

MF 1T, £ R RE i eh S PAHS ¥ B
A 1. 46 ~303. 16pg/kg, > PAHs EARFEMEEH
TR o2 v B 0 s AR S 2 R > B A >
SEQERFI > VAN > MOME > K S > F okl
H BRI A8 A TR i E 6 PAHSs SF- 857 3 8 2
7 [ S R 2% 4 (DOF) e 2 IS v PAHs i dk
Pl 25 pne/ke' " o

SEAMET AR, LS X S AR S,
PAHs [{)°F B4 7K ¥ (26. 87 pg/kg) 1 T P HEA 48
W1 (14. 5pg/kg) I B PTG (13 4pg/ke) L 2 A0
D25 (7. 9pg/kg) K (0. 95pg/kg) FIEE 3 (0. 89
ne/ke) Y PAHs f -39 i K S 5 AR T
LG DL (124 ~ 384pg/ke) A1 H W (46 ~ 219pg/
ke) " AT L 5 PO IR R EE, G ST X R

HIMPh A Y o PAHs - 249 3 K P T Xia 25 3
ARIESE A (195. 30pg/kg) (A2 A (189. 00 g/
kg) (1125 (160. 30pg/kg) FIRG N (87. 49pg/kg)
> s PAHs BV, T 5 T 5 (20. 60 g/ kg) I 4E 45
(8. 73pg/kg) H1 X | PAHs HIHJE

FRTEE A P X PAHS BO0F5E40, 5B
AHGEA L, AR AU HLIX Y PAHS -9k B
TR RAR . A T B BE W) P O Tl (624 wg/kg)
FIURE B AR 73 (40. 2pg/kg) X o PAHs fF 24 3%
NS AR TR M T B R X o PAHSs -2
W (52. 39 ng/ke) (sl Rojo Camargo L) AT T
42 4y PG T A AN R R R S e 13 Fe
PAHs, it #E XK ) PAHSs, X, PAHs ¥k B0 &
10.4 ~112. 0pg/kg.

TEA TR A& AR il b, 82 5 PAHs ( X, -
PAHs) V- #) i B2 7 5 X, PAHs A [A]; 1 8 JiT
PAHs( Y, PAHs) -2 B2 I 7w A A [R] , Sk 22 bR
> AEAEM > ZEAEAIm > AN > K > Bkl >
il o 72 X PAHs b, 25 SEFRTEFTA FE A 2
AR, BRI 2RIRZ R 88% 1M 25 W ~F- 24 vk i
A 16.29pg/ kg, 7E X PAHs Hf, 283F (b) 98
(R 3 e oy 81% 5 T HA & BUR TR BaP £
HAREAR(12% ) , P BE N 0. 20 g/ kg, AR T3
] b SR R 1) BaP 72 il I Hh ) BR 2 (10pg/
kg F 2pg/kg ") o

Ak, HETER B LAZR I (a) B ORI (a) LR
I (b) Z¢ B i 4 Fh B0 1 PAHs 1Y B &
( X, PAHs) fE R R, ADF5EH X, PAHs 7EA48
RIS FHAE A0 o P Y50 BE Ry < A6 2R T >
ZRRIM > FEAERFI > A > A > K9 > &
Ko X ,PAHs By ¥k BE S A 0. 01 ~ 6. 63png/kg,
% F RS ML AE [ X, PAHs BREUARE R 10pe/kg'™™
5 (1 92pe/kg) AN 3k Bl (1. 34py/
kg) LI PGP N2 % e A F b A 7 X, PAHs
-2 13 1. 36pg/ kg™ MIIE, T LK T+ Perells' ™’
B Al h X, PAHSs Y (19. 58 ng/kg) .

2.2 7 #hEAEYR T PAHs 4

AR £ AR PAHs 21 BURRE AT
JIEANTR) (S R Ui DA 2.3 F1 4 PR 5T PAHs
AT S BN 6 AR BT PAHs fir i b B BIG, L
HRE T AR 5 3R PAHS, Kl TP AR 6 3R
PAHs, &1 AW ZRRI T X o PAHs MBS e, 8
118. Tpg/kg, EZ DL 2 I 25Uk B A &1, 18 85. 57
pe/kg, i Z R Y PAHs WK EE(Y 72% 111 3 4.5 .6
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Fx1 ESFREWMEEART PAHs [5RKEKTE ( pg/kg)
Table 1 Contamination levels of PAHs in samples of edible vegetable oil/ ( pg/kg)
SR ey AT N FH TEQyr N TV
Number of rings Analyte Maximum Minimum Average /(ng/kg) Detection rate
2 2% Naphthalene 252.0 N.D. 16.29 16.29 0.001 69
J& 5 Acenaphthylene 10.74 N.D. 1.35 1.35 0.001 69
J& Acenaphthene 2.32 N. D. 0.33 0.33 0.001 75
3 %j Fluorene 7.45 0.15 1.04 1.04 0.001 100
JE Phenanthrene 19.32 0.49 3.08 3.08 0.001 100
B Anthracene 1.37 N.D. 0.24 2.40 0.01 75
3¢ B Fluoranthene 5.56 N.D. 0.97 0.97 0.001 81
£ Pyrene 4.25 N.D. 0.81 0.81 0.001 88
4 HIE ()
HIF () B 1.27 N.D. 0.27 27 0.1 75
Benzo(a) anthracene
Jifi Chrysene 2.36 N.D. 0.62 6.20 0.01 100
HIF(b) %R
Benzo(b) fluoranthene 1.86 N.D. 0.34 34 0.1 81
HIF (k) %R
3 Benzo (k) fluoranthene 132 N D. 0.10 10 0.1 13
HIF () i .14 N.D 0.20 200 1 13
Benzo( a) pyrene
BiJf(1,2,3 —cd) 2
Indeno(1,2.3 - cd) pyrene 3.19 N.D 0.34 34 0.1 56
ORI (a,h)
6 Dibenzo( a,h) anthracene 1.28 N.D. 0.12 600 3 >0
#IF(e,h, 1) e 6.23 N.D. 0.79 7.90 0.01 38
Benzo( g,h,i) perylene
> PAHs 296.8 1.41 24.99 59.47
> PAHs 14.75 N. D. 1.88 885.9
> «PAHs 303.2 1.46 26.87 945.4
> ,PAHs 6.63 0.04 1.43 267.2
> ¢PAHs 18.65 0.04 2.78 919.1

i X PAHs 825 JE M U8 A AE L OOE BB Ll BRI (2) 10 FRER SR PAHs; X PAHSs $5 55 (b) FER0 I (k) 288 F9 (a) BE .
I (a,h) B RFE (g, h, 1) 46 B (1,2,3 - cd) B8 6 FHEL i PAHs; 3, PAHs $5 43 (a) B H5F () BRI (b) 904 Bl PAHs; 3 PAHs
FEHTF (a) B HIF (a) BLIRIF (b) 2 g IRIF (k) JE8 A (a,h) BRI (g, h, 1) 48 E9F (1,2,3 - od) ¥ 8 FhEUEE PAHs; X, PAHs

15 16 Fhflpfi PAHs; N. D. FoR RAG ;T 1)

Note: X, ; PAHs refer to naphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, chrysene and
benzo( a) anthracene 10 kinds of light PAHs; Y.y PAHs refer to benzo(b) fluoranthene, benzo(k) fluoranthene, benzo(a) pyrene, dibenzo(a,h) anthra-
cene, benzo(g,h,i)perylene and indeno(1,2,3 —cd) pyrene 6 kinds of heavy PAHs; Y., PAHs refer to benzo( a) pyrene, benzo( a) anthracene, benzo
(b) fluoranthene and chrysene; Y 3PAHsrefer to benzo (a) pyrene, benzo (a) anthracene, benzo ( b) fluoranthene, chrysene, benzo ( k) fluoranthene,
dibenzo( a,h) anthracene, benzo(g,h,1) perylene and indeno(1,2,3 — cd) pyrene 8 kinds of carcinogenic PAHs; Y. ¢ PAHs refers to the 16 priority

PAHs; N. D. means not detected. Same as below
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PRAEHRY PAHs e BERLAG, 7090 7 X 16 PAHs HZ /Y

16% 5% 2% 1 5% . 52 WA 6] 19 02, 164270
H1 3 BRH1 4 1% PAHs ¥R fie =, 430 i X, PAHS
BN 47 % R 45% 1 2 ¥4 PAHs [¥) L B 3AIG, 1Y
17 X o PAHs V& BE 1Y 3% . ZEAEATFIN T X o PAHSs ¥
JERE N 8. 91 wg/kg, Horp 3 A1 4 R 42 5T PAHs
AR B2 B, 20 3l O 4. 61 g kg 1 3. 04pg/kg, o
Y «PAHs & B 1Y 52% Fll 34% , B8R K G 18 Al
T E KA X PAHs YR AR, (HAL DL 3
¥ PAHs g 3, 233 5 4% B X, PAHs %% 1 66% |
55% 14% F156%
2.3 AE#ERAEYHS PAHs RIESHT

7 £ R T PAHs 41 R4S AE 32 5k %
25T PAHs , SR BT I8 4 1) & R A A ik
42 PAHs Hog 28 PAHs XU K, — 5T RE 5
TEHE RS YA ¢, B IRER PAHs LS 2R PAHS
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WA GO P AR TR L 7 e A Wy i 2
FIFE e 3 im0 , X 5 Martorell 251138 25 1) PG BF 5
INZE % e WA ZEFERFI A3 B A ST v
ZEFNAEHR B d5e 5 (6. 25wg/kg A1 1. 23 pe/kg) (451
ML . 59— it 55 FAE I e i AR B 1.2
Tt R AT 6, R 2 v R T B TR S TR
PAHSs (177 A5 M0 i Ko ASBIFE v A6 2B T A S A0 HF
MWL 3 A4 PR RS PAHs Dy 32 X AT RE S I
T A R R TR EE SEARTE 180 ~ 200°C 247
O 2RI R bR T 28 (2 3F) Ah, i 3 310 4 3R
PAHs W JE# o AR5>F 5 1) PAHs W] BEFEAH XK
B ( <200°C) I L4 AF TR . Cheng %1 fif
IE T ZRRFFHLRE I 6] BaP BOTE BOML ], 2 PR 2
JRIM A BaP e 5 5 T 2 PRI, I Bl RE e R
Ji (80 ~280°C ) 1 FI /= AIES ] (10 ~ 50min) 1 ZE
M FHE . Houessou %5 " B 5% & BLAE 200°C 42 45 1
R ME = A T AR BEURIZE IR (a) BU%E 3 300 4
W52 PAHs, 245 & T+ & 260°C B, 26 Fl i 5 4

HZ TR A W X F WAL X
BRI AR AR 0 T A BE RS 5 e st i L
Rl
2.4 gREYH$ PAHs g% B ITM

Z M [ BB IR SRR DL 1A 2 41 iy Bt 5%
SR e B R U £ R PR A
ARA 42¢/ FRuE N H A 36g/ AR A H , Horb 2 R
AT B L0900 3g/ bRt N H H 2g/FrtfE N H ;0
INSBCT B3 2 i B AR 0 i 4% A 23 31 R 36/ F
HENH 1 31g/FRuE N H, b Z R B R 5 oo
B 6g/bRUEN H A Sg/FRfE N H s 4R 5 2 IR
PR35 AL 5050 0 33/ ifE N H A1 29/ 1 1
NH A R4 AR F 2273 508 Se/ bR N H
M Sg/FrfENH o 18 % K LA FJSAR TP Y iRy
62. Tkg, o 54. kg, MHEA X (2) IHEGRIA
[7il 3t DX MRS 2 B IR il f PAHS §5 JL P 7
BUm RPN AR (R 2) .

#2 AEAMRFEINEEASESAEYHENERBETRAEYHEE PAHs fj ILCR
Table 2 ILCR induced by exposure to Y, ,,PAHs via all kinds of edible vegetable oils consumed
by both gender adults from different regions

KIki Metropolis

/N T Medium and small cities

XK} Rural areas

i Type

B Male 2Pt Female 5 Male 2Pt Female B4 Male 2P Female

KEilH Soybean oil 2.18 x10 77 2.16 x10 77 1.87 x1077 1.86 1077 1.72x1077 1.74 x1077
AEAE T Peanut oil 5.09 x10° 5.03x107° 4.36x10°° 4.33x10°° 4.00x107° 4.05x10°°
JEFH Blend oil 2.15x10°° 2.13x10°° 1.85x10°° 1.83x10°° 1.69 x10°° 1.71x10°°
FEAEFEI Sunflower oil 2.62 x107° 2.59 x10°° 2.24 x107° 2.22x107° 2.06 x10 ¢ 2.08 x10°
T Corn oil 4.80 x10"7 4.74 x1077 4.11x1077 4.08 x107 3.77 x1077 3.82x1077
BRI Sesame oil 1.34 x10°° 1.03 x10°° 2.68 x107° 2.57 x107° 2.23x10°° 2.57 x10 ¢
Hi il Olive ol 4.21x1078 4.16 x10 8 3.61x10°% 3.58 x10 7% 3.31x10°% 3.35x1078
SARFREE Overall level 4.62x10°° 4.57x107° 3.96 x10 ¢ 3.93x10°° 3.63 x10°° 3.68 x10 ¢

®3 AERAEM#S I ,PAHs f1Y (PAHs iREREHBESHELE
Table 3 Concentration values and equivalent carcinogenic TEQ of Y ;PAHs and } ,,PAHs for different edible vegetable oil

E IR Y PAHs Y . PAHs Y PAHs/ S, PAHs

0il type C; TEQ,, C, TEQ c, TEQ,, /TEQ/%
K53 Soybean oil 0.56 42.74 2.40 44.71 0.23 96
A4 7l Peanut oil 5.26 1 007 26.83 1 041 0.20 97
JEA07 Blend oil 1.21 437.2 3.75 440.2 0.32 99
FEAEFE Sunflower oil 2.16 525.7 8.91 535.6 0.24 98
Ky Corn oil 0.30 95.98 2.38 98.19 0.13 98
2 FRIH Sesame oil 12.44 3717 118.7 3 830 0.10 97
HE I Olive oil 0.25 5.52 3.03 8.60 0.08 64
JEATREE Overall level 22.18 919.1 166.0 945.4 0.13 97

€, 5 i > PAHs (YRR E  ng/ ke TEQ.., , X s PAHs MBI MEREYE 2 L, ng/ke s TEQ, X 1o PAHs f97E1E 2 i, ng/kg
Note: C;, mass concentration of the i th PAHs, ng/kg; TEQ,,.. , > sPAHs of carcinogenic toxic equivalent, ng/kg; TEQ, Y. ,,PAH stoxic equiva-

lent, ng/kg

IR 2 AR, ROl T A J B PAHs (1 28/
AR U XU (ILCR ) s R T /N T A, BRA
A1, IR A0 /Nl T 55 PR X PAHSs ) 28 A4 i
Hom AR (ILCR ) W R Ttk 7 6| APl

PAHs (138575 S50 AU A < A6 26 T > ZEAEFF il > 3]
FH > 2RI > FOK > KRG > M. & A
Ppit PAHs X BAF e B A S0 XS #R 4 1077 -
10 IR F AT B2 K- (107°) AR T8 56 2 XU {8
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(1074) o [, b X 4 2 436 A A 0
SR PAHS e R 7E 1 52 HO T LA

Hesh, A WS T S PAHS/ 3, PAHs (1) [t
{ti, S ,PAHs/ ¥, PAHs ) HL(H A4 | %] PAHS
ek N R 25 b M X £ R o
28] > sPAHs/ Y, (PAHs HIHL(E M 0.08 ~0.32(F3),
WEAEE T8 5k BRI S PAHS/ S PAHS (19 1t
(0. 13 ~0.93) HIE" . 7 S, PAHS o5 24 5t
WP (TEQ) Jy 8. 60 ~3 830. 44ng/kg, ¥ PAHs [%L
FEEREE X HEWR B (TEQ,,,. ) H 5.52 ~3 717. 15ng/
kg, TEQ,,./TEQ LA (KRR 25K TF 95% .

3 4
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