+ 1 (Soils), 2009, 41 (4): 583~587

BRI = A B BN T R SR P B IR IR S A HHAE”

oF, L

B2, #HE NS,
(1 REEWHELRY WIS, J"ARAKR5E  523009;

KRS,

= m S g
BRES3, HEs

2 JTRASMERY IS, M 5100455

3 TR LSS LTI, T/ 5106500

W OE: AERSERE 77 DA,

RO FUEAOTIE 16 R chl 238574 (PAHS) BEAT 0 #T. 4iREK

H1: ZREEMTERE T 16 FIPAHS T f7E 26.35 ~ 3748 pg/kg 2 [0, P54 656.3 pg/kg: i3 PAHs 7 LA 3 311 4 A PAHS

F, HAPAHSLLTE

HEMFEE R iR ARG PAHS & B2 RN, 3RS P IOPAHSs & d i, 222

PP BRSNS RS AL AR ST RS 32 21— 2 R HIPAHSTS % o

KR B 2O
FESES: X53

SR AR3ET

LI TG (polyeyclic aromatic hydrocar-
bons, PAHS) & 2 /AT AR b i 1 i
MU 3, JLaE I SR BRG] A 4 4 1) i 2 300 20
WA A O, A R PR B R I S A0 (A
PAHSHT HARFIN Ny 2 Pk, B T HEse AR YA, &
TR F S PACAT R i . A W 55 AN 58 4R
Bell, PAHSE— 251 2 Nk 2 AN DL R ZRIRAL 4 5%
RN /AR E R A mE R e, 7
T CAREAR . i T IR PR PR e v, )
DU Ik KA PR ATE FH R ENFE A R A BN
T AR R, JEER RN ITR, AR
BB, dEE L e & g Rl Mk, TR
Bi P PAHSIIIT T A E 2R L.

HREETT AN ERIT = AR, AT N R IIP
KA Z 8], FEHER i) B JSURIAIG Ll BB 2 . 20
40 80 AFARLAK, ARFEMRMTIXATALH, WS T
FAOE AL 23 ) T A58 . it 2008 4 458
WA Bl 370253 1476, 1B RE PG Ar
TE 447, TR 2.2 J7 5, HLBhZE 447 i 122.53
Jits [N, RIENTHE SRR 2.07 JThm?, B
ST BRVL = A DXCE I g s A Bk . DA R
TP R e L™ AR T M RS i, 4
2 (1 L SERAR 7 AR ™ FL R O, O T A AR

SENT BT PAHS (175 49IRIL, X5 PAHS ¥ 4L 1) 8B
BIRPEBIRAK, TATEARSE TR 77 DB, S
M USEPAB000 #: #1) 77 72 S Joit i ORAE A o s 28 i, % 3L
B 16 Ff PAHs FEAT T % BT, WL/ AR AL,
WS BRI S Yoo, A GBI R S5 H, A=
PERT AR B B R A

1 #MR57FE

1.1 HmRE

AR RE SRR 2 JE AR SE T AN R DX, 3R
RAEPRAL, TERAEYBOR IR AT, 2R
W BR S A P B AT RAE o SR FHREVE BN LRI,
KEE s — Mk 5 AL, SRR R AEY AT & TR
gy o KRB R RPIE 1 M 50805, e AokK
VeI BRI A A b, T R OB AT 40 FRn i ok — ik,
RIGIRT Ky, FAAEEANIIUIRE, Al AR AT 45
ACHAT R TAEBE, TR A 45 H
1.2 X5

ST SRR I 2B al, SR A3
IR M, JFEOIERI T IF ki
A DIKMA 24 7] 7= i (HPLC 28, fiEke (80 ~ 100
H). Adbss (100 ~ 200 H) EMHTH, f&HEE. &K
HBEAK Y 32 i 70 T8 XU Th 3T, 43l E 180°C . 250

ORI HEKE ERTTFUR EMER (973) TH (2002CB410810) FJ ZRAFHLBOCHHRITH (2006B3663002, 2006B2063002) #tH).

* JlHHAEE (hfwan@soil.gd.cn)
EZ TS P (1977, Y3,

LR BN, #id, TR, J:ZNHREEIIN T4 &8 5T. E-mail: kaiw@dg.cn



584 +

% 41 %

‘C s 12 hy VARSI 3% LB TK, TR
PR, AR IMANIE Ok, AR T R h & .
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Fig. 1 The distribution of different ring PAHSs in vegetables
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1 PAHs EIEKPHIEE (ug/ke)
Table 1 PAHSs concentrations in vegetables

wEY R TE bRz A 5 R HU(%) Kot 2 (%)
2% (2) 4.00 ~25.72 9.89 4.24 43 100.0
& (2) ND ~ 61.04 457 12.78 280 33.8
—EE (D ND ~ 118.0 3.56 13.32 375 83.1
% (2) ND ~ 110.2 6.48 12.34 190 935
&) ND ~ 16.00 1.48 3.33 224 39.0
3k (3) ND ~ 1514 148.6 207.2 139 98.7
WH (D ND ~ 1090 135.9 206.1 152 80.5
(4 ND ~ 1202 137.6 206.9 150 88.3
FIF[a]E (b ND ~ 226.0 24.32 38.56 159 83.1
Ja" (4 ND ~ 532.0 71.66 95.82 134 94.8
HIF[L]PEE (b ND ~ 190.0 21.46 37.75 176 70.1
FIFK]PE S (4 ND ~190.0 19.92 32.95 165 64.9
FIF[aIE” (5) ND ~ 90.00 7.20 12.83 178 70.1
EiJf[1,2,3-cd] " (5) ND ~ 78.00 2.40 9.31 388 15.6
ZHIf[a,h]E" (5) ND ~ 774.0 62.03 140.3 226 39.0

HKIF[ghildE" (6) ND ~ 1.54 0.38 0.17 46 2.6

¥ PAHs 26.35 ~ 3748 656.3 719.0 110 100.0
Y. PAHscarc 4,35~ 1047 209.4 259.4 124 100.0
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SE P B 1SRG R BRI R, 1fTiX 3
Tl A HLEE S5 R 1 B F 425 R i 2 D) AR 5
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Fig. 2 Total concentrations of PAHs in different types vegetables
2.3 BRI PAHs BIiT KT

IR N PAHSTS 5ol — Mk 10 ~ 20 pg/kgt®. A
AR, RE s — e g Foa =3
WA T b e m . Bk POk, RSB gRSE
PAHSs (1) 7 & [ tht J 2L Ath b DX 1) 35 & K 74 4 .
KipopoulouZEMIF 5 R B, - 75 i Tl X34 1 R 9 3
HPAHS 7 B I E 4 0 4 161.0 A1 42.0 ng/kg.
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ng/kg . R P 3 X iR 2K A2 PAHS TS Y i > (R AT SR
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AR P PAHS & 2 T X . Bakker25M
AR E T Hrh) M 50 mEgZE R #E, b 7 FhPAHS
/1% 8000.0 ng/kg, (A E T AH [ AR AR R HEFY,
H A fPAHs & f k) 2000.0 ng/kg. SmithFilJones 4
i, PAHSIILIE K5 e BIEAEA) (1) I iy Tl i A 4
R AR AW ) B o A PAHSIF 5 Y KPR T 3208
. AT LA AL S TAAL e 2 4, AR
Al RS GRS TR R B A T e 2 5
Wi AR A7) PAHS TS G /K1 1A B L IR 35

IR A DA AR (GB2715-2005) 2k 3f:[a] i
TR 5 po/kg B, JH 32 ANEEAE
2RI [a] P by, HibrAh 41.6%, ZE51ER
HAo
3 ik

(1) ZEZEW LT PAHs 18 EVL 4 26.35 ~
3748 pglkg 2 7], ~FH{EA 656.3 pglkg. BiskHLL 3
FI 4 3 PAHSs b3, AN PAHS LUREE, BERIFEN)
TR

(2) MRS R B IR PAHS 75 & & A
) AR H) PAHS 22 SRR, BB T sl pp
) (1 2E K S MR AIE
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Distribution Characteristics of PAHs in Vegetables of Typical City in Pearl River Delta

—A Case Study of Dongguan City

WAN Kai®, JIANG Ming?, YANG Guo-yi®, ZHANG Tian-bin®, GAO Yuan-xue®, WAN Hong-fu®
(1 Dongguan Environmental Protecting and Monitoring Station, Dongguan, Guangdong 523009, China; 2 Guangdong Environmental Protecting and

Monitoring Center, Guangzhou 510045, China; 3 Guangdong Institute of Eco-Environmental and Soil Sciences, Guangzhou 510650, China)

Abstract: 77 samples of vegetable were collected from Dongguan City, a typical city of Pearl River Delta and the concentrations of
polycyclic aromatic hydrocarbons (16 US EPA priority PAHS) were determined by gas chromatography equipped with a mass spectrometry detector
(GC-MS). The results showed that the concentrations of PAHs in the vegetables ranged from 26.35 to 3748 pg/kg with the mean of 656.3 pg/kg.
PAHs were dominated by the 3-ring and 4-ring members, the most abundant individual PAHs were Fluoranthene, Pyrene and Phenanthrene. The
contents of PAHs in leaf vegetables were higher than those in fruit vegetables. The type of vegetable was the main factor that significantly affected the
PAHs concentrations. The vegetables from Dongguan City were polluted by PAHSs to a certain extent..

Key words: \Vegetable, PAHSs, Distribution characteristics, Dongguan City



