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ABSTRACT: Objective To investigate and analyze the contamination of polycyclic aromatic hydrocarbon (PAHs)
in 4 kinds of medicinal and edible substances, Aucklandiae radix, Citrus reticulatae pericarpium, Polygonati
rhizoma, Fritillaria cirrhose bulbus in Chongqing, and assess human exposure risk from PAHs residues through
ingestion of 4 kinds of substances. Methods A total of 160 samples were collected from 10 districts/counties in
Chongqing. The residues of 16 kinds of PAHs were determined using gas chromatography-mass spectrometry. The
contamination levels were evaluated based on the maximum residue limits of benzo[a]pyrene and PAH4 (sum of
benzo[a]anthracene, chrysene, benzo[b]fluoranthene, and benzo[a]pyrene) set by the European Commission for “food
supplements containing botanicals and their preparations” and “dried herbs”. The pollution characteristics of PAHs in
the 4 kinds of substances were analyzed, and the sources were identified using isomer ratio analysis. Health risk
assessment was conducted using the increased lifetime cancer risk (ILCR) model recommended by the US
Environmental Protection Agency (USEPA). Results PAHs were detected in all Aucklandiae radix, Citrus
reticulatae pericarpium, Polygonati rhizoma, Fritillaria cirrhose bulbus. The detection rate of the highly
carcinogenic benzo[a]pyrene was 24%, with an exceedance rate of 1.25%, while the exceedance rate for PAH4 was
1.9%. Citrus reticulata peel exhibited the highest benzo[a]pyrene detection rate (83%), and its maximum PAH4
content reached 151.66 pg/kg, exceeding the MRL by more than threefold. PAHs in all 4 kinds of substances were
predominantly low-molecular-weight 2-3 ring compounds. The ILCR values of cancer risk caused by taking 4 kinds
of substances in different populations were 1.46x107—7.26x107, 1.21x107°-6.04x107%, 1.89x107-9.38x107",
6.96x10%-3.46x107", respectively. Conclusion The 4 kinds of dual-purpose substances are contaminated with
PAHs at varying levels, primarily due to biomass or coal combustion. The health risks from oral intake of
Aucklandiae radix, Polygonati rhizoma, Fritillaria cirrhose bulbu are low and within acceptable limits. However,

Citrus reticulatae pericarpium poses a potential health risk due to PAHs exposure, warranting further attention.

KEY WORDS: medicinal and edible substances; polycyclic aromatic hydrocarbon; pollution status; risk assessment
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aromatic hydrocarbon, PAHs)%%, H:H# PAHs 1 R 4MNE M5
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PRI, 1976 4 EIFBE 4P E (US Environmental
Protection Agency, USEPA)#fi £ T Z%(naphthalene, naph) .

J& ¥ (acenaphthylene, acy) . J& (acenaphthene, ace) . 7/j(fluorene,
flu) . 3JE (phenanthrene, phe) . & (anthracene, ant) . ¢ &
(fluoranthene, flt) , 1*(pyrene, pyr) . #71:[a] & (benz[a]anthracene,
baa). Jii(chrysene, chry). ZKJF:[b]¥¢ 1 (benzo[b]fluoranthene,
bbf) . #E JF [k] %% B (benzo[k]fluoranthene, bkf) . & Ff:[a]i¥
(benzo[a]pyrene, bap). EiFf[1,2,3-c,d]i¥ (indeno[1,2,3-cd]pyrene,
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JE(benzo[g,h,i]perylene, bghip) 16 F' PAHs A5 A e 14 i
(35 Je ) A F 5 2 A 2 b A A K i A e el B I
SRS Y23 R KR 3E Y PAHS, I HLE AR ARSI
AR, RJEE T AR, DT A g A

Flr PAHs W & 35, 3% S MH @55 - 5T i 75 (gas
chromatograph-mass spectrometry, GC-MS)XJ fiji& 16 Ff
PAHs AT, /AT IS YE L, R USEPA HfEFFYZE
B8 AU (increased lifetime cancer risk, ILCR)fERI AT
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FA T AT RE AR AR, FEHUCRAE M BERE (A5 T, Bk
Ve T, BRERITIEVIBLECE B, W LAl K AR 4
M RBEFE S S E N TR A8, BRAE S 2) 500 g, i
LORAEWRFEFE T 41 0y, EORSAE R 36 1y, REFES 43 4.
KA DUEERE S 40 r, 4 FRE SR IE 160 £ o

.12 LR 5EA

TSQ-9000-trace1300 < HH-Ji Ik AN (35 [EI R 2R kit
IRBHBL A 7)), Sartorius-CP224S(KEE 0.1 mg). Sartorius-
ME215S(#E B 0.01 mg) 7R [FEZ R (L) 5 5 A R
% Al ]; SF-TGL-20DR %l & .0 #L (L ¥ JE 14 /R 24 H);
Turbovaplv & XY (i Hit Biotage /A Al); 16 ' PAHs AR
(=R G0063561, BrHrikEE R 2000 pg/mL, JtnT& R4S
AEYFHE A RA D, 5 RS PAHs INARIEAR (LS
2101908, i 200 ug/mL) . PAHs 4>F El#i4%(200
mg, 6 mL)( RSB A RAR); DB-1701MS i
(30 mx 0.32 mm, 0.25 pm)(3E FE LR A H).

Ok, e B[R L, B ik THEAR(E
YA BRA N, Ak Bl zlifhK,

1.2 75 &k
1.2.1 FfERERE NAFER G H &

16 Ff PAHs TR G FRUEIN 475 : T 16 Fl PAHs TR & 45
WEVAWGOE i, RN EARE B TR B 1 pg/mL IR G5
idae

WFRIR AT &R B S FiRAt PAHSs IR A AR
T, SRR R BT R 1 pg/mL AT

FRUE RPN AN 45 FE% L 16 F PAHS RS 51t
W VT S IFRIE & VS B, IR 16 B PAHs BT VR
2.0, 5.0, 10.0, 20.0, 50.0, 100.0, 150.0, 200.0 ng/mL,
INARIF M 4 100.0 ng/mL BOFRIERFIE W .

122 #Homara

BAFEREL 500 g, #EEIF 2 S0, R, FREL2 g,
INAWFRIR A 47 0.1 mL, JIMAIEC % 8 mL, A1
L 20 min, 8000 r/min 50> 5 min, B EIER A, FRENIE

Cbe 8 mL A I 1R, &3 EIHH, 30 °CARE S mL,

PR VR AR PAHS 43 BRI AR FH 50 8 S mL
IECkt 5 mL ik, Wegmimiad A, i, FIECHE 6 mL ik,
10 mL & B, WEEBETIR, 30 CCARMEIET, A
IECKE 1.00 mL 2, i3 022 pm JERE, BOERAH T
GC-MS 4341
123 &z

i R RIS A0 : DB-1701MS @341 (30 mx
0.32 mm, 0.25 pum); AR 270 °C; HTFHERAT: #8

40 °CHFF 1 min, 7ELL 25 °C/min FHE 2 180 °C, £ 0 min,

FELL 5 °C/min FHE Z 280 °C##F 0 min, F-LA 10 °C/min Ft
MRZ 300 °CPR¥F 5 min; ZAH 99.99% 4R, AR

PERE, gEAERE 1 pL, Wi 1 mL/min, RHHE FEH L
(electron impact ion, ED)J, HLFRER 70 eV; & FIRIRE
300 °C; AL 300 °C; WAFIGER W] 3 min; PEFEE
F- W (select ion monitoring, SIMFER

1.2.4 R34 %

(1) PAHs P 5 &

PAHs M Y B 1A ST bap WBUE 4 & [H T (toxic
equivalency factors, TEF), ¥ Hi%E R 115, M 25
NEOHEHAM PAHs MEEM Y&, RIESRA T 08 XU PEAh
B, K5 4 BB PAHs WAL bap B BEPE 2 E vk .
AHFFE R Nibet il LaGoy #E#E TEFs {EHU'HH57 4 Fhd it
H PAHs HIREVESF ALK B (TEQpap), HHHE ALK (D).

TEQpap=CxTEF;x1000 (1)
K H': TEQuay & PAHs $053 bap MM 2 1=, ng/kg; C N
JiH e i A PAHSs fHE, pg/ke; TEF, W45 i )5 PAHSs
JIERF LB TEF {H; 1000 S S 5 01

(2)F0g KU PEAh A 7Y

AWFFEMKHE USEPA HEFF (Y ILCR WFNREEY, 174l 4
T PAHs X ARERERREE o ILCR A L(2).

ILCR=TEQy,,,XDR*CSFXEFxCFXED/(BWXAT)  (2)
3 TEQuap K HEF RN 43 1 AR S -2 {8, ng/kg; DR
7 H 8% A 2 (dietary referenc), HR4E 2020 45/ ( FPE 254 )
U K7 H AR E&R K 0.006 kg/d, BREz HHREEK
{H 0.01 kg/d, #oAE H R RAE 0.015 kg/d, KA UEEH
FHELEURRAA 0.01 kg/d; CSF iy bap (i & B0 AHEE 7
(carcinogenic slope factor), BCOF-I{H 7.3 g/(kg » )Y EF
R EEATR, B 365 d, ED K #R#E4F 4 (exposure duration),
a(JLE ED=7, /04 ED=7, M4E AN ED=43, &4 A
ED=10)""; BW W AMKKIAE, JLE, 046, RIE. &
SENAHIR 24.1, 51.1, 63.1. 55.6 kg; AT HEHHEA
(average lifetime), Mt 25550 d*”; CF % 4k B +
(transforming factor), 10 mg/ng. H:th BW BUE S %4 53¢
BR[2171854% o
1.3 HIEAIE

KF TraceFinder T AEBSHAEXS B iEAToREE . EPE
FE T A et 5 8 A Microsoft Office Excel
2021 B AR EAAER

2 HREHR

21 EMEERE

# 16 F PAHs 1 5 R AR AR IR G AR B A
AR - BT IEA h JEA T AT, e P 56 ] I bR
+i R W55 F (National Institute of Standards and Technology,
NIST)i &, e H ARk & W 0k B i 8] e PR B i 1 2
B, RHIARREE R, RIESEILER 1.
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Table 1 Quantitative and qualitative ions of 16 kinds of PAHs and their corresponding isotopes

Mo 245 W mEET EME T E 1 R EyiE

naph 2 128 127,78 %5-Dy ¥=0.01324X-0.00444

acy 3 152 151,76 JE-Dio ¥=0.01886X-0.01366

ace 3 154 152,76 JE-Dio ¥=0.01283X-0.00548

flu 3 166 164, 139 J&-Dio ¥=0.01369X-0.00036

phe 3 178 152, 89 3E-Dyo ¥=0.01382X-0.00547

ant 3 178 152, 89 3E-Dyo ¥=0.01189X-0.01441

flt 4 202 200, 101 HIF[a] E-D,, 7=0.02295X+0.01701

pyr 4 202 200, 101 HKIF[a]E-D), Y=0.02225X+0.02596

baa 4 226 228, 114 HIF (o] E-D,, Y=0.00402X-0.00114

chry 4 228 226, 114 H I [a] E-Dy, ¥=0.01322X-0.00915

bbf 5 252 250, 126 36-Dyy ¥=0.03657X-0.10230

bkf 5 252 250, 126 36-Dyy ¥=0.01715X-0.10740

bap 5 252 250, 126 I ¥=0.01346X-0.00968

dbaha 5 276 278,139 I ¥=0.00469X+0.01004

indp 6 276 274,138 J6-Diy ¥=0.01960X+0.00129

bghip 6 276 274,138 J6-Dyy ¥=0.02524X+0.03879

AR 1: 25-Dg 2 136 134, 108

HFR:2: JE-Dio 3 162 164
PIFR 3: 3E-Dio 3 188 184
WHR 4: ZKIF[a]E-Diy 4 240 228
MFR 5: 46-Dia 5 264 260

22 REEH

BUE M 2 08 GB/T 27417—2017 { SHITEE b2
SIHT 7 ARG IR R ) 74007 i IAGIE, 16 R PAHS
HILR IR A 2.0~200.0 ng/mL, AH5EEE(HIIAT 0.996, 7F
A% BT & vk BE S 20~120 ng/mL FE Y, B CER
64.3%~120.0%, TEFRHN 0.3~1.0 pg/ke, AL TEESR,
2.3 PAHs REHE L RBFRIFR

R2HIHT 4 FAEWAYET 16 F' PAHs B & 4t
Y RIUBE RS 3, R 2 WA 4 A PAHS
A AR MRS, RE. BRE . &8 . KA 0 E: PAHSs
B BH B VL [ 4 B AE 74.46~1557.70 . 182.10~776.20 .
34.18~180.30, 62.16~152.14 pg/kg, F-IMEA> Bk 237.00.
360.50, 62.14., 95.15 pg/kg, ARFMBELE P S mE il
phe, HOREFIA 1 DUEE & fE A S 9S4 naph, BORSHoRE
HH baa. bap. dbaha. indp. bghip, K WNEH KK H bkf,
dbaha. indp. bghip,

H T E NIRRT, GB 2762—2022( £ h e E %
PR SIS R ) OIS WL KT
P HIEZEE MY bap T FRAEHUE, BNATLY AR T

WM PAHs BT TCHLE, BREAZE L& F 2015 AFEMLE <
R 245 B FLAH R S AR TR LA S PR bap
Ml PAH4 (baa. chry. bbf, bap Z )i K5k RE 5N
10 pug/kg. 50 pg/kg®, LA AHIERSE, K&, K.
WRE KA DB AR BUE A 5 bap K HH 518 9% .83% .
0. 3%, HPPREIR bap f 5 83%, K&, FREA
A 1HEIR bap M5k PAHA A NRIFEEER H, AF 1HEK .,
MREZ 2 #itik PAHA 84T, SRR 151.66 png/kg, 2R
) 35 L
2.4 PAHs iSARRAKIE ST

4 TP IO A AZ 5 Y P B R B> AR > K 11 DL B> HH
KL MR bap Al PAH4 K H R m A bRt oL, Hokwm
TEBUME AR . R M . 8545 . KA W 16 Fp PAHS
PIFREAAT WL 1. KL PAHS 43It 19 s A0 K2 07 25 4
WE, & 44 AU Rk iR PAHSs, &4 4 41
DL b1 PAHs Rk 0 T 5 PAHS . fE 1 HhEl A, 4 Fhd
FiH i PAHs £2 DL 2~3 )5 PAHs 8 F, REFRE h
3 3 PAHs fem, #IET 2 RS, 4 RIS E R
PAHs (5~6 1) BI¥HAR, 245 50 5 SClk[2 1] E — 2L,
BI245 44 vh S 1 19 PAHSs LL/NVS FH8BR .
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F2 HRERNE
Table 2 Results of sample determination
ARF(n=43) W Bz (n=41) HRE (n=36) K H W E:(n=40)
Horame W S REE B e okoal B fhE  okoom B SRR
Mugke)  Mngkg) 1% Mpgkg)  Apgkg) /% Apg/kg)  Apg/ke) /% Mugke)  /Npglkg) %
naph 2 20.03~13647 60.68 100 34.40~103.74 68.65 100  10.70~60.75 2836 100  19.18~86.73 43.51 100

acy 3 3.10~166.64 14.48 100 nd~183.45 31.45 95 nd~2.82 0.66 33 nd~7.49 1.62 43
ace 3 nd~8.67 0.70 16 nd~19.01 5.14 24 nd~3.41 0.20 6 nd~3.35 0.28 10
flu 3 3.06~80.52  11.87 100 11.19~399.75 72.67 100 nd~9.14 3.07 58 nd~49.58 1431 90

phe 3 17.28~738.08 83.71 100 55.47~205.95 104.87 100 5.80~32.65 16.42 100 9.91~40.64 25.47 100

ant 3 5.36~140.18 22.12 100 3.24~34.69 15.68 100 nd~3.76 1.24 53 nd~4.33 2.86 95
flt 4 nd~297.06 19.49 84 2.87~48.43 11.67 100 nd~2.79 0.76 92 nd~4.39 1.64 95
pyr 4 nd~208.2 13.87 70 2.18~55.72 1248 100 nd~2.39 0.91 53 nd~2.34 0.97 70
baa 4 nd~17.82 4.52 70 nd~69.31 5.72 39 nd 0 0 nd~1.08 0.05 5
chry 4 nd~26.46 2.33 30 nd~84.23  10.50 95 nd~1.88 0.36 25 nd~5.28 1.18 60
bbf 5 nd~10.66 0.81 16 nd~22.88 9.89 98 4.18~10.92  6.06 100 nd~4.35 3.24 95
bkf 5 nd~14.73 1.34 21 nd~45.32 6.02 22 nd~5.02 2.08 72 nd 0 0
bap 5 nd~13.58 0.52 9 nd~10.38 5.34 83 nd 0 0 nd~1.16 0.03 3
dbaha 5 nd 0 0 nd~1.86 0.08 5 nd 0 0 nd 0 0
indp 6 nd~13.01 0.33 2.3 nd~2.25 0.10 5 nd 0 0 nd 0 0
bghip 6 nd~7.82 0.33 4.7 nd~3.75 0.20 10 nd 0 0 nd 0 0
YPAHs4 nd~68.52 8.18 3.42~151.66 31.46 4.18~11.75 6.42 1.00~10.84 4.50
YPAHs16 74.46~1557.70 237.00 182.10~776.20 360.50 34.18~180.30 60.14 62.16~152.14 95.15
1: nd F/RAKH; ZPAHs4 ly baa, chry, bbf, bap 4 fill PAHs 2 fil; Z16PAHs iy 16 Fft PAHs Y B Al
:ggiz gg;g EE ant/(ant+phe) . flt/(flt+pyr). baa/(baatchr) 3 Fl' lLIEMLE A
u YPHAs (43) 4 1t B )5 2R HEWT PAHS SRUR .4 FP4 Y ant/(ant+phe) 53514
70 =Y PHAs (53F) i th 0.32~1.00( KR #&F). 0.37~0.85(FF ). 0.57~0.91(¥% k) .
° 28 = ZPHAs (65t 0.51~0.87CK 1 DB, flt/(flt+pyr) 354 0.26~1.00(KF).
j\g B ILI II 0.22~0.57(FE %) . 0.20~1.00(#H5) . 0.39~1.00(K 1 U1 %),
2 baa/(baa+chr)4> 34 0.34~1.00(AKF). 0.22~1.00(1% %) .
0 e i pres REIE 0.14~0.53CK DL B, }
S H12% 3 AT, 4 R4 PAHS 15 Y olc I 5 5k 28 ) e
SRR, /NES A3 RIS T VRIMRGE, A SR AT R A7 TE Sl
1 4 R 16 # PAHS PRSI 5T T HE R R H— 5 4 B A R PR AR OG, zﬁlifﬁ
PR AR, TASSRERD, 1

SRR FUFON A | R 15 e A ,\gﬁ}%a@ﬁjrﬁaa@
PAHs [ A AABATAIREE | Jlg s, 0 SOR DRI B, T R AR A s A SR

T PAHS FEFRET ORI, vk e, MRS ’BEE%EW%‘*M%;EHW%FE R
T VRN A, R PAHs Mg e SRR b *“Miﬂg* PAHs By
SR, BRI IS UK L (72T PAHS 1T iii”iggﬁ%ﬂ EIIATC R, e
SV, W B SAR IR U 3 34T ant/(ant+phe) A1t/(flt+pyr) | :
baa/(baa+chr)#l icdp/(bghip+icdp), PAHs SA 1A HvAE 3 Wibs 2.5 ARG
TERVE T SCHR[25-26], BEILE 3. ARBIFEH 4 Fidii{L RPE 1.2.4 TR AR, 4 F4)5 PAHs 3ET bap 1
Ak 6 35 PAHs, WA & icdp/(bghip+icdp), T B YRR 4,
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=3 4IRS PAHs SREIBESH

Table 3 Source analysis of PAHs in 4 kinds of substancess

GRS (TCIRY )

RIS FE bR o
E e A Wk R K0
>0.1, BREERIH 43 41 36 40
ant/(ant+phe) T
<0.1, JFihi5 Y 0 0 0 0
<0.4, JFhi5 Y 2 2 8 1
f1t/(flt+pyr) 0.4~0.5, VimBkbE 7 14 2 2
>0.5, A=W A be 33 9 22 37
<0.2, {5 Y 0 0 - 1
baa/(baa+chry) 0.2~0.35, f1iHIALE 1 6 - 0
>0.35, AWy E ke 42 3 - 1
FEORWE T YR T FEORETAEY  EERETEYRR
KW WRIE, DERA AR " ] e %ﬁ%}k Jkbe, Ay B, A BRI F 50
FEhkbe VTR SRMTF RS MR RS

T S ARAT K

FT4 AMHYESF PAHs £F bap HBMHHE
Table 4 Toxic equivalent of bap-based PAHs in 4 kinds of substances

AT W Bz B pNEVIES
PAHs TEF sy TEQuuy S it TEQuuy SR TEQuup S TEQuuy
/(ng/kg) /(ng/kg) /(ng/kg) /(ng/kg) /(ug/kg) /(ng/kg) /(ug/kg) /(ng/kg)
naph 0.001  60.68 60.68 68.65 68.65 28.36 28.36 43.51 43.51
acy 0001 1448 14.48 31.45 31.45 0.66 0.66 1.62 1.62
ace 0.001 0.70 0.70 5.14 5.14 0.20 0.20 0.28 0.28
flu 0.001 11.87 11.87 72.67 72.67 3.07 3.07 1431 1431
phe 0.001  83.71 83.71 104.87 104.87 16.42 16.42 25.47 25.47
ant 0.01 22.12 221.20 15.68 156.80 1.24 12.40 2.86 28.6
fit 0.001  19.49 19.49 11.67 11.67 0.76 0.76 1.64 1.64
pyr 0.001  13.87 13.87 12.48 12.48 0.91 0.91 0.97 0.97
baa 0.1 452 452.00 572 572.00 0 0 0.05 5.00
chry 0.01 233 23.30 10.50 105.00 0.36 3.60 1.18 11.80
bbf 0.1 0.81 81.00 9.89 989.00 6.06 606.00 3.4 324.00
bkf 0.1 1.34 134.00 6.02 602.00 2.08 208.00 0 0
bap 1 0.52 520.00 5.34 5340.00 0 0 0.03 30.00
dbaha 5 0 0 0.08 400.00 0 0 0 0
indp 0.1 0.33 33 0.10 10 0 0 0 0
bghip 0.1 0.33 33 0.20 20 0 0 0 0
Seansis 1702.30 8501.70 $80.40 487.20

MEHATE BB, RE . BRE T bap MK, X PEAS 4 R4 )5 PAHS XF AREROMERE S E, ILCR KT
FORE AR A DB bk B MK, RHMR R bap 51 1070 A Ay BeAT XU B HL XU T LA 220, AT R Bt — 4
MR TEQpqp Miik 5340, MM NI HM 63%, HFRE F5iiti; TLCR 7E 1075~107* 22 [a] Wl A b 77 78 V5 7 114 2507 X
o bap K5 E =k 83%, THEKEE. KE. BRik. &8, B, KUK F B KUK ILCR KT 10740, HA AR
KEVEE PAH4 STk M Y ko3 51 7 LAY 63% . A2 52 0 SO KUK, A 2B SR R IO A 5 A S0 AR A
82%. 69%. 76%. HH USEPA XF ILCR By 1E B XU 12450 F AIHRH 4 B B ILCR B 3% 5, @3 A
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H, FE: 4 P2y R IYI I 2 3005 s QPR 10 B £ 5 A A B XU DA 157

WAL, AR HOR K A DR TR 45 41 ILCR
BHET 1075, Bo XU 7T LLZ 0%, BEEz ILCR 7E 10°~107
I8, AT R KRS, w5l e,

£S5 4R PAHs ;SHH ILCR
Table 5 ILCR contaminated by PAHs in 4 kinds of substances

AR B R P Bz HH pNELIES

JLE 3.09x107  2.58x10°  4.00x107  1.48x10”
HE 1.46x107  1.21x10°  1.89x107  6.96x10°
AN 726107 6.04x10°  9.38x107  3.46x107
BN 1.92x107  1.59x10°  2.48x107  9.14x10°®

3 wiesgie

AFELAERT 10 MREARE . B, #k. KA
DUREIE 160 0FF SN BFSXREAS, 00T T 4 R & Y IR
o PAHs &gl ik, 25BN 16 F' PAHs 433 AR
JERHE, Ziepans JEFEITE 34.18~1557.70 ug/kg, SHBURELH
bap ¥t 26k 24%, HARE R 1.25%, PAHA RN 1.9%,
525 PAHs B75 3K 21.11~2856.00 ng/glP* NELEL,
AWFFEFEA PAHs &AL TWAKE, 325 PAHs 1544 f
JEMIXT R, (HFRE F bap 55 PAH4 A6 HY 3 K AR AN
B, TSP LB — G 4 R T PAHs 410 3
PL 2~3 3o, i SR A, 15 Y EEOR IR T
A W R B SRR 15 USEPA it ILCR f4 T 7E S0 X
W6 X [R) PG HEA 4 Fi 5t PAHS X ARG, AR .
HORE . K DURE AEEZE 11 IR B0 {2 RURS 41K, 7 v 422
ZIEEN, SR A PAHs FELETELE(RRER, B4

AT GE Jy W AR 2 28 4 ARG B2 (AL S Al A5, (EL XU
WAL HA — @ WA E M, AFRCTFARR . MR . H0k .
K A DUEE A AU PR 2 5500 SR T A DE SOk R, HERA
ORI 2020 iR € EZG00 ) 1 s R IR AR, R TG
BIETAA, SRS DA AR 25 5, A 5 I ) 2
SR, o AR U S SOk D, I R R AR
ZIRAERE . PR AEVEIREE . BREE U E RO, M
PEAG 25 5 AT REAEAE AN 1, it DO 500 T S T R 2R
W — 25 52 3 KU PEAG A AY, HPPAG 45 L o AT &
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