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Abstract To assess the contamination by polycyclic aromatic hydrocarbons (PAHs) in organisms in the estuary of Changhua River in
Hainan{' we determined the content of 16 priority PAHs by gas chromatography and mass spectrometry ( GC-MS). The composition,
source, and potential edible risk of PAHs were studied. The results showed that the total PAHs of demersal fish (wet weight, same
below) , crustaceans, and pelagic fish were 5. 52-787. 98, 12. 18-154. 64, and 10.20-199. 79 ng-g~', respectively, and the average
contents were 83.21, 64.72, and 89.48 ng-g™', respectively. There were some differences in the content of PAHs in various
organisms. The average content followed the order of pelagic fish > demersal fish > crustaceans. Compared with other areas in the
country and abroad, the content of marine organisms’PAHs in the estuary of the Changhua River was above the medium level. The
result of isomer characteristic ratio showed that the PAHs of 33 organisms mainly came from the combustion sources ( petroleum
combustion and biomass combustion) and petroleum sources. Moreover, demersal fish were greatly affected by combustion sources,
while pelagic fish were greatly affected by petroleum sources. Human risk assessment indicated that the content of benzopyrene ( BaP)
was within the limits set by the European Union. Most of the organisms in the estuary of Changhua River were within the safe range of
consumption, but the long-term consumption of these seafoods may pose a potential health risk (1.0 x10 > <ILCR<1.0x107*).

Key words : polycyclic aromatic hydrocarbons (PAHs) ; human risk assessment; marine organisms; estuarine waters; Changhua River
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Fig. 1 Map of biological survey stations in the estuary

of Changhua River

FRVEW, I A1 g RESE £, A 10 mETEE KR
(HPLC, J. T. Baket) 75048 0, i e L 2 78 701R 21,
KT 10 min, FEAMEIG 3500 roing B0 5
min , LW T SR — . AR TR A
4 mL ZJ( HPLE, J. . Baker) , Il AHEETURKEQ. 0 ¢
BB, 071 /g PSA . ¥g 1.C-C18) IIE 1 %
w2, 3 500 r+min B S min, FEH {@l,ﬂﬂ ol
SRR [T L B e vk

FLOHECEEASE | mL, EHLEI, AR it

B - : & 5 B E . 20" = N S Y
1 e g7 g 4 =S KU Agilent 7890A-5975C S HH 033 - it 1% 166 FH

IL(GC-MS) , (A& HP-5MS /7 B4 HE (30 m
x0.25 mm x0. 25 wm) ; 3850 5 4l < (He, 4l
JE>99.99% ) , A HE A 1.0 mL-min ™" JEFEAE
O KA, SRR 1 L BT THR A
PL15 °C -min ™' AU EERTE 2 160°C , PA4F 1 min, FL
10°C ~min ~" f 3 R T & 280°C , 14 FF 5 min. Rk 5
P RS (SIM) Wi =X B IR e R R
JH(ED) L FRERN 70 eV, B T IR S 250°C |, 4%
FIR 2 R 280°C.
1.3 AR B

R ARE W I ES S AR R A | SE g AR
PR E RS2 L REEAT RIS B SR AR
FEE EE MR BN E-d10  FE-d10 FE-d12 F1FE-
d12. 16 Fl PAHs 7 K HH R 0.2 ng-g ™' (25
Nap, J& #ii: Acy, J&: Ace, 2j: Flu, E. Phe, .
Ant, % Fla, €:Pyr); 0.3 ng-g ' (K[ a] B,
BaA | E;Chry\ ﬁ#[b]%%‘::BbF\ Z*E#[k]}ﬁ?ﬁ
BkF); 0.4 ng-g™' (FIf[a]tt:BaP, — %I [a,h]
B.DahA | EiA[1,2,3-cd] 6:InP, &KIFF[ g, h,i]
46 : BghiP) . kR [EHCE R 72. 06% ~ 101. 85%, HH Xt
FRAEIR 22N 5. 12% ~ 11. 13% .
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Table 1  List and information of biota species sampled in the estuary of Changhua River
EPFE PR ¥4 /R ARK/mm wE/g BN
AR Gerres filamentosus 5 82 ~ 144 18 ~82 JAT I TCHEHESh P /N £ 2
1, I Brionobutis koilomatodon 3 122 ~135 40 ~43 fn2k Fed
T £8 Y5 5 R fa Chaeturichthys stigmatias 5 122 ~ 135 30 ~35 KA R
W BIE L Parachaeturichthys polynema 5 141 ~ 151 23 ~28 Faesk s TR
21 5] Rhabdosargus sarba 5 89 ~ 164 16 ~33 INEVE S HFE2 RWETCH HES Y
o e fife g Upeneus bensasi 5 91 ~194 41 ~116  FiFEY
Z i Sillago sihama 5 112 ~ 124 12 ~21 TSN NI e
5 g i Sparus latus 5 81 ~182 14 ~172 TR
HEHY Setipinna taty 5 148 ~157 36 ~47 Hre2k fhk
JREf B Y Lutfansonostigm 5 192 ~252 178 ~210 a2 H5g2k
i Osteomugil ophuyseni 5 131 ~ 166 33 ~56 A A I A
HREAR Leiognathus bindus 5 71 ~22 10 ~15 G TC A HES P
Ik Ji5 4% B Zebrias quagga 2 181 ~182 67 ~69 AR T HE S
PN Cynoglossus macrolepidotus 3 175 ~193 76 ~ 84 JEARTC B HES )
2 1 fi Cynoglossus semilaevis 3 102 ~133 320 ~333  JEWIEHEHESIY
W T Siganus oramin 5 182 ~ 183 144 ~ 188 JEMETCHHES Y 2
PN Cynoglossus macrolepidotus 4 181 ~193 74 ~84 ﬁm%ﬁ*&ﬁj% \/J-\ﬁ u,,r T .f“:.
AL Pennahia anea 5 36 ~57 36 INRUE A Sh ) /M ﬂ%ﬂ{ﬁ_,"" _
R 30 4R e e Gymnothorax reticularis ; 5 222 ~282 178 +376 JEMIJCHE HESh Y /M .,-“'“u "
AR X R Parapenaeopsis hungerfordi Alcock® 20 14 ~23 389 ﬁﬁﬁiﬁ HeSh ) J%ﬂl?é%,d@@% |
KSR Oratosquilla nepa = 6 26 ~38 1631~ 84 e /J\Zﬂﬂﬁﬁﬁffﬁ]% | ':fi ,:.‘,1-
@@*ﬁ%% . Portunus pelagicus i S 41 ~51 39 -~ 122 /i H5ESE IFIRAEY) % ol 4
=z éj_iifﬁ?ﬁ |Portunus sanguinolentus ; o }5- 3~42 | 24 ~ 165. J‘ﬁmﬁi@ "y
Eﬁﬁ%’é | ?Eﬁ’%ﬁ% i Scylla serrata L/ _‘_.-'- 5 41 ~51 ;"3u8ll~ 122 %ﬁ"‘lﬂ? ,I LLsh ey 3 ~
: VTSt ﬂﬂ’l‘ I Metapenaeus affinis ¢ r 20 12 ~26 1 ~30 | FiEEY o S— ; .-::‘. ;
ﬁ"fiﬂ;ﬂ , Metapenaeopsis palmensis 'y 2 .:]::"—QO 5~25 ‘ ,y} 12 {éﬁ?ﬂi% ia ' 2
HRAM =  Exopalaemon carinicauda | J 14 5~52 i3 .64 B LIS -;.-;'
CKHB e Megalapis cordylal V) v 3 152 ~ 183 54 ~81 TG HESh )
':F‘JZ%{' :'luﬁfﬁ% ‘ ‘ (;_lupanodon punctgztus : 4 : ot 5 e 82 ~162 46 ~89 PRI AEY) SRS
fk / ﬁﬁ’%’rﬁf‘ Ablennes i 322 64 TR TR H
‘ I"ﬁc@%—z L Clupanodon thrissa . 5 134 ~ 141 33 ~44 PRI Y S
CUTH Sardine 5 86 ~141 46 ~95  IRiFEDY
it Ilisha elongata 1 186 100 SR HRFEE N 2k

1.4 fEERXE M

FRIE USEPA (1993 ) PV B, Bl L 4% > BLK i
BaP # 241m A (TEF) FI# & A 744 B BaP 555K
it BaP, ITREARXIT .

BaP, = Z C. x TEF, (1)

Kb, C. N i Bh PAHs [8) R AEE YA A&
(ng-g™' M), TEF, %5 i F PAHs [R] RYFEA: W)
b

PAHs BUj KUK PEAN R USEPA HEZ 46 FH /Y
2 5 9% B (incremental lifetime cancer risk,
ILCR) PEM 7 ¥
BaP,, x CSF x IR x EF x ED 2)

BW x AT

AP, CSF 28 A RN 7, HEN 7.3
mg- (kg-d) ~' TR JZIF P~ S AR 2 s (i
#H, T )0.059 kg-d™', 15225 0. 049 kg-d™'. EF

ILCR =

ERTEHR X Y 365 d-a”' ED SRt
1], X HLEUE 70 a, BW S AMRPRER 3% HLEE N 70
kg, AT J& P4, HAGH 70 a.
1.5 HdEabsys ik

FJH ArcGIS10. 2 Origin 9.1 & R &5 #E474L
AN Lol BB 1 22 ). R ] One-way ANOVA
B q K L3R [ Rl 2 AE MR N PAHSs & 5, P <
0.05 W25 &,

2 HRE5HW

2.1 ‘EWikTd PAHs &K

33 FIfEFEA W RE AR Y 16 B PAHSs 4G T 25
R (2 ME2) KR MaEFR D 16PAHs &
(JB2HE, ) JuFl o~ 5.52 ~787.98 ng-g ™', FH#MH
83.21 ng-g ™' A IR 12. 18 ~ 154. 64
ng-g ' EEIME N 64.72 ng-g ' FIR MG RIE
Fl M 10.20 ~ 199.79 ng-g™', F ¥J{H N 89.48
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ng-g N EING BB R A Y R R E 2
SYER G E (P <0.05) , HEsA AR, b )20k
PAHs ~P-I{H & & dwec iy, OO H 5228 R 2 26 i
fIK. HeAh, RIZEAR R A P PAHs 7 it 22 5.
SASE IR b PAHs 28 i v EMIRAR YKy fik
FRIRHRIE > ik JE A58 > YRR > T > B2
i > PABEHE > ANl > Z 0 > #E AL > ar

i > WP Feffg o > BEEHY > 5% AL > 5T g
Tt > R > K 5 > 1 i > B
FERTONT B T > F IR > iR T >
e SRR > B IR > EZEH X IF > K X O R, >
PR v LR ot > K S > BEEE >
fih > FEAK > VO T . FRZ M rh T2 S b 2
SR (P <0.05) , HISE 2R A 22 5 AN W] .

*2 EWiLimOEEsEYiEs PAHs §§7qu/ng-g_]

Table 2 Concentrations of PAHs in marine organisms in the estuary of Changhua River/ng-g~

1

PAHs 415 ol JiGJZ a2 LES o R

&I T &I FHE G THf
% (Nap) 2 NDU ~401.7 306 ND ~51.76 11.25 ND ~23.40 12.79
JEH (Acy) 3 0.52~11.38 135 0.572~1.14 0.83 0.62~1.03 0.88
J& (Ace) 3 ND ~22.05 2.95 ND ~5. 04 2. 14 ND ~8.29 3.98
% (Flu) 3 ND ~287.8 25.83  ND~28.27 10.67 ND ~51.98 21.28
4 (Phe) 3 0.04 ~17.3 6.05  ND~22.12 10. 66 ND ~55.26 20.76
J (Ant) 3 0.51~1.76 113 0.64~1.74 1.33 0.76~3.36  _~1.77
PEH (Fla) 4 2.75 ~6.44 4.23 3.4~7.36 5,40 2.94 ~ 11795 29647
i (Pyr) 4 1.22~3.13 .89 1.49 ~4/96 2.99 1.34 ~5.47.0% / 3,06
HIF[a] J (Bad) 4 0.48 ~1.02 0.08  L74~1,74= |174  2.69~22.79 / 12.73
#i( Chry) 4 Np* ND 1.41~4.12 1.2 ND S 4FND,
H [ b9 (BbF) 5 ND ~35. 1 8.28  2.93-2621 148 1L15~15.86 & 5,06
SEF[ k) FEE (BKF) 5 ND ND ND# )/ " _ND ND ol N
K [altE (BaP) 4 | 5 DSt 0.04 ND-gds L o041 0.70 0,12
ZH9Fa,h ] (DabA) 5 }DJ, ND HD/ & | ap ND Dl _~
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17.18% ). 5 ~ 6 ¥ 3 ( BbF . BKF . BaP . DahA  InP
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Fla/ (Fla + Pyr) W Fh {8 % B A 730 1196 Jak 2 444
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PAHs #EATRIE 04T, 25 R WKl 4 Fi7R, Ant/ (Ant +
Phe ) B FLAE JE I 7E 0. 05 ~ 0. 96, Horp A7 i1 P [ Ant/
(Ant +Phe) <0.1] 5 32.26%, #AEERA[ Ant/ ( Ant +
Phe) >0. 1] 5 67. 74%, Fla/ ( Fla + Pyr) 4 L {8 78
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A=) 2 BN A IR K.
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VAN PR, PR IGAR MEXT A= A 1Y) PAHSs V5 4472 BE A
HE B IEN ). Baumard 25700 $2 AR K b Y
PAHs 15 YL FEBE 0T LAy R 4 AN . TeTs G Mikis
Pe( <10 ngeg ") HPEHEHY(10 ~99 ng-g™')
1544 (100 ~ 1000 ng-g™") I &5 4 ( > 1000
ng-g~ '), ZE R B ALV O ¥ B PAHS 75 4L
Qb Frp 8 K. 3R 3 B T Y — S i S AR )
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Fig. 2 Concentration of PAHs in organisms in the estuary of Changhua River
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Table 3 Comparison of PAHs levels in marine organisms from the estuary of Changhua River with other locations
YR BESEIER PAHs $/F  PAHs &#/ng-g ™! FREAED SR SCiik
Bk 16 5.52 ~787.98(86.35)2 2019 GC-MS A5
BRIT =AW 16 1.91 ~224.03 2001 ~2002 GC-MS [27]
o> PSR 16 86.7 ~256(150) 2013 GC-MS [24]
(B
TR K 16 51.16 ~ 1 637. 12(286. 76) 2016 GC-MS (1]
KT 16 1760 ~8 320 2012 GC-MS [28]
S ARAR Y NT3 15 1392 ~2192(1396.8) 2014 GC-MS (7]
LTI 16 12. 18 ~154. 64(64.72) 2019 GC-MS BNl
Hoeds RIS 16 315. 48 ~1007. 6(686. 08) 2011 GC-MS [29]
BETLLTAR AR 15 1348 ~2072(1697.2) 2014 GC-MS [7]
1) AR 5 B R FE T 00 Lok 4 ST IS ; 2) FR B NSRRI & i
2.5 {EBRXKITHY ng-g ' AR AW BaP FRE RO G R
2.5.1 AEWETRIFa] SR s BIHET o 52 > B2 > R Z Mk

AIF[a ] IR T 25 R ha i K —Fhos

ﬁﬂﬁﬁ%,ﬁfi%ﬁiﬂlﬂ@% AU A PR A B
WA AE Y e IR B e (M) B AR R

G5 e NAREERRE v il 3 0. P T P R A A
HRI [ a] 6 A B AR B8 I 2 BRI AR, TR It 5% Bk
WFRUE No. 208/2005“” it B Ak VT 30T I 7 3 A
HKFF | a ]tm& ﬁ{’r,/ﬁ\qﬂﬁa*ﬂﬁﬁﬁ;’éﬁ%#
[a]tbaaﬁrﬁww (BT A 2
ng-gl 'l 10, ng g HEARSOT, ﬁﬁﬁ*qﬂﬁﬁfﬁm
SR 8 KT B a%nEPJ;Fﬁrésﬁﬁﬁ%
7ﬁBnaP fmtﬂ,/ﬁf‘ﬂﬁﬁﬂﬁo 05.0.3010,16.0. 13/
0,70 - 7% 2% b K S %E%ﬁ%ﬁ*
BaP */lx'ﬁ SR 0.18 ng-g ' F10. 15 ng-g ™.
2.5.2° AWK EI o] SR R

AR a] AL R (BaP,, ) R
K (1), 16 A PAHs B 71 24 &= 7R H EPA
PRI ( ILER 4) . 250 n3% 5 Fw , B ALV O i
BUAEYRT BaP,, & (IR, T [F) L 0.03 ~
4.73 ngeg™' FEMEN 1. 15 ng'g_1 IR)Z MK BaP,,
SEE N 0.03 ~4.73 ng-g™", EH{E K 0.96
ng-g” ' HFERAY) BaP, ﬁ%?ﬁ@]ﬁo 39 ~2.66
ng-g~ ' FEME K 1.61 ng-g” ':PJ:):'@*\‘BaPPq
HWE N 0.26 ~4.73 ng-g™', FHMHE A 1.13

%4 PAHs FHSH BaP SHELEFF

Table 4  Toxicity equivalent factor for individual PAH compounds

PAHs 414y Y4 mMT | PAHs 414 MY T
Nap 0. 001 BaA 0.1
Acy 0. 001 Chry 0.01
Ace 0. 001 BbF 0.1
Flu 0. 001 BkF 0.1
Phe 0. 001 BaP 1
Ant 0.01 DahA 0.1
Fla 0. 001 InP 1
Pyr 0. 001 BghiP 0. 001

Hrh P72 i 25 TIRZ M2 (P <0. 05)

2.5.3 EYATT PAHS BUBRKIITH 0y

E[ﬁczlﬂmr@inii%ﬁim PAHs E‘Fﬁtﬁ@@}%ﬁ
JF-?TLMILCR)WE/AEE<2)1+§%; %ﬁﬁﬁ/ﬁ"ﬂki
o R (A %2 21 x10,7 ~3.40 x104” IR
Mﬁmﬂﬁﬁﬁﬁﬁim ﬂzf&ﬂﬁﬁ{ﬁmiﬁhfﬁi%w
T, TR 7677 ><10 PRJE IS PAHS K
XT}\MsE’Ji%?mgualﬂﬁ 2.21 x 1077260, x>
10 7% SEHI(EH 6188 %10 %, P55 PANS XJ‘MZLKE’J

Ho U T B 2. 31 x 1076 ~1.58 x 10~ qziﬁ{‘g
+9.62 x10 7% | 240208 PAHs X A4 ) 09 KUK

JUFE N 1.84 x107° ~3.40 x 10 ~° " FH{H H 8. 14 x
10 7. R [RI G B 2R 7 A= Wik PAHSs 5% B3 A9 B0 KUK
s 2ERHE N 72k > v RS > RJE a2k,

it

3.1 EWK PAHs &R RhE] 25 5
ARV R DR A T 2D AT R AR AR L
G S5 b P55 25 (1) S ] T 5Ok A TR 95 e 1) R FRRE
R AR L2 5T 2 W PAHS 76 2E WK N (0 &5
TSR AR B SRR A AR
WG LRI AR WK PAHSs F-2 & 8 4HEF b B2
25 > RJZ MY > Faeds, X ReJE R E Y
RN B 22 AL, KA AR P 075 Y ) SRR
() FER R R B AT Ny, Bl i W B SR AN
JEAEYIAR N AL A K & B LTS e Y
BHEYARNES R 2, I A Be 1A A 20T L
Tﬁ%%ﬁéhﬂﬁ%ﬁ%ﬂ B BRI R R 26 A
Pifkh PAHs &Rt R KR E R, WIKE A
& fioh £ 3 0 0 R i 2% B P a3 o T LA
JZHZE (P <0.05); P B mIE gt a5 a5
BT HAh T RS (P <0.05). 3% 1] BE 5 A4 P %)
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Table 5 BaP equivalent concentration and incremental lifetime cancer risk levels of PAHs in marine organisms from the estuary of Changhua River

AL P A-EL p B 75y A -2 BT
MR K T4 mee e B“P;g;‘ff‘ s i
[ By Gerres filamentosus 44.94 ND 0.61 4.41E - 06
13 3k fe Bostrychus sinensis 84. 04 ND 3.62 2.60E -05
fik £y 10 B £ £ Chaeturichthys stigmatias 768. 36 ND 2.70 1. 94F - 05
21 i fo Rhabdosargus sarba 51.85 ND 1. 86 1.34E -05
2% Rttt Upeneus bensasi 24.28 ND 0.03 2. 49E - 07
EZ 3 Sillago sihama 31.37 ND 1.02 7.29E - 06
W E Sparus latus 24.98 ND 0. 54 3.89E -06
T Setipinna taty 82. 69 ND 1. 49 1.07E -05
PABE Lutfansonostigm 63.13 ND 0.16 1. 17E - 06
JEEME T Mugiliformes 29.90 ND 0.10 7.45E - 07
W B i Leiognathus bindus 14.90 0.05 0.07 5.28E -07
1 JA 2% B Zebrias quagga 150. 38 0.30 0.63 4.55F, - 06
PN Cynoglossus macrolepidotus 17. 88 0.16 0. 81 5. 84E - 06
2= W Cynoglossus semilaevis 16. 60 0.13 0.16 1. 14E - 06
P T Siganus oramin 20. 55 ND 0.03 2.21E=07
R fiy Cynoglossus macrolepidotus 18.90 ND - 1.25 P d 9'."(.).0]; -06
WAL Pennahia anea 30.41 “ND | 0.99 ] 713k L06
BT B2 £ Parachaeturichihys polyneff 26.36 ND-4 0.96 " 6.48E - 06
¥ SRR g Gymnothorax reticularis |4 64.99 - ND LS 8 2606
= AR XTHR Parapenaeopsis-hungerfordi. Alcock 80. 46 ‘ND 5 ' 2.03 ‘ 1.;‘“21 E —05 Py
KSR i Oratosquilla hepa ' 54.13 " e0.18" 2. 14 4bsF_ a5
= ﬂ(ﬁfg‘i?% h Portunus pelagicusu e J : - — 69. 13 { Pl N]{) ; . 5 0.39 2.31 FE";.—‘06“
i 'ﬁ@@ QI%%& Portunus sanguf'_‘rph%e_‘nfujf g ‘._‘_.-' 81.78 ¥ u ND™ /] & 1.95 i 1. 16E_: 05 = )
- %‘E%ﬁﬁ Seylla serrata = 28.01 g 015 j§ 1.45 " 862K -06
FEHAHAE Metapenaeus affinis/ [* ! sa.58 §f ND o ) 266 1. 58E —05,
LB TR M- Metapenaeopsts pudl;n;ehsis vl 64.03 i “N D 0. 86 5. 11E —-Qé
i ) ﬁ%{'—iﬁ{,’" . Exop(zl(zemlfn cdrinicaudé d 58. 89 ND 1.45 8.63E -06
) " KA gg _ Megalapis cordyla L 7 87.03 ND 1048 3.47E - 06
5 Clupanodon puh.Etalus = 83. 66 ND 0.32 2.32E -06
R ;,é g Ablennes 176. 52 0.70 4.73 3. 40E -05
A fi% Clupanodon thrissa 42.37 ND 0.26 1. 84E - 06
W Sardine 16. 61 ND 0.33 2. 40F - 06
il llisha elongata 76.41 ND 0. 68 4.86E - 06
1)ND FIRARAEH

PAHs 11 SBAAR  LL K AT B2 R 58 1905 YRR AR A K,
fi £ 74 L P2 £ R0 4% R85 TR R VT R A7 B
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3 At b PAHs S RAIINEA — 2 BER
RN
3.2 Wik PAHs 4R R E) 22 5

W SEREOK I RE(K,,) FERFR (2 ~ 3 3F)
PAHs P AH X EAR, PR G AIG 36 5 ¥ 1K v i e 26
PAHs 1) K, AHXTE i, 5 18 77 J0RL 9 AT R 4 i
BT &2 E WA N PAHS 40 A F B LUKER 2 ~ 3 B

NFE, A > 16PAHs 19 9. 71% ~ 96. 33%, - {H N
63. 41%, H FETTER 44K Nap , 3X A 52 545 S 16
g E s d K FBR I AR A T B2 A
Z FVRBEIR R m A K i 2 A 32 B A R
M 58 K, 33 T A DR A T A B AN, — g 2 Ve
TRAEMGETAT , Hh b 2 40 28 T 5 2 s S kU g ko
32 HE M K. AR YR R A B AR M RE S R R (5 ~
6) PAHs JLT- ARk thy, HARdi s a ke, JF A
K A4 Th FEE L 2 ~ 3 2Rk PAHs i, X
WA A PAHs 32023 5 3 Je Wi ek 6 7K 1
IEUEMSC. XM T — A DR T BRI
B A7 IR R B B SR AT, i 2 2 N R e
1 PAHs IR (S ~6) B Em T LEMaAE (P
<0.05) , X Fh 2 RAER AR E B PAHs 4541401
PR PE A . — Mok it PAHs ZH43 0 1gK,, <5 U
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