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Occurrence of Antibiotics in Water, Sediments and Seafood
in Aquaculture Area of the Pearl River Estuary
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Abstract The occurrence of 22 antibiotics in water samples, sediments, fish and shellfish in aquaculture area of
the Pearl River Estuary (Zhuhai and Daya Bay) was studied, using ultrasonic extraction combined with ultra-
performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). The main pollutants detected in
aquaculture area of the Pearl River Estuary are quinolones such as norfloxacin, ofloxacin, ciprofloxacin and
flumequine. Higher ) antibiotics were observed in Zhuhai Bay in water and sediments compared with Daya Bay.
The concentrations of antibiotics in water samples, ranging from 0.13 (sulfamethoxazole) to 4.68 (spectinomycin)
ng/L on average, were strongly affected by precipitation. The concentrations of antibiotics in sediments, ranging
from 0.02 (isochlortetracycline) to 8.77 (spectinomycin) ng/g (dry weight) on average, accumulated over time. The
concentrations of antibiotics in seafood ranged from 0.06 (sulfamerazine) to 46.75 (norfloxacin) ng/g (dry weight).
The concentration levels of antibiotics in shellfish and fish were similar and did not show any significant
difference. The correlation analysis showed that the concentration levels of antibiotics among sediments were the
same; for most seafood, it was same; and for water samples, the difference was great.

Key words antibiotics; Pearl River estuary; aquaculture area; water; sediments; seafood
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PUERLER ROl . A7 FRFEM AL B AR T
S5 D7 T A Rl P, o S ] 2 5 A R T 24 1
AR R PR TR ER, AKEH
JG, nlRpEREALY, 8on A B,
(0 225 P A PR AR 2 Y ARk, FRE A
CEHIERHBO™ i K57 di) ARDRL ARSI HE 2R
R, JFH, ROl AR SR B AT LR A 2 B
G0 BT, X BRI =YK 7 57 58 DA R o
TN, 2R WK SRR v — B P2 A R
5 R BLR, ZRa IR X R 2K AR L DL A
K7 b TG Qe BUR RIS b, HL IR 23t 22 R
AR IRAFRS BT FEE D . Pk, A SCIBFFE BRI
FE K IRFE X N 2 JPUE R AR DI RIAEY)
AR BIAEAEAR DL, 7K™ I AR 5 R o )
TE . PUAE R A SR B R B R SE ) B
et o

1 #RERF*E
1.1 UB5iK7

S0 AN A A 1= RO A (8 3 — — F DU AR AT R
% 2 45(1290 UPLC-6460A MS/MS, Agilent, :[H).

A DU L E A AL B B (Supelco, FEE) . A TAL
(BF-2000, Jb3t N\ J5t4d A w]) . %72 L HL(200R/
320R, Hettich, £ [E)FI¥ 51 i d COSHEIE A H).

SEU R 22 Rt A =238 B AR TS e AR
B 10 Hrp, ST MR R TIinE K TRC
N, FFRER I THE Fluorochem A #], HAY 19 Ff
YW T 78 = Dr. Ehrenstorfer A7, HT EH
B bR LA sulfamethoxazole-d4, carbamaz epie-
d9, roxithromycin-d7 #1 ibuprofen-d3, W4T ¥[E Cam-
bridge Isotope Laboratories (CIL)Z ). £5$FRiE S )
afi BT 99% . HBEEI T Sigma-Aldrich A A,
CNEW T H RBO&K)AF] o S5 i 1A HLE 5 R
taikal, HABR B el

F 3 92K FEHF Oasis HLB (6 mL, 200 mg)Fil
Oasis PRIME HLB (6 mL, 200 mg)[# A1 H/ My
FEE Waters 237, 0.22 um AHLUE HIELE T L
W% (Anpel)s 7], BEFSLF4EEIE(GF/F 0.7 um)li
FIE[E Whatman A 7] .

HHBEECH] 100 mg/L WPt RIR G b i &
W% 100 me/L ARG ARSI, T-20°C Rl

*®1 BHRREREURER"

Table I  Basic information of target antibiotics™
KAk b JE A CAS %i's A log K ow
itk g s g sulfadiazine 68-35-9 250.28 0.89
it e PP B sulfamerazine 127-79-7 264.30 -0.09
ik e — FFY g sulfamethazine 57-68-1 278.33 0.35
e S i i FP s sulfamethoxazole 723-46-6 253.28 0.05
R AR trimethoprim 738-70-5 290.32 0.91
ik s sulfathiazole 72-14-0 25532 0.89
itk gk e sulfapyridine 144-83-2 249.29 0.14
.17 ciprofloxacin 85721331 B34 065
— f%u&'&' norﬂox:?\cin 70458-96-7 319.33 0.14
AT ofloxacin 82419-36-1 361.37 1.83
L flumequine 42835-25-6 261.25 -0.39
””””””””””””” WHE%  teacyclne 60548 44444 103
DU TR oxytetracycline 79-57-2 460.43 1.60
SRR isochlortetracycline 514-53-4 515.34 0.28
mw& % S %E%G """""""" penicillinG 0578 35637 - 090
SKAGBENG £ cefotaxime sodium 64485-93-4 477.45 -1.30
B N spectinomycin 1695778 3235 - 082
T mawx roxithromyein 80214831 83705 306
KRIFNMAESE ARE erythromycin 114-07-8 733.93 3.16
WRER clarithromycin 81103-11-9 747.95 2.75
MH&@?&E’?@E? """""""" Eﬁi;r}{p'ﬂe}ﬁ;;f'"""""""iééiéfis'.'s """"""" 362 245
AER chloramphenicol 7384-89-6 323.13 —

1078



LT W 5

BRUL IR K F5 0 XK AR | AR Bk = e A 3R 0 4 A

o AP IR ER 27 s i 0 T B v YRR i 34.7
g —IKFFIERR N 10.2 g FrgiR — 0, JH#BAtK e %
£ 05L, P25, FH NaOH % ¥ (4 mol/L)
JHAT pH & 3, #ECRAT & .

1.2 HEmRE&E

VEHCR WV | BV A% L 37 X R AR 551X 3,
T 2014 4 10 A (B Z)F1 2015 4E 3 H (FEZ) TR
B o BN FRAH DX R S B — X B IX: R X 200
m LISk A B A0 s k., 2014 4 10 A
L E BR VA P 0 A I SR A IXOR R, AU IR T Bl
IEEPAE RIS Y AR, RFF G B L3 2.

K AE )2 KRE (water, WT) Fil & 2 LY (se-
diment, SD)#Efh . FEMAHE L IGSEK =5, 365
111 25 (5 BE(Epinephelus awoara, EA)FIH &8 (Ephip-
pus orbis, BEO))LL S 3254 U1 25 (4 ME (Ostrea gigas
Thunberg, OS)F1NG U1 (Mytilus edulis, ME)), 7KFf: %
CAERE LI, AR BRI pH & 3. I
P HAERR PR R A, AR, HARIEA
BHAST . BT RE T 4°C IRIREDEIRITE, 24 /N
is [ SHa, LAA R SEAL B
1.3 FFmuErihiE

S6 FH B B 21 4 R Ay KRR . B LUE W, Jin
A 0.5 g ) Na,EDTA, /0 AR A W Hs . 26 BT,
A3 5 10 mL I EEFT 10 mL 846 /K i 1k Oasis HLB
B AFEONE o SRJF, KRR A BONME, ERE
HEE A 15 mL/min, KHEEZEERGERLE, AT 10 mL &
g Kk e/, B T AT 0.5 /et . ] 10 mL
B B 2 PR T, AT, H 1 mL 50% (MR FR
FOBY ZHE KB ROE S, 4 0.22 um A% LA HLIE

B g s, ek BIHERE /NI, —20°C PRAZRRI

VIR T 48 /INEF(—=50°C), WFIEE 3 100
Hifi, & Al IrFEs . FREGE TR Y
240.05 g, BT 50 mL B0 H, IMARAS WS, 7
A PR F S . B TINA S mL T
TR . 5 mL CRE, IR T8 A AL 20 24,
SRJIG 4000 rpm B0 5 4. B FEBUERE 2 K,
HIF 3 WEEBGK, A 400 mL #4lisk, A 02 g
Na,EDTA, FeirifE. VI 25 BUK ] Oasis HLB
A A O & 4R, B Rk

IO SR AR R B, )Tl AL
W DS S ST AR AT ST, M DL .
Buds . DIV VR T4 48 /NI (=50°C), HIFEE,
MBI, T-20°C IR H . A WRE 75 I 2
B, PREC0.240.02 g HR TAYIMEM, BT 50 mL &
DB, IMAWERY, T K EaFE
DEHIA 8 mL 80% (IRFLLL) ZIE/KIEW, ER T
HERTIAEER 15 434, F 4500 rpm B0 5 504, EE
PG —IR, BIFHIRFERUR, 4 Oasis PRIME
HLB H: LB 2% 0 . b 1Y 28 BUR 7 7 28 1 /AU
kT, R R KR
1.4 &

A e A5 € 33 — = R DO BT S 43 B R
PR, WAl A K, WshAl B A 100% 2
fi (acetonitrile, ACN). X F G =0k iy Jo, 3k
Feih 3 uL, UPLC BBEEVEE S5 046 i 2
0.3 mL/min, ACN #J45 LL ISR 40%; M\ 0.5 53805 7
5340, ACN M 40%51HHE 2 100%; M 7 5343 8 4
B, ACN M\ 100% =) % 2 40%, “F-fi 3 53%P . XF

x 2 XERERILE
Table 2 Basic information of sampling sites

SREEAEH SRR s L
KA 14DY 114.5523°E, 22.6878°N
TV 75 5% X 14DYR 114.5586°E, 22.6822°N
2014/10 RUGRTAE SEFRA X 1470 113.6139°E, 22.3227°N
PRI 142G 113.8156°E, 22.1446°N
BRI IRIX 14ZHR 113.7161°E, 22.2047°N
””””””””””””””””””””” JEH DY 114530 226714N
A0 IR X 15DYR 114.5594°E, 22.6806°N
2015/03
HRigHELL 152G 113.7653°E, 22.1623°N
BRI X R X 15ZHR 113.8164°E, 22.1408°N
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R RFHM(ARFIEI) 28 54 % S SH 20184 9 J]

TAERR I P 5T, SRR 2 uL, PIR TR
0.3 mL/min, ACN #4552k 10%. UPLC #fEE¥E
WA PRFFRIIR L9 6 4355 M 6 4343 24 4
Bl ACN M 10%5) 34 2 60%; M 24 435803 30 43
#h, ACN M 60% 5] % 100%; M 30 2345 32
G35F, ACN I\ 100%5] 3 % 2 10%, V-5 3 7% .
Jik S5 R FHAmIZs B8 AU, 1IE. e
B (ESIH/ESI-), £ 8 & A 7 X (MRM), Sk
JELEE M 350°C, WA 12 L/min, ZALZEIE J10 45
psi, BAIATHLE H-3500 V (=), +4000 V (iF
B, IR 4V,
1.5 RERIESHREES

AR J5 % 1 K RE K HY B (LOD) A 0.01~0.29 ng/L,
FER R (LOQ)H 0.04~1.00 ng/L., JIFHIH) LOD N
0.005~0.15 ng/g, LOQ 4y 0.02~0.50 ng/g. "L
LOD 4 0.05~1.45 ng/g, LOQ 4 0.2~5.0 ng/g. /KFE
AVILAR W ] 3R S g vhy, A o o VAR B2 4301 A 10 0
100 pg/L (2% ng/g), FIHILEDHIHN 80%~127%
Fl 58%~108% , A=WFE I ZR S g0, bRife Sl ik B
20 1 200 ng/g, SR 60%~128%

2 &#R5iTE
21 KEFRERMNTERRL

P12 BRI AR V5 /K 7= 2 5 X KR L LA
YRR = SR AR R WRE oA . IR 1(a) AT A,
MK KBRS ) 6 Pt A R M E N HH R
(4.68 ng/L) . AP E(3.19 ng/L). TP A (2.09
ng/L). SkfBEAG4R(1.58 ng/L). K& W IE(0.54
ng/L) RIS i H %k (0.13 ng/L), A 5 OS5 BRI
K FETE X . 2014 4ERK T ARRED LA R E
T 2015 4R, HRGIH RGN & TREE, #H
KESLRHEHR, 2014 4F 10 A (B E) KD T
2015 4 3 H(EZ), i K Pl 207G gz %
S A ETE

B 1), REBor KRR IR X 75 Ye e B e T3¢
FHIX, RAT 14ZG (FRFE X)) 75 G2 B s T X B IX,
5 F 0 PE AR U T 1 FR A IX Y A 2k
o FATHEM YA R TG YL T REZ K S 554 . Wy
JE RAETEAE TG S B 22N F M . 1420 GRIEHT
AENEFRAE X, BLE A5 IR IR TS 8h) 5 14ZHR 15 44
Gy BoiG Qe R AL, OF H 5 3R X 142G 22 5% W
o RN AR R SR A R A AR, R K IBOK A T Y

1080

PUAE 205 AR B S B WIS, B 2 AR SRR S
PR, (HRIZMEISE T —BIEW . 142G T
F) R E AR B (26.24 ng/L) R /b B B R
(2.64 ng/L), HEMERALFIA AN A2

TR A R BR VT 1 YR K 37 58 30 /K B G 1 L
FJL T ng/L MRV E . ERPEMUAE, +
50 45 OV Al L VAT T 3R B XA A ) 55 B 3
(LG e . b . ORI TS KR A
VR EEACER I AE R, BILEI L ng/L, R
A 40.20 ng/L 1 B AR AR IE, AR SR GE IS
R R VAR T i g 5 Y AR M M T 38, AR S0
SEIRMCAR T DL LSR5 X A T5 Y R B, W = T RS
YE K A X 2009 4F By vk BEC)

AR S K AR P AR Rk B AR T B R
D N A MR b7 - 1 nS U T R N 0 K
(s e fe i, Sqt2 st St g AR
e VORI YKL, K VR BE ARG, £ B
iR, AR S5 AL T AL SR Xk B, R A A
SRR A H TS Yo%
22 MARYMHRAERRTRRR

DU ks 13 R PLAE R, AR K ) K
Gy RN . THRIE A 0.02 (R HK) ~8.77 (A H
F)ng/g (T H), FEIGYY) S HIE MK B.77
ng/g) . EE IR (2.54 ng/g) . AR A (0.32 nglg),
HAI5 4 vk /N T 0.3 ng/g. VIR, SHiE
ZEFEI N 7.99 (15DYR) ~ 22.73 (14ZHR) ng/g. ME
L) AT AL, BIRR R AE R I5 Y 22 S AR, 2015
EH TR YOKFE/ANT 2014 SRR, BRI TS YL
TR e TRV

S T A5 OV R T T 7K 77 3 X DT R TP R A
W) BT AL, WV RISV A R E nT ik 8.81
ng/g, SARTIREE AL P E IR K b
ORI b A 85 85.25 ng/g FUME TR ER 414 &,
FAR S 96 25 R i A4 — A B . Bidi 2R
HEE AR IR K SR8 X GUAR A A 2] 1.50~30.10 ng/g
MIMETETIE | BERERIA R, ST ARSI R, A
WFoE eI, FR5H A A RS DURLY) Hh DU BR R 5% B3 1
2.00~6.30 pg/mg!"® FLE AL R, H AT
TR Z VTR AE b, A 5250 v B A0 22 s I 5 ki
TE/INTF B PG il i R SR A 5 G KR 5 58 [ PO
g RPYRAF IR A5 R, BRI . 5 LTI,
S H AR . HA T A DO AR H, BRI O



FRLLIMAF  BRUL Mg K IR A XK A . SRR oK™ i i A R 14 A
33 32.64 2
(a) AK4& : (b) VLB 2273
30 1
20 +
25 1
15.93 15.59
T s
:]o 20 A 17.14 17.91 3 12.82 .
< £ 11.58
= =
15 A
¥ 11.89 £ 10-799 500 8.96
10 A 845 207
5 4
3 283
0 - O-
(¢ O 4O Q 4O
& {'JQ x‘;\) » x"‘o \"(‘\) W & x"o RS \"(\) \“9 ‘\$3~ KUY
m Chloramphenicol
(c) 7KF% = Tiamphenicol
800 m roxithromycin
731.39 PIES (B S | clarithromycin
700 . = flumequine
® penicillin G
600 erythromycin
sulfamethoxazol
500 4 m isochlortetracycline
T?,J = spectinmycin
20 400 | ciprofloxacin
Q 335.33 W tetracycline
® m norfloxacin
300 | ofloxacin
W cefotaxime sodium
200 A B sulfamethazine
W oxytetracycline
90.52 89.80
100 4 74.58 54.44 51.90 65.86 77.23 45.96 76.91 o M sulfamerazine
14.89 35.89% 222 trimethoprim
0 - = sulfathiazole
) & & O o oF O o ™ sulfapyridine
O
Q Q &‘& &&Q Q &‘(& (&&Q Q @ fﬁﬁ) Q*Q) Q*Q) «ﬁzﬁ) m sulfadlazine
NN AN NSRS AR ® ifii
B 1 BRIOEKFEXKE. TRPFK=RPIERNISRER
Fig. 1 Concentration of antibiotics in water, sediments and aquatic products in aquaculture of the Pearl River estuary

IKFRFH X DU e A= R 0975 YL i B IR
2.3 i%?fiﬂlﬂ?"i%ﬁ’]iﬁ%’éﬂk)ﬂ
HEYIRER R 18 R AE R, i’J{EijO6
(TRl e FH L MEBE ) ~ 46.75 (i ’I\EE_) ng/g (TH), £
B Y B LB R i D B (46.75 nglg) . AFEEER
(32.16 ng/g). L H ME(15.70 ng/g) . M A (12.40
ng/g) FI A TP (6.45 ng/g), H ALY B E /N T
3.70 ng/g.
WE 1) AT AL, YA R E A

14.89 (14ZH-0S) ~731.39 (15DY-08S) ng/g (T H),
;*sqn 1f7 15DY-0S M5 YL F2 1 (731.39 ng/g)iLit
HAWRES:, SRR NEER . n
"‘Eﬂlﬁlﬂa@ DU HA AR 15 Y R FE 1 5] HAR
R(ECHLAEFE <100 ng/g), i HA 15DY-EA 1
15 YRR (335.33 ng/g) Lk m T HAAE &, 4 Fhvds i
P20 AE B AR A T AR, At 7 e e
FE 5] HBAR(CHTAE F <90 nglg). BRIE YL i IO FE
mAk, D12 mrphiA Fi5 YL R A LT, FE ]
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R MARBIEM) 548 5B 5

2018 4F 9 H

T 25 WA RT5 YK, K
TR, 2015 4EWE =T 2014 4F . AS[R Bl 2Rk ™
iRy P E s R E O OS (R R, 213.16
ng/g)>EA (FHE, 137.00ng/g)>ME (301, 77.05 ng/g)>
EO (18, 31.71 ng/g).

SCHR TR AR MR N BT AE R S, AR AR
TR AR 2 RO AR D T . A G Ak
Wb E R BRI AP0, MISe st 2
FEE, HEPFIEPARIEAY . 2009 F RV
MK FRAE IS LA PR i v 2 . RN VD AL B
B, g Bis Yok PR l, kB el
25.00 ng/g (M)l AHFFE (14 s i R S Bt A R A
SR G2, RS T 2009 FEAE R . TR
K SRR X BRI 1 M A e (R P R VS TR L D B
FIRUR AR gk R 2 EN R 2 a2
A FIRT U r 3% 80 /2 5 i 5.00~130.00 ng/g 2,
5 [ 2 BLIR TR Y AR i b, R R Al
4.08 ng/g ), AR T A SLIG AR . AL LR S5 H
b 258 X 5 YLK PRI, SEFAE AL, AR
K BT A 2R AL P R KR
24 MEXMESH

B it Z (8] AR DG 2 BT BB TE — 2 R B 1 3R

fb 2 (AT YRR R B AR, 5 YRR (RS Y
B A3 B TR 5 ) A AR (R A ) T A S T 2 . R
36 2 BRI AR 75 7K P 95 0 X K BE . LR
i 2R DL S S B R S A BT A SR

MNFE 3 AT, R KRR 2 A B AR AN I, K
T 43 22 B0 Ry A 553 1) LE A S A 55 1) B G, B
I PR R ) e HE it e AR R AP ) 22, RIOR
[i] e HE L[] Bsf it i [l Ah e A R A T REEEAR /e HA
JUAS KA FE A b 38 1 AH 26 (p<0.01), HH 15DYR,
15ZHR, 15ZG F1 14DYR ¥ ¥ 2 6] @ & IE A1 56, H:
T YW BN AR R RSk A S AN, X B R
HIHFE 4 AN FE S RIS G TR R R 100%, 80%,
100% #1 71% . 15DY 5 14DY Z [a] iF AH 56 H i 3%
Y5 Y W (F A S 1 Ji 0 R PR 4 e E ) 1Y)
75 YL TTHR R 4 A 100% A1 63% . 14ZHR 5 1470
TEAH G 3, 32 BT e Wy (U TR0 B2 R Sk FE WE s
BB IS B TTER R 3 51 99% F1199% .

M 4 LA, DURRY) AR i 2 18] 5 IE AR OCHE:
F(p<0.01), HEZIGRY A FRAERIDE, 15
YeBTER R ITE 77% LA L, EDUEUTR b A R G
25N

MNFE S AT, KA £ 2 R B B IR A O

3 KEERPFREZTLEMBEXEKTE
Table 3  Correlation coefficients and significance levels of antibiotics contamination in water samples

S WT-15DYR WT-15DY WT-15ZHR WT-15ZG WT-14DYR WT-14DY WT-14ZHR WT-14Z0
WT-15DYR 1 0.068 0.959" 0.996" 0.961"" 0.011 -0.033 —0.043
WT-15DY 1 0.132 0.156 0.114 0.766™ 0.219 0.101
WT-15ZHR 1 0.959" 0.940" 0.105 -0.032 —0.051
WT-15ZG 1 0.961"" 0.078 -0.013 -0.033
WT-14DYR 1 0.046 0.121 0.109
WT-14DY 1 0.127 0.044
WT-14ZHR 1 0.993"
WT-14Z0 1

e+ FIRTE 0.01 KON | i AH 5, *FIRTE 0.05 KGR | i #4856, FIF,

F 4 TURYER L ETROEXMKE
Table 4 Correlation coefficients and significance levels of antibiotics contamination in sediment samples

FE SD-15DYR SD-15DY SD-15ZHR SD-15ZG SD-14DYR SD-14DY SD-14ZHR SD-14Z0
SD-15DYR 1 0.975" 0.974™ 0.992" 0.983" 0.988™" 0.981" 0.997""
SD-15DY 1 0.911™ 0.958" 0.929" 0.9917" 0.998" 0.967""
SD-15ZHR 1 0.990" 0.998" 0.947"" 0.928" 0.974™
SD-15ZG 1 0.995" 0.982" 0.970" 0.990"
SD-14DYR 1 0.961"" 0.944" 0.983"
SD-14DY 1 0.998" 0.984""
SD-14ZHR 1 0.975™
SD-14Z0 1
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Table 5 Correlation coefficients and significance levels of antibiotics contamination in fish samples

R 15DY-EA 15DY-EO 15ZH-EA 14DY-EA 14DY-EO 14ZH-EA
15DY-EA 1 0.709" 0.519" 0.418 0.446" 0.509"
15DY-EO 1 0.803"" 0.763" 0.155 0.874™
15ZH-EA 1 0.803"" 0.386 0.976™
14DY-EA 1 0.344 0.843™
14DY-EO 1 0.280
14ZH-EA 1

Fo6 NEERPHERTEHBEXEATE

Table 6 Correlation coefficients and significance levels of antibiotics contamination in shellfish samples

b 15DY-0S 15DY-ME 15ZH-0S 15ZH-ME 14DY-0S 14DY-ME 14ZH-0S 14ZH-ME
15DY-0S 1 0.489" 0.495" 0.471" 0.717" 0.872" 0.001 0.463"
15DY-ME 1 0.892" 0.989" 0.952"" 0.847" —0.066 —0.066
15ZH-0S 1 0.830" 0.838" 0.796" -0.021 -0.118
15ZH-ME 1 0.950" 0.825" -0.020 —0.046
14DY-0S 1 0.959" —0.048 0.122
14DY-ME 1 —0.087 0.246
14ZH-0S 1 -0.101
14ZH-ME 1

14DY-EO 5 H Aih £ M C M N GF, i b 15 e i
JERAR, EEBYY RNV | P
Fo HoAhfa2RE i 25 Y i b A

MFE 6 AT A1, DUZSHE S 14ZH-0S 15 Qe 2 B
A, E BTG YW o R o RN R 2 (5 YL TRk R
At h 86%); FEfGh 14ZH-ME B £ 75 YL W) b 5%
R R Masg RO Rk ESITRA
87%); Hifth D12 E 25 Yy Mt VD 2, 15 Y vk
RILAR LTE 50%L) 1

2i ERr R, MRPES TS S, DURRAE &
] P ¥ e R B BN, 7K™ R it [R5 Y A AR B
B, AN R KR 8] A5 G 40 BTG e ok - 22 5
PR,

3 #ig

AR SO 512 86 2 A ST B9 52 0% R i T ALk B8 R A
SRk, AT . KB K IR A X ALK
BEL DU . K AR TR R TS R BUIR, IR A
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