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Residues and Health Risk Assessment of Sulfonamides in Sediment and Fish from

Typical Marine Aquaculture Regions of Guangdong Province, China

HE Xiu-ting ">, WANG Qi', NIE Xiang-ping ', YANG Yong-tao ', CHENG Zhang'

(1. TInstitute of Hydrobiology, School of Life Science and Technology, Jinan University, Guangzhou 510632, China; 2. Key
Laboratory of Aquatic Eutrophication and Control of Harmful Algal Blooms of Guangdong Higher Education Institutes, Guangzhou
510632, China; 3. College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)

Abstract: Concentrations of sulfonamides including sulfadiazine ( SDZ), sulfadimidin ( SM2) and sulfamethoxazole (SMX) in
sediments, muscle and liver tissues of 7 kinds of fish species collected from two marine aquaculture regions along the coast of
Guangdong Provice were determined by high performance liquid chromatography ( HPLC) equipped with a ultraviolet detector.
Assessment of the health risks were conducted based on the values of maximum residue limits ( MRL) and acceptable daily intake
(ADI). The results showed that sulfonamides were found in all the sediment samples. The concentrations (dry wet) ranged from 2. 1-
35.2 ng-g™", the detected frequency of the 3 sulfonamide antibiotics ranked as SDZ (85.7% ) >SM2(71.4% ) >SMX (28.6% ).
The detection rate of sulfonamides in samples from Daya Bay was higher than that from Hailing Island. Higher concentrations were
detected in liver tissues rather than in muscle tissues (P <0.05). The residues of SDZ, SM2 and SMX in fish muscle tissues ( wet
weight) ranged from 11.6-37.9, 16.3-27.8 and 4. 9-20. 0 ng-g~", respectively. The calculated daily intakes of sulfonamides in the
present study ranged from 3. 37-36.72 ng-kg ™", which accounted for 0. 007% -0. 073% of the ADI (50 pg-kg™'). Health risks to
human body were negligible as the estimated intake was less than 1% ADI, therefore the security of dietary was high.

Key words ; coast of Guangdong Province ; sulfonamides( SAs) ; marine aquaculture; pollution; risk assessment
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Fig. 1 Locations of sampling sites of Daya Bay and Yangjiang

®1 HERER

Table 1  Information of collected samples

PR A P18 K/ em Tk g
T (Siganus fusculatus) 3 21.5+2.5 157.0 £49.0
RS - FEL fa (Sciaenops ocellatus) 3 40.0£2.3 690.0 £76.3
REBFRATFHX LIHEH A (Lutianus erythroptrus) 3 31.1x1.6 477.7 £24.8
HHEH (Sparus latus) 3 21.3+1.0 171.0 £24.3
FEE Lt ( Sciaenops ocellatus ) 3 49.3 +1.5 1230.0 +115.3
ML (Sparus macrocephalus) 3 25.3+2.1 315.0 £68.7
FH YT 7K SR T X HHEHR (Sparus latus) 3 22.3+0.6 231.7 £25.6
LY (Lutianus argentimaculatus) 3 44,7 £2. 1 1480.0 £203.0
YWIEBR% ( Trachinotus ovatus) 3 40.7 1.5 1033.3 +57.7
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Aglient 1100 #1755 500 AH (5338 A2 (77 58 S0 A6l
o B A S UERERS ) ; 5 MARTIN CHRIST 2\ #]%
TR ; 26 Organomation N-EVAP™ 111 Bl &k
%8 ; Eppendorf 5804 {5 V2 VR 0045 3510E-DTH
G PIEPERS ; Thermo Orion 3 Star #5 % pH iT;
FEE IR

3 P e 28 40 A 2850 M Tk e s g (SDZ) | itk
Jile — F I IE (SM2) | fiff i FP R S e (SMX) . AR
i B Sigma A F), 4EE > 98%. Mk @k 4l
(Sigma 2] ), HoA Ak 2= 32850 35 by [ = o r 4, 5256
FHAK A R K28 B Bl 25) & DU 280K

FRIEREVR A T . RS B0 R B 3 s e 24 ) 4%
10. 0 mg, 0. 1% FhER U IFBC AL 3 A2 )ik 214
10 pg-mL ™ ARG TR, 78 4°C vKARORAT , ( FH A
3AA. IRAAE TAERBECH] . HTSIAE (Vo 10 mw:
V., =78:22)FiB A 10, 20, 50, 100, 200, 500 Fil
1 000 ng-mL_lﬁ/ﬂfﬁﬁfﬁgg,{ﬁm%ﬁﬂ? 11~H.
1.3 RSN 5 53 by

RS RS, RS 2 RIS, 0 g FEA, CA 30
mL A AR N Z 05 10 mL #1110 g To/KBRRR 4,
10 000 remin~'2J3¢ 1 min, )3 W% A 50 mL 2.0
B, 10 mL G Ve ] Sk B S) AR, e A S 0
B IRA], IR 5 min, 12000 remin ' 5°C K
730> 10 min, B ETEWR, e HART 2 10 mL #

-3 10 mL IEC LIR30 L2 AARRT,
JIA 1.0 mL Ui 80 AH % %, 5% A %) 2 mL 5.0
12 000 remin ' 5°C &.0> 10 min,EXJ:f%aé'é 0.20 pm
SUR/ S/ SR/ 571 e N

DURYIFE i 2 R T By A 0 (< 330
wm) ERFRECS. 0 ¢ FEEL A B0, NS 10
mL 1 10 g JC7K i B2 B4 FH e 195 TR &) s 1R &) $2 L 5
min, FHE 10 min. EOHEBUL BRI M R 5 AR

T e B AE R A BT A5 ) BT AL . Aglient
TC-C18 (250 mm x4.6 mm, I. D., 5 um); ¥
A K (F0.1% HR)-& IE (78: 22, (A
Hﬁ), {JZEEJEO 8 mL'miﬂil; ;BE{El 300C; i‘%ﬁl‘*{ﬁ
IS AL I P . 270 nmy PEFERE: 10 pL. SDZ,
SM2 il SMX #9 & B8 B 18] 53 5 2 7.2 min, 9.6
min £ 18. 6 min.
1.4 Ui 5 B e

TPl 2ok MR & Bedl— R85
FEH T 10 ~ 1000 ng-mL ™" B VRS bR v R dE
AT, A5 380 JoT o v -0 o AR o i 2, A OC R 4K
PR TFEET 0.999. FEHLFE 57 WAk B[R] s
F1 . 28 FUIBRFIRE i bR S 96 R 47 ot 5 42 1, 45 21
R 2 P, DURRPIAE S 3 R 24 AE 2R A a1
MR AE 82.3% ~ 108. 6% , K M KR K 0.63 ~ 1.01
ng-g . ARES T 3 R 2R A 2R G R AE
79.5% ~113.6% ,KBR A 1.20 ~2. 00 ng-g~".

R2 BAQAD 3 MBEREBMAMREYENGHR (n=5)

Table 2 Recoveries and limits of detection in fish muscle tissues (n=35)

. . I + bR R 22/ % KR (LOD
W2 B - ML AL R ao)
40 ng-g 100 ng-g 200 ng-g /ng-g
WA
B M/\%(Tﬁ) 92.7 £6.23 83.5+5.13 86.5 +4.34 0.63
AL (BE) 82.6+5.32 83.0+2.19 80.6 +7.43 1.20
VIR L2 %5, .4 %9, .3 %3, .
B Uik +/J(Ti) 96.2 £5.24 103.4 +9.81 97.3 £3.52 0.78
A (BE) 106.2 +4.52 113.6 £10.4 105.3 +2.35 1.23
V7 A
O 3 «M,\%(TE) 108.6 £2.15 93.5+3.39 82.3+7.46 1.01
B (BE) 103.6 £3.21 79.5 +4.43 102.3 £5.32 2.00

1.5 Guitsmik
ZER DA PBIME + AR HEDR 2% (Mean = SD) KR,
BER ) SPSS 19.0 GE i AFdEAT 40 #r.

2 ER5HMm

H(THE) N2 1 ng-g™", SM2 HISMX KA. a2k
FRHE DX A W5 758 DCUAR Y v SDZ AT SM2 & 141
WA 2.1 ng-g™'. 6.5 ng-g ' A 7.4 ng-g”', 4.9
ng-g ' RBEAIN ] SMX. B ER DI FE5E X 3 FhAs
ez ) ¥ e At , SDZ . SM2 il SMX 7 543 51k

2.1 FREEXIURY b 3 PR R & S
oy AR
g K FRFK AR 3 FIRBIEETTAE R0 7 B LA 2.
R KL K FRIE X 4 A RAE G DURI AL
PIRER IR S 2GWI R SR B . X IR X (S0) SDZ 1955

6.1,5.3F2.9ng-g".

FRYTF /K FRAE X 3 A RAE s DT i v
L RBAG H i e S 245 9 1) 5% B, L b £ 2R R A X —
(S4) K B AL w5 S A SM2, 538 35.2 ng-g 'L L
FEFRFEIX . (S5) ULA Hh 3 et i 245 W 4R A A6
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SDZ ., SM2 F1 SMX & & 435~ 11.5, 3.1 #1 5.3
ngeg” ' XTRRIX (S6) KA AW 1Y SDZ ki il %
M6 1 ng-g_l.

45.00
EZZ4 SDZ
40.00
Tm, 000 T [C1sM2
Elr 35.00 - M EZE SMX
= 3000
H
E 25.00 -
g 20,00 |
E‘; 15.00 |- .
e 10,00 |
= .
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Fig. 2 Residues of sulfonamides in sediments from different

marine aquaculture areas of Daya Bay and Yangjiang

2.2 REHEMmEKIRHE @I 3 Ml PiE R
1) 7

K185 HEg /K FRFE X 3 R e 2o R ) &
R 3.

SDZ £ fa L A A i A TR I AE

SDZ & (VR ) Ju Bl A 11.7 ~112.5 ng-g™", K/h
WAy . SEELL > §5 > 21 6 F 6 > i 6.
HA R E L L8 R ILA A SDZ Kt &
439k 37.9 ng-g ' F115.7 ng-g'.

SM2 HATEWE LA A, & 52k 27. 8
ng-g~'. 4 FRARFHE SM2 & & o BMERIK IR O .
Wt > RELL > LY > IR, & 5
}410.6 ~142.3 ng-g ™.

SMX 7E v GH LA R A R, Bl 4.9
ng-g ' 4 Bl EIE R TSt SMX B fh e E
TRAR U B EEHR > 15 T > SR 2040 > 21 651 1
TRV 13.4 ~112.8 ng-g ™.

2.3 PHICHEKFRAE A 3 s i s R
G

FEBHVLHE K SR8 X R AL 5 Fh 25 25
SDZ HAERFEL ML RS LA b AR, &5
J3WIH 11.6 ng-g ' F123.3 ng-g~'. SDZ TENFHEH
i DA S5 211 RN 36 [ 2 £ B s, 4 R 152.0
ng-g ' Fl 141.2 ng-g™', WEEHHR Z , &8N 97.5
ng-g ', R ON Y 68 65 B i A%, 200k 53,1
ng-g ' M150.8 ng-g”' (£ 3).

£3 REZREAFERMBIEESKFEXRESFENBREGYRENNOLE) /ng g™

Table 3 Concentrations of sulfonamides in fish tissues collected from different marine aquaculture areas of Daya Bay and Yangjiang (wet wt)/ng-g~

1

Gkas #m A j(ﬂE‘?%‘i%?f@k?r&JﬁlX A FHYTHE K IR A1 X A

W SRIEZIf LIBEHEN WEEGH  SCE4f ES0] WEEG SR iAo
SDZ n.d. " 37.9+4.2 15.7+1.8 n. d. 11.6 1.7 n. d. n. d. n. d. 23.3+2.5

WA SM2 27.8 £3.2 n. d. n. d. n. d. 16.3+1.8 n. d. n. d. n. d. n. d.
SMX n.d. n. d. n. d. 4.9+0.4 n. d. n. d. n. d. n. d. 20.0£2.0
SDZ 74.4 £8.2 112.5+12.3 47.3+5.8 11.7x0.0 141.2+15.4 53.1+6.1 97.5+10.2152.0+16.8 50.8 £5.2
R SM2  142.3 +15.7 128.2+12.5 77.4+£7.8 10.6 1.3 146.5+16.4 10.5+0.9517.1+2.0 6.9+0.68 17.7+1.8
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W R TR PRI TE, iR 1T 254
(AR IR AR B A B R B A T A S
sty SR B IR 18] -5 76 P IR 18] AR OC, FE e 2R 4t
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FER WS FRAE X, bR 2T AT, J3 41 3 A FRFE X
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P AR, A5y 7T RE A R T HE s 2 B 3 3 Y 32
TGP AR | T EK. RO R ST —A 24t
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H T, [N A A DT FE K A il e e i A= R
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TR 259, WAt Fe T o0 8 K- 3 3 R i U
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GUAEIRANY. R A S AR R T 10 MR K R SR A
BEUURh AR AG D 3 R B AR R S i A R IR T
ABFFELE . Wkl A 7 R D R KT R
YK B e v ks 56 5 3k 251. 6 ng-g ' Y SDZ,
BRI AR R YRR s T SR

S ST AR R A IR A X A K R B e 2K 24 W X
TR ARSIy 5t 3 il E it e 28 25 ) 7 K B
HEASIIBR R 5 ng-mL ™ 1R T IR EE v — ARG ) 4
A i = 1 S (H 3. 36 ng-mL ™', HRIE &
PSR VT 1 MU 7K ™ 5 8 X il Bl o e | it e —
5 WE RIS Jre PR S g e T T A KRR TP 3 R A
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3.2 LU 3 PSR T A5k EDIR L

T e b b 2R TRk R IR AL 2: ), SCPR 3%
et R — M 25 25 5 Aol iR Rk 2 2, b
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BE. X545 25 Rt R], Ah SRR N A i A AR O
Samuelsen"™ I8 T — Fh 5 A il i 18] omE 0
(SDM) [1)E 25 P P e A N 1) 25 4% 8h 0 2
PL25 pg-g ORI IESELN 25 5 d i, SDM FEHLIA H
(5% B i LU Um0 (LR T Um0 B R 12
PNEI S 5T SM2 7 AR P 2508 J1 2%, 4
M SM2 75 JFFIE A7 BR A M v A L PR AR, 25 2)
S WLPR b 08 24 0 8 DR T TP

KV FRGH X A 0, S 20 0 R P VLR 58
DX (AR LT 0 . 9% 2T fa T P R AR AG Hh A 5 e Tk
FEMRERE IS 25 5% B8 | 3X A e A0 1Y) > R A kA
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R DR 7K it R e S e A 2R 1 e e B P PR o
(MRL) 4 100 pg-kg '™, Hir SM2 f sk FEBR
25 wg-keg ! TEAY IR A Y £ s UE RO TS SR
B XA A LA 2SR Y SM2 B AR, (7R AR S
o U S AR R A SRR AR RN 88.9% ,
h SM2 HY AR R 44. 4% .

PA R E AR A2 (FAO) it 5t A2
Z1(WHO) ¥l SM2 1) H 2 iF 3 A & (ADI,
acceptable daily intake) & 50 pg-kg ™' AHE, B AL
60 kg i1 ABFFTS IR SM2 Y ADI {H X} 4124 ik
Wi A= R W 5% B HEA T IR AR PP, #E ) R Ui
BN RBEA ML N 164. 4 ¢, KT 3
Fhfifh e 25 25 %) SDZ . SM2 A1 SMX 7E . A 41 2 iy
&R 13,40, 6.95 Fi11.23 ng-g ™', AN AY H
SEHIBE AT N 36,72, 19. 04 F1 3.37 ng-kg™';
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SR AN 19,13 8.93 F110.96 ng-kg .
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& ADI {HAYE RN 0. 007% ~0.073% (F4) KT
1% 19 ADI {EL, filt F XU 8 7T D) 20, it 6 28 4
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I FEIR K FRAE 0 RN A £ 2 A A R &
A Bl 2.

P MR B, RV 325 A BH YT VAR 7K 3R 4 £ 28 UL IR 44
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R R (EGE 2 A D T A 7 T BAR R
EHCHAR ISR X P R S i R AL i, R
B X N K AR AR 32 ) R 2 k. R
ST A 2R KRS A B ) S 3 B A K 9 A
LW TR SRS

x4 BARFEEBLBREAWH ADI KR
Table 4 ADI contribution rate of sulfonamides through marine cultured fish consumption by human in China

AR R T /ngg ! B HBEA R/ ng kg ™! ADL/%

SDZ RIE 13.40 36.72 0.073

PRI 6.98 19.13 0. 038

M2 k#@ 6.95 19.04 0.038

PR 3.26 8.93 0.018

by

SMX i:;zzl 1.23 3.37 0. 007

PRI 4.00 10. 96 0. 022
[J]. Environmental Toxicology and Chemistry, 2005, 24(2) .
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