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PAHs Concentrations in Aquatic Products and Food Safety Evaluation in the

Coupled Mangrove Planting-Aquaculture Ecological System

CHEN Guan-qiu"*, LI Yao-chu', HUANG Jin-mu', NAN Yan’, LIN Mao-hong*

(1. School of Environmental Science and Engineering, Sun Yat-Sen University, Guangzhou 510275, China; 2. Environmental
Monitoring Center of Guangdong Province, Guangzhou 510308, China; 3. School of Environmental Science, Vocational and
Technological School of Guangdong Environmental Protection, Guangzhou 510655, China; 4. School of Environmental Science and
Engineering, Nankai University, Tianjin 300071, China)

Abstract ; In order to know about the PAHs concentration in aquatic products from mangrove planting-aquaculture ecological system and
to make sure of food quality and food safety, HPLC was used to determine concentrations of 13 polycyclic aromatic hydrocarbons
(PAHs) in the Tilapia mossambica, Mugil cephalu and Concha ostreae from coupled mangrove planting-aquaculture ponds, food safety
in aquatic products was also evaluated. The 13 PAHs were Fluorene (Flu), Phenanthrene (Phe), Anthracene (Ant), Fluoranthene
(Fla), Pyrene (Pyr), Benz[ a]anthraces (BaA), Chrysene (Chr), Benzo[ b]fluoranthene ( BbF), Benzo[ k |fluoranthene ( BKF)
Benzo[ a]Pyrene ( BaP), Dibenzo[ a, h] anthercene ( DahA), Benzo[ g, h,i] perylene ( BghiP) and Indeno[1,2,3-c,d] pyrene
(InP). Concentrations of PAHs were the highest in Concha ostreae which were in the range of 89. 79-98. 49 pg-kg ™' dry weight, while

those were in the range of 25. 97-34. 64 pug-kg™'
fat affected the levels of PAHs content in different aquatic products. The individual composition of PAHs was characterized by 3 rings in

in Mugil cephalu and 12.31-14. 41 pg-kg™" in Tilapia mossambica. The content of

samples with the range of 41. 58% -83. 35% . Comparing with other areas, PAHs pollution of aquatic products in the studied area was in
the mild level. Values of the total BaP  concentration ranged from 0. 068 9 pg kg™ 10 1.0373 pg-kg™"', which were lower than the
maximum level set by European Union.

Key words:PAHs; aquatic product; mangrove planting-aquaculture ecological system; pollution level; food safety evaluation
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Fig. 1 Sketch map of mangrove planting-aquiculture coupling system
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Table 1  Construction of mangrove planting-aquiculture system

PSS RS A/ hm?
Al HAAER Aegicerascorniculatum 0.67
A2 i Kandeliacandel 1.33
A3 FA-HMAEM K. candel-A. corniculatum 2.13
Bl N Bruguieragymnorhiza 1.47
B2 2L Rhizophorastylosa 1.67
B3 AME-LLIEHE B. gymnorhiza- R. stylosa 1.47

1.3 MRS

FEAL A O 2K U (ETHOS- 1), 3 KA
MILESTONE A w]; HASE IR THRAL; Beds 7% &AL,
o8 Bl AR AL SR A R s AR TR e R %
1 BRI A IE OB O (B A5k
2% ,Sigmaaldrich , Germany ) , TN i ( {03 4, K HL).
100 ~200 H #E g (42589, Silicycle, Canada) . H 4
SEARER (bl [ 2 8 Ak 243850048 BR A ] ) A
W H A ( 45k, Riedel-deHaen,USA).

PAHs R & FrFE (2000 mg-L™", Supelco, USA)
%j-Flu \JE-Phe J&-Ant(3 3) |, 2¢ B-Fla  tE-Pyr &I
[a] B-BaA j-Chr(4 1), KJf (b) 2¢ B-BbF A Tf
(k) % B-BkF K I (a) EE-BaP, K I [a, h] H-
DahA (5 ) BiZE[1,2,3 ] tE-InP I [ ghi | -
BghiP(6 ¥F).

1.4  PAHs $EBCRE
1.4.1 PAHs $#2HL

I | e A £ E S0 = A U
SR BRIV UR T IRAL T8, HTR BRI . FREX
2 g e A B0 2 BCRE 43 5 A 15 mL
fi( KOH 1 moL) #1115 mL 1F C &%, 70 B i Bh 36
B AR, ZEBORE iR, 2053 0.2 pum flfL g A
g, ¥ =W 2, I E R ILZ,
PUZ.

PSRRI A HLZ AR TEZE E 29 1 mL, A 10
mL EC B, FEEZE B2 1 mL. ¥ FE 2005 3
B 2T Je A 100 mL IE ekt (FL)
PL100 mL(IEC ke & M6 =4: 1) k¥ PAHs
(F2) PV WU E RN F2 8 B4 1 mL, #5532
mL FE RS, HERG A 400 ng PIFR m- =165 | 55
SRR ET, UICHEERR 0.2 mL, LSRR
FHETE AR,

1.4.2  PAHs (LRI HF

I FHHT 9 YR I 25 1) Agilent1 100 8 51 4 55 5K
WARETEAL , F-ahidtFE 0.2 wL, Bl £5 Inertsil ODS-P,
5 wm, Columns 4. 6 mm x 250 mm A 3EAE | AR -5
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F£45 min. FID K& 4R 85 % SCHk[32] 1)

Tk
1.4.3 JiEffuES i E il

ARSI A Ty s AR BARTS 3y, BbRTs
YU o A 7 BB J20. 0259 ~0.358 6 wg-kg ™', ik
BP0y [ R 10 = ST e R E B 7 R A S SO o
PR N PR 275 e S A5 o B o 0 ] HE 1.
PAHs 77 I I 63. 61% ~ 129. 56% . K& 5
T a1 e R A4 S 56. 67% ~ 118. 69% , FH %} 5 1
TRZHE 0.36% ~29.79% . 2335 K il 7 ke i PR
JE0.11~0.29 pg-kg™'.
1.5 KRR e

L1000 g B 3217 B0 B2 B (BEHRE
TECUBE ST 1 LIRAH) ORI IE , 3014 1
WOIER AR 2 | mL DI, P 2 0 2R B L1
SR IS AER A UK T B RS RS

e, B R A 5
2 HFR5IHE

2.1 PAHs 7EZK )™ i i) 7 it S 2 BURRAIE

RGN AL R - SR 58 I5 2 AE £ fif £0 Ft:
WG 3 ~6 5 PAHs K TPAHs A& (1 8) WK 2,
FEWFAR PN TPAHs % 5, W BV B AE 89. 79 ~
98.49 pg-kg ' Z ] R 2, W BE Y FBITE 25. 97
~34. 64 pg-kg ' ZA]; B TPAHs & AR,
WePEJEIAE 12. 31 ~14. 41 pg-kg ™' Z A

120
378
-~ 100 - B4 9%49
I;.‘E‘D 58 +93.92 € 89,79 * 91,85
2 s0 | MoK
= * TPAHs
60 |-
=]
€ 0l
=
20 | 1231 14.41 13.92
* * *
0 | B Qg—. 3 Fim
i WiEw A il
EE (S i fa Fil
B2 HEFHEENKFZRT 3 ~6IF PAHs & TPAHs & E

Fig. 2 Content of total PAHs and components with different rings in aquatic product

4 ¥ PAHs & ARHE-Z HE 00 £ 2 oy, i
TPAHs 1 41. 58% ; F T HAbK™ 5, 3 28 PAHs J&
FERLSY, o TPAHSs 1) L6175 [F ok 56. 81% (Hi 1
B2 E ) ~ 83.35% (K fiii-Hil 4644 fifff 1) . 6 2R
PAHs (b & TE W JE fa b S5 R K . SR BUR L& W
I a] th (BaP) FEH AL 256 3 A0 £ b oA i
HUE YT DahA 78 % 5 0 i 46 A% 57 58 I 1 6 400 1A
Y E N R E LS S

K b BRI i L 2. R K ™
BV 2 HEXT TPAHs (4 B2 M AN B Sk AN [) 7K™
Z (8], e Er B /K- i ) HL K ™ fi i) TPAHs % 7K
AL S A R R I R R AN ) 2K i 1]
TPAHs ¢ B /K1 R .

IR it PAHs B35S A DX Y FE AR
A28 IR 7= A () PAHSs 75 5245 [ P9 Ho At b
XA DI PAHs (935 AR LE, 45 2R N6 3 fr
7N AT XA 3 Ak A2 2 PAHSs 175 B8
B TAHIIE R 3 Rk 5 AT 2 Rl T
Wik MR TR ME T, 5 R 6 PR & PAHs 1k
BV AR, HAbHLIX | i TR DU O 3%
PFERUR, DU rh B BR PAHSs & ik .

2.3 Kb PAHs LT

5T XF 35 7 55 30 3 2 (toxic equivalency
factors, TEFs) ¥4 54K PAH #7554 BaP 4580k
BET PN AT Kot , i )« 2o 5
FOE” RN 5207 R KT kR R £

2.2

x2 BKFRPHERESE
Table 2 Content of fat in aquatic products
S Lok il fiff 11 5
Mo AR R Mot ARAERT  BKOM-ARAERS  MZERD O BOm-MRAERT O RBE RBR-LDIgAR
TPAHs 12.31 14.41 13.92  28.20  25.97 34. 64 93.92 89.79 91.85 98. 49
R 5/ % 4.15 2.45 2.77 2.79 6.40 9.42 10.98 12.77 13.52 11.37
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Table 3 Comparison of PAHs concentration in aquatic products from different areas

HhHRA FE AR AR PAHs F0 WS/ ng kg ™! ZH BURHIE Sk
VYN I bl PR St 13 12.31 ~98.49( T &) 3MNE, 4 MIRZ AR
RHEE VPSRRI R I8 10 713.5 ~2526.0( TE) 2¥MRE, 3HKRZ [21]
ERARE WEbel 5 205 Pel e VeS| H A YDA R i 15 74.02 ~224. 30 ({R1E) 3 A4 B [22]
JUIETT 2T A bR 6 FhURAZh Y 16 34.07 ~49.47( T H) 4N E, 2 KT [23]
T R i 16 1342.61 ~1623.08( TH) 5 ¥F6HHE [24]
il FOLY 16 991.4 ~1210.9( 1) 2/3/4 R E [25]

R REWRCRAE T %84T PAHs 1)
JRUBSE A 203 I i 22 A PEAR 1 AR 5 R
H EPA il %2 1) 7 # B PAHs ( BaA | Chr, BKF
BbF ,BaP DahA \InP) I £ ¥ 8 A 5 P 55 30 & 4L
(B %k B0 W R A7 S AR MY, B 4 6 B
PAHs 1649 % H] Nisbet 2533 $2 H1 ( FEME 2530 &

25
; 1.5
% 1.0
[,% 05 |
N I -
P W% o % p £ {& | ‘&* @
%;\\?; ’Q-ng %?; ’1@53‘§~ ,@\}J&‘ "&’% 'é"\‘ﬁ *®
® A

Ok AR B0 Wy B HEAT VSRR A R0 AR
AR PAH MR Bk BT A N R [a] BB 5
R BE FF A, LABR B ( No. 1881/2006) M) Xt 4
FE B ih AT [ a] ¥E (benzo[ a] pyrene) (#2H) i)
FIAE PR R R b o, XK 7= 5 E AT & % 40T
Hr, 25 50 3.

12
" 10 -
g 4t
[aa]
o2k
0 1 e ron £
k. k. i i
R R - - .
N T R %
W \\:@s s
§ X

B3 AF@O%H D BaP REME

Fig. 3
B AEarh 13 Fh PAHs (95530 > BaP W (5
1 Bt U 22 W5 (A Y (25580 D BaP WS
{ER KON 77 B8 (4 6 £ ) 65 D BaP WK LR
15 ,350. 531 8 pg-keg ™', KR EUE Y T BaP Fl DahA
9 S e, X 557K T VR B (PPN A TR [T 1.
FRIR P PAHSs MO D BaP W JE (I KT
5 A P R B, 3 5 LR B A3 4l SR — 3 A
BARtah BOifi-2 AR ) PAHs %54k > BaP W JE
(B, 0. 098 0 pg-kg ™. FEA A b FRom -6 0 1)
PAHs %550 > BaP We i fH IR . 7E4t A Py, -
LIMEAEALAG P PAHs 2880 > BaP Yk (R 5 35
1.0373 pg-kg™'s Ml 46 -4 W5 ) 2, 7 0.806 2
ng-kg T NED RN R A A R UE, 3 B AN
PAHs (%55 > BaP W 35/ T WA s e 14 B
{8, T4 A .

Total BaPeq concentration of PAHs in aquatic products

3 HZig

(1) LW 13 7 PAHs & i, ik, 2
AR, 3 28K L 3 3R PAHs Jy 32 220 WUR
3. W R R R AN R P2 dh 8] TPAHS #é
IKFHIE.

(2) SENARLL, K7 dh 9 PAHs {5540 TS
ok,

(3) 3 KoK= S IR AL D BaP W H T
FEl 0. 098 0 ~1.037 3 pe-kg ™', 7EZE 4T BN
SE
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