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W E RSO T ORISR D2 S R 38 % microcystins( MCs: MC-RR \MC-YR \MC-LR \MC-LF
MC-LW ) 155 B8 7K - B LA e XU RS 2017 A7 A1) DX (A% ) A0 e 0 ) ) DO 28 i (T e Y ) | BT
EHAAR, SR TG R 80% H B/ /K VS R TESR 7 PR B, w8 2500 J5 19 _ LI G I HLB R AR ERUR: &
SVl , SR FH R0 2550 R A 2 % £ IO TR % 5 ) A B D R MCs Y R L 45 SR R, MCs B R S WRETE 5. 00—
100.0 pg- L7 YU FRI N & RAFERAE DGR MR B A KT 0.99.MCs 7525 11 DTS LU Ry fin i [T e 65 il o
72.4%—82.6% ,FAXTFR#EMR 2= (RSD) ¥/ T 8% ; 46 A D2 ml & R 20 2L #RaE A ) MC-RR F1 MC-LR 4
ek LA M Cs , 07 e v i 2 28 VR J3 G I O v B R VR I AT e v p BB R S 0.877 mg kg™ dw
(FE) , 5 TR R SR AIWEIE 0.690 mg-kg ™' dw. i i AR BE XU SRR 5 23 BT, A I8 11X f4 D0
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Determination and health risk assessment of
microcystins_ in shellfish from Lake Taihu

GUO Yaxin QIAN Zongyao GONG Tingting XIAN Qiming "

(State Key Laboratory of Pollution Control and Resour¢es Reuse, School of the Environment, Nanjing University, Nanjing, 210023, China)

Abstract; This paper /investigated the contamination levels and health risks of five microcystins
(MCs: MC-RR, MC-YR, MC-LR, MC-LF, MC-LW) in shellfish from Taihu Lake. The shellfish
samples were collected in’'the Taihu Lake ( Meiliang Lake and Southern Taihu Lake) in 2017, and
the edible tissues of the shellfish were obtained and lyophilized. MCs were extracted with 80%
methanol/water solution from a vortex. The supernatant after high-speed centrifugation was enriched
and purified by HLB solid phase extraction column, and the content of MCs in the sample was
determined by high performance liquid chromatography-tandem mass spectrometry. The results
showed that the mass concentration of MCs showed a good linear relationship in the range of 5.00—
100.0 wg-L™", and the correlation coefficient (R*) was greater than 0.99. The spiked recoveries of
MCs in blank shellfish tissues ranged from 72.4% to 82.6%, and the relative standard deviation
(RSD) values were less than 8%. MC-RR and MC-LR were detected with a relatively high levels in
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the edible tissues of shellfish from Taihu Lake. The concentration of MCs in Hyriopsis cumingii was
higher than that in Corbicula fluminea. The concentrations of MCs in H. cumingii were 0.877 mg-kg™'
dw (dry weight) in Meiliang Lake and 0.690 mg-kg™" dw in Southern Taihu Lake. Based on the analysis
of human health risk assessment models, shellfish in the Taihu Lake region had different degrees of
health risks. The risk index of collected C. fluminea samples was low, and the health risk index of

H. cumingii samples was greater than 0.7, which was close to the risk threshold.

Keywords : microcystins, shellfish, HPLC-MS/MS, risk assessment, Taihu Lake.

UEAFE A BB TR KK AR B B 75 TRk B ZE IR, A0 % % A 0 5 i 7K Akt A 25 R BT AR T 7K 8 4 g B ™
E@Hﬁff%ﬁﬁ%%( microcystins , MCs) TR LER IR IR KRB R  FH 8 g A0 1 A R R A AR
BHMEAY), S A AT TR | SRR 254 A P K R B R R K A b 2 MCs ELAT B8 1) 7
PE, HAbE e AR, AT R E AR, S H S A RERENEY TR AN E 2R E. i
AL (WHO ) FF A 35 R 7K AR R TR ZK 1 MC-LR ABR (N 1,00 pge L' ) A1k
BER B K AT Z AN 0.04 pg- (kg-d) ™M SEHF ST WS, S0 e 75 25 LUIF I R0 1) 2% 6, e A
fef g A B A G, e AR R R 0 I 00 & S BUF 5 05 988 S5 530 , S B A R 3 AR o 114 JHT 9 A2 2 741
MC-LR 24 PRIEE 2 (TARC) 51 A il BESE0E A IR H Al 24852 H 990 A Rist e s R A, I
H1 MC-LR \MC-RR \MC-YR MC-LW Fll MC-LF J& i # /K4 A 55 0 )12 HL g4 K i i 8 e 7 R 1
A AR AR 8 3k &t MC-LR F1 MC-RR G Flr S 44 4 38 8 1 8 F , MC-RR £ i1 7K “F-7E 0.0015—
0.010 pg-L™" ,MC-LR # 7K FAE 0.0046— 0.066 pg-L™", KT MCs #e B fEAER 23 25 51780

I T SCRIR A T ) 7 255 A (a3 - 2 MG 0 28 0 RN REIDR gk 1 5 sk AR T e M T 2, K
VRO €60 35S E TS o 9 R A T ARG (2 A R AR R Py T A7 A — 2 [ R0 5 PR e 8 1 U oy
Bl T 2 A7 AR A e OIS PRMEABE SRR S 1 | 2 AN B AR IG5 XS5 g A 5 1) . 80 S0 M 3% -
M55 (EST) Bk > A Sy —FnT [l ke e B OB, 5 e Dk 0, S B v, ELAT i A 1
FHME, E R DL 5 P s 98 75 2R A0 5 th 8ok Ak ik

MR AR R K A W e /K AR ), MCs TIAEIR KK AR A P FK ™= i S8 2 R A W iR N R 25 2E AR
YRS E YN, T G T N 0% KR RS, R R i & Tt AR, HE A2
7%—10% 1) MCs R 12t 5 0RO 22 AR 2 107 s B 225 A K v Ao o7 SRR 40 W o228 . D0 2 3k [
BIOKFR AT 2RISR, T8 T H 2 285k sh Y, & M a5 . R B sh 218, 1 T
o, BEAS I WA (A5 YR , o FH T 2 P S0 56 1R T G 32 B /R v A 37 110 i o 4 T T 25 114 38
e X 0 A5 KT ) PR R W e B 2R DR AT T 7 12 FH DL S U 5 T e i R 2
5 1 AU

7R SC LA AT DX 57 A 7 £4= D0 28 (ymm e R ) S 0 e 42 il 2 o DL 26 m i P 2 4P i e T
5% B EA TN , PEO B A2 2K ™ i 0 AR R XU , R R i o i e e P B i 5 R I A B IR
JRUBSE PP A B2 4L T 48 P A 4

1 SZEG¥B4) ( Experimental section)

1.1 &5

RO 3 HPLC (1260, Agilent 23 ] ) — =T PUBLFT T % 1 ( API4000 MS, AB SCIEX 24 7) ;
ek 25 i (Vortex Mixer, IKA A1) ) 5 738 KV (BS124S, B 38 2 A i A W) ) 5 = 3 25 .0 /L (CTI8RT,
TECHCOMP, China) ; ¥ V& T8 HL (ZL-12TD, [ i 72 SR AL AR A BR 28 7)) 5 F I (535 46, 38 [ Fisher
Scientific 23 ) ; =L MR TR (ZrHral, BTRE TG0 22 7]) s MCX Al Oasis HLB [ AHAE UM (5 mL,
600 mg, 3 [E Waters 237 ) 3 C o FEAHFERUHE (5 mLL, 600 mg, KH AR @) M W75 ZARiEdh (MC-
RR.LR.YR LW LF,4liJ# = 95%  Enzo life sciences 2\ ) ).
1.2 FRifEa A Be

5 b v 2 2R S A AR v PR B3 B 1000 g - L B v N 45 YA, 46 L f51) 70 R T8 T, o) AN [)
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WEE IR SRR, T =20 CUKF NG IR AF.
1.3 FRdRAE

2017 A 11 H TR DX A SR A g I A 2 A SRAE s 3 ok Y A RO Al 457 190 T XOR A BB A Y
( Hyriopsis cumingii) 58 ( Corbicula fluminea ) FEAS HARRAE X IR UL 1 s, BEARAE A RE 1
T AR i S TR | RGP P A A SRAE S WS AT R SCRE 24 20 > (TR ZY 60 4> 18T 1 v AR 181 e om R
FEAAL 2017 AEEE DY (10 A—12 7 ) /K i ficie B At 3 (Bl e 2 3%) .

W

=

[=3

=]
1

4000

3000

2000

1000

Algae cell density (X 10%)/(cells-L™")

5000 -
4000 =
3000 = - - - - - - -

2000 [~

1000 - . . .

1 ORMRAE R A
(REAR B AR A 3 2017 AF55 DU 2= B 7K rh e 2 i $ it )
Fig.1 Sampling locations in the Taihu Lake
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1.4 FEAHTE S L

O3 PR R I RE A e T B A 2L A B R B R A, A -80 CAIRIR VKA V2 1k 48 h, iU HL
A TR T 24 b, IR0 5 BUH R Rtk IO 3 B AR IR AR AT, 75 .

HER PRI 2548 /7 0.200 g CREAfI 2 0.001 g) T 50 mL ELZEB.LAE T, IIA 10 mL H B/ K 1A TR
(V/V,80/20) , IRJEIR¥E IR AT 1 min J5HE 7 20 min, HA S HEELGHL 4 C LL 10000 r+min™ B0 3 min, B
IEW 5.00 mL RFEE, BEFE Oasis HLB BEAHZEHCRE , 20 51H 5 mL H B 5 mL ZK 36 Ak AR AR U, T
FEJG LA E SR R RES, il T 2RO 5% B WA, 5 mL 1 0.19% = 91 £ R - FF B3 R ., VAT Uk At
FHEEFEWAE T, AR EE T, H 1.0 mL FEEES i 0.22 wm SRS B T HERE/ NI, R
1.5 AUEREE

WA C BT (ZORBAX Eclipse Plus, 100 mm X 2.1 mm,3.5-Micron, Agilent) ; #4730 °C 5
TSI A AR 0.1% /KW, B AH A H B ; i 2 300 pL-min™"  SRAABSEEVEN S 0—1 min(A :B=
60%:40% ) ;1—16 min( A :B=20%:80% ) ; YL} 5.00 pL.

g BT E S TR (IEE  FHEA L ES) ; B TR T (Ton Source Gas 1,GS1) A1 1T (Ion
Source Gas 2, GS2) Y& W 3 4> %1 &y 50 1 55 mL - min~", filf ## <, ( Collision Gas, CAD) i i# N
10 mL-min™", K55 ( Curtain Gas, CUR) ¥t 3# 43 51 & 30 mL -+ min™", S A& Ky N,. HL &5 i F (Ton Spray
Voltage,IS) 4y 5500 V 5 B 5~ JR Wi HLEE (TEM) 24 500 °C A48 22 B s A 2 (MRM) | J5t
T ) 2:97% B 1K ( Decluster Potential ,DP) filfi4#fi£ ( Collision Energy,CE) A& MCs FJ & F XIS E R 1.
1.6 BEsrHr

FEBUE A FE L (HD A AR
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HI=EDI/RfD, (1)
Hrp RID, A EDI 4351 2 %55 H B3R B0 pg- (kg-d) ™.

R it A0 8 SR ot e ) (R B P Ti) O 0 = B LA T AL A e R i S T
) W T AR MR v o

2 R 51118 (Results and discussion)

2.1 PREUEFI LSRR

TS R0 PP A KENEIE, B TR HEE N5 R R ESERAEE R, K= & A K
S N RN AT, R T A A A2 2, TR UM T e R 3 ) B 7R A BT i B 2, AR MR T D SOk
AT R PP K RONT K 7 i R e R R A T R B AR IR 5 T K 40% T K T . 80%
Y 7K 85 YRR FIT Y R 14 2 B8 %6 3 3 s A5 4 0 235 5 ( DL I 2) A7 ER A, 224 FH Ak A oA 4 L 711
R} A U R eI, 32 B2 I R K R R AR U D1 22 20 b I A7 A (0 e 6 B 2 5 244 P RV o 1
TR, 2 ) Ak A% OB I v K ek O 0 R 8 1 0, — 8 R B 1 T B o 0 s P — 8 L 461 1 PR s K
VTR RT LA SO AR B B b S T W ARG A iR e #E R Y TR R B AR AL R AR B R Y [R] R
REARR T 35 5 v i 7 AR R 1 5 A P B AR 5 3 2o 7 DL 28828 LR PR i MICs e i oF BB R TR 50 1)
FERCR B INHBE R 1.0 mg-kg™" dw, 38L& 2 7] L& B 80% Y B/ 7K TAE Sk $12 B 59 B4) A6 BRURCR
2.2 DUERES AL AL

IR A AU A 5 F PRI A £, i SR i e IR B B 0 1 A ) 5 5 e v A Ak L S
K7 i A LTS e B A S A — SR T G JMCXORI HLB. 25 B AR AS O S 52 1, Horb HLB 1 G, [
FHAC UM X o 28 6 B R 10 5 88 0050 S HE. AR S 46 Tk 6T 25 1 RE S S I MCs AR 1 & (B In &N
1.0 mg-kg™" dw) XF b T _EA 3 Fh AR BUR: B9 B SEECR (IR 3) , 455 & IR HLB A [ A0 46 BV
VAL TSR e e R SR ELT BB AL F IR 28 T, S 2 BE HLB [ AH A BURE X6 B2 BB b 14 o 2 i
BRI TE -5 A A B Y B s A AT ARG AR R S i AR AL A ) R ORI B R R 2 — M6
SCHRIRAE ™ B PR IAEE T (M B 2 K F I 2 MO TR R VR, PR AR YR B0 6 4% 0.19% = 3 2 k-
FA VA VR A R O VS VR

100~ A: 7K Water 100
B: 40% 1 i%/7K Methanol/Water 40%

Ceno . B: HLB
| C: 80%H /7K Methanol/Water 80% | C: MCX
80 D: Fi % Methanol 80
60 60 -
aor 401
20 201
0 )
A B C D A B C

A: Cig

Recovery/%
Recovery/%

Extraction solvet SPE column
2 R[RIE R AE O R T 3 ORI RA A IBORE () BRI LU
(n=3, IRZELFRIRHER 22) (n=3, IRFELFIRIRHER22)
Fig.2  The comparison of extraction efficiency Fig.3 Enrichment efficiency of different SPE columns

with different solvents (n=3, error bars indicates Standard Deviation)

(n=73, error bars indicates Standard Deviation)

2.3 gL
o FHRCAH €233 ] LAXHRE i o 8 AR A - 7408, o T 90— 25080/ INVRE S 3 5 ) 48, e — Y
AT ER B S 1) 22 S I 25— W 0 A X ] A G 00 A R 3 s 0 6 M AR e SR AR AR PR R 2002/657/EC
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RA DY RLE X T RE B UE A A B 4 AR S B SR, AR PEIBOR (03 - T R I A3 E i
YRS SRR LRI DALY B A U T o A SR v I A O 2 e e R T
BE 5 FhiCRe B 2E R A MR B B 1 7R B FR IR R - MR IR, o 5 D0 A 10 28k v ., 7 7 W B 14
SR B0 7 B PR B 2K AR RAAE 8 o0, (o P H B 3 4 2238 TR i B A 28 2 A T 4G, 7
2 [N T W AR (MRM) T, 8 5 AH B 25 T XA B RS LT (CE) R R BTG S8R 1.

TEPEA BB 25 T X AN R AR B AGAE S b A7 00 R , 155 0 Ak 45 0 5 1R R RE S AR A 2 e 1) 1
B, BIE AR TR UK H ) FL AR AL 5 Wb 00 L RS PR 7, [ s £ PGS 8 7 O AR X = B2 L s v
AL, 5 o (ol Tt FAR VA IR ) B It 12T LI 4.

R SR TOES R
Table 1 Mass spectrometry parameters of MCs

L B H‘ VIZ] 45 }j—: ﬁi& P =
s NTH PR T BHT TET Kbl R
Retention X . Declustering Collision
Compounds Molecular mass . . Precursor ion Product ion .
time/ min potential/ eV energy/eV
MC-RR 1038.2 4.09 520.1[ M+2H]?* 135" /127 110 40/65
MC-YR 1045.2 7.00 1045.7[ M+H]* 135" /213 230 100/80
MC-LR 995.2 7.70 995.7[M+H]* 135* /213 160 95/80
MC-LW 1025.2 13.73 1025.7[ M+H]* 135" /213 140 90/70
MC-LF 986.2 14.59 986.6[ M+H | * 135*/213 120 90/70
#* RANERET. * Indicates the quantitative ions.
15000 ?
14000 4.09 jL
13000+ e
120001 _,.\/\Jl A~ NS
11000}~ &
. 10000 } \ d
Zz 9000} N S
f‘é 8000| ’ t
= 7000 /UL

5000 L
4000 13.74 14.M
b

2000 7.71
1000

S N N .1 N— || 1 Ilal

1 1 1 I 1 1
1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 17 18 19
Time/min

B4 e sse XM ER RS T
(a—e HRPEEARIX N 5.00,10.0,20.0.50.0,100.0 pg-L")
Fig.4 - The total ion chromatogram for standard solution of five microcystins

(a—e indicates 5.00, 10.0, 20.0, 50.0, 100.0 pg-L™")

2.4 JriksbE

Fi i — Z 3 (5.00,10.0,20.0.50.0 ,100.0 g~ L") T Fh s 3 75 25 IR SR IR IR, 7615 5E Y
ar AR AT E | B AR B AR 3 k. LUMR 5 i T B EARE Mt 20T A sl oy 2 (L6 2) MG R
BRPEKT 0.99, HIxF AR 22 (RSD) {EIA/NT 5% , 25 T2 W B ARL A P07e Sk B v e 9 22 R G Al 2k
PEXR.
2.5 JrIEMERREE OKG%E RE A R

FEAN S RRDUAL A 10 DL 2828 FURE i b 20 S S IR TRV B /KT e v 8 R IR B PR BV T, 452,37
(25 BRAEA T AT AL S5, RN AT R 5 W, HEFT W B RIS %% B 5 4 45 SR WL 3% 2. HFRfb & 1
DUZEHE S b B -2 RO AR 72.4%—82.6% 22 8], ~F- 4TI E (5 /9 RSD B/NT 8% , % 7 i AT LU U1
I A 4 BR A0 s S A A R N AR i e e (TR B VR B A T VS VR 2 A T A BN AT, 43
SILL 3 A5H 10 RS MR L (S/N) HHAAAKE R ( LODs ) FlIE S A6 HHBR (LOQs ) , PEANSS S W3 2 % T4
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F2 5 PR R I LAME T R ARG R RIS Hh R
Table 2 Regression equations, RSD, LODs and LOQs of five MCs
RSP AL TR N
o . . HERE(R?)
24y Addition Nl . Linear ) LOD/ LOQ/
RSD/ % . Correlation 4 5
Compounds level/ Recovery/ % regression . (mg-kg™ dw) (mg-kg™ dw)
1 . coefficient
(mg-kg™ dw) equation
MC-RR 0.10 75.2 5.1 y=2190x-676.59 0.9999 0.005 0.015
0.50 80.3 1.9 0.012 0.037
MC-LR 0.10 74.1 4.5 y =151.2x-119.42 0.9991 0.022 0.070
0.50 82.6 6.7 0.013 0.040
MC-YR 0.10 72.4 3.1 ¥=68.26x+0.0791 0.9991 0.011 0.035
0.50 76.8 3.6 0.022 0.067
MC-LW 0.10 78.9 3.5 y=468.25x+318.2 0.9991 0.080 0.240
0.50 80.2 4.2 0.034 0.110
MC-LF 0.10 77.8 4.0 y =502.59x+218.5 0.9994 0.080 0.240
0.50 81.8 3.7 0.025 0.081

2.6 SCBRFE S E

BLRKZ 2 R W /K AR 1 1 0, 0 R4 Z 1 T R A L 2 T AR S BB TR 24, 308 1 4 e A 14
R R WA PRI PR AR A Y AR A BB AR 11 H 03 BEAT e FRAT A 0388 Dl 1 e A T I XA 5
YA A AT (AN SRAE A2 20 A ) T (RS SRAE 24 60 A T iE A T 10 i 1 25 5 B B A, 7
PRSI ] 990 1X SR B A A 11 DL 2 B v 946 Y MC-RR AT MG=ER 95 o (3 e o8 55 25 S 4R, LAl 3 i
BER A 0 235 R L3R 3 A6 Mg IR A 04 T e it b B TR e R 1 3R i e T R, ELZEAR 2R A
T A T SR B R AT R s P R R T 2K o T M P S T T R KT A A )3T e e R e
BFREGEHN0.877 (mg-kg™' dw) i IEH MC-RR BV & F MC-LR, {H /28 MC-RR 5 MC-LR ¥k
EZRAK, BRE AN RIKA S A A o B K e o R R v s AR e ) 1 22 5 B BUIS A5l T
2004—2005 4F- A IS [ ) X B v 3 Fhingat 86 55 K (MC-LR \MC-RR Al MC-YR) f75 YLK 7246
DU ym] e At rb L DU 21 MC-RR R MC-LR 7 #3875 R S A9 4K, U A9 5 = % &t 9 MC-RR ik 5]
11.2 pg-g™" dw,MC-LR 4 0.47 wg-g " dw, & B8 TA SO Ry 45

F3 ORMIEPHRERGERENER (n=3)
Table 3 Detection results of microcystins in shellfish in Taihu Lake (n=3)

SRS (=T T #:7 Z 5 1 Concentrations /(mg-kg™' dw)
Sampling locations Sample MC-RR MC-IR
o J i 0.663+0.0155" 0.214+0.011
HEZE ;
bE L) 0.131+0.009 0.172+0.010
\ il 0.4310.014 0.259+0.012
PNy ;
bE L) 0.212+0.011 0.195+0.010

& SEI(H bR (R 22 Mean+Standard deviation.

TETR AR B, R i R B TR AE WK B v B f S o S BRI B 4 17 MCs. HEABR A
R A R W) DX T A AR, R K e B A0 N 2 T ORI B0 Jre U X, DL 2 DL i 9
BT AR 2 0 BN, S EOA P 0 R e 2 2 S X R B e T 0B X DL 28 I 4. 87K 7™
HAT £ HIZH 2L MCs YR HEAT LU (3R 4) |, FTRUR UK AR b B2 KB ER K 7 i 28R it vf MCs 9 B2 7K
AR TR ) DL At ] DL R R A AR R T AR, DY A R BRI AF A T AR I E A
ARUBFERE ™, B I N FERE R 19V BE KR T DU S Ao X HE AN ) 80 DK 7™ it o e e g K
R BRI Mt DL A A A 9 2R 5 g AT 25 A A, AT ) DX A P i i 3R i T X
X ] BESEAN R X Z (A1 A7 AR b 22 S R A 254 22 5 T 30
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Table 4 Concentrations of microcystins in aquatic products from different lakes

Hi AT Wk MCs/
Location Species (mg-kg™" dw)
K TR ( Corbicula fluminea) 0.355%
AU ( Hyriopsis cumingii) 0.783
fifitf ( Cyprinus carpio) 0.0320%
F 5 ( Hypophthalmichthys molitrix) 0.029134
B 471 ( Aristichthys nobilis ) 0.063-%!
B R ( Corbicula fluminea) 0.5401%)
RG] i1 ( Cyprinus carpio) 0.012037
bIER ] YR ( Margarya melanioides Nevill) 0.35003
fiff £ ( Hypophthalmichthys molitrix) 0.0091'4)
471 ( Aristichthys nobilis) 0.01114
YAt ( Clenopharyngodon idellus) 0.005" 4]

a, AW G IS B B 2 o i (BB A R 5 1 R E/qui"/]{ﬁ) .The content of microcystins obtained in this study (The values are the

average values of Meiliang Lake and South Taihu Lake).

2.7 USRS R R R XS PR

H BT E PR _E 86 MC-LR A S0 58 8 22850, PRI AS IS 30 1 R S0 fidt Fe KU TS %% % MC-LR AT
W2 PR A S0 RS XU 48 B T3 A 2 RID & B USEPA 1 Jedit S F T 3R 808 9 19 FE 16 B E A
H T JC MC-LR /) RID, , A58 R A A TAE 421 (WHO ) 8 1A9 MC-ER /) TDI(0.04 pg- (kg-d)™")
{EAER RID, ALK 7= B BRI 8 2 5 T, EDL IR A 0

EDI = ( C,xFIRXFRXEFXEDXCF)/(BWxAT)

o, C KPR SIS Y i R (g - kg ') G FIR S RO BE KB B /K P2 i 3R 2 7K 7
WL N KA RN 120 g-day ™', FIAFRA BMELUE R 50 g-d™' s FR A TS Y i X )
7K 7 it o i FHAK ™ Sl B 23 80(50% ) 5 BRSO T8 #8413 (365 d) 5 CF 2K 7 i MK A I AL &)
AL A SR AL A WAL T (CF=107) ; ED N 2 88 I FFZEITE] (30 a) 3 AT NS5 i8] (A
RS EE 1 AT 24 30 ax365 d) 5 BW AT 35 A (AU T Fi Bt B XU ik 38 g 488 481, 3% R P
60 kg. TEA A AMRIE 1 7K 7™ Sl ASE BEREFR A Ma R XU s, — 0K MC-RR it MC-YR e85 0.2 £5 1
0.4 f5( MC-LR"™ | [RI Wb T BB 545 100 0.2 %A1 Bk B AU R 2 F 53 v 4 PR AN AR R 13045 310
AP N R FH AT /K 772 it (AT YT ) T B A 1 ol 20 1 2 3R A 380 (B XU 8 UL 181 5, Y HI< 1 B,
BB /N A A B0 KURSHERATS | 24 1= 1 A 38 m JR 20 KU A K. R & 5 T L, R TR R AR a5 SR 4 A4 Tl
R it 4 RIS 8 504 I, TR 57080 AR i A 3890 90 SR 2 1) VT e AR o R XS PR B8 R 0.7, B30 XU B 11
PRIk N 286 FHTVRREE 7 it ey — 2 AV A e XU

1.75 —

& HI
Lsok B voir 4125
: 222 MC-RR
~ High risk
g 125F = = = = = = = = = = = = = = = = =~ 1.00
3
=
g 1.00
g ®o0n 1075 =
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Fig.5 Levels of microcystins in shellfish from Taihu Lake and health risk assessment
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