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Abstract; In recent years, the local water quality has been improved in Lake Taihu Basin. However, algal habitat
conditions have not changed fundamentally in Lake Taihu and therefore it is still an arduous task to prevent and
control the eutrophication pollution. In order to control and guarantee the water quality, it is very important to carry
out the investigation of the status of key pollutants in Lake Taihu, especially in its major polluted area and water
sources area. In this review, we introduced the general situation of water quality, the temporal and spatial distribu-
tion characteristics, environmental impact factors, and the migration and transformation rules of algal toxins in Lake

Taihu. We summarized the research advances in the environmental and health risks of algal toxins in Lake Taihu.
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Finally, we pointed out the main environmental risks of algal toxins in the western lake area and drinking water

source area of Lake Taihu and the key technical issues of related studies in the further. This review provides useful

references for promoting the control and treatment of key pollutants and ensuring the safety of drinking water

source in Lake Taihu Basin.

Keywords: algal toxin; Lake Taihu; environmental risk; water source; water quality
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Lake Taihu and its water pollution)
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Fig. 1 Tendency chart of water quality in Lake Taihu in recent 30 years
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F2 2014 F£F0 2015 & KR A KR K FREFRER
Table 2 Water quality of Lake Taihu drinking water source in 2014 and 2015

PP ki 44 Pk KU 44 B 0y PINISEY AN RV
Number City Drinking water source Year Water quality standard achievement

2014 PINDRIN

1 T TV K Up to the Standard
Wuxi Shazhu, Gonghu 2015 IK AR

Up to the Standard
2014 K kAR

5 T T AR E Up to the Standard
Wuxi Xidong, Gonghu 2015 I AR

Up to the Standard

2014 KSR, M2 B 5 E 7L

3 T T 4 B K TR Up to the Standard, Classlll, mild eutrophication
Suzhou Jinshu Port, Lake Taihu 2015 KSR, M2 R w851k
Up to the Standard, Classll, mild eutrophication
2014 IKBUAKE, W2, B s H IR
. bixL kil R K T Up to the Standard, Class I, mild eutrophication
Suzhou Zhenhu, Lake Taihu 2015 AKbshR, M2, R e ik
Up to the Standard, Classlll, mild eutrophication
014 KBk, M2, BB E E SR
s M T IR LK B Up to the Standard,Classll, mild eutrophication
Suzhou Yuyang Mountain, Lake Taihu 2015 KBk, 2K R e E 4k
Up to the Standard, Classll, mild eutrophication
2014 KSR, 2K B 5 E 7L
6 F T AT RE K TR Up to the Standard, Classll, mild eutrophication
Suzhou Puzhuang, Lake Taihu 2015 AKBishR, M2, R Ik
Up to the Standard, Classlll, mild eutrophication
. . 2014 AKistR, M2, R 5 H R
; ;J\{”Fﬁ?];.(lti.zt K e e K R Up to the Standard, ClassIll, mild eutrophication
ujiang District, . . I, J—
Suzhou City Miao Port, Lake Taihu 2015 P | S S
Up to the Standard, Classll, mild eutrophication
R3 2015 FH02016 F L3 FRMBERMBRELSEER(MCs) RE (pg L") ERFR
Table 3 The concentration (ug-L™) of total soluble microcystins (MCs) at specific sites
in Lake Taihu in 2015 and the first half of 2016
. LR il . -
sty i [ERERE Ml I
South of the Middle of the
Monitoring time Baidu Port Jiao Mountain Puya Port
Zhushan Lake Zhushan Lake
2015 AEA A1
(BEA M 1K)
097+0.72% 032+026 021+0.11 1.12+0.79 021+0.11
Annual average for 2015
(once per month)
2016.1.6 030 044 038 033 022
2016225 022 0.10 0.11 0.18 0.12
201633 020 0.14 0.16 0.11 0.15
201645 0.11 0.10 0.092 0.12 0.10
201656 023 0.18 0.11 022 0.091
201663 031 0.17 029 030 0.13

T 12,2015 4F 12 A A BB LA BE e brii i 22 AR

Note: a, the annual average of 2015 expresses as the mean value + standard deviation.
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FEZ(MC-LR Fl MC-RR) ¥ & 746G | 25 S 22 1 |
MCs RIEZ MR ERA — 8, 15— R Z NI EA
A d B &2 MICs R 3 48 o 5 60 T2 L A AR e 3
YRR M DX 9 2 A S5 MCs YR FE7E—4F 2 th AR 3l 4%
K ;MC-LR ¥ JE—f KT MC-RR,{H7E 8.9 B H i}
PRAH S 45 3 K s gtk MCs 5 AU 35 I
K, 5 BBETC B A O 7R B L, MC-LR 5
SR BB B IREAR(SS) B LR AN A
SEEFIEMAX, BAESF T 2013 4 6—10 H ]
SIMEK AR R 3 B A i 5 % (MC-LR , MC-RR Al
MC-YR)5 M B Chl-a FlEsh R b8 504 5 5
TR PR IUAR SN G5 R, K MCs 15 255" &
FLHR B M 22 18] 43 A R AIE A - MRV > BT PE U 1
DX > T X > 9 X e i X, A MC-LR ¥ i fi%
53 MC-LR \MC-RR \MC-YR K MCs ¥ 5 &4 ik £k
FeH EA B Chl-a 2 538 1E A G 25 & O K
Ht MC-LR 1 MCs FUFRHEFRIE 53775 i, K] Chl-a
MIBIEZ 1226 mg-m™, PPAl KM E 7R3 ME 57
BRI FR , Ma SEPIESE T RW1E o8 A w58
FRICE & X IR I ) A ) A KRR, &
LIRS N AP LGB N N OB P PR AR )
AR, H N sl (8] K P e AE ) A 4 1
PR 7, BRI, 2 TN © TP<18.9 ~56.7
B, N AR S4E RF 5 24 TN : TP>18.9 ~56.7 i, P
R T WEAE ) A K B A 1 R

p. (7 R = A i N DA WA K8 Y DA w2
(turbulence) X A 1 F= 7 1 2% 5 55 4+ O M = MCs
eI 0 5 m ] REG KR MCs B2 A, 7E
PBNRMET IR S 55 22U B TN v A 1k 2 R &
RN, PR K AR AR DG E R N 3 ~ 4
W, I B s A R - S i s A e e K
AR BRI T MCs RO, B
CEWAL Oy REipyl 1N € 3 AZIRUNORVIR € K i ) |
Mo f R EOE Z N EE R I ER"

HIARFFEFIA , KT AT 72 MCs 35 3 R 280 42350
J& T iU e (Microcystis) , 7K #E9 [B] 7 25 1w 0 i
R LR AR KA R B I 2 R AR 2R KA A ¢
JEE T PCR X 4% 28 A AN [) WA DX G 18 3% 1 A 25 L
PETEFN S AR AT M A, ST PCR-
DGGE $5 AR XTI Je A 75 1 9% B R V& 25 M iE 47 4y
M, GEIEEIA e s KRR R M1z, i
AR SRS N B A B TR BEATAE , & R AN T
WX R RV A 5 (S R U5 25 M A DL 3 v

ZEA M AE i PCR Z5 R FE PR 48 K a FildE i
ZURBE I SE S5 R R 2010 AF 42 I R A
TR RIS LS | ST R

MCs M — A~ 5 B2 IR 5% 9 8 5 U0 8L 9 % V)
Kl BFSE LB, 24 MCs 1l LA4E A 76 TR 0k 3
AT P REE AL R AE ATy, DU ) MCs 1)
BRE I O A AR HGE, 2024 7% ~ 10% 1Y
MCs A 8 7K H 1) 8 77 08 P W BT AR W X
MCs #E—EF B L AR B4 T 4 T R0 XA LY
(K RUEIAEE A B, RN AR R AR R 5 I /K -
UURRWIAE BAT o AH 2 KM TR 4 % 45 - 1 MCs
FERMEARTTER(E A g m R 2R, =4 oA,
HR IR 7 95 B TR Hh Al A 0 o) 8 5 38 10 R, )
EHE A,

KRR ,MCs 1) 55 — TR fRIR AR R A
PR AU WK v o i 2 1 40 TR A A B A 2 A O
FEIRGE, B, 20k B A i R AR RE ) i 40 e
ORI K AR TR 45 2 Bl IR 55 A 52 v 43 25 4R
5, sRAk R M BE ) TR TR B O 1k, S ROk IR
AT K A o 7 2 AR A KURS: 1 — 2% T AT 48 it , 1L
H i AH SC B 92 38 AN 457 B8 7E 52 0 == B B, i R 4R 1S
TR

3 ESEHEEENKMRHE (Research progress
on health risk of algal toxin)
3.1 BWERERTKZ VAL

AR Ja R A 16 B FHIK 2 K B A —
Fifr s KPR AV T 0 7R S A2 /KR 4G — e 17K
SRR IR, R AR ARSI AR AR . IR FH K KU 1l 7
il — M, Tl SR SR AR T K . BT
AL AR B PORT 22 5% i DR A Sty ok T IR 27K bR
(R, 7K IS5 [ Lo 24958 4 b DX P 4 2k Je TN 42 0%
MK, AR K KR b 7K 2 4 [n) AR 7K A5 )
HJE R R AR Ml A B 3 JRURS: DAl A T
AR B LR A A T oK IR M 0 A PR, 38 [ PR R
)R (USEPA)YEHX 15 4R WLAE bR 1A & (Indexing
System), H A 445 7 A~k FH K U5 R L (condition) F§
b, 8 N2 2R G M 55 1 (vulnerabihty ) 38 A | X i 35,
PR K R 8 AU iR A7 ST . B 2 A 7K TR
M2 A SCTPAN HE A, FEAL AR K B K B AT AE A
ST, E AT RH K U5 0 R R A
PEPEAG T R A JLAS KR A s Z A (1
283k B R K H AL SRR A Ao i I R TR )
J&  BE L BR 2 80% M R h 3R . (H IRk B e 5
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ooz 4R F14 &

TR R T A A i B 1 XU i AR T A A,
Z YRR KBS AN A RO, Rtk K 7 9F
Jr ORI M AR KU M e R i K R 7 A TF
i, X EK,

3.2 EERER KA R

TEA #E0E B B K AR MCs TEK A AR
PR SRR R ) R AR AR PN 45 AP 2R (L2 T i gy
5 RBUHFN BRE, LRI E
A4 AR, IR AKOK T S E I 2
SRR, HA K AR B R A R, K
) MCs 15 44 XF NZAgE R 52 i R 25 205!, Zhang
ZEUIHE 2005 4F 6 H 2 11 7 W8] T R HIAFZE T 3k
TorIEARIE SRR 6 Fhfa 2 W5 T HORN R 2140
#E T MCs & &, 8 MCs (MC-RR+MC-YR+
MC-LR) £ Fa 4 i JIE F g 8 v i) 5 & DA s 2R HE T
R E RS IR > PR S LA R
THEAET N ERARSEE AR >R MM
g5, Hop st L A ) MCs & siiad 7R A
HL(WHO)MLERY 004 wg MC-LR-kg' BW Y% H
Al 37 F A (TDIBR A,

Chen Z£PF 2005 4F 8 H Ml T A i s w /K 1
WX ARAT 1Y 22 FloE HEAE W (f0 fa BTG RN K ) v
MCs f RAEUE O, iE B M 1028 U E R T MCs & i
iKE T 235 pg-g' DW,HHAMA Y518 H MCs 5
YR 0.1 wg-g' DW, 6 T I oG H
ERIY MCs (150 pg- g DW), FLU 1 il Frssmg
A, B PR ARG wg- g’ DW), A BPHESRK 5 5
JEH MCs #e R 18 ~30 pg-g' DW, {HAHERER
VR d e SN i TR g gy | e S R el Y
AR FE ) MCs, B8 Y MCs X 7K 5 RIS IR AR 1)
BT,

ARSI 12 R E MY, T RS
KA r R T Y R T 2R TR s R, R R R
A B BB KR T 25 5 B IUR 2R MCs, 4K
Vsl 4 2 JES G sl ) £ P £ DS (e £y 5 400 56 ) 1 1
B, MCs Al o YRR 25 28, 78 KB,
B REISRN YTz B R BAR B MCs 15
Y P A A I RN 25 2405 BL Ak, & MCs 1
ARS8 v] o 5 2 TN fE S A A8 4, 2003
AEF 2004 AEXT R WIMGLEE b 4 FPIROK IR CES M TG iR
W TSR A | = A WAL Y SR ) A N A4S R R
) 3 Ff MCs(MC-LR ,MC-YR F1 MC-RR)f}) 2= 45 A%
FCRHIERIT G I R B, T SR N A48 B B MCs &

AR 1 AR A A 18 MCs & 3
1E7.8 H O i L]0 0 s {8, e AT iy 28 i
SEFES A 15 N (54% )8 WHO #E1% TDI {8
(45 H 0.04 pg MC-LR-kg"' BW), 28] T i1 Bk
HEIXARAR S & RS R 200, (EAS BE S 1 2,
BT MCs 1R K AR5 , B A & B MCs EK A3
ARG EYITIORIEN

3.3 BWRERTERAIEY ) Z X

VAR | &S IR IX 2 B 5 W K AR Y K
FHF AV ERE i HL i e 95 U5 AL 8 A7 H 253
% ,1995 4 Kos P I IE MC-LR K i ¥ FH 12
VIRERE DRI SE SRl T AR R L, B e X HED)
(14 s 5 B AR RFE AU T 3 5 | S BIF 5 2 1) %8R, {H 2
MEA IS HGERE | ARFREYIRTH MCs 1Tt 52
JEE R R A A — B, 38 A WF T i T B 4
A AR ST I, BT X MCs R AE D i) R
FRUR LB P 200007 A 3 XU AR IF 5T, il Ay Al 2 7=
Hh 4R G B O T A it B AR B e SRR DLORIE A
A,

T E B SRR AR X I E
FAb =, £ KA MCs BEE A 7 8 FH K 2E A
RH, HETEAFE SRR 3 581 A
SEAEAE MCs 252 T WA G BN 64T T 91 25 1
TP (B FE AL AR I AN SR A, HL Rk
N KR RS R A A A . KRR 256
1 MCs ##5 T8 R A 21 i RBLL X A
YriE 3% A KA A VR FD G B PR 208 AT LR, 4o
MCs % #5 FH 2 2 & 1 N Chl a/Chl b LA
A SRR IS A8 57 B — 0 AP R X K AR
W R DX S50 B 2 R 2R ARAE T N A5 8 %) e e RS
PIEZN N
3.4 EEEEXAREFRENREE

B T e S B, MCs b B Hofth A {2
TR, AW RN, E 2w b i K AE 1Y 35 1
L v B 1L T PR I 1) MCs, PV BE 0.39 ng -
mL" A Y T E P IS TS AT A 187, HH
WA N 22 ~39 pg MC-LR equivalent, 7] I, MCs
FYEAZE/NIY . HAr, AR5 & MCs XK
WIS B 1 RS TN, © A PR 25 R 2 5
WA, ST B AT MCs (75 Y2500, BE2#1EAG
KA MCs F9 g B JXUBS: £ 38 76 JE BE

BWEGE KB, MR MCs FHE R, KRR PR
IAY M I e MCs A il A B M B0, — B R i
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M TR A S A UrBh MCs #E A AR i 95
B T MCs WA A, R, G & MCs
Y SRS 00 B PP AN 45 R AR T S BR Y R R 1
£, 1998 4, WHO K40 T Fawell 25525045 5 | fib
AT 70801 13 AR/ B MC-LR #1515
R R ICHE FH ) B (NOAEL) M 40 ng-kg”, TDI
0.04 pg MC-LR-kg"' BW, X FH7K ' MC-LR Jit ¥
JERERE A 1 wg- L', 1A FHIZ A LR X NO-
AEL H#ATHES A b, R8T IR e EE A2 16 L
FAH I TSR, A5G FH T B 02 P4 3 S i wiT v
AR FEARW RIS T . WA UE ] MCs X
BN O ME AR BE R G MR 2 RS A OiE R I
I, T Bt — 2 A W T MCs % AR (0 32 PR30
DI MCs HSE Y424 i

4 KHETS X AR A KR 3 B IR XURG 18]
# ( Major environmental risks in heavily polluted
lake area and drinking water source of Lake
Taihu)

()& & FRAIE ST 0., oK BiAT 5 ik — 20 k3
T, 17K U5 b K o3 52 B0 S TR A, W e
TR o DUKIE M 1Y) 7 57 3 vk B (E B AR R L R
RO, HZERBE KRG IS AR B8 2R
BRI TTRERR &, 3 — B 42 RV 76 SR BUIE 5 7™ %
AR BB R TS D0 T AT S RELE A S KA IS E] 4
SEVE KR b | Y LK R b RO R I (K
FRES R AR AE) (GB3838—2002) H I 2K hR #E(1.0 mg
L, KV RIS VA E TR
VAR DI, B ™ A G SR A IR R 2™ A
LYk B AL M2 55 1Y T 2 ki, U HJ2 A%
LA, K BT REA R 5 T V 26

() 7K 5 Gl R i e 4 Mo Y0 32 o R K Jo
FEbR , TR 6T B 5 15 G A K A B RRIE TS e )
WEER N T i = R R R VAN, sk = B e
JoHh R B R EE R O E R I R, H R A
DT REA B v R KR 7 W BE  pH Y A AL R
MREh TR B A A B B A SR a AT
5 RPN RIS AR )38 1 2% o 1) M) P AR )
I A7 B BB I AN R T — LERLIT I H 10 T e
WEAS Y il = AT 7545 FHR 1) X600 e /K A P A 2 R e
1& 5 RYPPAl e = FEAIEHE

(3 = X IR A WA e /K A T AT A T G W Y IE
BCHLER 5200 A7 R B8 e AL R T 5T X il
HY5 Y DRI IR b, 38 V55 BT K RS R R 1Y

TGYRREE A3 AR IE AR B R 5 . 454 H
IR TTHEAR I , 43 B L 7= Az Fn AR Ak 5 45 Fp 21458 R -
Z AN ZR 387 A F o5 DX ek i B 2 40 A I I 2
ZESERA

(&)X T 7K 5 1l 3 7 2R UK B e 4 ik =
BT, T BT K TR b K 3R 28 4 F0 N 2 i B XL
PPN . KA R R WK AR SR A AR BT
XK AR B BT R PSR 2 (R K T % 4 1 Jal
ARSI 77 P A MCs 25 o 25 v 2 &8
AR | T NI 5 118 ¥ A SR AS 25 20, 7™ 8 W
KBTSyt B v T 7= A 1) MCs 78K A= sh iR Iy
(1) SRR B B AR, 2 5 DA, Ak, 7 B IR IX
WRVE T X 2B RER Y k& b s
A N S B XU AN 25 240

()R K U5 b 58 2 7K A 3 e = 44 (4 1o 2 4k 5
MU ¥ 75 i — 20 58 3, 280 1 TR 3 A B 3k T )
(A 2 VA TE A R i A R 0 )
— iR Ak K A8 32 AT A TS Y G W T A b e A K
RbE DRUE IR K 22 4, ST 50 5 1Y i K 4R T
BIRR SR RUR I BTN 2R T, REUA L
F14) 35 3 T U TR A it 87 2 O T8 7K 5L JBUK 22 4 1Y
G
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