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(1. FEBEEBEEERIT WS S BRI E AR E, W 266071;
2. WA SHEARER LR E M ES SRR IRES R, W 2660715
3. PEBLEBEEEAT T SCIE R TG, R 266071)

WE BEFRDP LI BERG T EREFER, 0 a, WXERBINEERAT,
B E RN KM RAE ST A I 20 £k, M AE XA F 3% 4 (harmful algal bloom,
HAB)E M X AREWN AW REAARXFENBELRE, XREAEAFEMEFE
AR BEFRBT RN KX NLEF RN EFR, A XPEFEZFLERA. FF
kFE. HEABAAERALETE, TRECHFENEXRARIEREHRTTEAR, X
5% £ W, BRE MK I F F & (paralytic shellfish toxins, PSTs)#n 5 M Il % & &
(diarrhetic shellfish toxins, DSTs) 2 & E g A% Wk HF X, | RiE. BETE.
KT a4fatigsk . BMNE . L EBEMHEREZREBER N LELEFFTNFEMILEK
R, PHEEHARALE. KEKENFEEREAEFNEN LK EAlexandrium
spp.), K W # i %4 B (okadaic acid, OA)# 7 Ul # & (pectenotoxins, PTXs)% ff /5 14 I %
# % W £ E Kk ¥ A & # % (Dinophysis spp.). TLHF K, MEREP B 5FH K7 ENAH
TEREFZANMBANRELE, ERELBLAATRAB SN AEEEMEF R,
AR XMBIATG LGN EME, HER T TAEFEEGREZNREGEETEL R
ZAMY BN, URRKRFRNERES .

B335
FESES X55

W40 4Fk, ERA TR KA A
FRACEA 180, X A Ag R | 0ol BT IR A
ARG R T ™ & B (Anderson et al.,
2012), A FELREGFETISA T AFE
3 2o 1 A o SR A v I o AR W
WIS, SFBIRHNYIIET | 1™

HER RER; AERY, RAMENE, BEMENF
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TG g L SOULR IR AR A R G S 1 AR e A
7o A B R 2 R OREOT DL e, —
Kl LI R AR R, 55— LB
BUAR 5 A A= ek, 38 3 AR KR AL A B 1
A4 25 6 E 500 (Glibert and Pitcher, 2001),
ARBRETER R REWE SR, Rk
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B, iR UITE IR P DS B
PR RN R, AREHEShHEZRE
T2, M2 R & UL A3 8 5 L v
1 #: 7 & (paralytic shellfish toxins, PSTs). &
15 4 Il 3 # & (diarrhetic shellfish toxins,
DSTs) ., iCfZ 8k 1 D1 35 8 2 (amnesic shellfish
toxins, ASTs). ## £k Il # 5 % (neurotoxic
shellfish toxins, NST)FIPGHIfa#E 2 (ciguatoxins,
CTXs)%(FAO, 2004), IT4E3kR, &I T AW
f 255 &K (cyclic imines) Fl & ZX MR R KT R
(azaspiracid) 35— SR Y BE 2 oo BR Lk #
RO, MRS, H EEE T ROK RS
¥ (Karenia mikimotoi) . & ¥l A Hp () ERIE A%
FE¥E(Phaeocystis globosa) . T B2 TP R R )&
#: (Chattonella spp.) I 75 il 525 34 (Heterosigma
akashiwo) %5, WRE= W AEYE N FE R,
X DL G 3 o (H X B R U AN
2300 NI Ml B i A S 2 S, DRI AR SCER A
A AKX L3 R SRR .

TEFRE, Bl N 2T 30 X0 1 7 52 e 1) A
W, S SRR H g5 5, A
4B [ A, BT Ay R R 3R T Vi A A e
[, V52573 O T RGBS Mg
(4714, 2001; FFHI#, 2003; 4B 5 &,
2004). A&, A 2000 FLK, F&ETEAE
BARAE DL R A T AR A, R 3 i
AR RS B, R V6 ) 38 (Prorocentrum
donghaiense) . K [ LA A5 BT B KA
A58 5 ) VT AR O T Sl A R e, X
ARG K IR RN N (gt B i A ik
FH R (A A LR BIIE, 2006). 2007 4RIk,
H & (Ulva prolifera)lt i K FIAR 2515 £ 4F
K ZEH AR R R, X IR AL IR A TR
TR Y 355 1) 7K 7 33 B B e b ) ol ™ Bk
BER R I A, PR BEE A AR IS Y W
PR, mARERM B T BAE, R
FHUAFELIENNA FiREBR L,
A ] RE 2 I e R T v 8 B AR TS G )
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R PR, A e B X R I G T AT T A
B R PR OCHEAT BRI M, A SO e AT
TZER .

1 HERSBEHMREENES

SR DL 75 78 30 — JE A DU S IS PR 2
WS 1], F A5 GRER
(saxitoxin, STX) X AiA=H), Bl #iAb2ags
Fa) AR SRR DL 3585 2K 22 /D 57 Ff(Wiese et al.,
2010). JRAEFE DL RERE R BEAE 55 L I ] FE A S
FAMIELE A, HEE R E A, B2 b
gy, PR RO RRA W TR R R R | R R
P BB SEE AR, T I 2 FEUILA R | I
WSz R, SERBIRIT: . TR HERREL, B
PR DL #5852 2 i W7 L0 K& (Alexandrium)
HRRI A B, DAEEIRMEH B Gymnodinium
catenatum) | Pyrodinium behamense var. compressum
EEE

1E e E T X, VR 22 8 i A B
f R SRR BE SRR LB G (B,
X TR DL 2 A HG Al 98 7 2R 0 R B
PEIFAR AT RGN BRGSO X — Jr T2
BT RORHIT IR, e DL SRS £ A 7 vt rh 2R g
R SERAE R Sy — T, Wk aeiE
X e R A BRI DL B A R R
o R 1B TR E DR,
A LUR Y, AR Z S0 R BEH & DS RE S
MR M, X T RBOh R R R A
PR Gk = MER IR TR RIS A, TR
PR GEit i, Bl s v 2 R 28R
SRR, PP R IR SRR DL
BE P BERE R AR AL, 3 S o 8 M BE
R D AT O (H AR AT ST R
1 1 W v 4 X ) L8R ep, KR R
AT HE W) 2 f ol DL BE R ), BV A A R
BED R, HEmWARFIR, A REMHER
W (B i, 20115 BIRUERAE, 2008). T K
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K1 L IR R A 25
Fig.1 The basic chemical structure of some species of common phycotoxins
(2)BRSFHE DL 2525 225 ()oK MG 40 B R B 3 25 265 ()SPX K %5 (A)PTX K& HK; ()AZA KEH; (NGYM K H %,
(QYTX HK#%E

®1 REABHWKESRERNBIFEEHS

Tab.l Some poisoning insidents caused by phytotoxins along the coast of China

I Ji) Hh 4 LE PN b2k Ye it D1 JEL IR Aol EEBEN
136 }\':F'ﬁ iﬁﬁfﬂlﬁﬁ
1986 7 fREE AR LR L REBMEVEER R (Ruditapes  BRWTEEC? ) M4, 1999
Hoepo1 ABET: P
- ) phillippinarum)
RN AR VNGIE: , ,
yE M )] 3 == =3 pa= A e Ak 2
1993 4 3 H W o 2 JBET R DL PN F5E MRIEHEAE, 1999
1999 4 6 A JEM 58 A FREPEDL SR A TG AT R i IE % A R AR 42, 2000
T 7 R T " N b P i e . "
2008 4F 8 A e 6 ANHaE, 1 ABET: BROBEPEN R dE JEEREIAT A minuem TR, RERTR
2016 BRI RIFEE DL 3 5 i 01 KA R T
201145 A @T{ﬁ/ >100 Y51 I 5 b 3 It 1 Dinophysis Li et al., 2012
18 B caudata

T R MURRBLE DU 35 (0 SR MUY O BT gk s AL 2 oA 3 Be A BE X A0 AN
T, PSR R P RRARRME L X 7Y, 72 TEFIE Wi ife, DU b pR s DL R RE R Y
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WY ) BT A fE WL(Zhou et al., 1999; HRIEH:
4, 1999), 1/ B AR P i) ik vk R v A5 AR
ik, X IR VR I b DX UL 284 A AT 4T,
28 H Re A R B R D SR (K 2). (B,
DU i ) B P 38 AR, AN 23 W 72
A L R )R . AR
KT SRR L VNS | b 80 A ifs 25 5L
55 3T VR 355 DL S 1 R DL 5 2 M A X
B, AFAE— 0 TR U 7= i B 28 4 XU
TEAN A DU b BRI DL 3G dE MK B R
SEUAWRZER . TEMEEREEE, ML,
i DL A A7 Y 33 L 30 R X A2 i (bR e 3 4%

1994; VT RALE, 2003; Rjfi 145, 2008); #F
AT, Fd DU G R DL 3 A A AR
RR(EFTULFIRYRZR, 2006, T 2501 F1 8 i
£, 2007); FER VT OIAPUT IR, BRI AIIG DL 2%
D i e RV DL 353 R (IR 4E, 2008); 1E
VR PNV DXk, SHE A G A R e A G A
B O 1 A BRI DL B BE 3 (Yu et al., 1998,
TATR, RERGOR); (b iz, ki
B 2% Ty W G RO DL R 3 R (VLR A R,
2007; HimfE%:, 2010; FLILYHEE, 2007); 1E
2R 5L IO RV, TR DL RN B i S R S ep
AT ARSI 1) A e 5t )RR DL RE B 3R o FEAS

TR,

wBHS

R

N
T o BREHE DL/ B AR
© RREEAE MR- EE AT T ik
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Fig.2 Detection results of PSP toxins in shellfish samples collected from the coastal areas of China
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[F) 3t DX R B2 114 D1 A o 2 M e (it A 1) i 2
St WEE R BN, FE U RV i 5 D 2R i b
A A =R RHEQ2~3 H), 5K
H A B I L R v A T R R A 5 T A
%) DEE BT L B[] AR — B (VR A8, 2000a,
2000b); 7F AR METRE S, D1 2K Ay g M W (RS R
MAEF . AN ET(5~6 1), Tedtmifi
B, DURBEVEEE AR . B A5k I AH,
FkZE(8~9 )W KRB s 1EBD
MR BRI R, £FEG~5 H)NETHE
RO s o BT DU R ny s et HE
AR R Ak, AN TR] DL 2 v g 3 A IR 1 22
FARK . TERABE I IR R R I, 2
B RRIEE D BE R R 2 L V- ok 0 P I 2
R Cl, C2 E, HAMELA —E &5 i A T B
HBRHR(FEN GTX KE R M STX K R),
X5 T v A #E 7 LUK A AR O 3
AW G, R 1L KB T RE R IR E i
(Y RER NG IV 3/

FHATC I, RERFECE LA Z R
Pl K#(Gu et al., 2013c), HEZWidEHIH
DT IR L AR B (3R 2) AR IXELE
Fieh, 2 BIARENS P AR BRIV WL B2 3 R 10
BB L KEE(A. tamarense) RV J7 1L
KE(A. catenella), /N1 KB (A.
minutum) Ml A. ostenfeldii 4 Fi, H A ¥ HV Iy
LUy S /4 R Iy LU 38 T 35 34 310 7y 1Ly K
A, B iz R E DT

FRFME DL - B 3 . PR DL B AR A, 35
OGPy R E A s H Wb m
Alexandrium fundyense. X 3 FiA & 0 L4l
S IEAS 22 R T X . TERE R,
4 BB 5 T B (1992) Fe il 1 g T A 3%
I Dy Ll K e FNEEIR W Ll K, 2R ST
BEFNEREE (1994) 3 — D4R T Wi R B Y IE S
FRAE o AR BT R I, AN LU A SRR X
P& 3 Dy I R B A A AT X R R TR A,
11730 5 R RNA(rRNA)IE KT 51 7T LK 35
AP KRR SR 5 AR A% A
B, EAIAU S s B AR A O, S
BRI R . I, AR KA
P Dy IR S AR 5 AR AT
M7 AP (John et al., 2014; Wang et al.,
2014), fEFRETHE, C 8IS I K
WE AR RZA NV B RR (MR 524,
1999; FEFEHESE, 2006; Wang et al., 2008)F0 I
RURZBERAL(Gu et al., 2013c)Bff, X~
WEAARR BT 58 4 0 A, pacificum T A.
Sfundyense o £ X UL _EPIASEEFR, ] DL A 4
AT, AR A A2 58 AT qPCR AE 1T
Y AT AR, 2006; @ 2A 4%, 2013),
I3 I qPCR J7 ¥ Xl | 8V W A s 2IS 18 43 B 4%
JERWL, TP BE 6% T BURE XoF ok 37 B Fh R,
H A fundyense =547 1F 80 15 A ¥
34°N PUAbifgdak, 1 A. pacificum W) 3= E 53 1E
34°N DI X (Gao et al., 2015a), il

F2 HENREIZRAVARS I LKERS

Tab.2 Toxic blooms of Alexandrium spp. recorded in the coastal waters of China

e 1) Hh A R 5L P A 225 3k
1994 4F R I P 1L K MITEE, 1996
2001 4 RN W LK, R LR A, 2003
R RO S TN N2 Wang et al., 2004, 2011
2002 4EEA(5~6 ) KT AR v N TN T 4%, 2006, 2007

IS ] A B it

2004 4E(8~9 H) K
2006 4£(8~9 ) T DL 3k 5 B V35

3 LR B, AR E Rl
DT REE, oA ol

MRS, 2008
FAnIR, 2004

B BTy 111 B RFEYLE, 2009
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XL 5 EEAR R R WA FE L R AL R
B R M ACRDURT LLE Y, PR AT 29 2
A 2 U I R M DL 7 7 R A9 3 Bk IR
(Gao et al., 2015b). b4k, 7EFR EIRL T 25
F2 THes =85 KW Gymnodinium catenatum
(Gu et al., 2015).

K ZBOREE D3 7~ 5 B B A B e A
TG 50, RBAE )™ AE DRHR 0 25 0 X AN R R 451
Qi Z5(1996)ii 3 1991~1993 4EXF 4. Fasd .
WTT YRS 14 AN TA] 11 R0 15 3% J2 UR W 1
A, HRAEID; L RERE. TWIEQ2007)
A AE R T A Y AR BV 3 43 M T 1 IX R R AR
Wy BT 1L R g R DR AR R S e
Je BRI ST A B, A6 KT AT Vi B A A v
JEE B L R A, T R I SO D L
R 2 ) 4 A DR (T W L S TR 9, 2003 Ji
THFIEZE 2004; FHIFIEHE, 2006; #5AHESE,
2009). 1M 7E R HE O XL,
I KA 1 F B AE % 5 (Cho and Matsuoka,
2001; AHER SR, 2011; ABBEALEE, 2011), A

A REAE Ay v Sl 7 L R ) b R AR B
H e e A TR I i R o AR R Tz, B
PR AR, T34, TERNSE h g KA P
bahamense L% CRESE, 1995; K g%,
2011), i 7 # ¥ 3t B 4238 UK A v UL 5 3
Pyrodinium behamense var. compressum 1) 35 2
s (Dickman et al., 2002).

Bl A5 B 2R 53 BT 7 R 0 W R R N 58
Xof e [T Vi AT 7 B S B R AR A A TR AE A
WriR A 3). MAELIER T4 R, FRIE T
T 1 3 37 7 LR 9 52 A A EOHG 72 B R B
ATRARE M =2, B —RUUEFEER C1 A
C2 JE, W HERAER 90%L b, HALRE
FMA K, HE EWRIK(Anderson et al.,
1996; Yu et al., 1998; Wang et al., 2008; Wang
and Hsieh, 2005), %5 "Z&FFELL C1 F1 C2
E, HEWHRER GTX1~4 Tk i,
W BT RO P (Yu et al., 1998), 5=
RKWAFE C K, PR B2 GTXI~4
(Gu et al., 2013c¢). i i fREHT K S0, 78 BT

R3 RELEREUENSFSEMRERSSHZERL

Tab.3 The toxic algae producing paralytic shellfish toxins in the coastal waters of China and the toxins produced by them

WAl AP IR

HRGHE

5 .
(fmol/cell) BRI

. .
Alexandrium tamarense

A Cl1/2, GTX1/4, GTX2/3, GTX5(B1), dcGTX3,

7.2~12.7 Anderson et al., 1996

NEO
Alexandrium tamarense” 7 s Vg 3k ggz’ GTX1/4, GTX2/3, GTX5(B1), GTX6(B2), 19.7 Yu et al., 1998
0, STX
Alexandrium tamarense” KW C1/2, GTX2/3, GTX5(B1), GTX6(B2) 32  Yuetal, 1998
Alexandrium tamarense”  FHMFEL C1/C2, C3/C4, GTX1/4, GTX5(B1) 97 Wang and Hsieh, 2005

. .
Alexandrium tamarense

Alexandrium tamarense
species complex (I)”
Alexandrium tamarense i
species complex (I)” -
Alexandrium tamarense
species complex (I &IV)™

Alexandrium minutum O}

GTX1/4, GTX2/3

GTX1/4, GTX2/3
B GTX1/4, GTX2/3
Alexandrium ostenfeldii i NEO, STX

Alexandrium minutum

Gymnodinium catenatum I

/R C1/C2, GTX1/4, GTX3, GTX5(B1), NEO
Wi/ C1/C2, GTX2/3, GTXS, 1~5

C1/2, C3/4, GTX2/3, GTX6(B2), dcGTX2/3,
STX, deSTX, GCs-GTX, GCs-sulfo, GCs-STX

11.9~64 Wang et al., 2006

Gu et al., 2013¢

/ Gu et al., 2013

HEGEHE C1/2, GTX1/4, GTX2/3,dcGTX2/3, NEO, STX  0.02~31.33 Zou et al., 2015

/ FAo, REFRE
12 Wang et al., 2006,
1~5 Gu et al., 2013b

/ Gu et al., 2013a

* MRAEEAIESG A, BITER A2 R Alexandrium pacificum; *+ {355 Alexandrium fundyense 1 Alexandrum pacificum

PR/ R T A R
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FARE e A AT R AT TS BLR S B

T 3053 2 1% 77 0 R T i B A% 7 AR PR O
PEDIEERE R, R WA C B GTX KEHRZ
o, Zﬁ%@??ﬁiu%@@ﬁﬁ.ﬁmﬁ%lﬁﬁﬂﬁ
VoS P BRI DL B2 5 28 1053 (Gu et al., 2013a).
FH FJJjJJJ:, XT?‘Z!JEEI’J P. behamense var.
compressum VA TIENIEFR, X H 7
ARBEATIAS T fitt o

2 HEGENESENSRESSE
T VU D1 289k Y R Y5 1 DL 7 A ) A

WHCH DL(E 3). HZ, XEANHREZRIET
N BRUZE Wy 33 %o DL 2 B A o AT 5 L, I
IR DL Hh 1 5 R AT = B2 R
Ab, /NI AT B0 A 25 AT A A A P P ) A
KRB 2011 4R, OO PR /N BRI R VS
PEDUFEFEA T, TR FH B e o | MEwR Y
- FH 7 e R bR e 7 i o Bl WE- TR
FARAE TR [ A 3k 1 A8 3R B I R R
WL R, X TR i D 2R g T v U
FE AR IEARWIRA

—»Z

& B ik DL - R 2 il ik
o PTXs

0 OA&DTXs
& YTX
o SPX

o AZA
¢ GYM

,,,,,,

P03 B e SR A DU RE fy RS P DL 2 0 3 R 4% e 1

TR IR T O

Fig.3 Results of DSP mouse bioassay and detection of lipophilic phycotoxins in shellfish samples
collected along the coast of China
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DU v 1 1 75 P DL 5 3 3R R 40 3 A 4
K H #5045 1% (okadaic acid, OA)FI#E %
(dinophysis toxins, DTXs), =+ % H #§ % &
(Dinophysis)Fll i ! 3 J& (Prorocentrum) 1 B A
TR, BR OA Fll DTXs Z 46, Ji L%
(pectenotoxins, PTXs)FIHF 7 5 U] 7 2 (yessotoxins,
YTXs) W 4/ DSP # % il 2 ALy 1
&, TR 3 R R A AR HIAL
P S, PRAE T ] T4 A S ST 0 7 R A
Fr5E . %IE%] OA. DTXs Fl PTXs #f 2 Hifig
B, TEATT AR AT — 'R .
BREGREALFA WA 1(b). 1(dFTR.

&Lz oA T IR E T i o DAV B e T
8 5 1) ) o 2 R PR B B X, A mE U Il R
TR 10 Fhg s MRACOK IR T, 1993). 75
TR N T v 6 e v, A AT RE T AR IR TS M DL
FER MU PEPMOTRITREE B (Dinophysis acuminata) |
BIGRIE 8 (D. fortii), HEBEEH(D. caudata)
MBI EEFE(D. rotundata)™s . BEIEHT, &g
BB BEANTE TR AR M) TR O 23 o PR e XA
e, (HRE S FNH A e A 2 [E LR . 1991 4F
8 H, TERE LA — IR E 453 (Skeletonema
costatum) FE| UL 5 | SOR A e L AR iy
AR, SR SR A G DA DL KA T
1998 4F, i KA SUIR A B (Ceratium furca)

*4 REEBENEAMERTEE

IS B 6 i 6 G2 B 2R, R R S
MULZEAR PRI E] T OA 2K 7E AR HKIT
PR AR TR 4, D 2 114 R RHASE Y 8 205
Hh L TR] A & BT R B | L 8 g R 131 B
T B8 5 P YV St 22 VRO 5 3] vy L 8 6 i
Ay PP S5 R I B1 R 3

HY T i 8 75 RE, B i 8 [ 30T g 6
B PR ERIR DU 2 B /b AT S R
BT T T Bk IR S S 6 3 40 4 o A 45 SR
(F 4). X vk, X EIE R A AR I
WL I Y B8 BT 3BT, Al E) OA . DTX1
I PTX2 S FE RS o AEINE ) 3 Firfig e
BInr UK 3] PTX2 B R, Horp 8 5 68 i 75
R, HUOREiREES, ROV D
R BRI HE 2011; PHES, 2014), XHK
LY R SR Y7 DA ) R P ) BE R IEAT 0T R
B, PR PTX2 S EAE 6~8 A, 5
VR 5 TR U AR DR S v T AR B Y =F D A
K, RUIHTREE B KA PTX2 1y A4
&, i OA Fil DTX1 W& =ARAL, HIA R
AL FLAEE 02006 4 8 H, i ik [ AH W A RE R
5 AR MV R R A R BT A
PTX2 # 2 (Li et al., 2010), Li(2015)% F FH ¥k -
O EE Y D ot T VA0 Y Bk By L 0 e R A
TAHr, K PTX2 & FEMTFEZ .

RERFSEBR

Tab.4 The toxic algae producing lipophilic toxins in the coastal waters of China and the toxins produced by them

WRh 2 WK IR

RER Y

MREH 275 3CHk

Dinophysis acumuminata &M 5

Dinophysis rotundata M PTX2
Dinophysis fortii JEJH 75 PTX2
Dinophysis caudata IR it

Azadinium poporum Wi, R, MiE

OA, DTXI, PTX2

PTX2, f#{i OA F1 DTX1
AZA-2 B HAl AZA fii )

2.54 pg/cell, 4.04 pg/cell
1 1.73 pg/cell

Nd~0.3 pg/cell

42 pg/cell

0.58~ 2.8 pg/cell (PTX2)
1.8~23fg/cell

B e, 2014
B, 2011
%3iiE, 2011
Lietal., 2015
Gu et al., 2013b

TE: Nd Fon R TR

3 HERSHMESEINESE
A B DL 75 R Y ¢ DL 55 22 40, ez
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e 2 P DUEE (ASP) LA 281 DU (NSP) 2
VR EEREZR . ASP BRI EHRPEE )R
(Pseudo-nitzschia spp.)" A BEFI ISP~ A4 %K
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‘B ¥R (domoic acid, DA), U251 38 & A [H T
T L) 215 U R (R 4 55 55, 2002; 75 I %
AF, 2003), E RGPS S5 i E G U2
ARG . T EIE ST B AR R 2
FEVE(Z %, 2010), HETC /B T 20
HIZEIEHE, (H 1 A ISk 5% 37 14 35 v e 0 58]
DA % (Li et al., 2005; J/Nii4E, 2007), NSP
B R S A 3 B 2 (brevetoxins) M H W] &
Yy, EE R EECEE(Karenia brevis)r™H: o A
SR AT LU R s R iEs &, =
ESCIBIERRES ol QLIS 91 % TN 1IN 7 NN =
SIEE IR AR . WA TR EER
MV, 23 P BOZ WA g (R FE AR . v
B oA & i NSP 3 py rh #E i 1F .

Wil 55 55 80 R €2 33 T T R AR ) PR
J&(Gerssen et al., 2010), £ E 75 X R4
() D12 i v 22 O T 381058 1Y) 8 28 i 43 (1A
3)o FE 2006~2007 4F [ — U UL A A v,
B R B 5 15 4 W5 (Dendostrea  crenulifirea)
RN GYM(gymnodimine)#g 2 (X145,
2008), X2 H ¥ Karenia selliformis 55 7=
M) — R RERTE R o FEF— W&, B
BT AT A DL AR i R A B T YT Xs
(yessotoxins) R K (5 a5 55, 2010), YTXs F
FLHH Protoceratium reticulatum . Lingulodinium
polyedrum Fl Gonyaulax spinifera 55 W # =4z,
TS g LA v ] VT A D B
iz H—FEr X AZA(azaspiroacids) X HATA: 9
HSLH) LC-MS J5ik, BhEEAE(2010) )M
) DL ZEAE S R A I 3] AZA KR, X
B Azadinium JEHAEEH AN EER
WA . BT, AFRE TR MR
K 713 2 Z ¥k Azadinium poporum FEFP R
AT AR 2 AZA 253 R 53 (Gu et al., 2013b)
(R 4. ZJEMEZRiAAT, E38REITERE
) DL A i BR8] T B3R EE 2K (W et all,
2014; Wang et al., 2016), XEEHF5E R, MR
PROKE W - TR FH A5 Sk 1) 85 2R AT R R g Ak

S AR T A
4 HHitERE

AR TAERT LA, RREM: DL A
JE S P D1 BTS2 5 e B ] 3 i DL 2 AR T AR
M FEERBR, | AR WA, Ko
LRI . MME . LB RN SR 2 i R
M, SR WERER BRI, DIZErh
SRS DLRE 2ok A A B 1L KB, TS
NHHRFERAA R, A, ERER
TEFARINE] YTXs, AZAs. GYMs Fl SPXs %
RN BT, ACKETEICIZE M D 8
Frpp 2 DU A AR DCHREAR D S By 1A 2 3
PR R I BT A AR, I ISR XA B A
DU Al R A M

ATLAFE Y, SRR S FBohy & SR e
Xof I v A R R P B TR
FIHESIYER . i qPCR 55> FA¥12¢ FBOM
T, T LASE BGHAR AE AR A ) PR e
FE AT, X AETR ELE A B 1L KR
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Abstract
seafood contamination or mass mortality of cultured animals, thus endanger the health of human-beings

Some microalgae in the sea can produce different types of phycotoxins, which will lead to

and marine ecosystems. Over the last 20 years, the understandings on toxic algae and phycotoxins in the
coastal waters of China improved significantly due to the increasing concerns on harmful algal blooms and
rapid development of research methods. Focusing on the phycotoxins commonly present in the coastal
waters of China, we reviewed the research progresses made on toxin producing microalgae, status of toxic
algal blooms and the contamination status of shellfish by phycotoxins. It was found that paralytic shellfish
toxins (PSTs) and diarrhetic shellfish toxins (DSTs) were two major groups of phycotoxins present in the
coastal waters of China, and the status of shellfish contamination was more obvious in the coastal waters
of Guangdong province and Fujian province, the sea area near the Changjiang River estuary in the East
China Sea, Haizhou Bay in the Yellow Sea, northern part of the Yellow Sea, and the coastal waters of
Qinhuangdao in the Bohai Sea. In the coastal waters of China, PSTs were mainly produced by the toxic
species in genus Alexandrium, while DSTs, namely okadaic acid, dinophysis toxins and pectenotoxins,
were mainly produced by toxic Dinophysis spp. Associated with the improvements made on cyst isolation,
cultivation and phycotoxin analysis, more and more phycotoxins and toxic algae were reported in China.
Based on the analysis of published references, the risks of seafood contamination by different phycotoxins,
as well as the research perspectives on toxic algae and phycotoxins in China, were discussed.

Key words toxic algae; phycotoxins; harmful algal bloom; paralytic shellfish toxins; diarrhetic
shellfish toxins
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