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(1. BE A2 MR ERERER M 510632; 2. PR KFAEMBEHEARER M 510632
3.FEMYREETRTEEESESRENYESALRE HE 266071)

RE FHAZEMNACERBLABBHAAREYBRNE FFFTRE RN ELEh
BEENEBRW N EAHAREENERN ERB LA ERERATHIRAHNECEFRAL 2
o NaRAMBMNEBMEREN R B L KRERSEH 025 3MU/g, 5l B H IR H
Hu N XK AL AR AW PSPRAELE, HARPEAKARKF L AT HEN 0—
2.6MU/g, K FTHAERRALHEN N XL AR RARENREME IMU/g, KERZRFH
BHARHENSO% EEANAERTES, BAERLHEURMRK. HRAHECEERA L
MERFZN, EY ) WA ER LN & PSP R MM, €24 CHKX(CL/2),6TX H X
(CTX1—4) fo STX, T A H HH N XL AN ER AL SN AL ARAEZR EMUXREH

TR B BT E M
E3: 3
hESES  X55

BE B H: 01 3 ( paralytic shellfish poisoning,
PSP) J2 — 2 B W7 M 22 40 P 40 3, X A A
ZEEFERFEANBEEYER, BrED
KRB AFERFIEHATNPET L, EL
it REE 2, FERANENHE MR
KRS, ZT R ARTHERR, 5 AR
BRFHNRNRTEEL PE, HWxT ALE
REWMMB R, EREABTRANEXPEFRK
BEHENE  BREEALE. T REARXKEELERE
BinFHEAEEERAREN XTSI EEATE
B T-FH 4 ( Zhou et al,1999 ; Pk 52 % 1994 ;T
RAE,2000), EFNEHEFALBENRLEE, R
HAEXRIIE &6 THNENINZEDIAKRR
PRUER & AR B A R B4 R X 1 e, 38
ROTHFRRBERDAANKNTEELHRLE,
BE HTEMERN, REMKBEILTER PSP
EER, IR THEEENREREBES SN
EKPSPHATTHRE, ZFENEMEE N/ PhARAE

M¥, RERENXEXZPSP, A REYRME, GRAHEHEE, FE LS

Yruk , BRZ X LR BT E M B T .

AT #— R R B R L FE R,
fEE T 2003 FE R F—2004 FRFRET KE.
BN )7 AL g A AR B R 1L LR 2 5 L
X FE/NE RAE YRS I 5 3 W 5587 0 ks I
JE i AT W OB A 3% (HPLC) 3 b7, @ i 3
REAFBRNKHYEFERZEHEMER T, LB
A X MR R FIEE SR, 8T8 B E 81
PSP 40 , il & BB B R MWy RS F
1 #HR5HAE
1.1 RERFHRELFMATLE

H 2003 43 H—2004 45 H , AN K& .88
EITAMmms BB RESNEHRERTH B X
DU G, W 3K I 75 0 A2 T W L 2K Sy B e o 5 7
dh, SRR BRI B BB R YIAR B o a2 R
X, B G g TH LRI, AY R E
ZRKG, MK IR 5 B bR A A 4
T RFERESTETESNBHEEN, KRS

« EKEQERATR AR TE % B7,2001CB409709 5 ; EERE AR R R Rt RIM H %8, 200244635150
S IARAREHRIT E ¥ B, 2003C20412 55 ¥V BMATRHE TR B ¥TBY, S20064007 B, LR A, BIBIR R,
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G, EEPBHRELRERHITHELEN

FBWE,

1.2 HEHNBEN/MAREYREIETRHN
iR KA (HPLC-FD)

R A EE I LER B4 (AOAC) HEF KB
HEHNF/NRAYRH EEXM N EELRBFE R
FRBRANE, LR/DNA RN R, M, KE
17—21g,

B (MU) Big¥%— R E 20g WigEHE/hE
B 15min RIEFFEETFHOFRAE, 1A
LAY T 0.18—0. 2pg KA UG EER (STX),
K EHE A E X IMU M 4TF 0.20pg STX,

¥ A Oshima Jy # ( Oshima, 1995) 3f 1 28 &
R & BT 0T, L8 A SRR A
7 Hp1100 % ( Hewlett Packard 4 =), f& i & H
Inertsil C8 R AH&E I+ ,4. 6mm x 150mm ( Alltech
Associates A 7=) G K MWMIBE N 85C , K Lk
WA ESERMBAEEKSDH N 330mm H
390mm., i JHE &L 4R BUB I 2 10000 38 /R 6
I8 B B0 E (Millipore A R AT ) 1L 3K

REMNFRERRBWAMEREBEELY
B BESE B (NRC) e H A &R Jb K % Oshima #
B, BEEHNERFHE EHZORE,

2 ZR5Wie

2.1 BBEAAERPHRRERLXERSTH
2.1.1 REHH K7 ¥ 3 0 DO AR R 4R B
fLE W ( Chlamys Mimachlamys nobilis) 1 #x %
D1 ( Pecten albicans) ., TEFF W67 14 MY AE S &
(R 1), BIBRHEAROEMRARBEREZ/NA
UKL B R A Ity PSP 777657 6y DA B9 TH AL IR
EERBKRBERENEE, ERHEER S F
50% , 8 f17E 1.81—18.41MU/g Z ], I F£ 1 1k ig
HH AR H R AR A& & R 2. 59MU/ g,
2.1.2 B BRI 26 R T DA g 4 5t
FifL s 01 A0 35 22 08 W (Perna wiridis) . 7E Bt 4 Wl
820 mAEA P (R 1), BIBRTE AR B H b K 40 4
RBURZ /N BRI X R & PSP 17788
IR TR BR R BOBK W 2 B FH P, e AR K
HEF40% , 8 S17E 1.56—3. 03MU/g Z ], M &
MR MEMKRALAFE M FEFERS RN
0.70MU/g.

2.1.3 S MERE R e A
AR R JE ) M R B DL A i B EL R L ik
A 0 A L8 (Nasarrius siquijorensis) . ¥ ( Cy-

clina sinensis) It {L4L W5 ( Crassostrea rivularis) 5§ 5
FRAFINA(R ), IR ITA 24 4,5
B TH Fb B B 3L fh 3R 4 2R U 22/ B U R
R Bt PSP £77E 32003 4 5.9 A WAL & D K 4k
BREBRB/NAE RSB (A2 R14.5
MU/g.2.2MU/g) , I £ % 0 3 At 2R 4 2 38 0 A
SEH{E AT BIR 1.84MU/g #10.52MU/g, e FERE S
KR 8.3% . BN LA 20 4, B ERIH AL
J % L fth, R 20 45 K R PSP 477E 52003 4 10 A
BIAEFL R DL 7 L B 42 B/ B BRUR T 2 3 PH
(B N1k 2.3MU/g) , THAL IR A H AL AR H L8 h i
BOEH¥{H R 0.33MU/ g, e BEHERRL H N 5%

2.1.4 D12 PSP E BB AR 541 Xf 4 A
WX 78 By DI KAES PSP S BB RRW, W
RS HMKARFHOMBCEFHEYEA B
HEA ERKRAA (FAO) HE KR E (H 4MU/g
W, EnhBEEIEME KEENFEHREE
IR R wg, MR 5] i 2 % E W, inis X
BRI 28 PSP W, KR EHEYI )AL
B, EENRLELN R, KR4 ER T
X PSP S RMEAERER AL (RFILF,1999; 4%
MHEE,2001) SR WERLBRBIEORFLEY
MEMPAERERGFAEBRKRER, XELF
(1999) & 7€ KX ¥ M i 5 38 % 3F 82 2 W 4F ( Rudi-
tapes philippinarum ) . % W 0 ( Mytilus galloprovin-
cialis) %3 47 PSP K, R K W i PSP #7746, Ak
MFEL(2001) M H G EIEREBHAENG 11 F
D347 PSP Ry M , (L AE M VL 3% (Atrina pectinata)
M E 1 (Acapharca subcrenata ) 7 Fh D1 25 v & B
ARAENE HRERGIAEEEAT., HER
RERHHWERTTEELF A R P EHF
B EHRE , BB WAL W5 5 2 %o L
REGEBRTHE  MAEHRBERNBTEE. Xt
TR HERE I 2ok, P T )5 W BB S BRI [H] A7
E—EWEFEN. XN KEZHEK PSP K4,
B LA FLRS D1 F0 ik 4% B D0 A s 00 % %, G 1 X
REYMENEZERAUEESIH LR EFHH -4
HEHRR, AN EREATRES MR S
EZR WHBAEZEREAR. LEKRHER
RESHTTH BEBEREZAEE, EAXMNX
EREOREANE, RENMRS A CBAEKR
Z7» BU LHEESARKG U FHEERK, %
BEHAEBEARTRE SR AW, W02k
PSP LR RE 1 Rk AR5 R R 00 R B DL RGREE AL
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HERBAFRNFHENEESFERRORN,

GG EAE S R RO, B
EEPERBNRARFAR, XTFHRINE K
D13 PSP MABEHER L (R ESF, 1994511 K
A % 2000;Anderson et al,1996) , & B3k 5 FE Y

WK PSP M E-HBR. UEFTAN
HERREENHEG AKX (AHEEKF,1994; 1T
R A%,2000) {5253 7 6 5 R0 46 0 5 T A<
WELREERBRBZEX NRRRERME Y

e,

£1 MARITHRFUENEESTR

Tab.1 PSP contents in shellfish samples
FHAM MNERERE S (MU/g)
HE YR =
(#£.7) IR nQy A3
2003.03 MSFLEI. wHI 2.3 UD 0.7
FERBN EFBN WS 173/ Ny NS | 4 N UD UD UD
0 FEE SR SR e deiE dJus
2003.04 HMILBEWN(4 A17 B) LB I LB 2.71.2.11 UD.UD 0.43.0.31
N4 A27H)
FREN EFHEN MR 173 |y NS | UD UD 0
W GEITAL A VEAR VR BB E[a: N -{gN -
2003. 05 WHERN AR 173 [ & 1.75.14.5 uD.UD 0.25.1.84
FRBN EERN Lot 123 [y 5 | N UuD UuD 0
W Fis AaR Ei1HEi
2003.06 MmN I 1.93 UD 0.28
FRBN AR LI 123 I N | N UuD uD 0
Wi RO R ¥ Ei7
2003.07 HHABN WERN I K 1.56.3.36 UD.UD 0.26.0.56
WFLR 0 T 95 .35 45 e e JH T, Uub Ub 0
AL R Ei
2003.08  MifLE N MR R 173" [y 3 1.81.2.02 UD.UD 0.26.0.24
VidiRka g el % EHIT. 507 uD UD 0
2003.09 E&BEN MBI * & . dt¥% 1.96.2.20 UD 0.33.0.52
AFLE D R B0 AT 7T 4 w5 I e JEIT UD UD 0
2003.10 &R N . HILEN % JE] 3.35.2.30 UD.UD 0.70.0.33
WHBEN(10 A9 B) HfLEN 135 125" N | 3 uD UD 0
(10 A 21 B )Y HLGE SEIL4L 45 B
2003.11  H&REN *x& 3.33 UD 0.86
LB I LR W GE 4t Y AL ¥ L UD UD 0
W F S R 8R - ARN -]
2003.12 MAER HBERN A8 I 3 3.03.3.21 UD.UD 0.33.0.54
ML Dl GE I 4L 45 548 . e e JEIT. uD UuD 0
KR Eil
2004.01  MSFLEN HRABN GETA 123 Iy 5t | N ub UuD 0
W LR EF R AR e JEIT.ET
2004.02  Hr &N GEILHE YR HTL B P N N UuD Ub 0
0 Fis B8 Bi1.J'i
2004.03  MILEN WmEHN *iE KE 1.81,18.41 UD.UD 0.22.2.59
HWeLE N I UD UD 0
2004.04  MFLBWII(4 A 10 B) HiFLA 12 RS UD UD 0

W4 A208H)

E:UDRABAKRMBER
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2.2 PSP ZERIER

Xt B4 Y B DU HE B BT AL R #E 4T T HPLC
ST (£2) ,SREHXESBSHEY T HALE
WEAESFE PSP RAABRKER, IS
T 4L % B9 B B AL & PSP R 4> LA C1/2 GTX1—4
hEFELRSIXERD, FEBLFHLES,
Anderson %5 (1996 ) i &of H B K T ¥ I 4 B IO A%
iz 38 B I 15 1L K 3 (Alexandrium tarmarense)
B PSP B4y, AAERKTBREZERHB ML

%, AU ERME TR,

ARBAMERE R, BI A wIAEREHE
5 PSP B4 5 1L X A % (2000) . Anderson %
(1996) % B Y 5 38, D1 2& PSP R 2 4 0 i 45 R 48
L EARY B ETRRKRHFERMENE R
;A EEBENEERERLRMN L -G
PSP AW AP iE , BB 5 EINERFAR T
MR, BRI, TRREERAEEIIE
R & o

£2 HULBRPEOBNYERBEENS (pmol/g)
Tab.2 PSP components in digest gland( pmol/g)

BEARN  WBERRI  BEARN  EEABRNL  HALEN  ALEN WABRR  HARR
% (Ki%E) (Ki%) (KiE) (KiE) (KiE) (B (B (REALE)
2003. 07 2003. 09 2003. 11 2004. 03 2004. 03 2003. 07 2003. 08 2003. 05
cl 0 0 0 0 11.48 1.12 1.60 1.38
c2 0 0 0 0 5.2 0.06 0.04 0.58
GTX1 0.56 0 0 3.12 0 0.20 0.24 1.67
GTX2 0.36 0 0 3.28 0 1.14 0.96 1.74
GTX3 1.22 0 0 4.02 0 ' 0.66 0.48 0.84
GTX4 0.51 0 0 4.62 0 0.14 0.16 0.04
neoSTX 0 0 0 0 0 0 0
deSTX 0 0 2.20 0 0 0 0
STX 0 1.91 1.20 0 0.11 0 0.75
B4 SR 2.65 1.91 3.32 15.04 16.68 3.43 3.48 7.02

KER T LK PSP B4 ¥ 5k, B B W 4F
MERAFNHEFE PSP RAERSARE  J
BENEELBRRSAECHER( HHHSR) .GTX
BEXQHEMAMSTXERQ BESR)FKH—
HBR, BF A TaWHfkE, NRFTEH PSP
BAMFRENASERMEEIN, KEES
(2001) A% , 3% ¥ 38 77 76 38 35 W 57 1) K 38 (A
tarmarense) , /N J7 1 K 3 (A. minutum ) 1%
BRI FT 1L K FE (A. catenella) % 5 #ha] P= 4= PSP )
AEWE, RETRKEPE A tarmarense 1 A.
catenelle SHEESHLHH C BE,CTX1—4 #1 5
HFHYB LA LA minuwum WEHERBESE GTX1—
4,C 1 STX # £ /b L ( Anderson et al,1996 ; 450
BE% 2001 ;Hong et al,2004) , f N3 H & B ¥ 3%
FESMAE A minwum, H FRYWER I3, M4
HERNKEESHE CTX1—4, FFUIARR MY 3
NIKFE PSP REELSHEBRERELARER B R
SAEARME., RKEHKNTZHBE, =HRER

— HMEAFBEEEEMROLIB/A—F, &
KEBHEF RN FFELZFHA =4 PSP WA F
B EFENEAGLEREEERNEERELNF,
B NABRETRER S CHEREKRTR
AR CTX BR , BN EN KN MFECE
ENAZBWBO R, SKEBHAFERNAE
WMEARL , BRI ZEH A FEEL PSP R
SAPTFIBR 5T, % T K% ¥ 3 0L 2K PSP K b R 3%
B, HEE R %%, B 3E X% % 38 01 2 PSP
W5,
2.3 HENNEIEREYRIZERERE
i (HPLC) R ER ML RIL &
HoprFELLS/IARKNGFE —-—EFH,
{54 HPLC A R MM A& PSP B4, BE WAL
B DU (K% ,2003 4E 8 B) ik &8 I (K% ,2003
£9 B) MFLBE N (BEIN,2003 £12 A) HWLE
DL (68,2003 49 A) HEFLE W (JET,2003 4F
10 A)(F 1), HRXFH/NEREY K5 HPLC
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R RERHFEE MRS RS PE  ERMRISBOTE KIS R B, H ok 7 4 3 R 0 K
# HPLC A4 89 PSP B K 4 B H H MK 3 R S W RA SR BUH K, Bl in7E 7] K = RE 45 ]
HREORLE, PR AP BERFER (dSTX B K PSP fl TTX B # & K ( Shigeru et al,
BB AR E PR ER TR EM B RE  2000) 53X 26 H K A AR R & B/ B BT 2 B
FEEATREE R, B TN ERERTEXAR  EHRE

£3 KBEUNBNREWHNE HPLC #RBE AR

Tab.3 Comparison of PSP detection between mouse bioassay and HPLC analysis

mEARI HABN HREBN BREABNL MAASENL MHILER HLBR  HlsRl

B (KiE)  (K#E) (k&) (K#E) (k&) (B (YD) (7HEEE)
2003.07  2003.09 2003.11 2004.03  2004.03  2003.07  2003.08 2003. 05
HPLC ## PSP W4 4.6 4.1 5.8 25.3 1.4 3.1 2.5 9.0
hnFE 51 (MU/g)
MNREWE S 3.4 2.0 3.3 18.4 1.8 1.6 1.8 14.5
(MU/g)
/NES R 0 B RO AR 3 RERFE. RUIE,19(3) :65—70
(HPLC) B HEiRRb i BB 5 (R M BR B M D1 AR 520 BRI B, 1994, 1 R0 BORLYE U K 3%
B NE R AR R R R, RUGBEE. W7 50 21 (2) 220225
TR e K PSP S E AL B EH (a  PRINE TBRT %2001 5 E T 0K K R
4 N PR R RHEKW. K44 ,25(5) :479—481
B B SR K T 22, T H A, PR S JOK. T 25(5)

Anderson D M, David M K, Yuzao Qi et al, 1996. Paralytic

i B RER B LR B B Rl s HPLC BB R
MORRRE A, BRREBITHAR ., (BRE

shellfish poisoning in southern China. Toxicon,34 (5) .

579—590

BE-MEERIETEHEER, EEXT i Chen C Y, Chou H N,2002. A modified high-performance lig-
SHEFHARERERE RRBER FEETR uid chromatography method for analysis of PSP toxins in
WL, AN ERPSPEAHE VUMW ER, EUH dinoflagellate , Alexandrium minutum, and shellfish from
ERE—FTER(FE3)., HABIENHEXEFREY Taiwan. Food Research International ,35:715—720
Y=1. 114X,§':P Y 3% HPLC *&YM%% ( MU/g) X Hong N Ch,Yih M Ch,Chih Y Ch et al,2004. Variety of PSP
S/ B BUAE A T 4 B (MU/g) ,HPLC R il 25 5 toxins in four culture strains of Alexandrium minutum
F/NE E&E%ﬁﬂﬂ%%Zfﬁl *ﬂ;éi%( r=0.89, collected from southern Taiwan. Toxicon,43 :337—340

Oshi Y, 1995. Post-Col derivatization HPLC hod
P>0.01 ) . Chen % ( 2002) 3‘5[1 Oshima( 1995 ) fc’sj shima A ost-Co umnv erivatization methods
. R . for Paralytic Shellfish Poisons. In; Hallegraeff G M, An-
Wi ELUESEL T HPLC RS T/ hAREY
MRWER ALK PHEMRRXFTEERY HPLC B

derson D M,Cembella A D ed. Manual on Harmful Ma-
rine Microalgae. JOC Manuals and Guides No. 33.

WAERW/PAREYRIEE RS 11.14% , UNESCO,81—94
# % . Shigeru S, Takehiko 0,.Valerian.o B et’ al ,.2000. l';‘requent oc.-
currence of paralytic shellfish poisoning toxins as domi-
XFIL, DA, S 1999, KL L2 5% N 3% nant toxins in marine puffer from tropical water. Toxi-
R DB Y SRR | 18(2) 49— 52 con,38:1102—1109
LRA,FPEH, BEHS,2000. K EBHFEENXRE R Zhou M J Li J,Luckas B et al,1999. A recent shellfish toxin
HPLC o #F. M FIE R4 ,19(3) :16—19 investigation in China. Marine Pollution Bulletin, 39

AR08, SR AT, 2001, FiRM W HIL KB BRNEE (1—12) :331—334
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DETECTION AND ANALYSIS OF PSP TOXINS IN SHELLYFISH
IN COASTAL AREAS OF CHINA

JIANG Tian-Jiu'?, JIANG Tao'"
(1. College of Life Science and Technology, Jinan University, Guangzhou, 510632 ;
2. College of Life Science and Technology, South China Normal University , Guangzhou, 510632 ;
3. Key Laboratory of Marine Ecology & Environmental Sciences, Institute of Oceanology,
Chinese Academy of Sciences, Qingdao, 266071)

Abstract As PSP (paralytic shellfish poisoning) toxins is a biological toxins causing nervous-system dam-
age and generated in some members of Pyrrophyta. It commonly can be absorbed and enriched by shellfish in
marine environments. Incidents of human poisoning or death by taking polluted shellfish in some coastal re-
gions were often reported in recent years in China. To ensure the safety and prevent the case from happening
again, Chinese government has formulated corresponding sanitary standards and preventative measures. Howev-
er,duo to underdevelopment in complete surveillance system on PSP, as a part of the system, this project was
carried out between 2003—2004 in four representative regions including Dalian, Shenzhen, Beihai, and Xia-
men, to screen on the toxicity and its distribution in the shellfish in these areas.78 samples were collected.

Subsamples were taken from digest gland and flesh tissues. The PSP toxicity in them was determined by
the AOAC mouse bioassay and HPLC (high performance liquid chromatography methods). The results showed
that 7 out of 14 samples in Dalian including Chlamys Mimachlamys nobilis and Pecten albicans were contami-
nated with the toxicity in digest gland at between 1. 81 and 18.41MU/g. Fortunately,no PSP has been detec-
ted in the flesh. Eight out of 20 samples from Shenzhen area were contaminated from 1.56 t0 3.03MU/¢g in di-
gest gland. Only two of 24 samples from Xiamen and one of 20 from Beihai ones in digest gland were found
contaminated with PSP toxins. The PSP in the shellfish of Dalian was the highest among the four and the lowest
in Xiamen.

The HPLC profile shows that the compositions of the toxins were different from place to place which may
be resulted from different toxin generators that lived in these areas. Further study is needed to reveal the spec-

tra of them.

The authors compared the detection methods in the last part of the paper. HPLC was proved to be an ef-
fective method that better than mouse assay in the case.
Key words Shellfish, Paralytic shellfish poisoning toxins( PSP) , Mouse bioassay method, High perform-
ance liquid chromatography (HPLC), Coastal areas of China
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