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1.1 #R5iEH

SEI R OBy B BR 2 8E R W D 1 R
(Alexandrium catenella) , %y 25 H ™ E R 7L H
TR

BRG] PERERE IR AN, W B H AR SR
Tk AR X2 4 (TCL-Ace ) 5 DU T 26 Wl 12 £ - 1 H
SIGMA A7 5 =g . Wy § ALFA Aesar A Johnson
Matthey 23] ; £JIi§ : 3¢ [ TEDIA 3w A5,

He G i FhmR% , Y Mt W 5 T
AL 27 50 A R 2 Wl HPLC 43 #fr F K 22
Millipore 4K RS ™ B LK . 12 TR R
243 3| & C12 . GTX1-5, deGTX2-3 . NEOSTX .
deSTX H1 STX, W F G R IMF A WIS E it e oy
Mrib EhRiEd
1.2 FEUSH

I BORAR 35 R G0 Agilent 1100 F 515 41 )5
i & 8. % [ Pickering Laboratories 7y @] fY)
PCX5200 B, 25 K il 22 . 3 Agilent G1321A ( i#%
KUK 330 nm, &5 390 nm)

AR LA : R H] GL Sciences /3 F) 4 7%
A9 Inertsil C8-3 [ #HAE (250 mm x4.6 mm,5 um) ,
HIR 33 €, # & HPLC % %4 i1 Agilent Chem
Station 2. 1iRAS#EA T,

TR P 200 B T AN (3 BB 2 A W R B Ay
AHBRATD) E A A B IR A8 (i B GRA BR
AN B URTEHL(H A EYELA) |, 55053
JEIEETH( H A By RF-5301PC)

1.3 IWHE

IR B oL K3 69 35 5 i |
£/2-Silc Ty, fir K I A ) 2R BETL I Sk B 3 7
BW,pHE(7.9£0.1) ,#h (30 1), Rl &2
0.45.0.22 pm FYLF4EIE R U8 , B Ja e R KA
KA (121 C,20 min) , Z @ X5 3INE 5740
.

TR FRURE Jy (20 £1)C O Bs
4000 Ix,GIE 141 10D, B Fh 25 3 Jy 0. 02 x 10°
cells/mL, B K H. WA FEHH—IK o

FERE mL 3R, B [ , DLV P
THECHE 76 (5 8 3 Be T Bse e, EE R 114k 3
U O YA, 15 1 1 25 B A0 e 2% B, 1 0R
HURE SR I S A

PSP a4 3 5 M AbTARE A A K 0 e 4
Ayt #E 4 TR0 6 000 r/min, 10 min) , Y4 3
i, 48 )5 A1 0. 05 mol/L [y Z, iR T i =2 V% , 7E 7K
T R PR R (DR 100 W 15 s 45510 s) L 7E
R SR AR, B 3 R 58 31 95% LA
LSRG FE 4 C F 44t F 10 000 t/min & L
10 min, |35 36 H A8 U8 250 250> (10 000 r/min,
5 min) FERE T —20 CHM T ORAE H 25 M
DR (PSP) 4347 o

PSP # HLPC # @l 7 % % Fi Oshima
2 R DU AT T 3T I A et , 43 #r o
PR 3 RAERFEVENL . 25— 4 GTX1-5 i
dcGTX2-3 R R, Ye L 4 10 mmol/L 2 4%
GEP A 3.0 mmol/ L P fitk R A A Ay 25 Xt
B, pH i 7. 1558 3RS0 STX E#E &R, BENEK
4 30 mmol/L W§FREL 2% il 7% A 2. 0 mmol/L B
FEREFREN , pH o 7.1, 3142 93.5: 6. 5 W LL A
M5 = 4B C KB R (C1-2) , BRI N
1.2 mmol/L fy Y T K& i R B V75 W, FH 2 /K ) 4
pH %6.5, HEHTAE AR 54 10. 0 mmol/L
S LR AN 50 mmol/L B iR A — 4 1) 2% vh i, pH
9.0, R4EFI R 0.5 mol/L 1) SRR . VEM
WA 0.8 mL/min , 48 Ak 1R ER T80 A i 2 1
> 0.4 mL/min, @3 AR 33 CT,GTX RKEE
M STX KRFRMM G AR R 75 C,C K%
RIHEATAEIREE N 65 C,

Fedf PSP #: 2 1) HPLC 5 50l « 517K
Y 3 AT SR IR AR S S, AR A
P W TR RRBCT- 34, R )5 55 A 40 9 PR S s MEAE
X BT T, DA/ INEE 2R A o i T AR AR AL
Jir i BRI 25 o

PSP #9464 FZHE“PSP BY$EHC Hh i 7 ik
K AL P 8 B AT R TIRAE N
PSP MZE R . HHEBEMAE 0.1 mol/L () LRI
WA, mEIAH 0.1 mol/L ZFR-F-#5 1) 1. 8 cmlID x
100 cm f Sephadex-G15 BEEZHrAL, i@ N 0.5
mL/min, FI#B A AR ICER , /0N 1 BRAE P A T ik
1D 101 19,1 R7 R0 Pk VA

PSP #9524 b B ik 4 ) # “PSP (1)
afifl” ISR MR B I 0. 5 mL ] 5 A
K EBRRAME MAF 2 mL A7 H (50
mmol/L B§fig &8 I % AR &4 10 mmol/L
HIO, ,pH=9.0) , £ JE T =65 T F, KiH A
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10 min, FRFEBCHE A 2.5 mL ¥4 0.5 mol/L
IR , BRA IS 1Y B 3 AR AT 2R (&
WA 330 nm, LS :390 nm) I AT
SRIE . M B RORTOCHE MR BUE RS I, E
HERIRE W

PSP &% 49 R 45 K TR R T8 T L0t
PSP B A vk 4, Lh/N BRI Mz i ik xf s R
BRI

AN=D-WERYE SR Z:7% AOAC il 1y

FRAEAL 7 12 (2000) #AE 0 R38N B R e
EUVNA R KT R (20 1) g, BAF17 R W
AER3 HLFEEREAITTE L 20 g RY/NE
SRAEIE S FE ST JE 15 min FET- BB S ALE h 1
MR (MU)
2 HRIE
2.1 FERRIE WL K s 20 B A 4K ph 2%
FERTEAHEA T H R, S A M A O 25 1 A
i RS ORI U i AN BRI TR R R
JE Y 8 d e Ay, AN M 5 B R] Ak 2.4 x 101
cells/mL 7245 . X HUNFFLEHT[H] 24 6 d, b5 i#F
AFEE T, 0 20 M % B DR FRAE (2. 43 ~2.44) x
10* cells/mL( & 1),

SRR

1 Rk
Fig.1 Growth curve of cell

2.2 $EIRIH LK PSP SE 0

I 7 % NEO .GTX4 .GTX5 i C1/2
PR ER I e) (18 2 81 3 4) S bR R MR
i) (P 5 6 8] T) AR — 3, B ik
PLE T Z b &4 NEO ,GTX4 GTX5 il C1/2,
R HRIBCGE 21 LU B R bR o B R A BT[], %
C2 . GTX5 M b, FF fit e 1A FRAE A o 7 2% 06k 1T AR
KB & s & m, A & o NEO,GTX4 #il C1
(R0 T FRUBH S /N o T R G T R, DB 5 — 2%

BRI REMR D) TR R R H
A 2% AN B oY B R /KK GTXS
(3.830) > GTX4(1.570) >C2(1.169) > NEO
(0.586) >C1(0.211) ( Hfii: fmol/cell) , BiAk 5
HBK,

2 STX EfrfEmBIESTEE
Fig.2 Chromatographs obtained from STX standard

B3 GIX XirEmBESEE
Fig.3 Chromatographs obtained from GTX standard

4 CEirERBIENSER
Fig.4 Chromatographs obtained from C standard

5 HmSTX XeiEsEE
Fig.5 Chromatographs obtained from STX of sample
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6 HMmGTX XBiESHE
Fig.6 Chromatographs obtained from GTX of sample

7 #H#mCEBIESEE
Fig.7 Chromatographs obtained from C of sample

®1 #RIFUKENEZHASESE

Tab.1 Toxin ingredient and content of A. catenella

=2 PRUEAIETIFL R AR P it e 22 R AR ST B HRAH A
s J g standard sample (umol/L) (umol/L) relative (fmol/cell) ( ; )
oxin
peak peak standard sample molecular toxin v
components R R . percentage
area area concentration concentration weight content
Cl 25.50 2.44 0.4750 0.045 5 475.4 0.211 2.86
Cc2 9.15 15.85 0.1458 0.252 6 475.4 1.169 15.87
GTX4 6.75 5.23 0.437 5 0.339 2 411.3 1.570 21.31
GTX5 7.20 7.33 0.812 5 0.827 5 379.3 3.830 52.00
NEO 30.60 4.77 0.812 5 0.126 6 315.3 0.586 7.96
ST total 7.366 100

A Ll i — R PR I D L O 4 R
FPE DR RE R 0T R A B A
CHEMGTX14 HE, B MNUEZTRAN
10. 81 fmol/cell, Hrft C2 1y B3k 5] T 85.2% .
SR LA N AR — R IR T L Y
PEFT T HPLC A, 45 5 R : s bk h 5
neoSTX .GTX-5,6 . C1 F1 C2 T fpsE: 2, Hirp C2
BN FERSY, 5 H T . PSP # R BT
SrILHy 88.39% . AkkEE R GTXS & iR %,
KB T 52% , Hk ol GTX 421.31% , 1 C2 195
BEEERRMN15.87% , FHEMHIBEE S
292 7. 366 fmol/cell , A LA 7 , A% S2 16 Fif )
MRS R R ST AR
BRWERAAR, ABE IR,

Tiang 25" BESE T A [ ER B K T X BE B F g
IR (RS ¥ ) 13 75 1 50, JL45 R &0, R
IR 35 400 W RS I 0 I 1 KSR A i 75 ) 2% S )
B BT H T S AR R A
Wk BRI L TR R TS ), R R 2 R
A3k 30 Ao DRI, 2E 0 W s Il sk 22 ) 1 I DA
EEL BRI KR B4 B T AR 3
S, WG 22 T RS ), EL TR 40 M F G 9 Ak

FRIN (] S0 5 1) J7 12 55 7 T Y 25 7, 2 s )
2.3 REREIE PSP 5T

JHi Sephadex-G15 Bt 2 Ak 2 fk. PSP, 25
AT G E AN Y PSP 7 R S 7E 370 ~ 450
mL( & 8) . WA F B RIES 5, s/ A
AR P R, 25 R R R SO W E A B
(37 ~45 &) ik g/ N ATRIE T, i H A& sk
WIIAME/INRIC T, 3X 5 FH D TR R 2 A 1) 45
RWA (R 2) o B VR T8, Ml ik
#95% LA I, Ktk Sephadex-G15 BEJK = AL fE
R R R P 2R o

8 BFRASBRESBRAEEN
Fig.8 Fluorescence intensity of different fractions

eluted from Sephadex-G15 column
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Tab.2 Result of mouse bioassay of PSP
00 151 FHE (mL) EIL7k FET-HL HBEE(MU)
test items dose mice quantity death quantity total toxicity
Xof B ZH 1 3 0 -
PSP M4 1 3 3 6 872
Sephadex-G15
1~36 1 3 0 -
37 ~45 1 3 3 5778
46 ~80 1 3 0 -
AC 1 3 3 4 820

{E:1 ~36,37 ~45,46 ~80 Hy2yid Sephadex-G15 Bt JZ ML A9 IR Y

=)

55 AC NEH AW THRG R 2 PSP H @B

Notes:1 —36,37 —45,and 46 —80 were the tube numbers of the refined purified via Sephadex-G15 column chromatography. AC was the PSP

white power collected after vacuum freeze-drying.

2.4 PSP HEEWIiRYS

N E RAE RIS R B (R 2) , BEE
F1h 6 872 MU [t PSP M2 , 7415k Sephadex-
G15 B ZHHEIG A58 1 85128 5 778 MU 1y
TERBUEWR . R EZ RV TR IR AL r ik
RWRTR T, 753 PSP 1) B @8 R, R Z k) K
BT, TR/ B R P D O BCRE T 4820
MU, FEHAE BN, L A5V VR T A5 ) 1 e i 2
PR, B U A U7 vk o 13 319 PSP 1 (485
Ka] T e

3 énlb

1S R IR A BRI SE, X PSP
EI‘JT;EEX?E&T%EE’JJ?*% EXHL%/UKEEFUUU%%
(R REFR AR rp e B, HE A A X 50 ) 9 4 i )
AR AT B A o 7 A A K A e A
HH$RHEL PSP, 28 HPLC 45 I 32 bk i 45 B8 20 14 Wk J3E
S GTX5 (0. 827 5) > GTX4 (0. 339 2) > C2
(0.2526) >NEO(0.126 6) >CI1(0.045 5) ( B
A7 pmol/ L), T H B B A H o A AR S
g1, AT REA B M K G4 5. ] Sephadex-
G15 HERS 2 M A 70 B RE 98 A 211 70 25 2l {k PSP
S W= 3 2 N Y LA D
36 RN I R/ 1 BRS 0  %  J v h PSP
FENL, RERSHERN A FE R A NS . RIS
PR T R IE AT T 5 i — 2 iR .
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Cultivation of Alexandrium catenella and extraction and
detection of paralytic shellfish poisoning ( PSP)

LIU Xiao-li, ZHANG Chao-hua, XIE Wan-cui, YANG Xi-hong* , QIN Xiao-ming
(Key Laboratory of Aquatic Product Advanced Processing of Guangdong Higher Education Institutes ,
College of Food Science & Technology ,Guangdong Ocean University , Zhanjiang 524088 , China )

Abstract; In order to accumulate the basic data and the raw material for future research, paralytic shellfish
poisoning ( PSP) of Alexandrium catenella cultured in the laboratory was studied. Firstly, in the logarithmic
phase the algae cells were inoculated , the cell growth rate kept higher in initial 8 days. After it attained the
highest density of cell (2. 4 x 10" cells/mL) , the algae were collected by filtration, the crude toxin was
extracted by 0. 05 mol/L acetic acid. Combined with the mice bioassay,the crude toxin was identified. The
result showed that the major toxic component from A. catenella were C1/2 ,GTX4,GTX5 and NEO by high
performance liquid chromatography (HPLC ) and the concentrations of them were about 0. 045 50,0.252 6,
0.339 2,0. 827 5,0. 126 6 pmol/L respectively. The crude toxin was purified via Sephadex-G15 column
chromatography and detected by fluorescence spectroscopy and the mice bioassay,and the result showed that
the impurities can be effectively excluded by Sephadex-G15 column chromatography.

Key words: Alexandriu catenella; paralytic shellfish poisoning toxins; HPLC; fluorescence spectroscopy;
mice bioassay
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