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Comparison of two screening methods in detection of shellfish poisons

LIU Ying', CHEN Xi, CHUI Han, HUANG Da-Liang, ZHANG Xiao-Lin

(Dalian Entry-Exit Inspection and Quarantine Bureau Offices in Zhuanghe, Zhuanghe 116400, China)

ABSTRACT: Objective To determine four kinds of toxins in shellfish by using the methods of mouse bio-
assay(MBA) and enzyme-linked immunosorbent assay(ELISA) and provide references for the rapid detection
of toxins in shellfish. Methods Diarrhetic shellfish poison and paralytic shellfish poison were detected by
MBA and ELISA, while amnesic shellfish poison and neurotoxic shellfish poison were detected by ELISA.
Results The experiment was conducted using a total of 8 kinds of 67 samples and the results showed that
there were no differences between the detection results of diarrhetic shellfish poison and paralytic shellfish
poison using the two methods. The result obtained by MBA was in good accordance with that of ELISA.
Conclusion These two kinds of rapid screening methods in the detection of shellfish poison has its own
application scope. The laboratory can choose a suitable detection method based on different situations.
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2002 /225 /EC  DSP
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Table 1 Relationship of injection dose and virulence Table 2 Shellfish poison conversion coefficient of
(mL) D(g) (MU/g) injected STX stranded solvent
1.0 20 0.05 w t CF
05 10 01 1 19.86£0.16  354.00£34.79  0.220+0.02
4 1.0 5 02 2 19.96£0.22  347.5042.38  0.2070.03
4 05 55 0.4 3 19.98+0.18  344.50+41.26  0.199+0.02
16 1.0 1.25 0.8 ‘W (&)t (s)
16 0.5 0.625 1.6 CE1=0.220
01
) ’ CF2=0.207 CF3=0.199 CF
2.1 100g 80omL 0209
. 0.18 mol/L 100 mL , 2) 190-21.0 g ICR 6
, pH  2.0~4.0 : , (0.18
5 mol/L 0.1 mol/L mol/L ) ’
pH 1 mL ,
5 min,
, 200 mL, ( ) , 1
pH  2.0~4.0(pH >4.5) 2 7 min,
9 9 2 5
: 3000 ~ min, , 3
r/min 5 min, ), 5~7 min ; )
1) , 10 0.18 mol/L , pH 2.0~4.0
, 5~7 min : PSP 100 g
, PSP )
X = CMUI1xCFxDFx200 (2)
57 min X—— 100 PSP /100
1 18mL +1 pg/mL g (ng &)
CMU1l——
10 mL; 2 19mL )
+1 pg/mL 10 mL; 320 ’
pg/m / m CE :
L +1 L 10 mL
m ug/m m DF :
200—— )
CF=—— 1 mL
MU (1) (mL)
2.3 BEEK S E W HIE
CF— ; 2.3.1 ELISA k&% t9RIR
C— STX , DSP 80% (
(png/mL); , 80: 20); 1.3.1
CMU— ( x , ; lg (
) 0.1g) 6 mL 80% ; 3500 r/min 10
10 CF , min, ; 2 mL 80% 4
°‘C 3500 r/min 10 min, s
; 80% 10 mL
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PSP : 10g 1.3.1
( 0.1g) 10 mL 80% 0.1 mol/L HCI, ( ),
5 min, ; 3500 r/min
10 min; 5 mol/L HCI pH 4.0 s 450 nm
10 mL (OD), 15 min
ASP : 05g 13.1
( 0.01 g), 2 mL /
(50/50), 1 min 3000 r/min 15 min, ’
0.45 um ,
20 uL 1 ’ (ng/mL)
mL ’
NSP : 1.00g  13.1 ’
( 0.01 g), 40 mL ’ DSP PSP ASP NSP
90mL  / 9: 1, V), 6
, 2 min; 3000 r/min 10 min,
, , DSP PSP ASP NSP ,
2.3.2 ELISA ik & & ¢y M At F DSP 10 pg/kg; PSP 20 pg/kg; ASP 1

; ng/gsNSP 50 pg/kg

#z 3 DSPmEBRREALEE
Table 3 Absorbance value of DSP stranded solvent

DSP
(ng/mL)
1 2
A 0.0 1.402 1.387 1.395 1.000000
B 0.1 1.109 1.110 1.110 0.795626
C 0.2 0.962 0.958 0.960 0.688419
D 0.5 0.691 0.694 0.693 0.496594
E 1.0 0.514 0.520 0.517 0.370742
F 2.0 0.362 0.358 0.360 0.258157
G 5.0 0.203 0.206 0.205 0.146648
&4 PSPHRERBRWAEME
Table 4 Absorbance value of PSP stranded solvent
PSP
(ng/mL)
1 2
A 0.00 2.018 2.101 2.060 1.000000
B 0.02 1.790 1.788 1.789 0.868657
C 0.05 1.404 1.388 1.396 0.677834
D 0.10 0.927 0.929 0.928 0.450595
E 0.20 0.583 0.559 0.571 0.277252
F 0.40 0.364 0.314 0.339 0.164603
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Table 5 Absorbance value of ASP stranded solvent
NSP
(ng/mL)
1 2
A 0.00 0.901 0.868 0.885 1.000000
B 0.50 0.645 0.640 0.643 0.726399
C 1.00 0.518 0.513 0.516 0.582815
D 2.00 0.432 0.399 0.416 0.469757
E 5.00 0.231 0.209 0.220 0.248728
F 10.00 0.141 0.155 0.148 0.167326
%6 NSPHRAEABRWAEEE
Table 6 Absorbance value of NSP stranded solvent
(ng/mL) NSP
1 2
A 0.00 1.398 1.390 1.394 1.000000
B 0.01 0.927 0.933 0.930 0.667145
C 0.025 0.748 0.745 0.747 0.535509
D 0.05 0.692 0.641 0.667 0.478121
E 0.10 0.585 0.566 0.576 0.412841
F 0.25 0.483 0.452 0.468 0.335366
G 0.50 0.385 0.362 0.374 0.267934
H 2.00 0.151 0.149 0.150 0.107604
3 GRS
31 %R ;
DSP PSP, ’ )
DSP PSP ASP  NSP, ; , “3R”
7 ; ,
, PSP , ; :
pg/kg , o,
2009~2011
8 67 » ELISA( )
DSP PSP , RIA( ) EIA( )
DSP PSP SPIA  ( y o
’ ( 8 , ELISA
ELISA ASP NSP
(RIA) ,
, ASP NSP,
32 it , - ’ ’
3.2.1 PRAP ik §f i o ik phaR )
DSP PSP
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) ; (AOAC) ELISA
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Table 7 Detection of 4 kinds of shellfish poisons with MBA and ELISA method
DSP PSP ASP NSP
MBA ELISA MBA ELISA ASP ELISA NSP ELISA
(MU/g) (ng/kg) (ng /100g) (ng/kg) (ng/ 8) (ng/ kg)
1 a ) ND? ND 75.24 810.5 ND ND
2 @ ) 0.1 386 78.24 824.2 ND ND
3 3 ) ND ND ND ND 1.24 ND
4 ® ) ND ND ND ND ND 0.045
5 a ) ND ND 61.86 685.8 ND ND
6 a ) 0.05 203 ND ND ND ND
7 “ ) ND ND ND ND ND 0.061
8 @® ) ND ND ND ND 2.48 ND
:1 ASP NSP ;2 ;3 ND
®8 LFRMATELISAS MBAAHRMMFMNEAZTELER
Table 8 The detection results of 4 kinds of shellfish poisons with the MBA and ELISA method
ELISA
ELISA DSP ELISA PSP
ASP NSP
ASP NSP
9 6 3 100% 6 3 100% 1 2
6 6 0 100% 6 0 100% 0 0
9 8 1 100% 8 1 100% 0 1
8 7 1 100% 6 2 100% 0 0
7 6 1 100% 6 1 100% 1 1
6 6 0 100% 6 0 100% 0 0
5 5 0 100% 5 0 100% 0 0
17 17 0 100% 17 0 100% 3 1
67 61 6 100% 60 7 100% 5 5
de-STX (LC-MS) (121
) HPLC
322 bk ,
(HPLC) ,
HPLC HPLC
) , HPLC
, (LC-UV)
DA ; (LC-FL) OA STX [13]



501

( )
, , LC-MS(MS/MS)
Cig , CN
( )
, ngkg , ;
[14-16]
4 £ R
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