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F1 AR LPs KU/ NRAFHELLR
Tab. 1 Acute toxicity of LPs toxins through intravenous (i.v.) and intraperitoneal (i.p.) administration in mice

/

type main composion experimental animal method (ng'kg ' BW) reference
OA 204(LDsp)
OA [35]
DTX2 350(LDso)
AZA1 200( ) [36]
AZA2 110( ) [37]
AZA AZA3 140( ) [37]
AZA4 470( ) [38]
AZAS5 1000( ) [38]
200(LDso)
BTX-2 [39]
200(LDso)
BTX 94(LDso) [39]
BTX-3 170(LDso) [39]
250(LDso) [40]
PTX-2 219(LDso)
PTX-1 -11 250(LDso)
PTX-3 350(LDso)
PTX PTX-6 500(LDs0) 341
PTX-4 770(LDso)
PTX-7, -8, -9, -2SA,
7-epi-PTX2 SA 3000(LDso)
YTX 100 500(LDso)
[34]
la-homoYTX 315 830(LDso)
YTX
45-hydroxyYTX 500( ) [41]
45-hydroxy-la homoYTX 750 [42]
40(LD
SPX ( ) 1) [33]
1000(LDsg)
6.9 (LDso)
13-desmethyl SPX C 157 (LDsy)
500(CI381 707)°
[34]
8.0(LDso)
SPX C 176(LDso)
CI 500(CI 353 657)°
96(LDsp)
GYM A 755(C1600 945) [43]
4057(CI 3750 4390)
PnTx E 50(LDsp)
[22]
PnTx F 45(LDso)
PnTx E and F 23(CI120 25) [44]
PnTx G 16(LDso) [22]
1 CL: 95% ;6 ; (TEFs)

Note: 95% confident interval; ®:toxin standard substance dissolved in pure butter cheese; TEFs means LDs, of mice with the intraperitoneal
injection.

13-desmethyl SPX C,  LDs 6.9 uglkg  7-epi-PTX2 SA 5000 pg/kg (BW) Y
(BW), PTX PTX-7 -8 -9 -2SA ,
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Tab. 2 Summary data used in the derivation of the ARfD and current guidance levels(EU)
LOAEL(1)NOAEL(2)/ (H) [ 100 g(1),
toxin type (ug'kg'BW) (A) (ARfDs) 250 g(2) 380 g(3)] ( )
0.2 mg/kg SM(1)
0OA 1(1) 3(H) 28 33 /“iﬂf o 0.08 mg/kg SM(2) 0.16 mg/kg SM
g acu 0.05 mg/kg SM(3)
0.024 mg/kg SM(1)
AZA 0.4(1) 10(H) 2%04 /“*‘fi/ klf v 0.096 mg/kg SM(2) 0.16 mg/kg SM
- Hgadu 0.063 mg/kg SM(3)
BTX N/A
PTX N/A 0.16 mg OA eq/kg SM
30 mg/kg SM(1)
YTX 5000(2) 100(A) 3 >0 /“%kﬁ v 12 mg/kg SM(2) 1 mg/kg SM
g acu 8 mg/kg SM(3)
cl N/A
SM  shellfish meat( ); LOAEL , NOAEL , N/A ;a)
60 kg
2 2 2 SPX 2 b
CcC 3
8.0 ug’kg (BW) 157 ug/kg (BW) 500 pg/kg ,
(BW) B4
2.3
/ / )
(FAO/IOC/WHO) LPs
(acute reference doses, ARfDs) 3.1 (mouse bioassay, MBA)
CI BTX PTX Yasumoto
; , 1, ., MBA
60 kg 100 g 250¢g , LPs ,
380 g ng/mL ng/mL
100 g , 97.5% ,
250 g , 250 , )
g )
(MU) MBA
3 LPs
LPs 5 [12.46]
1) , [47]
(mouse, ) (rat, ) , , MBA
5 2) , , ,
5 3) ,
/ [48-50]
4) s AZA OA YTX PTX

(511

B
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[52] OA ’
[53] MBA 611 [62]
[63]
(4] , ng/mL 1 pg/kg, AOAC 2005
3.2 (cytotoxicity assays) 35 (immunoassays)
LPs R
BTX[SS] OA[55—56] CI[28] , ,
BTX ,
BTX R )
RIA ELISA,
(Na'K'-ATP ) OA BTX BTX
( ) , Naar [
7l Dickey % | BTX B BTX
, , 25 pg/kg,
, 1 pg/kg' :
, BTX
. . 66-67
3.3 (receptor binding assay) : : ,
LPs
BTX CI , ;
ng/mL ,
,BTX 3.6 (chromatography)
, CI LPs
[59] s
, BTX )
(BTX-B2 S-desoxy-BTX-B2) > >
BTX-3 3 10 [60] uv FL MS
LPs ,
34 (protein phosphatase inhibition LPs ’
assay) s LPs
OA DTX , Lee [46]
, / OA - ,
PPl  PP2A 9- ,
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100 pg/kg Marrouchi  [®% , ,
GYM - , ,
GYM A B, 2.4 ng/kg, ,
[73]
YTX LC-FL R 5
YTX ;
, (LC-MS") (CAC)
LPs )
b 3 b
b b 3 >
6 LPs LC-MS"
, , (EC)No. 2074/2005
LPs [70-71] LPs
Py b 3 b
LPs [5,69-71] (the Codex Committee on Fish
, LC-MS" , and Fishery Products, CCFFP)
R 30 31 CCFFP
, LC-MS" )
, , 2012 10 1~5 32 CCFFP
, MBA
4 LPs
OA PTX AZA DTX 160 pg/kg,
YTX 1 000 pg/kg"* "), SPX
, , (European

2 2

2004 , MacKenzie 72]
(solid phase adsorption
toxin tracking, SPATT),

LC-MS SPATT

Food Safety Authority, EFSA)

B

OA DTX
120 pg/kg, YTX

45 pg/kg, AZA 30 pg/kg, PTX
3750 pg/kg!’e™
, CAC ,
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Tab. 3 The legislation limits of LPs in some countries

mg/kg

toxin type

China

FAO/WHO EU

/

Australia/

Canada New Zealand

Japan

OA

AZA

BTX

PTX
YTX
CI

NY5073-

2006

0.16 (OAeq) 0.16 ( OA eq)

0.16 eq(AZA1-3 )

0.8 BTX-2eq
(20MUs/100 g S)

0.16 AZA eq
0.8 BTX-2 eq

0.16 eq
0.16 1

20( OA)
40( DSP) mg/kg 2(1)(2)’03000( )
( ) ( )

20

0.16 AZA eq

20MUs/100 SM

20 MUs/100g ( BTX )

0.16 eq

LPs
[5, 82-83]

FDA,

LPs

LPs
LPs
LPs

S5 30k

(1

OA [81]

AZA, YTX, GYM 21

[3]
LPs

4
LPs 4
[5]
[6]

LC-MS/MS -
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Progresses in risk assessment and detection method of lipophilic
phycotoxins
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Abstract: The Joint FAO/IOC/WHO ad hoc expert consultation held in 2004 classified the phycotoxins into eight
groups based on their chemical structure. Of these, six groups, namely the okadaic acid (OA), azaspiracid (AZA),
cyclic imine (CI), brevetoxin (BTX), pecenotoxin (PTX) and yessotoxin (YTX) groups, are termed lipophilic
phycotoxins (LPs) because of similarities in the structure of their lipid-soluble cyclic polyether compounds. LPs
accumulate in shellfish and persist longer than other phycotoxins. In the European Union, much attention is being
paid to legislation with an emphasis on the detection method, maximum residue limit and basic assessment. Al-
most all LPs have been identified in Chinese shellfish, which will surely bring challenges to the human health and
trade barrier. In the present paper, we reviewed recent studies on the chemical characteristics, origin, toxicity,
detection methods, supervision and legislation of LPs, to provide a reference for our country to carry out research
and formulate measures.
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