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Investigation on lipophilic shellfish poison in seafood sold of Hebei province
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ABSTRACT: Objective To investigate the pollution status of lipophilic shellfish poison in commercial shellfish of
Hebei province. Methods From August 2018 to April 2020, 354 samples of 7 species of shellfish in seafood sold of
Hebei province were collected. The detection of lipophilic shellfish poison was detected by ultra performance liquid
chromatography-tandem mass spectrometry. Results Among 354 samples, 17 samples were positive. The detection
rate was 4.8%, and the detection content was low. The detected species were scapharca subcrenata, mussel, scallop,
oyster, and toxin components were yessotoxin (YTX), homo-YTX, okadaic acid (OA), dinophysistoxins (DTX1,
DTX2), pectenotoxin-2 (PTX2). Conclusion There is a low exposure risk of lipophilic shellfish poison in
commercial bivalves of Hebei province.
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Sk, FE PN U Rt i 2 U0 b Ak i
T, IRENE YA R AL X DL 2K A0 W, R D1 2
BHAZ AR ER N T RIALE 8 2R (gt
RFZMIG YR, ARWFFEXT 2018 48 8 F1—2020 4F 4
A TR0 4 B DL SR s v DL 2575 T A0 75 YR B0 A7 R
2, LAN DU 50 A e PE TR RS2 Hdi

1 MR5ERZE

1.1 # &
1.1.1 #Hsekik

2018 4 8 H & 2020 4% 4 A ], RAEWILE 11 gk
MEIEARE. Fil, WG By . R, i, &E,
ZeR | WRHE, ik . TRE DT H R T RGE I
W7, Mt 7 B, 354 (pREA . HEAR BLR A FRELRE LR 1.
SRAEMRE S FR IS K DL SE A R vk, #2TFDL5E, VI 52
L, FHZKIREE, Z:BR IR T R A S 4, AT AmBG DA,
VI #I e VLA, FE0fF L SE40iK 5 min, SRHDUIATY
BT RS TEAS IR BRI IF A o ANRE S AN RE SRS
W, 1E-18 °CLLFARAFE%& A .

®1 HRAKXER

Table 1 Information of samples

2019 4¢ 2020 4

FEMZFR 2018 4F 8 A 526 1 45 1] Nty
Ji& I 24 23 7 54
i DL 47 32 18 97
AW 44 32 20 96
i 1 2 17 20
B 29 0 0 29
IR 2 0 23 25

HoAthdy 9 10 14 33
Sty 156 99 99 354

1.12 &RA 54

FRUEMIBT: KIAIGLRIR(OA, 8.4 ng/mL), EMEER
(DTX1,DTX2, 8.5, 3.8 pg/mL) ., M35 & (PTX2, 4.4 ug/mL),
WRHE R DL EEZE (YTX, homo-YTX, 4.9, 5.8 pg/mL)(NEX
National Research Council 23 #)); FHEE({G %4, 32 F Fisher
AT, KBTS . Rk . AR ARG L) (KRR
BKZA F); Cog BAHZEHURE | (SR T 99.999%) (K i 8
PR BHCA BRA Ao

XeVO TQ il i &4 A €4 1% - — 5 DU AR H3 BT 3 A
(& E Waters 24 7); Milli-Q #2lizk 258 (3:E Millipore 24
A]); Allegra X-30 =yl B0 HL(E E W 582 2 H]); TE214S Hy
FRF(FE 0001 g b EZREAURAA); IKA

VORTEX | JAHEIR S A (TEE IKA /A +]); DZKW-4 /K i
AL AL AR A )
12 XWHE
1.2.1 M35 %4k

FHHL TR UERFREL 2 g(£0.01 g)BEAL T 50 mL #5.0>
B, A 9 mL FEE, GRS 1 min, 75 5 min,
8000 r/min &.0> 5 min, H EIHHE 50 mL 2% .08,
SR O mL B E AR 1 K, AF EERA A EE R
FE20mL. FHHGE 0.2 pm BB, E IR (03 H B
K 52 OA L DTX1, DTX2, PTX2. YTX. Homo-YTX,

YR OA, DTX1 Fl DTX2 SR H A, AT
EBE, M3 HEA MR, TFedma s
EH A, B mL EREEEUR T 10 mL &.08 T, A
125 pL 2.5 mol/L E A NIE W, 1RSI E S, T 76 °ClEIR
K 40 min, REWKBHNEZRERIE, MA 125 pL
2.5 mol/L Fhf@ 1 2.5mL 7K, JEIJ5 8000 r/min #.0> 5 min,
B C s [EAHAE IR (S5 56U 2 mL FH R 2 mL 7K
WAk), FREROR TS, FH 2 mL 20% Bk e 2y, 3%
T, WA 2 mL 0.2%20K B BRI e gt g,
LN 0.2 um WA HLIERS I8, RFIU .
122 MBELEH

WA AAE: il ACQUITY UPLC®Cjg (100 mmx
2.1 mm, 1.8 pm); FAEIRE: 40 °C; ##E: 0.4 mL/min; 350
M A 2, WEhH B: 0.01%%0K; BRI = 6 e,
VAR : 0 min B5f, A:B=20:80(V:V), 5.5 min—8.5 min i,
A:B=70:30(V:V), f£+F 3.0 min, 9.0 min—10.0 min H},
A:B=20:80(V:V); #EFEREN 5.0 pl.

FERE S B FIEIRAL: 150 °C; ML B el I
B B HRIE: 3.00 kv, REFISIRE: 500 °C; ZEH
SJiim: 1000 L/H; 4EfLS A aE: 50 L/H; Bt 25
[ W Wil (multiple reaction monitoring, MRM),
1.23 A d B4

Z I WHO AERINEE W 3R 50/ 5 Y Bl 5 174k
R GRS R 3B AR OT 15 Y vl £ 4 v xR A
H Bt IR R S B B bR v, XD A A ERU ) AR
FEXF TR b 2 A A 0 S0 fE /N F E ik R (limit of
quantitation, LOQ) L f51>80%HF, W SREUKT BT A5 A4 it 2%
HUT K H PR (limit of detection, LODYH, T ASREE w4
RIKT LOQ /&t 3 .

2 HREDR

2.1 REEH

ARG HE SR LA 25 1 3 AR o 4 AR R AT
i, DUEME L SN=3 il IN=10 11215 OA. DTX1. DTX2,
PTX2 MK R 10.0 pg/kg . & BRHA 30.0 ng/kg, YTX
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Homo-YTX 4 HBR H 20.0 pg/kg. FEiBEN 60.0 pg/kg,
LANETEE 3.0~40.0 pg/L, LMk REF, HHERECMET 0.999,
XPRE DL B DU EWEZS FURESR A3 BT TR, by & 3 A
AL A5 2 £, 5 R InbR s, A bRk
TIE 6 W, IHERATH 6 FhARIE M D23 R AL 4 i s [l
WCRTEEAE 70.2%~116.5%, FHXFRUEMRZE N 4.0%~13.6%,

EE 5k 78.8.46.0.53.6 pg/kg, PTX2. YTX . homo-YTX
G KPR BEBR AR, SRR ARG A Y 6 R TA T
VISR B KO8 A1

®2 TRIGMIELBEARENXSERHERL
Table 2 Detection of lipophilic shellfish poison in

[ AT 2 b 5 B T IR SR different shellfish
22 BERMNAS RN R ERBIER e et L o i
16 2018~2020 4EAKE I 354 Gy DU o, R[] ik T 54 5 93
P DU BRI MR A M OL 2R 2, $R7RIATb4s Py i B DL )l 97 5 52
Ferh v v DS 5 R A URAG H ACEBLAIR i 9% 4 42
23 FARINEZZSZHRBFERMSEKTE T 20 0 —
AT 6 Mgt g R IWA R, KHENG ey 29 3 10.3
FIMILHRIKJE homo-YTX, OA ., PTX2, DTX1, DTX2. YTX. s 55 0 -
Bl hEFERHIH OA, DTX1, PTX2, homo-YTX; 50
A DTX1.0A .DTX2 .homo-YTX; 5 Ul #14 homo-YTX. it 33 0 o
YTX, DTX2; 4E#5rfe i PTX2, OA. A I 6 Fhfigis St 354 17 4.8
PR R EALEE 3. OA, DTX1, DTX2 & i e T
#3 TEINE 6 MIEAENXKSZNRBIER
Table 3 Detection of 6 kinds of lipophilic shellfish poison in different shellfish
T DL J D bWl
BITE e Rl e gemE R R gk gmilE R0 KRR R
WEC ik % /(ug/kg) 5L B 1% Nug/kg)  HEL K 1% /(pg/kg)
OA 54 2 3.7 ND~59.6 97 0 0.0 ND 96 1 1.0 ND~30.0
DTXI1 54 3 5.6 ND~30.0 97 0 0.0 ND 96 0 0.0 ND
DTX2 54 1 1.9 ND~53.6 97 1 1.0 ND-~300 96 0 0.0 ND
PTX2 54 0 0.0 ND 97 0 0.0 ND 96 4 42 ND-~30.0
YTX 54 0 0.0 ND 97 1 1.0 ND-60.0 96 0 0.0 ND
homo-YTX 54 2 3.7 ND~60.0 97 3 3.1 ND-60.0 96 0 0.0 ND
¥ ND JyAith, ND 2 5358 HUE S LOD fE.
F 38 TRINE 6 MEEFENXFTREHER
Table 3 Detection of 6 kinds of lipophilic shellfish poison in different shellfish
Eif HAth(hey . 1T it
RWE o R g g B0 B Rm RdeEms BW B fmr Ry
mEe BE % (ng/kg) mE R 1% (ng/kg) mE B % (ng/kg)
OA 29 2 6.9 ND-~78.8 78 0 0.0 ND 354 5 1.4 ND~78.8
DTX1 29 1 3.4 ND~46.0 78 0 0.0 ND 354 4 1.1 ND~46.0
DTX2 29 0 0.0 ND 78 0 0.0 ND 354 2 0.56 ND~53.6
PTX2 29 1 3.4 ND~30.0 78 0 0.0 ND 354 5 1.4 ND~30.0
YTX 29 0 0.0 ND 78 0 0.0 ND 354 1 0.28 ND~60.0
Homo-YTX 29 1 3.4 ND~60.0 78 0 0.0 ND 354 6 1.7 ND~60.0
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AW 6 FigiatE 288 R A 4 B b 245
)4y OA 25(0A. DTXI. DTX2). YTX ZK(YTX.
homo-YTX), PTX 2K(PTX2)3 K&, Jyfli T4 BHMERE i
B A, ARPER S BRI A DGR DL R E & 52 2R
AESL MR A R MR S B TR O, KSR
26.0~130.8 pg OA eq/kg. 10.0~30.0 pg PTX eq/kg. 40.0~
80.0 ug YTX eq/kg, ZH BRI E" M OA 2| PTX 2,
YTX KAV EFIJE 160 ng OA eqkg. 160 pg PTX
eq/kg. 1000 g YTX eq/kg, HIAH HBREEEKR, AWFFEHE
TG AE T B DL IRV 1 DU 2R s 2 B IR & O IS, DA
OA KN F ., AFEBHERMIFLILRE 4.

®4 TRIABZSZRUER
Table 4 Detection of different kind of lipophilic shellfish poison

ARgmigpy ot

(ng eq/kg)
OA K RHT) 26.0~130.8  WRDL. EMF. AEuE. B DL
PTXs 2 5 ) 10.0~30.0 FhlgE . Bt
YTXs K88 40.0~80.0 WaDL. B0l Bl

2.5 2018—2020 FARFEMEAENLFTRZKE
1%

2018 4 8 RS T VIR 156 17, eiatk Dl
KR 14140, KRN 9.0%; 2019 4 5~6 H RH D2
99 17, Kl 3 453, KRN 3.0%; 2020 4F 4~5 F RN
99 iy, A IRV KRR,

3 HFit5ifie

AWFFERT 2018 4E 8 H—2020 48 4 H [@ b4 s il
FE BRI DU R AT T W, 354 4 BHPERE S 17 47,
o 4.8%, K S R ACAIC, B A R E 1 R AR
HE, B SR R, BRI, mDL. huE, b BN EER
20534 OA. DTX1, PTX2. homo-YTX, iUl /4 DTXI,
OA .DTX2,homo-YTX; i DI #1°4 homo-YTX,YTX,DTX2,
HWEHR I PTX2. OA. RUIAIE SAFN DL X2 R AR A
(1 BERE AP 2 Sk, ek — 8T

LA SCHERUS 2O i 20 A i v DL 2K 8 R S B A A7 A
W 2T AR, (R 9E 25 A BB UL A T b b X
YRS, A T EIRES R E W, TSN AS
TS HEATZE T MR PR A, DA 22 4R 2 iy b 2 T B DL
IR M R R s s S S A, BRI 5
R e R E R PR R KU, eI b DS
A W R IR AT S 1R AR SRR
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