FERIEFEBEERMEREER

FhEE, SR,

FRILT ¢ |7
m@@ARme

iSRRI S RIR AT
AN RER, R, KEAD?, TN

(1. HEREBEEEFERT I, B RS SWEIR A E GRS, IR F 8 266071; 2. F BEEFER A SHA
B R AR S SRR AR =, ILAR H 5 266237; 3. P ERERERE, JEat 100049; 4. Hi[E
FHEBE e RBHAR O, IR T8 266071, 5. TR R AL, IR 75 266590)

WE: 2016 £k, RLHBE S RBIVRFENEELSFE8 T EFM4, (238 TR EMEE
F 005 R TR RS T #8.2020—2021 4, AAFR AT AL Bt BESCHE | M RHERAE, B
F & 2R AR &R R B R F BAR N T RS AR A2 16 N (Mytilus galloprovincialis). 435 (Crassostrea
gigas)Fe By U (Chlamys farreri)3 A W % W gk 3k & & 6975 R0, S &8 F N A F B F
B P B AR ERNMETT oM. SREY, AR HEETHEDH AN LT AT L 8N &
# -2(pectenotoxin-2, PTX2), HL & 2021 4 4—5 ARG FHMMERTH PTX2 A F 4RI KGHM
136 ng/L, MK+ 4 PTX2 FH AL A0 EAEE, 4 A 26 8 3N EPHYTid PTX2, 2R S
X %) 1.10 pg/kg. SFH AR ZHBENFLEREY, B PRI GEREF N HEEEL5ELA
B E KA A, BN PTX2 4 £-& 5k A A5 F 691 K 88 3£ (Dinophysis accuminata)F=18) 97 7 &% 3£ (D.
fortiy% . e —Fe)AESEREAY, RLHEFEROBESEERELEZZH PTX2, HFERALER
2RG, T RNEF PTX2 HFE4ERIK, FILMBAEARESFE T FFHONRE . KATLERTH

A2 By R R F R AR AR AT T AR R IE

KGR Rk A A R SR G R HEIRA; WA b A

FESZES: S917.4 CERARINAD: A
DOI: 10.11759/hykx20220222002

T AR R T DL AR R TR R
REETERGE R SRR S Y A iy R, & Nl
EI AT B & B0 2% e 3 238 AT AE 294 200 ZF0Y,
HRAE AL 2454, 7T LK U335 38 43 K A
2R 7% % (okadaic acid, OA) . Jpi Ul % 2 (pectenotoxin,
PTX). HF3% 53 U1 8 & (yessotoxin, YTX) ., PRIV
% (cyclicimine, CI) . % 2% "2 ¥ ik 2 (azaspiracid,
AZA) ., S 5 Z (brevetoxin, BTX) . JCH ¥ i
# (domoic acid, DA)FIA7 7 i 7 % (saxitoxin, STX)%:
8 K1, JLrh, B DA Rl STX K& R G T/kAh, It
b 5 2= IURMEAR, S5 TAPLER, B S rk
H RGP #E 7 2 (lipophilic marine toxins, LMTs).
JREME R ER B h R R ERKITF 2R EK
AT HRED

PAER, FRENEHE 2R AR R SRR
FG= SR #2016 4F 5 H, b 28 5L B I
BT —EERERIGIRA PSR, Rz A
g, BT R R WA KA L X DRI A

X E %S 1000-3096(2023)3-0041-08

Yy st W, et RRIE M DL 2K B 3R N,
B R FEORE T — b= w800 8 RO Dyt K
(Alexandrium catenella)™ . 538 [F VT i3 H A AE A L,
Z 5L Ky 30 U S BRI P L R R AR v R
AMPWAELGR, FRECOPREHO R 5. H2E,
X TR A PR i 3 2 15 YR B AR, 8
EMAENRE MR R SECh RN AT, ALE
AT RGN S

NS VEBE R E RS e, MEE L, i m sy
MR 2 R — B RIPk . STAEk, REE WA

WeHi H 9 2022-02-22; & [l B[] : 2022-05-06

AW H: B ESHTATH (2017YFC1600701, 2019YFC1407901);
K A SR Bl 2k 4 00 H (42106206); [ 5 B 47 2k 6l 9% 98 9 5 & i
(2018FY100202)

[Foundation: National Key Research and Development Program, Nos.
2017YFC1600701, 2019YFC1407901; National Natural Science Founda-
tion of China, No. 42106206; Science & Technology Basic Resources
Investigation Program of China, No. 2018FY 100200]

EZEIA: FhUEIE (1996—), &, IWAREDIA, W+, FENF
Ne7 B #E Z 9T, E-mail: sunhxxx@163.com; T{AL(1971—), H#lF
E#&, DR R, FENFHEHEA S, E-mail: reyu@qdio.ac.cn

Marine Sciences / Vol. 47, No. 3 /2023 41



it

o3 - T I B AR (i Pk & R, Y-k A AR AR
TR R MR A T RIRE T
PR R AL AT, AT AR FROR € 1 0 B 2k
TR0 o B, 456 T n A D 2% 5 K 1 M e AT e g,
AT LR £ SRR R [FE A . H 2003 4ELK,
2B e et kT Z2 M RE T Vi 58 2 W [ 25 0 i
JrikU2) SR T KT I R 2 S YR A TA T
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Sampling sites along the coast of Qinhuangdao in
the Bohai Sea
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ncbi.nlm.nih.gov/)Xf 213 OTUs #EAT I MiER . M
NCBI #fli b T 2 A #5 5Jm 1Y 18S rDNA V4 [X
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AR TR YRR 2 I8 Utermohl (1958) J ik
DU, TE i N g,
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A RBIAT IR S . P<<0.05 I, 7E7E W E 4
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T AR A R DL SR i TSR 1 T PTX2 B 2R (& 2),
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16000007 ) (B) i
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Fig. 2 Liquid chromatography—tandem mass spectrometry chromatograms of the lipophilic toxin standards (A) and a net-con-
centrated phytoplankton sample (B) collected on April 26, 2021
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Fig. 3 Variation in pectenotoxin-2 content in net-concentrated

phytoplankton samples collected from the coastal waters
of Qinhuangdao from September 2020 to July 2021
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& T A B % R Y W O B e R B B P B e
(200~600 cells/L), 7E [F] — I ful o 4 90 2 A7 /&5 & &
f) OA. DTXI1 #il PTX2, M# Ak 2.0~9.0 ng/LP%,
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Fig. 5 Phylogenetic tree established for Dinophysis species based on the V4 region sequences of the 18S rRNA gene
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Abstract: Shellfish contamination by paralytic shellfish toxins has led to repeated poisoning episodes in Qinhuangdao
since 2016, but the contamination status of lipophilic marine toxins in this area remains poorly understood. Here, a
year-round investigation was performed in Qinhuangdao from 2020 to 2021. Lipophilic marine toxins in
net-concentrated phytoplankton samples and three bivalve species, such as mussel, Mytilus galloprovincialis, scallop,
Chlamys farreri, and oyster, Crassostrea gigas, were analyzed by high performance liquid chromatography coupled
with tandem mass spectrometry. High throughput sequencing data of the phytoplankton samples were analyzed to
identify potentially toxic microalgae. Only pectenotoxin-2 (PTX2) was detected in the phytoplankton and shellfish
samples. PTX2 content in net-concentrated phytoplankton samples was highest (1.36 ng/L) from April to May 2021.
Similarly, PTX2 was detected in shellfish during this time, and the maximum PTX2 content in the three bivalve spe-
cies was 1.10 pg/kg on April 26. A significant linear correlation was observed between the operational taxonomic unit
number representing toxic Dinophysis spp. derived from the high throughput sequencing data and toxin content in
net-concentrated phytoplankton. The dinoflagellates D. acuminata and D. fortii, which were observed in phytoplank-
ton samples by light microscopy, were the most likely originators of the PTX2. These results suggest that the major
lipophilic marine toxin present in Qinhuangdao coastal waters is PTX2, which reached its highest level during the
spring, but the risk of poisoning associated with PTX2 was low. These results will support the monitoring and research

of harmful algal blooms and phycotoxins in the coastal waters of Qinhuangdao.
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