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ABSTRACT - Palytoxin (PLTX) is one of the most potent marine biotoxins and is primarily produced by species
such as Ostreopsis, Palythoa, and Trichodesmium. This study investigates the PLTX contamination levels in shellfish
distributed in Korea, an area where such contamination may pose a significant public health risk. With the increasing
spread of toxic species owing to climate change, concerns regarding the presence of PLTX in edible seafood are rising.
Shellfish samples were collected from various coastal regions in Korea between March and June 2023. The analysis
of shellfish samples using liquid chromatography coupled with tandem mass spectrometry showed no detectable lev-
els of PLTX, indicating that shellfish distributed in Korea are not contaminated with PLTX. Thus, this finding suggests

that consumption of Korean shellfish is safe.
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Analogs Ry R: R; R4 Rs Rs R, Rs Ro
Palytoxin CHs | OH | OH | CHs; H OH | OH | OH | OH
Deoxypalytoxin CHs | OH | OH | CHs H OH [ OH | OH H
Ostreocin D H OH H H OH H OH | OH | OH
Ostreocin B H OH H H OH | OH | OH | OH | OH
Ovatoxin A CHs H OH | CHs | OH H H OH | OH
42-Hydroxy-palytoxin CHs | OH | OH | CH3 | OH | OH | OH | OH | OH
Fig. 1. Structure of palytoxin and its analogues.
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Materials and Methods

HE M= W A
LEE B2 A8-E PLTX+= Fuyjifilm Wako Chemical

(Richmond, VA, USA)lA +3IA T} Oasis PRIME HLB
(hydrophilic and lipophilic balanced) solid phase extract
(SPE) cartridgex= Waters (Milford, MA, USA)A] +¢) 3}
gom, Ade] AHEE opiEvelEd, Ehe, E4
Z5F 4B E 52 Merck (Darmstadt, Germany)ol|4] LC-
MS S#02 stk e RE AFES HPLCE
5] Aok AHgEI
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No. Sample Scientific name Site of production
1 Abalone Haliotis discus hannai Wando

2 Pacific Oyster* Crassostrea gigas Wando

3 Spiny top shell Turbo cornutus Jeju

4 Pen Shell Artina pectinata Jinhae

5 Blood clam Anadara broughtonii Jinhae

6 Clam Saxidomus purpurata Tongyeong
7 Manila Clam Ruditapes philippinarum Tongyeong
8 Noble Scallop Azumapecten farreri Tongyeong
9 Blood clam Anadara broughtonii Tongyeong
10 Rock Oyster Crassostrea nippona Tongyeong

Fig. 2. Site of purchased shellfish samples. 10 species of shellfish were collected from March to June. (*For oysters, samples cannot be

collected in May and June due to the spawning season.).
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o] SPE cartridgeE A3} TE 6 mL WEHE3 6 mL &
FE 2R FFE A FYste] 9 7FERA Oasis
PRIME HLB SPE Tube (60 mg/3mL)ES <H33}
(conditioning) A|ZTH T2 2 74 1 mLe} &3] Al
71 A|E 100 pLE tubeoll FYAIHTE The AlX o=
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A5k

Palytoxin LC-MRM/MS £
A2 FHLS AR HF AEE Agilent Infinity 11 1290

Table 1. UHPLC condition for analysis of Palytoxin

Instrument Agilent Infinity 1T 1290 UHPLC
Column BIOshell™ A160 Peptide C18
(100 mmx2.1 mm, 2 pm)
Column temp 60°C
(A) 100 mM ammonium formate,
Mabilepase 5"l monium Fomate,
50 mM formic acid in 95% ACN
Time (min) A (%) B (%)
0.0 75 25
3.0 75 25
Gradient 8.0 13 8
10.0 5 95
15.0 5 95
15.1 75 25
20.0 75 25
Flow rate 0.3 mL/min Inj. volume 5uL

Table 2. Triple Quadruple MS/MS condition for analysis of palytoxin

UHPLCZ %23t % tandem mass spectrometer (MS/MS,
Agilent 6495C Triple Quadrupole MS, Agilent Technologies,
Santa Clara, CA, USA)®| thZHHg S H (Multi Reaction
Monitoring, MRM)< &3to] Fol& FEojx &4 &k3Ht.
LC 3 MS/MS, MRM %712 Table 1-3¢] “d 2] &}t
PLTX F&%& AlEE 2.1x100mm BIOShell™ A160
Peptide C18 A (Merck, Darmstadt, Germany)ollA £32]
HAG. olFA4LS (A) 100mM ammonium formate %
50 mM formic acidE 233t 100% SF<F (B) 100 mM
ammonium formate 2 50 mM formic acid& 3233t 95%
acetonitrile® A=At LCe] 7€/ 24L& v 7
t}: 0-3%, 25% B; 3-8%, 25-85% B; 8-10%, 85-95% B;
10-15%, 95% B, 15.1% FE = t= A& 245 915}
BYSE 8l 25% BellA] 587 A6 2 2ke
4 F 60°CE FA3FA 2™, capillary 2 nozzle H-2 7+
7t 4 30 kvE AAeith A7k f 2 290°CellA
11 L/min®] 2, nebulizerS MRM EEoA 10 mse] th7]
AZHE 7HA AL 50 eVe] FEAUAIE DA 8T

Results and Discussion
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Instrument Agilent 6495C Triple Quadrupole MS
Ionization source ESI Polarity Positive
Analyzer Triple quadrupole type Scan type MRM mode
Capillary 4000 V Nozzle voltage ov
Gas temp 290°C Gas flow 11 L/min
Sheath Gas temp 350°C Sheath gas flow 11 L/min
Nebulizer 40 psi

Table 3. Multi Reaction Monitoring condition for analysis of palytoxin

Compound M.W. (g/mol) Precusor ion (m/z)

Product ion (m/z)

Collision energy (V) Fragmentor (V)  Cell accelator (V)

Palytoxin 2680.1 [M+H]" 1313.5 327.0

20 166 5
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Fegich, A4 AR FU AR 1054 PLTXE 2
A8t A}, oW A BN E AFr}sst =] PLTX %
< AZHA skt slele] A, Al ZA ] F7Hel
gajof, ol FaE Aol e PLTXVE AEH
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A egEE Aoz HAHAY, ol e Ao AR F
W 55 F77F PLTX] 9ol Pt S <
wgi), SR, M E0] AEHAE, PLTXE BAsHe =4
M| 272 Ostreopsis sp.7} A, L3}, FAE AL A &
A%]o] PLTXY 249 7FsAe EA6ity & 4 9o,

PLTX7} A2HA ehehths A U 97 ok
e BAse 3R AEz §4E & Ao AF A
HZ Qg PLTX 54 F5 Alel7F BHard AR7E glor,

(b)

R P RT 5.07 —_—
1 Sample No 5 of April o

2% 3% 450 500 6% 750 8% 550
055 _Toin240327_Palyein_4_4

¥ Sample No. 4 of April S

250 3% 430 500 6% 750 1S 55
4 Ton240227_Patyoin_4_3 MRM of 1

7 Sample No. 3 of April
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7 Sample No. 2 of April

250 3% 430 500 800 700 sh 500

= Sample No. 1 of April

200 3.00 400 500 600 700 800 9.00

Fig. 3. MS chromatogram of PLTX analysis (a) standard (b) representative shellfish sample.

Table 4. Palytoxin Analysis results of shellfish samples

No. Scientific name March April May June
1 Haliotis discus hannai N.D.D N.D. N.D. N.D.
2 Crassostrea gigas N.D. N.D. N.D. N.D.
3 Turbo cornutus N.D. N.D. N.D. N.D.
4 Artina pectinata N.D. N.D. N.D. N.D.
5 Anadara broughtonii N.D. N.D. N.D. N.D.
6 Saxidomus purpurata N.D. N.D. N.D. N.D.
7 Ruditapes philippinarum N.D. N.D. N.D. N.D.
8 Azumapecten farreri N.D. N.D. N.D. N.D.
9 Anadara broughtonii N.D. N.D. N.D. N.D.
10 Crassostrea nippona N.D. N.D. N.D. N.D.

YN.D. : not detected.
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ol S slgFAe] ML ST RS AR,
ol 7= S sdelA PLTXS] W4 ofRg el
7] 918 Fa8 dolEE ATIAAY, B AH FATL
ZAGY., 3, AEY Aol AR selo] HPHU,
74 Ade] PEH] 2o} AF WA VAL T2
BrkelA B o] EAGT ¥ ATlAE HE B
& A3} TheFat A)7)e] AEAL Shef PLTX B4 75
4% H o] BAE 4 ol WaER o] aTHL,
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