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Determination of paralytic shellfish poisoning in bivalves aquatic products by high
performance liquid chromatography-mass spectrometry
YUE Ya-jun, ZHANG Lyu, ZENG Li-lan
(Luohu Center for Disease Control and Prevention, Guangdong Shenzhen 518020, China)

Abstract. Objective To extract paralytic shellfish poisoning (PSP) with Supelco ENVI-Carb cartridge, develop a high
performance liquid chromatography-mass spectrometry ( HPLC-MS/MS) method for determination of PSP in bivalves aquatic
products, and provide proof for the detection of PSP in aquatic products. Methods PSP was extracted by 1% acetic acid
solution, supernatant added with ammonia (pH =4.0) was loaded on Supelco ENVI-Carb cartridge, and the eluent was
dried up. Then the sample was separated on a TSK-GEL Amide column (2.0 mm X250 mm, 5 pm) with water contained
2 mmol/L ammonium formate-50 mmol/L formic acid and 95% acetonitrile contained 2 mmol/L ammonium formate-
50 mmol/L formic acid was mobile phase for gradient elution. Detection was carried out by multiple reaction monitoring.
Results PSP had a good linear result in the range of 8. 1-705. 0 wg/kg with detection limit of 10-35 wg/kg in bivalves
aquatic products. The recovery was 47.0% -91.3% . Conclusion This method had good performance of extraction and

with low matrix inhibition effect. The assay was suitable for trace detection of paralytic shellfish poisoning in bivalves
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aquatic products.

Key words;:

Bivalves; paralytic shellfish poisoning;

biotoxin; high performance liquid chromatography-mass

spectrometry; solid phase extraction; matrix effect; test; food safety

DU B 3R 02 M 1 7 2% P ook A 284 B 2 i e R
(1 — R RE R MEFR, 32202 h K A 7 B 2
SR W I B R AL 0, R AR R ST 2
LI 8/ i U c B =/ b AN & N2 95 L SR
fh e KU o DL 26 3 3 e IR v 3 IR AT 20 Ol R B
1 U1 255 & (paralytic shellfish poisoning, PSP) | JI§ 15
P D1 2575 & (diarrheticshellfish poisoning, DSP) .ic 42
i e 4 D1 2478 2 (ammesic shellfish poisoning, ASP) |

W75 B #:2017-05-25
EEBMNETE § BZEHTF HAFTOAREENAELS
A AdhFHEE#HN  E-mail:yueyajunl978@ 126. com

2 M Dl 28 3 2 ( neurotoxic shellfish poisoning,
NSP) , Herp PSP (916 F e R o0 A Ju il e ) SRk
AR AR PSP EIH] Bl 4 R 4
PRI 1IN o S B R e R AR T,
HEIRMFET: FAF A ok 2 000 2, FE T # 3k 3|
15% , H 2 4F ETHEH (R A R) . HATE 20 &
20 ZFf PSP, 70 N A1 pr i 5 3 (STX) i 41 s 78 R
(neo-STX) VA ERER (GTX)3 KJ, PSP & —%k
Mt R, o8 UL, TR AR, B E R R,
Wtk LS, N &, By i T oK RO T EE R &
B, ANV T AR ) o FERRME 5 1 T AR 8, 75 Bl



R AR AR

—572—

CHINESE JOURNAL OF FOOD HYGIENE

2017 4E%5 29 £ 5 W

PN A R AR AL, R ERR IR L = k. 18
P VTN 12 N NS RO R R 3R 27 N

FI AT NG I PSP J7 vk 3 B AR W0/ B
R G R L OB e - KR
(HPLC-MS/MS) i . A= ¥/ Bk I B X 2 R D fig
ANIEBE R A5, HBE R 2 2 00 A A aR  , Hoh
TARMRERSBOAB HEMEE BELHREEK
BG5S AT AR WK G 0 vk HRE AR 15 4
SEM AL FEAT I SE , W AR B X A A, h T 2
AR NI R A TR, S 20
SR R PHE 2 A B R & B E K ME B HPLC-
MS/MS 7k T H A ) BR AR A% 2 P 4 BT T fE
S, AE TR TR 4 R R A A R S, © 8 A8 ] #1 DLK
FELW

A 7K 7= i v PSP R 5 3% - % 56
5 AT AT A5 B i 4R B[] WA SR A | B A AR 2
R TR 23 S A AR 22 18] LB e A ) R, AR
PRI B0 DAL A7 7 1 1), 3 G PG A A o T A BE D7
VRS 25 1 R JH o 00 00 3 - A3 TR o 3 1 AR A
L8 RAGUE U A AT FE B9 X5 K i PSP
AR RS 7 9 o

1 #MHBE5FE
L1 #k
1.1.1  FES SRR

FEh R B I 21 XK ™ T, A 46
1N = RTINS T L L = N2 o SN A T
B O A FE K, 2 11 3 A, T - 20 C R R
fET VKA -
L 1.2 AR5

6410BTriple Quad = &% W AH (4 1% -7 1% 156 A )
[HC 4% 1200 =5 250 W AH €5 35 A0 F0 r B8 55 55 5 JA
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Table 1 MRM parameters of PSP
BT =i
FRAR Qe rf’ j) j;:f) FV/V  CE/V
STX EEF 3001 282.0/204. 1" 130 15/25
deSTX EBEF  257.1 222.0/125.8* 120 20/20
neo-STX EBT 316.2 298.1%/220.0 130 15/25
deneo-STX  IEBT  273.1 180.2/126.0 " 120 20/20
GTX1 EETF  412.2 332.2%/314.2 110 15/15
GTX2 EBETF  396.2 316.3%/298.2 120 5/15
GTX3 EETF  39.2 316.3/298.2* 120 5/15
GTX4 EBF  412.2 332.2/314.2° 110 10/15
GTX5 EBTF  380.1 300.2%/282.2 100 10/20
deGTX2 IEBF  353.2 272.7%/255.2 110 10/15
deGTX3 EBF  353.2  272.7/255.2° 110 10/15
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Table 2 Gradient elution program

[} [] / min WA A/ % WA B/ % Wi i# / ( ml/min )
0.00 20 80 0.4
2. 00 20 80 0.4
6. 00 60 40 0.4
8. 00 60 40 0.4
8.01 20 80 0.4
13. 00 20 80 0.4
2 HBRESW
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PEBUK . Bt b HLB A1 Supelco ENVI-Carb [ #H
A UK 1) B B, & 3 n #5 A  rf (%) PSP 22 HLB
FE WAk S T g B T R AR K, X5 GB/T
5009. 213—2016 £ i & 2 G bR i DL 28 op R4
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Figure 1 PSP TIC and MRM chromatogram of 11 paralytic shellfish poisonings
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# 3 PSP R A9 LM A PR AR

Table 3 Linear range, LOD, LOQ of PSP in oyster

AR LT R r LA/ (neg/ke) LOD/ (ng/kg) LOQ/ (ng/kg)
STX y=775.4317x +3 852. 3128 0.995 4 12.3 ~123.0 35 100
neo-STX y =306.5715x +3 025. 1860 0.998 3 10.3 ~206.0 20 60
deSTX y =538.3655x —4 253. 8293 0.997 4 10. 6 ~106.5 35 100
deneo-STX y =107. 8708x + 64. 4046 0.999 6 10. 1 ~202.0 20 60
GTX1 y =11.6756x —55. 7044 0.999 7 24.8 ~496.0 15 50
GTX2 y =8.6258x —246. 7419 0.999 2 45.2 ~452.0 15 50
GTX3 y =288. 1844x — 1 032. 3083 0.999 4 8.6~172.0 10 35
CTX4 y =238. 5499 — 420. 1955 0.999 6 8.1~162.0 10 35
GTX5 y =166.5614x +706. 4231 0.999 1 10.5 ~210.0 35 100
deGTX2 y =5.7293x +48. 9007 0.999 2 35.2~705.0 30 100
deGTX3 y =317.9601x +361. 5801 0.999 5 10.3 ~206.0 10 35
F 4 HLWErh PSP B MR FRHE (n=6)
Table 4 Recovery and RSD of PSP in oyster
5 e g i 2/ % RSD/ % 5% A R/ % RSD/ %
- /(neg/kg) At 1] LA 1) A B /(pg/kg) £} A At 1] M
STX 24.7 70.0 72.4 5.8 3.5 OTX3 34.3 49.0 50.8 7.6 6.1
49.4 65.5 68.2 4.7 2.8 68. 6 50.6 51.7 6.4 5.3
oy 41.3 48.0 495 6.1 1 o 16.2 515 52,9 8.1 6.9
82.7 51.0 51.6 5.5 2.1 32.4 52.0 53.4 7.0 4.9
42.8 50.0 51.4 7.1 4.7 42.3 50.4 51.8 5.6 3.8
deSTX GTXS
85.6 47.0 47.8 6.6 3.0 84.5 48.2 49.17 6.7 3.7
20.3 49.5 50.7 7.7 5.2 70.5 65.0 65.8 5.8 4.6
deneoSTX deGTX2
40.6 51.0 52.3 6.1 3.3 141.1 63.1 62.9 5.1 3.6
CTX1 49.7 73.4 72. 4 5.9 4.4 deGTX3 20.7 60. 6 61.8 8.7 6.1
99. 4 64.8 65.6 6.7 5.4 41. 4 58.9 59.3 6.6 4.7
90.3 89.6 90. 8 7.8 5.9
GTX2
180. 6 90.5 91.3 6.2 4.2
2 4355 DL GTXT F deGTX2 947 1 A iy A6 iy FEAR O B DURIZEBE , BRI 45 2R IR S
5O REEIIK S PSP AL R (pe/kg)
Table 5 Results of PSP determination in some in bivalves aquatic products
FE i STX neo-STX deSTX deneo-STX GTX1 GTX2 GTX3 GTX4 GTX5 deGTX2  deGTX3
I b1 01 ND ND ND ND ND 176.0 ND ND ND ND ND
i D1 02 ND ND ND ND ND 81.5 ND ND ND ND ND
iz bl 03 ND ND ND ND ND 52.7 ND ND ND ND ND
g I 04 ND ND ND ND ND 224.0 ND ND ND ND ND
g D1 05 ND ND ND ND ND 291.0 ND ND ND ND ND
iz Il 06 ND ND ND ND ND 466. 0 ND ND 21.4 ND ND
s bl 07 ND ND ND ND ND 586.0 ND ND 22.8 ND ND
iz b1 08 ND ND ND ND ND 87.6 ND ND ND ND ND
B 0l 01 ND ND ND ND ND 238.0 ND ND ND ND ND
F5 D102 ND ND ND ND ND 380.0 ND ND 89.6 ND ND
F DL 03 ND ND ND ND ND 341.0 ND ND ND ND ND
i3 UL 04 ND ND ND ND 79.4 ND ND ND ND ND ND
&3 DL 05 ND ND ND ND ND ND ND ND 40. 1 ND ND
H A ND ND ND ND ND 140.0 ND ND ND ND ND
A g ND ND ND ND ND ND ND ND ND 317 ND

TE :ND SR A i

3 NG

AR % ] Supelco ENVI-Carb 7 22 fig 22 44 [
AR ZE BB AR KT R i v PSP A7 ¥ AL S 3, 17 T
762K 77 i PSP ) HPLC-MS/MS #6:il J5 2 , 1% 7 12
R st BT Ak B R BT AN, BN R URE i, BE 5 X PSP

A AN B R EME M RE A, DK R PSP R AL
W M 0 41 (3t T 5 A B R AR A o S B R ARG T 4R R
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Event-specific real-time polymerase chain reaction detection method of genetically modified
AquAdvantage salmon
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Abstract; Objective For implementation of labeling regulations, an event-specific real-time polymerase chain reaction

(PCR) method for the detection of genetically modified AquAdvantage salmon was established in this study. Methods
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