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# E:BH # 2R HARAMEE-BBMAE(UPLC-MS/MS) el 7 ik M AR E N EHSH T 9O FEBRN £ 5
% (DSP), Aix H &% 100% VAR EE, %2 ACQUITY UPLC BEH C (2. 1 mm x 100 mm,1.7 pum) & 34 5
BLUHE-0.01% R KA A, %i2AH 0.2 ml/min, ZABA30C, AR ELEREREFrEAR  EASRE
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SHEFEZMAER,MARABKBEBORERR EEET I AEEF T 2HLABESHXE, A UPLC-
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Determination of nine diarrhetic shellfish poisonings in bivalve molluscs by ultra performance
liquid chromatography-mass/mass spectrometry
LU Jia-li"?, ZHENG Ren-jin' , GUAN Qiu-mei’, HUANG Hong-nan'",
LIN Shou-er', YANG Yan'
(1. Fujian Provincial Key Laboratory of Zoonosis Research, Fujian Center for Disease
Prevention and Control, Fujian Fuzhou 350001, China; 2. College of Pharmacy, Fujian
Medical University, Fujian Fuzhou 350004, China)

Abstract; Objectice Determination method of nine diarrhea shellfish poisons by ultra performance liquid
chromatography-mass/mass spectrometry ( UPLC-MS/MS) in bivalve molluscs was established. Methods The samples
were extracted by methanol and separated on a reversed phase ACQUITY UPLC BEH C,; (2.1 mm x 100 mm, 1.7 pm)
column with acetonitrile-0. 01% ammonium hydroxide as the mobile phase, with a flow rate at 0. 2 ml/min and the column
temperature of 30 °C. The free toxins ( AZAl, AZA2, AZA3, PTX2-b, OA, DTX1, DTX2, YTX and hYTX) in the
samples were detected under positive and negative multiple reactions monitoring ( MRM ) mode through polarity switching
between time segments. When any one or more toxins of OA, DTX1 or DTX2 were positive in the sample, the esterified
OA, DTX1 and DTX2 were converted to the free form by alkaline hydrolysis and their hydrolyzed toxins were determined by
UPLC-MS/MS and quantified by external standard method. Results  The average recoveries ranged from 85.9% to
95.3% at three spiked concentrations with the relative standard deviation (RSD) of 2. 76% to 4. 18% . The detection limit
(LOD) ranged from 4.4 t0 9.9 pg/kg. The quantification limit (LOQ) ranged from 14.7 to 33. 0 wg/kg. Conclusion
The method was highly sensitive and simple, and was suitable for daily detection of diarrhea shellfish poisons in bivalve
molluscs.

Key words: Ultra performance liquid chromatography-mass/mass spectrometry; bivalve molluscs; diarrhetic shellfish

poisonings; food contaminants; food safety; testing methods

Y %5 H #9:2017-08-28

EeTH: - BEAERANZES AR (2015)01296)

EEBN: A Em K MEAd HREFZEOARZEHSH  E-mail:1ujiali0612@ 163. com
BIEEE AL F EZFHF HFRFTOARKESH  E-mail : ajvs2008@ 163. com



7R o 28V A € 3 - 8 B 5 12 T S LSS DL e v O IS P D R R —— i w4

JE 15 1 D1 25635 2 (diarrhetic shellfish poisonings,
DSP) J2& DL H it 4 e S HoAl AR o i3k 1R B e
Al AR DR TS O 32 BERRAE B AF AR T DL 2RAR N 1Y it
PRV B B . YASUMOTO 467 4k
NEE DI DT JET I e e 20 8 o T i DL 2R B K, D
NG 74 LU TS S R AR B s 0% AR 44 . I8
TEPE DL 2635 32— R IRV P o, LAk 7 25 4 2 SR ik
BRI NBEAL G, A5 0 T K AR PE ey, Jl
AN F AL BN By BBEIR o HE T2 283 R B 4R TR (okadaic
acid,0A) . #& 3 B & (dinophysis toxins, DTX) | 4 7 2
(pectenotoxins , PTX ) | ]l £ Hl 34 iR ( azaspiracids, AZA )
FIEFEE F D1 55 & (yessotoxins, YTX) ,

H A 57 DL 2R B 3R A A )y vk 22 /N R
PRI A I S (ELISA) & R OB A 5 3%
(HPLC) B He AR o /N BUE Wk I ok 2 55 1
NI K P22 (AOAC) R PR A= W3 R A A
M7t 2V 22 15 5838 3t >R 1 1) 5, (H H: RO
R AN FAT R S, AN B 2 A o v 25 3R o0 R4 A
ELISA ¥ BLAT 4 S PR ot BT 158 DRl A9 010 0, (EL 2 G afe
DU R b 547 WA E s HPLC il TR 8 R AN R
AT, BT AT 7 A A A REAS I, HL A4
VER R BB, WOAH €35 - B 36 1 v iy 320 i R
FLRE PR L A BR AR | AT S AR 0 1 2 A
FREE RO BAR Y DL 2R R A Oy i, LT T L A
FRARINETER . AI0d 1 R A 9 FhiE 5 44
D25 2R A g AR (35 - R I 3 (UPLC-MS/MS )
2, IR AT ) iz FH B 2016 AEAR A4S TS 92 13 3L
70 DLZRAE S AR 0 A o 20T AT R BUE = LR
PR, W] TS T VISR R 0 H EA

1 MBE5AE
L1 F2Ae 50

Waters ACQUITY UPLC # & %50 W AH 53 . Sep-
Pak® C18 [ A & U4t (500 mg/6 ml) #4045 5 [
Waters, API 5000 — i U B AT 5 B T 1% & 46 (35
SCIEX) . fm 3 B0l

S T D 2S5 R ARMEY) 5T : OA (14. 3 wg/ml, CAS
:78111-17-8) \DTX1(15.1 pg/ml, CAS: 81720-10-7) .
DTX2 (7.8 pg/ml, CAS : 139933463 ). YTX
(5.6 pg/ml, CAS: 112514-54-2) 2K HF 35 g Ul 55 2
(hYTX,5.8 pg/ml,CAS: 196309-94-1)  JFh N ik 2 5
I8 % 2 (PTX2-b, 4.4 pg/ml, CAS: 97564-91-5) |
AZA1 ( 1.30 pg/ml, CAS : 214899-21-5 ), AZA2
(1.22 pg/ml,CAS:265996-92-7) AZA3(1.04 wg/ml,
CAS:265996-93-8 ) 341l [ Jin &= K ¥V AR W) Bl 24 BF 5%
Fro N WV BE Y 3k At R LW ORR B 3 O oy
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TR G b 1 v (B8 A8 TBC 31 < 43 00K O A b v VS R
FHZS 1 5T W G ) B TR & A ofE T )W, fifE OA
DTX1 . DTX2, YTX, hYTX, PTX2-b, AZAl . AZA2 .
AZA3 [ 4 BE 43 51 R 0. 06 0. 06 ,0. 04 .0.09.0.09
0.006.0. 001 ,0. 003 ,0. 001 pg/ml, —-20 °C LLF

LT AR UE FR A A WA TC 1 - o AR I BUTR B A
#E TAE W 50,100 300,500,700 pl, 25 1 25 W
AF 1 ml AR BB bRE RS TAER, -20 CLATF
1.2.2 B¢ &AL 3

T SRR HERARIL(2 £0.01) g DEKAE
i 15 ml BEOEH LA 9 ml 100% H R, i iE iR
] 3 min,9 000 r/min .0 10 min, B [ 38 K & 50 ml
BET EE W R B IF LW R
FERE 20 ml, WHEIR AT, 5T 0.22 wm fLFLUE AR, it
UPLC-MS/MS 43#7 .

KIBATER (OA B3R Ma) #2HG k1 OA |
DTX1 F1 DTX2 HAF: —F al £ il 35 3 A, 200K HH 7K
s ALY OA \DTX1 1 DTX2 # 4k MBS A1 OA |
DTX1 DL K& DTX2 i & H B, B 1 ml 288 ER
BREGR T 15 ml O d, imA 125 pl 2.5 mol/L4&
FALENA W, R HEIR A), T 76 “CHER S 40 min, #
WS EEEG, A 125 ul 2.5 mol/L %k fig Fil
2.5 mlZK, IREIRAJ,9 000 r/min B0 5 min, 44k
1.2.3 #fk

P B AT R BOR I A B LY Sep-Pak®
C18 [ AH A U (500 mg/6 ml, KK ] 6 ml HTEEFI
6 mIKiEAL) , R O i T /5, 1 2 ml 20% 2K
WREERR 24, 55 2 ml 0. 2% &K B 2 T v s, ke
SRV MG, W TR AT, 0 0.22 pm Bl FL OE B, it
UPLC-MS/MS 4347 o
1.2.4  fUgs51F

o3 . 4,35 4 Waters ACQUITY UPLC BEH C,,
(2.1 mm x 100 mm,1.7 um) , % sh4H A 5 0.01% 2
KB AN, Wi 0.2 ml/min; A 10 pl; AR
30 C ;B EEYE M FR)E:0 ~ 2 min 80% ~70% A,2 ~
6 min 70% ~10% A,6 ~7 min 10% A,7 ~8.5 min
10% ~80% A,8.5 ~10 min 80% A,

Bri: B 9ROy ESI, KA A K 1 (CUR)
2.07 bar, %5 fb < (GS1) 3.45 bar, 4 B) K (GS2)
3.45 bar, ! 1 HLJE (CXP) 25 V, B T W 5 L JE
(18)4 500 V, 5 F ik (TEM)650 °C ,9 Fjiig 151



R AR AR

—692—

CHINESE JOURNAL OF FOOD HYGIENE

2017 4F45 29 545 6 #

MAHRMFESHIE L,
F1 9 FhIELYE PE DU H 1 i 5

Table 1  Parameters of UPLC-MS/MS for determination
of nine kinds of DSP

o . FET FET Lk AR
BT ESTELA /(m/z) /(m/z) JE/V H/eV
OA [M-H] -~ 803.5 255.1"/563.3 -200 -65/-60
DTX1 [M-H] ~ 817.6 255" /113. 1 -200 -65/-85
DTX2 [M-H] " 803.5 255* /151.2 -200 -65/-175
YTX [M-H] - 570.7 467.7% /396. 6 -330 -41/-44
hYTX [M-H]~ 11555 1075.5"/869.5 -136 -65/-95
PTX2-b [M+H]* 876.6 823.4%/213.2 170 34/54
AZA1 [M+H]* 842.8 824.5 /806.7 190 42/52
AZA2 [M+H]* 856.9 838.9 " /821 200 42/54
AZA3 [M+H]* 8287 810.4 7 /792. 4 210 39/51

E: " NERET

BREHSW
ik A AL Ak
2R 1 22 3 S0 s I ( MRMD) #8550, % 9 b i V5 1
DU 3 RARMETR AT — B T4, R AZAL

2
2.1

«» 1.00e6

: 5.00e5

i 5000
0.0

AZA2 AZA3 Fl PTX2-b 7E[M + H] " 3 FHL 0 F i
G om, AR XX 4 M EFE(M+H] T
B, OA DTX1 . DTX2 YTX Al hYTX 7E[ M-H | -
BRI M + H] "B o Bk, PR A G 56 0 X
S5 EPE[M-H] ™ B RS FETFIRE,
HEAT 905 1 4, OF #E 4T MRM, f 4k 2 R L R
(DP) fiff# g & ( CE) 55 B3k 28, i K75 1. 2. 4
o BT A
2.2 OREAM AL

WHL ACQUITY UPLC BEH C i H: 4 F F 3%
REPE KRR MR, B NE-0. 1% H Rl L -
0.01% /KR R AE N TS AHXT O FhiE VS HE DL & %
(i o B RO I 00 45 B 3R B, A W R O 3N A 1K
ZF AZAl, AZA2 | AZA3, PTX2-b, OA, DTXI #I
DTX2 (i S 7 0 JE A A 6], i YTX A hYTX
IXAE N5 -0. 01% Z KA ZR N e [ 4F | R AR 3
LA B i R R DR O AR 3 6 36 B 2 0. 019 20K
RAEAVE ARSI, H MRM @iE R LA 1,
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Figure 1

MRM chromatograms of nine kinds of DSP standard solution
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2.3 OA J DTXs & & (9 5

WE 2, B T OA J DTXs 2Kifg 7 A4 W) 5 R 45
Mo Ry (R, B 5 BEfL, EEBEIL WA 10
i, FCAE DU BE A i 29 8 XA 45 G S AFTE, I

PLE K I HE I B A5 OA Al DTXs Ay & & & A 1 il
1, A 3t 50 SR F B K R 1 O 20K LR 1R 1 OA FiI
DTXs %Ak R iiF 8 & 19 OA [DTX1 F1 DTX2 , il 5 H:
MOA KFTR,

OH

El 2 OA . DTXs K HE 4k ¥ i fb 2% 25 44 8 =X

Figure 2 Chemical structure of nine kinds of OA, DTXs and their ester compounds

2.4 ZREYEHE KR H R (LOD)

IS [ DUERE AR Ry s i i o, e 9 b i
151 DU B 2% 00 56 o b o il 46, LA SE & 5 0 T AR
YA FR Vi SR SRy A B AT 2t [l T g 25 R
R MEETE N R RAME LR R4, L3 5
fEME L (S/N=3) B 9 FIIE TS M D22 E &R 19 LOD
H 4.4 ~9.9 pg/kg, L 10 fHE1 L (S/N=10) #i &
9 MRS PE DI KR W E &R (LOQ) K 14.7 ~
33.0 pg/kg, HRWFEK 2,

F2 9 FPEVE M DI R WL MG F L 919 7 R \LOD Fi1 LOQ
Table 2 Linear range, regression equations, LODs and

LOQs of nine kinds of DSP

# 3 DUZERR b 9 F DSP AR A ] A A [ i 4

RSD(n=6,% )
Table 3 Recoveries and relative standard deviations of nine
kinds of DSP in spiked shellfish sample

e AR BE b BRI i T A
e RSD Y RSD W RSD
0A 93.7 3.67 92.6 2.76 94.2 3.97
DTXI1 88.3 3.32 90.5 3.24 95.3 3.58
DTX2 91.1 3.58 87.3 3.87 92.7 4.12
YTX 85.9 4.15 88.7 3.05 89.4 3.85
hYTX 86.5 3.52 89.6 3.97 91.2 3.85
PTX2-b 92.6 4.18 94.3 3.85 95.1 3.16
AZA1 89.9 3.76 92. 4 3.83 91.7 2.98
AZA2 92.8 3.63 91.6 3.59 89.5 3.82
AZA3 89.3 3.88 89.9 4.06 91.6 3.46

T LM A *HJ: LOD LOQ
/(pg/L) FHr /(n'ke)/ (ng/kg)
0A 3~60 Y=1400X -2130 0.9995 6.6 22.0
DTXI 3~60 Y=1250X +1130 0.9998 6.6 22.0
DTX2 2~40 Y=1250X -77.9 0.9999 4.4 14.7
YTX 4.5~90 Y=1170X -3100 0.9965 9.9 33.0
hYTX  4.5~90 Y =846X - 1300 0.9954 9.9 33.0
PTX2-b 0.3 ~6 Y =81500X —326000 0.9933 8.2 27.3
AZA1 0.05~1 Y =102000X - 139000 0.998 8 6.7 22.3
AZA2 0.15~3 Y=76100X -76700 0.9987 6.7 22.3
AZA3  0.05~1 ¥ =99200X -332000 0.9928 6.7 22.3

2.5 Jihg s RO % R

S3IXFAL5E W2 AR A AT AR P s 3 AR
(] v B2 K P B A i, ¥ 1. 2. 2 A S Ak B A
AT A2 6 WK, 55 110 2 5 A0 X A o i 25
(RSD) . 45 [ i 3£ 2k 85.9% ~ 95.3% , RSD K
2.76% ~4.18% 45 R W3 3,
2.6 SCRBRAE SN E

N A 32 56 T ST R I T i R A A
92 oy Xt VUSHE i, I 7 fy PR AR &, Horp 1 £y
FESLA ) AZA2 (L& 2R 18. 8 pg/kg) 5 (0 HE i A
) DTX1 F1 OA (H i 85 728 DTX1 &k 56.7 ~
103 wg/ke; WSS OA &84 38.2 ~51.6 ng/ke) |
F3H0 1 ARy HAH DTXT(H S 74 70.5 we/ke) , U
KM S & KR J5, OA F1 DTXT By & & #5 A ]

By 8 m CH oK i S DTXL % &y 101.3 ~
167.7 pg/kg; /KA OA &84 68.7 ~96.8 pg/ke),
Ui B DLHRE RS OA R DTXT 3 R M ER L B
A XS b A Wk [ 2SR E RS AR

3 NG

AR 1256 30 300 A 5 % AN 3% S5 R L T
OB €233 - H3 IC J5T 315 v A T 23 BT X5 DL A
O FhiE V5 M D1 257 K (AZAL, AZA2 , AZA3,PTX2-b,
OA,DTX1,DTX2,YTX Al hYTX) f 2 & . E Wi,
LR R, M RAE—ENKRELHNAEA
RAFRY MG R 107 kT e v o\ RBUT &, O
VE A ISR NG 9 A5 3 BE I A LT DL 2R P R
T5PE L35 K H WA I 3 A A9 o 22
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Application of the detection plate in the investigation of veterinary drug residues in the meat food
CAO De-kang', SU Jian-zhong' , ZHANG Ying', HUANG Tian’, WU Zhi-jian®,
ZHANG Jie’, ZHAO Lin-ping’, QIN Lu'

(1. Center for Diseases Control and Prevention of Chinese People’s Armed Police Forces, Beijing

102613, China; 2. Zhengzhou Zhongdao Biotechnology Co. , Ltd, Henan Zhengzhou 450000, China)

Abstract: Objective To compare the reliability of octuplet veterinary drug residue detection plate with the national
standard method, and to provide the basis for the application of new products. Methods The samples of pork, beef, lamb
were collected randomly from the markets in Daxing District. Samples were tested by the detection plate, for veterinary
drugs residues. The positive samples were confirmed by the corresponding GB method. Results Twenty-one samples were
detected veterinary drug residues among 176 samples, with the positive rate of 11. 9% . Among them, 11 samples contained
banned drugs, which were clenbuterol, salbutamol, chloramphenicol, pefloxacin and norfloxacin, and the remaining 10
samples had norfloxacin and sulfonamides, which were within the standard limits. Conclusion There were still some

veterinary drugs in the meat on the markets.

Key words: Meat product; veterinary drug residues; eight-link detection plate; colloidal gold immunochromatographic ;
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