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Determination of domoic acid in shellfish for import and export—
LC-MS/MS method
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1 EHE

AHRAERUE T BE O DTSR i rp R AR A IOR €0 e IR A DN T 9%
AR ERE AT 2R 10 DL SRR A P A ORI

2 WEFE

2.1 HEEE

R AP A AR TR R K BRI, [ AH A O v R S o VA 0 40 B s B B R AG I L SR R B R
2.2 R AR

B 55 A FRE A 5 BT FEAR 0 38 S 40 A7 4, 7K R — R SR A K BRSSO
2.2.1 HEEAHGIER.
2.2.2 ZJFWARATER .
2.2.3 HR.4iFERKTHT 98.0%.
2.2.4 BB B AR UE S (domoic acid, 4y T3 Cyp; Hyy NOg, CAS No. 14277-97-5); 4 fiF K T % F
97.0%.,
2.2.5 HIEE K0 50, KF L) .
2.2.6 ZJE 2 K0 90, KFEL) .
2.2.7 0.1 mol/L HEE/KKW.
2.2.8 0.05%HERMN B - 0.50 mL HERMAZ 1 L 2P,
2.2.9 0.05% HER/KIE .
2.2.10  BCEEBRAREMS AW (100 pg/mL) HEFFREC 0. 010 g BH HER T 100 mL £ &I+, AT H B
BMITERRAE . IR T — 18 C i fR1FE 4,
2.2.11 HEEBEBEE A0 pg/mL) B 1. 00 mL % F BRI RS K. 2.10 T 10 mL A&
M, AR EEAE 2., EB T —18CHu R4 31 H.
2.2.12 7S FIRE R B IOR - 23 R R R BBOR 19 il % [H] 2. 4. 2,
2.2.13 BRI B AR E LR VAR AR T R BUE B CE WA E AR AWK (2. 2. 10O B R
[EPE (2. 2. 11>, T 28 1 A o 32 B0 PE il B3 225 e 2 9 A v DR W B P v AR W 7E
—18CRfF,. A 1 .
2.2.14 SAX FEAFFEPUE 3 mL(500 mg) ,ff FRT/MERZE 6 mL B EE.3 mL /K 3 mL I EE KSR
(2. 2. 5)k¥E, A 2 mL./min,
2.3 {LFEMigHE
2.3.1 WRAHE LSRR B BCA B E R TR
2.3.2 [EMHEREE.
2.3.3 [EHEAWRREE.
2.3.4 2PN
2.3.5 AL,
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2.3.6 JERIEGAE.
2.3.7 BOYL.mREH 4 000 r/min,
2.3.8 BE.LH.50 mL,
2.4 MNELE
2.4.1 HEmEHE

A IBCAY SRR i o BBCRT £ AR A0 IO S U R o B 2 ) AR, 3 40 P 10 B AT T B R A
WL PR REE, S8, AR RRIC . BIRFET —18°C LU F A VR AT . 6 i FE 3 A o B A, 7 B IR S TS
Lo kAR Y E BN AL,
2.4.2 REEBER&L

FREGAHFE 4 gORHRE] 0. 01 @), 8 T 50 mL B.OE T, A 2X8 mL HEE : /K (50 : 50, ), T
12 000 r/min #J& 3 min, T 3 800 r/min Bf.L> 10 min, & 3 EWER, HH B EE + K G0 * 50, &) gk
# 20.0mL, B350 mL F¥WEWOHY T& 1.0 g #EdD i SAX BEAHZERAE, 1 5 mL ZJF = /K10 : 90,
R A 0.5 mL 0. 1 mol/L H BRI WEPE, WK 2 mL/min, F /5 3.0 mL 0. 1 mol/L H BR ¥ W ¥k
S, E AR A TR AR 2 ) AR FF AR 2 min, B S5 0.1 mol/L FEREE A %) 3. 0 mL, Ll ik
2.4.3 PE
2.4.3.1 HHBEEH

a) %150 mm X2, 1 mm, 4% 3.5 pm,Zorbax XDB-Cys, BiAH 4 3 ; AL 20 mm X 3. 9 mm,

Bife 5 pm,Symmetry C#F, siAH 2 %

b)  WEhH R AL0. 05 % HER I L NG VAT 57 B, 0. 05 Y0 H R ZK VK 5

o) MEEEWRUE B BE R 15

d) W 0.2 mL/min;

e HiR:22°C;

D iﬂ:ﬁﬁ:lo 7308

x1 BEMKRER

fif [} / min WH A/ COD B/ () I Hh 2k
0 5 95 6
20 20 80 6
30 5 95 6

2.4.3.2 Rig&H
a) B A B IR LU (ESTT)

b)  HEHLE:50 V;

o) PRIEEE:105°C;

& BIFERE:250°C;

e) BHEHRE:30LV;

D AR K10 V;

g R WA

h)  HER W60 L/h;

D WIEWE 480 L/h;

1 MS1(m/2):312; TOF MS(m/7) : 100~500,
2.4.3.3 HHEBIE-BBRRILUE

e B el /BN AN 5 MR U o A e JROBR o TAR VR R (2. 2. 13) , A5 Bk B 55 e 1w AR 9 AR 2k, A
VA R TR I W R e BB R AE AR ARV A . 7R DR - A KBRS AR T R R O IR B

aTa]
2
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(@27 17.5 min, & 3% K ARG E 2 LM R A R AL RIE A2,
FE S A I A R B B TR SR R — 3 B BN RRE T T m/2312 > m/2266, m/z312 —
m/ 2294 [F B AEAE , FL W = 3 B S AR ol o 3 B E A 25 /N T 1000, DA ISR B E A 5 vh AE AR ARCB BETR
Ve B B R W RHAIE 7 B 1 DA T AR, SOIT A T B T 0 R %) 0 TR AR IR A T AR TR B R
2.4.4 =HIXE
BRASIIRAE AL 335 IR AR 2D VAT,
2.4.5 ZHRitEMRIE
R Pl o R AR AL B R et e (DR RS R I B = B A

X =c¢X K R I QU D |
m

K

X——1ArE P g AL 20 3R B 2, A N T vE (g /2 s

MR AT il 2R A 20 A B 20 0 1 R U B2 B S0 A s g 2 T (g /mL)
Vi e AR B A Z T (mb)

PRI BT AR R & B e () .

3 WERMR.EK=E

¢

m

3.1 MERIR

ATFEREMGIRA 0. 1 pe/g.
3.2 [mEE

BB SR TR AE TG DT A e ] e 8 o e JBE e G T A R g
WA BLAE 0. 1 pg/g I, LR 7896~104 0 5
BN PETE 10 pg/g W FRK 8106 ~110%
HIUe ELAE 20 pg/g B, EICER R 8106 ~107%,
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Foreword

Annex A of this standard is an informative annex.

This standard was proposed by and is under the charge of Nation Regulatory Commission for Certifi-
cation and Accreditation.

This standard was drafted by Shanghai Entry-Exit Inspection and Quarantine Bureau, and Liaoning En-
try-Exit Inspection and Quarantine Bureau of the People’s Republic of China.

This standard was mainly drafted by Fang Xiaoming, Tang Yifeng, Fan Xian and Wei Feng.

This standard is promulgated for the first time.
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Determination of domoic acid in shellfish for
import and export—LC-MS/MS method

1 Scope

This standard specifies the method of determination of domoic acid in shellfish by liquid chromatog-
raphy-tandem mass spectrometry.

This standard applies to determination of domoic acid in shellfish.

2 Method of Determination

2.1 Principle

A shellfish tissue was extracted with methanol-water solution. Cleanup of the extract was used with
a SAX solid-phase extraction column. Separation was carried out on a C18 column. Determination
was made by means of a tandem mass spectrometry in a positive electrospray ionization, external
standard method to quantify.

2.2 Reagents and materials

Reagents were of analytical-reagent grade except for the specific reagents. The water used was dou-

bly distilled or deionized water.

2.2.1 Methanol; LC grade.

2.2.2 Acetonitrile; LC grade.

2.2.3 Formic acid: purity=>98.0%.

2.2.4 Domoic acid standard: purity=>97. 0% ,Formula C;sH;;NQs , CAS No. 14277-97-5.
2.2.5 Methanol : water (50 : 50, V/V).

2.2.6 Acetonitrile : water (10 : 90, V/V).

2.2.7 0.1 mol/L formic acid.

2.2.8 0.05% formic acid in acetonitrile: 0.5 mL formic acid is added into 1 L acetonitrile.
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2.2.9 0.05% formic acid water solution.
2.2.10 Domoic acid stock solution, 100 pxg/mL: Accurately weigh 0. 010 g domoic acid standard
(2.2.3) into a 100 mL volumetric flask, dilute to volume with methanol. Stored at —18C for half

year.,

2.2.11 Domoic acid intermediate solution, 10 pg/mL: Tranfer 1. 00 mL stock solution (3. 2. 10) in-
to a 10 mL volumetric flask and dilute to volume with methano,stored at —18C for 3 months.

2.2.12 Extract of blank sample: Prepare extract of blank sample as Section 2. 4. 2,
2.2.13 Matrix-matched standards for domoic acid: to the extract of blank sample is added proper
domoic acid stock solution (2. 2. 10) or intermediate solution (2. 2. 11). The matrix-matched stand-

ards are stored at —18C for one week.

2.2.14 SAX SPE column: 3 mL (500 mg). Conditioned with 6 mL methanol, 3 mL water and 3 mL

methanol-water solution (2, 2.5) prior to use, the flow rate of 2 mL/min.

2.3 Apparatus and equipments

2.3.1 Liquid chromatography-electrospray tandem mass spectrometry.

2,3.2 Vacuum manifold for solid-phase extraction.

2. 3.3 Nitrogen evaporator.

2.3.4 Pulper.

2.3.5 Homogenizer.

2.3.6 Vortex mixer.

2.3.7 Centrifuge:<Z4 000 r/min.

2.3.8 Centrifuge tubes: 50 mL.

2.4 Procedure

2.4.1 Sample preparation

The edible part of original sample is taken and homogenized, then it is divided in two and sealed,
labled for lab test. The test sample should be stored at —18TC.
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2.4.2 Extraction and Cleanup

A 4. 00 g of homogenate was weighed into a 50 mL centrifuge tube, and extracted by adding 2 X8 mL
of methanol water solution (50 ¢ 50,v/v) by stirring at 12 000 r/min for 3 min using a homogenizer.
The mixture was centrifuged at approximately 3 800 r/min for 10 min. Combine the supernanant. A
5.0 mL of supernatant (equivalent to 1. 0 g sample) was transferred onto a SAX SPE column, The
column was then washed with 5 mL acetonitrile water (10 : 90,v/v) and 0.5 mL 0. 1 mol/L formic
acid solution. Finally, the toxins were eluted with another 3. 0 mL 0. 1 mol/L formic acid solution,
and the eluate was diluted to 3.0 mL with 0. 1 mol/L formic acid solution, collected for analysis.

2.4.3 Determination

2.4.3.1 Liquid Chromatographic Conditions

a) Column; Zorbax XDB-C,; (150 mm X 2.1 mm, 3.5 gm) or equivalent; safeguard column;Sym-
metry C,s (20 mm X 3.9 mm, 5 pum) or equivalent;

b) Mobile Phase: A, 0.05% formic acid in acetonitrile; B,0.05% formic acid water solution;

¢) Gradient elution. See table 1;

d) Flow rate: 0. 20 mL/min;

e) Column temperature; 22C ;

f) Injection volume. 10 pL.

Table 1 —Gradient elution

Time/min Solvent A/ (%) Solvent B/ (%) Gradient curve
0 5 95 6
20 20 80 6
30 5 95 6

2.4,3.2 MS/MS Conditions

a) lonization mode: ESI+ ;

b)> Cone voltage: 50 V;

¢) Source temperature: 105TC ;

d) Spray temperature; 250C ;

e) Capillary voltage: 3.0 kV;

f) Collision voltage: 10 V;

g) Collision gas: argon;

h) Cone gas flow: 60 L/h;

i) Nebuliser gas flow: 48 L/h;

P MS1(m/z2)312; TOF MS(m/z) :100~500.

2.4.3.3 LC-MS/MS determination

Analyze matrix-matched standards (2. 2. 13) in order of increasing concentration, obtaining the ma-
8
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trix-matched calibration curve of peak area aginst concentration. The detector response of analyte
should be in the range of calibration curve. Under above LC-MS/MS conditions, the retention time of

domoic acid is ca. 17.5 min. The mass chromatograms refer to Figure A. 1 and A. 2 in annex A.

The peak has the same retention time on LC as the standards, the selected ions of m/z 312—266 and
312—294 are present as seen in the standard after subtractlon of the background, and the deviation
of the abundance ratio between sample and standard within 10%. The maximun abdundance of
doughter ion or the sum of all doughter ions is used for quantitation by external standard method.

2.4.4 Blank test

The operation of the blank test is the same as that described in the method of determination but
without addition of the sample.

2.4.5 Calculations

The concentration of analyte in sample is calculated with chromatographic data processor or with the
following equation (1) .

X =cX (1)

3I<

Where;

X—the concentration of analyte of interest in sample,g/g;
c—the concentration of analyte from calibration curve, ng/mL;
V—final volume of sample extract, mL;

m—weight of sample, g.

3 Limit of Quantitation and Recovery

3.1 Limit of quantitation
The limit of quantitation of this method is 0. 1 prg/g.
3.2 Recovery

The fortifying concentration of domoic acid in mussel and clam, and its corresponding
recoveries are:

—0.1 pg/g, recovery were 78% ~104% ;

—10 1g/g. recovery were 81% ~110% ;

—20 pg/g.recovery were 81% ~107%,
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Annex A
(informative)
Mass chromatogram

1: TOF MSMS LIS+

17. 48 N
1004 TIC
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6(DA) A )
100 7(epi-DA) 1: TOF MSMS ES-
TIC
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% " \
\ ]
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Figure A, 1—Chromatogram of certified reference material,a homogenized

mussel tissue for domoic acid(DA)and its isomers
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Figure A, 2 —Full-scan mass spectra of domoic acid and its isomers
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