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GB 2763—2019 & fEZ2EZEIRE & AR 25 i 8RR

GB/T 6682 73 #5256 2 /K BUAS Al 07 %

3 ARIBHENX
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4 FHERE

FERDZE CNE-F K (90 100 Co /o) 48 U, 23 BT AR A2 B0 AE s W0MT 60 1% - il / 5 i A, 04 ik

T
5 X FIFA4F#Y

B 53 A FLE A i FR 38 R 2 B 2, K R A5 & GB/T 6682 FILE I — 20K .
5.1 M ik,
5.2 LR LA,
5.3 Hm. L.
5.4 IR R4,
5.5 AL,
5.6 0.1%H#R-5 mmol/L ZMRE /KW - MEBE 1.0 mL HER (5. 3), HI/AKEA 2 1 000 mL; G K
B 0.375 ¢ LFR%Z (5. 2) JINA B ERW P IRAT,
5.7 ZHE-HH90410) (v/v) BUF (5. 4)100 mL, JHZHE (5. DEAEE 1 000 mL,IE2] .
5.8 JEME.0.22 pm. . HHLR.
5.9 F/\BE AR RIERH(C g R 140 pm,
5.10 A &i¥E (GCB):120 mesh ~400 mesh,
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5.11 SRS REAR HEY BT : CAS 5 145026-88-6,

5.12  FUMLAEFEPREY) BT . CAS 5 412928-75-7,

5.13  hrififil £ MERR AR 10 mg OB 2 0. 1 mag) M Al B AR v 9 5 (5. 11) 0 460 Mt it o A o ) R
(5.12) , HZHE 5 MBI 1 000 pg/mL BYAR HERE 35 W kD 4 CLRAE AR 6 .

5. 14 TR G HE VW - 43 ) W JBOGE A 09 A o % A5 VR (5. 130, JH S I # B, i B Wk FE 3 10 g/ mlL
4 TR TR A b VA RO 4 CARAT AR 2 AN AL

5.15  HEJT A5 PV W K AS [R] 35 03 1% BRIk 2 R o 42 B8 1 SRR IBURI 8. 2 Wb e A5 B 6 A8 VR T
5.16 5 VT AL T4 5 W - AR 3 35 22 FH 5 0 28 (1 VR (5. 15) s B vh AT 5 B v VA R (5. 1) & A 38 Wk
) 5 Jo DG J5C T AR v, B B

6 IXEEFiLE

A - T/ BT« il A H %5 B 1R (ESD
O3 AT R AR 430 0.1 mg #1001 g,

HAFG ML

B HL:8 000 r/min,

B .50 mL 12 mL,

T TE 2%

Oy OO OO OO OO OO0 O
N o o w N =

~

AEHESRET

B KR BURE B 4% I GB 2763 2019 AL AT  BURE b 500 g, H AL 2L B ALY 5T, 784018
A1 R 2 4 ARSI AR L BRI RRIE . T — 18 C L N AR AT .

R SRR R A B R 500 g, HIALSUG LI BT, e IR 51 . ¥ 00y 2 0y 36 AT I 545 2 BT A
BRI, T 0 °C~4 C &M PR,

BYFFE TR R ANER G 500 g, M i 2 ATE i 425 pm WIARIEITE 35008 2 0, B AT
H B A B EIRARIASRIC, T 0 C~4 C &M FA~-AE .

8 MEFR

8.1 #M
8.1.1 ER¥k.KR

ELS g IMFECKE#IE 0.01 @) F 50 mL B.OLEF A 5 mL KIRHE 30 s, A 10 mL ZIE-H &
(90+10) (v/v), KFHRH 20 min, WA 4 g L5, 5) . K FHR 5 min,8 000 r/min .0 5 min, B
FWEW 1.0 mL F 2 mL B0, ik,

8.1.2 &M . BR

FREL 2.5 g itBE ORI 0. 01 @ F 50 mL BL&H . A 7 mL KIEHE 30 s, il A 10 mL Z JiE-H
#(90410) (v/v) KP4k 20 min. A 4 g EALHIS. 5) KT 5 min .8 000 r/min &L 5 min,
WEE® 1.0 mL F 2 mL &0 . 1oL,
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B KRR s R A Cg EURHG. 950 mg A7 BB GCB(5. 10030 mg, R HE 30 s,
8 000 r/min .0 2 min, FIEWAT 0. 22 pm SRR, JEIE A .
B R FREE EERCR A Cy #URHGS. 9) 50 mg, B E 30 5,8 000 r/min &L 2 min, 7
Wk 0. 22 pm JEN, UEVRAEI

8.3 MZE

8.3.1 WMEBIEEH
BAHEIESE R IT .

a)  EiEFE.Cs #£,2.1 mm X100 mm,3 pm BAH2Y;
b) WA A:0. 126 HR-5 mmol/L ZRRE/KEW (5. 6) ;i s AH B: CNF s VEML AR BE L& 15

) MR :30 °C;
D HEREARRL 10 pLl,

R RIERBEXMES
I} 8] / min Wi/ (pL/min) B AR A/ % B B/ %
0.00 250 90.0 10.0
1. 00 250 90.0 10.0
1. 50 250 50. 0 50. 0
5. 50 250 10.0 90. 0
5. 60 250 90. 0 10.0
10. 00 250 90. 0 10.0

8.3.2 [Rit&H

S % P

a)  HEJAEBIZEHEE(ESD;
b)  FEERIRIE 300 Ty
o) THAFE:9.0 L/min;

& BREE 250 C;

e) MR PHE:1L. 0 L/min;

) BHEHE .4 kV;

g AT IER T M.
VB 08 L T X R R AR PR R TR AR AR LR 2,
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x2 AEYEREBSFY . EEHFFX AEEE BRREE REME

A= &Y % B 05 4] / min EMEE T/ (m/2) PR R/ V filf i g fit /e V
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ot P 5§ 2 R S ML B 28 790438 P L T R P LA R Bk T A RE K /N A R K R R B A

FK A 247 [ Wi SR A 6 B vE A 25 (RSD) 2 WL EE B 1,

Bl NFERPEUEEMEEBEEANRMKE. FHEKERFIBITHRERZE (RSD) (n =6)
TR e T B
I _ i _ i
" AT S 34 [n] tfig RSD JNAT ik S 4 ] i RSD
0
;Lg/kg % % ptg/kg % %
5 83. 80 9.6 5 81.57 6.6
10 91. 39 6.6 10 82. 30 3.6
it
20 95. 62 5.7 20 103. 48 13.0
100 96. 04 3.3 100 98. 98 8.2
5 82.53 10.1 5 92.73 12.1
10 103.18 9.8 10 100. 15 13.1
i
20 100. 62 5.8 20 98. 55 11.6
100 93.11 11.2 100 94. 78 11.7
5 89. 07 9.5 5 89. 97 11.3
10 93. 47 9.0 10 96. 22 7.9
+5
20 98.50 7.2 20 87.97 11.2
100 101. 18 12.9 100 97.21 6.6
5 92.93 12.9 5 88.73 11.5
10 104. 38 3.5 10 90. 02 9.8
[iFAR T
20 102. 14 5.3 20 88. 25 5.9
100 107. 00 4.3 100 91. 84 6.4
5 87.43 13.2 5 84. 50 10.0
10 114. 15 3.8 10 89. 15 9.5
E2s
20 103. 99 7.1 20 89. 70 6.3
100 110. 00 2.2 100 83.94 7.5
5 87.73 10. 4 5 80. 67 5.3
10 106. 80 9.0 10 78.70 6.4
BT
20 105. 50 4.5 20 77.40 3.3
100 112. 04 5.8 100 92. 39 2.5
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FB.1 11 P ER 5T oo M R B D SO R BE Y AR N oK T | 1 B 4 R AR X AR E R E (RSD) (n =6) (£5)
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Bk
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Kk
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Foreword

This standard was drafted according to GB/T 1.1—2009.

This standard was proposed by and was under the charge of General Administration of Customs of

the People’s Republic of China.

This standard was drafted by Yining Customs Technical Center, Yili Normal University, Tianjin Cus-
toms Industrial Product Safety Technical Center, Tianjin Customs Animal and plant and Food Inspec-

tion Center, Chengdu Customs Technical Center.

The main drafters of this standard are Li Fang, Su Youzhi, Fen Xinzhong. Xu Yingjie, Wang Xinglei,
Zhou Lei, Liu Jun, Xiao Yabing, Lei Hongqin, Li Yanmei, Luo giong, Yuan Xiaowen, Shang Shuang,
Zhou Jun, Lu Ping.
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Determination of flucarbazone-sodium and flucetosul-
furon residues in foodstuffs of plant origin for ex-
port—LC-MS/MS method

1 Scope

This standard specifies the method of determination of flucarbazone-sodium and flucetosulfuron resi-
dues in foodstuffs of plant origin by LC-MS/MS method for export.

This standard is applicable to the determination and confirmation of flucarbazone-sodium and fluceto-

sulfuron residues in spinach, celery, potatoes, tomatoes, apples, peaches. grapes, brown rice,
wheat, walnuts and rice of plant origin foods.

2 Normative References

The following documents is necessary for this standard. For dated reference, only dated editions
should apply to this standard. For undated reference, the latest edition of the normative document

referred to applies.

GB 2763—2019 National food safety standards—Maximum pesticide residue limits for pesticides in
food.

GB/T 6682 Water for analytical laboratory use—Specification and test methods
3 Terms and definitions

There is no term or definition to be defined in this document.

4 Principle

The test samples were extracted by acetonitrile-toluene (90 +10) (v/v) . purified by dispersion-sol-
id phase extraction, detected by liquid chromatography-mass spectrometry (LC-MS/MS), and quan-
tified by curve external standard method.
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5 Reagents and materials

Unless otherwise specified, all reagents should be of analytical grade. Water is the first grade water
prescribed by GB/T 6682.

5.1 Acetonitrile: Chromatographic Grade.

5.2 Ammonium acetate: Guaranteed reagent Grade.

5.3 Formic acid: Guaranteed reagent Grade.

5.4 Toluene: Guaranteed reagent Grade.

5.5 Sodium chloride.

5.6 0.1% formic-5 mmol/L ammonium acetate solution: Dilute formic acid (5.3) 1 mL to 1 000 mL
with water; accurately weigh 0.375 g ammonium acetate (5.2) . add it to the constant volume solu-

tion, and mix well.

5.7 Acetonitrile-toluene (90+10) (v/v): Dilute toluene (5.4) 100 mL with acetonitrile (5.1) so-
lution to 1 000 mL.

5.8 Filtration membrane: 0.22 pm. nylon membrane.

5.9 Octadecyl silica gel filler (C;g filler ) :40 pm.

5.10 Graphitized carbon GCB:120~400 mesh.

5.11 Flucarbazone-sodium standard substance: CAS 145026-88-6.

5.12 Flucetosulfuron standard substance: CAS 412928-75-7.

5.13 Standard reserve solution: 10 mg (accurate to 0.1 mg) flucarbazone-sodium standard sub-
stance (5.11) and flucetosulfuron standard substance (5.12) was accurately weighed and prepared
into 1 000 pg/mL standard reserve solution with acetonitrile, respectively. The solution was stored
at 4 C away from light and was valid for 6 months.

5.14 Intermediate mixed standard solution: appropriate amount of standard reserve solution
(5.13) was absorbed and diluted with acetonitrile. Intermediate mixed standard solution with con-

centration of 10 pg/mL was prepared and stored at 4 C away from light for 2 months.

5.15 Blank matrix solution: blank matrix solution was obtained after the negative blank samples of
12
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different substrates were extracted and purified according to 7.1 and 7. 2.
5.16 Matrix matching working solution: Dilute the medium mixed standard solution (5.14) to the

appropriate concentration of matrix matching working solution with matrix blank solution (5.15) as
required, need compound at once when using.

6 Apparatus and equipment

6.1 Liquid chromatograhy with electrospray ionization mass spectrometry.
6.2 Balances(0.1 mg, 0.01 g).

6.3 Tissue blender.

6.4 Vibrator.

6.5 Centrifuge: 8 000 r /min.

6.6 Centrifuge tubes: 50 mL and 2 mL.

6.7 Vortex device.

N

Sample preparation and storage

The sampling parts of vegetables and fruits shall be carried out in accordance with the provisions of
GB 2763—2019. 500 g of samples are taken, homogenized with a tissue mower, thoroughly mixed,
and divided into 2 parts. The samples are put into a clean container, sealed and marked, and frozen
under —18 C.

The whole nut sample was shelled 500 g, homogenized with a tissue mower, mixed thoroughly, di-
vided into 2 parts, put into a clean container, sealed and marked., and stored at 0 ‘C~4 .

500 g representative grain samples were crushed to pass through 425 pm standard mesh sieve. The
samples were divided into 2 parts and placed in a clean container, sealed and marked. The samples
were stored at 0 C~4 TC.
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8 Procedure

8.1 Extraction

8.1.1 Vegetables and fruits

Weight 5 g (accurate to 0.01 g) of the test sample into 50 mL centrifuge tube, add 5 mL water ,vor-
tex for 30 s , 10 mL acetonitrile-toluene (90+ 10) (v/v) were added and horizontally shocked for
20 min, Then 4 g sodium chloride (5.5) were added and horizontally oscillated for 5 min, centrifuged

at 8 000 r/min for 5 min. Take 1 mL supernatant into 2 mL plugged centrifuge tube for purification.

8.1.2 Grains and nuts

Weight 2.5 g (accurate to 0.01 g) of the test sample into 50 mL centrifuge tube, add 7 mL water .
vortex for 30 s , 10 mL acetonitrile-toluene (90 +10) (v/v) were added and horizontally shocked
for 20 min, Then 4 g sodium chloride (5.5) were added and horizontally oscillated for 5 min, centri-
fuged at 8 000 r/min for 5 min. Take 1 mL supernatant into 2 mL plugged centrifuge tube for purifica-
tion.

8.2 Clean-up

For vegetables and fruits, 50 mg C; filler (5.9) and 30 mg GCB (5.10) were added into the superna-
tant to be purified. The supernatant was vortex for 30 s and centrifuged at 8 000 r/min for 2 min.
The supernatant was taken and filtered through the 0.22 pm nylon filter film. The filtrate is ready for
LC-MS/MS analysis.

Cs filler (5.9) 50 mg were added into grain and nut supernatant to be purified, vortex for 30 s and
centrifuged at 8 000 r/min for 2 min. The supernatant was taken and filtered through the 0.22 pm
nylon filter film. The filtrate is ready for LC-MS/MS analysis.

The grain and nut supernatant to be purified was added with C,; filler (5.9) 50 mg, vortex 30 s, cen-
trifugation at 8 000 r/min for 2 min, and the supernatant was filtered through a 0.22 pm membrane,
and the filtrate was tested.

8.3 Determination

8.3.1 LC operating condition

Reference LC operating condition were as follows:

a) Column: Cig, 3 pm, 100 mmX 2.1 mmdi. d); or the equivalent;
14



SN/T 5365—2022

b) Mobile phase A: 0.1% formic acid-5 mmol/L ammonium acetate solution(5.6); mobile phase
B: acetonitrile; gradient of mobile phase see table 1;

¢) Column temperature: 30 C;

d) Injection volume: 10 pL.

Table 1—Gradiet of mobile phase

time/min Flow rate/(pL/min) Moblie phase A/ % Moblie phase B/ %
0.00 250 90.0 10.0
1.00 250 90.0 10.0
1.50 250 50.0 50.0
5.50 250 10.0 90.0
5.60 250 90.0 10.0
10.00 250 90.0 10.0

8.3.2 MS operating condition

Reference LC operating condition were as follows:

a) lon source: ESI;

b) Drying temperature: 300 C;

c) Dry gas flow rate: 9.0 L /min;

d) Sheath gas temperature: 250 C ;

e) Sheath gas flow rate: 11.0 L /min;

f) Capillary voltage: 4 kV;

g) Scanning mode: positive ion scanning.

Quantitative and qualitative ion pair, collision energy, fragmentor voltage are shown in Table 2.
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Table 2—Quantitative and qualitative ion pair, collision energy,
fragmentor voltage, retention time

. . . Quantitative and qualitative Fragmentor Collision
NO. Compound Retention time/min ) )
ion pair/(m/2) voltage/V energy/eV

flucarbazone- )

1 ) 4.69 397.1/130.0" ;397.1/115.0 80 10;58

sodium
2 flucetosulfuron 5.69 488.5/156.0" ;488.5/273.0 120 14;18
" Quantitative ion pair

8.4 AQualification test

In accordance with the above conditions for the determination of samples and the mixed matrix
standard working solution, the retention time of compounds in the sample to be tested should be
within £2.5% compared with the standard solution. Qualitative ions were all present, and the
S/N =3, The relative abundance of the qualitative ion pair is consistent with the relative abundance
of the mixed matrix standard working, the deviation of the relative abundance does not exceed the
provisions in Table 3, it can be judged that there are corresponding measured objects in the sample.

Table 3—Maximum permitted tolerance of relative ion intensities for qualification

Relative ion intensity/ % >50 >20~50 10~20 <10

Permitted tolerances/ % +20 +25 +30 50

8.5 AQuantification test

According to the content of the tested object in the sample., the standard solution of matrix with
similar concentration should be selected. The response value of the tested object should be within
the linear range of the instrument detection. If the content of the tested object exceeds the range of
the standard curve, the matrix blank sample solution should be diluted to the appropriate concentra-
tion for analysis. Under the above conditions, the monitoring chromatograms of multiple reactions
of flucarbazone-sodium and flucetosulfuron are shown in Figure A.1~A.2 in Annex A, and also the
retention time.

8.6 Blank test

The operation of the blank test is the same as the procedure described above, but with omission of
sample addition.

16
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9 Calculation and expression of the result

The residual amounts of flucarbazone-sodium and flucetosulfuron in the samples were calculated ac-
cording to Formula (1) ,Blank values should be deducted from the calculation results.

x=°x Y %& “ (1)
Type:
X The content of the measured object in the sample in micrograms per kilogram. (ng/kg) ;
c The concentration of the measured component solution obtained from the standard working
curve, (ng/mL) ;
% The volume of the extract, (mL);
m The corresponding mass of the test sample, (g);

1 000 Conversion factor.

The calculation results retain two significant digits.

10 Limit of determination

The limit of detection (LOD) of flucarbazone-sodium and flucetosulfuron were 5.0 pg/kg.

11 Recovery and precision

The addition recovery test was conducted on the matrix of spinach, celery, potato, tomato. apple,
peach, grape, brown rice, wheat, rice, walhut and so on. The recovery data of different matrixs
with different addition levels were shown in Annex B.
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Appendix A
(Informative)
MRM chromatogram of flucarbazone-sodium and flucetosulfuron

MRM chromatogram of flucarbazone — sodium and flucetosulfuron see Figure A.1~Figure A.2.

2500+ 4 60 8007 4.69
700
2 000
m/z:397. 1>130. 0 amu 600 m/z:397.1>115. 1 amu
1 500+ 2z 5001
z 2
= Q
% E 400
= 10004
R 300 -
500 200
J k 100 4
01 0
T T T T 1 T T T T T T T T |
0 2 4 6 8 10 0 2 4 6 8 10
{/min {/min

Figure A.1 MRM chromatogram of flucarbazone-sodium(10 ng/mL)

3000 5. 69 800 5 6o

2500 700
:488.5>156. 0

2000 3 am 6007 m/z:488. 5>273. 0 amu
=z 1 z 1
g ‘Z 5007
2 1500 £ ]
h = 4007
1000 3007

500 k 200 | k
100 ]
0— —
T T T T T 1 0 '2 4' é |8 l(l)
0 2 t/min 6 8 10 t/min

Figure A.2 MRM chromatogram of flucetosulfuron(10 ng/mL)
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Appendix B
(Informative)
Azithromycin and its internal standard chromatogram

Spiked level, average recovery and relative standard deviation (RSD) of flucarbazone-sodium and
flucetosulfuron in spinach, celery, potato, tomato, apple, peach, grape, brown rice, wheat, wal-
nut and rice see Table B. 1.

Table B. 1—Spiked level.,average recovery and relative standard deviation (RSD) of

flucarbazone-sodium and flucetosulfuron in 11 kinds of matrix(n==6)

Flucarbazone-sodium Flucetosulfuron
Matrix | Spiked level | Average recovery RSD Spiked level Average recovery RSD
ng/kg % % ng/kg % %
5 83.80 9.6 5 81.57 6.6
10 91.39 6.6 10 82.30 3.6
spinach
20 95.62 5.7 20 103.48 13.0
100 96.04 3.3 100 98.98 8.2
5 82.53 10.1 5 92.73 12.1
10 103.18 9.8 10 100.15 13.1
celery
20 100.62 5.8 20 98.55 11.6
100 93. 11 11.2 100 94.78 1.7
5 89.07 9.5 5 89.97 11.3
10 93.47 9.0 10 96.22 7.9
potato
20 98.50 7.2 20 87.97 11.2
100 101.18 12.9 100 97.21 6.6
5 92.93 12.9 5 88.73 11.5
10 104.38 3.5 10 90.02 9.8
tomato
20 102.14 5.3 20 88.25 5.9
100 107.00 4.3 100 91.84 6.4
5 87.43 13.2 5 84.50 10.0
10 114.15 3.8 10 89.15 9.5
apple
20 103.99 7.1 20 89.70 6.3
100 110.00 2.2 100 83.94 7.5
5 87.73 10.4 5 80.67 5.3
10 106.80 9.0 10 78.70 6.4
peach
20 105.50 4.5 20 77.40 3.3
100 112.04 5.8 100 92.39 2.5
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Table B.1—Spiked level,average recovery and relative standard deviation (RSD) of

flucarbazone-sodium and flucetosulfuron in 11 kinds of matrix(n=6) (Continued)

Flucarbazone-sodium Flucetosulfuron
Matrix | Spiked level | Average recovery RSD Spiked level Average recovery RSD
ng/kg % % (ng/kg) % %
5 91.30 13.5 5 82.57 9.3
10 96.00 12.0 10 81.00 5.0
grape
20 107.85 4.7 20 18.11 12.9
100 111.47 8.6 100 90.68 8.4
5 85.67 13.8 5 86.47 13.7
10 95.53 13.1 10 91.87 12.8
brown rice
20 92.57 10.5 20 114.86 12.7
100 87.48 2.9 100 105. 11 12.8
5 88.30 14.8 5 82.03 12.7
10 103.58 14.9 10 94.08 14.7
wheat
20 92.57 10.5 20 93.93 10.2
100 78.50 4.1 100 84.20 14.8
5 82.97 12.4 5 82.77 10.6
10 92.45 14.4 10 95.57 13.1
walnut
20 106.73 12.2 20 95.13 10.2
100 90.62 2.7 100 84.21 9.1
5 81.17 12.3 5 86.53 13.0
10 93.90 14.2 10 103.17 12.9
rice
20 95.93 12.0 20 88.58 6.2
100 93.60 6.8 100 89.65 14.3

20
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