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Foreword

The standard is drafted according to GB/T 1.1—2009 principle.

Some parts of the standard may have relationship with some patents. The release dapartment have
no responsibility to recognize these patents.

This standard was proposed by and is under the charge of the Certification and Accreditation Admin-
istration of the People’s Republic of China.

This standard was drafted by Comprehensive Technology Service Centre of Quanzhou Entry-Exit In-
spection and Quanratine Bureau of the Peole’s Republic of China, Fujian Entry-Exit Inspection and
Quanratine Bureau of the Peole’s Republic of China, Jiangxi Entry-Exit Inspection and Quanratine Bu-
reau of the Peole’s Republic of China, Fujian province KOH KION HUA’s tea co., LTD, Quanzhou Lu-
ojiang Quanyan tea industry co., LTD, Fujian Agriculture and Forestry University.

The main drafters of this standard are Huang Huoshui, Wei Hang, Weng Chengwu, Zou Qiang, Lin
Yonghui, Liu Zhengcai, Lin Chunying, Rong Jiefeng, Li Yijun, Sun Weijiang, Yang Fang.
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Determination of glufosinate-ammonium and metabolites
residues in export food—Liquid chromatography-tandem
mass spectrometry method

| Scope

This standard specifies the determination method of glufosinate-ammonium and its metabolites N-acetyl-glu-
fosinate, 3-methylphosphinicopropionic acid residues in export food by liquid chromatography-tandem mass
spectrometry.

This standard is applicable to the determination and confirmation of glufosinate-armnonium and its
metabolites N-acetyl-glufosinate, 3-methylphosphinicopropionic acid residues in tea, rice, soybean,

corn, orange, apple,peach, grape, banana, papaya, tomato, carrot, potato, onion, pistachio and
rapeseed oil.

2 Normative referenoes

The following documents are necessary for this standard. For dated reference, only dated editins
shall apply to this standard. For undatated references, the latest edition of the normative document
(including subsequent amendments) is referred for application.

GB/T 6682 Water for analytical laboratory use—Specification and test methods.

3 Principle

Glufosinate-armnonium and its metabolites N-acetyl-glufosinate, 3-methylphosphinicopropionic acid
residues in the test sample are extracted with water and cleaned up by dichloromethane and C,; solid
phase extraction column. The residual contents are determined by liquid chromatography- tandem
mass spectrometry using negative ion mode electrospray ionization (ESI-) and quantified by external
standard method.

4 Reagents and materials

Unless otherwise specified, all the reagents used should be analytical pure, and “water” is ultrapure
water.
1]
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4.1 Acetonitrile: HPLC grade.

4.2 Anhydrous ammonium acetate: HPLC grade.
4.3 Ammonfum hydroxide: 25% , HPLC grade.
4.4 Dichloromethane: HPLC grade.

4.5 Ammonium acetate solution (1 mmol/L, pH=11): Accurately weigh 0.077 08 g anhydrous am-
monium acetate, dissolved with appropriate water, adjust pH= 11 with ammonium hydroxide and di-
luted to 1 000 mL using water.,

4.6 Glufosinate ammonium standard (GLU): CAS number. 77182-82-2, molecular formula.
CsHis N, O, P, purity==97.5%.

4.7 N-Acetyl-glufosinate standard (NAG) : CAS number;:73634-73-8, molecular formula:C,;H,;s NOs P,
purity —=98.5%.

4.8 3-methylphosphinicopropionic acid standard (MPP). CAS number: 15090-23-0, molecular
formula:C,H, O, P, purity—=>98.0%.

4.9 Standard stock solution (1.0 mg/mL) : Accurately weigh 50 mg GLU, NAG and MPP standards
into 50 mL volumetric flask and dissovle to volume with water, and mix to homogeneity. The solu-

tion can be stored in polyethylene or polypropylene bottles at <<5 C.

4.10 Standard intermediate solution (1.0 pg/mL) : Dilute stock standard solution (4.9) to 1.0 pg/mL
with water and stored in polyethylene or polypropylene bottles at <<5 C,

4.11 C, solid phase extraction (SPE) column:500 mg, 6mL. Condition C,; SPE column with 5 mL
methanol and 5 mL water before using.

4.12 Membrane filter.:0.22 ym, aqueous phase.

9 Apparatus and equipment

5.1 Liquid chromatography tandem mass spectrometry: Equipped with electrospray ionization ion
source,

5.2 Grinder.
5.3 Tissue blender.

9.4 Whirlpool mixer.
12
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9.5 Centrifuge: >12 000 r/min.

9.6 Solid phase extraction apparatus.

5.7 Ultrasonic extractor.

5.8 Analytical balance:sensitive quality 0.1 mg and 0.01 g.
5.9 pH meter.

5.10 Pipette:1 mL, 5 mL.

5.11 Polypropylene centrifugal tube with screw top:50 mL.

5.12 Sieve:2.0 mm.

6 Sample preparation and storage

6.1 Preparation of test samples

6.1.1 Tea and cereals

Take about 200 g of representative sameple, to grind with a grinder into powder and through 2.0 mm
sieve, mix thoroughly. Put in clean containers, to seal and laber them.

6.1.2 Fruit and vegetables

Take about 500 g of representative sameple, cut up the eatable part (do not wash), to smash with a
tissue blender into pulp, mix thoroughly. Put in clean containers, to seal and laber them.

6.1.3 Plant oils

Mix the plant oil liquid samples thoroughly to be weighed.

6.2 Srorage of test samples

Fruit and vegetable samples should be frozen and stored below — 18 C. Tea, cereal and plant oil
smples should be stored at room temperature.

13
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/ Procedure

7.1 Preparation of testing sample solution

7.1.1 Sample extraction

Weigh homogeneous tea sample 1 g (accurate to 0.01 g), plant oil, cereal, fruit and vegetable sam-
ple 5 g (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube. Add 10 mL water and 10 mL
dichloromethane, vortex shake for 10 min and then ultrasonic extract 10 min, centrifuge for 5 min at
12 000 r/min. Collect the supernatant, waiting for purification,

7.1.2 Cleaning up

Transfer 5 mL extration solution into activated C,s SPE column, abandon to first 3 mL effluent, col-
lect the latter 2 mL effluent, After filtered with 0.22 um water film, the solutions are ready for deter-
mination by liquid chromatography- tandem mass spectrometry.

7.2 Preparation of matrix mixed standard working solution

Weigh homogeneous five negative samples, tea sample 1 g (accurate to 0.01 g). plant oil, cereal,
fruit and vegetable sample 5 g (accurate to 0.01 g) into 50 mL polypropylene centrifuge tubes, add
suitable amount of mixed standard solution (4.10), the rest step is according to 7.1 to make the ma-
trix standard solution, the content of GLU, NAG and MPP in solution are 0.05 ug/mL, 0.1 pg/mL,
0.2 ug/mL, 0.5 ug/mL, 1.0 ug/mL.

7.3 Determination

7.3.1 HPLC reference operating conditions

HPLC reference operating conditions are as follows:

a) Column:NH2P-50 2D column, 150 mm X 2.0 mm, 5 um or equivalent;

b) Column temperature;35 C ;

¢) Flow rate:0.25 mL/min;

d) Injector volume:5 uL;

e) The mobile phase:A:1 mmol/L ammonium acetate solution (pH=11) (4.5), B:acetonitrile. Rec-

ommended gradient elute condition see table 1. Different instrument elution conditions may be

different.
14
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Table 1—Gradient elute condition of mobile phase

step Time/min Mobile phase A/ % Mobile phase B/ %
1 0 25 75
2 | 2 25 75
3 2.01 80 20
4 6 80 20
5 6.01 25 75
6 10 J 25 ) - 75

7.3.2 MS/MS reference operating conditions

MS/MS reference operating conditions are as follows:

a) lon source:ESI;

b) Scan mode.:Negative;

¢) Monitoring model; Multiple reaction monitoring (MRM) ;

d) Sheath gas, dry gas, collision gas were nitrogen (purity =>99.999% ) ; adjust all gas flow to op-
timize performance before used. The reference conditions are listed as Annex A;

e) Capillary voltage, nebulizer pressure, dry gas temperature, dry gas flow, fragmentor and colli-
sion Energy also must be optimized; the reference parameters and ion pair for confirmation and
guantitation are listed as Annex A.

7.3.3 Quantitation determination

According to operating parameters of LC-MS/MS above, sample solution and the matrix standard
working solution are determined simultaneously. The responses of the analyte in the solutions all
should be within the linear range of the instrument detection and quantified by external standard
method using chromatographic peak areas. The reference retention time of GLU, NAG and MPP is

about 6.06 min, 6.18 min and 6.23 min repectively. MRM chromatograms of the standards are listed
as figure B. 1 in Annex B.

7.3.4 Qualitative determination

Under the same determination condition, the ratio of the chromatographic retention time of the anal-

ysis shall correspond to that of the calibration solution at a tolenrance of £2.5%. And in the sample

solution after deducting the background, the relative intensities of the detected ions of each analysts

shall compound to those of the calibration standard at comparable concentrations, within the toler-

ances shown in table 2, and then the cooresponding for relative ion intensities while confirmation.
15
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Table 2—Maximum permitted tolerances for relative ion intensities while confirmation
Relative intensity/ % >80 —>20~—50 >10—20 <10
Permitted tolerances/ % +20 +285 +30

/.4 Blank test

The operation of blank test is the same as that described in the method of determination, but with-
out sample addition.

7.5 Calculation and expression of result

Calculate the content of glufosinate-ammonium and its metabolites residue in the test sample using
the software of chromatography data or the followed foamula (1). The blank value should be sub-
traced from the above result of calculation.

c xV

x=mx1000

oo (1)

where:

X—the residue content in the test samples, mg/kg;

c—the concentration of sample solution by matrix standard working curve, ng/mL;
V—the volume of sample extration solution, mL;

m-—the mass of the test sample, g.

8 Limit of determination and recovery

8.1 Limit of determination

The determination limit of glufosinate-ammonium and its metabolites N-acetyl-glufosinate, 3-meth-
yiphosphinicopropionic acid residues in this method:tea is 0.1 mg/kg; rice, soybean, corn, orange,
apple,peach, grape, banana, papaya, tomato, carrot, potato, onion, pistachio and rapeseed oil are
0.05 mg/kg.

8.2 Recovery

The fortified concentration and recoveries of glufosinate-ammonium and its metabolites in all kinds

of matric are listed as table C. 1 in Annex C.
16
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Annex A
(Informative)
MS/MS reference operating conditions”

MS/MS reference operating conditions are as follows.
a) Dry gas temperature:300 C;

b) Dry gas flow rate:10 L/min;

¢) Nebulizer pressure:0.31 MPa(45 psi) ;

d) Capillary voltage: —4 500 V;

e) Sheath gas temperature.350 C;

f) Sheath gas flow rate:12 L/min;

g) Nozzle voltage: —1 000 V;

h) Quantitative ion pair, qualitative ion pair, fragmentor and collision energy see table A.1.

Table A. 1—Optimal operation conditions of glufosinate-ammonium and its metabolites

. . Lo . collision
Quantitative ion pair | qualitative ion pair
energy
m/z m/z
vV
glufosinate-ammonium 180/95 180/95;180/85 120 m
N-acetyl-glufosinate 222/136 222/136;222/59 120 20;10
3-methylphosphinicopropionic acid 151/133 151/133;151/107 110 6:10

1) Non-commercial statement. The equipment and their types Agilent HPLC-QQQ 6460 LC-MS/MS involved in the
standard method are not related to the commercial aims, and the analysts are encouraged to use equipments of
different corporation or different type.
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Annex B
(Informative)
MRM chromatograms of the GLU,NAG and MPP standards

MRM chromatograms of the GLU,NAG and MPP standards see figure B.1.

X105 | —ESI TIC MRM CID@**(** —>**)GLU+NAG-+MPPd

| 2
Tz

S
S — -

%10t | —“ESI MRM Frag=120. 0 V CID@**(222. 100 01-> 59. 000 00)GLU +NAG+MPP.d

~ESI MRM Frag=120. 0 VCID@"(zzz 100 01 —> 136. 000 00)GLU+NAG +MPP.d

1 _
F S

X10° | -ESI MRM Frag=120. 0 V CID@ 12. 0(180. 000 00 —> 95. 000 00)GLU+NAG+MPP.d

2 | 2
2.9

%10¢ | ~ESI MRM Frag=110. 0 V CID@**(151. 000 00 -> 107. 000 00)GLU+NAG+MPP.d
2 2|
2.5

X104 | =ESI MRM Frag=110. 0 V CID@**(151. 000 00 -> 133. 000 00)GLU+NAG+MPPd

- |l 2 2

T — - = — |

3.5 4 4.5 5 5.5 6 6.5 7 1.5 8 8.5 9 9.5
Counts vs.Acquisition Time/min
key

Up to bottom: TIC chromatogram; MRM chromatogram of NAG; 222/59, 222/136; GLU; 180/85, 180/95; MPP: 151/107,
151/133

Figure B.1—MRM chromatograms of the GLU,NAG and MPP standards
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Annex C
(Informative)
Recovery range of GLU,NAG and MPP

Recovery date of GLU,NAG and MPP(n=6) see Table C.1.

Table C.1 Recovery date of GLU,NAG and MPP(n =6)

_ Recovery Recovery
Chemnical Concentration | Chermicals Concentration
icals range iIca range
mg/ kg - | mg/kg o

6w | 02 | 730~106 | GLU 0.1

67.5~99.6 | 0.05

Tea | 0.1
1 78.2~109
65.5~-88.6 006 | 72.5-932.8

0.1
“ 78.9~108 . MPP 0.1 78.4~108
; |
— 80.7 ~105.3 78.7~105

66.5~98.6

GLU “ 78.4~111
1

73.5~115
75.0~107
76.8~116

65.5~99.8

5

77.4~115

Rice NAG 0.1 77.8~107 | Orange
|

75.8~105

I

3
!

< .
'Ion

o
—

GLU “ 78.9~110 | GLU

on | o [ o1 e | mwe |

MPP “ 74.4~107 MPP
I 1 77.5~107
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Peach

GLU

Concentration
mg/ kg

Table C.1 (continued)

NAG

Grape

MPP

GLU

NAG

20

GLU

NAG

MPP

GLU

NAG

|
72.4~95.8 |
|

78.6~111
75.7~105 |

72.5~95.7

1

78.4~115

75.3~106

Potato

Chemicals

Concentration

69.5~99.3

78.4~111

R —

78.7~108

GLU 78.9~110
72.0~106
65.5~88.6

NAG
68.5~96.6

MPP 74.4~107
77.5~107

GLU 0.1 77.5~106

1 75.9';107

B 0.05 | 72.3~96.6
NAG —E—I_ I 79.4~108

1 80.1~106

0.05 - 73.9~98.7

MPP 0.1 78.4~111

1 | 75.7~105

0.05 72.5~115

GLU 0.1 73.0~106

75.8~106
- 67.5~99.6
NAG 77-.4--113
1 75.7~106
0.05 N 65.5~88.6
MPP 0.1 78.9~108
1 | 80.7~105
0.05 66.5~98.6
GLU 0.1 78.4~111
1 ] 70.7~106




Onion

Chemicals

GLU

NAG

Concentration
mg

0.1

1

/kg
0.05 69.7

Table C.1 (continued)

|

Recovery

range
%

77.8~107 | Onion

80.7~104

80.7~107

005 | 70.5~114

0.1 73.6~107

1 74.8~102

| 0.05 69.5~99.3

78.4~110

0.05 77.56~99.6 |
:

0.1 83.4~109 |

1 .

i
i

Rapeseed oil
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Concentration

ma/kg

0.05 66.5~89.6

MPP 0.1 68.9~112
1 82.7~106
6.05 * —';7.5—-95.9
GLU l 0.1 78.5~110
1 79.7~115

0.05
NAG 0.1_ _ 78.1~109
1 75.4~115
0.05 79.5~95.8
MPP 0.1 78.9~106

75.9~115

¢l
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