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0.20 83.9~97.5 81.3~96.5 80.4~94.8
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Foreword

This standard was drafted in accordance with the requirements of GB/T 1.1—2009.

Please note that this standard some material may be involved in patent, this standard release mecha-
nism does not assume the responsibility of identifying these patents.

This standard was proposed by the Certification and Accreditation Administration of the People’s
Republic of China.

This standard is under the charged of Certification and Accreditation Administration of the People’s
Republic of China.

This standard was drafted by Jilin Entry-Exit Inspection and Quarantine Bureau of P.R.China.

This main draftsman of standard:Rong Hui,Mu Jun,Hu Tingting, Kang Mingqin, Zhang Qi,Zhou Xiao,
Ma Shumin, Wang Anying.
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Determination of trinexapac-ethyl.S,S,S-
tributylphosphorotrithioate,2-(3-Chlorophenoxy)
propionicacid,gibberellin residues in foodstuffs

for export—LC-MS/MS method

1 Scope

This standard specifies the testing trithioate, trinexapac, gibberel-
lin,2-(3-chlorophenoxy) propionicacid residues in fo export by liquid chromatogra-

phy-mass-mass spectrometry (LC/MS/MS).

This standard is applicable to the determi

tion of residual content of trinexapac, gibberel-
lin, s,s,s-tributylphosphorotrithioate, ionicacid. i

apple, spinach, onion.
2 Normative references

standard due to the quotation by
is standard if their amendment
it is encouraged to study if the
applicable to this standard if

The items of the following listed stan
this standard. The cited reference
(not including corrected printing
newest edition of these referen
the references are not quoted w

GB/T 6682 Water for analytica t methods.

3 Principle

The test samples are extracted with acetonitrile. The extract is cleaned up by HLB(solid phase ex-
traction-SPE). LC/MS/MS is applied for determination and confirmation with quantitation by external
standard method.

4 Reagents and materials

4.1 Requirement

Unless otherwise specified, all the reagents used should be analytically pure, and" water" is
GB/T 6682 distilled water.

10
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4.2 Reagents and materials

The reagents used in the methods and materials are as follows:

4.2.1 Acetonitrile: HPLC grade.

4.2.2 Methanol. HPLC grade.

4.2.3 Formic acid: HPLC grade.

4.2.4 Sodium chloride.

4.2.5 Dissolved liquid: Methanol-

4.2.6 Diluted liquid:Methanol-Water (1+1,

4.2.7 Standards: Standard details

4.2.8 Standard stock solutions:
s,s,s-tributylphosphorotrithioate, 2

nt of trinexapac, gibberellin,
andards. Make 100 p.g/mL of
standard stock solution with acetonitrile which is stor rk place of 0 C~4 TC.

tock solution with acetonitrile
4°C.

4.2.9 Standard intermediate worki
to 10 pg/mL with acetonitrile whi

4.2.10 Standard working solutio ork solution with extract of

blank sample to required concent orking solution on site.

4.2.11 HLB SPE cartridge (6 mL/ tonitrile and then 5 mL water.

4.2.12 Micro-pore filter film. for orga

4.2.13 Diatomite: 100~200 mesh.

5 Apparatus and equipments

The apparatus and equipment used in the method are as follows:
5.1 LC-MS/MS.: equipped with electro-spray ion source (ESI).
5.2 Blender.

11
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5.3 Rotary vacuum evaporator.
5.4 Homogenizer: 18 000 r/min.
5.5 Automatic SPE system.

5.6 Centrifuge: 10 000 r/min.

5.7 Vortex mixer.

6 Preparation and test samples

6.1 Preparation of sample

Take a representative sample 500 g, it chopped, mashed machine using tissue samples processed
into paste, mix, containing sample into a clean container, sealed and marked with tags.

6.2 Storage of sample

Samples at 0 C ~4 C preservation, the sample preparation procedure, it shall occur to prevent

sample contamination or residue content changes.

7 Determining procedure

7.1 Extraction

Weigh 20 g (accurate to 0.01 g) homogeneous sample placed 100 mL centrifuge tube. add 15 g NaCl,
5 g of diatomaceous earth and 10 mL of water, and mix with a vortex mixer initially. Then 50 mL of
acetonitrile, homogenized at high speed homogenizer on 2 min. The tube to 5 000 r/min centrifuga-
tion 5 min, draw the upper extract in 250 mL heart-shaped bottle. Repeat extracted twice in 250 mL
combined extracts heart-shaped flask. Evaporated under reduced pressure at 35C, accuracy
methanol + water (1+9, V/V) dissolving liquid 10.0 mL. fully dissolve the residue purified for solid-

phase extraction device.
7.2 Cleaning-up

Take 5.0 mL liquid to be purified in an activated good HLB solid phase extraction column, the natural

drop, discard the effluent. Rinse with 10 mL of water, natural dripping discarded. Then 5 mL metha-

nol + water (1+9,V/V) solution bath for natural dripping discarded. Finally eluted with 15 mL of

methanol (for approximately 1 mL / min), collected in 100 mL of effluent heart-shaped flask is rota-

ted at 35 C was concentrated to dryness, accurate methanol + water (1+1,V/V) 2.0 mL constant
12
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volume solution to dissolve the residue, after over 0.22 um membrane for organic liquid chromatog-
raphy tandem mass spectrometry (LC-MS/MS) determination.

7.3 Determination

7.3.1 LC operating condition

Reference HPLC conditions were as follows:

a) LC column:Csg, 3.5 pm, 150 mm X 2.1 mm(i.d.) ,or equivalent;

b) Mobile phase:acetonitrile-0.1% formic acid solution (see Table 1) ;

c) Flow rate:200 pL/min;

d) Column temperature:environmental temperature;

e) Injector volume: 10 pL.

Table 1—LC gradient eluting conditions

Time Flow rate 0.1% Formic acid Acetonitrile
min prL/min % %
0.0 200 95 5
15 200 95 5
2.0 200 5 95
10.0 200 0 100
15.0 200 0 100
15.10 200 95 5
30.00 200 95 5

7.3.2 MS/MS operating condition

Reference MS/MS operating conditions were as follows:

a) lon source: ESI+ and ESI— ;

b) Monitoring model: multiple reaction monitoring(MRM) ;

c) Resolution:unit mass resolution;

d) Other parameters:shown in Annex B.
13
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7.3.3 Qualification

Under the same operating conditions, if the difference of the retention times between compounds in
the sample and those in the standard solution shall be in-between £2.5%; the permitted tolerances
of the ion pairs relative intensities shall not exceed the ranges listed in Table 2, the corresponding

analytes in sample could be judged as existence.

nsities while confirmation

Table 2—Maximum permitted toleran

Relative intensity/ % >10~20 <10

Permitted tolerances/ % +30 +50

7.3.4 Quantitation
Inject the standard solutions whe s under optimized conditions. Quantitate the an-
lytes with external standard met anlytes in sample solutions are in
he retention times of four phyto-
hormones are gibberellin 8.4 mi te 14.8 min,2 — (3 — chlorophe-

noxy) propionicacid 9.6 min, and trinexapac 10.1 min. The MRM chromatogram of four phytohor-

the linear range. Under the desc

mones is shown in Annex C. The for nd structures of the four compounds

are listed in Annex A.
7.4 Blank test

Undergo the blank test accord the sample.

8 Calculation and report

Calculate the content of anlytes in sample by chromatographic station or according to the followed
formula:
_Ai X XV

g (1
X A Xm 1)

where
X —the content of every anlyte in the sample, milligram per kilogram, mg/kg;
A —the peak area of every anlyte in the sample solution;

csi —the concentration of every anlyte in the standard working solution, microgram per milliliter,

ng/mL;

14
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V' —the final volume of the sample solution, milliliter, mL;

Asi—the peak area of every anlyte in the standard working solution;

m —the corresponding mass of the sample in the final sample solution, gram, g.

The result of calculation should be deducted with blank value.

9 Limit of detection (LOD) and recovery of the method

9.1 LOD
The LOD of this method: S.S,S-tributylphos .002 mg/kg;others is 0.01 mg/kg.
9.2 Recovery

Respectively, apples, spinach, o phosphorus, fruit Ann, GA drug

concentration and recoveries add n in Table 3.

Table 3—The fortificatio ies in three food matrixs

veries/ %
Compounds
Onion
82.5~103.8
Trinexapac 83.6~97.2
84.9~99.5
51.7~80.4
S, S, S-tributylphos
i 83.5~86.1
phorotrithioate
0.050 53.3~85.2 54.1~85.0 52.5~83.6
0.01 75.9~92.3 75.1~94.8 76.7~101.5
2-(3-Chlorophenoxy)
o 0.05 78.4~96.7 77.5~96.2 76.3~98.5
propionicacid
0.20 80.7~99.0 78.9~97.5 80.2~97.7
0.01 80.4~95.5 78.3~103.8 77.6~106.2
Gibberellin 0.05 82.9~96.6 78.6~97.5 79.9~96.9
0.20 83.9~97.5 81.3~96.5 80.4~94.8

15
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Annex A
(Normative Annex)
Trinexapac-ethyl,S,S,S-tributylphosphorotrithioate , 2-(3-Chlorophenoxy) propionicacid , gibberellin

original drug information

Table A.1—Trinexapac-ethyl,S,S,S-tributylphosphorotrithioate,2-(3-Chlorophenoxy) propioni-
cacid,gibberellin molecular formula,molecular weight,structure,CAS number

English Molecular Molecular
No. Structure CAS No.
name formula weight
O
(6]
1 Trinexapac-ethyl Ci3H160s 252.27 95266-40-3

Y OH
O

n—CsHg—S

S, S, S-tributylp
2 o C12H,7 OPS; n—C4Hy—S—P—0 314.5 78-48-8

hosphorotrithioate
n—CsHg—S

(0]
2-(3-Chlorophenoxy)
3 i v CoHs ClOs /O\ I 200.62 101-10-0
propionicacid Cl ¢}

4 Gibberellin Cig9Ha20s 1o 346.38 77-06-5

16
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(Informative Annex)

Table B.1—MS conditions

SN/T 4257—2015

MS conditions ESI+ ESI—

lon spray voltage(IS) 5 500 V -4 500V
Nebulizer(GS1) 50 Pa 50 Pa
Curtain gas(CUR) 30 Pa 30 Pa
Auxiliary gas(GS2) 50 Pa 50 Pa
lon termperature 550 C 550 C

Collision gas(CAD) 6 6

entrance potential (EP) 0V -10V
collision exit potential(CXP) 14V -15V

Table B.2—MS paramters

) Daughter Declustering potential o
Parents ions ) collision gas energy(CE)
Compounds ions voltage(DP)
m/z \Y
m/z Vv
143.1 -70 - 36
Gibberellin 345.2 239.1" -70 -23
2211 -70 —-25
2-(3-Chlorophenoxy) 126.3" —47 - 17
o 198.9
propionicacid 709 —47 -13
207.0" 37 17
Trinexapac 253.0
185.0 37 24
169.1* 28 21
S, S, S-tributylphos
o 315.0 225.1 28 16
phorotrithioate
259.1 28 18

recommended before determination.

Note: The ions with x are quantitative.From different intruments, the parameters might vary.Optimization is

Non-commercial statement: provide a parameter is completed in the Agilent 1 100 liquid chromatograph and API4000

mass spectrometer, here is a list of test instrument type is only for reference,does not involve commercial purposes, to

encourage users to try different types of instruments.

17
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Annex C
(Informative Annex)
The MRM chromatogram of Gibberellin,2-(3-Chlorophenoxy) propionicacid,
Trinexapac,S,S,S-tributylphosphorotrithioate

Max.20e4.cps.

14.23

4e4
3ed
2e4
led ]
Oe4 ]
9e4 ]
. 8e4 ]
Ted4 ]
6e4 1
5e4
4e4 ]
3e4
2e4 b
le4 7
Oct
Oe4 ]
Oe4 |
Oe4 ]
. 0ed ]
. Oe4 ]
. Oe4 ]
. Oed ]
Oe4 b

. Oc4 —_— R s S
. 24 26 28  (/min

Intensity/cps

pr*mm.ﬂpr:—‘l—‘:—‘r‘:—lb—ﬂﬂi—li—ll\?l\iwww

lllustrate

a—Gibberellin;
b—2-(3-Chlorophenoxy) propionicaci8
c— Trinexapac;
d—S, S, S-tributylphosphorotrithioate.

Figure C.1—MRM Chromatogram of the four phytohormones of 10 ng/mL standard solution
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