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4.14 WREKFW+7, B . HEH) 8 M 300 mL HEE. DA 700 mL K,IBR&H%].

4,15 T XS Streptomycin Sulfate, (C,, H;s N, Oy,), ¢« (H,S0O,);,CAS No:3810-74-0 |4 FF X
TEHET 98 %.

4.16 XN A # B Z pr # 5 | Dihydrostreptomycin Sesquisulfate Hydrate, (C,; Hy N; Oy, ), » (H,SO, ).,
CAS No;5490-27-7 |4l f¥ K Fa3E T 99,

4.17 b A 6 0 - o 0 fE W PR OBLE B OB TG R DU B K bR e Sn A P AT K I (4. 14) T ) Rk JE
K1 mg/mL PR HEME & ER. 0 C~4 "CLRAF,

4.18 HEWHMEDEER : 77 EHBEIN - ERHOEEE WHEG XA ERSRA17), HHBEK
B (A 1DRMBEN 10 pg/mL,0 CT~4 "CRTE.

4.19 BAEPRME TVEMR - fEW B B — & (K PLOY IR & b o (8] 7 W (4.18) , W BEK 37 W (4.14) #h B AR
1.0 pg/mL, 3 HMAEL,

4.20 C,s/ME ;500 mg,3 mL, 58 H 4 # .

4.21 TALIEHR : KFH,0.45 pm,

5 {XEEMig&E

5.1 WAHE G- PR IEA: A % & I (ESD .
5.2 P KY¥-:BEsr#| A 0.01 g Fl 0.01 mg,

5.3 &HEZFLPL:8 000 r/min,

5.4 HAERFHAE.

5.5 MHER T A%

5.6 EMAL.

5.7 HEWHH.OE:50 mL,
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A ACRYERI B GR 29 500 g, FH S 65 DL 2 BRES B 75 1 20 B 0 IR 53 . 13 70 il 1 5 il » 40 1) %
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{E A B R AE L R b, BBl A RS2 ) 05 R sl A SR P W) B 1L .
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Foreword

This standard was drafted on the basis of the requirement of GB/T 1.1—2009.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. The document issuing organization shall not be held responsible for identifying any
or all such patent rights.

This standard was proposed by and is under the charged of Certification and Accreditation Admini-
station of the People’s Republic of China.

Drafting Units of this standard.Jiangsu Import and Export Commodity Inspection Bureaus of the Peo-
ple’s Republic of China.

The main drafters of this standard : Huang Juan, Liu Yah, Liu Han, Li Jingjing, Jiang Shah, Chen Hui-
lan,Yin Yao, Zhang Xiaoyan, Ding Tao.
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Determination of streptomycin and dihydrostreptomycin
in pollen for export—LC-MS/MS method

1 Scope

The standard specifies the methods for determination of streptomycin and dihydrostreptomycin in
pollen for export—LC/MS/MS method.

The standard is applicable to the determination of streptomycin and dihydrostreptomycin in pollen pi-
ni,corn pollen, camellia pollen, sunflower pollen, rape pollen, bee pollen and so on for export.

2 Quoted normative documents

The articles of the following documents have become the articles of this standard through the quota-
tion. For the dated quoted documents. none of the revised contents (which does not include the
content for correcting errors) or the revised editions after this standard is applicable to this
standard. However, everybody who comes to an agreement through this standard is encouraged to
study whether or not the latest editions of these documents can be used in this standard. For the
quoted documents without date. their lasted editions are applicable to this standard.

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

3 Principle

The streptomycin and dihydrostreptomycin was extracted with extraction solution, deproteinized by
chloroform, then cleaned up by a C18 solid phase extraction cartridge. The analytes were determined
by high-performance liquid chromatography-tandemn mass spectrometry. External standards were
used to quantify.

4 Reagents and materials

Unless otherwise specified, all the reagent used should be analytical grade, “water” is the first grade
water prescribed by GB/T 6682.

4,1 Methanol: HPLC grade.

4.2 Phosphate acid.
10
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4.3 Tert-butyl methyl ether.

4.4 Formic acid: HPLC grade.

4.5 n-hexane,

46 Chloroform.

4.7 Ammonium acetate: CH;CO,NH,, HPLC grade.

4.8 1-Heptane sulphonic acid sodium: C,H,;SO;Na. HPLC grade.

4.9 Sodium phosphate: Na;PO, = (H,0),,.

4.10 Extraction solution: dissolve 10.1 g of 1-Heptane sulphonic acid sodium (4.8). 4.1 g of sodium
phosphate in 1 000 mL water, and then add 5 mL phosphate acid (4.2), mix homogeneously.

4.11 Tert-butyl methyl ether-n-hexane solution (4+ 1. V/V). add 400 mL tert-butyl methyl ether
(4.3) into 100 mL n-hexane (4.5), mix adequately.

412 Formic acid solution (5%..V/V). add 5 mL formic acid (4.4) into 1 000 mL water, mix ade-
quately.

4.13 0.02 mol/L Ammonium acetate solution: dissolve 1.54 g of ammonium acetate (4.7) in 1 000 mL wa-
ter,mix homogeneously.

4.14 Methanol solution (3+7.V/V). add 300 mL methanol into 700 mL water. mix adequately.

4.15 Standard of Streptomycin Sulfate: (C,, Hyg N, Oy, ), ¢ (H;S0,)3;, CAS No: 3810-74-0. purity
—=98%.

4.16 Standard of Dihydrostreptomycin Sesquisulfate Hydrate: (C;;Hs;N;Oy;); « (H,S0.:); . GAS No.
5490-27-7 , purity ==>99%.

4.17 Standard stock solution: accurately weigh appropriate standard(4.15, 4.16), dissolved with

methanol solution (4.14), the concentration of solution is 1 mg/mL, the standard solution should be
stored at 0 C to 4 C.

4.18 Standard intermediate solution; Transfer an appropriate amount of standard stock solution
(4.17), and diluted with methanol solution (4.14). The concentration of intermediate standard solu-
tion is 10 ug/mL.stored at 0 C to4 C.

4.19 Working standard solution: Transfer an appropriate amount of standard intermediate solution
11
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(4.18) , and diluted with methanol solution (4.14). The concentration of solution is 1.0 uyg/mL., pre-
pared when In use.

420 C,; SPE: 500 mg, 3 mL, or equivalent.

421 Membrane. 0.45 um,

5 Apparatus and equipment

5.1 LC/ESI-MS/MS (Liquid chromatography coupled with electrospray ionization triple quadrupole
mass spectrometry).

5.2 Analytical balance(0.01 g and 0.01 mg).
5.3 High speed centrifuge: 8 000 r/min.

5.4 Ultrasonic oscillator.

5.5 Vortex mixer.

5.6 N,-evaporatou.

5.7 Plastic centrifuge tube with cap: 50 mL.

5.8 SPE Vacuum Manifolds.

6 Sample preparation and storage

About 500 g representative samples should be taken from all samples, grinded and blended by tissue
blender to produce homogeneous samples by passing through 20 mesh sieve. Put in suitable clean
container. After being sealed and labeled, the samples should be stored at normal temperature.

In the course of sample preparation, precautions shall be taken to avoid contamination or any factors.
which may cause the change of residue content.

/ Procedure

7.1 Prepration
7.1.1 Extraction

Weigh 2 g (accurtate to 0.01 g) sample in a 50 mL plastic centrifuge tube, add 20 mL extraction solu-
12
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tion (4.10) and 3 mL Chloroform. Mix for 3 minutes on vortex mixer, then extract for 15 minutes on
ultrasonic Oscillator, centrifuge sample at 8 000 r/min for 5 minutes. Remove the upper solution to a
clean container.

7.1.2 Cleanup by SPE

Draw the above solution through C,s SPE cartridge (activated with 3 mL methanol and 3 mL water)
at speed of 1—2 drop per minute until 2 mL solution left. Wash column with 5 mL water at the same
speed, then elute column with 5 mL methanol after drying it about 5 minutes. The elute solution was
dried by nitrogen gas at 45 C. The residue is dissolved by 1 mL 0.02 mol/L ammonium acetate solu-
tion, filtered by membrane of 0.45 pum (4.21) and determined by high-performance liquid chromatog-
raphy-tandem mass spectrometry.

7.1.3 Matrix working standard solution

Weigh 5 of 2 g (accurtate to 0.01 g) blank sample in a 50 mL volumetric flask, add 10 uL.20 uL,
50 uL, 100 uL, 200 puL working standard solution respectively, The following operation is as same as
7.1.1—7.1.2.

/.2 Determination

7.2.1 HPLC conditions

a) Column: Protemix WCX-NP5, 2.1 mm X 100 mm, 5 um. or equivalent;

b) Mobile phase: 5%. formic acid solution (4.12) .,0.02 mol/L ammonium acetate solution(4.13) and
methanol, gradient elution; Refer to Table A.1 in Annex A;

¢) Flow rate: 350 pL/min;

d) Injector volume: 25 ulL;

e) Column temperature: 35 C,

7.2.2 MS/MS condition

a) lon model: Electrospray positive ion mode ESI( + ) ;

b) Monitor model; Multiple reaction monitoring (MRM) ;

¢) The other conditions were listed as Table B.1 in Annex B.
13
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7.2.3 LC-ESI-MS/MS determination

7.2.3.1 Qualitative determation

Under HPLC-LC/MS/MS conditions, If the rention time of sample chromatogram peaks are consistent
with that of standard solution within £2.5%. and the relative intensities of sample transitions shall
correspond to those of standard solution transitions for confirmation, the permitted tolerance is
within the tolerances listed in table 1, then the corresponding analyte must be present in sample.

Table 1—Maximum permitted tolerance for relative ion intensities while confirmation

'

>10%—20% <. 10%

———

Permitted tolerance + 20% + 25% + 30% + 50%

Ralative intensity =>50% 1 -20% —50%

7.2.3.2 Determination of quantitative

Under the optimized instrument working condition. different matrix extract solutions are injected in-
to the instrument separately. Using peak area as y-axis. and concentration as x-axis, the concentra-
tion of analyte in the standard working solution and sample solution should be in the linear range of
the instrumental detection, if not, the sample solution should be diluted before injected. Muti-re-
sponse monitoring (MRM) chromatogram of standard working solution is shown in Figure C.1 in ap-
pendix C.

7.3 Blank test

Blank sample is treated according to the above procedure.

8 Calculation and expression of result

External standard is used for quantify, calculation the content of analyte in the test sample by LC-
MS/MS ChemStations or according to the formula (1). The blank value should be subtracted from the
above result of calculation.

X = — cersansssssrsnaass( T )

where.

X —the analyte content in the test sample. ng/g:

A —the peak area of analyte in sample solution;

A.—the peak area of analyte in standard working solution;
14
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¢ —the concentration of analyte in standard working solution. ng/mL;
V —the final volume of the sample solution, mL;

m —mass of test sample of final sample solution, g.

9 Limit of quantification and recovery

9.1 Limit of quantification

10 pg/kg.

9.2 Recovery

Pollen pini, corn pollen, camellia pollen, sunflower pollen, rape pollen, bee pollen are prepared for

the recovery test by adding three concentrations level which containing quantification limit. Each for-
tifying concentration test repeatly 6 times, and the recovery range is listed in Annex D,

15
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Annex A
(informative annex)

Liquid chromatography gradient elution conditions

Gradient elution program of HPLC is listed in Table A.1.

Table A.1—Gradient elution program of HPLC

_ 0.02 mol/L ammonium 6% formic acid
Time/min Flow rate/( puL/min) Methanol/ % *
: acetate/ % solution/ %
0 350 20 80 0
—_— — | _
1.00 350 20 80
— — — ) — — — —_ — - —— ——— —— . ——
2.00 350 100 0 0
2.950 f’ 350 100 [ 0 0
2.60 [ 350 20 0 J. 80
e e ————— —— - o "
3.50 | 350 20 0 | 80
3.60 | 350 20 80 0
| t -
5.00 350 20 80 0

16
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b)

C)

d)

e)

)

g)

Annex B
(informative annex)
MS/MS condition'

Referenced conditions are as follows:
lonization mode: ESI+ ;

lon spray voltage: 2.5 kV;

Capillary Temperature: 350 C ;
Vaporizer Temperature: 500 C ;
Curtain gas: Nitrogen, 0.06 MPa;
Auxiliary gas: Nitrogen, 5.0 L/h;

Collision Pressure: Argon, 0.2 Pa ( 1.5 mTor);

SN/T 4778—2017

Qualitative ion pairs, quantitative ion pairs, collision energies are listed in Table B.1.

Table B.1—MS/MS condition

Parent ion(m/z) Daughter ions(m/z)

Collision energies/eV

1 STR 614.3 - - -
' 582.3 21
S S — L . —
263.3° 29
2 DHS 584.3 L
246.1 32

* is Quantitative ion pair.

1) Non-commercial statement; Parameters listed in annex A are accomplished by Thermo Vantage LC-MS/MS. The
equipment and its type involved in the standard method is only for reference and not related to commercial aims, and

the analysts are encouraged to use equipments of different corporation or different type.

17
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Annex C

(informative annex)
MRM chromatogram of standard working solution

MRM chromatogram of the STR and DHS are shown in Figure C.1.
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& C.1—MRM chromatogram of STR and DHS
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Recovery results are listed in Table D.1.

Annex D

(informative annex)

Recovery results

Table D.1—Recovery results

SN/T 4778—2017

Recovery range

Spiked level o
vg/ kg '

10 82.5—95.2 73.3—90.5

pollen pini 20' 87.5—96.5 82.5—106.0
50 | 80.6—100.2 81.8—105.6

—;O 76.4—93.7 79.6—95.6

corn pollen - 20 B 77?0.—*95.0 74.0—96.0
50 83.2—102.0 | 85.4—101.8

_ 10 | 77.5—99.4 | 74.1—90.9

camellia pollen 20 71.0;97.0 74.0—97.5
50 95.4—104.8 1_— - “;7".-2;;06.4'

10 _ 70.5—84.4 i 72.0—90.2

sunflower pollen 20 700—895 | 69.5—89.0

;50 | 77.6—98.6 - 71.8—89.8

10 N 65.8—80.2 67.4—88.2

rape pollen 20 67.5—86.0 67.5—89.5

B 50‘ | 74.4—89.0 71.6—90.0

- 10 82.4—112.0 | —‘89.2—110.5
bee pollen 20 80.0—107.5 92.0—107.5
T 50 91.8—110.2 93.2—105.4
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