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FAEMBESS 10 ng/mL,0C~4CHRE, FHH 7 d.

3.14.5 [FENFMEEE FHEGEE AOZ-D, AHD-"C; \/AMOZ-D; 1 SCA-"N,-"C « HC| 74
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8.1 MZEALIR
il e ke g AR M 7 B 0 RE PR 25 0.5 pg/kg.
8.2 [EY=
TERETREEE PR MEERE R HWIRERE 0.5 pg/ke 1. 0 pg/kg 2. 0 pg/keg AT, B E
7 3.
F3 BIFTHERHERFHIERRREE

WhnikE 0.5 pe/kg 1.0 pelke 2.0 pg/ke
SEM 87.6% ~104, 0% 89,1%~106.0% 941, 0% ~106,0%
AHD 87.2%~100. 4% 87.6%~102.0% 84. 0% ~97. 0%

AMOZ 91, 6% ~103. 2% 90, 7% ~104,0% 87.5% ~104.0%
AOQZ 91. 6% ~104, 2% 89.6% ~105.0% 88, 0% ~101. 0%
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API 4000 LC-MS/MS R4 HMEEFERES Z&4"

a) HHSEH(CUR) 172, 375 kPa(25 Psi);
by FS R (GS1):280. 59 kPa(42 Psi);
¢) RIS E A (GS2) 310,275 kPa(45 Psi);
4 HEEEFHEAS) 4 800 V;

e) BETEE(TEM)TEM,540°C;
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£ A1 BFI.DP.CEHM CXP
P # EEE A £ B4 of 1] EEHRE MESGEE WEEL O
m/z /min (DP)/V (CEV/V #HE(CXPY/V
200, 2/166, 2° 9.8 60 15 11
SEM NBA
200, 2/192, 2 9.8 60 17 11
SCA "N; “C NEA 212, 2/168, 2 9.8 60 15 11
240, 2/134. 1* 10,1 66 15 11
AHD NBA
249 2/104,1 10,1 66 32 11
AHD lng NEA 252.2/134. 2 10,1 66 15 11
335,2/262, 3° 10,7 66 25 18
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335, 2/291.3 10,7 66 17.7 18
AMOZ D, NBA 340, 3/296. 4 10,7 66 18 11
236.2/134. 2* 11. 2 66 18.3 12
AQZ NBA
236, 2/104, 1 11,2 66 32 18
AOZ Dy NBA 240, 2/134. 2 11. 2 66 18 11
2 hEEEFA,
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Foreword

Annex A.annex B of this standard are both informative annexes.

This standard is proposed by and is under the charge of Certification and Accreditation Administra-
tion of the People’s Republic of China.

This standard is drafted by Zhejiang Entry-Exit Inspection and Quarantine Bureau of the People’s Re-
public of China.

The main drafters of this standard are Chen Xiaomei, Liu Haishan, Xie Wen, Shan Huijun, Yu Chun-
yan. Yang Lei. Qian Yan, Wu Juan.

This standard is a professional standard for entry-exit inspection and quarantine promulgated for the
first time.

Note . This English Version,a translation from the Chinese text,is solely for guidance,
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Determination of nitrofuran metabolites residues in royal
jelly for import and export —HPLC-MS/MS

1 Scope

This standard specifies the method of determination of furazolidone metabolite 3-Amino-oxazolidin-

2-one(AO0Z) , furaltadone metabolite 3-Amino-5-morpholinomethyl-oxazolidin-2-one (AMOZ ), nitro-

furazone metabolite semicarbazide{SEM) ,and nitrofurantoin metabolite 1-aminohydantoin(AHD) res-

idues in royal jelly by high-performance liquid chromatography-tandem mass spectrometry.

This standard is applicable to the quantify and confirm of AOZ., AMOZ. AHD, SEM residues in royal
jelly.

2 Principle

Protein in sample need to be precipitated by trichloroacetic acid solution after combined hydrolysis of
the protein-bound nitrofuran metabolites and derivatisation of the resulting metabolites with 2-nitro-
benzaldehyde {(NBA) during an overnight incubation. Adjust the solution to pH 7.5 and clean up by
HLB cartridge. It was determined and confirmed by high-performance liquid chromatography-tandem
mass spectrometry. Internal standard method was used to quantify.

3 Reagents and materials

Unless specified notes, all reagents should be analytical grade, “water” is redistilled or deionized.
3.1 Methanol; HPLC grade.

3.2 Acetonitrile; HPLC grade.

3.3 Ethyl acetate: HPLC grade.

3.4 2-Nitrobenzaldehyde(2-NBA).

3.5 Dimethyl sulfoxide: HPLC grade.

3.6 Ammonium acetate:HPLC grade.

3.7 5 mmol/L Ammonium acetate solution: Dissolve 0. 19 g Ammonium acetate in 500 mL water.

3.8 50%Trichloroacetic acid solution: Dissolve 50 g trichloroaceticacid in 50 mL water.

3.9 1 mol/L Sodium hydroxide solution.Dissolve 40 g sodium hydroxide in 1 000 mL water.
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3.10 2-NBA solution{50 mmol/L>. Dissolve 0.037 8 g 2-nitrobenzaldehyde in 5 mL dimethyl sul-
foxide. prepared freshly.

3.11 0.1 mol/L Dipotassium hydrogen phosphate solution. Dissolve 8. 71 g dipotassium hydrogen
phosphate anhydrous in 500 mL water.

3.12 Hydrochloric acid{0. 2 mol/L) : Dilute 17 mL hydrochloric acid to 1 000 mL with water.

3.13 0.2% Acetic acid-acetonitrile(7+3, V/ V). Mix 70 mL 0. 2% acetic acid with 30 mL acetoni-
trile.

3.14 Standard solution Preparation;.
3.14.1 Nitrofuran metabolites standard: AOZ, SEM « HCI, AHD « HCIl, AMOZ, purity>99%.

3.14.2  Nitrofuran metabolites isotope standard: AOZ-D, purity =>98% , AHD-" C; purity >98%,
AMOZ-Ds purity=>98%. SCA-"N,-">C « HCI purity=>99%.

3.14.3 Nitrofuran metabolites standard stock solution: Accurately weigh an appropriate amount of
AOZ, AMOZ. SEM « HCl and AHD - HCI. and dissolve with methanol to prepare a standard stock so-
lution of 10 ng/mL. This standard stock solution should be stored at 0C ~ 4T and stable for
6 months.

3.14.4 Nitrofuran metabolites mix standard solution: According to the requirement. pipette ade-
quate amount of standard stock solution(3. 14. 3) and dilute with methanol to prepare mix standard
interim solution of 10 ng/mL. This standard stock solution should be stored at 0°C ~4°C and stable
for 7 d.

3.14.5 Nitrofuran metabolites isotope standard stock solution: Accurately weigh an appropriate
amount of AQZ-D,, SCA-"N,-"C + HCI, AHD-"C, and AMOZ-D,, and dissolve with methanol to pre-
pare an isotope standard stock solution of 1. 0 mg/mL. This isotope standard stock solution should
be stored at 0C ~4TC.

3.14.6 Nitrofuran metabolites mix isotope standard solution: According to the requirement, pi-
pette adequate amount of isotope standard stock solution(3. 14. 5) and dilute with methanol to pre-
pare mix isotope standard interim solution of 10 ng/mL. This isotope standard stock solution should
be stored at 0C ~4TC.

3.14. 7  Nitrofuran metabolites mix standard working solution: Pipette 0, 60, 100, 200,400,
1 000 pL nitrofuran metabolites mix standard solution (3. 14. 4) in six centrifuge tubes. Add 200 pL
10 ng/mL nitrofuran metabolites mix isotope standard solution (3. 14.6), 3 mL 0. 2 mol/L HCI{3. 11}
and 100 ,L 2-NBA solution (3. 4 in each tube, shake the centrifuge tube with vortex mixer and place
it in an oven at 37°C, and keep away from light overnight. Adjust the pH of the solution to 7. 5%
0. 2 with 1 mol/L sodium hydroxide solution. Extract the solution with 5 mL ethyl acetate, evapo-
rate the organic phase by nitrogen evaporator at 40C. Dissolve the residue with 1. 0 mL 0. 2% acetic
9
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acid-acetonitrile(7+ 3, VV/ V(3. 13). The six standard solutions correspond to samples containing 0,
0.3, 0.5, 1.0, 2.0, 5.0 ug/kg nitrofuran metabolites.

3.15 HLB cartridge: OASIS HLB Extraction cartridge,60 mg 3 mL, wash the cartridge with 5 mL
methanol followed by 5 mL water.

4 Apparatus and equipment

4.1 High-performance liquid chromatography-tandem mass spectrometer. equipped with electros-
pray ion source.

4.2 Rotary evaporator.

4.3 Vortex mixer.

4.4 Solid phase extraction equipment.

4.5 pH meter:Accurate to 0. 02.

4.6 Concentratiom flask: 100 mL.

4.7 Plastic centrifuge tube;50 mL.

4.8 Centrifuge: 4 000 r/min.

4.9 Oven.

5 Preparation and storage of test sample

Around 500 g of roval jelly sample is prepared. Melt it at room temperature and mix thoroughly after
the sample melted. Keep the prepared sample into two sample bottles, seal and label. One is used as

test sample and the other is stored at below —18C temperature.

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

6 Determination procedure
6.1 Extraction and cleanup

Weigh 2 g royal jelly (accurate to 0.01 g) into 50 mL centrifuge tube. Add 200 ,.L 10 ng/mL nitrofu-

ran metabolites mix isotope standard solution (3. 14. 6). Add 25 mL 0. 2 mol/L HCl and 100 L 2-NBA

solution. Vortex the centrifuge tube and place it in an oven at 37°C £2C. Keep it away from light

overnight. Add 1. 0 mL 50% trichloroacetic acid (3. 7), shake the centrifuge tube lightly. Centrifuge

for 5 min at 4 00C r/min, filter the supernatant layer. Adjust pH of the filtrate to 7. 5£ 0. 2 with
10
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1 mol/L sodium hydroxide solution. Transfer the filtrate to the HLB cartridge, then wash the car-
tridge with 10 mL water, and elute the column with 10 mL ethyl acetate. Evaporate the solution to
dryness in a water bath below 40C , dissolve the residue with 1.0 mL 0. 2% acetic acid-acetonitrile
(7+3,V/V)>(3.13). Filter the solution with 0.45 um filter. The solution is used for analysis by LC-
MS/MS.
6.2 Determination
6.2.1 LC-MS/MS operating conditions
ay Column: C; 5 pm, 150 mm x5 mmdi. d. »,5 um or equivalent;

b) Mobile phase: see table 1;

Table 1—Gradient of mobile phase

5 mmol/L Ammonium
Time/min Acetonitrile/ % )
acetate solution/%
0 30 70
7.0 a0 10
12,0 a0 10
12.1 30 70
17 30 70

c) Flow rate: 300 pL/min;

d) Injection volume: 30 pl;

e) Source: ESI;

f) Polarity: Positive;

g) Mode: Multiple reaction monitoring{ MRM) ;
h} Resolution:unit;

i) other instrumental settings may be adjusted, if necessary. to optimize performance. See An-
nex A.

6.2.2 LC-MS/MS determination

According to the approximate concentration of analyte in sample solution, select the standard work-
ing solution with similar responses to that of sample solution. The responses of the analyte in the
standard working solution and the sample solution shall be within the linear range of the instrument
detection. If it is out of the range, the sample solution must be diluted. Under the above LC-MS/MS
operating condition, the retention times of SEM-NBA, AHD-NBA, AMOZ-NBA, AOZ-NBA are about
11
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9.8 min, 10. 1 min, 10.7 min and 11. 2 min. For MRM chromatograms of four nitrofuran metabolites

standards are shown in Figure B. 1 of annex B.

6.2.3 Qualitative determination

Under LC-MS/MS conditions, the working solution and sample solution were injected. If the reten-
tion times of sample chromatogram peaks are consistent with that of standard solution, the permit-
ted tolerance is less than+ 2. 5%. The relative intensities of sample transitions shall correspond to
those of standard solution transitions for confirmation. The concentration of standard solution
should be same with those of sample solution. The permitted tolerances listed in table 2, then the

corresponding analyte must be present in sample.

Table 2—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity/% =50 =20~-50 =10~20 =10

Permitted tolerances/ % 20 t25 30 *50

6.2.4 Quantitative determination

Internal standard method is used to quantify.

6.2.5 Blank test

The operation of the blank test is the same as the method described in the determination procedure,

but with the omission of sample addition.

7 Calculation and expression of result

Calculate the contents of nitrofuran metabolites residues in the test sample by LC-MS/MS data
process or accord to the formula (1),

CoX A X €, X Ay XV
ALX ¢, X A, X m,

X = X 100%  cereeererareenererainenerenn{ 1)

where
X——rthe residue content of nitrofuran metabolites in sample;

¢,—the concentration of inter standard in sample;

A ,—area of nitrofuran metabolites in sample solution;
Aq,—area of inter standard in sample solution;
¢,.——concentration of standard solution;
¢,——concentraton of inter standard in standard solution;
A,.—area of standard solution;

Ay area of inter standard solution in standard solution;

V——the final volume of sample solution, mL;
m,——the corresponding mass of the test sample in the final sample solution. g.
12



8 Limit of quantification (LOQ) and recovery

8.1 Limit of quantification

The limits of quantification of nitrofuran metabolites are 0. 5 pg/kg.

8.2 Recovery

SN/T 2061—2008

According to the experiment data, the fortifying concentrations of nitrofuran metabolites and corre-

sponding recoveries are listed in table 3.

Table 3—The fortifying concentrations of nitrofuran metabolites and corresponding recoveries

Spike level 0.5 pg/kg 1.0 pg/kg 2.0 uo/kg
SEM 87.6% ~104.0% 89.1% ~106. 0% 91. 0% ~106. 0%
AHD 87.2% ~~100. 4% 87.6% ~102.0% 84, 0% ~97. 0%

AMQOZ 91.6% ~103.2% 90.7% ~104.0% 87.5% ~104. 0%
AQZ 91.6% ~104. 2% 89.6% ~1056.0% 88. 0% ~101.0%

13
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Annex A
(informative annex)
LC-MS/MS operating conditions®

Optimal LC-MS/MS operating conditions:

a) CUR.172.375 kPa(25 Psi);

b} GS1:289.59 kPa(42 Psi};

c) GS2:310.275 kPa(45 Psi);

dy 1S:4800V;

e) TEM:540C;

f)  CAD.34. 475 kPa(5 Psi) ;

gy EP.9V;

hy MRBM transitions,DP.CE and CXP are listed in Table A. 1.

Table A. 1—MRM transitions,DP.CE and CXP

MRBM Transitions Rententi on time
Compound _ DP/V CE/V CXP/V
m/z /min

209.2/166. 2° 9.8 60 15 11

SEM-NBA
209.2/192.2 9.8 60 17 "
SCA-"N,-"C-NBA 212.2/168.2 9.8 60 15 "
249.2/134.1° 10.1 66 18 "

AHD-NBA
249.2/104.1 10.1 66 32 "
AHD-"C;-NBA 252.2/134.2 10.1 66 18 "
335.2/262. 3° 10.7 66 25 18

AMOZ-NBA
335.2/291.3 10.7 66 17.7 18
AHOZ-Ds-NBA 340. 3/296. 4 10.7 66 18 "
236.2/134. 2° 1.2 66 18.3 12

AQZ-NBA
236.2/104.1 1.2 66 32 18
AQZ-D,-NBA 240, 2/134. 2 11.2 66 18 11

a rgpresents quatitative ion pair,

1> Non-commercial statement:the equipments and their models involved in the standardard method are not relat-

ed to commercial motive. The analysts are encouraged to use different equipments and models.

14
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MRM chromatograms of four nitrofuran metabolites standards

7820

(2.0 pg/kg) and isotope standard(1.0 ..g/'kg)
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Figure B. 1 —MRM chromatograms of four nitrofuran metabolites standards



