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KRV E marbofloxacin 115550-35 1 CiyHisN, O, F 362. 36
KBV E enoxacin 74011-58-8 Cis Hi; FN, O, 320, 32
"£HUE ofloxacin 82419-36-1 Cys Hao FN, O, 361. 37
HAUE norfloxacin 70458-96-7 C,e Hu FN, O, 319.33
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ﬁlﬁ ﬁ nalidixic al:id 389—08—2 C;g H12 Nz 03 232. 23
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WA R-DS ciproflloxacin-D8 —_ 339, 81
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Foreword

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

This standard was drafted by Zhejiang Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China.

The standard was mainly drafted by Xie Wen, Chen Xiaomei, Ding Huiying, Qian Yan, Liu Haishan,
Zhang Huimin,
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Determination of fifteen quinolones residues in

royal jelly for import and export—LC-MS/MS

1 Scope

The standard specifies the met ermination of fifteen quinolones

residues in royal jelly by LC-MS
This standard is applicable to the deter es of marbofloxacin, enoxacin, ofloxacin,
norfloxacin, ciprofloxacin, danofl . enrofloxacine. lomefloxacin, orbifloxacin,

difloxacin, sarafloxacin, sparflox mequine in royal jelly.

2 Normative references

The following normative docum ,» through reference in this text,

constitute provisions of this pr erences, subsequent amendments
to,or revisions of,any of thes , parties to agreements based in
this professional standard are ity of applying the most recent
editions of the normative doc references, the latest edition of
the normative document refer

GB/T 6682 Water for analyti test methods.

3 Principle

Methanol is used to precipitate protein. Then the supernatant is cleaned up with HLB cartridge. The
residues are determined by LC-MS/MS and quantified by external standard method or internal
standard method.

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.

12
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4.1 Acetonitrile:HPLC grade.

4.2 Methanol:HPLC grade.

4.3 Formic acid:HPLC grade.

4.4 Ammonia water:25% ~28%.

4.5 Methanol aqueous solution: Methanol-water (1+9, V/V).

4.6 5% Ammonia in methanol sol +95,V/V).

4, 7 Marbofloxacin, enoxacin, hydrochloride, danofloxacin
mesylate, enrofloxacine, lomefil in, difloxacin, sarafloxacin
hydrochloride, sparfloxacin, oxolinic acid, nalidixi

D8 standards:Purity —=96%. Other informati

»norfloxacin-D5 and ciprofloxacin-

4.8 Standard stock solutions:
(accurate to 0. 1 mg), dissolve with
Standard stock solutions should be st
for three months.

appropriate amount of each standard (4.7)
tion of solution is 100 pg/mL.
ndard stock solutions are stable

4.9 |sotope standard stock solutions
appropriate amount of each standar
of solution is 100 pg/mL. Standar

rofloxacin-D8: Accurately weigh
respectively, the concentration
1 C~4 T in refrigerator.

4. 10 Blank sample solution: A
jelly sample without fifteen quin

lution is prepared with royal

4. 11 Calibration curve standa
standard stock solution to 2 ng/
working solution with blank solution

the requirement, dilute the
sand 20 ng/mL, mix standard
. It is same as 4 pg/kg,5 pg/kg,
10 1 9/kg,20 pg/kg,and 40 pg/kg quino n sample. concentrations of norfloxacin-D5 and
ciprofloxacin-D8 are 7.5 ng/mL.

4.12 Qasis (HLB) solid-phase extraction (SPE) cartridge:500 mg,5 mL or equivalent. It should be
conditioned with 5 mL methanol followed by 5 mL water before use.

4.13 Membrane filter:0.45 um,organic type.

5 Apparatus and equipment

5.1 Liquid chromatography-tandem mass spectrometry,equipped with electrospray ion source.

13
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5.2 Analytical balance,accuracy:0.000 1 g,0.01 g.
5.3 Solid phase extraction vacuum container.

5.4 Centrifuge: =6 000 r/min,

5.5 Vortex mixer,

5.6 Rotary vacuum evaporator.

5.7 Centrifuge tube:Polytetrafluoroethylene,50 mL.

6 Sample preparation and storage

Royal jelly is about 500 g. The sample is melted under room temperature. Keep the prepared sample
into two sample bottles, seal and label. The test sample is stored at room temperature. The rest
sample is stored in — 18 C refrigerator. In the course of sample preparation, precautions shall be
taken to avoid contamination or any factors,which may cause the change of residue content.

7 Analytical Procedure

7.1 Extraction

Weigh ca 2 g of the test sample (accurate to 0. 01 g) into a 50 mL centrifuge tube. Add 0. 2 mL
isotope standard solution of norfloxacin-D5 and ciprofioxacin-D8 (150 ng/mL) and 10 mL water,mix
it. Standing for 2 min. Add to 20 mL with methanol. Vortex for 1 min under 2 000 r/min. Centrifuge
for 5 min under 6 000 r/min,then filtrate and transfer 5. 0 mL supernatant layer into a container. Add
25 mL water,mix it.

7.2 Clean up

Transfer the above solution into the Oasis HLB cartridge (4.12), discard the eluate. Rinse the
cartridge with 56 mL water and 5 mL methanol aqueous solution (4.5), discard the eluate. The
cartridge is dried to “dryness”. Elute the cartridge with 4 mL 5% ammonia methanol (4.6). The elute
is transferred to flask with acetonitrile. The solution is evaporated to nearly dryness in a water bath
below 45 C. The residues are reconstituted in 1. 0 mL acetonitrile-methanol-0.15% formic acid {2+
20+78,V/V/V),mix it. The solution is passed through 0. 45 pm filter. The filtrate is ready for LC-
MS/MS determination.

14
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7.3 Determination

7.3.1 LC-MS/MS operating conditions

a) Column:Cs,150 mm x4, 6 mm(i.d. ),5 gm or the equivalent.

b) Mobile phase:See table 1.

Table 1—Gradient of mobile phase

Time/ (min) Acetonitrile/ % Methanol/ % 0.15% formic acid/%
0 2 20 78
4 5 20 1
8 10 . 20 70
10 40 20 40
15 40 20 40
15.5 2 20 78
22 2 20 - 78

¢) Flow rate.0,.4 mL/min.

d) Injéction volume:50 ul.

e) lon source:Electrospray ionization.

f) Polarity:Positive.

g) Monitoring model: Multiple reaction monitor (MRM).

h) Nebulizer gas (GS1),curtain gas (CUR) , auxiliary heater gas (GS2) are all high purity nitrogen
(N2) or equivalent. Optimize the flow rate of each gas and ion source temperature to reach the
requirement of the sensitivity of mass spectrometry. Detailed parameters, qualifier and
guantifier MRM are listed in annex B.

7.3.2 LC-MS/MS determination

According to the goncentrations of quinolones in sample solution, select the standard working
solution of similar concentration to that of sample solution. The responses of quinolones in the
sample solution should be within the linear range of the calibration curve. The standard working
solution should be injected randomly in between the injections of the sample solution of equal
volume. Under the above LC-MS/MS operating condition, the retention time of marbofloxacin,
enoxacin, ofloxacin, norfloxacin, ciprofloxacin, danofloxacin, enrofloxacine, lomefloxacin,

15
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orbifloxacin, difloxacin, sarafloxacin, sparfloxacin, oxolinic acid, nalidixic acid and flumequine is

12.4 min,13. 3 min, 13. 8 min, 14. 5 min, 14. 8 min, 14, 8 min, 15. 1 min, 15. 1 min, 15. 2 min,
15.5 min,15.5 min, 15. 5 min, 17. 0 min, 19. 1 min, 19. 4 min. Selected ion chromatograms of the
standards are shown in figure C. 1 of annex C.

7.3.3 LC-MS/MS confirmation

Under above determination condition, the variation range of the retention time for the peak of analyte
in unknown sample and in the standard working solution can not be out of range of +0.25%. For the

same analysis batch and the sam the ion ratio between the two
daughter ions for the unknown sa tion at the similar concentration
can not be out of range of table 2 must be present in the sample.
Table 2—Maximum permitted toleranc intensities while confirmation
Relative intensity/% =50 =>10~20 =10
Permitted tolerances/ % +20 5 +30 +50

7.3.4 Blank test

The operation of the blank test is the same as the d e method of determination,but with

the omission of sample addition.

8 Calculation and expressi

Calculate the content of quino LC-MS/MS data processor or

according to the following form tracted from the above result of

calculation.

(1)

Where

X —the residue content of quinolones residues in the test sample., xg/kg;

¢, —the concentration of quinolones residues obtained from calibration curve,ng/mL;

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

m —mass of test sample of final sample solution.,g.
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9 Limit of quantification (LOQ) and recovery

9.1

The limit of quantifications of quinolones are 5 ug/kg.

9.2 Recovery

According to the experimental
table 3.

Limit of quantification

Compound

marbofloxacin

enoxacin

SN/T 2578—2010

of fortifying concentrations see

(n=6)

Recovery/%

87.8~96.6

78.5~94.3

80.0~96.5

72.8~103.2

ofloxacin

norfloxacin

ciprofloxacin

79.6~105.0

85.0~106.0

71.0~91.2

75.4~96.9
72.0~94.0

72.0~99.6

75.0~104.0

73.0~102.5

71.0~108.0

78.0~107.0

danofloxacin

71.4~98.8

75.8~98.7

20

74.5~91.5

enrofloxacine

10

72.2~101.8

71.3~107.0

20

71.0~104.0

lomefloxacin

60.0~76.8

10

61.2~74.7

20

61.5~80.5

17
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Table 3 (continued)

Compound Spiked level/(pg/kg) Recovery/ %
5 72.0~98.6

orbifloxacin 10 72.5~98.1
20 73.0~99.0

5 62.6~71.2

difloxacin 10 60.3~81.9
20 62.0~74.5

5 . 61.6~78.0

sarafloxacin 10 61.2~73.4
20 61.5~83.0

5 74.2~~108.6

sparfloxacin 10 73.4~104.0
20 71.5~99.0

5 77.8~-87.6

oxolinic acid 10 ';4 4~98.3
20 70.1~97.0

5 71.4~97.4

nalidixic acid 10 75.7~96. 8
20 72,5~98.0

5 51.6~81.6

flumequine 10 51.8~70.0
20 50.5~71.5

18
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Annex A
(Normative annex)
Standard information

Table A. 1—Standard information of quinolones

Name CAS No. . Molecular formula Molecular weight
marbofloxacin 115550-35-1 CizHigNaOs F 362,36
enoxacin 74011-58-8 CisHy; FN, O 320. 32
ofloxacin 82419-36-1 CisHzoFN; Oy 361.37
norfloxacin 70458-96-7 CigHigFN; 03 319.33
ciprofloxacin
] 86393-32-0 CyyHis FN3 Qs HCI 367. 81
hydrochloride
danofloxacin
119478-55-6 CaoHze FN; 0 S 453.6
mesylate
enrofloxacine 93106-60-6 CisHz FN3 Oy 359.4
lomefloxacin
. 98079-52-8 CiyHis F2Ns O; HCI 387.8
hydrochloride
orbifloxacin 113617-63-3 CisHaoFsN; O 395, 38
difloxacin 98106-17-3 CarHigFaNa Oy 400. 16
sarafloxacin
. 98105-99-8 Czn HH' Fz N:! Da « HCI 421.83
hydrochloride
sparfloxacin 111542-93-9 CioHz2 F2 N, Oy 392. 40
oxolinic acid 14698-29-4 CiaHys NOs 261.23
nalidixic acid 389-08-2 CizHi2N: 05 232.23
flumequine 42835-25-6 Cn H12 FNO, 261. 25
norfloxacin-D5 — — 324. 33
ciprofloxacin-D8 — — 339. 81
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Annex B
(Informative annex)
API| 4000 LC-MS/MS conditions”

API| 4000 LC-MS/MS conditions:
a) Electrospray capillary voltage:5 500 V‘:
b) GS1.:289.59 kPa(42 psi);

¢) CUR:172. 375 kPa(25 psi);

d) GS2.310. 275 kPa(45 psi) ;

e) lon source temperature;550 C ;

f)  Collision gas (CAD) :6;

g) Qualifier and quantifier MRM,
exit potential (CXP) are shown in table B. 1.

ion energy (CE), Collision cell

Transition
Compound CXP/V lInternal compound
363. 2/320 10
marbofloxacin —
5 363. 2/345 10
| _
) 321.2/303. 10 ) )
enoxacin ciprofloxacin-D8
321.2/234. 3 10
. 362.2/318. 3" 8
ofloxacin norfloxacin-D5
362.2/261.2 6
. 320.0/233.3° 1
norfloxacin [ norfloxacin-D5
320.0/276.3 | 74 25 14
‘ _ 332.1/288.3° | 85 27 7
ciprofloxacin [ ciprofloxacin-D8
332.1/230.9 85 50 12
. 358.2/340.3" | 65 35 9
danofloxacin | ciprofloxacin-D8
358.2/283. 1 65 33 9 I

1) Non-commercial statement:Parameters listed in annex B are accomplished by APl 4000 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.
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Table B. 1 (continued)

SN/T 2578—2010

Transitions

Compound / DP/V CE/V CXP/V lInternal compound
m/z
: 360. 2/316. 2° 76 29
enrofloxacine ciprofloxacin-D8
360.2/245. 4 76 35 9
352. 3/265. 1° 80 35 10
lomefloxacin —
352, 3/308. 2 80 24 10
- : 396.0/352.0° 76 27 9
orbifloxacin —_
396.0/295.0 76 35 ]
| 3 400. 0/356. 0° 76 ) , )
difloxacin ciprofloxacin-D8
400.0/299 9
g 386. 1/342, 8
sarafloxacin ciprofloxacin-D8
386. 1/299 7
, 393.2/292. 2° 10 )
sparfloxacin ciprofloxacin-D8
393. 2/349. 2 10
: 262.0/244. 4° 18 ,
oxolinic acid ciprofloxacin-D8
262.0/216. 18
T 233. 2/215. 10 :
nalidixic acid ciprofloxacin-D8
233.2/187 10
3 262.1/244, 10 ;
flumequine ciprofloxacin-D8
262.1/202.1 10
norfloxacin-D5 325.4/281.2 9 -_—
ciprofloxacin-D8 340. 1/296 10 -

8 product ion is used for quanti
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Annex C
(Informative annex)

Selected ion chromatograms of quinolones standards
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Figure C. 1—Selected ion chromatograms of quinolones standards (2.5 ng/mL)
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Intensity/cps
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Figure C. 1 (continued)
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