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D etermination of Ten N itroi midazole Residues in Royal Jelly by High
Performance L iquid Chromatogrgphy Tandem M ass Soectrametry

XIEWen , CHEN Xisomei', DING Hui-ying, HOU Jian-bo', X1Jun-yang, Q AN Yar’
(1 Zhejiang Entry - Exit Ingection and Quarantine Bureau, Hangzhou 310012, Ching
2 Zhejiang L ead Product Technic Co. Ltd., Hangzhou 310012, China)

Abstract Nitoimidazoles and their hydroxy metabolites are banned substanceswith antibiotic and
anticoccidial activity They are sugpected o be carcinogenic and mutagenic In thispgper, a rgid,
sensitive and selective method for the detemination of ten nitoimidazole residues including dimet-
ridamle(DM Z2) , 2-hydioxymethyl-1-methyl-5-nitoimidazle (HMMN 1) or dimetridazle - OH (DM Z0H) ,
metonidazole (MNZ), metonidamle- OH (MNZOH), mnidamle (RNZ), 5-nitrobenzimidazmle
(NB1), ipronidamle(IPZ), ipronidazmle - OH ( IPZOH), 2-methyl-5-nitoimidazle (MN 1) and 5-
chloro-1-methyl-4-nitoimidazole (QMN I) in royal jelly was established by liquid chromatogrgphy -

tandem mass pectrometry (LC - ESIMSM S). M ethanol was used 1o precipitate protein, the super-
natant lution was extracted with ethyl acetate under weak basic condition, cleaned up with Oasis
(HLB) and C; columns The quantitative detection wasperfomed by LC - M S/M Sonmultiple reac-
tion monioring(MRM ) mode under positive-ion electrogray ionization The iotope internal standards
(D; DMZOH, D;DMZ, D;-RNZ, D;-IPZOH, D;-1PZ) were added into the sample slutions, i-
ope dilution internal standard method or external standard method was used for quantitation analy-
sis The reaults showved that the calibration curves of ten nitoimidazle residueswere linear in the
range of 5. 0 - 60U g/kgwith correlation coefficientsmore than 0. 999 The recoveriesof ten nitroimi-
damle residues at the piked levelsof 10, 20 and 500 g/kgwere between 70% and 105%with R s
less than 12. 7%, and the quantitation limitswere all 10p g/kg The method was pecific and accu-
rate, and was witable for the detemination and confimation of nitoimidazole residues in royal jelly
samples
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1.2.2 15 mL HLB ( 5mL
5 mL ) ’ ’ ’ 6 mL ’ QI.S (
5mL ) , 6 mL 1, , 40
, LOmL - 0.15% 19 , , 0.45u m
1.3
Agilent Eclipse XDB-G; (5 m, 150 mm x 4.6 mm); : (A) 0.15%
B); : 0 8.0min, 13%A; 80 8.1min, 13% 40%A; 8.1 15.5min, 40%
80%A; 15.5 19.0min, 80% 100%A; 19.0 19.1 min, 100% 13%A; : 0.4 mL /min;
30M L
: (ESI); : : : : :
4 800V, (GSL): 0.289MPa; (QUR): 0.172MPg; (Gx2): 0.31
M Pg; (Tem): 540 ; (CAD): 41.4 kPa, 1
1
Tablel Standard infomation and optimized mass gectrometric parameters of nitroimidazles
Retention . ) Collision energy
Campound fime t/min Parent ionm /z Daughter ionm/z UN IS canpound
M etronidazole - OH (MNZOH) 9.0 188.1 123.07,126.0 19,26 D;-DM ZOH
2M ethyl-5-nitoimidazole (MN 1) 9.4 128.0 82.07,42.0 26,51
2-Hydroxymethyl-1-methyl-5-nitoimidazle 11.4 158.0 140.1" ,55.0 16,31
(HMMN 1) ; or D imetridamle - OH (DM ZOH) D3 DM Z0H
M etronidazole (MN Z) 11.9 172.0 128.27,82.1 21,35 D, DM ZOH
D imetridazole (DM Z) 13.8 142.0 96.0",81.0 23,36 D;DMZ
Ronidamle(RNZ) 14. 4 201.1 140.2" ,110.2 17,25 D3-RNZ
5-Chloro-1-methyl-4-nitroimidazole (QVIN 1) 15.8 162.0 116.0° ,145.0 26,24
5-N itrobenzimidazole (NB 1) 16.3 164.0 118.0°,91.0 32,52
pronidazle - OH ( IPZ0H) 17.5 186.3 168.17,122.3 19,29 D;-IPZOH
pronidazle( IPZ) 18.5 170.2 109.07 ,124.1 37,26 D;-IPZ
D, DM Z0OH 11.3 161.2 143.1 18
D;DMZ 13.5 145. 2 99.0 25
D;-RNZ 14.3 204.2 143.3 17
D, -IPZOH 17.5 189.2 171.2 20
D;-IPZ 18.4 173.1 127.2 28
* guantitative ion
2
2.1
1.0mg/L ;
, , EC/657
4 ( 1, 1.5 [/ ),
EC/657 ,
1 “ 1. 311 , 2
2
Table 2 Molecular ions, main daughter ions and possible structures of nitoimidazles
Campound Molecular ion Main daughter ions
MNZOH 188.1,[M +H]* 126.0,[M +H - H,0 - H,C=CHOH] *
MN | 128.0,[M +H]* 82.0,[M +H-NO,]"; 42.0,[M +H-NO, - CHz - C=CH] "
DM ZOH 158.0,[M +H]* 140.1,[M +H - H,0]"; 55.5,[M +H - NO, - C=CH - CH,0] *

MNZ 172.0,[M +H]* 128.2,[M +H - H,C=CHOH]*; 82.1,[M +H - H,C=CHOH - NO,] *
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( 2)
Campound Molecular ion Main daughter ions
DMZ 142.0,[M +H]* 96.0,[M +H-NO,]*; 8L.0,[M +H-NO, - CHz]*
RNZ 201.1,[M +H]* 140.2,[M +H - HO- CO-NH,]*; 110.2,[M +H-NO- HO - CO- NH,] *
QuN | 162.0,[M +H]* 116.0,[M +H -NO,]*
NB I 164.0,[M +H]* 118.0,[M +H - NO,] "
IPZOH 186.3,[M +H]* 168.1,[M +H - H,0]"; 122.3,[M +H - H,0-NO, ] *
IPZ 170.2, [M +H]* 109.0,[M +H-NO, - CH3]1*; 124.1,[M +H-NO,]*
2.2
pH 8.0 10 ,
, , , 27% 68%;
(40%) (30%) ,
55% 83%
2.3
0.15% (12 9 - 0.15% (3 7) - (1 9 - (3 7)
’ 3 1
2- I
0. 15% , pH
0.15% (1 9
2.4
5.0 10 20 50 60p g/L , ,
Y , X (U g/kg) , , 10
r>0.999, 3
3
Table 3 Transitions, linear equations and correlation coefficients(r) of nitroimidamles
Campound Transitions L inear equation r
MN ZOH 188.1/123.0 Y =0.024 7X - 0.011 9 0.999 9
MN I 128.0/82.0 Y =1.62 x10°X +2.00 x10° 0.999 7
DM ZOH 158.0/140. 1 Y =0.053 8X - 0.027 9 1. 000
MNZ 172.0/128.2 Y =0.064 9X - 0.018 4 1. 000
DMZ 142.0/96.0 Y =0.055 0X - 0. 044 6 0.999 9
RNZ 201. 1/140. 2 Y=0.028 9X +1.25x10"* 0.999 8
QUN | 162.0/116.0 Y =6.39 x10*X - 315 0.999 7
NBI 164.0/118.0 Y =2.98 x10°X +1.94 x10° 0.999 2
IPZOH 186.3/168. 1 Y =0.035 4X +0.058 7 0.999 0
Pz 170. 2/109. 0 Y =0.040 2X +0.077 1 1. 000
2.5
’ [17] 7
2.6
10 , 10 20 50M g/kg ,

6 70% 105%, RD 1.4% 12.7%
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