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Abstract A HRLC - ARCI( +) MS/M S method was developed for the detemination of nitoimidamle
resdue metonidamle(MNZ), dimetridamle(DMZ), tindamle(TNZ), monidamle(RNZ), temidamle
(TeNDZ), ipronidamle ( IPZ), hydoxy-metonidazmle (MNZ-OH), hydoxy-ipronidamle ( IPZ-OH),

2-hydroxymethyl-1-methyl-5-nitro-imidazle (HMMN ). The samplewas extracted by acetonitrile after
gopended deuterium-marker (HMMN HD°; IPZ-OH-D°) and cleaned up on aOasisMCX C,; SPE col-
unn The analyteswere sparated on aW aters Superiorex OD S C;gs colunrm with gradient elution using
amixture of water - acetic acid (0. 1% ) and acetonitrile - acetic acid (0. 1% ) as the mobile phase,

and detected under aA PCI positive detector atMRM mode The LOQ (S/N >10) of nitoimidazles
residues in the negative honey, ryal jelly and freeze-dride ponvder smples were 0.5, 0.5,

1.0y g/kg, regectively The regponse for nittoimidazleswas linear in the range of 0. 5 - 50. Op g/
L with correlation coefficients in the range of 0. 993 2 - 0. 999 5
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Fig 1 The chenical structuresof representative
nitroimidazoles
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10 mL ), 5mL 10% ( ) , 15 mL ,
, 1mL , , 0.22M m , HAR.C-MSMS
1.4
. Waters Superiorex ODS Cjg (54 m, 4.6 mm x 250 mm) ; 25 0.1% (
) 0.1% ( ) , 95 5, 2 min 4 min
65 35, 6 min 10 90, 2 min, 1 min , 5 min;
0.8 mL /min, 10p L
MSMS : ( ); ; (+);
(MRM); 5250 V; 14. 00 mL /min;
7.00 mL /min; 500 ; 11V, 50ms
10.0V; 8 mL /min; 413. 8 kPz; 35V;
200 V; 2HA; (DF) - 200.0V;
(cav): 2300.0V 1
1
Table 1 Qualitative and quantitative ions, cllision energy, retention time of nitoimidazole drugs
Campound Qualitative ionsm/z Quantitative ionsm /z Collision energy V /V Retention time t/min
MNZ-OH 188.0/125.9, 188.0/144.0 188.0/125.9 25, 20 9.01
MNZ 172.0/128.0, 172.0/82.10 172.0/128.0 22, 35 9.48
HVIMN | 158.0/140. 0, 158.0/55.1 158.0/140. 0 20, 33 9.67
HVIMN -D® 161.0/143.1, 161.0/58.0 161.0/143. 1 24, 32 9.63
TeNDZ 186.0/128.1, 186.0/82.2 186.0/128. 1 24, 40 9.90
RNZ 201.0/140.0, 201.0/110.0 201.0/140.0 18, 25 10.21
DMZ 142.0/96.1, 142.0/81.1 142.0/96. 1 25, 37 10.32
™NZ 248.0/121.0, 248.0/93.1 248.0/121.0 25, 28 11. 06
IPZ-OH 186.0/168.0, 186.0/122.1 186.0/168. 0 20, 28 11. 40
IPZ-OHD? 189.0/171.0, 189.0/125.0 189.0/171.0 25, 35 11. 40
IPZ 170.0/124.1, 170.0/109. 1 170.0/124. 1 25, 35 12.79
2
2.1
[2-4]
2 , 20 mmol/L
2 mol/L , SPE SPE ,
2.2 MS APCI
ESI , APCI
) 150 , APCI
2.3
AFCI , M +H]" ,
; , Q2 ,
, MRV , , 1
1 2 , )
+2.5% ;
[13]
2.4 LC-MSMS
, 0.1% 0.1% 98 2, 10 min 2 98,
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t /mn
(S/N =10) 0.5 g/kg, 1.0
M g/kg 0.5 50.0d g/L , 2 MRM
., r 0.9932 0.9995 Fig 2 Multiple reaction moniior(MRM)
9 ion chromatograms of nitoimidazole drugs
1 MNZ-OH, 2 MNZ, 3 HVMMNI, HMMN D®,
3 4 TeNDZ, 5 RNZ, 6 DMZ, 7. TNZ
2.6 & IPZOH, IPZOHD3, 9 IPZ
4
3 9 (n=10)
Table 3 Added concentration, average recovery, relative standard deviation for 9 nitomidazle drugs
in royal jelly and freeze-dried powvder samples(n =10)
. Royal jelly( ) Freeze-dried povder ( )
Compound ~ Addedw, /@ g kg™’ = L=
p Al lg kg) Recovery R/% RD s/% Recovery R/% RD s/%
MNZ-OH 0.5, 1.0, 2.0 81, 74, 82 12.9, 4.73, 6.82 74, 83, 92 15.95, 5.44, 4.98
MNZ 0.5, 1.0, 2.0 75, 75, 90 9.04, 5.56, 4.05 89, 92, 94 8.50, 7.79, 8.53
HMMN | 0.5, 1.0, 2.0 88, 82, 90 11.2, 4.55, 4.05 88, 88, 95 10.32, 8.43, 7.00
TeNDZ 0.5, 1.0, 2.0 87, 84, 91 8.24, 7.74, 3.79 96, 93, 97 5.26, 7.59, 5.48
RNZ 0.5, 1.0, 2.0 70, 71, 82 9.21, 6.25, 5.42 79, 77, 86 11.43, 5.81, 4.24
DM Z 0.5, 1.0, 2.0 71, 70, 84 10.2, 4.95, 4.04 92, 84, 92 7.45, 7.38, 8.37
™NZ 0.5, 1.0, 2.0 68, 73, 83 7.38, 7.52, 3.95 72, 80, 86 6.82, 8.44, 9.45
IPZ-OH 0.5, 1.0, 2.0 71, 71, 84 9.05, 5.31, 3.48 81, 84, 86 12.68, 7.79, 6.58
Pz 0.5, 1.0, 2.0 80, 72, 86 10.9, 6.65, 3.69 75, 76, 88 11.53, 10.35, 6.64
4
Table 4 The content range, repeatability and reproducibility equations of nitoimidazole drugs
in royal jelly and freeze-dried povder samples w/l g kg')
Nane Content ran Royal jelly( ) Freeze-dried powder ( )
% Repeatability Reproducibility Repeatability Reproducibility

MNZ-OH 0.5 25.0
MNZ 0.5 25.0
HVMN1 0.5 25.0
TeNDZ 0.5 25.0
RNZ 0.5 25.0
DMz 0.5 25.0
™NzZ 0.5 25.0
IPZOH 0.5 25.0
IPZ 0.5 25.0

lgr=0.9570 Igm - 0.817 6
lgr=1.0922 Igm - 0.864 8
Ilgr=0.9930 Igm - 0.774 2
Igr=0.906 7 Igm - 0.698 9
Ilgr=0.9814 Igm - 0.768 2
lgr=1.107 2 Igm - 0.860 6
Igr=0.9894 Igm - 0.764 6
Igr=0.8991 Igm - 0.79 8
Igr=1.1057 Igm - 0.866 6

IgR=0.7115 Igm - 0.582 9
IgR=0.7225 I|gm - 0.626 3
IgR=0.6444 Igm - 0.547 1
IgR=0.6619 Igm - 0.503 9
IgR=0.600 1 Igm - 0.500 9
IgR=0.742 5 Igm - 0.563 2
IgR=0.9261 Igm - 0.591 7
IgR=0.4805 Igm - 0.497 8
IgR=0.6861 Igm - 0.566 8

lgr=21.2426 Igm - 0.956 4
Igr=0.9895 Igm - 0.926 2
lgr=1.0877 Igm - 0.987 3
lgr=1.027 6 Igm - 0.814 9
Ilgr=0.9215Igm - 0.999 4
lgr=0.8742 Igm - 0.926 7
Igr=0.9059 Igm - 0.860 6
Igr=0.8332 Igm - 0.866 8
Igr=0.4642Igm - 0.812 6

IgR=0.7642 Igm - 0.594 0
IgR=0.704 2 Igm - 0.597 0
IgR=0.7378 Igm - 0.647 9
IgR=0.669 8 Igm - 0.586 6
IgR=0.736 5 Igm - 0.654 6
IgR=0.404 2 Igm - 0.580 5
IgR=0.6250 Igm - 0.609 7
IgR=0.624 0 Igm - 0.649 9
IgR=0.1605 Igm - 0.611 6

*m: the average valuesobtained fran two independent detemination results

0.5 1.0u g/kg,



8 : 9 HALC - APCI( +)MSMS 939

(1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

, , . HRA.C-APCI(+)MSMS [J]

, 2007, 26(3): 385- 388
, . [J]. , 2006, 25
(4): 101- 103
: : . - [J]. :
2006, 24(4): 331- 334
XA Xi, LIXieovei, SHEN Jianzhong Detemination of four nitomidazles in poultry and svinemuscle and eggs by lig-
uid chramatogrgohy/ tandem mass gectrametry[J]. JAOAC Int, 2006, 89(1): 94 - 99

DAESH EIRE E, DERUYCK H, VAN RENTERGHEM R Rapid confimatory assay for the smultaneous detection of
ronidazole, metronidazole and dimetridazole in eggs using liquid chromatography - tandem mass gectametry[J]. Ana
lyst, 2000, 125(9): 1533 - 1535

FAMSM J, STRUTT PR, BARNES K A. Detemination of dimetridazle, ronidamle and their comnmon metabolite in
poultry muscle and eggs by high perfomance liquid chramatogrgphy with UV detection and confimatory analysis by amos-
pheric pressure chemical ionisation mass pectrometry[J]. Analyst, 1998, 123(12): 2545 - 2549

, , L. [J]. , 2003, 12(4): 249 - 253

VOO® C E, VAN DER STH. JJ, JACOBSJJ The mutagenic action of nitoimidazles . Metonidamle, ni-
morazle, dimetridazle and ronidazole[J]. Mutat Res, 1974, 26(6): 483 - 490

EIFE. PJ, BROWN JM. Phamacokinetics and toxicology of continuously infused nitoimidazoles[ J]. IntJ Radiat Oncol
Biol Phys, 1984, 10(8): 1311- 1314

SAMSM J, STRUTT PR, BARNESKA, etal Detemination of dmetridazole, ronidazle and their canmon metabo-
lite in poultry muscle and eggs by high perfomance liquid chranatogrgpohy with UV detection and confimatory analysis by
amospheric presure chamical ionisation mass gectrametry[ J]. Analyst, 1998, 123(12): 2545 - 2549

HURTAUD - PESSH. D, DEH.EPNEB, LAURENTIEM. Detemination of four nitoimidazole residues in poultry meat
by liquid chromatography - mass gectrametry[ J]. J Chromatogr. A, 2000, 882(1/2): 89 - 98

Integrated approach for the control on residues of coccicistats in eggsCP - 29[ EB/OL]. (2003 - 01) [ 2005 - 8] http: //
www. belgo. be/belgpo/hame/publ/pub_ ostc/CP/CP29_ en. pdf.

FORSTP LC-MS—A powerful tool in residue analysis of veterinary drugs[ EB/OL ]. http: / /mww. euroresidue. nl/
ER_ N /Key% 20lectures/ F% C3%BCrst% 2063 - 72. pdf. hemischesL andes-und Staatliches V eterinaruntersuchungsamt
Ferlichstrf e 19, D-48151 M Unster, Gemany. 8 - 1Q

(9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

934 )

CHANG Junbizo, RENER J, XIE Jingxi Progresson the chemistry of dibenzocyclooctadiene lignans[J]. Chen Rev,
2005, 105(12): 4581 - 4609
BARB.OVEM, ORETAL L, CHOBOT YV, etal Liquid chromatographic analysis of supercritical carbon dioxide ex-
tracts of Schizandra chinensis[J]. J Chromatogr. B, 2002, 770(1/2): 283 - 289
MEYERSA |, ALIAKJR, AITKEN RA. Asmmetric synthesisof ( - ) - steganone Further goplication of chiral bi-
aryl syntheses[J]. JAm Chem Soc, 1987, 109(18): 5446 - 5452

' , , . 3 COM PC
[J]. , 2008, 27(12): 1379 - 1382
, 2008, 27(10): 1091 - 1094
, , .. [J]. , 2008,
27(6): 595 - 598
HBATA T, MORI K, OKAMOTO Y, etal In chiral sparationsby HRLC[M ]. New York: Wiley, 1989, Chepter 13
NARAYANAN SR mmobilized proteins as chramatogrgphic supports for chiral reolution[J]. J Pham Biomed Anal,
1992, 10: 251 - 262
PNKERTON T G, HOWEW J, ULRICH EL, etal Pmwotein binding chiral discrimination of HALC stationary phases
madewith whole, fragnented, and third domain turkey ovamucoid[ J]. Anal Chem, 1995, 67(14): 2354 - 2367.
WANNER IW, ALBMBIKM C Re®lution of enantianeric anideson a cellulose-based chiral stationary phase  Steric
and electronic effects[J]. J Chromatogr, 1986, 358: 85 - 93
WANNER IW, STIFFN RM, HBATA T Relution of enantiomeric aromatic alcohols on a cellulose tribenzoate
high-perfomance liquid chromatogregphy chiral stationary phase A proposed chiral recognition mechanisn[J]. J Chroma-
togr, 1987, 411: 139 - 151



