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Determination of residues of nitroimidazoles and

their metabolites in honey—
LC-MS/MS method
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HERHERBXAYRH
REMABENNE
W tE - R/ Bl A

1 EH

AAFEHE T o R (B AR MNZ, TRD BRI -2 2 5)-2-78 I 32-5-m B vk e (]
# MNZOH, TR, = H @ pkwk (5% DMZ, F D) R R Y 2-32 P 2-1-P 2-5-F 0Kk (A 3K
HMMNI, FRD, 5 R (B8 IPZ, FRED RILAR B 2-(2-8 57 7 2)-1-F 3-5-79 3 0K ok (F 7%
IPZOH) , %M Bk (I #% RNZ, F )R 8 & QB G- PR R RN e Tk, LRMERMAELY
hE XL AR .CAS SMMN S FHEES LEX A,

B A TEEPHERSLEEYRERBYRERHTE.

2 MEHIIAXH

T3 SC4 F B9 2 508 o AR M I 5L TR M A AR RS AR 3K, LR IE B T RS0 LBER BT
8 B B (R A 5 B iR B9 20 SR TT R A58 A T AAR M, SR T » B JBh AR 8 A 4 o 2k B B XL B9 4% 7 BT 52
BEEUHAXECHNETRA. LEATEHPNSIHE, KBFRAERTARRE,

GB/T 6682 4yH7sc% = KA Ry 8 (GB/T 6682—2008,180 3696:1987,MOD)

3 HERE

AL A RLAARE F Z B 2 B SR R ZE ke 26 2 ) B L AR, 2 T 1R B o, ) P WA il
AR S 52 , BR BETE L, AR IR S B

4 EFIEE

B dE B A BB, B R 2 A g, KR GB/T 6682 ALEH—& K.
4,1 WpE.HPLC 4.
4.2 ZBRLHE.
4.3 ZM&.HPLC%.
4.4 AL HER.DMZ-D; . JPZOH-D; . HMMNI-D;, , 4 fF >98% .
4.5 MNZ.MNZOH.DMZ.HMMNI.IPZ.IPZOH #1 RNZ ¥ % & . ZiE=>98%,
4.6 MNZ.MNZOH.DMZ. HMMNI.IPZ.IPZOH # RNZ #5 ¥Ef4 & %W 1 mg/mL, EHRKBER
@ MNZ.MNZOH .DMZ HMMNI.IPZ.IPZOH F1 RNZ #7 ¥ & (4.5), I8 (4. D AR 1. 0 mg/mL
(AT HE R A 0, B B U AFEAE 4 CUKBP, A RFE 6 T H .
4.7 DMZD, IPZOH-D, il HMMNI-D; H#78% %M 100 pg/mL. FREGERE DMZ-D; JPZOH-D;
HMMNI-D, R4 4), FIF B4 DR 100 pg/mL A48 fE&BILFERE 4 CHAEF.
4.8 DMZD,.IPZOH-D, 1 HMMNI-D, W4 T/ :1 pg/mL, BUERARMEBATEG DR
B 1 pg/mL TR, W LEHBE ¢ TR
4.9 MNZ.MNZOH.DMZ . HMMNI.IPZ.IPZOH #1 RNZ #7 % TYE % ¥ FI B BE (4. D) 43 51 B Bk BE
FEY 1 ng/mL~100 ng/mL #5 ¥ LIS, HH AR WK BE N 50 ng/mL, .
4.10 HE-KQ+H8, EBE) B 20 mL HEE@. DF 80 mL K, BAHS.
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5 W&

5.1 WOAHGE-FE/ R (RN iAW ER T,
5.2 ARV ER0.01gM0.1Img&H—F.

5.3 REHRARMNBMHLEE.

5.4 WIERSHE.

5.5 HER . HFZEAET 80 kPa,

5.6 BLOHL:FEEAET 2 500 r/min,

5.7 W 4E:5 mL,200 pL,

5.8 B .AHLAH,0.45 pm,

6 RENAESRE

6.1 REHHE

B FELBAL ST 0W 0.5 kg ENRFE. BI&EHFORXFEE TSRS, BH,IFE LR
MR BRAE LB A, B B (b AF RS R R AR B A B
6.2 HENRE

KA TRERETREFUT),

7 HNESR

7.1 #£m]

HEFAFREX 10 g OB 2] 0. 01 ) ik#%, B F 50 mL HEB LB, EFMA 50 pL 3 FARRE S ER
(4.8),3 mL~5 mL K, TIRERSIH LRERSZERCSHEMR. MA 10 mlL ZMZEEU.2),BE
30 5,2 500 r/min B.0 3 min, R EEZMZEED 50 mL #BILER, BMA 10 mL ZRZEEM.2),&E
HEREBCPE, G IR0 CARBEHXRE T, HEE-K(4. 1001, 0 mL E2, o 38 B # A
o, kWA £ 33 R K O I R
7.2 Wz
7.2.1 SEFRELBEH

a) AR N Ci b3 pm, 150 mmX 2. 0 mm (1) sl A0 243

b)  WEhA . HBE+5 mmol/L Z BREEHE W

¢) i :0.20 mL/min;

& BEBBEERT .2 LH# B;

e) Eﬁ:iﬁ;

D k#2565 pl,

7.2.2 BREKBRiEEG

20K C,

7.3 MR - BRI R
7.3.1 EHHME

HEFTHE & U SE B 5 40 SR A8y ) o O B 0 38 4R B I [ 5 PR ME R — B, F ELAE AN BRI RS IR & % B
oh, & S VE B T A SR BE S ok BE T Y IR AR 4 4 00 A B o D VRO R B, BB A VR AR X R 22 R
KL 1 AL SE A B S RT3 TR S P A AE S N A A

1 EMWENENEFEEORXALTFAIRE

X FE B >50% >20%~50% >10%~20% <10%
FOUF X i 2 +20% +25% +30% +50%
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7.3.2 ER#E '
BRETAERRG OEBRMAAK- SRABRERMETHIERE, URES AR EE B LE D
ARAR , TAER MR BE (ng/mL) g BR AR 4R , 4] 6 xAARME TAE# 48 (1 ng/mL~100 ng/mL), FI4R2ME T ¥l
SR X RE S AT A2 B R & A WO b M I R L B P (X ER W E MRS N . s DMZ-D, £ MNZ,
DMZ f1 MNZOH W #7 f# fi; HMMNI-D, 4£ 3% HMMNI #1 RNZ /4 45 {4 /i ; IPZOH-D; £ % IPZ H
IPZOH At EMA . 7 ERAMERMT , FAN bR MY M bR B F 3 65 13% B 2 WH & D,
7.4 FFRR
B LG 1~ DAE, M E— R # T T RRNE.

7.5 ZAaRK
BRARBURFESS B8 R (7. 1~T7. DERTHT .
8 HRitH
B (DA,
Al x C' ------------------------------
= A (1)
=l L

o, HE S P AR IR ORI B AV Y RO PR, AL N R B T 7 (ne/ke) s
A G R 2 TR % LAV A i e T AR 5 L N A o 1 B LA
e~ FE ke R AV AR HE R R, B N A T (ng)

A, ——HR HE i SR B K ke o AR Oy 4 W T AR 5 R N AR R T BR L AE
m——HE i AR, AN T () .

. N ERTIREAME.

9 A3l (IK BR | (20 i 3 56 Bl F0 W W BE

At MNZ.DMZ RNZ #1 1PZ 3 EAKFR B 1. 0 pg/kg, HMMNI,IPZOH # MNZOH #l & fi§
FiR 2.0 pg/ke,

e T P 0 R DK et R LA U 0 S I ok R R (1 e 9 B (AR B IED) B IR AR M8 (n=10) «

BMANER 1.0 pg/kg, MNZ . DMZ ,RNZ #i IPZ [ B B 7 98% ~107%;

BMAF-H 2.0 pg/kg, MNZ . DMZ . RNZ,IPZ ,MNZOH , HMMNI F1 IPZOH [ g S H5 [ 7€ 96 % ~107% 5
WA 5.0 pug/kg, MNZ,DMZ RNZ,IPZ MNZOH ,HMMNI $1 IPZOH o] W 35 BBl 7F 97 %6 ~107% ;
A ¥R 10,0 pg/kg, MNZOH, HMMNI f1 IPZOH [8] i %75 B 7E 99% ~100% ,

fE 1.0 pg/kg.2.0 pg/kg.5 pg/kg 1 10. 0 pg/kg BWMAKF- L, HAXHHRHEM 2 (RSD) A 4.224~8. 1%,
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WERLAGYREARBOPLER ALER.
HELEHR . CAS SREXN S FHE

M R A
(BEERR)

FA BEBEADERERBWIIER . ZXER.
EEHR . CAS ERENLFER
F5 I BRI E R/ R LSRR x4 FHEE| CASS
N
B OQ\ / )\
1 Metronidazole N* N CH, 171 443-48-1
(MNZ) / / ’
o
C:HsOH
(\on
£ 7 s AR, i Ay N
2 Metronidazole-OH O:N OH 187 4812-40-2
(MNZOH) \ /
N
N
SUEE A 0{ / )\
3 Dimetridazole Nt N CH, 141 551-92-8
(DMZ) i |
0 CH,
N
4 Hydroxydimetridazole N* N CH,0H 158 936-05-0
(HMMND // '
© CH,
N
5 ke o/ \
5 Ronidazole \N-i- CH,COONH, 200 7681-76-7
(RNZ) Il T
0 CH,
CHa
R AR IL CH,
6 Ipronidazole O,N 169 14885-29-1
CHis
(IPZ) \&7/4
N
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FA(E)
Fg R/ AR/ R ¥ HR HY4GFHE | CASE
0
AN
N*__o-
FRARERREY N
7 Ipronidazole-OH / \ 185 35175-14-5
(IPZOH) H,C
HO N

H,C |
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W % B
(MR
meEEEEREF
£B1 RIBGERRESF
B ] /min R/ % 5 mmol/L Z MG MW/ 1%
0.00 20 80
1.00 20 80
2.00 90 10
5.50 90 10
6. 00 20 80
B 8.00 20 80
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M % C
(FRERSR)
Rt/ SRR ERRTFBHEESR
BFE -amEE FaBEBREESD, ERFEN;
i EE B FRE (SRM);
FHS BIKAYFARAS MESIYRAES;
WEE L 4 200 V;
% E 4 EREE 350 C.,
®C1 EEETFSHOER
BEF EEEF EBEHT
NEWH (m/z) (m/z) (m/z) R R/Y
B2 22
MNZ 172 128
128 14
123 14
MNZOH 188 123
126 16
81 24
DMZ 142 96
96 18
bH] 27
HMMNI 158 140
140 12
55 21
RNZ 201 140
140 12
109 19
1PZ 170 124
124 16
122 17
IPZOH 186 168
168 11
DMZ-Dy 145 99 99 16
HMMNI-D, 161 143 143 12
IPZOH-Ds 189 171 171 13
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PEd

W % D
(BEREHR

HEKMEARHEBAARRFRENE

5.01

MNZ 172>128

4.74
4.22
MNZOH 188>123 ‘ t

5.50
IPZ 170>124 “

5.26
IPZOH 186> 168 k

5.26
PZOH-Dy 189>1T1

100 100
B0 80
60 60
40 DMZ 142>96 40
20 20

100 5.00 100
80 80
60 60
40 DMZ-D; 145>99 40
20 20

0 0

100 4.65 100
80 I 80
60 # 60
40 RNZ 201>>140 ‘é‘ 40
20 20

0 0

100 4,565 100
80 80
60 60
p HMMNI 158140 40
20 20

0 = et 0

100 4,60 100
80 80
60 60
40 HMMNI-Dy 161143 40
20 20

iD ABREL L LI AL EL LN LR LN B LB BB L 1 G T

1 2 3 4 5 6 1T 8
t/min

=

— e
1 2 3 4 5 6
/min
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