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Determination of metronidazole,ronidazole,dimetridazole residues

in milk and milk powder—
LC-MS-MS method
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H-BFAY P B A D L R T AR |
“HHEBREEREDREBENIE
48 €8 - B BR R &

1 EH

AARERE T A PRk b B Rk e mAnk | A B AR AR B B A R ROOAE £ - R
FEHEW 2T .

Z bR AEIE FI T 4 S A8 b B e | v mknk | FP AR e K FLAR I D AR B R A O G FI R OE

A PR AE G 7 MG e B A G O Rk Y 0.5 pe/ke, BERRMN 1 ne/ke,
1-F B-2- 32 F BE-S-TR B K 2. 5 pg/kes PP FAHME S mA s . — MR 2.5 pg/ke, B A
MR 5 pg/ke,1- B H-2-3R I BE-S-HEEKME Y 12. 5 pg/ke.

2 MuHSIAXH

TR R EFOE T AR RS FATRA IR ER £, LEXEH I AXE, KMEIE
BB A (RERFHERM A RB TR AER TARAE, SR T, 205 R 35 4 5 A 5 i UM & 77 BF 5%
B AXEXHFRBEF A . LEREHBINSIHXE, HEFIRAEHTRRE.

GB/T 6379.1 WMEHFERSERNERE(EHESEEERE %184 8052 X (GB/T 6379. 1—
2004,1S0 5725-1:1994,IDT)

GB/T 6379.2 WIBHFHESERNERE(ERESEFE) S2Ho - HERENEFEER
¥ 5 P B ik 9 26 4K 5 8 (GB/ T 6379. 2-—2004,ISO 5725-2:1994,IDT)

GB/T 6682 Ar#rLi = FH/KHR X% & (GB/T 6682—2008,ISO 3696:1987,MOD)

3 RE

FZE-ZRZEERBURFE PR 05T, BB F B AR R B AL, B SO - sR K R B I 52, Y
kR,

4 WAFEHE

BB A RS, B AR A B AL, KA GB/T 6682 & M —%&K.
4.1 Zhk.
4.2 ZMRZE.
4,3 H®,
4.4 WHE.,
4.5 ZH.
4.6 =K.
4.7 TR, 4.2 650 CHRB4A L BETFFRERNESH.
4.8 T|AK-ZFQ+19) . BHE 5 mL XK, HZHEEAZE 100 mL,
4.9 FR¥ES: . A5 (metronidazole, CAS: 13182-89-3) . ¥ fil§ Bk B (ronidazole, CAS: 7681-76-7) , —. F
M (dimetridazole, CAS:551-92-8) . ¥ % H fif ¥ (metronidazole-OH, CAS: 7681-76-7) \1-fH &-2-5%
H-5-R4 2Bk Mk (hydroxydimetridazole, CAS: 936-05-0) , 5% {& %% @4 Kk Mt (RNZ-D3) | I 48 32 25 B 1Y 13k Mk

(MZNOH-D2) fIAR 1-H 3-2-55 B 2-5-FS B0kt (HMMNI-D3) : 4 M K T% F 98%.
1
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4.10  FR¥ERE S A B BARBUS BARKE & , B RC 1R 100 pg/mL BIFRERE W

4.1 BEFETE TR BUFEMEERS I nL Z100 mL AER P HPEEEEZE, R RE
AR ME TR WE R 1 pe/mL,

4.2 PIRAE HE B A B W - PR BUE BT ARIR Y &, B R RVR B R 200 pg/mL ¥ .

413 PHRIE SR P A TR BBGE BAn 8 &M (4. 12), A F B2 B H R AR 1B A4 e v /) T4k
WWER 1 pg/mL,

4.14 I .0.45 pm,

4.15 PHEFEAMHIEBAE 500 mg,3 mL, i HATKKAE 3 mL B 8.3 mL ZBRZEETEL.

5 ((EmieE

5.1 BEBMHEE-REKEEN . KEEMER FRESD,
5.2 E.LHL,

5.3 OMXF:BE0.1mgfM0.01g,

5.4 JERIBAISR.

5.5 JEHFZEL

5.6 HKL.

5.7 BEMHFEREE.

6 REMNEESKRE

6.1 4%

BESFEMY) 250 g RAWRAERIEN DR, BFHE 4 CTRE, HFHiRIE.
6.2 B

BOYSIRER A 250 g RAEHA SR B0, B 1, R B4R IT.

7 MESR

7.1 #BE

IR BRI S g(EBE 0.01 ) F 50 mL HEB LB, P RKRER 1 gQEHZE 0.01 g 3Fim
A 5 mL K, FEFRBUEF B FE S PN 25 pL 100 ng/mL WIRIR AW, IBS.

EFRBUFHABOEFEAMAS mL ZHBUNEES . AFBMA 20 mL ZBZ B, IRFHER
2 min J5, 3 000 r/min &> 10 min, B FEWIFET 5 ¢ TAKBRASERES.OMHP. FH 20 mL
ZRZFBEEERB—K. £ LER TR —MO0R P,
7.2 B4

HHRBBT 45 CTREHAEZY 2oL E6 . AGHBACHELNERXEREL. BH S nl 28
ZEERE R OB R, R —HEBEREAEBRE L, /AT 2 mL/min fiEHF. BEHFKKAH 3 mL
W ,3 mL A B, 2 mL &/K-ZHF(S+95) ¥k ¥E, B /5 A 5 mL B|K-ZHE (5+95) BEBE 3 & (b B 3t
H/PF 2 mL/min), PEBEHFE 45 CAB LABSAOREET, HAKEEZZE 1 oL, BB EE o
0.45 pm IRt HPLC-MS-MS 4347,
7.3 ZEAERBANANE

BB TIAER R S o, TR BAERER 1 gOFB D) 0.01 2,38 7. 1 #1 7. 2 $R4E.
7.4 RERH
7.4.1 HHEGESERHE

WAHAHSEEGHNT

a) fBigHE:Cis,5 pm,150 mmX 2.1 mm (BB EHH MEH;



b) AEERE: 30 C;
c) i’f#ﬁ:lS ,!.I-L;

d) RBHHERRELE 1.

£ BEGHBERBRG
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B[] /min B/ (pL/min) 0. 1% Z AR/ % /%
0. 00 200 80 20
6. 00 200 65 35
8.00 200 65 35
8.10 200 80 20
10.0 200 80 20
7.4.2 HRiESEEHY
Ri%EEEFGENT.
a) BFAHEKX.amEIEETFER(ESIH);
b) FEHEAMAX . FERMEM (MRM);
o) BSHEF:104 kPa;
d) HiBIS EJ1:138 kPa;
e) EEFHRAEBHEFHEE (IS):4000 V;
D EHERE:320 C;
g BAHESHEEHRE:10V;
h) Ql40.4, Q3K0.7;
i) ﬂﬁﬁﬁﬁﬁéﬁ;
) MRS ES 0.2 Pa;
k) ZHREE .G E T REERTE 2,
2 ENPNSETRENE . UUBFEMRRER
EYER £ 8 8 8] / min KW BT R (m/2) R /eV
188.04/122. 96" 13
B 3.74
188.04/125. 94 18
158, 06/140. 01" 12
1-F-2-B P 2-5-p E vk 4.82
158.06/112. 05 19
172.09/128. 00* 15
A 4.79
172.09/82. 03 25
201. 05/139. 98* 12
T Ik 5.76
201.051/110.0 17
142, 07/96. 03 16
ZH 6.43
142,07/81.03 29
AN F ns 3.74 190. 05/124. 97 12
AL 1-HAE-2- B A SR bk 4,82 161, 06/143. 00 13
AR 75 Y mk s 4,79 204, 04/143. 00 11
8 HERBFX T AREEMMNE, UESRTHEFELER. NSRS F SRR ILD R,
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7.4.3 MASE-FREENE
7.4.3.1 EH¥RNE

HREW AL %E 1N EET 2 AU ETE T, EARKSRAGS T ,F & 5 7530 % a9 4R 8 5 e,
5984 B bR MR A N R R 0 L I B o (B RS A 2. 50 2 8 5 ELRE i P o S L 40 S R A A
F B R B B IR A 2 TR MR o A i PR b ke R B M B F R AT AT R, A it
F 3 A E, WA A AR e R T A .

%3 EUEMIMENEFERNEARLITRE %
HYMEFEEK K>50 20<<K<C50 10<<K<<20 K<10
RFBKRE +20 +25 +30 +50

7.4.3.2 ERAE

FEAL S8 5 A T A 25 AT Xt TR o R A A M 9 YRS LA 4y i i R o) A W T B LR A
MR , Y4 e 50 O O U B A A R 40 TR A o M i R, PR o A ol R R S AT E B AR SR
e 5 0 ) fr ) O i 80 o7 ZE AN BE MU E R M TE R 9. ERG AR RG T RN R L RN
(MRM) &% &K & WK 7 A THIE A1,
7.5 FiTEE

U AR, 5t R — SRR AR R E .
7.6 EKRLR

% BUE ROR A AR TAEI I, FE25 O PR O R R e R B M Ar MR M T . BRI e P AR
FRAETRWE 2 7.1 F0 7. 2 BRAE, PN S5 T B RE A R A% B SR, LIV L B LM % B PRI B 1,

8 H#RitHE

1‘31."#'11ﬁﬂf%l’ﬁﬁEiﬁlﬁﬁﬁﬂﬂ%ﬁﬁﬁi&iﬁ(l)ﬁﬁ

— A As V1000
X CSXASX ><A>< X 1006 (1)

E v o
X—— R B 5% B R, SR N O T R (pe/ k) 5

A —— BV VP 0 B £ R T AR
As— 2 B ¥ e i 90+ 0 e £ 0 T

AR B P A B ) G 2 T TR

V— R R 4 A R B, B O BEFH (mL)
m—— R I W T AR AR R B IR 5 R DN 3E () o
WAL R BB .

9 WEE

9.1 —MME

2 b7 o BB 05 B R R4 B GB/T 6379. 1 1 GB/T 6379. 2 B HL 5 8 5 A » T XL 44 0 7 80 4 ) (.
L 95 %6 B T {5 B R 1T
9.2 EMit

TE T L 1 AR, 2075 A0 7 O 7 ) 3R 5 SR it 4 o 2 S A ok T A PR ), 980 00 0 0 8 R BE
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EREEETEAEZLMES.
R4 HPREATIHSFPINENREEERESERNEREA R
BUAMEETR
HeEWEH B im ¥k BE BEHEHR - FRER R

B 1~10 r=0.225 9m—0.176 4 R=0. 181 2m+0. 0496

1- B 3255 B BC-5- R L B 2,5~25 lg r==0.929 lg m—0. 836 lg R=1.009 g m—0. 692

F 3 0.5~5 lg ¥=0.952 l|g m—0.902 | lg R=0.898 lg m—0. 680

¥ T A 0.5~5 lg r=0. 873 lIg m—0, 670 lg R=0, 854 lg m—0. 665

R 0.5~5 r=0, 200m—0. 054 8 R=0.193m+0.035 6

E: m AARMESROBAFHE.

xS UIMERIVNSTOHNENRELFERESHNERE SR

BAAMRESTR
UAEE B ¥ hn vk BE ¥ EXHRE- BIAHER R
FH P e 5~~50 lg r=1.259 7 lg m—1.173 8 |lg R=1,054 0 lg m—0. 654 2
1-FB-2- 32 F -5- TN R kg 12.5~125 r=0.133 m+1.190 R=0.137 m+3. 694
B g 2,5~25 lg 7=1, 033 lg m—0. 811 lg R=0.985 lg m—0, 622
¥ T A 2.5~25 lg r=0. 928 lg m—0, 687 lg R=0.924 lg m—0.553
;0] 2.5~25 lg =1.133 lg m—0. 916 lg R=0.980 lg m—0. 562

E: m ARRMELROEAT-H1H,

o SR 22 0 o T R R DT T B 4 L O BT 6 AR U IR A

9.3 EHH

FEF PR T DA BP0 YO ST 30 345 R 408 %o 25 (LA FE B BR (R , 0 4 i % v e B 5

EIREHETEIR 4 FKS.
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W ® A

(R R
FREW RS KSR (MRM) &% B

PR Y R £ SO M (MRMD &5 3% B, WA AL 1.

RT:0.01-10. 00 RT: 1. 00-10. 00
160%— RT:3.74 100% RT:4. 79
] 1 Lo
] BEFH ] 172. 09/128. 00
50%| 188. 04/122. 96 50%]
0 100%—~ RT:4.79
RT:3.74 e
100%— ]
E . e
] 50%—] 172.09/82. 03
50%— BE R 7
. 188. 04/125. 94 7
] 100%— RT:5.77
o - : RILR
100% RT:3.73 ] 201. 05/139. 98
1) o 50%]
= -
2 ]
- I AR T e 5 1 _rmaw
B 190. 05/124. 97 5.
< 2 00%- RT:5.76
£ v ]
£ g ] L
[ 14, S - 201. .
100%- RT:4.82 2 50%- g 05/110. 01
] B T RTs.
50% —s-a;;fm 100%3 e
. 158. 06/140. 01 ] AR AL
. RT:1.86 50%] 204. 04/143, 00
0 RT:4.82 3
100%- . :
] 1 AN
] 1-RE-2- RS 100%- RT:6.43
50%— bk di - HIR
] 06/112. 05 7 142. 07/96. 03
. 158. 06/11 50%]
0 - ]
100% RT:4.?3 -1 RT e
MRI-FE-2-B 100% T
50 F-5-FH 2Rk ] e
161. 06/143. 00 50%] 142.07/81. 03
RT:5.96 ]
A ]
0 T T T T 1 EH B I B B |
2 4 6 8 10| 2 4 6 8 10
1/ min| £/ min

B A REWRSEEBNMRM &EHE



GB/T 22982—2008

M 3% B
(FEHERR)
B K =

TR 53 A7 0 0 M 0 e B e LR WA R R B, AR B 1
F B\ ERSAT MRG0 AR BE R (B 4 T B O

LS i} ks
HEYER
ik B/ (ng/ke) R E/ % WM/ (g /ke) (Bl e 22 35 B8 / %6

1 89.0~108 5 83.2~105
2 98, 0~110 10 87.4~111

20 oA
4 91, 0~106 20 89.9~109
10 83.8~105 50 80.1~101
0.5 82.0~102 2.5 82.8~100
1 90.0~110 5 91.8~116

FF 4 s
2 85.5~115 10 88, 7~105
5 94. 8~106 25 81,5~109
2.5 94. 8~108 12,5 94, 3~109
1- 5 234 B 3L 5 98.2~110 50 82. A~105
5~ 3 B 1 10 92.1~112 100 87.0~116
25 89. 6~106 125 94, 3~111
0.5 82, 0~102 2.5 82.0~105
1 86.0~110 5 89. 6~109
35 T A
2 91.0~108 10 81,8~-97. 4
5 88. 2~103 25 82, 6~97. 3
0.5 82.0~~98.0 2.5 82, 4~104
1 80.0~~97.0 5 84.4~103
— I

2 86, 0~101 10 80.3~103
5 94, 8~106 25 81, 6~107




