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t( , 100094) 2( , 100025)
/ (LCMSMYS
, 2- (2\BA) , 37
., pH 70 , , ,
(ESI+) (MRM) , Q5 24 glkg
89 5% 110 3%; (RD) 11 3% 5- -3- 2- (5-methyl-
moIpholino-3-amino-2-oxazmlidinone, AMOZ) 3- -2- (3-amino-2-oxamlidinone, AOZ)
0. 05u g/kg, (smicarbazide, SEM) 1- - (1-amino-hydaniin, AHD) Q 1M g/kg
1
: 3-  2-
(3-amino-2-oxamlidinone, AOZ) (4 1995
e 2002
’ ’ @ 5] 1
, (o1 (7] /
1 1 / 1
, , 0 05 Q 1M g/kg, 1u g/kg
2
21
W aters 2695 ( W aters ) ; Quattro Ultima Pt Tandem MSM S (
M icromass ) : XTerraMSCyg (2 1mm x150mm i d ,3 5Yu m, W aters )
Q 20u m( )
5- -3- -2- (AMOZ) 3- -2- (AOZ) ( >99%, RdH );
(sav) ( >08%, Fluka ); 1- - (AHD) ( >99% , A ldrich ) : D5-AMOZ D4-
AOZ C13-AHD C13-SAM 4 (
3 ) , 2- (2\NBA) ( >98 5%, Fluka
) 1 1

2004-08-11 ; 2004-11-01
“ " (Na 2001BA804A 18)
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, (>99 999%)
22 LCMSMS

A ,B 0 1% (0 5mmol/L ), :0 7min, 10%A 90%A;
7 10 min, 90%A; 10 20 min, 10%A; 0 2mL /min 30
35KV, 120 350 , 100 L /h, 600 L /h,
: 26x10" Pa (ESI") (MRM)
( 1)
1 MRM /

Table 1 Precursor/daughter ions used in multiple reaction monitoring (MRV)
(9 (V) (&v)

Campound Precursor D aughter Dwell time Cone wolt Col energy W indow

262 0.50 60 13

AMOZ 335 201 030 60 9 50 & 5min
296 0 30 60 9

D5AMOZ 340 166 030 50 8 65 & 0min
) 168 030 50 8
IS 212 104 0. 40 80 15
104 0. 40 80 15
AHD 249 134 030 80 10
C13-AHD 252 134 0.20 80 10
104 0. 30 77 14
AOZ 236 134 010 77 10
D4-AOZ 240 134 0 10 77 10

AMOZ: 5-methyimompholino-3-amino-2-oxamlidinone, AOZ: 3-amino-2-oxamlidinone, AHD: 1-amino-hydantoin; SBM: samicarbazide

23
2 000 g 50 mL , 100 g/L 100u L, 0.2
mol/LH ClI 20mL,50 mmol/L  2-NBA 100u L, 1min, 37 ,
. 5mL Q 25 mol/L ZnD, 4mL O 1 mol/L K;HRO,, 10 min
1 mol/L NeOH pH 7 0 5mLQ 1mol/L K,Fe(ON),, 10min , 5000 r/min
3 min, 2 x10 mL , , 40
ImL , 2min , 2x2mL ,0 20U m , 200 L
24
2 000 g 50 mL , 0510 20uaglkyg 4
, 23
3
31
311 )
75 201 , MS ,
2NBA : t
: ( 1)
312 [7] , [ (1+1)
SEM ( ) (
) , : /

. [7] ,
) (30% 60%)
; nD, K, Fe(ON)s, ,
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: K Fe(QON)
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oy O TN " o M0 N =0 RM“ o, 1 II_,N\P)J\N": .
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Protcin-bound SEM
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pH
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e
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Fig 1 Smultaneous hydmlysis and derivatisation of protein-bound nitrofuran metabolites

32 HRRCMSMS

, 10 2%
, /0 1% ,
M +Na’ (258) M +H" (236) ,
M +Na’ M +H" :
NalCs, Na',
; Na+

Q1% /Q 5 mmol/L ,

33

(D5-AMOZ D4-AOZ) C13

. 7 dd

MbH m 2335
DS. 340

) 2, 335
> 291, 340 > 296; 209 > 166, 212 > 168;
249 > 134, 252 > 134; 236 > 134, 240 >

NPAMOZ

(C13-AHD C13-SEM)

NO,

i)”

NG

m 2262 O

NO, 0}-“
134 M N~0
10 50pglL Mill mi29
AMOZ y =1 46854X + NPAND  mzI
Q 206494, r =0 9990; SAM 2

y =2 24696X + QO 346803, r = 0.9992;

AHD y = 1 97745X +
1. 75002, r =Q 9994; AOZ
05 2dg/kg 4
RD 11 3% , (3
Q 1y g/kg,
4
/ ,ESI” MRV

O

NN

=291
DS: 296

37 c
2-NBA NPSEM
Q 5 mmol/L
XTerraM SCy
4
NO,

e
N
o

M+H': mz 236
D240 npaoz

NO,
NO, OYNH,/
NH
oy
M~H .m:z209 i
3 212

NPSEM

y =2 62932X +0 102269, r =0 9994
89 5%
S/N) AMOZ AOZ

110 3%

m= 166
C1: 168

)—Nn

M +Na

Fig 2 Fragnentation pathwaysof derivativesof the nitrofuran metabolites

0 0% g/kg, SEM AHD
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D eterm nation of Nitrofuran M etabolites n M ilk Powder by
High Performancel iquid Chramatography-
Tandan M ass Spectran etry

Peng Tao"?, Chu Xiaogand’, YangQiand’, Li Gand, Li Jianzhond, L i Chongjiu™*
! (College of Science China Agricultural U niversity, B eijing 100094)
2 (Chiness Acadeny of Inspection & Quaranting Beijing 100025)

Abstract A high performance liquid chramatogrgphy-tandem mass ectranetric method was established for
smultaneous determination of the nitrofuran metabolites, furaalidone, furaltadone, nitrofurazone and nitro-
furantin in milk powvder Protein-bound metabolites were released in HC| slution and derivatised with
2-nitobenzaldehyde (2-NBA) ovemight at 37 . Proteinswere sdimentated by Zn30, and K, Fe (ON)s,
after adjustingpH t 7. O Then the analyteswere extracted by ethyl acetate and cleaned up by n-hexane
Identification was achieved by electogpray ionization in positive mode (ESI" ) using multiple reaction
monioring (MRM ). The quantification wasperfomed with intemal standards The recoveriesof 5-methyimor-
pholino-3-amino-2-oxamlidinone (AMOZ), 3-amino-2-oxamlidinone (AOZ), samicarbazide (SBM) and
1-anino-hydantoin (AHD) were in the range of 89 5% 110 3% with piked levelsof 0. 5 24 g/kg The
RIP swere less than 11 3%. The Imitsof detection were Q. 05U g/kg for AMOZ and AOZ, and Q 1M g/kg
for SBM and AHD.
Keywords Liquid chramatogrgphy-tandem mass gectrametric, milk powder, furamlidone, furaltadone,
nitrofurazone, nitrofurantin, metabolites and intemal standard
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