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ZTEE MK BI R H T2 #IF100mLE £ 5T
w T RRAR A e 2 fie ] B 7] AH-"*C; ~ DNSAH-N, ~ SC-*C*N, HCI
oz p R o
T TR AR 2 fetl | 3 7IDNSAHYH B * 528 5.
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SR bR BATERK A Ak 8
oWk X AHE L

i3 AT TR E EAE
1_@%%&@:;&*@%%%@%%@ 1_@%%@@;;{\*@‘5@%%@%%@ — Iy w%@
HERATZE NSRS | B ERAS BT R R A A Il 3 7
¥y 2 v 4+ ¢ 3-amino-S- [ra B2k o N pe
methylmorpholino-2-oxazolidinone | 2. 2% = /= : & ¥ 5 -KfE -~ 74 DNSAH
EREIVCE Sl Rab coba CNEBZ S ARk AT R 2 R4
2. B E T RMERE A o # % (liquid AR
fLs P2 448 0 1 AR R T ¢ | chromatograph/tandem mass TRE
Lk ' e & (liquid | spectrometer, LC/MS/MS) A" 45 2. = “,% L
chromatograph/tandem mass | ;* o RS- B
spectrometer, LC-MS/MS) & 472. > [ 2.1, %% DNSAH
% 211 RAn kAT B mT AT K HE*
21 K§ ¢ 2110 3R RS L g ® 5 2
211 RApkArr B A 4Tk 0 | 3 (Positive ion  electrospray AH-"C;~
2LLL &+ & ¢ % K HF 1| jonization, ESI*) - DNSAH-
(electrospray ionization, ESI) 2112 % +7¢ - CORTECSCI18: 12N2 » SC-
2.1.12. %454 : CORTECSCI8 » | 2.7 um » p 2.1 mm x 10 cm » & C®N;
27um > pjE2 1 mm x 10em 0 & | a5 o HCl iz
e e o 2.1.2. =% 4 (Homogenizer) - % PR
2.1.2. = #(Homogenizer) ° 213, 'k T N F B R k| rlgr“'? °
2.13. kT 5% 48 F 5 ® -k i | (Horizontal shaking bath): #it § 4 85 | = ° = * 1
(Horizontal shakingbath): ¥ 3 p & | ;8 R 28 & 5 ;8 £ A+1°CILp o Ay g
EAAE S BLEEICUR © 214, . i (Centrifuge) | 7 i o2
2.1.4. . 4% (Centrifuge) * ¥ & | 2600 xgrs + —%z o ¥z M"f
2600 xg12 4 o 2.1.5. %R & % (Vortex mixer) - 1;21 ﬁ;nL
B 57 o

2.1.5. gk R & F(Vortex mixer) °
2.1.6. ped A& R| Tk (pH meter) -
21.7. % § %k % % ¥ (Nitrogen
evaporator) °

22 RFE UM C RO gt ke
I R kAT 2-R A F T
fi#(2-nitrobenzaldehyde) ~ #f& & =
49 (KoHPOg4) ~ & 140 ~ & F 1 4p ~
iy fe 2 Bk Iog ¥ REE 3
3 R (v 7 P 25°CF i 18
MQ-cm ™ 1+ ) ; 3-amino-5-
methylmorpholino-2-oxazolidinone
(AMOZ) ~ 3-amino-2-oxazolidinone

(AOZ) . l-aminohydantoin
hydrochloride (AH-HCI) ~ 3.5-
dinitrosalicylic  acid  hydrazide
(DNSAH) P semicarbazide

2.1.6. padk & B Tk (pH meter) o
217, % #
evaporator) °
22. FE VR L gk L2
RIAR G AR kAT 2-R A F T
fiE(2-nitrobenzaldehyde) ~ &k & =
49 (KoHPOg) ~ & 140 ~ 3 3 1“4 ~
A fRdes T LR BPLIOER Y R E
By 2 BS RO 7ot 25°CY i
18 MQem ™~ + ) 5 5-
methylmorpholino-3-amino-2-

oxazolidinone (AMOZ) ~ 3-amino-2-
oxazolidinone  (AOZ) ~ 1-
aminohydantoin hydrochloride (AH-
HCI) 2 semicarbazide hydrochloride

(SC-HCI) %t * {51 = AOZ I i
% R4 5 (AOZ-ds) ~ AMOZ e

Z % % % (Nitrogen

7~

:,r ~

L 2
Bk 2R
| 37|
AH-C; ~
DNSAH-
5N, ~ SC-
13C15N2
HCI FF i
F PR
L

TR A R
2 el
W
DNSAH
¥Rt iR
R




hydrochloride (SC-HCI) %} P& # & &
& > 3-amino-2-oxazolidinone-dy4
(AOZ-ds) . 3-amino-5-
methylmorpholino-2-oxazolidinone
(AMOZ-ds)~ 1-aminohydantoin-'3Cs
(AH-"3C3) ~ 3,5-dinitrosalicylic acid
hydrazide-°’N>  (DNSAH-"N,) %
semicarbazide-'>C°Ny
hydrochloride (SC-3CN, HCI)
el AL

23, BEZ {450

23.1. g 1 15mL2 50mL > PP
H o

232 FE#FL:50mL > 464 o
233. #4p & B~ @ (Solid phase
extraction cartridge) : Mega Bond
ElutPlexa > 500 mg > 6 mL > 2 ¢ %

‘_,F,‘;. °

23.4. Jg 1 347£0.22 um > PVDF
B -

24, BFAz

24.1.50 mM 2-8F A ¥ 7 BER R G
FLB2-7 3 ¥ 7 FE0.075g > 11 7 f%
AfE F10mL > ¥ 3R 4 FP o
A

2.42.0.125 M B e in ik -
BAAz104 mL o R ke » 3 43
k500 mL¥ o f 4rd @I ok @
1000 mL -

243.08Md § v 43 07% ¢
P33 4pl6g. M3 Bk
27 2500 mL o

244.0.1 MEARLE = 4973 7% ¢
HPpipias - 4174 g> 13 3+
ki 21 21000 mL -

2.4.5.20%° fEiA R

B¥ AE20mLs 4v 2 3 ok ¢ 100
mL o

2.4.6.30%7 fgiA R

B9 AE30mL> 4v 2 33 -k ¢ 100
mL o

25 BEdppie B

251, BE R RA

HP~Fr p4%0.39 g » 14 B3 okiR
f21% 21000 mL > 5pEiBiR 0 B

% P8R 5. (AMOZ-ds) -

23, BEZ L0

231 #~ g 2 15mLz 50mL » PP
e

2.3.2. Jg™ : 34420.22 pm > Nylon
e

2.33. 7 &% 50 mLz 100 mL -
Whd o

2.34. ¥ 4p % P~ @ (Solid phase
extraction cartridge) : Mega Bond
ElutPlexa > 500mg > 6 mL > & f &

P

24. FEHzZ A

2.41.50 MM 2-7F A ¥ 0 mEA R
HP2-F A ¥ 7 p£0.0759 > 1 7 %
AR 210mLe fRr R B
gk d FLY o

2.42.0125 M# s 3 % -
BAps104 mLo 4ed g3 kiR S
1000 mL -

243.08Mi ¥ f“4pinin

FP~3 § 1441600 L3S kB
f2 & 2500 mL o

24401 MBERLE = 033 %
HPpipha - 174 9> 13 3
ki3 216 21000 mL -

2.45.20%" AR

BB 20 mL > 4r 3 g3 -k i@ 2100
mL -

2.4.6.30%" iR

BB 30 mL > 4r 3 g3 -k i@ 2100
mL -

24.7. 52%" Fa2 Y EEAR
PP A2mbL s 4c ¥ fR i 2100mL e
25 #dipia

25.1. #do4pi3 R AL S MMES k%

iR e

FPppedr0.39 g0 14 B s kR
f2® 21000 mL » §ip iR 0 B
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T TR B ARIR RA o
252 B 4pARB 7 AR o
2.6, pIRERER R 2R
B 4p & ** AOZ-ds ~ AMOZ-ds ~ AH-
13C; » DNSAH-"N, % SC-BCN, &
¥5Smgz iz g p FREE S
FER A BT AT F 350
mL> {75 p ‘Wfﬂ_%/%ur% 5 Sk
PTF o Tt PEBiE B L P IERE R
R L f5 A1 2 100 ng/mL -
BT IR R o
27 R R Y
B4p ¥ ** 5 AOZ ~ AMOZ ~ SC ~
DNSAH % AH % 95 mg ¥
TR R T & BT R
f23 %% 250mL 17 4 1‘?25}37?73’ ’
AR EERRET T o TR PR RO R
B R & " i 1 100
ng/mL » ® 5 R85 % o
28 iAW
2.8.1. "kfgZ 74 i
Haip 2O B W o B2 (S B
H2g WREALES o i At
i Bhe B RF RS ’Bx €2
g AFEA T B R 3 ‘f%
FEEP2mL > 350 mLjgs g @
(5 e xR 50 pl o # %
15/ 48 o £ 4 ~0.125 M# e
10 mLZ 50 mM 2-# 2L ¥ ¥ f§73 0%
0.4mL » %R & 154) » *+37°C7k
#1180 rpmrk T 4R T 0 kK K16
OpE e
oLop LR RN ».v;*;ﬁﬁ 41SC+ *+0.5
PPOFF » &%t e B B4k 18 3 4o ik
WA BHIRL e o
fé o B ]2g T %d-{’a%'\SomL
é}ﬁ. ‘F,' ¥ 5 4y ~500% ¢ ﬁ%/p %10
L+ %R £ 3045 » 142600 xgé
LAY R I S AR ELE W
r75% " FgiA 10mbL~ ¥ az10 mL
2 4 33 -k5mLeE 45
9? '-‘P L/F/P‘-” 4&4”"5‘?)‘}3\ %K*ﬂ
Bor %b0ul,# % 154 45> %2.8.1.
T VBB EE e

1+ /F /7&*’7

BT AR R R F 250 mL s iF
SO IRARIE Bk 0 30 -20°C % Sk pT
ERE RN o o LS N2
FoeiR Eis @ ﬁﬁ”ﬁ%ﬁi 100
ng/mL > &N IREIER R o

2.7, B3Rz ftl

B~4p >t 7 AOZ~-AMOZ-SC% AH
£ 5myz ¥R Y I 5 ML
R A u0 Y R RS R F 250
mL - 1% 2 AR R % %“-20%:5@%

BT o 9;%?* P A BB R R
B R r' > E ﬁff'ﬁi‘—’ﬁ—l- 100

ng/mL > % 5 482 % -

28 Wiz AW

2.8.1. kfzz pea i

Wt 4w kw’ﬂﬁ;ff%;; B2 M AR
oA HEER2mL ¥ 350
MLz ¢ ()0 g p R4S
50 L 4% % 154 4o e »0.125
M f% % ;% 10 mL2 50 mM 2-#) £
FU A R04AmML  SUE R £ 15F)

i8> ¥37°C-kig 1180 rpm-k T 4R

q ook F L6 B e
LU oF R RN OBRHR 1SC ]
PPbFF o J& >t fe B B4R 18 3 4o ik
A I G el
fe B~ /]29 HrEALE > § 350 mL
Ell: I ~g ?oo 4e ~50% 7 AR A R 10
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S 5A AR BB R B 1T5%
® AR R 10mLs T fE10mLE 2 3
- J\SmL“a‘fr; LUy SRR R
Gt PRk g Ae o~ P FRAE IR R 7% 50
UL 3% % 154 48> 22.8.1. & /e (-
-H‘ﬁtﬁrrﬁ & o

28.2. ZB% g

2821 vup ~ pRE SR G
B8l AT R 2 kY
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2.82. FHBZ 2o

2821, vup SRS B MR
B8 mA i F B2 o
AAPE R 0 4 201 MBRBR G =
775 %1 mLx 0.8 M4 ¥ it 405 7%
1 mL » *iq%ﬁ' &£ 1545 > 1108 Ma
3 Y43 0,125 M ﬁﬁw{% RH
FEpHE 27302 113 g5 -kiF
e Pl B R R 2 T AR IR B~
T R N SEs
i%iZOmLo"%‘\ifEiEl & 154> 112600
XgHLSa A 0 T B iR o UK
PRI K3 mLE4F 5 B—
Lo & HE F’F o e r F iV 405g
2 v pee figl2mL > SRR E 1A
& > 112600 xgH s 54 48 B’»_F_éi_
R(e e fiak)D 15 mLggs F o
FA0°CRiE? U F iié.%iﬁi I
YA A »20%7 fRi% ik I mL o Y
/]'[5/““ BfES E A~ e =ImbLo
R EIE3 > 12600 xgip 50 45
B /%] P -3‘4_/@’;%@//,%5’ BT R o
2.822. 54+

B28La T iR 2 e kY
AP R 0 4o 201 MEREFE T =
Al mLz 0.8 Ma 3 437
1 mL » *@fﬁﬁ &£ 1545 > 0.8 Mi
3 YA RE0.125 MBARI R D
BpHE 1 73£02 113 33+ KiF 7
ekt BB TR T MR SRR E A
A f ¢ R 1 aE
2 20mL- g iR £ 154 142600
XgHLuSa a8 o T ik iR 0 Uk
%#”i$4KMMEﬁ§%—
Foo BE R AR R
5mL% 4 33 k5 mLiE k2 FHip
Frew o Hondte o B ok
3mLZ% 30%7 f%;3 %3 mLi* % 3
AR o BFIE B E T 4T
fgo 1 ® pomLF 3T B iR
FA0°CARiB P U F F ifé%‘”ﬁi blsz o
7% F 4 120% " Bg% el mLg f%
’f.//%l iﬁdﬁ P BTEHRR o

29. e E M2 WiF:

},%r%g_,ufgﬁ AP S B SE
#3120 mLo%M%/w £ 151/’ 122600
XQHL o S0 48 JUES- g ’F R UK
P i .u—i @g—+ k3 mLE 4F 5 B—

Foo B PR der 5 144059
Z e e ﬁg,12 mL > R £ 14
48 > 112600 xgaL w54 48 0 B L
¢ fig & 1 15 mLag.s § > 340°C
¥ PREc ARG H A 20%° ﬁ?i'i‘
&1lml @fﬁ/»h BfEORL e

e zlmbL- B 38 122600 xgig
B4 AR BT R R 0 SR B e
BTk o

2.8.2.2 3¢+

P28l S A MK 2 R

AErE F0E 0 4201 MEREL G =

49%7%1 mL% 0.8 M3 ¥ 1437
1mL:> ’?”-‘,[Eifb' £154) > 108 Mi
F V4320125 MARLA RS
FPpHE27.3+£02 113 &+ ki

Cepkig BOPRRZ T AR R E
R F 0o d g ok R
&1 20mL- g iR & 154, > 142600
XQ#Lob5a a0 T b b iR 0 UK
Rk g k3 mLE A

oo BE R ANTEA Y R
5mLz & 33 k5 mLiE %2 F4ip
Frwmo g3 g3 k3mLz 30%
B OARA R3 ML R s B AR o B
WEPR® L 2R 1 Z2%"7

ez " pRaA3ImMLA R k&%
i 2A0°C-KiE M E F RHRA HT o
Gy r120%7 fRA R RS Z
FIImb G itk
29. ¥ E M2 Gir .

Pz v feAl o A W e » R R 20
~100 uL = p 3453873 7250 pL »
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Bog v A A e~ IR R 10
~100 pL* p 3845373 7% 50 pL o
28 @AW ERIZ R > X RT
FUiEEE TR A kAT R B E G A
‘J]:fro) 2 /Fd E‘ktﬂ;vm ,l«’g\j-;}n ¥ d }l;. d
FO IR 2 N G f V0 B
2. LR kv R BHR R R 0 4 Y
#1T1~10 ng/mL¥ & 5 -
AR R AT P TR R A 4T R 2
(?’.i) .

& 47 ¢ : CORTECSCI8 2.7 um »
M E2.1mm x 10 cm o

i i

%)
R +7 ¢ : CORTECSCI8 » 2.7 um >
M2, 1 mm x 10 cm e

BEARE R L AR B BIR T A E
AR A 4T

EEming A%) B (%)

0010 8080 20— 20
10590 8050 20— 100
9.0 5120 00 100100

BEARATR CAREBR T A E
EREFER AT
FEREF(min) A (%) B (%)
0.0—-20 80—80 20—20
20—-90 80—50 20—50
9.0—-100 50—0 50—100
100—-130 0—0 100— 100
13.0—-140 0—80 100— 20
140—-17.0 80—-80 20— 20
#F#4piniE 0 0.3 mL/min o
A~ E 120l -

B+ 5 ESI -
= ‘¢ T % (Capillary voltage) : 5.5
KV -

120—-130 0—80 100—20
13.0—»17.0 80—80 20—20

#F o tpoeig © 0.3 mL/min o

/3_ » _'B._ : 20 LJ_L °
4t % % /& (lon spray voltage)

D4 R R4S i (ESM) 4
5.5kV -

S R E e (ESD
4.5kV -

e # ¢ § A& (Turbo heater
temperature) : 550°C -

7% it # %8 (Nebulizer gas, GS1) : 30
psi °

3 B4 4o £ 5 48 (Heated gas, GS2) -
55 psi °

# J& # % (Curtain gas) : 20 psi °
A3 % 48 (Collision gas) : High -
WRHES ¢ 5 £ F @R (multiple
reaction monitoring, MRM) - & jp|
3 ¥~ 2 B #% 7 & (declustering
potential) ¥2 #i & & & (collision
energy)4r T £

# F R 8 R (lon

temperature) : 100°C -

% ¥ 3 47 R B (Desolvation

temperature) : 550°C -

7% i & %8 (Nebulizer gas, GS1) : 30

psi e

ot B4 4o 4§ 18 (Heated gas, GS2) -

55 psi °

WS ¢ 5 F R (multiple

reaction monitoring, MRM) - ¢ jp]
¥~ 3 & #% 7 & (declustering

potentlal) & om & e £ (collision

energy)4r ™ £

source

AT ¥ E 33

o . - R
PRt AEEHET (m/) > EBER R .
AMETFmL (V) (V) T
209 > 192% 15
el 209 > 166 66 11 AOZ-d,
209 > 134 12
236 > 134% 15
AOZ 236> 104 60 30 AOZ-d,
236> 149 15
249 > 134% 20
AH 249 > 104 80 30 AOZ-d,
249 > 178 2
335> 128% 26
AMOZ 335>262 60 20 AMOZ-ds
335 >291 14
AOZ-dy 240 > 134 60 15
AMOZ-ds 340 >296 60 5

R 4




P . u B L

ERIEL gk TEMTOD s TR F
R E T s (V) (V)

209 > 192* 10 16

SC ESI” 209 > 166 - 15

209 =134 16

236 > 134 17

AOZ ESI” 236> 104 60 30

236 > 149 20

249 > 134* 18

AH ESI® 249 > 104 80 30

249 >178 21

5> 128* 30

AMOZ ESI® 335>262 60 16
5291 23

374> 182 28

DNSAH ESI 374 >226 -70 -28
374> 18 28

SC.UCUN, (IS) ESI® 212> 168 65 15
AOZ-dy (IS)  ESI® 240 > 134 60 18
AH-BC3 (1S ESI” 252 >134 80 20
AMOZ-ds (I.S.)  ESI' 340 > 296 60 17
DNSAH-UN, 0.S.) ESI 376 > 183 -70 -36
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2.7 2 (ppb) :

A Y LR ek (N 2
by=

(ppb) = v

C:d RERFETWRRT L4 e
v 1% Fh 20k & (ng/mL)
VA 2 F 2 WA (mL)

M: BHAH £ 8 (QgamL)
LIRSS A RIS
TR HZRE R A F(S
100%) » % 37§ Fl4cT

IPFET %R (%) | B F(%)
> 50 +20
>20~50 +25
>10~20 +30
<10 + 50

a:JﬁWiﬁ“&ﬁ%i%’?
r g 2 RE R TR S 2P
i

210, #Ew@Ekz 7 B e

WREEPFRRERERB R L2
ML A WL~ A A 47 ¢ 5 B A
177 20,5 0F 3 (7 44T 0
%ﬁi&ﬁ%ﬁﬂ%ﬂiéi, AR R Mg 2
FREFZ LR BRI
S ¥ ARE S RN B Rl

DR Y 2 R A ek vd N B 2

£ (ppb) *

WA EARm B2 72
= &V

(ppb) = BYE

C:d ERLER R 2 ek
v % B 20 0k & (ng/mL)
Ve i TF 2 M (mL)
M:P# otz £ £(gimL)
AR B R Y AT
RGPS H 2R E G A
(£100%) ° % 37§ Fl4eoT -

A0S 3R (%) | B 3 i (%)
> 50 +20
>20~50 +25
>10~20 +30
=10 + 50
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1 Aesk 22 T2 1% AMOZ
AOZ ~AH_~ DNSAH %2 SC#2 5 0.5
ppb
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Fr 2 mgo g%
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(furazolidone, furaltadone,
nitrofurazone, nitrofurantoine,
nifursol) in poultry muscle tissue
through the detection of their five
major metabolites (AOZ, AMOZ,
SEM, AHD, DNSAH) by liquid
chromatography coupled to
electrospray tandem mass
spectrometry—In-house validation
in_line with Commission Decision
657/2002/EC. Anal. Chim. Acta 586:
336-347.
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