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2. B RS RES A S
FEZ R iR Ap k4T e B
& (liquid chromatograph/tandem mass
spectrometer, LC/MS/MS) & 47 z. =
% o

2.1, %% ¢

211 Ripkire BT HA TR
2111 kR RS LS
(positive ion electrospray ionization,
ESIY) o

2112 k+7¢ : CORTECS C18
27 pm > pjE21mmx 10cm> &
2.1.2. =% 4 (Homogenizer) -

213. k T N 3k F B R ki
(Horizontal shaking bath) : #¢4 p
BREDE S BLBEICHUp o

2.1.4. . 3 (Centrifuge) @ ¥ #2600
xgrs -ﬂﬁ 0

2.1.5. kR £ E(Vortex mixer) -
2.1.6. padk & B Tk (pH meter) o
217. % § &= % % % (Nitrogen
evaporator) -

22 FE VRN gk I e i
PR kAR KT 22 A F T IR
(2-nitrobenzaldehyde) ~ Bifs & = 49
(KaHPO) ~ & 1 4h ~ & § 140 ~ i3
fade~ P R BRLIOR T BB &
43 R g 25Cw £l
MQ-cm r 4 ) ;
5-methylmorpholino-3-amino-2-oxazo
lidinone (AMOZ) .
3-amino-2-oxazolidinone (AOZ) -
1-aminohydantoin hydrochloride
(AH-HCI) % semicarbazide
hydrochloride (SC-HCI) 4 e #* & &
& 5 AOZ b = & 3N R R R

1 ogr
5k

P
2%

R4

Loig* el e 2@ ¥ 0
GKA S BT 2P W Ak &
ESEEa

2. B E KR EORES A S
FEZ R iR Ap k4T e B
i% (liquid chromatograph/tandem mass
spectrometer, LC/MS/MS) & 47 2z =
S

2.1 %%

211 RAp kTR BT HA TR
2101 33k DS L DS
(Positive ion electrospray ionization,
ESIY) o

2112 k+7¢ : CORTECS C18:
27 um > pjE21mmx 10cm > &
B o

2.1.2. =% 4 (Homogenizer) -

213, f T N3k F B R ki
(Horizontal shaking bath) : #¢4 p
BRDE B AL BEICHLp o

2.1.4. . 5 (Centrifuge) @ ¥ #2600
xgr4 H —g °

2.15. *g kiR £ F(Vortex mixer) e
2.1.6. padk & B Tk (pH meter) o
217. % § &= % % % (Nitrogen
evaporator) -

22. FE VRS gk I e iR
P R kTR - A F T i
(2-nitrobenzaldehyde) ~ 7t & = 49
(KHPOg) ~ & 140 ~ & 5 40 ~ i
fade~ P a3 BRLIOE T BB %
433 k(7o 25Cw £l

4
4
e

MQ-cm " + ) ;
5-methylmorpholino-3-amino-2-oxazo
lidinone (AMOZ) .

3-amino-2-oxazolidinone
1-aminohydantoin hydrochloride
(AH-HCI) 24 semicarbazide
hydrochloride (SC-HCI) 4 e * & &
& 5 AOZ o & 38 R B R
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(AOZ-ds)~ AMOZF % j IR{EIE 5.
(AMOZ-ds) -

23. BE 2 HfL

231 % 015 mL%50 mL > PP

7

2.3.2. M1 34 /20.22 pm > Nylont
}Fr o

2.3.3. % ¥ 50 mLZ 100 mL » 4%
g o

234, FH 4p % P @ (Solid phase
extraction cartridge) : Mega Bond Elut
Plexa > 500 mg > 6 mL » & ¢ B & o
2.4, #FA2 P

24.1.50 MM 2-8¢ &L ¥ 7 mER R
A2 0 pE0.075 0 12 7 i3
feig 210mL - §2* A E 0 B s
¢ Fg? o

24.2.0.125 MBE a3 ik -
~#Ae104 mL o 42 33 K ig =
1000 mL -

243.08Mz ¥ 4 ip

FP-i 5 41690 112 B3 oRiR R
iz =500 mL -

24401 Muifaa - 4973 5% ¢
HPRAfLE - 174 9> 13 B3k
7% f# % =1000 mL -

2.45.20%"7 FEi% ik

P® AE20 mL o 42 Z3F -k @ =100
mL -

2.4.6.30%" B%% %

B~® 230 mL v 4ed 3T ki £ 100
mL -

247, 72%7 Faz  fRiAE

¥ AEE2mL s 4 ® fE % 2100 mL -
25 BEApair 2 AW

2.5.1. % 4p7% iR A5 MMJE ik 4&3

i® e

P 42039 g0 14 S kip 2

(AOZ-dy) ~ AMOZ [ i+ % p 305 & 2
(AMOZ-ds) -

2.3. BE Z ff4L e

231 3~ 215 mL250 mL s PP

HE

2.3.2. M1 34 £20.22 pm > Nylont
g o

2.3.3. ¥ 50 mLZ 100 mL » 4%

g o
234, #H 4p % P~ @ (Solid phase
extraction cartridge) : Mega Bond Elut
Plexa » 500 mg > 6 mL » & f & & o
2.4, FA 2B

2.41.50mM 2-# AL F ¥ FEIA R
FB2-8 2 F 7 p80.07590 1 7 A%
fE 210mL - fe* A 0 ¥ 2N ah
¢ Fge o

2.4.2.0.125 M 23 7% -

@ Ae104 mL o 42 33 K2 =
1000 mL -

243.08Mz ¥ 405

FP-i 5 41690 12 B oRB R
iz =500 mL -

24401 Muipfhaa - 4973 % ¢
HP-pifcd - 174 9> 04 g5k
7% f2 & =1000 mL -

245.20%" p3i% % -

P® 220 mL > 42 #3F -k i =100
mL o

2.4.6.30%" B%% %

P~® 230 mL > 42 #3F -k i =100
mL o

247, 52%7 Faz AR

¥ AEE2mL s 4 ® A% 2100 mL -
25 BEApaiR2 AW

251 BEApin AL P fE o

2.5.2. # % 4p7% % B 5 MMfy ik d&p

i e

i %1000 ML > 5 imiE iR 0 PR

I FERe4e0.30 g 0 113 4 kij 3

BT AR RA

25.2. ##4piAaiRB P fE o

2.6, p AR R 2 Fed
BA0Z-ds 32 AMOZ-ds % %5 mg2
&P R S AL T A B

it %1000 ML - & m i in 0 Pk
EEA #5405 B o

2.6, pFRAEE AR 2 Fed
A0Z-ds2 AMOZ-d5 % 95 mg2
RN R R R A B




P ORRAfRET T F 250mL o E L PR
BB Rk > 30-20°CH £ P73 o Tt
P & B Peif 3O FRAR N Rk R £
fe > 11 ® pR AR 2100 ng/mL - & iF
mFRAR IR R o

2.7 BB R Y

B~4p >t 3 AOZ ~ AMOZ ~ SC2 AH
£ 95 moz $Hpe R & AL
Lo WY R RS LF 250
mL > i% 5 &% Rk > 35-20°C8 & 7
ER L Bt I S 3 B
e o ERARfE 3100 ng/mL - i®
s IRERR

28 iRz AE
2.8.1. KfEZ f74 i

Bte R P 018 0 B2 g0 M
e e 2 mLo B 450
mLgrs @ 0 e pgn i3
S50pL > #5154 48 o £ 40 ~0.125M
#AgiA %10 mLE 50 mM 2-8 A ¥
" pEA 04 mL > SRR & 1581 o
+37°C-Kip 1180 rpm-k L PR iF o #Fk
F 160 P oo

FLE VR 2 pNOBEH 1SC+ 3t ppb
PR Tt R B R 1S e iR b 3
H -H}% Lo #&-#ﬁ%ﬁ,ﬁm*ri’«:?%g » B )
2 g MRf T B350 mLage
¢ 4o 250%7 FE% R 10 mL o R
R £30F) > 112600 xgAr.w 54 45 > Br
Yok o B R B 2 T75% T pE 3 % 10
mL~ ? f£10 mL% 3 35 k5 mLE
AL ARG AR e R RS
foor pOFRAR A S50 pL o #F B 154
&> 28L& T L H AT o
282 ¥pz i

2.82.1 vup v NBLER B2 R

P28l T L F 2 ko 2
PR ER 0 s 201 MERRLE - 493
%1 mLZ 08 Mi 5 43 %1
mL > % fF R £15f) » 208 Mi § i
A 0125 MBELA R A BpHE
3273+02> 23T KGR R
BlERZ THR o RRE » R F
PR d G R ERAE T2

U ORI fEE L F 250mL s (F L3R
R it o 30-20°CH#F kT iF o TRt
oo s B B R RURR &
i 11" AR 1100 ng/mL v #1E
PSP

2.7, BB Rz pe

B~4p % ** # AOZ ~ AMOZ ~ SC% AH
L X5 mgz R AR & R
LA BT R RY L F 250
mL > 1% 2 $E28 Jik » 30-20°CHF Sk p7
# oo TRt P e B P R R R R
R g 0 EEAfE 2 100 ng/mb o iF
28 ez

2.8.1. "KfEZ jFa i

Mt Wi L N2 g MR
o f e P2 mL & 050
mLgrs @ 00 e on po v i i3
50l > # % 154 48 o £ 4 ~0.125 M
WAsA 10 mL2 50 mM 2-#F A ¥
U pE 04 mL o SRR £ 154510 o
*37°C-k iz 1280 rpm-k T = iF 5 sk
FE160] pE e

g vk 2 R 1SC+ 21 ppb
P T R R PR 1 4o iR B
HApFL im0 (5 B Y
2 g HFEAL T B350 mLaggs ¥
® o 4e 2 50%7 3R 10 mL o SR
M &304 0 112600 xg w54 45 0 B~
gk R kB 2 T75% 7 fE R % 10
mL~ ¥ f£10 mL% 2 &5 -k5 mL£
AR B e R iR AR
door R IEA S50 L o #F B 154
& 28L& A HFIMEFEF o
2.8.2. FBZ Ei !

2.82.1 vup  NEEZ R
28l a5t v F Rtk 4
P3R4 201 MEERLE - 4933
%l mL% 08 Md % i 431l
mL > R iR & 15§ > 10.8M& ¥
4% e 20125 MB k3 i 3 BEpH &
3273+02> 23T KRR
BT RZ RAR RRE > RS E
P p S kA EHHE L0




mL - g 2 £ 154, » 1212600 xgHt
Sk/dd o etk o ik £ 02
B+ ok3 mLEAFZP- & o £ H
koo~ § V4005092 ¢ fie fipl2
ML > *FR & 1A 4 > 1212600 xgit
b4 0 Bro fhe figk 115 mLag
N?’¥AWO%§%ﬁ%’@?%ﬁ
»20%7 FEia el mLo SER &3
2o L Aerpr ezl mby®3 18
112600 xga s 54 45 0 BT KR 0 I
TR IR 0 B TR o
2822 5+
28l s A v F Bz kR 4
PR ER 0 s 201 MERRLG = 493
%1 mL%2 08 Ma 5 it 4 3%l
mL > >R &£ 154 » 08M4 §
4% % £0.125 M i3 % 3 BpH &
273+£02 3 I oRigiafie R
PR T AR R R F
oA S ok EHA 20
mL - >R & 15F) > 12600 xgég.
Sidh o ol it R 2
B3 k3 MLEAFFB- =t o & 7
'in;}’?z v rFphu RS mLz 2 o4
k5 MLk Fip B o 4o
—i{%;ép—"r k3 mL% 30% " f%i% %3 mL
PR AR FEERE T R
§gfs > M7 2% paz ¥ FRia 3 mL
P H T B PR 0 AN40°C K T F
%%ﬁiﬁvﬁgﬁum% fi3 75 e
AR EE 21 mLo SRE R
TR o
29. B M2 B iF:
Pezod el A w2 AR IR R 20
~100 pL% p 384872 7% 50 pl » i
28. AWK ERBZ R > T iRT I
A RiRAn AT 8 A AT E
AR vk v (OB B FRAR I o 0
aﬁw’ﬁﬁ@i§ﬁ§@®@ﬁ%
JE R A wH] 1F2~10 ng/mLs £
AP R AT B TR A 47 R 2R ui‘ 9
A +7¢ + CORTECS C18 > 2.7 um »

pjE2.1mmx 10cm o
B AR R T AR BRI T S iE

mL *’a,@;a £15%) » 112600 xgé <
TR L LS S i RINDP & R R
A+ 1\3 MLEAF 5B - & o £ 1
ik & 40592 ¢ e fiyl2
mL > SR & 1A 48 0 1212600 xgét
w5480 Pe i fin k315 mLag
ug,%MTuiﬁﬁﬁ’ﬁ?%ﬂ
»20%" Rl mLo SUER &
}?i v fAe x 2 =]l mL o pUNE IR
112600 xg3L s 5A 4 0 BT R 0 i
TR 0 TR -
2822 5+
B2BL ST F B2t o 4
PR 0 4~ 01 MEERE T = 4903
1l mLz08 Mi § 43l
mL > >R & 154, > ©0.8 M4 §
AR 0125 MBI LA R BEpHE
273202 4 H3 oK R
Rl k2 T R~ Rgte g
PR A I RAEFRAE T2
mL - %’s\;ﬁ i & 1545 » 112600 gt
S/ o o it ini’ IR i RS
A+ 1\3 mL;i_‘_ﬁifﬁ’w Koo EE T
')%‘ifé v rFphou e b mLz 2 o4
F k5 mLE®2Z Aip5Em > f 1y
—i;%;ép—‘r k3 mL% 30% " f%i% %3 mL
PE I I e AMEFER®E T 3
Fgfs > M7 2%T gz ¥ FRizR3 mL
A TR IR 0 T40°C R M F
FORMGL IO AT P 20% fi5 % it
BRI FEI1 mb Kip s
HITH R o
29. B E Mz H T
Pz v o A B 4e R %20
~100 pL% p 284E#2%50 ul v ik
28. A WHRERB R > T RT 7|0
SRR R R Fﬁ?é%“é*#‘rﬁfu{i
A gk vk (UGB 27 IRAE I Lt R
B B2 AR ek gsw
kR 4w 1F2~10 ng/mLis £ &
AR AT B A 47 R RLIE li‘ 9

BBARA R D AREBR LT S 0E i




EAAA T RAAA T
e R (min) A (%) B (%) e R (min) A (%) B (%)
0.0-2.0 80—380 20—20 0.0-2.0 80—380 20—20
2.0—9.0 80—50 20—50 2.0—9.0 80—50 20—50
9.0—10.0 50—0 50—100 9.0—10.0 50—0 50—100

10.0—13.0 0—0 100—100 10.0—13.0 0—0 100—100
13.0—14.0 0—80 | 100—20 13.0—14.0 0—80 | 100—20
14.0—17.0 80—80 20—20 13.0—17.0 80—80 20—20

#F o4 ¢ 0.3mL/min e #F o4 ¢ 0.3 mL/min -

A8 120ul e A r~F 120pul -

I 1 HS D ESIT I LN ESI

£ g T & (Capillary voltage) : 5.5
kV -

#w 3+ & E A (lon
temperature) : 100°C -

% ¥ 4 #r 8 AR (Desolvation
temperature) : 550°C -

source

7% - # % (Nebulizer gas, GS1) :
psi °

ot B4 4 £ & §8 (Heated gas, GS2) : 55
psi o

BopHE 0 5 £ F R o R (multiple
reaction monitoring, MRM) - i |3z
+ % -~ 2 B # 7 & (declustering
potential) ¥ i & s & (collision
energy)4-—= £

£ g T & (Capillary voltage) : 5.5
kV o

-

B + & E A& (lon source
temperature) : 100°C -
% ¥ 4 4t B R (Desolvation

temperature) : 550°C -

% 1 % % (Nebulizer gas, GS1) :
psi o

ot B4 4o £ & §8 (Heated gas, GS2) : 55
psi °

wORHCSN - % £ K R R (multiple
reaction monitoring, MRM) - i /|3t
+ % -~ 2 B # 7 & (declustering
potential) ¥ i & s & (collision
energy)4c™ % :

gt AR | R | P B % Ak g | P
mitd [ woRE () >| AT | kg | R Aiig [RomaE ) S| #T | K E | RS
Aras) |RV)|EV) | & AFasm) |RV)| V) | &
209 > 192* 15 209 > 192* 15
SC 209 > 166 66 11 | AOZ-d, SC 209 > 166 66 11 | AOZ-ds
209> 134 12 209> 134 12
236 > 134* 15 236 > 134* 15
AOZ 236 > 104 60 30 | AOZ-d, AOZ 236 > 104 60 30 | AOZ-d,
236 > 149 15 236 > 149 15
249 > 134> 20 249 > 134* 20
AH 249> 104 80 30 | AOZ-d, AH 249> 104 80 30 | AOZ-d,
249> 178 22 249>178 22
335> 128* 26 335> 128* 26
AMOZ 335> 262 60 20 | AMOZ-ds AMOZ 335> 262 60 20 | AMOZ-ds
335>291 14 335>291 14
AOZ-d, 240> 134 60 15 AOZ-d, 240>134 60 15
AMOZ-ds 340 > 296 60 15 AMOZ-ds 340 > 296 60 15
TR H LR H
FE G b i S = SV AN L B 2= SRR < = i e U 6 [ = S EIPAN o B 1 4= 2R 7
ST R 2 KRB KRR S 2R EE | TR L RE 0 KRS 2R EIE

‘o

“ o
210, #EWEHRZE BB T

HELTIP>RREZKRERNZRE2
pl > & B o~ R 4n & 47 B OB R A
TR o R29.8FREFAT O F

4

S
210. EwEkE 5 ERlE

*%E'E‘B’"}’ﬁni; %ﬁﬁ‘_%ﬂ/%/fi’%ZO
WL - 4 Sl AR R A
kY o m2.0.8 KA R
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Al ot ERRIE R S ol e R [T

Y 2 p Ak N2 7R
(ppb) :
By LAk A H 2 2F
CxV

b =
(ppb) v
C:d hERRETHRY 28 fhrivd
3 2k & (ng/mL)

VA S 2 F 2 WA (mL)
M: B4 {7 k2. £ £ (g2 mL)
IR HES B A TS HE T

%ﬁj&k}h”}ﬁ-ﬂ%ﬂ; AT g 2 F Y
PR S EF W R RS R
fi(ﬁ)gﬁja E TR E R
W b A R P2 g R

(ppb) *
WY bR gherm g2 § R
CxV
b) =
(ppb) Y
C:d BERFEFRRR? L At
3 2- )k & (ng/mL)

VAot 2 F 2 A (mL)
|v| PR ATRMZEE(Q)
TIPS R R TS e

T2 ARG fhra o S R & ST
(S100%) » % 37§ Fl4o™ ¢ (<100%) * % 37§ Fl4eT
AT R A (%) | FFFF) ||| RS A %) | %%

> 50 + 20 > 50 + 20

> 20~50 + 25 > 20~50 + 25

> 10~20 + 30 > 10~20 + 30

= 10 + 50 = 10 + 50
R R
1. %% > 22 22T |1 2% > 2 T E &7 o

AMOZ - AOZ ~ AH % SCiJ.alppbo
2. WA BRSPS
S N

3. T B HY ARG AR
LA 2.SC» ¥ H & foup s 5
SR R Dl s E e

=
%K
LT I

4 B AR vk e K7 B Fo2 X B P

o fiﬂﬁ

7

3 \wm
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semicarbazide (SC) “ﬁ% TP B
2 ARG W2 A 1 e R

azodicarbonamide *>+ ] % % #t iF /2
» g A2SCe T dn

%‘ﬁﬁﬁﬁii’*ié@ﬂﬂ*

¢ A2 HESC:

% }]% :

1. Crews, C. 2012. Potential natural

sources of semicarbazide in honey.

Report for the Food Standards Agency

in Scotland. Project code FS241065.

The Food and Environment Research

Agency, UK.

2. BT % EZSCFPF B R

% 020100 B »ipdn & B — 8

AMOZ -~ AOZ ~ AH % SC&J,—»lppbo
2. HBRlY F B RHLE R P
P s p AR e
3. ¢ gz A& wkr‘;wirs
£AlfE2SC» 2 H & fgavp s
WEE L k%ﬁ’iﬁﬁ"fﬂ?/@:#k“
B"b]}i o
4. B vk owm 8f E o2 B B
semicarbazide (SC)% 1B E R
2 ARG W2 A 1 e R
azodicarbonamide g R B AR
,ﬁgg/4sco R #F‘ '3
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S e
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1. Crews, C. 2012. Potential natural

sources of semicarbazide in honey.
Report for the Food Standards Agency
in Scotland. Project code FS241065.
The Food and Environment Research
Agency, UK.
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1 oot R EFE > 3:611-613 -

3. Chu, P. S. and Lopez, M. I. 2007.
Determination of Nitrofuran Residues
in Milk of Dairy Cows Using Liquid
Chromatography—Tandem Mass
Spectrometry. J. Agric. Food Chem.
55: 2129-2135.

E Rl T T 0 p ek s (R T
oot R EFE > 3:611-613 -

3. Chu, P. S. and Lopez, M. 1. 2007.
Determination of Nitrofuran Residues
in Milk of Dairy Cows Using Liquid
Chromatography—Tandem Mass
Spectrometry. J. Agric. Food Chem.
55: 2129-2135.




