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(thiamphenicol) ~ & ? & % f#& % | (thiamphenicol) ~ & 7 F’ R E a9 A
(florfenicol) 2 # ¥ & #% & % "= | (florfenicol) 2 # Y & % # % = B
(florfenicol amine) % 438 % #%& % #f | (florfenicol amine)N ¥ o - TRE K
;}}14%"]@% 2. ¥k L HRMEIEE A
2. B HRMET B RN | B Rk B B E 3 R (liquid 2 Dgn
f6 > rajAp k47 ¢ B F o &R (liquid | chromatograph/tandem mass g e
chromatograph/tandem mass | spectrometer, LC-MS/MS) & 472 = | = g2 2
spectrometer, LC-MS/MS)4 52> | j* o o H 5
% o 2.1. %% ¢ Tz w4
2.1. %% 211, RAp AT e BEHF R S
211, ReAp KT e R & 2111 &+ R R EHRRSF AR e
2.1.1.1. 3+ h % I &+ it | (electrospray ionization, ESI) ° NI
(electrospray ionization, ESI) © 2.1.1.2. & 45 ¢ * XSELECT HSS IS
2,112, k47 'E: : XSELECT HSS | PFP>2.5um> pr 22,1 mm X 10 cm» Z Mg
PFP-25um> p j22.1mmx 10cm> | & fF % & o % 08y
e g o 2.1.2. &< 1 (Centrifuge) @ # i 2.7 R
2.1.2. 4t 48 (Centrifuge) * ¥ iF | 3200 xgrt + o ¥ o
3200 xgrs * —“ﬁ o 2.1.3. #& ¥ B (Shaker) - ERNE ST F = 4
2.1.3. # ¥ B (Shaker) - 2.1.4. 2% #(Homogenizer) ° k ¥ @
2.1.4. 32 #(Homogenizer) ° 2.1.5. % F ik ¥ % & (Nitrogen o
2.1.5. % # ik % % E (Nitrogen | evaporator) ° R B R
evaporator) ° 2.16. Hip E F P-4 % (Solid -

216. BF4p F B2 7 % % (Solid
phase extraction vacuum manifolds)-
2.1.7. gk iR & F(Vortex mixer) °
2. FE VR~ U RRZ L R IOR
AR AT e R fET figs
% 'k B0%) ~ = & B P&
(trichloroacetic acid) ~ fif pk 2 & it
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FE3:25°CF 18 MQ-em™Z V) 5 &
WE-"HREERE LT RE ERE
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# f# % -ds (chloramphenicol-ds) ~
# % % % -ds (thiamphenicol-d;) ~ %
" B % i#% % -ds (florfenicol-ds) % 4
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phase extractlon vacuum manifolds) °
2.1.7. xR & F(Vortex mixer) °
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pxﬁ fis5 m|_ » 4o d 35 oK =100
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244. 70.6%4% k2 ¢ pae figip
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Pvj k20 mL > 4v 2 T figié &
1000 mL -

245, 73%% k2.7 fRigiR
P~ % k10 mL > 4c " fE % = 100
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BB 25 mL o 44 g3 ki 2100
mL -

2.5. m‘mm AR BE

25.1. #EZHBEAPB IR
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U A% ik Ee-d33m 5 10pg/mL o &
e JRAR A R o

28 ¥Rz BE:

28.1. F B

2.8.1.1. s

W Rt BB 1S 5 BB Qo M A
B Bge g o o pPE
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2 EAPEB® 5 Hyn AR o w5%ﬁt’
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B3 KiRWER - SRR
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LB TRE T et B AR
fﬁw%*?gﬁﬁﬁ%ﬁ¢J$¢<n

& 47 ¢ + XSELECT HSS PFP » 2.5
pum > pofE2.1mmx 10cm o
HEARB R CAREBR T A

i F R A AT
PR (min) A (%) B (%)
00—-10 95—-595 5—5
1.0—-20 95—85 5—15
20550 85—-30 15—70
50—-10.0 30—20 70—80
10.0 - 10.1 20—95 80 —5
10.1 - 15.0 95— 95 5—5
# B 4p ik 0 0.3 mL/min o
A8 1 10pL -

-+ +f & T /& (lon spray voltage) :
oA T R4S Y (ESIM#EH* 55
KV o
f 4 TR - (ESI)HE 7 45
KV o

o # & B AR (Turbo heater

temperature) : 550°C -

7% 1 % %8 (Nebulizer gas, GS1) : 50

psi e

o B4 4o £ 18 (Heated gas, GS2) :

50 psi °

F B # % (Curtain gas) : 20 psi °

Fi % # %8 (Collision gas) : High o

wORIHCS 0 3 E K i pl (multiple

reaction monitoring, MRM) - i jB]

S 4~ 2 B % 7 & (declustering

potential) £ i & st & (collision

energy)4r ™ %

20550 8 —>30 15—-170
502100 30—-20 70— 80
100 - 10.1 20—95 80—5
10.1 - 15.0 95—095 555
# o4 ¢ 0.3 mL/min -
A8 1 10puL -

#r -+ vf JE T & (lon spray voltage) :
TS g EsES ©(ESIM)#H# * 55
KV -

fars FEaS 1 (ES)4* 45
KV -

e & ¢ & R (Turbo heater
temperature) : 550°C -

7% v % 8 (Nebulizer gas, GS1) : 50
psi °

g;FL b 4y é’c
50 psi °
# & # % (Curtain gas) : 20 psi °
732 # %8 (Collision gas) : High -
WOplRC ¢ 5 & K 18R (multiple
reaction monitoring, MRM) - i ip|
3%~ 4 B #% 7 & (declustering
potential) £ i & st £ (collision
energy)4r ™ £

%4 (Heated gas, GS2) :

e EETE R4
A4 B B SEHET(mz) > BR O EE
AMEETFmsZ V) (V)
- ) 321>152% .65 -22
ek =T 321 >257 65 -14
L3 EST FolesE LT 226
354 >290 73 -6
. e ) 356>336% 273 -12
AT e Ok ESI 356> 185 oy o
e e o - 248>230% 46 13
FUT e AU R EST 248~ 130 6 33
B E-ds(1S) EST 326> 157 65 22
P AU F-ds (LS)  EST 357> 188 =73 =26
P e ABE-ds (LS)  ESE 359 >339 73 -12
AT sRAME B (1S) EST 251233 6 17
"L

S d,?l]{uiiiia\v}frz T
hewrid 2 B W AR & 2 PR
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g = o

210, #FolEmE 7 R
HREPRRE AT RERER
B £ 10 UL > & wlE o~ e dp K 4T
BT KRS 0 2208 FEEA
AT e gt g BT pete € SR




o BT K AH W

5 A B EEEET-(miz) > BB HEE

) ABBEFmD) V) (V)
. 321>152% 65 22
B i 321257 65 14
ey ) 354>185% 73 26
FoRamA EST 354200 73 16
BT A AECE EST 336 336r T3 12
356 > 185 7326
. . . 248 >230% 46 13

AT A AU B ESI

248 > 130 46 33
ABE-ds (1S) EST 326> 157 65 22
¥ e Uk -ds (1S) 357> 188 73 26
359 =339 73 12
FUP s U A s (LS)  EST 251233 46 17

* § 4

aé_mhﬂ AR R T
et o

2.10. #w|@E%E 7 Rl

HAEEPRRE AT T RIEER
Ao 210 ub o A wliE o~ A kAT
PO HRY > 2295 i A
ﬁoﬁﬁﬁﬁﬂﬁwﬁ BB R
MERAE L FFERE JEF R
R 4R stap S g B (D)2 0 ¥ ik
T oAt E X 7 j\»h*ﬁgﬁc‘ 5‘;%‘{’ -%

B4t %22 7 £ (ppm) -

Y L F B d 223
_CxV

(ppm) = v,

Cc:d ﬁ_k’?ﬁ"’“]ﬁafﬁ REEFHRY
L F ZEApad 2 2k & (ng/mL)
ViR 2 F 2 A (mL)

M:Pts 17tz £ £(0) WA
(mL)

L2 AR EHERE G e R 4 A
BT ERFHEH2Z ARG fFra T
(£100%) » 7 ¥ 4 FldeT
S %R (%) FFHFEF(%)

>50 +20

> 20~50 +25

>10~20 +30

<10 +50
L

1 Aes > 22 T
B~ ’?;?{\ Rz R~ Fuit 2 8
B¢ % %35 50.00015ppm: T &
FRE-LA"RIBREZLTRG
f# % %32 % 0.005 ppm -

&L 5

s 1 pIAR S A+ 55 B (Dgw) 2
=T ARk LA
%4t &2 7 £(ppm) :

B LM EERA 225

CxV
(ppm) =

Cid AR " RBERKTHR R
%% E NI £ 2k &R (ng/mL)
Vi e T F 2 B (mL)

M:E2 A7tz £ £ () WM
(mL)

AREAS R R TS HE
TEHRFHZ ARG FFrD T

RETEAEZFFTERE LR
7 ’I
£

(s

100%) > % 3§ Bl4c™ ¢
AT 5 R (%) F 5 F(%)
> 50 +20
>20~50 125
>10~20 +30
<10 £50

3L
L odfes™id2 20T 3t
(BN N SN -

% % 0.00015 ppm > T & # &
24 "RiEELZAL"RERKRE
235 % 0.005 ppm -

2.2511l.8 3 ®F 2B H iR
A> FE* 25218 #0403 kA
FREFTERILEE LR
P ez & R

3. MY 3 RERKREF LS
P B p TR o

% 2 )gJe :

1. Zhang, S., Liu, Z., Guo, X., Cheng,
L., Wang, Z. and Shen, J. 2008.
Simultaneous  determination and
confirmation of chloramphenicol,
thiamphenicol,  florfenicol  and
florfenicol amine in chicken muscle
by liquid chromatography—tandem
mass spectrometry. J. Chromatogr. B
875 : 399-404.

2. European Commission. 20109.
Commission  Regulation  (EU)
2019/1871 of 7 November 2019 on
reference points for action for non-
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3. MY F BRSSP
o s p AR

Y2 jnge :

1. Zhang, S., Liu, Z., Guo, X., Cheng,
L., Wang, Z. and Shen, J. 2008.
Simultaneous  determination and
confirmation of chloramphenicol,
thiamphenicol,  florfenicol  and
florfenicol amine in chicken muscle
by liquid chromatography—tandem
mass spectrometry. J. Chromatogr. B
875 : 399-404.

2. European Commission. 20109.
Commission  Regulation  (EU)
2019/1871 of 7 November 2019 on
reference points for action for non-
allowed pharmacologically active
substances present in food of animal
origin and repealing Decision
2005/34/EC. Off. J. Eur. Union L
289 : 41-46.

allowed pharmacologically active
substances present in food of animal
origin and repealing Decision
2005/34/EC. Off. J. Eur. Union L
289 : 41-46.
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3.84

100%
Florfenicol amine m/fz 248 > 230
50%
L
5%
10 20 3n 40 50 6.0 7o &0 a0 0.0 o 120 130 140 150 160
100% e ) m/z 354> 185
Thiamphenicol
5094
0% 10 20 30 40 50 60 70 80 90 100 1.0 120 13,0 140 15.0 16.0
627
00% Florfenicol n/z 356> 336
o] enico
o 10 20 30 40 50 i) T0 80 00 100 110 120 130 140 150 160
657
1009
. m/z 321> 152
Chloramphenicol
5% |
10 20 30 40 50 6.0 Ta 80 9.0 100 "o 120 130 140 150 160
100% 383
0% [\ Florfenicol amine-d m/z251> 1233
e 10 20 30 40 50 60 70 80 90 100 110 1o 130 140 150 160
- i /2357 > 188
. . >
o Thiamphenicol-d, mz
o 10 20 30 40 50 60 70 80 9.0 10.0 11.0 120 130 14.0 15.0 16.0
628
1004
) m/z359>339
500 ‘ Florfenicol-d,
10 20 30 40 50 60 70 80 20 10.0 10 120 130 140 150 180
100% &5
‘l Chloramphenicol-d; m/z326 > 157
50%
1.0 20 30 40 50 60 70 a0 a0 0.0 110 120 130 140 150 16.0

Time (min)

B~ MLC-MSIMS%4 +74 " i 3 h 254 s k2 i B0

AR 52 MRM B




