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Method of Test for Veterinary Drug Remdues in Foods -
Test of Malachite Green, Crystal Violet and their Metabolites
Log* el Mg 2% kAR mp g #i g%
(malachite green, MG) ~ % & % (crystal violet, CV) 2 H
28 iR R A3 % % (leucomalachite green, LMG) ~ &
F A % & % (leucocrystal violet, LCV)Z_ #& &% °
2. B D HRMEI I Z > kA k4 8 B E S & (liquid
chromatograph/tandem mass spectrometer, LC-MS/MS)
ATk o
2.1 ®¥
2.1.1. e tp k45 8 R R
2.1.1.1. 3=k . % JE 3+ * (electrospray ionization, ESI) °
2.1.1.2. K47 ¢ : Kinetex® C8 » 2.6 um » p j£2. 1 mmx5cm > & f
2.1.2. #27 #(Homogenizer) e
2.1.3. #r 48 (Centrifuge) © ¥ i£5000 xgrs + 3 o
2.1.4. ¥ F % (Shaker) °
2.1.5. B4 E 7 3 B~ % ¥ (Solid phase extraction vacuum manifolds) °
2.1.6. *gjfa 2 & E(Vortex mixer)
2.1.7. pade B P T &k (pH meter) °
20 BRE o PR S TR LT fRER Y AR TR
N,N,N’,N -tetramethyl-1,4-phenylenediamine
dihydrochloride (TMPD) ~ " B ~ R 5k ~ B & = 4
(Na;HPOy) ~ fis fld ~ g -K(25%) ~ fip e 2 B 3o ¥ 32
s 344 % 3 s B (malachite green oxalate salt) ~ i§
RAlC RS S B R%E 2 BRT gwﬂﬁwwﬂﬁw,
% % -ds = vk i B (MG-ds picrate) ~ & & 4] 3¢ ¥ % -ds
(LMG-ds)~ %2 &b % -de (CV-de) 2 B B 3] % & % -ds (LCV—d6)
o p IR o
23. BE 2 4K
23.1. gt F 1 50mL 0 PP -
232, F ¥ 10mL > & o
2.3.3. 33 R #% F)4p 5 B~ ¥ (Cation exchange solid phase extraction
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cartridge) : Oasis MCX > 60 mg > 3 mL & f& 5% & o
2.3.4. Jg™ 1 34j20.22 pm > Nylon#t -
24. @Az aY:
2.4.1.50%¢c % 3% ¢
Bz 3250 mL » 4c 4 #F k@& 500 mL o
2.4.2. Mcllvaines s 7% % :
PR HFALO.360 g% BARLE - 4 1.55 g 113 B3 okip Rt ¥
500 mL -
2.4.3. Mcllvaines ¥ =% ;% * ¢ % (1:1, v/v)ia % :
B~Mcllvaines 3 b3 e 22 ¢ % 11 T 1 (v/iv)Z 3R 5 -
2.4.4. TMPDj3 i%
FPTMPD 50 mg » 12 ? f3% f% i€ = 50 mL -
245.0. 1 N# g3 7
P42 mL o E¥ 4~ 4 33 -LK400 mLP o £ Ao > 3 35
ki@ 2500 mL -
2.4.6.50%7 pgi% %
B9 AR250 mL > 4e 3 g3 oK@ 2500 mL o
247 PR
BegokSmL-~ ¢ fie f50mL% 7 fE45mL > R 5305 o R
pra gl -
2.4.8.0.1 Mpip pl4=is it
FOMEPRAE1.93 g 142 g KB e $250 mL -
25. B Appiez W
25.1. #H4piairA
B0.1 MA$ e 4473 i 50mL » e » 4 3+ k900 mL » 14 g it 38
BpHZE 4.5+0.1 » £ 4cd 5 k@ 2 1000mL » g "B g
P T B ARIA RA -
252, #H4piaiRB -
$0.1 MPs fe4%i3 7% 50 mL » 4 ~ 2 5900 mL » 4 ¥ izl mL -
£ v 352 21000 mL > Mg MiEin 0 Brg ik RS B4R
B e
2.6. P FRARAMEA % 2 ﬁa@l :
Pdp g 3t 738 $-ds 910 mg2 i F p FRRE 52 R R AT
ESF-ds d6"b’ BRAE R -dele 2 F N IR 10
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mg > FFEF T 0 A B A IEY L F 210 mL o F L IR
Bk » A FELRT: o Y B E LN HERERIERE
e 5 AR 2100 ng/mL > B TE e FRAR R R
2.7. AR Y
PARg 7R S NI0mgz HRF FRESE BRI ESE
pe W= ‘%}%' IJI“LBE ‘iﬂ‘p@?*ﬂ}ﬂ"r’ ]lomg 'H:rfﬁ-i’g &l
'/Z‘”’*’//‘)f"*T TFI10mL > F 5 3R 8 Rk 4 ¥ LT o TR
PR R LR RIER G 150% %A 2 100ng/mL > %
PR IER R o
2.8 wirzZHAH
2.8.1. %P~
Rl 218 > BNl g T EWECE P 0 b
> FRAE R % 10 uL ~ TMPDI% /% 50 uL % Mcllvaines ¥ 7%
ot (11, viv)iziR10 mL > SEgR R £ 353 0 115000 xgdr
3048 e T iR 0 R P £ 4~ Mcllvaines 3 #73 i
z 35 (1:1,v/v)ia%5mL> & 45 ﬁﬁ,ﬁ?g%lﬁo EE T FiR
EE L E o
2.8.2. Fiv
BOSLE L F AR s A AR T gﬁsz\i%ﬁ$¢2
mL 2 Mcllvaines % % ;% 2 mL ¥ & 2_ Oasis MCX F 4p % B~
Mool FApEE-® A N0 INBARK A R2MLE 2 3
FokSmLjie - Bz dhscis o R AR o £ R 1150%7 B
A k3mLE &2 %3mL;F o B Esie o A AR o 1t
FRSmL* & 0 T i ‘-’”3‘%«7’2 » 350°CIL § F R WgE 0 A Y
F e 2~ 50%¢e oAkl CRR EGR SRR R
T %% o
29. EM2 QYT
e A o B4 2 BRI ~S50 uL & pOFRAER R % 10

:\m Sy

UL 2285 B i BITRBERR R > BT HEREF R
BT BT o it k8 BRATEE R R E 2 B R

SURCSRE o I N NS I -2 O 31 ftb » B R GVE % iR
BRATEE S L% 2 BRALSLEER » A58 F02~5
ng/mL1& & 4% o

AR R AT R EEEA ATp RiE 2 ()

%3F 0 x7F
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R 7 ¢ : Kinetex® C8 » 2.6 um > p f£2.1 mm x 5 cm ©
RArgER 135C -
BEApAR AREBRUTAEERFHAR AT

P & (min) A (%) B (%)
0.0 — 8.0 95 -0 5— 100
8.0 — 13.0 0—0 100 — 100
13.0 —» 13.5 0—95 100 — 5
13.5—15.5 95 — 95 5—5

#F#AponiE 0.2 mL/min -

A~ 8 110l e

£ ¥ % & (Capillary voltage) : 2.5kV o

R TIS  SE TN DA L ': A

# 3+ kR & (Ion source temperature) : 100°C

7% 3578 B (Desolvation temperature) @ 400°C -

B4 % #8701 (Cone gas flow rate) © 50 L/hr o

% B4 47 1# (Desolvation flow rate) @ 850 L/hr o

BRI Bt 3 £ F K P 3% (multiple reaction monitoring
mode, MRM) - W ]33 ¥ ~ &4k 44 7 /B (cone

voltage) £ 7t 4% i £ (collision energy)4-™ #

B3H s mi
A P i3 (m/z) V)  (eV)

329 >313* 10 34

MG
329 > 208 10 32
331 >239* 34 29

LMG
331>316 34 20
372> 356* 54 36
CV 372 > 340 54 52
372> 235 54 56
374 > 358* 78 29
LCV 374 > 239 78 30
374> 253 78 30
MG-ds (1.S.) 334>318 12 35
LMG-ds (1.S.) 336 > 239 12 29
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CV-de (LS. 378 > 362 14 40
LCV-ds(1.S.) 380 > 364 12 30

R RAH LT WY ARATERER G
F2 30— M H
TP ERIEAEEAP AP RATR Y KRB R T E L
B T e
2.10. FEWFE=RE 7 2R T
HREEPRRE R ERARLI0 UL » A %L~ 240k 45 8 5
?ﬁ@ﬂ’&2ﬁﬁﬂﬂim§ﬁ,ﬁ%?ﬁ%ﬁﬁ@ﬁ%@%
B2 FGRERE S EF RERAPHET 2 RCVEN 2L 5 Tk
TR E N T fl;llml;:]]"}_#ng{l 7 ¥ (ppb) 2 :
NCxV

ot &AM § £ (ppb) - S

C:d ERRE R LILFEE AL E S tp 2 kR
(ng/mL)

Vi ’Fﬁ’gﬁﬁxw L\l} ’gﬁffﬁ (mL)

M:!PHALsTHtlE2 £ 2(g)

ol opHA R A TP HE TR RS H2 A E G
1tk @ @(< 100%) > F 3 f R4 T

1o 5 B (%) 5 7 B(%)
> 50 + 20
>20~50 + 25
>10~20 + 30
<10 + 50
2 WM LAAEAML GRS EBIT LB ER
At S22 BE L RBLENELREERAA L LY
2 B Eto

il AR 22 R BRI MRS E R R L
ZREF)EEHREMELEERRIAGRHRE)SE
0.5 ppb °
Z%Wﬂ*m%ﬁﬁé%fﬁﬁﬁ’@éﬁﬁﬁ°
3. % & % (crystal violet, CV) F1 & 1~ G4 4 f4 » 30 4R I 2 ﬁ;lug
LA %S F%RE TR R B EEFT R
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22 F R B ERITHR ST LR R R (TRE G X
P REFRET RELRKREF T

BEE s B IR~ FORIR S R E B 0 2006 0 Kk F 50
"&Hﬂﬁ%ﬁ F2 Y FRkiFELFL LT ER
ﬁi#:%;" o
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non-allowed pharmacologically active substances present in food of
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B K A7
100 5-\08 /z 329 > 313
. >
" ||| Malachite green =
0 I\
L B LR BLALELEN S BN SR L) NN BN WL BN NN BN N
2.00 4.00 6.00 8.00 10.00 12.00 14.00
100 575
l , m/z 372 > 356
2 Jrl Crystal violet
0 [\
T L LA T T LI L L L L L L L B L) DL L L L LB L L B B
2.00 4.00 £.00 8.00 10.00 12.00 14.00
7.07
100 . m/z 374> 358
2 || Leucocrystal violet
I
1 e e e e e e e e e e e e
2.00 4.00 6.00 8.00 10.00 12.00 14.00
7.27
100 ’ m/z 331> 239
-2 | Leucomalachite green
I||
G I I I I I | I I I I I I
2.00 4.00 £.00 8.00 10.00 12.00 14.00
100 5-;“
. /z 334> 318
-2 | Malachite green-ds e
1\
--—rr—rrrrr-rrrreeerrer e T T T T T T T T T T T T T T T
4.00 8.00 10.00 12.00 14.00
100 5.74
|I| ) m/z 378 > 362
e II Crystal violet-dg
N
0 NS I B LRI I U B B e M
2.00 4.00 6.00 8.00 10.00 12.00 14.00
100 6.99
m/z 380 > 364
& “ Leucocrystal violet-de
Il
0 LI LA LA LA L AL ELELLL LA LN DL NLELELL IS BN WL B
2.00 4.00 6.00 8.00 10.00 12.00 14.00
100 e m/z 336 > 239
S n Leucomalachite green-ds
+-—-—¥rrr T
2.00 4.00 6.00 8.00 10.00 12.00 14.00
Time (min)
B~ LC-MS/MS pirat e g s BRAGCEE S BREEERRIAE

RS RZ H R Fp %K’W’—Err' MRM l%]‘zg



