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Method of Test for Veterinary Drug Residues in Foods -
Test of Malachite Green, Crystal Violet and their Metabolites
L% B AR Y kAR RERA AT S
(malachite green, MG) ~ % & % (crystal violet, CV)ﬁ H
284 iR R A3 % % (leucomalachite green, LMG) ~ &
F A % & % (leucocrystal violet, LCV)Z_ #& &% °
2. B MG I B Z NG > Rk 4 B B S & (liquid
chromatograph/tandem mass spectrometer, LC-MS/MS)
2 SR
2.1, %%
2.1.1. etp kA7 8 TR AR
2.1.1.1. 3=k % JE 3+ 1 (electrospray ionization, ESI) o
2.1.1.2. K 457¢ : Kinetex® C8 » 2.6 um > p j£2.1 mmx5cm > 2 f
2.1.2. =7 ¥ (Homogenizer)
2.1.3. #.< #(Centrifuge) : ¥ £ 5000 xgr2 Jﬂz o
2.1.4. =i %= (Shaker) °
2.1.5. H4p E 7 % P~ % % (Solid phase extraction vacuum manifolds) e
2.1.6. g2 & F(Vortex mixer)
2.1.7. phde B P =&k (pH meter) ©
2. BRE o PR S TR LT fRER Y AR TR
N,N,N’,N -tetramethyl-1,4-phenylenediamine
dihydrochloride (TMPD) ~ ¥ B ~ R 5k ~ #EfL & = 4
(Na;HPOy) ~ fis fld ~ g -K(25%) ~ fip e 2 B 3o ¥ 32

B4 e ) 344 % 3 ps % (malachite green oxalate salt) ~ i
},?—;z"jt‘]ab B~ FhNFRRAS LY HRY RE LI

% % -ds = vk i B (MG-ds picrate) ~ & & 4] 3¢ ¥ % -ds
@MGdg RN %«N@@aﬁﬁv'é&ﬁ“%@£V@@
% ) SRR 5 o

23. BE 2 4K

23.1. =¥ 1 50mL > PPHF o

232, R EEL:I0mL o 8 o



2.3.3. B #3 2 3 F4p & B~ ¥ (Cation exchange solid phase extraction
cartridge) : Oasis MCX > 60 mg > 3 mL&" f& 5% & o
234, gt 34 720.22 pm > Nylontt 5 o
WAz A
2.4.1.50%¢c % 3% ¢

2.4.2.

2.4.3.

2.4.4.

2.4.5.

2.4.6.

2.4.7.

2.4.8.

Pz 250 mL > 4c 2 ZgF ki@ 2500mL o
Mcllvaines 3 7% % :
P18 HFALO.360 g% BARL & - 4 1.55 g 13 B3 oRip Rt &
500 mL -
Mcllvaines 3 7% % @ ¢ % (1:1, v/v)i% i -
P~Mcllvaines ¥ 73 e 2 e 3101 0 1 (viv)Z W GliR 5 o
TMPD;% %
#3~TMPD 50 mg > "2 7 fi i3 f& ¢ %50 mL -
0.1 N® A%
@42 mL o e~ 4 33 k400 mLe o £ e~ 3 g
Kk ig 2500 mL -
50%"® pgi% iR -
B B ﬁ§250 mL > 4c3 33 ki@ =500 mL -
A2 Bica
P~z kKSmL~2 e fg50mL% ¥ f345mL > R 323 » g%
e RV
0.5 My ph4ei3 it .
HPFrpeds3.85¢g > M4 HF kg2 2100 mL -

2.5. ﬁ%ﬁ?*E}/p/]Q B @l

25.1. BE4pidRA
20. SMﬁhﬁ’;i%'—/; 7% 10mL > 4e > 2 33 -K900mL » 2 ﬁ*‘ﬁ’;;@
FEpHI 454010 £ 4c4 43 K& £1000mL » 2 i 53834 »
/}E&Il’? BT &A% BIRA
252 BE4pip kB

$0.5 MAg 4473 i 10mL » 4 » & $900mL » 4c ® &1 mL -
Z4ve i 21000 mL o R E R 0 PRk TR B AR
RB -

2.6, P 3RS 2 el
B’*#Bfﬁ%—r’\/\—»u 8 4 d5 ]10 mg_\p;q ,«—v-% F\ grg*%’f‘_/_g:rr%; ﬁ}ﬁﬂllsb



2.7.

§ G B % Aot BRI S K Aol i P RE S £ 910

mg > AFFERL L A BT R ﬁ*l’ %% 210 mL > £ 5 p 2R4E

BRi oAb BT o TR R E LR RERRR S

1o s AR 2100 ng/mL o B E R FRAR IR R o

{33 5 2 pe

BARE IR BN 10mgz HBRY B BRATE S

BB R SR A 0mg AR
i’}ilOmL’ f%k#ﬂ-%b%’ni’ e /%EEE’]D?T + ° I

*pEBE R AR RRIR & 0 150%2 % R 1 100 ng/mL 0 i

AR5 R o

28 Wwir2n
2.8.1. B :

Rl 2 > Bl g AT WS E P 0 b

NN FRAE &2 % 10 ul ~ TMPD,W 7% 50 uL % Mcllvaines ¥ 7%
ot e (L, viv)ia R 10 mL o SRR £353 0 1215000 xgd
34 o Tl LR 0 ARG SR 4~ Mcllvaines 3 B3 %
e (L, v/v)izieSmL £ 45 F W HFRE B & H ik

g r o

282, FEit

BBl & b A% o A 2 TR T B2 mL ~ 4 T k2
mL % Mcllvaines 3 % /% 2 mL ¥ % 2_ Oasis MCX FH 4p % B~
@’ﬁm&ﬁ°ﬂw§%@&ﬁﬁm1N%ﬁ@ﬁmMJ;%g

FokSmLiik > Bz acis o RUR AR o R A I50%7 i
AR3mLE e ‘%3mL7F ENEIN- Rl B o S I L SRV
#RSmLF 3k o ﬂ’z%iﬂ’#&ii‘z » 350°CIL § FRAMIFE A Y
Fode 2 50%2 HizirlmL o MUER &3 R 0 KRB 0

et o

2.9. ¥ M2 W iF

oz Ao A WA M RRER R2~50 uL & poFR4E

‘-\ﬁ
3
¥
Y
=

puL > Z28& A Wik > TR E AR > BT F)IE 2R F R4
%+%8%¢ﬂ%¢#%oﬁéw/&\xa@ ARG B2 R R
t’ »

r
N
S

@
4
.
(s

a4

A ‘é’aﬂa, EC g | S v\rsﬁl_gnﬂ BE G f;b v BI¥T R 2
BAIGCESE BB N 2 RRANSHYER » w8 iT
ng/mLi& & 42 o

o
o
{
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AR K AT R B A AR iE 2 )
R 7 ¢ : Kinetex® C8 » 2.6 um > p f£2.1 mm x 5 cm ©
R g AR $35°C -
BEApiRiR P ARBBIRNMT SIFEREFTR AT

¥ ¥ (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#Ap i 0.2 mL/min -

A~ B 10 uL o

* g T B (Capillary voltage) : 2.5kV -

3 v 5N L ESIE S oo

#1378 & (Ion source temperature) : 100°C

% B-4E47 R & (Desolvation temperature) : 400°C

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

% ¥4 470w i (Desolvation flow rate) © 850 L/hr ©

BORIHCS T % £ & & R3¢ (multiple reaction monitoring
mode, MRM) - W ]33 ¥ ~ &4k 44 7 /& (cone

voltage)¥? 742 it £ (collision energy)4r™ % :

W3 4 B4 R
45 de IR (mz)> TROTR
Ay i+ mz) (V) (V)

329 >313* 10 34

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

LMG
331>316 34 20
372> 356* 54 36
CvV 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 (.S.) 336> 239 12 29

CV-dg (1.S.) 378 > 362 14 40

LCV-ds(1.S.) 380 > 364 12 30

*TERIH TR IHETRATEIREREG
2.3 0 - HaS ¥
TIERA AP R 2 RE AR
_._L

o

SN I U OB - £ 2

b

|
B E_IE
2.10. #Fw|R%RE 7 P T

HREPFRZRZBERARLI0 0L A Bl ~ 2 ipk 478 5%

TR o R29W R T Jeh R 4R B SUB IR T L

W2 FGERE S EF RS B R CVEN 2 > X

T 52t NS =) e 2 ;}—mﬁ-—”'} AW 2 Z ﬂ(ppb)(~2)

CxV
WY LI A 2 ‘E‘é_(ppb)—Z M
C:d RERRFHR RS LILFREH N S dF 2 kR

(ng/mL)
Vit LF ;)m (mL)
M: #1782 £ £ (2)
CLARHAES B R D R4S M R4S H L 5
19”‘“ (< 100%) > F ¥ 4 Flde T

AR % R (%) % 35 8 (%)
> 50 + 20
>20~50 +25
>10~20 + 30
<10 + 50
2. WY LA ARZ 7R RSN EEEER
At B2 REF B ENEEFERRIA SR K
2 BE
Ml AR 22 BRI ESWI R EERRATE Y
ZREF)ERBREMERFERRAZTHE RE)HS
0.5 ppb °

2 WY F R PRAREE P TR Bp A

FRA ¥ BEE BT do s FURIR S ¥ A 0 2006 0 KA K¢

N
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4,58
10 L , m/z 329 > 313
Malachite green
I
o T "|""|""|""I|I""|""|""|""|"'|""|
2.00 4,00 6,00 8,00 10,00
100; 5-?“ m/z 372> 356
] || Crystal violet
] .
o T "|""|""|""|"!"7|""|""|""|"'|""|
2.00 4,00 8,00 4,00 10.00
1005 5,T1 m/z 374 > 358
] i :
B | Leucocrystal violet
S —
2,00 4,00 6,00 8,00 10.00
m/z 331 >239
1005 670
= || Leucomalachite green
E- II""I""I"''I""I""I"'IL'I""I""I"'I""I
2,00 4.00 £.00 8.00 10.00
1004 ‘*-FT m/z 334> 318
g | Malachite green-ds
] ||
o '|""|""|""|""r|L""|""|""|""|"'|""|
2,00 4,00 6.00 8.00 10,00
100+ 583 m/z 378 > 362
eﬁ— |r| Crystal violet-ds
] |
{}.' A
LI AL L L AL B L N BN NN B I |
2,00 4,00 6,00 8,00 10,00
1004 6,31 m/z 380 > 364
;&:. | Leucocrystal violet-dg
: I
3 S —
2,00 4,00 6.00 8,00 10,00
100, 6.59 m/z 336 > 239
__ﬂ_ ||| Leucomalachite green-ds
~-r--rr-——rrr-r-r-r-r-r-r-r-rrr-r-rr---re e Time
2,00 4,00 6,00 8,00 10,00

i

~ MLC-MS/MS4 1734 4 & ~ B R AV % ~ &
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LI N 5L
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