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Quantitative Determination of Triphenylmethane Dyes in Medicinal Oyster by Deuterated Internal
Standard Method

GAN Sheng', SHI Xiaoguangl*, HAN Ting?, WU Chaoquan'(1.Guangxi Institute for Food and Drug Control, Nanning
530021, China; 2.Didactic and Research Section of Pharmacology, College of Fundamental Pharmacy, Hebei United University,
Tangshan 063009, China)

ABSTRACT: OBJECTIVE To approach the determination of the residues of deuterated internal standard in medicinal oyster
by LC-MS/MS with deuterated internal standard to improve the safety of medicinal oyster materials. METHODS A mixture of
deuterated internal standard was added to the samples, purified by acidic alumina cartridges and then isolated through acidic
alumina cartridges. Elute the alumina cartridges with acetonitrile, and the residue was tested by LC-MS/MS, with the gradient of
mobile phase composed of acetonitrile and 5 mmol-L™" ammonium acetate solution. RESULTS  All molecules in samples were
in good linear of 0.5-10 pg-kg™, with a mean recovery at 90.5%~102.6%, and the instrumental limit of quantitative detection was
0.054 3-0.297 8 pg-kg™'. CONCLUSION  The method is proved to be sensitive and accurate, repeatable and specific with little
interference, extremely consultable for inspection for residues of triphenylmethane dyes in medicinal oyster materials.

KEY WORDS: medicinal oyster; deuterated internal standard; Malachite green; leucomalachite green; crystal violet;
leucocrystal violet
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Figl Malachite green, leucomalachite green, crystal violet and leucocrystal violet molecule
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Fig 2 HPLC Chromatograph

1—malachite green; 2—crystal violet; 3—leucomalachite green; 4—leucocrystal
violet
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Tab 1 Mass spectrometry conditions
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454 D6 374.3 TR T 358.4 51 73
EMER T 217.3 48 73

Fa a4 i % D6 376.3 SEHE T 361.3 51 68
EMEE T 2404 48 68

1.504
125
100 feeeecorronmecienes

(TG 1 EOPRE SO S

0.5011--1----F -

0.2534-- k.

T INIRD  INEOP
150 200 250 300 350

0.00 1L
5.0 10.0

Lerg

0 05 1.0 15 2.0 25 30 3.5 40 45 50 55 60 65 7.0
t/min

I .45 5.51

0 05 1.0 1.5 2.0 2.5 3.0 3.5 40 45 50 55 60 65 7.0
t/min

g g 247

0 05 1.0 15 2.0 25 3.0 35 40 45 50 55 60 65 70
t/min

L4 5.35

005 1.0 15 2.0 2.5 3.0 3.5 40 45 50 55 60 6.5 7.0
t/min

3 AETE. BEIAEDR. SREERELEGEY

THEABETREE%E# MRM H

Fig 3

malachite green, leucomalachite green, crystal violet and

leucocrystal violet

Total ion spectra and respect MRM spectra of

- 838 Chin JMAP, 2012 September, Vol.29 No.9

100 A .2
4 3 2
. ééaciuq$$
= 604 *
Bl
#0404 3 |
204 |
04 - .l . ]_ " ||._hu' d _l l' - |
100 140 180 220 260 300
miz
I 2
100 N N 2
£ 601" ' ‘
= I
40
20 3 ’
Y I & S T
100 140 180 220 260 300 340
miz

B4 AEaR54mE0TH_RiEAHE
Fig 4 Product ion spectra of malachite green and crystal
violet molecule
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Tab 2 Linearity of four triphenylmethane dye molecules present in medicinal oyster samples
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Tab 3 Recovery in different concentrations of addition of 4 kinds fo triphenylmethane dye molecules in medicinal oyster
samples(n=3)
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Tab 4 Concentration of four triphenylmethane dye residues
in medicinal oyster samples from several markets(n=6)
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g 183 Rkt KK 2.04 0.48
I 45 i 5% 091  KEH  0.07 125 KA
3 it

NSRRI H BRI T AR
W AR IEAT S AZ I, DA 2 ks 24 44 vh =2 1
BBk & BT, Jr iU 2 RICR
Fo o B RLAF 8 AR 254 b =K FR e SR ek
3B B AGT N 5 5 2 BRAR A0 S A 0 G A 245 1
KT b N =28 R B SR SR BRI 2 5 L I
Lo IR EEE A, @ BLLS [ 25 Ji4h 72
XL AL SR SR Rl asts
Bo t 4 iy S BR AR R, DAORAIEAE AR PR T 25 %
Eoln

REFERENCES

[1] ChP(2010)Vol I(*F[E 244 2010 4Fhi. —#F) [S]. 2010:
161-162.

[21 LIUJ,HUHJ, ZHANG M Z. Review on toxicity, damage and
detection of fishing drug-malachite green [J]. Acta Agricul
Zhejiangensis(HTLA ML #R), 2006, 18(5): 397-400.

[3] LIB4363,
Malachite Green and Leucomalachite Green Residues in Fish

Quantitative and Confirmatory Analyses of

and Shrimp: Amendment: Application of Laboratory

Information Bulletins 4333 and 4334 for the Determination of

-840 - Chin JMAP, 2012 September, Vol.29 No.9

(4]

[3]

(el

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Leucomalachite Green and Malachite Green Residues in
Catfish, Basa, Tilapia, Trout, and Shrimp [S]. 2005.

LIB4333, Determination and Confirmation of Leucomalachite
Green in Salmon: Laboratory Information Bulletin 4333.
LIB4334, Malachite
Leucomalachite Green in Salmon [S]. 2004.
GB/T 19857-2005, Determination of Malachite Green and
Crystal Violet Residues in Aquatic Product(7K /= & L& 47
LN 20k BRI E) [S]. 2005,

SC/T 3021-2004, Determination of Malachite Green Residues
in Fishery Products High Performance of Liquid
Chromatography(/K /= i h L4 47 48 5% B ik O WL st WA
Ty%) [S]. 2004.

SN/T 1479-2004, Inspection of Malachite Green Residues in
Aquatic Products for Import and Export(3E H 117K i hFL 428
A SR 5R B A U7 155) [S]. 2004,

GB/T 20361-2006, Determination of Malachite Green and
Violet Residues in Fishery Products-High
Performance Liquid Chromatography with Fluorescence
Detector, National Standard of the People’s Republic of China
(h A NI [E 5 b7 HE) [S]. 2006.

REN X L, WEI Y F, CHENG C P, et al. Research progress of
determination of malachite green, crystal violet and their
metabolites in aquatic products by HPLC [J]. Chin J Health
Lab Technol(H [ BA G50 2% &), 2007, 17(1): 173-176.
BERGWERFF A A, SCHERPENSISSE P. Determination of
residues of malachite green in aquatic animals [J]. J
Chromatography B, 2003, 788(2): 351-359.

TURNIPSEED S B, ANDERSEN W C, ROYBAL J E.
Determination and confirmation of malachite green and

Determination  of Green and

Gentian

leucomalachite green residues in salmon using liquid

chromatography/mass  spectrometry ~ with  no-discharge
atmospheric pressure chemical ionization [J]. J AOAC Int,
2005, 88(5): 1312-1317.

DOERGE D R, CHURCHWELL M I, GEHRING T A, et al.
Analysis of malachite green and metabolites in fish using
liquid chromatography atmospheric pressure chemical
ionization mass spectrometry [J]. Rapid Commune Mass
Spectrum, 1998, 12(21): 1625-1634.

PLAKAS S M, El SAID K R, STEHLY G R, et al
Optimization of a liquid chromatographic method for the
determination of malachite green and its metabolites in fish
tissues [J]. ] AOAC Int, 1995, 78(6): 1388-1394.

XIE W, DING HY, XiJY, et al. Determination of residues of
malachite green, crystal violet and their metabolites [J]. Chin J
Chromatogr(fi%), 2006, 24(5): 529-530.

REN X L, WEI Y F, QU J, et al. Determination of malachite
green, crystal violet and their metabolites in aquatic products
by RP-HPLC [J]. Chin J Health Lab Technol(*[' [ TLAE K 36 2%
&), 2006, 16(8): 939-940.

DB33/T 598-2006, Determination of residues of malachite
green and its metabolite in aquatic products-lc-ms/ms method,
Local Standard of Zhejiang Province (WiiL44 5 kr#E) [S].
2006.

Wk H3\: 2011-12-09

T EILACR T 2557 2012 4F 9 H 55 29 55 9 31



