4t International Symposium on Recent Advances in Food Analysis, (RAFA 2009), 4-6 November 2009, PRAGUE, Czech Republic

IDENTIFICATION OF METABOLITES OF BRILLIANT GREEN & &
IN TROUTS USING LTQ-ORBITRAP 1

Dominique HURTAUD-PESSEL, Pierrick COUEDOR, Michel LAURENTIE, Eric VERDON

* ok

afssa

AN NS | [
DERSEGRIERS 2N

RANCAISE
AFSSA (French Food Safety Agency), LERMVD (Laboratory for Studies and Research on Veterinary Drugs and Disinfectants), Community Reference UTAIRE
Laboratory for Antimicrobial Drug Residues Conftrol in Food Producing Animals, La Haute Marche-Javene, 35302 Fougeres, France el

e-mail : d.pessel@arssa.ifr

B0

INTRODUCTION

* The triphenylmethane dyes, Malachite Green (MG) and Crystal Violet (CV) are sometimes used illegaly as antimicrobial, antifungal and antiparasitic agents in aguaculture. These
compounds are not authorized in food animal production because of their toxic effects on humans (mutagenic, carcinogenic). In vivo, MG and CV are rapidely metabolized in treated
fish in their leuco forms by reduction. Another triphenylmethane compound, the Brilliant Green (BG), also called Malachite Green G, displays a similar chemical structure as MG
and CV, and therefore might hold the same toxic effects. There is no such literature data on the metabolism of BG as for MG and CV, but it is presumed to metabolize in its leuco
form in vivo In treated fish as well.

 The present study was intended to identify possible metabolites of brilliant green in trout tissues by high resolution mass spectrometry measurement using an LTQ-Orbitrap
iInstrumentation. Two complementary approaches were conducted in order to confirm the presence of the leuco brilliant green form and to identify others possible metabolites of
brilliant green from treated trouts :

» A targeted approach : Based on the extraction of the accurate mass of targeted compounds on full-scan LC-HRMS ion chromatogram.

» An untargeted approach : Based on the comparison of full-scan LC-HRMS acquisitions of blank samples and positive samples using SIEVE software for identification of
statistically significant differences .

Aim : Obtain BG treated trouts and non-treated trouts To 2 g of trout muscle, 500 pl of hydroxylamine (20g/l) were added and the mixture
was let to stand for 10 min. Then tissue was extracted by shaking for 10 min with
1 trout without treatment acetonitrile. 1 g MgSO4 was added and the mixture was shaken for 1 min. The
3 trouts treated : homogenate was centrifuged and 6 ml of the supernatant was evaporated to
water bath with a concentration of BG of 100 ng/ml dryness under N, at 40 C. The residue was then reconstituted with 800 pl of
during 1 hour . Then depuration in clean water and acetonitrile and injected into the LC mass spectrometer.

slaughtering after 0, 1 and 2 hours.

LIQUID CHROMATOGRAPHY

Pump : Accela (Thermo)
Column : C18, Symmetry, 2.1 x 100, 3.5 um (Waters)

Mobile phase : gradient mode, Ammonium acetate 0.05 M / ACN, flow rate
TARGETED APPROACH : Extracted lon Chromatogram (EIC) 0.20ml/min

MASS SPECTROMETRY

MS : LTQ-Orbitrap
Acquisition : Full scan resolution 60000, positive detection.
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Brilliant green (BG) : C,,H4sN,* Leuco Brilliant green (LBG) : C,,H4,N, control and incurred samples =~ ME peaks of interest
Theoretical mass M*: 385,26382 Theoretical mass [M+H]*: 387,27947 _

= Extracted ion chromatograms of
theoretical masses (5 ppm) of

= Structural identification using different
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: : fraqmentation experiments 15 8914E-11 | 12.7368 387.279 387.269 387.289 11.4868  13.9868  423.471
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ol e Vbt B h H 1] soss_zmon _—— : o Slgnlflcant 37 2.26705E-5  6.99279 385.264 385.254 385.274 574279 824279  3.81795
o iit;g%ilz;%;z&?w :: differences between 204 4.90222E-5 | 8.88219 360.251 360.241 360.261 7.63218  10.1322  8.32198
w Trateueoda s 587 6.01214E-5  12.7963 389.285 389.275 389.295 11.5463  14.0463 255153
ERT oo [ 25 3] i i = blank control and 641 6.28737E-5 [6.39916 | [ 441332 | 441322 441342 514916  7.64916 674141
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2. MS?2 m/z 387.279 with HCD fragmentation . : : : :
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QUANTITATION OF INCURRED MUSCLES OF TROUTS USING LC/MSMS in MRM mode ; e
10.06 671 || 972 1268 17.67 PR e = P
Animal Treatment brilliant green Brilliant Green Leuco Brilliant green 0 25 4 .
: . : MRM 385 > 341 MRM 387 > 3943 100~ 029 :5223?15.22759—441.33641 DesethyIL uco brilliant =
Bath at 100 ng/ml | Bath in clear water before slaughtering ( > ) ( ) ] 0000500000 ve green
50+ TraitetruiteO3a
Trout 1 - - - - ] | |
T 2 1 h O 7 9 /k 7 8 /k O_ 5.43 8.84 11.92 18.17 23.84
rout our . . e T s e
Trout 3 1 hour 1 hour 27 4u3glsg 18.2 uugg/fg O 5 _men )
Trout 4 1 hour 2 hours 25.4 ng/kg 14.9 pg/kg
Conclusions

Metabolites identification of brilliant green in trouts was performed using LC-HRMS : Like others triphenylmethane compounds, Brilliant green is metabolized in its reduced form, the
leuco brilliant green. Using an untargeted approach, another metabolite, the desethyl leuco brilliant green was identified.

Further experiments shoud be carried out to measure the depletion of these metabolites and establish the target marker residue of a treatment of brillant green and control the misuse
of this compound. | |
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