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Paper review

Class

Enzyme Hydrolysis
Acid hydrolysis
Alkaline hydroysis
. Extraction solvent
1 Polarity

= CURID

Method for Multi-
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compounds @ method

The same class



Introduction

Nitrovin (735E3X) 24518 ~ 278 ~ /N ~ FIR ~ 988

’[—B\/\ /\/[k — Molecular formula : C14H12N606
ON" 0 C o) 0, — Molecular weight : 360.28

liJ — Appearance
NH e Akind of orange yellow or red stable
2+I—NH*2 powder
NH — Application
Nitrovin * An antibacterial growth promoter used
in animal feeds
— Classification
Nitrovin (NIT) e Furans drug (ﬂj{ﬂ@iﬁﬁ)
— Synonyms  What comes to mind when you see
e 1,5-bis(5-nitro-2-furanyl)-1,4- “furans drug”?
pentadien-3-one — Ans: Nitrofuan metabolites

e Difurazone
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Introduction (cont.)

Mechanism of Action

e Mechanism Jeamee

1 Inhibition of cell wall synthesis B-lactam, bacitracin, vancomycin

2 Damage to cell membrane function Polymyxins

3 Inhibition of nucleic acid synthesis or nitroimidazoles, nitrofurans,
function quinolones, fluoro-quinolones

4 Inhibition of protein synthesis aminoglycosides, phenicols,

lincosamides, macrolides,
streptogramins, pleuromutilins,
tetracyclines

5 Inhibition of folic and folinic acid Sulfonamides, trimethoprim
synthesis
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Introduction (cont.)

Nitrovin E1 Nitrofuran metabolites

e We are familiar with four nitrofuran metabolites as follows:

m Nitrofuran compound Nitrofuran metabolites

1 Nitrofurantoine AHD
2 Furazolidone AOZ
3 Nitrofurazone SEM
4 AMOZ

Furaltadone ‘

e Now we have to learn more about two nitrofuran drugs

m Nitrofuran compound Nitrofuran metabolite

5 Nifursol? DNSAH

6 Nitrovinz* -

1 Commission regulation(EU) 2019/1871
2 it e s AN (B ST hA s TE H Cc)? wE R
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Introduction (cont.)

Nitrovin E1 Nitrofuran metabolites

e Parent drug or metabolites ?

— The nitrofuran antibacterials are rapidly biochemically transformed
in still toxic metabolites which have the property to be highly
bound to proteins and thus stable for longer periods (several
weeks or even months) in the food producing animals.

o Nitrofurantoine, Furazolidone, Nitrofurazone, Furaltadone, Nifursol

Nitrofuran Compound Nitrofuran Metabolite
9]
Nitrofurantoine < 0 AHD )J\
J}r o] _N.\ )k thl\l\|
o o)
Furazolidone 'O\ Q AOZ O
/NKO/:N\NAO HzN\ )k
° \__/ N\__/O
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Introduction (cont.)

Nitrovin E1 Nitrofuran metabolites

Nitrofuran Compound Nitrofuran Metabolite

0 0] O
i k‘ © N )L )L
Nltrofurazoneo/j \@/: N, SEM N NH,

© o]

o]
+ 0} H
o//N\UczN\NJJ\o HZN\N/H\O
Furaltadone \N& AMOZ Lt —
N 0 N\ .f‘o
__/

H,N—NH—CO

Nifursol I //l—E=N—NH—CO DNSAH
O;N 0 OH
OH
O,N NO,
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Introduction (cont.)

Parent drug or Metabolites ?
Food Additives and Contaminants, May 2005; 22(5): 406-414 Taylor & Francis

Taylor & Francis Group

Depletion of four nitrofuran antibiotics and their tissue-bound
metabolites in porcine tissues and determination using LC-MS/MS
and HPLC-UV

K. M. COOPER!, P. P. ]. MULDER?, J. A. van RHIJN?, L. KOVACSICS?, R. . MCCRACKEN?,
P. B. YOUNG?, & D. G. KENNEDY*

YQueen’s University Belfast, Northern Ireland, *RIK ILT-Institute of Food Safety, Wageningen, The Netherlands,
®National Food Investigation Institute, Budapest, Hungary, and *Chemical Surveillance Department, Department of
Agriculture and Rural Development, Stoney Road, Stormont, Belfast BT4 35D, Nothern Ireland

Bl k5 o b (1F 2500 S = 2E1) - gf| Srfurazolidone, furaltadone,
nitrofurantoin, nitrofurazoneZE E FLkIFF &4y~ €Al 10K » [BSE12 7T M1 &4 [H
fo e s SRR TEZDCGHY AT > S E=ZT] 5~ 15K
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Table 2

Metabolism and depletion of nifursol in broilers

T. Zuidema®*, P.P.J. Mulder?, J.A. van Rhijn?, N.G.M. Keestra?,
L.A.P. Hoogenboom?, B. Schat®, D.G. Kennedyb

& RIKILT — Institute of Food Safety, Bornsesteeg 45, P.O. Box 230, 6700 AE Wageningen, The Netherlands
® Chemical Surveillance Department, Veterinary Sciences Division, Department of Agriculture and Rural Development,

Stoney Road, Stormont, Belfast BT4 3SD, Northern Ireland, UK

Received 14 June 2004; received in revised form 17 August 2004; accepted 17 August 2004

Available online 18 December 2004

Average residue of nifursol in pg/kg in liver, kidney, muscle, bile and plasma
of broilers treated with feed containing 50 mg/kg nifursol during a period of
7 consecutive days

Days after cessation of medication

0 3 7 14 21
Liver <2 <2 <2 <2 <2
Kidney <1 <1 <1 <1 <1
Muscle <2 <2 <2 <2 <2
Bile 16285 20 <2 <2 <2
Plasma 281 0.3 <0.25 <0.25 <0.25

Nifrusol 3 & DI (LB IDNSAHELE
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Absorption, distribution, excretion and metabolism

Following oral administration of 'C-nitrovin to rats, 0.6% of the radioactivity was
absorbed through the intestine, the highest amount being found in the liver and kidneys.
Activity was excreted rapidly in the faeces, with approximately 90% recovery within 48
hours. Only 1% of the radioactivity was found in the urine, and traces of radioactivity
were detected in exhaled carbon dioxide. A small amount of radioactivity was still
detected in animal bodies 12 days after its administration (Struck et al., 1980a).
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Y. Tao et al. /). Chromatogr. B 878 (2010) 3415-3420

[mﬁ% (FEA, gﬁjﬁm %@ﬁ] -~ S _—
‘ ZEEY BRAE RS 1&

ZREISmUER |

® Detector: LC-MS/MS

l[ AL ] ® Column: Thermo Hypersil Gold C18
e ® Fully porous
=V _./L’
HEAEIX ] ® Reverse phase column

' ® Mobile phase: ddH20, Acetonitrile

WEERZ » PA50% 2575
B > IIAIECKE

l[ SHECHE |

[ HLBEIfHZ< AL [E L ]

® LOQ: 0.0005 ppm
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Y. Tao et al. /). Chromatogr. B

878 (2010) 3415-3420 Method development
® Detector: LC-MS/MS b 9
® Column: Thermo Hypersil Gold C18 Hypersil Gold =~
® Fully porous g @0 09 JBE_,":CTS
® Reverse phase column - J . s CORTECS C18
9" 000 =
® Mobile phase: ddH20, Acetonitrile -
® LOQ: 0.0005 ppm ; 1 : r :
1.5 2.0 2.5 3.0 3.5

® Column: CORTECS C18
® Solid Core
® Reverse phase
® Be used for analyzing Nitrofurans metabolites in TFDA’s method

® Mobile phase: ddH20, MeOH ; containing 0.1%FA~— # = & # &
ApaSZRREES
alwan rood an rug ministration



O LC parameters
» Mobile phase :

A: 0.1% FA in ddH,0O P (min) A (%) B (%)
B: 0.1% FA in MeOH
J |njeCti0n volume : 10 l,lL 00— 1.0 80 — 80 20 — 20
» Flow rate: 0.3 mL/min
1.0->5.0 800 20 — 100
O MS parameters 5.0 > 10.0 00 100 — 100
» ESI*
> lon spray voltage : 5.5 KV 10.0 » 10.5 0—->80 100 — 20
» lon source temperature : 100°C 10.5 —> 13.5 80 — 80 20 > 20
» Turbo heater temperature : 500°C
.‘ Nebulizer gas’ GSl : 50 pSi [T XIC of MR (5 parrs): 361.010/222.100 Da ID: Nirovin 1 from Sample 5 (20101208 S10 1) of 20191209 Nirovin P::ECNEAValldatIDDﬂJWIff(TLII‘bD... Max. 1.4ed cps)
» Heated gas, GS2 : 50 psi | j /\ m/z 361 > 222
mj K m/z 361 > 302
TE B L g+ ¥
v 48 , . ,
LT e e - L i % e 3 &4 pR
%S (m2)> "“ fé: T BRAET (M/2)> ;g H ijf
A dgp+(mz) TR (eV) 2 i H+ (mfz) V) (e\7)
V)
a5
B L 361 > 222 200 27 361 > 302 200 29

¥
istration 1 6



Paper review

1

Method for Multi-
single or few | residue
compounds @ method

The same class

$1H¥#NitrovinZ 434

T o

Class

Enzyme hydrolysis
Acid hydrolysis
Alkaline hydrolysis

Extraction solvent

Polarity

Nitrofurans
No
No
No

Acetonitrile
(no special reagent)

Reverse column can
achieve good

separation
D) &/ £ w® M OB
= O =
C/ DA EW I:"li'I % d Drugfﬁm%%m;'g



Y. Tao et al. /). Chromatogr. B

878 (2010) 3415-3420 Method development
[Tﬁ“ﬁ%% (FEA, %Hjﬁﬁ%, %’&H-'F,] [ L g ]

ZHE15 mLz=HY ]

4

l[ e ] QueChERs mehtod
( MgS04, NacCl)

EEHEHLN ]

\ 4 4

WEEEZ » DL50% 2 F5 750K
=% > IIAIECKE

n-hexane presatturated
acetonitrile

| cl h
l[ L TE O E ] (General cleanup method)
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[ Homogenized sample 2 g ]

Ceramic homogenizer

Pre cooled ddH20 10 mL

fAcetonitriIe : MeOH (95:5,
v/v) containing 1% formic
\acid 5mL

rom for 1 min

Add Original Q,
Shake at 1000 rpm for 1 min

Residue

[ Centrifuge at 5000 x g for 1 ]

_Mmin

[ Supernatant ]

n-hexane presatturated with
acetonitrile

nitrogen stream at 40°C

4

Reconstituted with 50%
acetonitrile

‘ Filtration

LC-MS/MS

[ Dryness under a gental J

C\) @& % & B B
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[ Homogenized sample 2 g ]

Ceramic homogenizer

Pre cooled ddH20 10 mL

fAcetonitriIe : MeOH (95:5,
v/v) containing 1% formic
\acid 5mL

rom for 1 min

Add Original Q,
Shake at 1000 rpm for 1 min
[ Centrifuge at 5000 x g for 1 ]
_min
Residue [ Supernatant ]

Dryness under a gental
nitrogen stream at 40°C

R 2

[ Reconstituted with 50% J

acetonitrile

acetonitrile

‘ Filtration

LC-MS/MS

[ n-hexane presatturated with J

Recovery for cleanup by n-
hexane presatturated with
acetonitrile

100%
90%
80%
70%

STD in acetonitrile STD in 50%
acetonitrile




chicen [ e | B [EREE - memmE]
Intra-Lab muscle
0.01 pg/g @ 2 @ '
Qc-1 99.8 94.5 MUSBEREHU = e INZREEFE
QC-2 98.8 99.6 iz => S 1 min =>5 min
Qc-3 96.9 97.2 @
QC-4 98.5 93.3 {l
QC-5 95.1 91.7 Recovery about Recovery
. 40% X about 10% X
| BT | EEIHEERE | X
—— ACN : MeOH (95:5, v/v)+1%FA 40% X
4 — ACN : MeOH (80:20, v/v)+1%FA 29~35% X
BEHT YR
ERERVER 1 pcN: Acetone (80:20, v/v)+1%FA 9~23% X
— ACN+1%FA 30% %
__ ACN 60% X

ACN : EA (8:2, v/v)

EA

80%(\\ & £ @ Rl oW

FDA %\vanll?oo% dq?ug Adm% a% 2 1
X

50%



[ Homogenized sample 2 g ] Fat

Dryness under a gental
nitrogen stream at 40°C

4

Reconstituted with 50% J

Ceramic homogenizer

| acetate (4:1,v/v) 10 mL |

acetonitrile

Vortex ‘

Ultrasonic shake at 50°C [ n-hexane presatturated with J

Acetonitirle : Ethyl [

for 15 min acetonitrile

Centrifuge at 5000 x g for ' Filtration
1 min
LC-MS/MS
AR
Supernatant ] BT HZH

SRR A
it

Q)

C

@ £ W@ RO
EaEPEREREZE
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Method development for nitrovin

Validation data

Intra-day precision? ?E(ce{;ian\{’
0.001 pg/g 0.002 ug/g 0.005 pg/g 0.002 ug/g (533)
Recovery Ccv Recovery cv Recovery Ccv cv
(%) (%) (%) (%) (%) (%) (%)
m 87.6 5.1 99 2.1 93.8 3 8.4 0.001 0.9996
m 72 4.8 82.1 7.1 90.3 2.4 12.8 0.001 0.9998
98.9 11.9 92 5.3 93.2 2.9 9.4 0.001 0.9993
Chicken egg 95 2.2 88.9 4.1 89.2 2.9 4.8 0.001 0.9986
- Mmilk [T 5 83.9 10.7 91 4 5.6 0.001 0.9995
110.1 5.9 108.3 5.3 101.5 4.4 11.7 0.001 0.9993
91 5.4 87.5 3.7 90.3 5.5 8.6 0.001 0.9994
an=5 ; bn=10 I b AT
I (S R ERY £ Ry AN || w fc & 4 472.0~110.1%
=) ~ 0
Ii&&ﬁﬁlo.001~0.01, % e %60 ~125% || £4re21-11.0%
Yo . PSR 48~12.8%
; 0.001~0.01, £4 1. 30%, # F# 32% '

I I I I I I I I I I I I - o
Taiwan Food and Drug Adminislrationz 3




Matrix effect%

Method development for nitrovin

Matrix effect scatter plot
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PRI ZE Y AILIAL ~ PIBE ~ 2 ~ 3 ~ F0+
4 QUEChERs J77AZHU(E 1% H i 2 ZiE: HE
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4
2R A
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Nltrqvffp &1 ¥ NitrovinZ 5347

N Class Nitrofurans
. Enzyme hydrolysis No
Paper review . .
Acid hydrolysis No
Alkaline hydrolysis No
Extraction solvent Acetonitrile
(no special reagent)
Polarity Reverse column can achieve
‘ good separation
JIEt X RGEA R B ITARER:
1. [BIehZEE » [R5 RO ANEREHY A - BEE
AR 1%

2. $TRESCTREIEE - LRI 7 B R
3. SefEE LGS - R BRI

B HEFIREZ DTSl EREERE > JITEE T ACE
fix[E 2 /DA 3£0.001 ppm o KRG TG AL E AR T -
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Commission regulation (EU) 2019/1871
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8.11.2019

Official Journal of the European Union L 289/41

COMMISSION REGULATION (EU) 201 9/1871
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

(Text with EEA relevance)

ANNEX n

S za
e =1 (6F 46 30| & H EE <L
— TE2E  BEBAENER
Reference points for action (RPA) }E *B_E 1E
2 (MRPL)
Substance (:;};Qg) Other provisions
Chloramphenicol 0,15
Malachite green 0,5 0,5 pg/kg for the sum of malachite green and leucomalachite green

Nitrofurans and their metabo-
lites

0,5(") | 0,5 pg/kg for each of the metabolites of furazolidone (AOZ or 3-amino-2-
oxazolidinone), furaltadone (AMOZ or 3-amino-5-methylmorpholino-2-
oxazolidinone), nitrofurantoin (AHD or 1-aminohydantoin), nitrofurazone
(SEM or semicarbazide) and nifursol (DNSH or 3,5-dinitrosalicylic acid
hydrazide)

(") Due to the natural occurrence of SEM in crayfish at levels above the RPA, only levels of AOZ, AMOZ, AHD and DNSH above the RPA
are a clear indication of the illegal use of nitrofurans and their metabolites. The RPA of 0,5 pg/kg for SEM in crayfish shall only be
applied, when the illegal use of nitrofurazone on crayfish has been established.

o @ O£ i@ MO
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SE=  HERR A SR AHESO

BEi5E MEIEE A Commission oo
(Hg/kg) decision regulation(EV)

2002/657/EC 5019/1871
Annex I
=
AHRBALEEY .
%58 Chloramphenicol %’I}‘I‘&ﬂ% 0.3 0.3 0.15
(MOHWV0043.00) 2
. AMOZ
PHE DX H Y Z AOZ MR~ A
i AH W~ 2ot 1 1 0.51
(MOHWV0040.06) SC KIEE
sn-ovsa-tae iy Malachite green sum of malachite green and
ZiaEE Leucomalachite  7KZEm 0.5 leucomalachite green
(MOHWVO0003.01) green 2 0.5

! Commission regulation(EU) 2019/1871 %75 | # fi vk v (X 304 » ¢ 3 AMOZ, AOZ, AH, SH
% nifursolx 7 38 -

Q\/O w £ & R OB
C EREYEES
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SHEAEEKEmZINA - Ak - 2+ - &8 - BEKER - XAFEEE
75?. "EmPEYHEREBERERIE - %E jzl"”\1‘)?( )1 °
Bl EHAHEE  SELATHEZEEREBIN(C) - BRFZNE - &K
W Es E P 2 E - Benzimidazole 38 2 E 8 B 7 7|‘ﬁ :
Triclabendazole X EE Y 2 18 M 2EBEZE A 2N R ZERE 0T
(X))~ ?B%HZ M7 iR RE D BT ARIER” -

*Phia BB mARHESTHEIER
B Arprlnoad Bephenium Hydroxynaphthoate, Coumaphos, Nitrovin.
B : Toltrazuril, Coumaphos, Gamithromycin, Tildipirosin
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Taiwan Food and Drug Administration Ministry of Health and Welfare

Thanks for your attention
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