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Sample reception & Result submission

Our lab code is APEC FSCF-MYP-007
 Receipt date: 25 Nov 2013
e Submission date: 4 Dec 2013

N
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Test Methods for NFS, FQL and Sulfas:-
e were validated and 1ISO17025 accredited
 Performed target testing individually for

— Nitrofurans metabolites (bound form) by LC-MS/MS

— Fluoroquinolones by LC-MS/MS
— Sulfonamides by HPLC-UV




Sample Treatment & testing for 3
groups of VDR

* Follow instruction:- Add water to sample (3:1 g)
 To prepare chicken powder in vacuum packages.
Add H,0 into dried weight of sample to make fresh sample
v’ for Sulfa weigh 1.25 g sample + water 3.75g=5¢g
v’ for NFS weigh 0.25 g sample + water 0.75 g =
v’ for FQL weigh 0.5 g sample + water 1.5g=2g¢g

e Performed target testing individually for
— Nitrofurans metabolites (bound form) by LC-MS/MS
— Fluoroquinolones by LC-MS/MS
— Sulfonamides by HPLC-UV



* Testing method
e Method validation
e APEC PT result

e Comments
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NFS & Metabolite Residues

Parent Drug Metabolite
Furazolidone AOZ
Furaltadone AMOZ
Nitrofurantoin AHD

Nitrofurazone SEM

APEC MYP (M CTI 02 12A):

Sujittra P. 6 9/10/2014



Nitrofurans metabolites
(Tissue bound residue)

e Standards | .EIM{DARDISDLECES (The followmg standard can be substfutes by the other brands if the
punty of standards 15 equivalent)
— AOZ (Fluka)
— AMO?Z (W ite ga ) 3-amung-2-oxazoldmone (AQZ) (Sizma-Aldnch rare chemucals, 5413498, WITEGA, Dr.
Elrenstorfer)
— AHD (W ite ga ) D".3-amino-J-oxazolidinone hycrochlonide salt (D* - AOZ) (BVL, Bertin, WITEGA)
. |-ammohydantom-2 4-dion (AHD) (WITEGA, Berlm)
— SEM (Aldrich) L. amino-S-morpholnomethyl- 3-osazolidin--one (AMOZ). (WITEGA, Berln)

L

- 3-amumo-3-morpholmomethyl-1, 3-oxazoldim-1-one. fDE-AMOZ] (WITEGA, Berlm)
e |Internal standards  Semcubud bydochlonde (SEM) (Fhuka, Aldrich § 220-)

— D4 AOZ (Witega)
— D5 AMOZ (Witega)

9/10/2014 APEC MYP (M CTI 02 12A): Sujittra P. 7



M. Validation for NFS metabolites

Table 14.1 CC,. CCs of 4 Nifrofuran metabolites data from 2 method validations

. _ 1" validation 2" validation
n Poulfry meat & | | |
Aquacaliore prodicks (raw meat only) (Taw md processed meat,
A liver and egg)
AHD 1.0 01 0.15 03 0.64
ADZ 1.0 0.04 0.06 0.18 0.27
SEM 1.0 (.13 0.25 03] 097
AMOZ 1.0 0.02 0.03 0.19 03

Remark: EU MEPL has been established agamst poultry meat and aquaculture products (16.9).

9/10/2014
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M validation for NFS metabolites

Table 15.1 Parameters vahdation summary

Parameters 1" Validation e
(Oct. 2002; meat only) | (Feb.-March 2006; F.aw and
processed meat, liver and egg)

Concentration range (ng'g)
- ADZ 02-04 0.1-2.0
- AMOZ 0204 0.1-2.0
- AHD 0408 0.1-2.0
- SEM 10-20 0.1-2.0
CC. (ng®)
- ADZ 0.04 0.18
- AMOZ 0.02 0.19
- AHD 0.1 0.3
- SEM 0.15 0.31
CCg (ng/g)
- ADZ 0.06 0.27
- AMOZ 0.03 0.30
- AHD 0.15 0.54
- SEM 0.25 0.97
Accuracy (VeRecovery)
- ADZ 00.7-104.6% 109.8-113.9%
- AMOZ 03.0-94 5% 109.9-111.3%
- AHD 111.8-116.3% 100.1-126.8%
- SEM 88.2-93 4% 126.6-154.2%

9/10/2014 APEC MYP (M CTI 02 12A): Sujittra P.



NFS structures & metabolites
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Detection of AOZ

2-NBA

AOZ

APEC MYP (M CTI 02 12A):

Sujittra P, 11 9/10/2014



NPAOZ

APEC MYP (M CTI 02 12A):

12 10/201
Sujittra P. 9/10/2014



Nitrofuran Metabolites Analysis (Tissue Bound)
[IMcCracken, R. J. and Kennedy, D. G., 1997]

J. of Chromatography B, 691, 87-94.

1. Extraction & Wash free form metabolite

Cut side chain (marker residue) using HCI

3. Derivatisation with 2- NBA, at temp 37° C
for 16-18 hours

4. Neutralisation to pH 7.4 (increase stability)
5. Extraction with Ethyl acetate

6. LC-MS/MS: Agilent + APl 3000

APEC MYP (M CTI 02 12A):

13 9/10/2014
Sujittra P. /10/



Flow diagram of the Determination of Protein-Bound Nitrofurans Metabolite Residues
(AOZ, AMOZ, SEM and AHD) in animal tissue by LCMS-MS

Homogemise 1 +0.02 g tissue with 1 ml water and 8 ml methanal

!

Ceninifuge and collect pellet

Wash with 4 ml methanol, centmfuge and collect pellet
(> 3 timesz)

Wash with 4 ml ethanol, centrifuge and collect pellet
{= 2 imes)

|

Wash with 4 ml diethyl ether, centrifuge and collect pellet
{= 2 imes)

|

Add 100 pl of 10 ng/ml mix internal standard, let stand 15 min.

|

Add0.5ml 1 M HCL 4 ml water, 150 pl 50 mM 2 -NBA solution

I

| Incubate in water bm'h_ 37+ 3°C 16 hours |

| Add 5 ml K2HPOs, 400 ul 1 M NaOH., adjust pH to 7.4 |

¥

| Extracted with 5 ml ethyl acetate (x 2 times) |

r

Dned imder nitrogen, Dissolved residue with 200 pl methanol: water (1: 1)

|

Filter extract using 0.45 pm Nylon membrane into autosampler vials, Inject to LC-MS-MS

3 a o A\
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LC-M5MS ANATYSIS

HPLC conditioms
Columns: The following C 18 columns can be used:-

- Merck LiChrospher 100 BEP 18e, 5 pm_ 4 x 125 mm
- Symmetry C18, 5 pm, 3.9 x 150 mm

1

JE R N

. Zorbax SB- C18, 3.:"_ pm, 4.6 x 150 mm
Tuma C 182, 100 A, 30 pum. 4.6 x 1530 mm

NFS by LC-MS/MS

Flow rate, split ratio ~1: 2 and run time:

Column Flow rate Split to M5 Split to Faun time
(ul'min} {ul) waste {ul) {min}

LiChrospher SO0 260 340 12

Svmmetry SO0 260 340 15

Luna 00 260 340 15

Zorbax SO0 260 340 15

LC gradient schedule: for Symmetry, Luna and Zorbax columns
— Mobile & (%) Mobile B (%) HP1100 Autosampler settme -

Time (mumute) | 5 0\ f Ammonium acetate: MeOH (80-20) MeOH miection Vol iy ) j‘ l
000 0.0 50 jechon volme - =0 il
500 0 200 Draw Speed 00 pl/mn
200 0.0 400 E]E'Et SPEL‘d lElt] |.lll'L‘.|JJl
9.00 50 95.0 Neadle Level 0] mm
12.00 5.0 95.0 BmTme  [20tol50 mm
13.00 95.0 50

10/203.60 83.0 APEC MYP (M CTI 02 38): Sujitkra P.
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NFS by LC-MS/MS

Compound | Q1 Mass | Q3 Mass | Time | DFP FP CE | CXP
() (amm) | (msec) [ (velts) | (volts) | (velts) | (volts)
AHD 2493 1042 300 36 150 33 ]
AHD 2493 1342 300 36 150 18 8
ADZ 2362 104.0 150 51 20 3 i]
ADZ 2362 134.1 150 51 20 19 g
SEM 2092 1922 150 41 180 15 10
SEM 2092 166.3 150 41 180 15 10
AMOZ 3352 2623 150 46 210 23 18
AMOZ 3352 012 150 46 210 17 18
D*-AQZ 2402 134.1 150 51 20 19 g
D-AMOZ 3402 206.0 150 46 210 ] 18

9/10/2014

APEC MYP (M CTI 02 12A): Sujittra P.
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Result of sample no. 13-D382 (AOZ)

Identifier

0900

D4-A0OZ

—(\vm N\/\.

ot 000
0a0.0
Tmeomy
TS W ESw T o 1Y BV SR 16T VIR aSPEC TSB B THYE tg S W TR R W TS BYRSE Sy h BT aSBEC TSP (B TR
Pea Mame - AOZIR62 13417 Base @ey: 256 A A4 ame Beak Mam e D AABEAES  Maret 524024304 am et
e es

Quantifier

e S
T=t—n

R=0.9997
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Result of sample no. 13-D382 (AMOZ)
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EFX an effective antibiotic

9/10/2014 APEC MYP (M CTI 02 12A): Sujittra P. 20
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Sample Preparation

Chicken muscle 2 + 0.02 g Egg 2 + 0.02 g

Add STD and IS,
let stand for 15 min

Add 1 ml D.I. water

+ 15 ml ACN Add 15 ml ACN

Shake at 150 - 200 rpm, 15 min and ultra-sonication for 3 min

Centrifuge at 12,000 rpm, 4°C, 10 min

Transfer 12 ml supernatant to 15 ml tube

Evaporate supernatant to dryness
under nitrogen stream (40 + 2°C)

Reconstitution with 500 ul of
0.01 M Oxalic acid : ACN : MeOH (6 : 3 : 1)

Centrifuge at 14,000 rpm, 4-C, 10 min

Filter through 0.45 ym nylon membrane

InjecT to LC-MS/MS b 12A) SUjittra P.



FQL by LC-MS/MS

e HPLC: Agilent 1100

e Column: Zorbax C 18,
3.5um, 4.6 x 150 mm

 Mobile phase: e
— A: 0.1 mM Oxalic acidin 0.2 % Formlc aC|d
— B: Acetonitrile

 Flow rate: 0.9 ml/min

e TQD-MS: Applied Biosystem APl 3000

— Turbolonspray ESI+ mode

9/10/2014 APEC MYP (M CTI 02 12A): Sujittra P. 22



Fluoroquinolone in Muscle by LC-MS/MS

FLOW CHART

ENROFLOXACIN & CIPROFLOXACIN in Muscle by LC-MS/MS

Weigh 2 £0.02 g muscle
I«

5. NFX 1000 ng/ml mix,

Add HO 1 ml
l

Acetonitrile 15 ml
|

Horizontal shake @150-200 rpm, 13 min

|
Sonicate 3 min
|

Centrifuge 12,000 rpm, 10°C, 10 min

!

Transfer supernatant (ACN) to test tube

|
Dry with nitrogen, 40 + 2°C
|

Add 0.01 M Oxalic acid: ACN: MeOH (6:3:1),500 pl

!

Filter using nylon 0.43 pm
!

Inject 23 pl to LC-MS/MS

9/10/2014

et ztand for 15 min

HPLC

conditions

Columns: ZORBAX SB-C18, 4.6 x 130 rnirn 3.5 i

Flow rate:

0.9 ml/rain

Injection Volume: 25 ul
Run time:

12 min.
Mobile phase: Line A:0.1mM Oxalic Acid in 0.2%Formic Acid
Line B: Acetonitrile

MS/MS: API3000, ESI+

Table 1: LC gradient schedule

Step EE Flow Rate | Mobile Phase | Mobile Phase

in) (1l/min) A (%) B (%)

0 0.00 900 90.0 100

1 550 900 0.0 200

7 650 900 5.0 95.0

3 9.00 900 50 95.0

3 910 900 90.0 100

APEC MYP (MLCTL @ 12A): sd&Q9p. 900 90.0 10.85




Max. Residue Limits for
Sum of EFX & CFX residue in..

CR (EU) 30/2010 |Japan notification
No. 645/2006

Muscle [100 pg/kg

Egg No MRL

(Prohibited for using
In layers & )

9/10/2014 APEC MYP (M CTI 02 12A): Sujittra P.



Decision Limit (CCa) & Detection
Capability (CC3)

Ref: 2002/657/EC

Muscle Egg
CCp CCp
EFX 58 0.3
CFX 58 0.6

Residue conc. above CCao means non-compliant

9/10/2014 APEC MYP (M CTI 02 12A): Sujittra P.



MYV Result: Method Accuracy & Precision

Conc.
(ng/kg)

EFX

repe
atabi

repro
ducibi
lity

CEX

9/10/2014 APEC MYP (M CTI 02 12A): Suijittra P.
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MYV Results: Identification

Compound, Rt Quantification | Identification lon ratio
Identification | (Min) (%)
Point (IP)

CEX,IP=4 4.8 332.2>245.2 |332.2>288.2 |30£25%

NFX as IS |4.7 |320.2>276.2

9/10/2014 APEC MYP (M CTI 02 12A): Sujittra P. 27



Linearity of calibration curve
Muscle Egg

021488 ) "raa® g (" maightah ¢ 133 4+ G084 e 1 6R)

" EFX 25 10 250 tig/kg . EFX 0.5 to 5 ug7kg
' r=0.9993 1 r=08375
CFX 25 to _.250'";«_:;/kg CEX 1 10 106 k
" r=099% 09976
Working range 25 to 250 pg/kg in muscle Working range 0.5 to 5 pg/kg (for EFX)

and 1.0 to10 pg/kg (for CFX) in egg
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ldentification & Quantification
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Oxolinic acid in
chicken muscle

FAPAS PT result:
Oxolinic acid & Sarafloxacin in chicken meat

Sarafloxacin in
chicken muscle
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FAPAS PT result:

Difloxacin & Oxolinic acid in rabbit muscle
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Discussion

The residue of EFX & CFX can be extracted from meat
and egg with ACN.

All parameters of method validity were evaluated
and all results have shown within criteria and thus
were acceptable.

The method can be proven out of fitness for
intended use.

The method can be extended to other FQLs and

Quinolone i.e. Sarafloxacin, Danofloxacin, Oxalic acid,
and other matrices i.e. Rabbit muscle, Fish.



Result of sample no. 13 D382 (CFX)

Identifier = IS= NFX

SRR
100000 e zees

CFX l T T T I R T T T T T T TN I WA TE TR

Quantifier
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W 55MO0V130UIPT CHICKEN MEAT)DLD1.rdb (332.2 / 288.2); "Linear” Regression ("No" welghling): y = 0.0517 X +-0.193 (r = 0.9998)
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Suphonamides in animal tissue by LC-UV

AGAL Method No. 7, Issue 1, June 1991,
Western Australian Regional Laboratory of A.G.A.L.

e Standards (SMX, SDM, SQ) sources: USP
 No IS was used
e Result calculation: corrected for recovery
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Method Validation result
(Sulphonamides in tissue by LC-UV)

Table 15.1: CCo and CCp of nine sulphonanudes at MRL concentration 100 ng/g in chicken meat

Compound | Mean X at 100 ppb SDym. CCa CCp Linear
SDZ 80.04 000 116.4 13248 | 0.0008
SPY 86.71 8.38 11449 12897 | 009000
SMR 0350 5.52 100.05 11800 | 00006
SMZ 00 04 88 11331 12702 | 00006
SMN 02.7) 6.45 110.58 121.15 | 00008
SCP 83.71 124 111.88 12375 | 09093
SMX 04.06 6.10 110.15 12020 | 00007
SDM 0247 6.66 11093 12186 | 00006
5Q 89 66 010 11497 12084 | 09095
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(Sulphonamides in tissue by LC-UV)

Method Validation result

Table 15.2 (cont.): % Recovery. Repeatability, Reproducibility of spiked samples at 50, 100 and 20
ng/gm in Chicken meat (n= 21, at each level). M D.L. and M.Q L.

Compound ; Qs S Eepeatability Reproducibility
be MDL | MOL | 2ggm| % Recovery —gy A 5D A
50 86.18 377 | 874 | 454 | 1054
SMZ 11.5 34.4 100 00.04 6386 | 754 | 824 | 006
200 04.85 1420 | 749 | 1480 | 7.80

Ay, 00.66
50 01.40 212 | 465 | 275 | 601
SMN 6.05 0.0 100 02.72 645 | 606 | 645 | 606
200 01.51 1421 | 776 | 1442 | 7.88

Ay, 01 88
50 32 78 700 | 1602 | 700 | 1607
SCP 17.7 531 100 83.71 605 | 723 | 724 | 865
200 84.14 1201 | 767 | 1352 | 8.04

Ay, 83.54
50 38.58 271 | 613 | 3.06 | 601
SMX 774 330 100 04.06 570 | 553 | 610 | 658
200 06.26 11.18 | 581 | 12.06 | 6.26

Av. or a7
50 04 24 28 | 507 | 323 | 686
SDM 817 345 100 02.47 639 | 691 | 666 | 7.21
200 D6.50 1502 | 778 | 1502 | 7.78

Av, 0440
50 86.26 537 | 1246 | 540 | 1252
5Q 13.7 41 100 R0 66 010 | 1015 | 910 | 1015
200 0428 17.66 | 936 | 17.66 | 236

Av, o007
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SULPHONAMIDES in animal tissues by HPLC
Weigh 5T 0.1 p into Teflon tube (30 )
add CHC1, 13 ml:'.'-:ﬂ-.-i far 30 sec, (repeat X
Horizontl .::h for 10 min
Cenifizge & -;}Ilm_, 5 min
Trapfer rupernatant and flirate through cotton wool inte Edsnmeyer fladk
Combined EE*‘EL{.’- times)

1) 23d Hexane 30 ml, genty swirl
2) amd Ak ricvieg with Heane: CHLCL (1), 4

Clean 1 SILICA Carmidge
Pavack l Hemame 122l
»| Load Sanple (1) and rinsing (J)
ey caridge i N-Evap (spprem 30 i
Elute - Asid eitrate buffer pH 451005, 40 ml
Colles: e i seprsy el

aid CHQL 30, r-t:l:inﬂ*‘:hk-.-ﬁ:-:ln'.in{rep-ea: X)

trapsfer CH,Cl, (lower phaze) into BB ﬂn:k]Ianrj.'E'r-:L?:lmrru ol emp 1§T2C
[Bimze flack with E'E:['l.,: 4ml (2 X) and mancfer rinzing to cenmifizge mbe]

}
Ramove scecs sobvent (CH,CL) to apprez 1 ml using N-Evap
'

add 0.0005 N Na0H, | ml, vortex mix for 1-2 min
¥
Curlﬁ;g:*?lﬂr_:m‘.. | mim

Tranzfer amosous Na(H sohsfion to vial

'

Shimadzu series 10 Avp
SYSTEM CONTROLLER: SCL-10Avp
PUMP: LC -10ADvp with Degasser DGU-14AM
COLUMN OVEN: CTO-10ASvp
INJECTOR: Autosampler SIL 10ADvp
DETECTOR:UV-VIS SPD - 10Avp

Symmetry C18 3.9 x 150 mm (5u) WAT 046980.
Guard column: Symmetry C18 2.1 x10 mm, WAT 054225.

HPLC OPERATING CONDITION:-

COLUMN OVEN Temperature 35°C
FLOW RATE 1.0 ml/min
INJECTION VOLUME 20 ul

UV WAVELENGTH 275 nm

MOBILE PHASE Acetonitrile/Water/Acetic acid (190:800:10)
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Calibration curve of SMZ, SMX and SQ

5 Colbation Garve View eation Curve View
F Tar+
Conc (x100 ne (100} [ o3 eaia12e
700] b-00
£ A2 = 09995030 "2 = 0.9998314
A = 09939515 A - 05399157
175 - [Extemal Standard Extemal Standard
Curve Pt Typa-Lnear urve Fi Type:Linear
= . S IVI X / £ i .
12¢] e 0 = IRF SD - 79808426005
. RF %RSD : 2917020
1,004
075 i
~
050
025 /
[
10000 20000 000 40000 50000 G0000 70000 Area
= 50| wRSD | Areat | Areaz | 10600 20000 30000 40000 50000 50000 TO000  Area
T 7 per2eiz |7 TR 8281 Conc. | Mean Area | %ASD | Areal | Areaz |
2 02358803 |7 17.361[FF 1735y 25.00000 B8.728 8374 B2
3 100.0000 35821 01703448 |7 35954 fF 35877 50.00000 18,153 w0157
4 150.0000 3521 1214820 0.2 39 ]%Hp‘ 3429 100.0000 ar.i0e a7, [[.IF a1
s 200.0000 72372 182.9268 02827588 7 2 72243 150.0000 H QF 85213
200.0000 06998233 F 75,849 p 74,904
i
ho(c10d) = 2978905003
2.004
1.75+
s
150] /b/
ean FF : 3056726003
F SD : 1.404255-0
12 F %ASD - & 554644
1.004 /
0.754
050 }/
025
= 10800 20000 30000 20000 50000 50000 area
Level| Conc. |MeanArea] S0 | %RSD | Areat | Aresz |
1 25.00000 7.543 137.3279 1820720 F TEOF 7445
2 £0.00000 16,598 2921687 1760264 @ 16,805[F 16359
3 100.0000 8066214 02663248 [F 334295 33302
0 150,0000 1214874 02420020 [F SO0 49929
S 200.0000 10.82162 1.600105e-0 [ E-‘EZE[: 67.623
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Chromatogram of sample no. D 382

GE Ele Table Edit View Method Layout Tools Window Help — = >
= E& 5@1 i&:lgz’y FEQ‘? Detector A - :éo‘ /;f@

E Chromatogram Wiew
. [Method File]
mv =10} Max Intensity : 14,194
1 5 Petector AZ75nm Time E.708 Inten. 033 | SulphonamidesT.lom
1 E [Sample Mame]
] 2 13-0382-3#1
1.4 C]
1 o
] = [Sample 1]
13] S Q 3 13-D382-381
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1.2H drit
‘ 1_: [Date Acquired]
e 28/11/2556 18:43:34
1.0 [Sample Type]
3 Unknown
0.5 [Description]
N SMZ -
0.7
0.6
U.E'—:
0.4
] =
1 o
0.3 S
[=]
1 i =]
0.2 g 3 =
] g = =4
] & @
0.1+ i =
] =
0.0 o]
] T T T T T T T T T T T T T T T T @
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B Calibration Curve Yiew B Compaund T able View | S View [ Edit
LA Conc.(x100) - 1D Hame |Ret. Time Area | Height| Conc. Units | -
2.0 1 5DZ Mo peak iz detected.
] z SPY Mo peak iz detected.
3 SMR Mo peak iz detected
4 SMZ 3.900 9913 1337 27.59 nglg
5 SMN Mo peak is detected.
] SCP Mo peak iz detected.
T SMX 7787 9171 838 24.59 nglg
8 SDM Mo peak is detected.
9 =in ] 15.746 300253 | 12986 894.43 ngig
0. T T T T T T T A
10000 20000 30000 40000 50000 50000 70000 Area j mﬁesuns/{goupparam-s A GroupResuits 7 || 4 | o[
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APEC MYP (M CTI1 02 12A) PT result

analyte | Sample no. | Resultl Result 2 Average % recovery
(ug/kg) | (ug/kg) | (ug/kg)

13-C594 2.18 2.17 2.18
13-D382 3.68 3.43 3.56
AMOZ 13-C594 0.460 0.510 0.485
13-D382 1.13 1.04 1.08
SMX 13-C594 167 161 164 83.7
13-D382 38.5 39.4 39.0 63.8
SMZ 13-C594 139 136 138 86.5
13-D382 41.1 36.6 38.8 67.2
SQ 13-C594 230 220 225 95.2
13-D382 910 998 954 95.2
CFX 13-C594 411 437 424
13-D382 84.7 80.1 82.4

The results of sulfa residues were corrected for recovery
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Comments

e [nstruction for participants & PT scheme for VDR

Comments:

 The instruction requested the testing should be
performed as soon as samples were received. ** It was
not clearly stated the due date for result submission.

e But the due date (within 10 days after samples
reception) was stated in email not in the Instructions
for participants. Ten days were too short. One month
for analysis would be more appropriate.

* For Nitrofurans: not specify which form of residue
should be tested.

e The PT for veterinary drug residues should be focused
as well on Identification of the residues rather than
focused on Quantification only
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1. APEC sponsorship & APEC FSCF PTIN coordinator

3.ALLof VO U
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