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Sample reception & Result submission

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

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

– Nitrofurans metabolites (bound form) by LC-MS/MS
– Fluoroquinolones by LC-MS/MS
– Sulfonamides by HPLC-UV

9/10/2014 3APEC MYP (M CTI 02 12A): Sujittra P.



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 H2O into dried weight of sample to make fresh sample
 for Sulfa weigh 1.25 g sample + water 3.75 g = 5 g
 for NFS weigh 0.25 g sample + water 0.75 g = 1 g
 for FQL weigh 0.5 g sample + water 1.5 g = 2 g

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

• Testing  method
• Method validation
• APEC PT result
• Comments
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NFS & Metabolite Residues

Parent Drug Metabolite

Furazolidone AOZ

Furaltadone AMOZ

Nitrofurantoin AHD

Nitrofurazone SEM



Nitrofurans metabolites
(Tissue bound residue)

• Standards 
– AOZ (Fluka)
– AMOZ (Witega)
– AHD (Witega)
– SEM (Aldrich)

• Internal standards
– D4 AOZ (Witega)
– D5 AMOZ (Witega)
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M. Validation for NFS metabolites
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M validation for NFS metabolites

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



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

NFS structures & metabolites
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Detection of AOZ
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Nitrofuran Metabolites Analysis (Tissue Bound)
[McCracken, R. J. and Kennedy, D. G., 1997]

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

1. Extraction & Wash free form metabolite
2. Cut side chain (marker residue) using HCl
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 + API 3000  
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NFS by LC-MS/MS
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รูปที ่4



NFS by LC-MS/MS
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Result of sample no. 13-D382 (AOZ)

AOZ

R= 0.9997
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Identifier

Quantifier

D4-AOZ



Identifier NFX
AMOZ

Identifier

Quantifier

D5-AMOZ

R= 0.9994

Result of sample no. 13-D382 (AMOZ)
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EFX an effective antibiotic
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Sample Preparation
Egg 2 ± 0.02 g

Add STD and IS, 
let stand for 15 min

Add 15 ml ACN

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

Centrifuge at 12,000 rpm, 4๐C, 10 min

Transfer 12 ml supernatant to 15 ml tube

Evaporate supernatant to dryness 
under nitrogen stream (40 ± 2๐C)

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

Filter through 0.45 µm nylon membrane

Inject to LC-MS/MS

Centrifuge at 14,000 rpm, 4๐C, 10 min

Chicken muscle 2 ± 0.02 g

Add 1 ml D.I. water 
+ 15 ml ACN
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FQL by LC-MS/MS

• HPLC: Agilent 1100
• Column: Zorbax C 18, 

3.5 µm, 4.6 x 150 mm
• Mobile phase:  

– A: 0.1 mM Oxalic acid in 0.2 % Formic acid
– B: Acetonitrile

• Flow rate: 0.9 ml/min 
• TQD-MS: Applied Biosystem API 3000

– TurboIonspray ESI+ mode



Fluoroquinolone in Muscle by LC-MS/MS
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Max. Residue Limits for
Sum of EFX & CFX residue in..

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

Muscle 100 µg/kg 50 µg/kg

Egg No MRL
(Prohibited for using 
in layers & )

No MRL 

Honey No MRL No MRL
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Decision Limit (CCα) & Detection 
Capability (CCβ)

Muscle Egg

CCα CCβ CCα CCβ

EFX 55 58 0.2 0.3

CFX 54 58 0.4 0.6

Residue conc. above CCα means non-compliant

Ref: 2002/657/EC
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MV Result: Method Accuracy & Precision

Muscle Egg
Conc. 
(µg/kg)

%rec Repeata-
bility

Reprodu-
cibility

Conc.
(µg/kg)

%rec repe
atabi
lity

repro
ducibi
lity

25 95 5.9 2.2 0.5 90 11.9 4.2

EFX 50 101 4.7 1.2 1.0 91.3 7.9 3.9

75 104 2.6 1.9 1.5 98.8 5.7 1.6

25 93 6.0 5.8 1 92.5 11.5 0.8

CFX 50 98 4.9 0.6 2 92.8 7.2 1.2

75 102 2.6 2.0 3 93 5.2 3.7
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MV Results: Identification 
Table: Transition ions of EFX, CFX for Identification and quantification.

Compound,
Identification 
Point (IP)

Rt 
(min)

Quantification Identification Ion ratio 

(%)

EFX, IP = 4 5.0 360.2 > 245.2 360.2 > 316.2 57 ± 20%

CFX, 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. 28

Linearity of calibration curve

CFX 25 to 250 µg/kg
r = 0.9996

EFX 25 to 250 µg/kg
r = 0.9993

EFX 0.5 to 5 µg/kg
r = 0.9975

CFX 1 to 10 µg/kg
r = 0.9979

Muscle Egg

Working range 25 to 250 µg/kg in muscle Working range 0.5 to 5 µg/kg (for EFX)
and 1.0 to10 µg/kg (for CFX) in egg
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Identification & Quantification
EFX 25 µg/kg CFX 25 µg/kg

Blank

NFX 

as IS

NFX 

as IS

NFX 

as IS

NFX 

as IS

Quantifier Ion

360.2>316.2

332.2>288.2

332.2>245.2

360.2>245.2

Identifier Ion
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FAPAS PT result: 
Oxolinic acid & Sarafloxacin in chicken meat

Oxolinic acid in 
chicken muscle

Sarafloxacin in 
chicken muscle

Z-score = -0.2Z-score = -1.5
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FAPAS PT result: 
Difloxacin & Oxolinic acid in rabbit muscle

Difloxacin
Z-score = -0.2

Oxolinic acid
Z-scoe = 0.9
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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.



CFX

Identifier

Quantifier

IS= NFX

R= 0.9998

Result of sample no. 13-D382 (CFX)
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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.

• Standards (SMX, SDM, SQ) sources: USP
• No IS was used
• Result calculation: corrected for recovery
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Method Validation result
(Sulphonamides in tissue by LC-UV)
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Method Validation result
(Sulphonamides in tissue by LC-UV)
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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 × 150 mm (5µ) WAT 046980.  
Guard column: Symmetry C18  2.1 ×10 mm, WAT 054225.

HPLC OPERATING CONDITION:-
COLUMN OVEN Temperature 35 ๐C  
FLOW RATE 1.0 ml/min
INJECTION VOLUME 20 µl
UV WAVELENGTH 275 nm
MOBILE PHASE Acetonitrile/Water/Acetic acid (190:800:10)
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Calibration curve of SMZ, SMX and SQ
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Chromatogram of sample no. D 382

SMZ

SMX

SQ
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APEC MYP (M CTI 02 12A) PT result
analyte Sample no. Result 1

(ug/kg)
Result 2
(ug/kg)

Average
(ug/kg)

% recovery

AOZ 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
• Instruction 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.

• 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.

• 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

2. AFRL for VDR analysts team

3. ALL of 
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