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�� !"#$%&'()*+,-./01234%567�

�� !"#$%&'()�� !"�� !"�� !"#

� � �� !"(HPLC-ESI-MS)�� !"#$%&'(�

�� !"#$%&� 33 µµµµµg/kg (ppb)�� !"#$%&�

�� !"73%-96%��� !8-19 µµµµµg/kg��� !"#$

�� !"#$%200 µµµµµg/kg ��� ��� !"#$%&

�� !�� !"# 2002/657/EC�� !"#$%&'(

�� !"#$%&'

��

�� !"#$%&'()*+,-./01�� 

�� !"#$%&'$()*+,-./�� !

�� !"#�� !"#$� !%#&'()*

���� !"#$Annex 1 (EEC) No. 2377/90�

���� !"#$%&'()*+, (MRL) (��

�� !"��#$%) � 200 µg/kg����� !

�� !"#$% (MRL) � 300 µg/kg��� !"

�� !"#�� !"# (MRL) ��200 µg/kg [1]�

�� !"#$%&'()*+,-./01�� 

�� !"#$%�&'"#()*+,-�� !

�� !"#$"%&'()*+,-�� !"#

�� !"#$%�� !"#$%&'((SPE)��

�� !"#$%&'()*+,-./01�� 

�� !"#SPE�� !"�� !"#$ -�� 

�� [2]�Chen �Schneider[3]�� !"#$%�

�� !"#$%&�� !"#$%&'()*��

�� ��  !"#$%&'
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�� !"#$%&100 µL 98�� !"#$100 mL

�� !

�� !"#$%&'( 100 µL 98�� !"#$

100 mL�� !"#

Ultra-Turrax T25�� !50 mL�� !"#$%�

� 13 mm�� !"#(PEDF)�� !"(0.2 µm)

�� VWR�� !"

�� !"#$%�� !"#$%&'()*+,

�� !"#�� 100 ng/mL (ppm)��� ! 1�

�� !"#�� 4�� !�� !"#$%&'

�� !"#$%&'()*+',-./0�� 

�� !�� !" � !#$%&'()�� !

�� !"#$%&'#()�� !"#$%&'(

�� !"#$%&(1 ng/µL)�� !" 100 µL �

�� !"#$%10 mL�� ���� !"#$%

�� !"�� !"#1 ng/µL�� !"#$ !

���� !"#$

�� !

1. �� !"�� !3 g�� ! 50 mL�� !

�� !"

2. �� !"#$�� 100 µL � 1 ng/µL (100 ng)

�� !"��33 µg/kg�� !�� !"#$%

�� !" 1�� 

3. �� !"#$�� 100 µL�� !"#$%

4. �� !"#$%&�� !"#100 µL�1 ng/µL

(100 ng)�� !"�� !"#$%&'()

�� ! , �� !"#$%&'(�� !"#

�� !

5. �� !"15 mL�� !"�Ultra-Turrax T25

�� !"# 2 min�

6. �� !"#$%&10 min��� !"#$%&

�� !

�� !"#$2002/657/EC�� 96/23�� !

Annex 1�B�� !"HPLC-�� !"#[4]��

�� !"#$%& B ���� (MS)�� !"

(SIM)�� !"#$%& !'()*�� !"

HPLC/MS��� !"#$%&'()*+,-��

�� !"#$%&'()*+,-.�� !33 µg/

kg�� !" #$�� !"#$2002/657/EC��

�� !"#

   � �� !"#$(IS)�� !"#$%&

   � �� !"#$%&'()*+,�� !"#$

�� -20% � +10%�

   � �� !(CV) (%)�� !"#$ 100 µg/kg CV

�� !"#$%&�� !"#$%&'()*

�� 23%�

   � �� !"# /��(LC/MS)�� !"�� !

�� �� !"#$%&'()*+,-.(RT)

�� !"#$%&'(

   � �� !"#$%&'()!"#$%&*+,�

LC�� !"#$%&'()*$)+,-.

2.5%�� !"#$%&'�(#)*+

   � �� �!"#$%&'( �)*+

   � �� !"#$%&'()*+,-./6�� 

Annex�� �� !"#$%��25���30�� 

�� !

�� !"

HPLC�� !"#$% Caledon Lab (�� !

Ontario�� !)�

98�� !"# EM�� !"

�� !"#$� 30�� !"#$%&pH 3��

100 mL �� 100 µL�� !
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�� ! ��
�� �� ! �� �� 
�� ! �� �� �� 

�� ! (µµµµµL) (µµµµµL) (pg) (pg)
  1       5    1      250       50

  2       5    2      250     100

  3       5    5      250     250

  4       5  10      250     500

  5       5  20      250  1,000

�� ��    �� !" (V)

�� !  (��) 320 120

302 200

276 200

�� ! 332 120

314 200

288 200

�� !(��) 358 120

340 220

�� ! 360 120

342 220

316 220

��� 386 120

368 220

342 220

7. �� !"#$%&'(1:3�� �250 µL��

�+ 750 µL���� � 0.2 µm � PVDF ���

�� !�� !"#$#%&'��� LC/MS

�� 

�� !"#$%&'(�� !"#$%&'()

�� !"�� !"#$%�� !"#$%&'(

�� !"#$%&'()*+,-.�� !"#

�� !"#$%&'()

�� !"#$

��5�� !"#$%&'()*+1�� !"#

�� !�� !"#$%�1�� !"#5�� 

�� !"#�$%&'%()*+,�� 1 ng/µL��

�� !"#$%& 250 µL�� !"# 750 µL�

���� !"#$%&'()*+,-.��  

0.2 µm � PVDF�� ��!

�� !"#$%&�� 5 pg/µL��� 50 µL�

� 250 pg�� !"#$5�� !"#� �$%

�� !"#$%&'($)�� !"#$%&��

1�� 

�� 4 �� �� !"#$%&'( 0 .9987 �

0.9992�

�� !"#$%&'()*+,-./0MS�� 

�� !"#$%&'()*+,-./012

� 1.  �� !"#(LC/MSD �� 50 µµµµµL)�� 

LC/MS ��

HPLC�Agilent 1100�� �� !"#$%�� !

�� !"#�� !"�� !"#$%(DAD)�

�� !"#$%&'(MSD) (� 2)�

� 2.  LC/MS ��

HPLC

�� Zorbax Eclipse XDB-C8,
150 mm � 4.6 mm, 5 µm
(��  993697-906)

�� A 0.1% ��

�� B 0.1%�� !

�� t0 = 20% B;
t1 = 20% B;
t8 = 90% B
t15 = 90% B
�� !" = 2.0 min

�� 0.4 mL/min

�� ! 50 µL

�� !" 30 �

MSD

�� �� !"# (ESI)
(�� !")

�� !"# 14 ��� �� ! 40 ��

�� ! �� !"#�� 3�

�� !" 12 L/min

�� !" 30 psi

�� !" 350 �

�� !" 4000 V

� 3.  � SIM���� !"#�� !" #$%&'
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5.484 - NOR
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5.530 - NOR

5.531- NORq1

5.532 - NORq2

320

302

276

320

302

276

�� ! (��)

320 = [M + H]+

302 = [M - H2O + H]+

276 = [M - CO2 + H]+

�� !"#$%&'(�� = 0��� !"#$

�� �� !"#$%&'()*+,-./�0

�� !"#$%&'()*+,-�� !"#$

�� !"#$%&'(�)*+�� !"#$%

�� !"#$%&�� !"#$

�� !"#$%&'()*+,-./01234

�� !"#$%&'()*+,)-./�� !

�� !"#$%&'�� !"#$%&�� !"

�� !"#$%&' 3�� !

�� !"#$%&'()$%*+,-./0��

�� !"#$120 V�� !"#$%&'(�)*

���� !"#$%&�'()*+,-.�� �

�� !"#$%&'()*+"#,

�� !"�� !"#$%#"#$&'()*+

�� 342�� !�� MSD�� !"#$%&'(

��

�� !"#$5�9 min�� !"�� !"#$

�� 15 min��� !"90%�� !"�#$%

�� !"#$%&'()*�� �� !"#$%

�� !"#$%&'�� !"#$%&'()*+

�� !"#$%�� !"#$%&'()�� !

�� !"#$%&'(33 µg/kg�� !"#$%&

�� !"#�� !"#$%&"#!'#()*+

�� !"#$%(M-18)�� !"(M-44)�� !

�� !

�� !"#$%&'(�� !�� !"��� 

�� 340��� !"#$%&'()�*+ 340��

�1�� �� !"#$%&'()*+,�� !

�� !"#$%&'(�� !"#$%&�� �

�� !"#$%&'()*�� !"!#$%&

���� !"#$%&'(#)�� !"#$%&

�� �� !"#$%&'()*+,-./

� 1.  �� !"#$%&'()*+,-.'/0

�� !
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5.854 - CIPRO

5.850 - CIPROq1

5.846 - CIPROq2
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0
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0

2000
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6.04 - DANOq1

6.009 - DANO

6.012 - DANOq1

358

340

358

340

�� !"#

332 = [M + H]+

314 = [M J H2O + H]+

288 = [M J CO2 + H]+

�� !(��)

358 = [M + H]+

340 = [M - H2O + H]+

� 1.  �� !"#$%&'()*+,-.'/0�� !

�� !

�� !
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6.910 - ENRO

6.914 - ENROq1

6.917 - ENROq2
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8.604 -  SARA

386

368

342
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368

342

8.601- SARAq1

8.594 - SARAq2

�� !"#

360 = [M + H]+

342 = [M J H2O + H]+

316 = [M J CO2 + H]+

�� ! "

386 = [M + H]+

368 = [M J H2O + H]+

342 = [M J CO2 + H]+

�� !

� 1.  �� !"#$%&'()*+,-.'/0�� !

�� !
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�� ! (ng)

�� �� ! �� ! �� ! ��� 

�� !"# 1   111.8       96.3        84.9       68.5

�� !"# 2     93.1       94.0        85.6       74.1

�� !"# 3     88.0       89.6        83.8       77.6

�� !"# 4     98.9       95.4        86.2       75.2

�� !"# 5     82.2       93.8        85.4       82.1

�� !"# 6   143.0     109.3        87.9       72.9

�� !"# 7   102.6     101.3        83.3       73.0

�� !"# 8   110.6       90.8        91.0       67.7

��  (ng)   100.0     100.0      100.0     100.0

��   103.8       96.3        86.0       72.6

�� ! SD (�� ) ng     18.9         6.3          2.5         5.8

��  (SD � t-stat) ng     56.7       19.0          7.6       17.4

��  (SD � 10) ng   189.1       63.4        25.4       58.1

�� ! CV (SD/�� )%     18.2         6.6          3.0         8.0

��  (%)   103.8       96.3        86.0       72.6

�� !"#(R2)       0.9895         0.9987          0.9992         0.9987

t-stat (N = 8)       3.00         3.00          3.00         3.00

��� !"#$%&'()*+,-./0*12

�� !"�� !"#!$%&'()*+�� �

�7�� �� !"#$%&'()*+�,-.�

�� !"#$%&'()*+�� !"#$%&

�� !"#$�� !"#$%&'()*+,��

�� !"#

�� 

�� !"#$%&'()*�� !"#$%&'

�� !"#$%&'("#)*�+,!-./0

Annex ��2�� !"#10 µg/kg�� !"�#

�� 80%�110%�� �4�� !"#$%&'

�� !"#$%&'(96.3%�86.0%��� !"

���� ��� !"#$%&'( 72.6%, �� 

�� !"#�� !"#$%&'()(CV)��

8%��� !"#$%&'()*+,-./01-

�� �� �� !"#$%&'�� !"#$%

�� !�� !"#$%&'()*+,-�� !

�� !"#$%

�� !"#$%&'(� !)*+,-./�� 

�� !"#$%&'()*+,�� !"#$%

�� !"�� !"#$%&'()*�� !"#

�� !"#�� !"#$%&'()*+,15-20

µg/kg��� !"#$%&'()*+, 10%�� 4

�� !"#$%&'()�� !"#$%&'()

�� !"#$%&'(�� �� !"#$%#&

�� !"#$%&'()*+,-./0)123

���� !"#$%

� 4.  �� �� !�� !
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�� !"#$% �� !"#$%&'! �� !"#$%&'(�
�� �� ! (N = 15) �� ! CV (N = 15) �� !"#$ (N = 8)

�� ! 0.922 0.12% 99.8%J100.1%

�� ! 0.975 0.05% 99.9%J100.1%

�� ! 1.150 0.16% 99.8%J100.2%

��� 1.439 0.47% 99.5%J100.3%

GC/MS(CI), GC/MSn,
�� ! GC/MS(EI) LC/MS, LC/MSn

(�� !"#) ( ��) (�� )

>50% �10% �20%

>20%�50% �15% �25%

>10%�20% �20% �30%

�10% �50% �50%

 ��� n = 2 ��MSn�� MS/MS

�� !"

�� !"#$Annex 2002/657/EC�2.3.3.1�� 

�� !"#$"%&'()*+,-./0123

�� !"#$(k’=1)�� !�� !"#$%��

�� !"#$%&'()*�k’=2.6��� �� 

�� !"#$%�� !"#$��LC�� ��

�� !"#$%&'!"#$()*�� !"#

�� �!"#$%��2.5%�� !"#$� 5 �

�� !"#$%&'()*+,-./012!"

�� !"#$%�� !"#$%&'()*

� 5.  �� !"#$%&'(�)%&*+,-

�� !"

Annex 2002/657/EC�2.3.3.2�� !"#$%&'

�� !"#$%� 6�� !"#$%

� 6.  �� !"#$%&'()*$+,-./
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�� !"#$%&(%)
��� �� ! �� ! �� ! ��� 

�� Q1 = 302 Q2 = 276 Q1 = 314 Q2 = 288 Q1 = 340 Q1 = 342 Q2 = 316 Q1 = 368 Q2 = 342
�� 1 49 15 47 17   64 44 28 50 15

��2 45 15 48 17   58 46 24 41 17

��3 48 16 46 20   63 44 28 45 14

��4 42 15 46 17   60 43 30 43 13

��5 49 17 45 21   65 44 26 45 11

��6 50 19 39 17   72 45 29 43 12

��7 49 17 41 18   65 46 29 46 13

��8 47 17 42 19   62 39 24 46 12

�� ! 49 20 44 20   86 43 26 47 15

��� !"   2   1   3   2   22   2   2   6   1

�� (� 7) 25 30 25 30   20 25 25 25 30

�� 37 14 33 14   69 32 19 35 11

�� !"

�� 62 26 55 25 103 53 32 59 20

�� !"

� 7�� !"#$%&'()*+,-./+,-

�� !"#�� !"�#$%&'�� 8�� 

�� !�� !"#$%&'(�� !"#$%&

�� !"#$ %&'()*+,-./0123

�� �� !"#$%&'()*+,-./0�

���� !"#$%&'()*!+,-./0��

�� !"#$%&'()*'+,-./0 1-

�� !�� !"�� !"#$%&'�()*+

�� �!"#$%&'()*+,-./012$3

�� !"#$%&'()*+�� !"#$%&

�� !"�� !"#$%&'($%)*+,��

�� !"#� $%&'�� �� !"#$%&

�� !"#$%&�� �� !"#$%&'()

�� !"#$%&'

� 7.  �� !"#$�� !"#$%&'()%*+,-



www.agilent.com/chem

��

�� !"#$%&'�� !(�� !��� !

�� �!)�� !"#�$%&'( LC/ESI/MS

�� !"#$%�� !"#$%&'()*+,

�� !" 8-19 µg/kg (ppb)��� !"#$%&

Annex 2002/657/EC�� !�� !"#$�%&

�� !"#$%&��� !"#$%&'()*

�� !"#$%&'()*+,

�� !

1. The European Agency for the Evaluation of
Medicinal Products, Veterinary Medicines and
Inspections, EMEA/MRL/820/02-FINAL,
January 2002.

2. Determination of Fluoroquinolones in Bovine,
Porcine and Avian Tissues by Liquid Chro-
matography with Fluorescence Detection,
FQL-SP04, Canada Food Inspection Agency,
Saskatoon, Saskatchewan, Canada; 2001/03.

3. Chen, G., Schneider, M. J., (2003) A Rapid
Spectrofluorometric Screening Method for
Enrofloxacin in Chicken Muscle, J. Agric. Food
Chem., 51(11), 3249-3253.

4. Annex of Commission Decision 2002/657/EC,
Commission Decision of 12 August 2002, imple-
menting Council Directive 96/23/EC concerning
the performance of analytical methods and the
interpretation of results, Official Journal of the
European Communities, 17.8.2002, L 221/8-36,
Table 5, Footnote 4.

�� !"#$%&'()*+�� !"#$%&'()*+,�-.*/012345

�� !"#$%�� !"#$%&'()�� !"#$

�� !"#$%&'( 2004

�� !

2004� 2 � 10�

5989-0596CHCN

�� !"#$%

�� !"#$%&'()*+,-./�� !"

�� !www.agilent.com/chem


