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ก���	��
�����"�#�C/�D���	! �	,����E�0/�,���	� LC-MS/MS ,�-K��-����#�	/�
�*�	"�)���

�ก����ก
��" nitroimidazole 7 #�	/ C/��ก� metronidazole (MNZ), ipronidazole (IPZ), dimetridazole 
(DMZ), ronidazole (RNZ),  IPZ-OH, HMMNI �
� MNZ-OH 0/��#� diethyl ether ,*\�����ก�/ ��,E�
�E��E���
��
�
��/������.�"��E�����]'��
� acetonitrile ��������� 1:1 �	,����E�#�	/�
�*�	"�)/���
,���	� LC 0/��#���
�"��#�	/ C18 ,^�,�
-K��� K,*\����.�"��E�����]'��
� acetonitrile  ���
��/���"�

���*��
� (m/z) D�����ก
��"� ]/���,���	� electrospray ionization (ESI) C/�.
/��� ] �������
�D��ก��C/�
ก
�(�-�,_
 K� (mean recovery value) D�� MNZ,  IPZ, IPZ-OH, DMZ � K#������",D�"D�� 1-3 C"0��ก��"/
ก	0
ก��"  ,���ก�( 100.0,  99.6,  101.1, 103.2 �
�D�� MNZ-OH,  RNZ,  HMMNI � K#������",D�"D�� 2-6 
C"0��ก��"/ก	0
ก��"  ,���ก�( 96.7, 100.1,  97.4 ��"
'�/�( ���ก��ก��
������*�((�����"*���	�!����"
�*�*��� (within laboratory reproducibility, %CV) D�� MNZ, MNZ-OH,  IPZ,  IPZ-OH, RNZ,  DMZ,  
HMMNI � K���",D�"D���K'���/,���ก�(����
� 8.0,  10.5,  23.1,  10.3,  6.8,  9.3,  17.4 ��"
'�/�(  ��� 

decision limit (CCα) �
���� detection capability (CCβ)   �'�E��( MNZ,  MNZ-OH,  IPZ,  IPZ-OH,  
RNZ,  DMZ,  HMMNI  ,���ก�( 1.19,  2.48,  1.52,  1.24,  2.32,  1.22, 2.79 �
� 1.32,  2.81,  1.89,  
1.40,  2.55,  1.37,  3.34 C"0��ก��"/ก	0
ก��"��"
'�/�( ijK�.
ก���jกk�� ]������,ก)l���"��(C/���"
"���m���E�����0�* (European Commission Decision 2002/657/EC) ��ก����"	,���� ,*\�ก���	��
��
����	! �	,����E�� ]��"��+�#����
�-����#�	/�
�*�	"�)����ก����ก
��"  nitroimidazole �
�  ,"��0(C
�� 
7 #�	//��ก
���C/�   
 
�:��:���A   :   method  validation    ����ก����ก
��" nitroimidazole    LC-MS/MS     ,�-]��ก� 
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@3	:� 
 

 ���ก
��" nitroimidazole C/��ก� metronidazole (MNZ), ipronidazole (IPZ), dimetridazole 
(DMZ), ronidazole (RNZ) ��"��]�,"��0(C
��D�����ก
��"� ]  C/��ก� 1nmethyln2-(2'-hydroxyisopropyl)n
5-nitroimidazole(IPZ-OH), 2-hydroxymethyl-1-methyl-5-nitroimidazole (HMMNI) �
� 1-(2-
hydroxyethyl)-2-hydroxy-methyl-5-nitroimidazole (MNZ-OH)  ���ก
��"� ]+��+�ก����//0/����
�C"�
,�+ ��  " ��)�"(��	,*\���*q	# ����
�������,#-]�(	/ijK��'�"��#�*r��ก���
���(��"0�� Histomoniasis 
�
� Coccidiosis �������*sก�
��#���กk�0�� Trichomoniasis ��0� ก��(-� (Martin J.  et al., 1998) 
*v

�(�����ก
��" nitroimidazole 
�/,*\�ก
��"� KE��"�#�.�"����E��,
 ]�������� K�'�"��#�,�-K�ก��(�	0�� 
(ก�"*�������,  2545) �
�����D����w����ก���'�,D�� ��"*��ก��ก��������)	#�� ,�-K��ก���'���  
,���#,�" ��)l�  ,ก
-�D��,���#,�" ��)l� �
�,���#,�" ��)l�กjK��'�,�x
��*,D��"�����#��)�
�ก� �.�. 
2545 ��ก
��"� ],*\�� K������
�" D��"�
C"�,� �������,*\����ก��"�,�x� (carcinogenic agent) �
����ก��
ก��ก
�����!�� (mutagenic agent) E�-�C"�  �����C�กx��"����ก��������#� metronidazole E�-�#-K����
ก����� Flagyl �
� Servizol ��ก����กk�0���	/,#-]�(	/" ��� 0���	/,#-]��(�� ,� �ก
��" anaerobe 
.
D���,� ��� K�'���wD�� metronidazole �-��'��E��
-K�C�� *�/� �k� 
	]���(��,*
 K��C*   " {�!	|�
����� 
disulfiram ijK�,*\�����กk�0���	k����,�-]�����'��E�.����(*�������" ��ก����,
 ��������E
��ก��/-K"���� (��
ก	
, 2008) ���C"�" ก��ก'�E�/���"���m������ก���������/� K��"�E�" C/� (maximum residue limit) /����]�
"���m��D�����ก
��"� ]�-�����C"��(ก���ก����D�����,
� (zero tolerance) ก���ก��������E�������
��
���.
ก���(���.��(�	0���
�ก���(���ก�������ก /����]��	! �	,����E�
j�����+�ก�����"���'�����
�
��"��+���
��(�C/���]�#�	/�
�*�	"�)� K�K'�"�ก~ �	! �	,����E�/���,���	� liquid chromatography 
mass spectrometry/mass spectrometry (LC-MS/MS) ,*\�,���	�� KC/���(ก����"��(�
��#�ก�������
ก����D��� 0/������ก����ก/���,���	� high performance liquid  chromatography (HPLC) �
��
���
��/"�
���*��
� (m/z) /���,��-K�����
��/#�	/ triple quadrupole  mass  spectrometry (MS/MS) 
�� positive mode 0/���ก��((  multiple reaction monitoring (MRM) 0/�� K,��-K���	,����E�"�
 
(mass analyzer) #�/� K 1 ��/��ก"�
���,_���D�� precursor ion � K����ก�� �
�,��-K����ก"�
#�/� K 2 
��/��ก"�
���D�� product ion E�-� daughter ion � KC/�
�กก����ก���D�� precursor ion ��"������
D���E�����0�* (European commission decision 2002/657/EC)  
 ก���jกk�� ]" ���+�*������,�-K��	��
�����"�#�C/�D���	! �	,����E� (method validation) ��ก�����

����ก����ก
��" nitroimidazole �
�,"��0(C
�� ��" 7 #�	/ /��ก
���D������/���ก�����
�����]�,/ �� �
�
*����ก�� �#�  diethyl ether ,*\����
�
����ก���ก�/ 0/�����"	,����� K�jกk�C/��ก� ��/�(���",D�"D��
�'�E��(��/�	��
C/�������
�(���� K���"�
�/,�
-K������+	�	 α (α-error) (decision limit, critical 
concentration at α-error E�-� CCα) �
���/�(���",D�"D��� K" ���"+�ก����D��*�	"�)D������ K���
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�(C/�� K���"�
�/,�
-K������+	�	  β (β-error) (detection capability, critical concentration at β-error 
E�-� CCβ) ijK���ก�) ���ก
��" nitroimidazole ,*\����E��"�#� α-error ,���ก�(����
� 1 �
� β- error ,���ก�(
����
� 5 ���"+�ก���� (accuracy E�-� % recovery)  �����"*���	�!	|D��ก��ก��
����� (coefficient of  
variation: %CV) D�� repeatability �
� within  laboratory  reproducibility #������",D�"D��� K�#����C/�
�
������",*\�,������D�� calibration curve 
 

�#Bก�C
D �����ก�� 
 

����#�#Bก�C
  
 E
�/�/
��D��/ 50 "	

	
	��,  beaker D��/  25,  50, 250 "	

	
	��,  volumetric flaskD��/ 
10, 25, 50 "	

	
	��, ก��(�ก���D��/ 10 �
�1,000 "	

	
	��, lab. bottle 1 
	��,  pasture  pipette,   
nylon filter pore size  0.45 C"����, syringeD��/ 3 "	

	
	��,  microvial ����"��D��/ 2  "	

	
	��,  
#�/ก��� mobile phase ����" vacuum pump 
 

,������
�� 
�������
��3����B 

,��-K��#�K�
�,� �/ 2 �'��E��� �
� 4 �'��E���,  food blender,  homogenizer,  vortex mixer, 
micropipette 20-200 �
� 100-1000 C"0��
	��, centrifuge, ultrasonic bath, nitrogen evaporator 
�������
����������
 

 liquid chromatography (shimadzu ���� 20 A)   ���������D��,^�,�
-K��� K ��/��������� K 1 
�
� mass spectrometry (applied biosystem ���� API 4000) parameters �
���� retention time 
0/�*��"�)D����� ��/��������� K 2 
 

!����3�� 1   ���������D��,^�,�
-K��� K (A:B)   � K,�
�����~ 
 

,�
� (��� ) 
�����ก��CE
 
("	

	
	��/��� ) 

% ,^�,�
-K��� K A 
(deionized water) 

% ,^�,�
-K��� K B 
(acetonitrile) 

,�	K" 0.6 90 10 
4.0 0.6 70 30 
6.0 0.6 60 40 

8.0 n 10.4 0.6 0 100 
10.6 n 13.0 0.6 90 10 

 

�����
� 
���3����������
 7 �	�� ���Dก$ 

metronidazole (MNZ), ipronidazole (IPZ), dimetridazole (DMZ), ronidazole (RNZ), MNZ-
OH,  IPZ-OH, HMMNI 
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��� Internal Standard 6 �	�� ���Dก$   
deuterated metronidazole (MNZ-D3), deuterated ipronidazole (IPZ-D3), deuterated 

dimetridazole (DMZ-D3), Deuterated ronidazole (RNZ-D3), deuterated IPZ-OH (IPZOH-D3),  
deuterated HMMNI (HMMNI-D3) 
�����
�3������ก�� 

  diethyl ether (AR grade), acetonitrile (HPLC grade),  exane (AR grade), deionized water 
!����$��3�����3���@ 

,�-]�Cก�� KC/�
�กก���/��(�
��*
�/���ก
��" nitroimidazole *��"�) 500 ก��" (/��"ก���E�

�,� �//��� food blender #�K����E
�/�/
��D��/ 50 "	

	
	�� E
�/
� 4 ก��" 
'���� 3 #�/ก��
�/��( #�/
� 28 E
�/  
 

!����3�� 2 parameters D�� mass spectrometry �
���� retention time 0/�*��"�)D����� 
 

��� 
retention 
time (��� ) 

precursor ion 
(m/z) 

product ion 
(m/z) 

DP 
(volts) 

collision 
energy (eV) 

CXP 
Internal 
standard 

81.10 40 37 4 
DMZ 7.14 142.15 

95.95 40 24 5 
DMZ-D3 

DMZ-D3 7.14 145.15 99.10 41 23 6 - 
82.15 35 36 4 

MNZ 5.60 172.25 
128.05 35 19 7 

MNZ-D3 

MNZ-D3 5.60 175.25 131.20 31 21 8 - 
122.95 36 21 8 

MNZ-OH 4.65 188.30 
125.95 36 18 8 

MNZ-D3 

55.16 20 37 2 
RNZ 5.80 201.23 

140.10 20 19 8 
RNZ-D3 

RNZ-D3 5.80 204.23 143.10 16 17 8 - 
55.10 31 31 2 

HMMNI 5.40 158.26 
140.10 31 17 8 

HMMNI-
D3 

HMMNI-D3 5.40 161.30 143.10 31 19 10 - 
109.20 41 35 6 

IPZ 9.39 170.25 
124.10 41 25 8 

IPZ-D3 

IPZ-D3 9.39 173.25 127.15 31 27 8 - 
122.00 31 33 18 

IPZ-OH 7.46 186.27 
168.15 31 19 10 

IPZOH-D3 

IPZOH-D3 7.46 189.26 171.15 36 19 10 - 
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����ก�� 
����ก���!���
!����$���:����@����� matrix calibration curve 

 #�K�,�-]�Cก�(/� KC/�
�กก���/��(�
��*
�/���ก
��" nitroimidazole ���E
�/�/
�� 6 E
�/~

� 4 ก��" ���
�E
�/,�	" Internal standard  MNZ-D3,  DMZ-D3 IPZ-D3, IPZOH-D3, RNZ-D3,  
HMMNI-D3���",D�"D�� 2.5 C"0��ก��"/ก	0
ก��" E
�/� K 2 +j�E
�/� K 6 ,�	" ���
�
��"���m�� MNZ,  
DMZ,  IPZ , IPZOH , MNZOH,  RNZ, HMMNI �E�C/����",D�"D����/��������� K 3 .�"�E�,D��ก��/��� 
vortex mixer ��]��	]�C�� 10-15 ���  ,�	" diethyl ether 15 "	

	
	�� �'��E�,*\�,�-]�,/ ��ก��/��� 
homogenizer � K���",�x������/ 1 ���  �'�C**v���ก��ก��/���,��-K�� centrifuge � K10oC ���",�x� 2,000  
��(/���   ,�
� 10 ���    ��ก������ (���]�� K 1) +������E
�/D��/ 50 "	

	
	��  �ก�/i]'�� ก���]� ,กx(����
�� (���]�� K 2) +������E
�/��"ก�(���������]���ก ��,E��E��/��� nitrogen evaporator � K 35oC ,�	" 
hexane 1 "	

	
	�� �
� acetonitrile : deionized water (1:1) 400 C"0��
	�� .�"�E�,D��ก��/��� vortex  
mixer   �'�C**v���ก��ก��� K10oC ���",�x� 2,000  ��(/���   ,�
� 10 ���  /�/#�]� hexane ijK�����#�]�(�
�	]�C*  ก������
�
������
���/��� nylon filter pore size  0.45 C"����  ��� vial �'�,D��,��-K��_ /���
���0�"��	,�-K����
�	,����E�/��� LC-MS/MS ���C* (���ก
��" nitroimidazole �
���������,"-K�+�ก����//   
/����]�
j�����*r��ก��ก��+�ก�����กD�]����) 
 

!����3�� 3 : ��/�(���",D�"D��D�� matrix calibration curve 
 

���",D�"D��D�����
���� (C"0��ก��"/ก	0
ก��") 
���
�
��"���m�� 

E
�/ 1 E
�/ 2 E
�/ 3 E
�/ 4 E
�/ 5 E
�/ 6 
MNZ, DMZ, IPZ, IPZ-OH 0 1 2 3 4 5 

RNZ, HMMNI, MNZ-OH 0 2 4 6 8 10 

MNZ-D3 , DMZ-D3 IPZ-
D3,IPZOH-D3, RNZ-D3, 
HMMNI-D3 

2.5 2.5 2.5 2.5 2.5 2.5 

 

ก�������	
���
���������������������
 
       �'�,�-]�Cก�� K#�K����E
�/�/
���
�� 28 E
�/ 0/��(����ก,*\� 4 #�/~
�7E
�/   ���
�#�/,�	"
Internal standard  MNZ-D3,  DMZ-D3 IPZ-D3,  IPZOH-D3,  RNZ-D3,   HMMNI-D3 �E�C/����"
,D�"D��  2.5 C"0��ก��"/ก	0
ก��" #�/� K 2, 3 �
� 4 ,�	"���
�
��"���m��  MNZ,  DMZ,  IPZ,  IPZOH,  
MNZOH,  RNZ, �
� HMMNI  ��/��������� K 4 �'�ก���ก�/��"�	! ก��,�� �"���������'�E��(����� 
matrix calibration curve �'�i]'���]�#�/ก���/��(� ]� ก 2 #�/ ��",*\� 3 #�/ก���/��( 
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!����3�� 4   ���",D�"D��D�����
�
��"���m���
� Internal standard � K,�	"����������,�-K�ก���	��
��
���"�#�C/�D���	! �	,����E� 
 

���",D�"D��D�����
���� (C"0��ก��"/ก	0
ก��") 
���
�
��"���m�� 

#�/� K1 x 7E
�/ #�/� K2 x 7E
�/ #�/� K3 x 7E
�/ #�/� K4 x 7E
�/ 
MNZ, DMZ, IPZ, IPZ-OH 0 1 2 3 

RNZ, HMMNI, MNZ-OH 0 2 4 6 

MNZ-D3 , DMZ-D3 IPZ-
D3,IPZOH-D3, RNZ-D3, 
HMMNI-D3 

2.5 2.5 2.5 2.5 

 
ก���:�	�C 
ก���'���)*�	"�) �
�ก���-����#�	/D�����0/�,���	� LC-MS/MS ��"������ European 
commission decision 2002/657/EC 
1. *�	"�)D��������
�#�	/�'���)
�ก�"ก��,������D�� matrix calibration curve � K�����Dj]���E����

�ก� X�
�Y   
      X = ���",D�"D����/�(����~D�����"���m�� / ���",D�"D����� KD�� Internal standard 
      Y = intensity peak D�� primary ion / intensity peak D�� Internal standard 

2. �-����*�	"�)�
�#�	/D������ก����/�������"	,���� /�����C*� ]  
      2.1 ion ratio D�����"���m�����
���� = intensity peak D�� secondary ion / intensity peak 
D�� primary ion 

2.1.1 �'���)#������"�
�/,�
-K��� K��"��(C/�D�����,_
 K� ion ratio (D�� 2.1) #������",D�"D�� 
1  +j�10 C"0��ก��"/ก	0
ก��" #������"�
�/,�
-K��� K��"��(C/� 70-110 % (European 
commission decision 2002/657/EC) 

            2.1.2 ก���-����������� K���
�(,*\�#�	/,/ ��ก��ก�(���"���m��#�	/��]�~0/�,*� �(,� �(  
            ��� ion  ratio  ����������#���,ก)l�ก����"��( (D�� 2.1.1) ,"-K�,*� �(,� �(ก�(���"��m�� 
3. retention time D�� sample �
����"���m���������ก��E�-�������,ก)l�C"�,ก	�����
� 2.5 D�� 

retention time D�����"���m�� 
 

ก���:�	�CB��
�	 CCα D �  CCβ 
CCα (decision Limit)  =   ������",D�"D����/�(�K'���/� K spike (A) + (2.33 x SD D�� A) 
CCβ (detection Capacity)  =   CCα + (1.64 x SD D�� A) 
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�กCM
ก����
��@�$�����
��!��
�	ก�������	
���
���������������������
!�
D	�3�� European 
Commission Decision 2002/657/EC 
1. accuracy �	,����E�
�ก��� % recovery of spike sample D�����"���m��� K��/�( 1-10 C"0��ก��"/

ก	0
ก��" ����������#��� 70-110 %         
2. precision �	,����E�
�ก��� repeatability (CVr %) �
� reproducibility (CVwIR ,%) ijK�*v

�(�����C"�" 
,ก)l�  
    "���m����#������",D�"����ก��� 100 C"0��ก��"/ก	0
ก��" ���E�ก,*\�C*C/����" ����K'�~ � K��/�( 100 
C"0��ก��" / ก	0
ก��"reproducibility C"�,ก	� 23 % 

3. linearity (r) ����"�กก��� 0.995 
 

� ก��3� �� 
 

�������"	,�������� ~ � K�#�*��,"	����"�#�C/�D���	! �	,����E�  ��ก�����
����ก����ก
��" 
nitroimidazole �
�,"��0(C
����,�-]������ � K 3 ��/�(���",D�"D�� /����/�C���������� K 5 

 

!����3�� 5   .
ก���/
��  
  

parameters 

��� 
���",D�"D�� 
(C"0��ก��"/
ก	0
ก��") 

CCα 
(µg/kg) 

CCβ 
(µg/kg) 

accuracy 
,_
 K�  
( % ) 

precision 
( % CV) 

reproducibility 
( % CV) 

Linearity 
(r) 

MNZ 1, 2, 3 1.19 1.32 100.0 7.6, 8.3, 5.7 8.0, 8.3, 6.5 0.9986 
DMZ 1, 2, 3 1.22 1.37 103.2 5.6, 6.5, 3.7 9.3, 8.1, 9.0 0.9980 
IPZ 1, 2, 3 1.52 1.89 99.6 23.1, 7.2, 5.7 23.1, 8.8, 10.1 0.9986 

IPZOH 1, 2, 3 1.24 1.40 101.1 10.3, 9.4,10.3 10.3, 11.0,10.3 0.9951 
RNZ 2, 4, 6 2.32 2.55 100.1 4.9, 6.9, 5.9 6.8, 6.9, 7.4 0.9980 

MNZOH 2, 4, 6 2.48 2.81 96.7 7.7, 8.0, 9.8 10.5, 15.6,11.1 0.9974 
HMMNI 2, 4, 6 2.79 3.34 97.4 10.4, 5.7, 5.6 17.4, 10.2, 7.8 0.9990 

 

E"��,E��  ,ก)l�ก����"��(  - % recovery of spike sample ������#��� 70-110 % 
                                             -  reproducibility � K��/�( 100 C"0��ก��"/ก	0
ก��"  C"�,ก	� 23 % 
                                             -  � K�����",D�"D���K'�ก���100 C"0��ก��"/ก	0
ก��"���C"�" ,ก)l�ก����"��(

� K���������E�ก,*\�C*C/����" ��� % CV � K�K'�~ 
                                             -  linearity (r) ����"�กก��� 0.995 
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ก���	,����E�,�-K��-����#�	/�
�*�	"�)����ก����ก
��" nitroimidazole �
�,"��0(C
�� ��" 7 
#�	/ 0/��	! ก���ก�//��� diethyl ether  D
�/CD"��/��� hexane �
����
�	,����E�/���,���	� LC-
MS/MS � KC/������Dj]�� ]C/�.���ก���	��
�����"�#�C/��
�.
ก���jกk�������,ก)l���"��(C/�/����/���
������ K 5  ijK�ก���jกk����]�� ]�(����������
�D��ก��ก
�(�-�,_
 K� (% recovery) ������#��� 96.7-103.2 
�
����ก��ก��
������*�((�����"*���	�!����"�*�*��� (within laboratory reproducibility, %CV) 
������#��� 6.8-23.1 ijK�.
ก���jกk�������,ก)l���"��(C/���""���m��D���E�����0�* (European 
Commission Decision 2002/657/EC) ijK���/�
���ก�(ก���jกk�D�� Martin �
��)� (1998) � KC/�
�	��
�����"�#�C/�D��ก���	,����E���,�-]�Cก�� K��/�(���",D�"D�� 5 µg/kg D������ก����ก
��" 
nitroimidazole �
�,"��0(C
�� ��" 3 #�	/ �-� DMZ,  RNZ �
� HMMNI C/��������
�D��ก��ก
�(�-�
,���ก�(  75, 77 �
� 81 ��"
'�/�( ���ก��ก��
������*�((�����"*���	�!����"�*�*��� (% CV) 
,���ก�( 16.4, 11.3 �
� 14 ��"
'�/�( 
�กก���/
�������]�� ]�(�����ก���ก�/���ก
��" nitroimidazole 
�
�,"��0(C
��0/��	! ก���ก�//��� diethyl ether ��]���"��+�ก�/��������]�,/ ��ก��C/�+j� 7 #�	/ 0/�C"�
����.���ก�� cleanup /��� solid phase extraction (SPE) � ก �#�,�
���ก���ก�/�����
� ���
�
��� K
�#�C"�,*\����ก��"�,�x�ijK���ก����ก�( Cannavan A. �
��)� (1997) �#� dichlomethane ijK� ���
�
�� 
���� ],*\����ก��"�,�x� (carcinogenic agent) �
���ก���ก�/C/���� 1 #�	/ (DMZ) �
��#� silica gel 
cleanup  Xia   X �
��)� (2006) �#� acetonitrile ��ก���ก�/���ก
��" nitroimidazole  4 #�	/      �	! � K
C/������Dj]�� ],*\��	! � KC"�������ก  ��"��+���
E�����ก����� K" *�	"�)���",D�"D���K'� (1-6 C"0��ก��"/
ก	0
ก��") ��,�-]������C/� " ���"+�ก���� ,#-K�+-�C/���""���m��D��*��,�������� ijK��'��E�"�K��
C/����
��)���,�-]������" ���"*
�/������.��(�	0�� 
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Abstract 
 

The determination and confirmation of 7 nitroimidazole residues metronidazole (MNZ), 
ipronidazole (IPZ), dimetridazole (DMZ), ronidazole (RNZ), 1-(2-hydroxyethyl)-2-hydroxymethyl-5-
nitroimidazole (MNZ-OH), 1 n Methyl-2-(2-hydroxyisopropyl)-5-nitroimidazole (IPZOH), 2-
hydroxymethyl-1-methyl-5-nitroimidazole (HMMNI) in chicken meat with simple extraction method by 
liquid chromatography mass spectrometry/mass spectrometry (LC-MS/MS) was validated based on 
European Commission Decision 2002/657/EC.  After  samples had been extracted and the solvent 
evaporated  the residues were reconstituted in water/acetonitrile and separated by LC using a C18 
column with mobile phase of water/methanol to detect and quantify the residues by an electron spray 
in the positive ionization mode. The % mean recovery values were 100 for MNZ,  99.6 for IPZ,  101.1 for 
IPZ-OH,  and 103.2 for DMZ when samples were fortified at 1-3 µg/kg,  and were 96.7 for MNZ-OH,  
100.1 for RNZ,  and 97.4 for HMMNI when sample fortified at 2-6 µg/kg.  Coefficient of variation (%CV) 
were 8.0 for MNZ,  10.5 for MNZ-OH,  23.1 for IPZ,  10.3 for IPZ-OH,  6.8 for RNZ,  9.3 for DMZ and 
17.4 for HMMNI.  The decision limit (CCα) were 1.19 for MNZ,  2.48 for MNZ-OH, 1.52 for IPZ,  1.24 for 
IPZ-OH,  2.32 for RNZ,  1.22 for DMZ,  and 2.79 for HMMNI.  The detection capability (CCβ) were 1.32 
for MNZ,  2.81 for MNZ-OH,  1.89 for IPZ,  1.40 for IPZ-OH,  2.55 for RNZ,  1.37 for DMZ,  and 3.34 for 
HMMNI. The validation results  were an acceptable  range of  European Commission Decision 
2002/657/EC. Thus,this method is suitable for determination and confirmation  for nitroimidazole group 
and their metabolite residues in chicken meat. 
 

Keywords :  method  validation,  nitroimidazole  residues,  LC-MS/MS, chicken meat   


