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Multi-residue screening of semivolatile organic compounds from
water samples by gas chromatography/mass spectrometry

Jee Eun Hong, Heesoo Pyo and Song-Ja Park* 
Bioanalysis and Biotransformation Research Center, 

Korea Institute of Science and Technology, Seoul 136-791, Korea

A method is described for the screening of semivolatile organic compounds in water samples by GC/MS.
The 160 compounds of semivolatiles including pesticides, polycyclic aromatic hydrocarbons, phenols, phtha-
lates, and nitrobenzenes could be separated by GC/MS within 33min. It was possible to distinguish of over-
lapped counpounds using the extracted ion chromatogram of each compounds drew out by macro program. Th
sample preparation involved extraction of the basic compounds at pH 1 L followed by a second extraction of
the acidic one at pH 3. After extraction, it was possible to concentrate by evaporation after adding 60µL of
triethylamine. The method detection limits ranged from 0.001 to 1.0 ng/mL.

Key words: semivolatile organic compounds, LLE, GC/MS

�� � �

������� �	
� ��

 �� �����

�� ��� �� ����� ���  !"� #$ %

�&! '(
� )*
+,!- ./0 �1� �2�

�� 345� 678� 9:5/
 ;<� =-+>�

?�� ��@AB CDE- .F GH�'� IJ ��

��� ��� K�L� ���$F ?�� @AB M

- ./0 N��� 6D�� O PD�� Q �R ��

��� ��S� "6+, .F T/
 U�+- .'�

#$� VW� �X Y9=ZD<�����	 
���
�

��������
���� �
����[ NW��=\]���� �������

� ^_�� ��D`a HEb cAE- .'�

�1 S de� fg� '�hijk
�l���
��� m

no �pqr� ������������
�	 ������������ ��� s

t
luv O st
wx& Q `y�8 6D��1

� �z{ |{}9~���
 ��� ./0�� ���

��� ��� �� 4E- .F GH�[ % �&�

�! �X '(Eb �	� ��EF T� ,�� �

G�'�

�1 ��� �� ���[ �
� Q�� �2 O �

�� �� 67��
 cH+, �!�	������ A	+,

.F �X! �'� �B 1, ��������� �����	��� Q�

6D�l9 de1� �� ���� ������ ���!��  "


 cH+, ./0 �����_D`�#�$�� " µ�%$

 [�[ .'� � V�� ��� �D!p[ �� ;

D S�� �� ��+0���� 6D��� ���;l	

��EF ��� ��������������a }�� '�hij

k
�l[ !lA
 �� �_+F ���&�"&�
�����'���

��
����
���	� Q� �� ���[ �
��� �_D`a

HEb cAE- .'�

'8{� `y�8 6D��a {�ED �7�F �

�
����������	�
 �
���� � ��������	��������



��� ���������	

1 ��a {�� � .F  
¡¢%£¤¥� 6_E

0� ¦� {�§ � ��a ¨�� � .F ��D�

©ª� S«E'� ())b� ��� ��a �	� {�

ED �7�F *�� ¬� {��! X�� DDB �

_EF T� ­«E[ ®P¯ 	�� ��Eb �� {

�! �!°E±[ +�
��'� �²�� ³´F �X H

¨� �� cµ O H¶{�� �!°E'� *�%#�F

*�� �7 {�§ ��a �¶p·t¸� �7 ©ª�

I8�¶�¹/
 H8 O H¶{�a �ºE»
 �

¼� @A½a =�� � .'� IJ � h¥a �_�

�X ¾¿À�t9B Á"� de&� mno�pqr�

fg& O ��
&B �	� {�Eb ���������� Â

5/
 �_"� 5ÃE'- � � .'�

(,)b�� ����� � ��� <U� #$ b¼

!Ä %Å/
 [Æ � ./0 % ��1� I8� #

$ {�� _�� {�h¥1� A	+, .'� de&

F ��� <U� #$ 6D�l9� 6D�9 O 6D

�l9 Q/
 <{+FÇ� 6D�l9 de� �XF

*�%��-� 6D�9[ 6D�l9F *�%.�- Q� D

DB �_Eb È� É�� {�� !°E'� ¦�

�����+�
�9 de� !�{7 Ê 6�2
 �Ha Ë

7 ÌÍ��D
 ��"/
Î É�B È� � .F h

¥� 
�$�%/�!��������� 	�
��
��� ¥� �_+- .

/0�
��� fg&Ï {�ED �7�F ��	��'�D� 6

�2
 Ê *�%#�[ *�%��- Q/
 {�EF h¥

� ;<+- .'�

������ %¼[ �� ¬� b¼ !Ä G

Ðh¥� �7 {�EF �X ÑÒ |{}9~���

a }�� `y�8 6D��a {�EFÇF �� 	

�� }_� �Ó� ­«E0 b¼ !Ä DD! <}+

,C EF @A! #¯'� #$� Ô ;<��F ��

¬� '(� 8�� `y�86D��a �	� {�

� � .F �Õ� O DD{�h¥a ;<EÖ'�

��	× S� 6D��a {�EF �Ø5� h¥

� Ù2&Ù2 Ú�h¥���0!�	&��0!�	 �'
���
���� $$��

� �Û� UÜ� Ý'¯ Ú�~´! ­«ÞF ~½�

.'� � V�� -2� Ú�h¥�����	&�����

�'
���
���� �����[ ����	&����� +�����'
���
���

���#�� Q� h¥� �� �_+- ./[ � h¥

1� Ú�~´! Ý�
 ­«E0 -2��[

+����/����� }_� �� lÑ§'F Û½� .'� #

$� Ô ;<��F Ý'¯ ~´Þ� �� 8{a �

	� {�� � .F Ù2&Ù2 Ú�h¥/
 (,)��

`y�86D��a �	� �Õ�� � .F h¥a

;<EÖ'�

Ô ;<��F �� S� "6§ 6D�l9� 6D�

9� 6D�l9 O ¾¿À�t9 Q� de� fg&�

mno �pqr O ußf�t� '�hijk
�l

���
��&� st
wx&� st
luv O �qr Q�

(,)b�� S8� �D8 O o86D��a �	� {

�ED �Eb Ù2&Ù2 Ú�h¥a �_Eb �5U

Za U�EÖ/0 *�%#�
 H8 O H¶{�EF h

¥a ;<EÖ'� ¦� ¨à§ {�h¥a �_Eb b

¼ !Ä �&� ��	×
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