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���%� �&����' (%�)* +,�-� .�/�012�  

  

  

��� !  

.��3 4�/�� ����5 6�,�5 7�)%��8 �'�  9:'�; .�
" .��<�� �� =�>��� �; �� ?� .;�< ;�@%� 9���

6�� .��;-BC (8� 1 6'���� 9��D� 7����; �"��
"  �� 9��� 4��E 1 6'-"�� +< 6,)* �� �'�" ?�0

+��"�� �)/8� �)0�-� .�F�G� +� �� HIF ���"� J%��' ;->�� 1 ���K� ?��� �� ?�5 ?��%�%� �)<.  

6���L0 M�-"� 1 ��%� �)"�� �%��%����� N%���� �� ���� ?��B�� �;  �0 ?��%����� 6����� 9�)O�0 1

.�' P-���8 �"-Q3  �:'���� 4R-ST� ��S� 6��0� ���%� �1�%1 �� �C U���� 1 U� �)"�� ?�

6�� .�' VG�� N�� �� N�� ..��3 4R-T� +< ?�-F +�  .;�1C�8 ��S� 1 ��B-� .-T" �; ?�  ?�0

6�� .��C �%�� �:'���� .�)%-'.  

%-' 1 �-��* (%�)* �E �� N�� P�:W�.�) +>)5 �;-� ���; X���I3 ���5 �; �0  ��1��8 6>Y� ?�0

��;-BC  ;-� +� �� �0�-�< 6W%� J�T� �R-ZW� +5-� 1 ;�< ;��1 6W%� J�T� +� �� �)%-" ?�0

;-�" HI5 .  

.�)%-' ;1�1 1 ��' ?[K� .�%�� �-\ ;�,:� ]��-3 1 U&�W� �1�� ^�TB +�  �_�8 +� �0          

� .1�� ?�%[��" +%�@�.�)%-' 6G   1 `< ;�@%� 1 �0 ...J�T� 1 ��C (��)� ��;-BC H>�  6W%�

�� ;-' .  
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.�)%-' �%����' H�<�� +B�!� 9%� �; 6W%� 4�/�� ��0 .�)%-' �� �'�" �d�T�  4���eD� 1 �0

)� +�B1� ;�-�  �G:"� ��f" 4�/�� 9%� �� +I��!� ?�0��/0�� 1 6W%� J�T� �; 4�QW8 +��� �H��

+%�@� �.�))<�� ;�-� N0�< ��:��� �%���< �� ��R-ST� .�)%-' ?�%[�  .�)%-' 4R-ST� ��B-� 1 �0

;��)��� 1 ����� .�:"�W)<�0.�)%-'  �G� 4��e� N0�< �-f)� +� �%  .�' +&��� 6W%� J�T� �; �0

6��.   

  

 "��#�  

� N�� ��"�� +� .�))< 
�� 9�B1� ��-)3 +� �-��* �� �%�)'C +5-� 1 6�,�5 �'� �B1 �;;�� ���

�'�>" ��S� ?-
��-5 �,�>F D�)� �� �-��* ��B-� +< �' H5-� 6'���� +� ��W"� . �� +@�:" �;

�' ����� ;��1 6)5��; g�" +� �3-)S� .�)%-' ;�-� ?;��� X0;�-" ��� U%�1� ]h[ . �� .;�Q:��

68�% P�:W� g1; �"��5 i)5 �� j� ��:)5��;.  

 ���>�<�� +��; NG� 1 k�T"� �� .1�3 +<   N%��8� �� �C ���))< 
�� 4���  C  6)5��; �)0;

�� +:Q� ;-' ..�))< 
�� �,�>F M�-"�  ��-��* UY� �0�U  ;�-� X%�� ?��"��� �� .��� 1 �-'��

+:8�� ���� .;�Q:�� �� ��S� 6)5��; g�" +� �1��� +< +O"C �B1 �"�  l�:)� ;-') +� .�' ��B-�

-)S� 4�-*�3 (�� �'�� . �,�>F M�-"� ;����< N0�< o3�� 63�� +� ��W"� ���"� �; ;�-� 9%� ;1�1

.�))< 
�� 6�� .�' �0 ]p[.  

�� ���D� +� �'�� +:'�; X���:� 1 X�WI< q��� +< ��C �; ��"-��* �;�< `<  9%� +@�:" �; �:8�

�� ���))< 
�� 4��� N0�< o3�� q��� �"-' .+� U/�� 9%� +< �B�E �;  r�� k-��8 6I3

6�� .�' ��F�� ?;�%� ;1�E �� ��:)5��; ]s[.  

+!>F ��-�3 +:�; +� +� �I< �-F +� .�))< 
�� l% �%����' ?��5� �� ?�)� ;-':  

h u  ��:"�:<�8�-�)�ev� ;�-� �% �Td� k�,8 ;�-�(  

p u .�"���  �0).�))<�� �0( 

s u +��Q:� ;�-� 

6"�:<�8�-� < .;�< U�3 .�))< j�� U��3 ��-)3 +� �0�� X< ��  C �Td� N�  +@�:" �; �))<

�� ���B� 68�� ;��1 �:��  C ;;�� .�� k�S�� �
%�/% +� ��  C 1 `�Y< 4��w 9�)O�0 ;�-� 9%� �)0; .  
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.�"��� .�))< 
�� �; �I*� N!" �0 �):W0 ���))< ��5 U��3 1 �"��; �0 ..�"��� �-% ��0  ?�0

�-% U/' +� �� 6G�  C �; ;-5-� X�WI< 1 X%��)� ���;  C �; k-IT� x��� ?�0 �"�1C ]y[ . ;�-�

�� ;�@%�  C �; �%��I� 6�*�� .�"��� +/B ;�@� 6W�" �� ("�� 1 �))< �� �0 �"-' . 9%�:��� .�1���

.�"��� �I� �.;�Q:�� ;�-� k1��:� ?�0 4�QW8 �):W0 �0 ]y 1 $[.  

.�))< 
�� .�))< z��� U�>� �� �QI:G� �
%; ;�-� ?���; �0 �d3 ��0 ���;�-� �_ U��-3  ��0

X%�"C g�" ��0 .�))< .�))< ->'-� ��0 .�))< 4�� 1 �0 �):W0 �0 ]$[ .  

.��@"� �BC 4�>�<�� {R-*� ��:)5��; 9��< ?�  ?���; +< �):W0 ��;p  U�8-L�B 1 U�81���0 Hd�

�� �)'�� .�� 6�1; ���\ �U�8-L�B Hd� 1 6�1;  C �U�81���0 Hd� �'��.  

 ��*-S� ���� �� +� ��:)5��; U�81���0 Hd� 4s �� X�W!� .1��  �"-']s[:  

h u �"-�"C ?��:)5��; : �Q)� ?��"-% +� ��C J�T� �; �-�����"-% �e� �; 4�>�<�� 9%�

−

−− 3SOR  �C �; +<R  6�� X%�� HI�� +< 6>Y� �-% l% 1 �I�/B� �"R-F �)��< ��@"� l%

�"-' �� l�/Q� . 6)5��; 9%�:��� ;��; ���� .1�� 9%� �; ��-�3 ���S� 1 k��)� �; �8�S�]s[.  

p u �"-���< ?��:)5��; : (8�; +< ��-�"-�C .1�� 6>Y� ?��"-% +� �-�����"-% �e� �; ��:)5��; 9%�

�-% .1�� 1 6��  C �� U%�>�  C  w�5 �Q)� ?�0  ��< ?�:<�� ;�%� 4��� ?���; 1 ;-'  

�� �)'�� ]s[.  

s u �Y)� ?��:)5��;: .�))< 
�� 9%� +�%� l% ?1� �� 9I��� +��' �)\ H�<�� �� �0  (8�; +< ?�

�� U*�E 6��  C �I� ��"C �� k�Y� 9%�:�� 1 ;-'  ���))< 
�� 4��� +< 6�� U)8 U�/B�-�� k-/�I�

;��; ?�%�' ]y[.  

.�)%-' �� X�W!� g�" 1 6G� +:�; 1; +� �Td� k�,8 ;�-� ���� �� �0 .�)%-' +< �"-'  ?�0

�" U��' gLABS �� �%[� +%�@� +< �):W0 �d� 4�"-QB-� ��)� U�/B� �% �'�� ..�)%-'  6G� ?�0

 U��' +<ABS +��' 4�"-QB-� ��)� U�/B� �% �� ?� �� .1�� 9%� �� �)'��  U��3 9%���-��� +� ��-�

+<;�< .��'� X%�� 4�"-QB-� ��)� U��;1;  +%�@� 6W%� J�T� �; �3�8 |��' 9:'�; U�B; +�

�"� �� 6W%� J�T� ��;-BC H>� 1 ;-' ;;�� ]y 1 #[.  

.��<�� 1 6'���� }�!��� �� +:8���� ?�0�-�< �;  
�� ��S� �%;�� �1�� ����"� J�T� ��' ��

.�))< +>)5 6%�3� �� {��1�B 1 +:8�% N%��8� �0 6�� .�' .���0 ?;�S:�� ?�0 ]~[ ..�)%C X���� ?���  ?�

�:E +< 1 �d� ��\; �:�< ��/�R�  �-��R-��8 4����K� �4R-ST� ��B-� �"1� �� �'�
" �'�� .�>:'�
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 6�� ?�1�_ ���5 �d� �; `I:G� +�B1� ;�-� ��S� 1]�[ . +:8���� ?�0�-�< �; �I< �-F +�

.�)%-' 6�,_1  ��B-� +� U%��� UY� 6�� .;-� 4R-ST� �-��R-��8 �; ������K� �� �eD:� �0

��� �% 1 4�QW8 �� ?��3 4R-ST� .��� 1 9�
)� ?�0�;-� 6��� +� U%]~[.  

  

�	�
 $��%� ������ �&�
� �'�( �) "�)�#� *��+� ��+ � ��  

��;-BC ;�@%� U�B; +� 6)5��; 1 �-��* (%�)* +< 6�� ?;�%� ?��B��  ��;-BC �)"��  C �; �%�0

J�T� �R-ZW� +5-� ��' ?[K� 1 `<  6�� .;-�" HI5 ;-� +�  �� 6W%� .�� j� ��:)5��;  ��S�

+\�%�; +�  �W� .���0 +� +"��;1� �% �0 �� +:G%� �0  �� 1 �"-'�J�T� ?1   �G� ��eD� 6W%�

�� �"��[� .6�� ����� U��� U��3 1; �f" �� �:��� ��:)5��; ��S� �� �'�" 6W%� J�T� ��;-BC.  

h u 6)5��; �; ;-5-� �ev� ;�-� �e�.  

p u 6)5��; �; ;-5-� .�))< �� ;�-� �e�. 

��E }-� ��eC.�)%-' �� �� �)���>3 6W%� J�T� �� �0:  

h u �2�W<� U�3 �� ?���-I5 1 �Td� ?���C ?1� �� `< (�@�  C ?���  

p u  C �; M->d��" X,F 1 -� ��B-� 

s u ��0��� 1 ��C 4�;-5-� ���W"� �)"�� .�"� 4�;-5-� �� ��� 4��e� 

y u X:W��-<� g���"� 1 H%�G� 

~ u .�)%-' �-�E �;  C �I,� ;�-� N0�< 1 �[E -* +� �06W�" �1�!� .�-GB; 4�. 

� u ?����� ���1�/�� ?���;-� +� ��%����� M-�' 6�5 �; �d�T� J%��' �;-�" �3�W� 1 �� 

$ u +� 1 ;�!,"� ��� �; k�/'�  C �;�< ��* 1 �)��" 

� u  .�%�� M-�1EUTROFICATION ����QW8 ��S� ^�TB +� 

# u +%�@� ��:)5��; 6G� .1�� ?�%[��" 

��u ��S� �; �/%�-B-%��8 N)<�1 ;�@% .;-BC  C .�))< �]# 1 y [. 

.�)%-' }-� ��eC 9%�:��� �� ���� ����� +� �� +:��;�� ��"C �� +I��!� ?�0��/0�� 1 �0 ;-'.  

�� +8�_� �,�>F ?���C +�  �W� +I��1 +� ?�:��� .�))< 
�� +< ��)O�0  ?�:��� `< �;-'

�� ;�@%� +� ��eD� +< �)< ;��; 6W%� J�T� �; �%��� .< ;�@%� U��3.�))< 
�� 6"�:<�8�-� �`  �0 

�'�� ��.  
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+�QS� �; �0;�-0 ?��_-E �; `< ;-51 +"��  +� ��  �_�8 +� �2�W<� k�!:"� �����  �_�8 ?�0

�� U�I!� 4�'  +� ��:)5��; `< �e� �; +�QS� ����"�� U�I!� �0�� +< ?�-F +� �0;��  �*�;

�� ��� .+� ?��_-E �; �; �ev� .;�� ;-51 +�B1� �)��"+� ("�� 6)5� �� �I,� ;�-� U��< �)��"  ;-'

�� .�� ��" +"�� +�QS� ?��:�W� �%�� +� ;�%� `< �e� �;  �_�8 �; ;-5-� ���\ 1 ���% ]#[.  

.�)%-' }-� ��eC �� ��" ��%��C 1 ���0�� �� �0 .�)%-' ��%� �):W�" .���  ����� N0�< o3�� �0

�2�W<� ��  C ?��� �"-' ..�)%-'  �"�;�� �0 X�WB-��:� 1 �)0; ���K� �� 9�Z�1�� 6�Q�< 1 6B�E

?�:<�� .�)%-' �e� �� �'�" ��� 9%� ��";�� ��"C ����E k��3� ?�)< H5-� 1 �"��� U:G� �� �0  �; �0

��  C �Td� N�< N0�< �'�� ]y[ .  

X�W"����1�/�� }��� .�)%-' �e� �; �0 X%�"C 9:8� 9�� �� H5-� 1 .�' .��� �0 ;-' �� �0 .� 9%

6W�" .�"-' +%�@� �C �ev� .;�� +< 6�� �%��:)5��; ��S� ;�-� �; ;��-� . +%�@� �ev� ;�-� ���

��" ;-51 +� ���� 4R�/'� .�' ;�% ;��-� �
%; 1 +�QS� ?��'1� �; .�"-'  ;�1C]y 1 s[ .  

4�"-QB-� ��)� U�/B� ��;�< `< .�%�� �� ?���-I5 6�5 �; �E�F ��-)3 +�  �d� ?�0LAS  �;

+��' �I�/BC .1�� 9%�
%�5 +< �):8�� ���� .;�Q:�� ;�-� ���5  ��;ABS  +%�@� 6B-�� �-f)� +�

�"�' ]y 1 h[ . {��-�3LAS  �� +W%�!� �;ABS �%�' 1 �:,%�� ;-' �� +%�@� �� . +%�@� 63�� +:>B�

LAS �� ���� ��eD� 6T� �I�)8 .1�� 6�,�-� �� ;��� .  

�� g��� ����))< ��B-� �8�F �� �:��� +%�@� 6�I��� �� 6)5��; g�� ;�-� +,�-� ��* �� ;-� P

�";�< .4�"-QB-� 9�QB1��QBC ;�-� 9%� �� �/%   U�)8 .1�� �1��(AOS) �):W0 .AOS ��< U�B; +�C �%


�� �)"�� �-�:W'  -� `< 4��� ����))< 1 ���))<  9%�:�� �� �/% ��C ��/�C r�-�

6"�:<�8�-� �� �0 �'�� .
��  ���))<AOS  +� 6>W"LAS�� ���� N0�< �:�< �6G� ?���C �; � �)< .

N%���C �>F  �)�%� �4�"�-�E ?1� �� .�' g�@"� ?�0AOS  �; ?;�3��� ;�-� ��0 1 6�� .�' 4�>e�

6�� .��" .�0��� ;�E 1 9��� 6��-�W� N%���C.  

� +5-� �� k�� �; 6Q" ���T� +h#$s  �� +< �%��:"�:<�8�-� �8�,� ?��� ?�%�' 4�%��� ?;���

;�-� �' ���%�� �"-' U*�E �,�>F g�� .�:8-QB-��QBC ;�-� 9%� �� �/%  U�:�����  �:��  

)α-SFme( +%�@� +5�; U�B; +� �� 6)5��; ����"��� �f" .;�� 9%� �0�,� ;-�  6�I��� 1 ;�%� ?�%[�

 ?���%��6)5��; �; �"-�"C 6"�:<�8�-� ��-)3 +� �X�WI< U��!� �; ;�< HI5 4�QW8 �1�� ?�0.  

 α-SFMe �� �� ;�1C 6�; +� U����" �% ���� �; ;-5-� 9�1� �� ��-� .α-SFMe  9�1� �� .�' +:���
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 U�/B� ��@"� k-F ?���; �"-�"C �d� �; k�,8 ;�-� �UG"C18, C16, C14 �):W0 . 4��� .���%; ��


��  ����))<α-SFMe +!>F�%� �%�F +� �)��< ��@"� k-F +� +5-� �� �� ?�)� ;-':  

C16α- SFMe>C18α-SFMe>C14α-SFMe  

 +< 6�� 9%� �<w U��� +@�:"C16α- SFMe  1C18α-SFMe  ��R�� ���))< 
�� 4��� �>W" �-F +�

 UY� ;-5-� �Td� k�,8 ;�-� ��LAS  �% 1AS �� ���" �� �0; .
�� 4��� ))< �>%�!� ���α-SFMe 

�� �%� 4�-* +� �'��:  

C16α- SFMe, C18α-SFMe>LAS(C12)>AS(C12), C14α-SFMe 

9%� ;-51 �� �α-SFMe  �:,)* ?��:"�:<�8�-� 6�,�-� �-)0LAS  1AS 6�� .;�1��" 6�; +� �� .

 �-���"-QB-� ?�-B-)/� �8�< 6��)' g�3 ��� 9%� �I*� U�B;α-SFMe  6�R�� 6�Q�< ��]h[.  

".�"��� ;�-� �; �:��� 6W%� J�T� �"-)< �"��
 6��0 . �� �d�T� 6W%� +%�@� U/�� ;�-� 9%�

.;�1C�8 +/I� �"���" .�"��� ��B1���0 ?�0  �0)4�QW8-��� �0 ( o3�� +< �'�� �� �QW8 ?���; {��IW�

�� �,�>F +%[K� �)%C�8 �; k�/'�  ;-']y[ .QW8 1 4��:�" �)"�� ?[K� ;�-� �C �; +< ��C �e� �; 4�

;-� �0�-� ��
BC .���"� �� N�� �'� ?��� ��-� J�T� �'�� ;�%�  �_�8 +�IG� . �e� �; ��
BC 9%�

�"-' �� J�T� �; �2�W<� ��' ;�%� o3��  C �; ;-5-� �%�[� ;�-� ��S� �� �:)�-:8 .�%�� .

���!� ��* g�I:W� ��"C �/%�-B-�� 9:8� 9�� �� 1 6�� .��-< ��
BC 9%� ��3 �-\  �2�W<� ?;�%�        

�'�� ��� �� X0 +� J�T� �2�W<� ���� �[B  4R�,Q"� 1 U,8 �����E .;�� 9%� N0�< �� 1 ;�-�

�� �� 68���� ?��-0  ��B�"�< ��Q� ��3 �� 1 +:8�% N%��8� ��"�%�5 `< 9@B �1�� +� +@�:" �; �)<

�� �'� +!d)� 9%� �; ��0��� M�-"� 1 .�' +:��< � g��� 1 �))<�� U%�>�  �;�� +� +!d)  9%� ;-'

 .�%��EUTROPHICATION ;-' �� .����" . ?��B�� ��h#��  1h#�#  ��;-BC ?��* 1 �� ?;���

�"�' g-/T� g�5 9%� +� 4�QW8 ?1�E ?��:)5��; 1 6��-� �L� �/%��C �; .�%�� 9%� �e� �;  C ]s[.  

6I3 9%�:��� �� �/% 9%����)� '�" �QW8 � C ��' ?[K� ?�0 ?�:)� ?��:)5��; ��S� �� �

6�� �
"�� .4�QW8 �@%��� �-F +� +< �' �,� ��;-BC 9%� (8� 1 +IZW� 9%� UE ?���  ;-5-� ?�0

�))< 9%�
%�5 �� ?�
%; 7;�� 1 �)0; N0�< �� ��:)5��; �;.  +< 
�:�� ��!T� 1 +,B�d� l% �;

+��� J�-� � H��)� 6�B-&� ?����2%1 �68�� 4�-* 6�B-&� ����))<?�� 9%�
%�5  1 +,�-� 1 ��'

�' q�d� ��:)5��; �; 6�B-&� ��S� �%1�� ]h[.  

�3-)S� �% �,�>F 4�>�<�� ���:�B-&� �)'�� �� ����/�I�� X�)��-BC . l% 6�B-&� �B-/B-� ���:���

 j�I�� X�� l% k-E �; �2�W<� X�� ���\ �� ��51 ���\(SiO4) �� ��51���\ 9%� �-&� 1 �'��  �0
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� 
��:'� ���� US:� X�� �2�W<� X�� 9:'�[  U/' �� +%-"�e l\-< �"��:��� ?�0�E�1 �� �"-'

��51 �)\ �� �,��1 +)��; �
%��0 +� k�S�� �� ;-� +< �)0; �)0; �� U�/�� �� �0 . �� j�

 9%� +� `I:G� g-I3 9�!!T� �� ?���W� +5-� 6�B-&� ;�8 +� �ST)� �%����'-/%��8 r�-� �%���)'

�%;�� HI5 +:'�  �F 1s� z-8 +,�-� +:'[� k�� .;�,B� ��C �%�� `I:G� g-I3 +)��� �; ?� .

+"-� .�' q�*� ?����8 1 �,�>F ?��:�B-&� �%����' H�<�� 1 ���:���  (��)� �� ��"C �`I:G� ?�0

+)��� �; ���� .-!B��  1 �0���  [5�1 1  [5 ��-% k;�>� +I�5 �� �QI:G� ���!�!T� 1 ?;����< ?�0

"Q:�� ��6�� .;-�" 6W�B���< ��-)3 +� .;� ]�[.  

 6�8�� k1� �'�� �� �/:� ����� 6�*�� 1; +� ����QW8 9%�
%�5 ��-)3 +� 6�B-&�  �G:"�

 �� X�WI< �)"�� �%��"-% �"�-:� +< R�� �)%�
%�5 63�� g1; 1 ;��  C �; �:E R�� �"-% �%-,�  

�)< ���� 63�� +� .M�-"� .�' �:)� ?��:�B-&� ���� �; A  1P  1X  6�B-&� +< 6�� .�' VG��A 

 X%�� g�8 +�(NaA)  X%��)� +� 6>W" �B1 ;��; ��-� ���W� ?�%[� N)%�� X�WI< �-���< +� 6>W"

 6�B-&� +/�B�E �; 6W�" �ev� ���)\X �0; �� g�@"� ��-� +� 1 63�� +� �� X%��)� �-% �� k;�>� .

��W� 6�B-&� 1; 9%� =-IG� �� .;�Q:�� 9%����)�;-� �0�-� �ev� � ]h�[ .  

  

,��� *+� ��+ ���-��	�. *�'-�/�0� 
� ���1-2�  

 k�� �� ��"; ����� �; �:W%� J�T� ?�0���8 �e� �;h#�$  ?��:)5��; �� ?�%�5 M�-"� ?;���

�' ;��1 ���5 ����� +� .�:"�W)< . 1 �"� .�' X<��:� ��1 �; X0 1 X@E �; X0 .�:"�W)< ?��:)5��;

 �"�1~/p  +�y  k;�,� ��@E 1h  +�y �"��; ;-5-� M�-"� �� +W%�!� �; . .�:"�W)< ?�0�;-� �� .;�Q:��

+"����>"� ?��8 �; �%-5 +8�* ?�
%; 1 6�� (��)� 1 ?��"� �; �%-5 +8�* �/% ;��; 6%�� 1;  ��0

.;�� �; g�R ?��8 1 U!" 1 U�E �'1�8 �� �0 �'�� ]h[ ."�W)< ?�;-� ?��:)5��; ;1�1 �� .���0 .�:

 9%� �; ��" ��W<��� ?��� .�))< k�,8 ��%��I� �0��L�B 1 �%��I� �B-I� ��f" �%�5 �";1�8� ;�-� ������ +�

�"�' �8�,� +)��� ]h[.  
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����'�3�4 

h u .�))<�� ��;-BC (8� �&-5 .��\ ?��� �� ;��)��� UE .�� 1; 6)5��; ?�0 ;-':  

`B� u ��:)5��; 6��� �; ����QW8 ��S� �;�< ;1�T� .�)%-' �-��R-��8 ���K� 1  

 u 6�B-&� �)"�� ?�
%; .;�� 9:��� 9��"�5 1 ����QW8 U��< �[E  

p u .�)%-' �; �,�>F ;�-� �� .;�Q:��  �,�>F ;�-� �� .��C 6�; +� ?��:"�:<�8�-� N%��8� 1 �0  

s u X%�"C ;����< N%��8� �0  

y u .�:"�W)< .�)%-' ?�0�;-� ��B-� N%��8�  

  

"5�-� *��6  

?��� .��� k-K�� ���5 ?�0�-�< �"R-F ���� �� 6,�>F (��)� �� .;�Q:�� 1 ?��;��  1 �)'��

J�T� +� �
:W��1 9%� �� 6W%� 6'�; �0�-� +��;� ��" .�)%C �; l' . P1� 1 .�� �%�� 9%����)�

.��� X%��
� ;�% �� �,�>F (��)� �� 6f8�T� 1 ?��;�� .6)5��; +�B1� ;�-� �� �:W%�� �%��� +� �0  �%��w

���% ���K� �%����' �)�1� ;�-� 1 ��B-� U��� �,�>F M�-"� +� �%����'1�:� . `I:G� (��)� ���� ��

9�1� 9%�:��� ����� 9�1� 1 U����" 9�1� ��,�>F �' �)0�-� .�)%C �; �0 ���\ 1 �0 . 6"�:<�8�-�

α-SFMe  �-F +� �)"�-� �� ��"��; ;-51 g�� 9�1� �; +< �/%�-B-�� P��� �� .�' ?�����5 ?;�S:��

;��� ���� .;�Q:�� ;�-� 1 .6"�:<�8�-� .�)%C �;  �� �,�>F �)�1� ?��:"�:<�8�-� 1 �%����'1�:� ?�0


�� �6��� �f" +d!" 6'�; �)0�-� 6���� X0 �� ?;�S:�� ?�%��� 1 ���))< ]y[ .  

6W%� 4�/�� ;�@%� 1 ��' ?[K� 7�%�� U��3 �� ����QW8 +"��;1� �; �d�T� �0 +\�%�; 1  �0

�� �)"�;�  +0; U&�1� �� 9%����)�h#$� .�' �8�,� 4�QW8 �)%�
%�5 6�5 ?;�-� �%��� +� ?;���  �"�

 H5-� 1 �):'�; �S��-" l% �0 +<C.�' 6��-�W� �:E 1 J�T� ��;-B �"� ]#[ . ��)� ��:�B-&� ���

; �I,� ;�-� ���!� +< ��"C �;-� k-IT��" �� �f" ��* +< �):W0 ?;�-�  �0; �� N%��8� ��  C �

�"���" �:W%� J�T� ��;-BC] #[ . �� -�:W'  C k-IT� �� X�WI< ?��"-% �[E �%�"�-� ��:�B-&� ���
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�� g�; +� �� .�' NG� 4��w �;�%�  [5 �d� U�B; +� 1 �"��;  ?1� ��"C ;�@� 6W�" ("�� 1 ;���"�

�"-' �� +\��� ]$[.  

+W%�!�  1 .�:"�W)< ?��:)5��; ���� ?��� ���" ���5 �; �B-�,� M�-"�  �� .;�Q:�� +< �0;

+8�* U�B; +� .�:"�W)< ?��:)5��; +8�* +� �1�!� ��8 1 (��)� 1 ?��"� �; �%-5 �� �� �'��.  

  

7)���  

� u �;�" ��"��%�u ���� �?�"��%  ��>3)hs$p (u  J�T� U&�W� 1 .�))< 
�� 4R-ST� +�B1� ;�-�

9��� �; ��"C 6W%� u  6<�' 4����:"��:'���� 1 .�)%-' (%�)* +,�-� 1 4�!�!T�.  

� u ��.�)%-' +OG%�  �0)hs��(u ����< 4����:"�. 

s u E ����� ����)�W)hs�y(u  C ��;-BC 1 ��:)5��; u  ��� �1��� ���)�� 6<�' �'�"  

���. 

y u ; -)�� �?���)hs$~(u  4-* �
�� � C ��-0 6W%� J�T� ��;-BCu ;�T�� 4����:"�. 

~ u 3 ��[3 �����)hs$p(u �� .�)%-' (%�)* 4�!�!T� .�1).�)%-' 6�,_1 ����� �0( u  4����:"�

�:'���� 1 .�)%-' (%�)* +,�-� 1 4�!�!T� 6<�'. 

� u � 9�WE �������)hs$�(u  +� �"�,� 1 �:,)* ?����_�8 �� 9�
)� 4��I8 ?��"-���< �[E

+B;�>� l�< .�))< �:�B-&� ?�0 u ���%� ���� ?��"� ������. 

$ u 8 ���' +��)IS)hs$y(u .�)%-' 1 ��"-��* �0. 

� u �?;-�T  ��0� �9��� )hs$�(u  1 ���%� �; k-ST� 6��� ?�-B-)/� 1 k-��8 +W%�!�

�:'���� 1 .�)%-' (%�)* +,�-� 1 4�!�!T� 6<�' 4����:"� +:8���� ?�0�-�<. 

# u " �?�-5�Q,u ?��%��'  ��>3 ����8� u  ��;-BC �; �"-�"C ?��:)5��; N!" �����

J�T� 6W%� u  .�
�"�;����� ;��C.  

10- Sherman, J. D. et. al. Soap, Cosmet. Chem.Spec., December, 33 (1978); u. s. patent, 4, 

094, 778 (1978). 
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