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ZÅ�¾Ë�f�¯{Â¸°ËZ��,|¿Y� Ã|��ÄfyZÀ��ºÅ� ZÅ�Â¸Ì»MÂ¸°ËZ��½YÂÀ��Z]�Ä¯�ÉÂ¬¸u�ÉZÅ|Ë�Z¯Z�Â´Ì·Y�Y�¶°�f»�ÉZÅ|uYÁD -��¯Â¸³

|À�Z]�Ê» �Ä¯�Ä¸Ì�Á�Ä] ÉZÅ|¿ÂÌa á-�
� -��|¿Y�Ã|��¶�f»�ºÅ�Ä]�®Ë|Ë�¯Â¸³���¸ËÁ�]�[��µZ���{�����,�d§ZË�{�Y�{YÂ»�¾ËY�

ÊÀÌ»�� \Ì�� Äf�Z�¿� Ê¼Ë�¿M� \Ë�zeˬc�}ˬl¿�] Á �ËZ� �]ZÀ» |Ì·Âe Ê»�|¿Â�]�[. �É�Ì³� �Z¯� Ä]� Z]� Ê¼Ë�¿M� ¶Ë|^e� |ÀËY�§

�¾Ë�f�¯{Â¸°ËZ��Y�¨�¿Y�e�¶Ë�Â°ËÔ³)CGTase(��Ã{YÂ¿Zy�Ä]�ª¸ f»�Ê]Á�°Ì»�ÉZÆ¼Ë�¿M�Ä¸¼m��Y�Ä¯á -�¹Zn¿Y�|�Z]�Ê»��ÔÌ»M

{�Ì³�Ê»]�[.Y�u��iY� �{�Äf�Z�¿� Y|f]Y� �{��c�É�Ì³�Z¯�Ä]� ZËá -��b��Á�{Â��Ê»�ªÌ«�� �ÔÌ»MCGTase��cZÌ¸¼�� �Â�À»�Ä]

�{Â��Ê»�Ä§Z�Y�Ê¼Ë�¿M�¶Ë|^eCGTase�|�Z]�Ê»�¾Ë�f�¯{Â¸°ËZ��ÉZÆ»�§�¹Z¼e��fÀ��Ä]��{Z«¶°���-�(.Ã|��|Ì·Âe�Ã{Z»���{

Ê¼Ë�¿M�¶Ë|^e�¾ËY�ÄnÌf¿,Ä]Z�»�ÊËZÌ¼Ì���Zf§��¶Ì·{�Ä]�Z]��·Â¸�, �¾Ë�·Â¸��ºÅ�Ã|Ì»Z¿��Ê»Â�{�Á�¦¸fz»�Ä¿Â³�Ä���Y�Ê�Â¸z»

�ÉÂ¬¸u�ÉZÆ·Â°·Â»-á, -âÁCD-ã(|�Z]�Ê». �¶«Y|u�|ÀËY�§�¾ËY�Ê��/�� ¾Ë�f�¯{Â¸°ËZ��Zf]��Á{�Ä]�d^�¿�Ä¯�{Â��Ê»�|Ì·Âe

�|�Z]�Ê»��f�Ì]�Ê·Â°·Â»��´Ë{�¹�§  

�¶°��-� -�Z]�ZÅ�¾Ë�f�¯{Â¸°ËZ��|Ì·ÂeÁ�Äf�Z�¿�ÊrÌa�Z»��ZfyZ��,��Á��É�¯Â¸³�|uYÁ]�[ 

  

  

                                                
˺ - cyclodextrin(CD) 
˻ - villiers 
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�¹Á�f�´¿M�Ê¸yY{���«Á�/��,�Á�/� �¹Á�f�´¿MÊ» �Â�dËZÆ¿��{�Á�{-á, - ß-CD, ã d�Y{�ºÌÅYÂy�Y�]�[�ÊËZÌ¼Ì���ZfyZ���

�¶°���{�ZÅ�¾Ë�f�¯{�Â¸°ËZ��-��Ã{Y{�½Z�¿�e�Z]�d�Y�Ã|�¾Ë�f�¯{Â¸°ËZ��,ZÆ¼eY�ÊËZ�§�Ê´f§ZË��ËY�M�Ä]�ÄmÂ�ZÅ���Y��f¼¯��Y

��Â��Ê¼¿�¶Ì°�e�É�¯Â¸³�ÃÁ�³¿¾Ë�f�¯{Â¸°ËZ��ÉZÆ»�§�¾Ë�f·ÁY|f»�|�ZÅ��ÊÀ Ë-á,-ßÁCD -ã Ä] \Ìe�e �Y �,�Á� |uYÁ D -

|ÀeÁZ¨f»�ºÅ�Z]�dÌ·Ôu�½Y�Ì»�Á�ZÅ�Ä¬¸u�Ã�Y|¿Y��{�Ä¯�|¿Y�Ã|��¶Ì°�e�¯Â¸³.  

�¶°��-�-�ÊËZÌ¼Ì���ZfyZ�CD-á ,CD-âÁCD -ã]�[.  

 

�Ã�¨uZ]�¾Ë�f�¯{Â¸°ËZ���Ê¸yY{�t����Ë�´]MÊm�Zy�t���Á�d�Á|]M�¶Ì§Á�|ÌÅ�,�Ä]��{Z«�½Z¼Æ»�ÉZÆ·Â°·Â»���Ë~a�ªË����Y

|�Z]�Ê»�Ê�¿ÓYÁÂ¯��Ì£�ÉZÅ|¿ÂÌa�{ZnËY�ZfyZ��Ã|ÅZ�»�Z]�� É| ]�Ä� ¾Ë�f�¯{Â¸°ËZ���¶Ì�¯Á�|ÌÅ�ÉZÆÅÁ�³�Ä¯�|Ë{�ºÌÅYÂy

�{���Y�«��e�¾Æa��z]��{�¹Á{��Â¿�¶Ì�¯Á�|ÌÅ�Á�®Ë�Z]��z]��{�µÁY��Â¿�¶Ì�¯Á�|ÌÅ��|¿Y�Äf§�³��Y�«�µÂ°·Â»�Êm�Zy�t��

|¿�Y{��Á¾Ë�f�¯{Â¸°ËZ��Ê»�[M��{�µÂ¸v»�Y� �Z�¿�¶°��|� -��Â¸°ËZ��É| ]�Ä���ZfyZ�|Å{�Ê»�½Z�¿�Y��¾Ë�f�¯{]�[.  

�¶°��-�-�¾Ë�f�¯{�Â¸°ËZ��É| ]�Ä���ZfyZ�(CD) ]�[.  
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� -� -� -µÂ¸v»��YÂy  

É�f¼¯�dÌ·Ôu�ÉY�Y{�¾Ë�f�¯{Â¸°ËZ��Zf],ZÅ�¾Ë�f�¯{Â¸°ËZ��¦¸fz»�ÉZÅ�Ä¿Â³�½ZÌ»��{)g/l��/���{◦c��(���Â¿�Á{�Ä]�d^�¿

|�Z]�Ê»�Z»Z³�Á�Z¨·M¼¯�dÌ·Ôu�Ã|�¿�sÔ�Y�¾Ë�f�¯{Â¸°ËZ��Ê�|ÅYÂy�É�Z�Á�Y{��z]��{�É�f¼¯�{�]�Z¯�Á�{�Y{ d�Y{.   

¯�¾Ë�f�¯{Â¸°ËZ��¥�Â»M�cZ¬f�»,|¿Y�Äf§�³�¶°��¶Ì�¯Á�|ÌÅ�ÉZÆÅÁ�³�ÊËZÌ¼Ì��sÔ�Y�Z]�Ä Âe�Ä^¸£�¶°�»�¾ËY��]�|¿Y�Äf�¿Y

d�Y� Äf§ZË��ËY�§Y� ZÆ¿M� �{�Ê°Ë�Â·ÂÌ]Á�°Ì»� Á�Ê°Ë�Ì§�É�Y|ËZa� Á�dÌ·Ôu�½Y�Ì»� Á� |ÀÀ¯�¾Ë�f�¯{Â°ËZ��cZ¬f�»� Ä¸¼m� �Y� �

½YÂfÌ»�¸°ËZ�� Zf]�¶ÌaÁ�a�Ê�¯Á�|ÌÅ�Ä]�¾Ë�f�¯{ÂHP-â-CD,��eY�¶ÌeÂ]Â¨·Â��� Zf]�¾Ë�f�¯{Â¸°ËZ�SBE-â-CD�¶Ìf»� Á�

�¾Ë�f�¯{Â¸°ËZ��Zf])CD-Mâ( �Ze�Ä¯�{�¯�Ã�Z�Y����{Ây��Y�½|]��{�Y��É�f�Ì]�d»ÁZ¬»�Á�|ÀÀ¯�Ê»�[~m�[M�{Ây�½�Á��]Y�]

|ÀÅ{�Ê»�½Z�¿]�,�[.  

  

� -� -� -ZÅ�Ê³�ËÁ  

Ê»�¥��»�Ê¬Ë��e�ZË�Ê¯Y�Ây�c�Â��Ä]�Ä¯�Ê·Â°·Â»Á�¯Z»�ÉZÅÁ�Y{ ¿M�¦¸fz»��¿YÂ»�Z]�|¿Â��Á�]Á��Ê]~m�Á�Ê¼Ë��Y~·�|À�Z]�Ê»

�ÉZÆ¼f�Ì�� �Y�¶°�»�¾ËY� �§��ÉY�]�Ê¿Z��Á�Y{�ÉY� Ã�}� Â¿Z¿�Ê¨Ì·Â¿Z¿� Á�Ê�Zz»� �¿YÂ»� �Y� �Â^�� Ä]� �{Z«� Ä¯,|¿Y� Ã{�¯� Ã{Z¨f�Y

|Àf�Å� Ê¼Ë�¿M� cÔ¼u� �]Y�]� �{� d»ÁZ¬»ÁZÆ¼f�Ì�� ¾ËY� h�Z] �ËZÅ��� ZÅÁ�Y{� Ã|�� µ�fÀ¯��z�»� Ê¿Z»�� Ã�Z]� �{,

Ì»|¿Â�]�[.�Ì§��YÂyÊ°Ë�ÊËZÌ¼Ì� Á ÂÌ]�Ê°Ë�Â·�¾Ë�f�¯{Â¸°ËZ�½M� Ã�ËÁ�ÊËZ¿YÂeÁ�½Z¼Æ»�ÉZÆ·Â°·Â»���Ë~a� �{��¶Ì·{� Ä]

�Ã�¨u�¾f�Y{�Ë�´]MÃ|��h�Z],�¾Ë�f�¯{Â¸°ËZ��Á Á�É�Z�Á�Y{��z]��{�É{ZË��ÉZÅ{�]�Z¯�½M�cZ¬f�» �Ê¿Z��Á�Y{�ÉZÆ¼f�Ì�

�|À�Z]�Äf�Y{�Ä¯�nÀ»�dËZÆ¿��{ Á�Êe�Y�u�É�Y|ËZa,dÌ·Ôu��ËY�§Y�Ä]�|¿Â��Ê»�Á�Y{�[~m]�[.  

Y|f]Y��{�cZ^Ì¯�e�¾ËY�u�½YÂÀ��Ä]¶Ì§ÂbÌ·��d�Á{�Ê]�q�ÉZÅÁ�Y{�µÔ|��ÄfyZÀ��|¿���Y�| ]�Á�Y{���»�cY�iY��ÅZ¯�h�Z]�Ä¯

Â��Ê»��Ã{Z¨f�Y¿Á�Y{�\Ì¯�e�ÄË�ne�|-�¾Ë�f�¯{Â¸°ËZ�, �Ä]�Á�Y{�Á�Ã|��½|]��Y���¿�{�Â»�ÉZÆ�z]��{�Á�Y{�½|��{Y�M�Ä]��nÀ»

�Ê·Â¸��ÉZÅZ�£�{Â��Ê»�¶�f»�½|]�ÉZÆf§Z]��ËZ�� ZË� Á ,|ÀÅ{�Ê»�½Z�¿�Ã|��¹Zn¿Y�ÉZÆÌ���]�ÊËZÆÀÌXeÁ�a½Âr¼Å��¾Ì·Â�¿Y

ZÅÁ�Y{�Ä¸¼m�YÊË��Ã�¨u�½Á�{�¶»Z¯��Â��Ä]�|À¿YÂe�Ê¼¿�{ZË��ºnu�¶Ì·{�Ä]�Ä¯�|À�Z]�Ê»¾Ë�f�¯{Â¸°ËZ���z]�Á�|¿�Ì´]�ÉZm�

�Ë�´]M��Ìn¿�,��{� Ê^�¿� �Â�� Ä]½Á�Ê»� }Â¨¿� Ã�¨u |À¯.�\Ì¯�e�¾Ì·Â�¿Y-�½M�\Ë�ze� Á� ¾Ì·Â�¿Y� �¼ne� �Y� ¾Ë�f�¯{Â¸°ËZ�

Ê»�®¼¯�Ê°Ë�Â·ÂÌ]��¿YÂ»��Y��Â^��¹Z´ÀÅ�¾Ì·Â�¿Y��f�Ì]�[~m�Ä]�Á�Ã{�¯�É�Ì³Â¸m |À¯]�[.  
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٥ 
 

� -� -� -� -Á�Y{�dÌ·Ôu��]�¾Ë�f�¯{Â¸°ËZ���ÌiZe  

Ê¼Æ»��¬¿,�Ë�´]M�ÉZÅÁ�Y{�d�Á|]M�ÉZÅ�Ã|ÀÀ¯�¶¼u�½YÂÀ��Ä]�½M�cZ¬f�»�Á�¾Ë�f�¯{Â¸°ËZ���dÌ·Ôu�½Y�Ì»�{Â^Æ]� �{� Y�

�¾ËY�|ÀÀ¯�Ê»�LZ¨ËY�ZÅÁ�Y{Á�Ã|��|»Zm�½ÂÌ��b�Ë{�ZË�Á�\Ì¯�e��{�Á�Y{�Ê´ÀË�Â¸]�Äm�{��ÅZ¯�h�Z]�cZ^Ì¯�eÄnÌf¿��{��dÌ·Ôu  

�|ÀÅ{�Ê»��ËY�§Y�Y��Á�Y{�|Å{�Ê»�½Z�¿�ZÆÌ���]¾Ë�f�¯{Â¸°ËZ�Zf]��eY�¶ÌeÂ]Â¨·Â���Ä]�d^�¿,\�ZÀ»�Ã|ÀÀ¯�¶u�®Ë�½YÂÀ��Ä]

�CDâ�Â»��ËY�§Y�Ä]��{Z«�Á�Ã{Â]��e��i�dÌ·Ôu�|�Z]�Ê»�ZÅÁ�Y{��Y�É{ZË��{Y| e  

  

� -� -� -� -Á�Y{�É�Z³�Z��d�Ë���]��ÌiZe  

�Ê��f�{�½Y�Ì»,�Ë�´]M�ÉZÅÁ�Y{�É�Ë~a�}Â¨¿�Á�dÌ·Ôu��ËY�§Y�Z]�ZÅ�¾Ë�f�¯{Â¸°ËZ��Ä]�|À¿Z»�Ê°Ë�Â·ÂÌ]�sÂ����{�Y��ZÅÁ�Y{

�|ÀÅ{�Ê»��ËY�§Y�d�Âa� Á� �Zz»,º�q� ÄÌ¿�«�Y|¬»�»� �{� Ã|�� Ã{Z¨f�Y� ¾Ë�f�¯{Â¸°ËZ��dÌ¼ÅY� �WZu� ZÅÁ�Y{� ¾fyZ�� µÂ¸v

Ì»�{Â��Ê»�Ê°Ë�Â·ÂÌ]�sÂ����{�Á�Y{�}Â¨¿��ÅZ¯�h�Z],�Ã�Y|¿Y��Y��Ì]�Ã{Z¨f�Y�Y�Ë�,|�Z^�Êy�]�½{Á�§Y�|ÀÅ{�Ê»�½Z�¿�ZÆÌ���]

��·Â¸��¶Ìf»�Ê�¯Â]�¯�|À¿Z»�ZÅ�¼Ì¸a��YCMC,¾Ë�f�¯{Â¸°ËZ�
Á�Y{�\Ì¯�e�Ä]��nÀ»���ËY�§Y�Ä]�É�Z³�Z��d�Ë��Á�É�Ë~a}Â¨¿

�Á�Y{{Â��Ê».  

  

� -� -� -�-Á�Y{�d»Ô��]��ÌiZe  

dÌ¼��½Y�Ì»�LÂ��cY�iY�Á��¾Ë�f�¯{Â¸°ËZ��cZ^Ì¯�e���Âe,|�Z]�Ê»�º¯�dÌ·Ôu�Z]�ÊËZÅÁ�Y{�Ê´ÀË�Â¸]�Äm�{�Z]��^e�»�Ä¯�Á�Y{

Á��ÅZ¯�{�°¸¼����f¼¯��Ë{Z¬»��{�Á�Y{�{Â^Æ]d�Y�Äf§ZË.  

  

� -� -� -� -Y{�É�Y|ËZa��]��ÌiZeÁ�  


Á�Y{� Ã|��Ä·Â�b¯�cZ^Ì¯�e �¾Ë�f�¯{Â¸°ËZ�Á�Y{�É�Y|ËZa��ËY�§Y�h�Z]�Y|ËZaZ¿�ÉZÅ�� �{� �]Y�]���Y�Ê^Ë�ze� {| f»�ÉZÅ|ÀËY�§

Ä¸¼m�|¿Â��Ê»� �Â¿� �]Y�]� �{�\Ë�ze� Á�½ÂÌ�Y|Ì�¯Y,�Ì·Á�|ÌÅ,½|��ÄeY�|ÌÅ{.�Ê¸»Z��ÉZÆÅÁ�³� Á� ZÅ�¾Ë�f�¯{Â¸°ËZ��d Ì^�

,ZÆ¿M� �{� {ÂmÂ» Y|ËZa� �{� Y�� Ê¼Æ»��¬¿�|ÀÀ¯� Ê»� LZ¨ËY� É�Z�� � � µZj»� ½YÂÀ�� Ä]¾Ë�f�¯{Â¸°ËZ�Zf]� �eY� ¶ÌeÂ]Â¨·Â����ËY�§Y

�|Å{� Ê»� ½Z�¿� ¾Ë�f�¯{Â¸°ËZ�� cZ^Ì¯�e� �ËZ�� Ä]� d^�¿� ZÅÁ�Y{� �Y� É�ZÌ�]� É�Y|ËZa� �{� É�f�Ì]��\Ì¯�e� É�Y|ËZa

¶»YÂ��Ä]�½Z¼Æ»�µÂ°·Â»�Á�¾Ë�f�¯{Â¸°ËZ����Y�|Àe�Z^��Ä¯�|��Z]�Ê»�Äf�]YÁ�Ê¨¸fz»   

�- ��Â¿�|¿YÂe�Ê»,½M� Ã�¨u�½Á�{�Á�Y{�É�Ì³�¶°��Ä]�ÄmÂe� Z]�¾Ë�f�¯{Â°ËZ��{���iÂ»�¾Ë�f�¯{Â¸°ËZ�
Á�Y{�\Ì¯�e�{�°¸¼�

�|�Z]�Á�Y{�µÂ°·Â»�Ã�Y|¿Y�Z]�\�ZÀf»�|ËZ]�¾Ë�f�¯{Â¸°ËZ��Ã�¨u�Ã�Y|¿Y�µZj»�½YÂÀ��Ä]�|�Z]��Ã�¨u�Ã�Y|¿YCD-á ÉY�] É�ZÌ�] �Y 
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٦ 
 

ZÅÁ�Y{ \�ZÀ» Ê¼¿ |�Z] Á Ã{Z¨f�Y �Y CD-ã �ZÌ�] ½Y�³ ¹Z¼e Ê» {Â�.Z] ÄmÂe Ä] Ã�Y|¿Y \�ZÀ» Ã�¨u CD-â �{Á {���f�

��Â¿�Á{�Ä]�d^�¿�½M�º¯�dÌ·Ôu�Ä]�ÄmÂe�Z]� Z»Y�{�Y{�É{ZË��{�]�Z¯�É�Z�Á�Y{��z]��{� ,½M�½{Â]áÁã�{, �z] Ê¿Z��Á�Y{ Z] 

dË{Á|v» ÄmYÂ» Ã|� d�Y.  

�-�À�Z]� ¦·Zz»� ��Z�� ÉY�Y{� ¾Ë�f�¯{Â¸°ËZ�Á� Á�Y{� µÂ°·Â»� �³Yy� d·Zu� Z]� Ä�ËZ¬»� �{� |�{ZnËY� Y�� É�e�Y|ËZa� \Ì¯�e� ÊjÀ

Ì»�{�Y{�{ÂmÁ�ZÆ¿M�{�°¸¼���ÅZ¯�µZ¼fuY�¹ZÀ¼Å��Z]�¾f�Y{�c�Â���{�Z»Y,|ÀÀ°  

�-���ÅZ¯�\Ì¯�e�É�Y|ËZa�Z»{��ËY�§Y�Z]�{�YÂ»��f�Ì]��{�|�Z]��Y~³��ÌiZe�¾Ë�f�¯{Â¸°ËZ�
Á�Y{�\Ì¯�e��]�|¿YÂe�Ê»�Z»{�cY�ÌÌ¤e

 ��¶Ì·{�Ä]�Ä¯|]ZË�Ê»�|�Z]�Ê»�Ê]Â§Á�|ÌÅ�Á�Ê�·YÁ�|¿YÁ�ÉZÅÁ�Ì¿�\Ì¯�e�Ê·Â°·Â»�¾Ì]�Ä]}Zm�ÉZÅÁ�Ì¿�½|��¦Ì  

�-���{��ÌÌ¤e�Á�ÀËY��Y�|Àf�Å��iÂ»�¾Ë�f�¯{Â¸°ËZ�
Á�Y{�\Ì¯�e�É�Ì³�¶°���{�|¿�Y{�Y��½|��Ã�Ì¿ÂË�dÌ¸]Z«�Ä¯�ÊËZÅÁ�Y{PH�

�|�Z]��iÂ»�\Ì¯�e�É�Y|ËZa��]�|¿YÂe�Ê»�µÂ¸v»]�[.  

  

� -� -�-Ê����cÓZ�eY�¾Ë�f�¯{�Â¸°ËZ�  

Ê»��Z¯�Ä]�ZÅ�¶�Ì»�Á�cY�}�Á�°Ì»
Â¿Z¿,ZÆ·�Á�|ÌÅ�|À¿Z»�É�¼Ì¸a�{YÂ»���f�³��Â�À»�Ä]�½M�cZ¬f�»Á�¾Ë�f�¯{Â¸°ËZ� �Ä¯�|¿Á�

�|¿�Y{�É{ZË��{�]�Z¯�d§Z]�Ê�|ÀÆ»�Á�Ê°��aÂÌ],�É�Z�Á�Y{��z]��{�µZj»�½YÂÀ��Ä]Ä°^��É�Ì³�¶°��ÉZÅ���Y�µ�Á�|ÌÅ�É�¼Ì¸a

ÊËZÌ¼Ì��µZ�eY�ªË����¾Ë�f�¯{Â¸°ËZ��cZ^Ì¯�e¾Ë�|ÌÅÁ�¸¯�ÊaY� Z]� �ÊËZÌ¸«� Ä��YÁ� �{�µZ�eY� Ã|ÀÀ¯� �Y�«�]�¶»Z��½YÂÀ��Ä]

�¶°���d�Y��Ë~a�½Z°»Y� -�.(  

�¶°��-�-�¾Ì]�Ê����cÓZ�eY�¶Ì°�eCD�ÁEPH ]�[.  

                                                
˺ - Epichlorohydrin(EPH) 
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̀ 
 

�|Àf�Å�º¯�Ê³|¿Â��¶u�dÌ¸]Z«�Z]�ÊËZÅÁ�Y{�Z]�½|��\Ì¯�e�Ä]��{Z«�ZÅ�Ä°^��¾ËYËY�d�Y�Ã{Y{�½Z�¿�ZÆÌ���]�¾�\Ì¯�e��nÀ»Ä] 

��ËY�§Y�dÌ·ÔuÁ�Y{¾�¯Á�aZ¿�[ZÆf·Y�|��É���Ze�{Á|u���Ê·��{Â��Ê»��]Y�]�]�[�Á �d^j»��Z]�Z]�ÊËZÅ�Ä°^��|Àf�¿YÂe�½Y�Z°¼Å

�Y �Ê����µZ�eY�{ZnËY�ªË��ß-CD �Z]EPH �Â�u��{ �|ÀÀ¯�|Ì·Âe�|ËY�¸¯�¾Ì·Â¯                                                                                                                                                                                       

Ä·Â�b¯�dÌ¸]Z«� Z»Y��Y��f¼¯�Ê¼¯� ,d·Zu�¾ËY�{�¾�¯Á�aZ¿�ÉÁ�Y{�É�Z��{Y�M� Á�½|�CD -ß ¶�f» Ã|� Z] EPH ��d·Zu��{

Ê�ÂËZÀ§��d�Y�ÊjÀy� ]�[��,|Àf§ZË�{��¿Y�Z°¼ÅÁCM-â-CD ¶�f» Ã|� Z] EPH ��ÊËZÅÁ�Y{�Ã|ÀÀ¯�{Y�M�½YÂÀ��Ä]�|¿YÂe�Ê»

z»�ÉZÆf¿Â¨�Á�{�{�Â¸³�½Z»�{�ÉY�]�Ä¯�ÊËZÆ�»Y{M� ZË�ºy��ÉZÅ�{Âa�|À¿Z»�¾ËY� �|¿�Ì´]��Y�«�Ã{Z¨f�Y�{�Â»�,|¿Y�Ã|��|Ì·Âe�Ê�Z

Ê»�ÄË~¤e�Ê¿ÂÌeZ¯�ÉZÅÁ�Y{�Z]�Ê¿ÂÌ¿M�ÉZÅ�Ä°^� |¿Â�]�[ .  

  

� -� -��¼Ì¸a�ÂÌ]½Z�ÂfÌ¯  

� -� -� -�^À»Á�LZ�À»  

�|ËM�Ê»�d�{�Ä]�¾ÌfÌ¯�Ê Ì^���¼Ì¸a��Ì·Á�|ÌÅ��Y�Ä¯�|�Z]�Ê»�É|Ë�Z¯Z���ZfyZ��Z]�Ê�y��¼Ì¸a�®Ë�½Z�ÂfÌ¯��|Ì·Âe

¾ËY�Ä¿ÓZ���Ã{Z»���½ÂÌ�ÔÌf�Y�É{��Y�É�Zne��Â�]�Ê·Á�|�Z]�Ê»�¾e�Z´Ì³��{Â��Ê»�¶�Zu�¾ÌfÌ¯�ÊW�m�ZË�¶»Z¯.�¾ÌfÌ¯

|aÁ�e�M��ZfyZ��Z]�|Ë�Z¯Z��Ê¸a�®Ë���Ä¸¼m��Y�Ê¨¸fz»��]ZÀ»��Y�Ã{Z»�¾ËY��|�Z]�Ê»��·Â¸���Y�| ]�½YÁY�§�|Ë�Z¯Z��Ê¸a�¾Ì»Á{�Á

�Â´Ì»�,²Àq�y�|À¿Z»�Ê¿Zf�Âa�dz���ÊËZË�{��]ZÀ»,�ZÆq�Z«�Ê·Â¸��Ã�YÂË{cY��u�Êm�Zy�Äf�Âa�Á� Ê»��kY�zf�Y �Ä¯�{Â�

� ¶»Z����� Ê·Y��|�Z]� Ê»� ¾ÌfÌ¯� � �{ÂmÁ� ºÌ�¸¯� |Ë�¸¯� ¶Ì^«� �Y� Ê¿| »� {YÂ»� Á� ZÅ� ¾ÌXeÁ�a� Z]� Ê ¼ne� c�Â�� Ä]� Á

{�Y{]��,��[.���Y�|Àe�Z^��Ä¯�d�Y�Ã|¼��Ä¸u�»��ZÆq�¶»Z��,½Zf�Âa�dz��cZ ËZ���Y�½Z�ÂfÌ¯�ÊËZÌ¼Ì��kY�zf�Y   

�- ZÆÌ¿Z¯�½{Â¼¿�Y|m��Ä¯���{Â��Ê»�¹Zn¿Y�®Ë�|Ë�¸¯�|Ì�Y���Âe��Z¯�¾ËY  

�- ZÆÀÌXeÁ�a�½{Â¼¿�Y|m���{�Ì³�Ê»�c�Â��ºË|��|Ì�¯Á�|ÌÅ���Âe�Ä¯  

�- ½{Â¼¿�²¿��Ê]��ZÅ�Ã|ÀÀ¯|Ì�¯Y��Y�Ã{Z¨f�Y�Z](KMnO4) �|�Z]�Ê»�¾ÌfÌ¯��¼Ì¸aÂÌ]�Ä¸u�»�¾ËY�µÂ�v»�Ä¯�,  

�- Ä¯�,ºË|��|Ì�¯Á�|ÌÅ���Âe�½{Â¼¿�Ä¸Ìf�Y�É{��|�Z]�Ê»�½Z�ÂfÌ¯��yM�Ä¸u�»�µÂ�v»��,��.[ 

  
                                                

˺ - Naproxen  
˻ - Li  
˼ - Fenyvesi 
٤ -Deacetylation 
٥- Arthropods 
٦ - cuticles  
̀- Demineralization  
́- Deproteinization 
̂-Decoloration 
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� -� -�-ÊËZÌ¼Ì���ZfyZ�  

�®ÀÌ·�¶»Z��Ê�y�|Ë�Z¯Z��Ê¸a�®Ë�¾ÌfÌ¯â,N -�Á�¶Ìf�YD��Ä]��Ì·Á�|ÌÅ��iY��{�Á�d�Y�¾Ì»M��¯Â¸³�-ÂÀÌ»M -� -Ê�¯Y�É{-

D -{Â��Ê»�¶Ë|^e��½Z�ÂfÌ¯���¯Â¸³�d¨³�½YÂe�Ê»��«YÁ��{��ªf�»�½Z�ÂfÌ¯N -�d�Y�¾ÌfÌ¯�Ã|��Ä¸Ìf�Y�É{��®Ë�Ã{Z»�¾ËY

�É�Y�°e�ÉZÅ|uYÁ�¶»Z��Ê�y�|Ë�Z¯Z��Ê¸aâ -)�Á�(-� -Ê�¯Y�É{ -�-ÂÀÌ»M-D -�Â¿Y�ÌaÂ¯Â¸³���Áâ-)�Á�(-�-Ê�¯Y�É{ -�-
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˺--(1,4)-linked 2-deoxy-2-amino-D-glucopyranoseâ  
˻-â-(1,4)-linked 2-deoxy-2-acetamido-D-glucopyranose 


