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�k�l�Z�g�^�Z�j�l�b�a�h�\�Z�g�u���� �b���� �g�Z�d�h�g�_�p���� �f�_�l�h�^�� �b�� �\�k�_�� �j�_�Z�]�_�g�l�u�� �f�h�‘�g�h�� �i�_�j�_�^�Z�\�Z�l�v�� �f�_�‘�^�m��

�e�Z�[�h�j�Z�l�h�j�b�y�f�b���b���\�h�k�i�j�h�b�a�\�h�^�b�l�v���j�_�a�m�e�v�l�Z�l�u�� 

�>�e�y�� �i�h�e�g�h�p�_�g�g�h�]�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �w�l�h�]�h�� �f�_�l�h�^�Z�� �g�_�h�[�o�h�^�b�f�Z�� �r�b�j�h�d�Z�y�� �i�Z�g�_�e�v��

�i�k�_�\�^�h�\�b�j�m�k�h�\�����\�d�e�x�q�Z�x�s�Z�y���j�Z�a�e�b�q�g�u�_ �k�m�[�l�b�i�u �<�B�Q-�������<���k�\�y�a�b���k���w�l�b�f���k�m�s�_�k�l�\�_�g�g�Z�y��

�q�Z�k�l�v���j�Z�[�h�l�u���i�h�k�\�y�s�_�g�Z���k�h�a�^�Z�g�b�x���b���o�Z�j�Z�d�l�_�j�b�a�Z�p�b�b���i�Z�g�_�e�b���i�k�_�\�^�h�\�b�j�m�k�h�\���k�m�[�l�b�i�h�\��

�<�B�Q-������ �Z�d�l�m�Z�e�v�g�u�o�� �^�e�y�� �J�h�k�k�b�b���� �\�� �q�Z�k�l�g�h�k�l�b�� �^�e�y�� �A�Z�i�Z�^�g�h-C�b�[�b�j�k�d�h�]�h �j�_�]�b�h�g�Z���� �L�Z�d�Z�y��

�i�Z�g�_�e�v���g�_�h�[�o�h�^�b�f�Z���g�_���l�h�e�v�d�h���^�e�y���Z�^�_�d�\�Z�l�g�h�c���h�p�_�g�d�b���<�B�Q-�b�f�f�m�g�h�]�_�g�h�\�����Z���b�f�_�g�g�h�����b�o��

�k�i�h�k�h�[�g�h�k�l�b�� �b�g�^�m�p�b�j�h�\�Z�l�v�� �g�_�c�l�j�Z�e�b�a�m�x�s�b�_�� �\�b�j�m�k�� �Z�g�l�b�l�_�e�Z���� �g�h�� �b�� �^�e�y�� �k�d�j�b�g�b�g�]�Z��

�j�Z�a�j�Z�[�Z�l�u�\�Z�_�f�u�o���Z�g�l�b�j�_�l�j�h�\�b�j�m�k�g�u�o���i�j�_�i�Z�j�Z�l�h�\���� 

�>�e�y���j�Z�[�h�l�u���b�k�i�h�e�v�a�h�\�Z�e�b�k�v��65 �k�u�\�h�j�h�l�h�d �<�B�Q-�b�g�n�b�p�b�j�h�\�Z�g�g�u�o���i�Z�p�b�_�g�l�h�\ �b�a��

�G�h�\�h�k�b�[�b�j�k�d�h�]�h�����D�_�f�_�j�h�\�k�d�h�]�h���b���:�e�l�Z�c�k�d�h�]�h���p�_�g�l�j�h�\���K�I�B�>�� 

�B�a�� �k�u�\�h�j�h�l�h�d�� �[�u�e�Z�� �\�u�^�_�e�_�g�Z�� �f�J�G�D�� �<�B�Q-���� �i�j�b�� �i�h�f�h�s�b�� �g�Z�[�h�j�Z�� �j�_�Z�]�_�g�l�h�\��

�4�,�$�D�P�S���9�L�U�D�O���5�1�$���0�L�Q�L���.�L�W�����4�,�$�*�(�1�������K���i�h�e�m�q�_�g�g�h�c���f�J�G�D���[�u�e�Z���i�j�h�\�_�^�_�g�Z���j�_�Z�d�p�b�y��

�h�[�j�Z�l�g�h�c�� �l�j�Z�g�k�d�j�b�i�p�b�b �k�� �i�h�k�e�_�^�m�x�s�b�f�� �i�j�h�\�_�^�_�g�b�_�f�� �]�g�_�a�^�h�\�h�c �I�P�J �^�e�y �i�h�e�m�q�_�g�b�y��

�i�h�e�g�h�j�Z�a�f�_�j�g�h�]�h���]�_�g�Z env. 

�<�� �j�_�a�m�e�v�l�Z�l�_�� �b�a�� ������ �k�u�\�h�j�h�l�h�d�� �<�B�Q-�b�g�n�b�p�b�j�h�\�Z�g�g�u�o�� �i�Z�p�b�_�g�l�h�\�� �[�u�e�h��

�Z�f�i�e�b�n�b�p�b�j�h�\�Z�g�h���������i�h�e�g�h�j�Z�a�f�_�j�g�u�o���d�h�i�b�c���]�_�g�Z env (�J�b�k�m�g�h�d 4).  
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ʈʠʩʫʥʦʢ 4. �W�e�_�d�l�j�h�n�h�j�_�]�j�Z�f�f�Z���i�j�h�^�m�d�l�h�\���I�P�J���j�_�Z�d�p�b�b���]�_�g�Z��env �k���i�j�Z�c�f�_�j�Z�f�b�������������b��
7, 8. 2, 3, 5-10, 14, 15, 17-20 �– �h�l�j�b�p�Z�l�_�e�v�g�u�_�� �h�[�j�Z�a�p�u���� ������ �������� �������� �������– �i�h�e�h�‘�b�l�_�e�v�g�u�_��
�h�[�j�Z�a�p�u���������– �h�l�j�b�p�Z�l�_�e�v�g�u�c���d�h�g�l�j�h�e�v�����������– �f�Z�j�d�_�j���f�h�e�_�d�m�e�y�j�g�h�]�h���\�_�k�Z 

  

�>�e�y�� �^�Z�e�v�g�_�c�r�_�]�h�� �d�e�h�g�b�j�h�\�Z�g�b�y�� �i�h�e�g�h�j�Z�a�f�_�j�g�h�]�h�� �]�_�g�Z��env �[�u�e�Z�� �i�j�h�\�_�^�_�g�Z��

�Z�f�i�e�b�n�b�d�Z�p�b�y�� �h�^�b�g�h�q�g�h�]�h�� �]�_�g�h�f�Z�� ��SGA���� �h�[�j�Z�a�p�h�\�� �k�� �i�j�Z�c�f�_�j�Z�f�b���� �b�k�i�h�e�v�a�h�\�Z�g�g�u�f�b��

�i�j�b���Z�f�i�e�b�n�b�d�Z�p�b�b���]�_�g�Z��env. 
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�I�h�e�m�q�_�g�g�u�_�� �l�Z�d�b�f�� �h�[�j�Z�a�h�f�� �n�j�Z�]�f�_�g�l�u�� �]�_�g�Z��env �[�u�e�b�� �d�e�h�g�b�j�h�\�Z�g�u�� �\�� �k�h�k�l�Z�\�_��

�q�_�e�g�h�q�g�h�]�h�� �\�_�d�l�h�j�Z�� �S�F�’�1�$�� �������� �I�h�k�e�_�� �i�j�h�\�_�^�_�g�b�y�� �e�b�]�b�j�h�\�Z�g�b�y�� �[�u�e�Z�� �i�j�h�\�_�^�_�g�Z��

�l�j�Z�g�k�n�h�j�f�Z�p�b�y�� �d�e�_�l�h�d��E.coli �6�W�E�O���� �e�b�]�Z�a�g�h�c�� �k�f�_�k�v�x���� �I�h�e�h�‘�b�l�_�e�v�g�u�_�� �d�e�h�g�u�� �\��

�i�j�Z�\�b�e�v�g�h�c�� �h�j�b�_�g�l�Z�p�b�b�� �h�l�[�b�j�Z�e�b�k�v�� �i�j�b�� �i�h�f�h�s�b�� �I�P�J�� �g�Z�� �]�_�g��env �k�� �j�Z�a�e�b�q�g�u�f�b��

�i�Z�j�Z�f�b �i�j�Z�c�f�_�j�h�\�� �<�k�_�� �d�h�e�h�g�b�b���� �g�_�k�m�s�b�_�� �\�k�l�Z�\�d�m���� �g�Z�j�Z�[�Z�l�u�\�Z�e�b�� �\�� �k�j�_�^�_��LB �i�j�b��

������ �K�� �\�� �l�_�q�_�g�b�_�� �g�h�q�b���� �i�e�Z�a�f�b�^�g�m�x�� �>�G�D�� �\�u�^�_�e�y�e�b�� �b�� �h�q�b�s�Z�e�b�� �i�j�b�� �i�h�f�h�s�b�� �g�Z�[�h�j�Z��

�j�_�Z�]�_�g�l�h�\���4�,�$�*�(�1���0�L�Q�L�J�U�H�S���.�L�W. �G�Z�e�b�q�b�_��env-�\�k�l�Z�\�d�b���\���i�e�Z�a�f�b�^�Z�o���g�Z���^�Z�g�g�h�f���w�l�Z�i�_���b��

�\���i�h�k�e�_�^�m�x�s�_�f���i�h�^�l�\�_�j�‘�^�Z�e�b���I�P�J���k���i�j�Z�c�f�_�j�Z�f�b���g�Z���]�_�g��env.  

�I�e�Z�a�f�b�^�u���� �g�_�k�m�s�b�_�� �\�k�l�Z�\�d�m�� �]�_�g�Z��env���� �b�k�i�h�e�v�a�h�\�Z�e�b�� �^�e�y�� �i�h�e�m�q�_�g�b�y��env-

�i�k�_�\�^�h�\�b�j�m�k�h�\�� �<�B�Q-1. Env-�i�k�_�\�^�h�\�b�j�m�k�u�� �i�h�e�m�q�Z�e�b�� �f�Z�]�g�b�l�g�h�c�� �d�h�l�j�Z�g�k�n�_�d�p�b�_�c��

�d�e�_�l�h�d�� �������L�������� �^�\�m�f�y�� �\�b�^�Z�f�b�� �i�e�Z�a�f�b�^�� �\�� �w�d�\�b�f�h�e�y�j�g�u�o�� �d�h�g�p�_�g�l�j�Z�p�b�y�o���� �H�^�g�Z�� �b�a��

�i�e�Z�a�f�b�^���– �j�6�*���ß�?nv �– �d�h�^�b�j�m�_�l�� �\�k�_�� �]�_�g�u�� �<�B�Q-������ �a�Z�� �b�k�d�e�x�q�_�g�b�_�f  �h�[�h�e�h�q�_�q�g�u�o��

�[�_�e�d�h�\�����h�g�Z���b�k�i�h�e�v�a�m�_�l�k�y���^�e�y���i�h�e�m�q�_�g�b�y���\�k�_�o���i�k�_�\�^�h�\�b�j�m�k�h�\�����\�l�h�j�Z�y���i�e�Z�a�f�b�^�Z���– pEnv 

�– �d�h�^�b�j�m�_�l�� �h�[�h�e�h�q�_�q�g�u�_�� �[�_�e�d�b�� �<�B�Q-������ �k�h�h�l�\�_�l�k�l�\�_�g�g�h�� �d�e�h�g�b�j�h�\�Z�g�g�u�f�� �]�_�g�Z�f��env. �<��

�j�_�a�m�e�v�l�Z�l�_�� �d�h�l�j�Z�g�k�n�_�d�p�b�b�� �d�e�_�l�h�d�� �������L������ �[�u�e�b�� �i�h�e�m�q�_�g�u ������ �d�e�h�g�h�\��

20 �i�k�_�\�^�h�\�b�j�m�k�h�\���� 

 �K�[�h�j�d�m�� �b�� �\�u�o�h�^�� �i�k�_�\�^�h�\�b�j�m�k�g�u�o�� �q�Z�k�l�b�p�� �i�h�^�l�\�_�j�‘�^�Z�e�b�� �f�_�l�h�^�h�f�� �w�e�_�d�l�j�h�g�g�h�c��

�f�b�d�j�h�k�d�h�i�b�b�����J�b�k�m�g�h�d 5).   

 

ʈʠʩʫʥʦʢ 5. �W�e�_�d�l�j�h�g�g�Z�y�� �n�h�l�h�]�j�Z�n�b�y�� �d�e�_�l�h�d�� �������L�� �k�� �h�l�i�h�q�d�h�\�u�\�Z�x�s�b�f�k�y�� �h�l�� �g�b�o��
�i�k�_�\�^�h�\�b�j�m�k�h�f���1�R�Y�B�� 
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�^�h�\�_�j�b�l�_�e�v�g�u�_�� �b�g�l�_�j�\�Z�e�u�� �k�e�b�r�d�h�f�� �r�b�j�h�d�b�_����IC50 �\�u�j�Z�‘�_�g�h�� �\�� �d�h�g�p�_�g�l�j�Z�p�b�b��

�Z�g�l�b�l�_�e ���f�d�]���f�e������ �i�j�b�� �d�h�l�h�j�h�c�� �i�j�h�b�k�o�h�^�b�l�� �k�g�b�‘�_�g�b�_�� �e�x�f�b�g�_�k�p�_�g�l�g�h�]�h�� �k�b�]�g�Z�e�Z�� �g�Z��

50 %.  

�G�Z���h�k�g�h�\�Z�g�b�b���i�h�e�m�q�_�g�g�u�o���^�Z�g�g�u�o���f�u���m�k�e�h�\�g�h���j�Z�a�^�_�e�b�e�b���i�k�_�\�^�h�\�b�j�m�k�u���g�Z���l�j�b 

�m�j�h�\�g�y�� �i�h�� �q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b �d �g�_�c�l�j�Z�e�b�a�Z�p�b�b�� �F�D�:�� ���L�Z�[�e�b�p�Z�� ���������� �D�Z�d�� �\�b�^�g�h�� �b�a��

�l�Z�[�e�b�p�u�����q�_�l�u�j�_ �i�k�_�\�^�h�\�b�j�m�k�Z���f�u���h�l�g�_�k�e�b���d���m�j�h�\�g�x��1, �h�^�b�g�g�Z�^�p�Z�l�v �i�k�_�\�^�h�\�b�j�m�k�h�\���– 

�d�� �m�j�h�\�g�x ���� �b���^�\�Z �i�k�_�\�^�h�\�b�j�m�k�Z���– �d�� �m�j�h�\�g�x�� ������ �W�l�h�� �k�h�]�e�Z�k�m�_�l�k�y�� �k�� �e�b�l�_�j�Z�l�m�j�g�u�f�b��

�^�Z�g�g�u�f�b���� �k�h�]�e�Z�k�g�h�� �d�h�l�h�j�u�f�� �[�h�e�v�r�b�g�k�l�\�h�� �b�a�h�e�y�l�h�\�� �<�B�Q-���� �h�l�g�h�k�y�l�k�y�� �d�h�� �\�l�h�j�h�f�m��

�m�j�h�\�g�x���q�m�\�k�l�\�b�l�_�e�v�g�h�k�l�b���d���F�D�:�����b���e�b�r�v���g�_�[�h�e�v�r�Z�y���q�Z�k�l�v���– �d���i�_�j�\�h�f�m���b���l�j�_�l�v�_�f�m. 

 �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �[�u�e�b�� �i�h�e�m�q�_�g�u�� �b�� �h�o�Z�j�Z�d�l�_�j�b�a�h�\�Z�g�u�� ������ �i�k�_�\�^�h�\�b�j�m�k�h�\��

�j�_�d�h�f�[�b�g�Z�g�l�g�h�c�� �n�h�j�f�u�� �&�5�)�����B�����$���� �b���^�\�Z �i�k�_�\�^�h�\�b�j�m�k�Z�� �k�m�[�l�b�i�Z�� �:������ �I�h�e�m�q�_�g�g�u�_��

�g�Z�f�b�� �i�e�Z�a�f�b�^�u���� �d�h�^�b�j�m�x�s�b�_�� �]�_�g��env���� �i�_�j�_�^�Z�g�u �\�� �G�Z�p�b�h�g�Z�e�v�g�u�c�� �b�g�k�l�b�l�m�l��

�[�b�h�e�h�]�b�q�_�k�d�b�o�� �k�l�Z�g�^�Z�j�l�h�\�� �b�� �d�h�g�l�j�h�e�y���� �]���� �E�h�g�^�h�g���� �<�_�e�b�d�h�[�j�b�l�Z�g�b�y���� �\�� �j�Z�f�d�Z�o��

�_�\�j�h�i�_�c�k�d�h�]�h���k�h�l�j�m�^�g�b�q�_�k�l�\�Z���(�8�5�,�3�5�(�’�� 

ʆʮʝʥʢʘ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʦʛʝʥʦʚ, ʥʝʩʫʱʠʭ 

ʧʝʧʪʠʜʳ-ʠʤʠʪʘʪʦʨʳ ʰʠʨʦʢʦʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ 

�N�b�g�Z�e�v�g�u�f�� �w�l�Z�i�h�f�� �g�Z�r�_�c�� �j�Z�[�h�l�u�� �k�l�Z�e�h�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �\�b�j�m�k�g�_�c�l�j�Z�e�b�a�m�x�s�_�c 

�Z�d�l�b�\�g�h�k�l�b�� �k�u�\�h�j�h�l�h�d�� �k�� �i�h�f�h�s�v�x�� �k�l�Z�g�^�Z�j�l�g�h�c�� �b�� �i�h�e�m�q�_�g�g�h�c�� �g�Z�f�b�� �i�Z�g�_�e�b��

�i�k�_�\�^�h�\�b�j�m�k�h�\�� 

�I�h�e�m�q�_�g�g�u�_�� �i�h�k�e�_�� �b�f�f�m�g�b�a�Z�p�b�b�� �j�_�d�h�f�[�b�g�Z�g�l�g�u�f�b�� �[�_�e�d�Z�f�b�� �7�%�,-���)���� �b�� �7�%�,-

���*������ �k�u�\�h�j�h�l�d�b�� �f�u�r�_�c�� �[�u�e�b�� �i�j�h�\�_�j�_�g�u�� �g�Z�� �k�i�h�k�h�[�g�h�k�l�v�� �g�_�c�l�j�Z�e�b�a�h�\�Z�l�v��

�i�k�_�\�^�h�\�b�j�m�k�u���<�B�Q-1.  

�<�� �j�Z�[�h�l�_�� �b�k�i�h�e�v�a�h�\�Z�e�b�k�v���i�y�l�v �i�k�_�\�^�h�\�b�j�m�k�h�\�����l�j�b �i�h�e�m�q�_�g�g�u�o�� �g�Z�f�b��

�i�k�_�\�^�h�\�b�j�m�k�Z�� �j�_�d�h�f�[�b�g�Z�g�l�g�h�c�� �n�h�j�f�u�� �&�5�)��3_02A1 (Nov_1, Nov-2, Nov-4) �b���^�\�Z 

�k�m�[�l�b�i�Z���<��(QH0692.42, PVO.4).  

�;�u�e�h�� �h�i�j�_�^�_�e�_�g�h�� �a�g�Z�q�_�g�b�_�� �j�Z�a�\�_�^�_�g�b�y�� �k�u�\�h�j�h�l�h�d���� �h�[�_�k�i�_�q�b�\�Z�x�s�_�_�� ���� % 

�g�_�c�l�j�Z�e�b�a�Z�p�b�b���i�k�_�\�^�h�\�b�j�m�k�h�\�����J�b�k�m�g�h�d 8).  
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ʈʠʩʫʥʦʢ 8. �G�_�c�l�j�Z�e�b�a�Z�p�b�y�� �i�k�_�\�^�h�\�b�j�m�k�h�\�� �k�u�\�h�j�h�l�d�Z�f�b�� �f�u�r�_�c���� �b�f�f�m�g�b�a�b�j�h�\�Z�g�g�u�o��
�j�_�d�h�f�[�b�g�Z�g�l�g�u�f�b�� �[�_�e�d�Z�f�b��TBI-2F5, TBI-2G12, TBI. �J�_�a�m�e�v�l�Z�l�u�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �\�� �\�b�^�_��
�k�j�_�^�g�_�]�h�� �a�g�Z�q�_�g�b�y�� �j�_�p�b�i�j�h�d�g�h�]�h�� �l�b�l�j�Z�����h�[�_�k�i�_�q�b�\�Z�x�s�_�]�h 50 %-�g�m�x �g�_�c�l�j�Z�e�b�a�Z�p�b�x.      

95 %-�g�u�c �^�h�\�_�j�b�l�_�e�v�g�u�c �b�g�l�_�j�\�Z�e�� �\�u�k�q�b�l�u�\�Z�e�b �k�� �i�h�f�h�s�v�x�� �i�j�h�]�j�Z�f�f�u�� �3�U�R�E�L�W�/�L�Q. 

�K�b�f�\�h�e�h�f���
���h�[�h�a�g�Z�q�_�g�u���a�g�Z�q�_�g�b�y�����k�l�Z�l�b�k�l�b�q�_�k�d�b���a�g�Z�q�b�f�h���h�l�e�b�q�Z�x�s�b�_�k�y���h�l���h�l�j�b�p�Z�l�_�e�v�g�h�]�h��
�d�h�g�l�j�h�e�y 

 

�D�Z�d�� �\�b�^�g�h�� �b�a�� �j�b�k. 8���� �k�u�\�h�j�h�l�d�Z�� �f�u�r�_�c���� �b�f�f�m�g�b�a�b�j�h�\�Z�g�g�u�o�� �[�_�e�d�h�f�� �7�%�,-2F5, 

�^�h�k�l�h�\�_�j�g�h���i�h�d�Z�a�Z�e�Z�� �e�m�q�r�m�x�� �k�i�h�k�h�[�g�h�k�l�v�� �g�_�c�l�j�Z�e�b�a�h�\�Z�l�v �m�k�l�h�c�q�b�\�u�c �i�k�_�\�^�h�\�b�j�m�k��

�3�9�2���������m�j�h�\�_�g�v���������i�h���k�j�Z�\�g�_�g�b�x���k���[�_�e�d�h�f���7�%�,-2G�������b���b�k�o�h�^�g�u�f���[�_�e�d�h�f���7�%�,.  

�Q�l�h�[�u�� �h�p�_�g�b�l�v�� �k�i�h�k�h�[�g�h�k�l�v�� �\�k�l�j�h�_�g�g�u�o�� �i�_�i�l�b�^�h�\-�b�f�b�l�Z�l�h�j�h�\��

���5�’�:�6�)�’�5�:�6�/�6�(�)�:�/�� �^�e�y�� �7�%�,-���)���� �b��VGAFGSFYRLSVLQS �^�e�y�� �7�%�,-2G12) 

�b�g�^�m�p�b�j�h�\�Z�l�v�� �g�_�c�l�j�Z�e�b�a�m�x�s�b�_�� �Z�g�l�b�l�_�e�Z���� �f�u�� �j�_�r�b�e�b�� �i�h�k�f�h�l�j�_�l�v, �d�Z�d�h�c�� �i�j�h�p�_�g�l��

�k�j�_�^�b���g�_�c�l�j�Z�e�b�a�m�x�s�b�o�� �Z�g�l�b�l�_�e�� �g�Z�j�Z�[�Z�l�u�\�Z�_�l�k�y�� �g�Z�� �\�k�l�Z�\�d�m�� �i�_�i�l�b�^�Z-�b�f�b�l�Z�l�h�j�Z���� �;�u�e�Z��

�i�j�h�\�_�^�_�g�Z�� �d�h�g�d�m�j�_�g�p�b�y�� �k�b�g�l�_�l�b�q�_�k�d�b�o�� �i�_�i�l�b�^�h�\�� �5�’�:�6�)�’�5�:�6�/�6�(�)�:�/�� �b��

VGAFGSFYRLSVLQS �k�� �i�k�_�\�^�h�\�b�j�m�k�Z�f�b�� �a�Z�� �k�\�y�a�u�\�Z�g�b�_�� �k�� �Z�g�l�b�l�_�e�Z�f�b�� �k�u�\�h�j�h�l�h�d����

�D�h�g�p�_�g�l�j�Z�p�b�y���i�_�i�l�b�^�h�\���[�u�e�Z�������f�d�]���f�e���b�������f�d�]���f�e�����L�Z�[�e�b�p�Z 3).  
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ʊʘʙʣʠʮʘ 3 

ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʩʚʷʟʳʚʘʥʠʷ ʧʩʝʚʜʦʚʠʨʫʩʘ ʠ ʠʤʤʫʥʥʦʡ ʩʳʚʦʨʦʪʢʠ ʧʨʠ ʧʦʤʦʱʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʝʧʪʠʜʦʚ, %  

ʇʩʝʚʜʦʚʠʨʫʩ TBI -2F5 TBI -2G12 TBI  

�D�h�g�p�_�g�l�j�Z�p�b�y���i�h���i�_�i�l�b�^�m�����f�d�]���f�e 

2 7 2 7 2 7 

QH0692.42 13.5 34.6 10.0 0 0 0 

PVO.4 43.5 23.0 0 0 0 0 

Nov_1 24.5 32.5 �g���^�� �g���^�� 0 0 

Nov_2 32.7 35.5 �g���^�� �g���^�� 0 0 

Nov_4 25.4 38.5 �g���^�� �g���^�� 0 0 

 

�D�Z�d�� �\�b�^�g�h�� �b�a�� �l�Z�[�e. 3���� �\�� �k�e�m�q�Z�_�� �b�f�f�m�g�h�]�_�g�Z�� �7�%�,-���)���� �k�h�� �\�k�_�f�b�� �i�k�_�\�^�h�\�b�j�m�k�Z�f�b 

�g�Z�[�e�x�^�Z�e�h�k�v�� �k�g�b�‘�_�g�b�_�� �k�\�y�a�u�\�Z�g�b�y�� �i�k�_�\�^�h�\�b�j�m�k�h�\�� �k�� �Z�g�l�b�l�_�e�Z�f�b�� �k�u�\�h�j�h�l�h�d�� �b����

�k�e�_�^�h�\�Z�l�_�e�v�g�h���� �m�f�_�g�v�r�_�g�b�_�� �g�_�c�l�j�Z�e�b�a�m�x�s�_�]�h�� �^�_�c�k�l�\�b�y�� �Z�g�l�b�l�_�e���� �W�l�h�� �i�j�h�b�k�o�h�^�b�l��

�\�k�e�_�^�k�l�\�b�_�� �k�\�y�a�u�\�Z�g�b�y�� �i�_�i�l�b�^�Z�� �k�h�� �k�i�_�p�b�n�b�q�_�k�d�b�f�b�� �Z�g�l�b�l�_�e�Z�f�b�� �g�Z�� �\�k�l�Z�\�d�m���� �L�Z�d�b�f��

�h�[�j�Z�a�h�f�� �f�h�‘�g�h���]�h�\�h�j�b�l�v���h���l�h�f�����q�l�h���i�_�i�l�b�^-�b�f�b�l�Z�l�h�j���\���k�h�k�l�Z�\�_���[�_�e�d�Z��TBI �b�g�^�m�p�b�j�m�_�l��

�h�[�j�Z�a�h�\�Z�g�b�_ �k�i�_�p�b�n�b�q�_�k�d�b�o�� �Z�g�l�b�l�_�e���� �<�� �k�e�m�q�Z�_�� �i�_�i�l�b�^�Z-�b�f�b�l�Z�l�h�j�Z�� ���*������ �w�i�b�l�h�i�Z��

�l�h�e�v�d�h�� �\�� �j�_�Z�d�p�b�b�� �k�� �i�k�_�\�^�h�\�b�j�m�k�h�f�� �4�+���������������� �g�Z�[�e�x�^�Z�e�h�k�v�� �b�g�]�b�[�b�j�h�\�Z�g�b�_��

�k�\�y�a�u�\�Z�g�b�y�� �k�� �Z�g�l�b�l�_�e�Z�f�b�� �k�u�\�h�j�h�l�d�b���� �I�j�b�� �Z�g�Z�e�b�a�_�� �k�u�\�h�j�h�l�h�d�� �f�u�r�_�c����

�b�f�f�m�g�b�a�b�j�h�\�Z�g�g�u�o���[�_�e�d�h�f�� �7�%�,���� �d�h�g�d�m�j�_�g�p�b�b�� �k�� �i�_�i�l�b�^�h�f�� �5�’�:�6�)�’�5�:�6�/�6�(�)�:�/�� �g�_��

�g�Z�[�e�x�^�Z�e�h�k�v���� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �f�h�‘�g�h�� �l�h�q�g�h�� �k�d�Z�a�Z�l�v���� �q�l�h�� �b�f�f�m�g�b�a�Z�p�b�y�� �[�_�e�d�h�f��TBI-2F5 

�\�u�a�u�\�Z�_�l�� �g�Z�j�Z�[�h�l�d�m�� �k�i�_�p�b�n�b�q�_�k�d�b�o�� �g�_�c�l�j�Z�e�b�a�m�x�s�b�o�� �Z�g�l�b�l�_�e���� �g�Z�j�Z�[�Z�l�u�\�Z�_�f�u�o�� �g�Z��

�i�_�i�l�b�-̂�b�f�b�l�Z�l�h�j���5�’�:�6�)�’�5�:�6�/SEFWL. 

�>�Z�e�_�_�� �g�Z�f�b�� �[�u�e�� �i�j�h�\�_�^�_�g�� �Z�g�Z�e�b�a�� �g�_�c�l�j�Z�e�b�a�m�x�s�_�c�� �Z�d�l�b�\�g�h�k�l�b�� �k�h�\�h�d�m�i�g�h�k�l�b��

�k�u�\�h�j�h�l�h�d�� �f�u�r�_�c���� �i�h�e�m�q�_�g�g�u�o�� �i�h�k�e�_�� �b�f�f�m�g�b�a�Z�p�b�b���[�_�e�d�Z�f�b TBI-2F���� �b��TBI-2G12. 

�J�_�Z�d�p�b�x���g�_�c�l�j�Z�e�b�a�Z�p�b�b���i�j�h�\�h�^�b�e�b���k���b�k�i�h�e�v�a�h�\�Z�g�b�_�f���^�\�m�o���i�k�_�\�^�h�\�b�j�m�k�h�\���k�m�[�l�b�i�Z���<����

�4�+�����������������b���3�9�2���������� 

�H�d�Z�a�Z�e�h�k�v�����q�l�h���i�j�b���i�j�h�\�_�^�_�g�b�b���g�_�c�l�j�Z�e�b�a�Z�p�b�b���k�f�_�k�v�x���k�u�\�h�j�h�l�h�d �d�j�h�\�b���f�u�r�_�c 

�g�Z�[�e�x�^�Z�_�l�k�y�� �m�\�_�e�b�q�_�g�b�_�� �g�_�c�l�j�Z�e�b�a�m�x�s�_�c�� �Z�d�l�b�\�g�h�k�l�b���� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k��

�b�g�^�b�\�b�^�m�Z�e�v�g�u�f�b �k�u�\�h�j�h�l�d�Z�f�b (�L�Z�[�e�b�p�Z 4).  
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ʊʘʙʣʠʮʘ 4 

ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʧʩʝʚʜʦʚʠʨʫʩʦʚ ʠʤʤʫʥʥʳʤʠ ʩʳʚʦʨʦʪʢʘʤʠ, % 

�I�k�_�\�^�h�\�b�j�m�k TBI-2G12 TBI-2F5 TBI-2G12+ TBI-2F5 

QH0692.42 25.6 34.4 46.5 

PVO.4 0 27.9 41.6 
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