
Ellagitannins with a glucopyranose core 
have higher affinity to proteins than 
acyclic ellagitannins by isothermal titration  
calorimetry 

Article 

Supplemental Material 

Karonen, M., Oraviita, M., Mueller-Harvey, I., Salminen, J.-P. 
and Green, R. J. (2019) Ellagitannins with a glucopyranose 
core have higher affinity to proteins than acyclic ellagitannins 
by isothermal titration calorimetry. Journal of Agricultural and 
Food Chemistry, 67 (46). pp. 12730-12740. ISSN 0021-8561 
doi: https://doi.org/10.1021/acs.jafc.9b04353 Available at 
http://centaur.reading.ac.uk/87023/ 

It is advisable to refer to the publisher’s version if you intend to cite from the 
work.  See Guidance on citing  .

To link to this article DOI: http://dx.doi.org/10.1021/acs.jafc.9b04353 

Publisher: American Chemical Society 

http://centaur.reading.ac.uk/71187/10/CentAUR%20citing%20guide.pdf


All outputs in CentAUR are protected by Intellectual Property Rights law, 
including copyright law. Copyright and IPR is retained by the creators or other 
copyright holders. Terms and conditions for use of this material are defined in 
the End User Agreement  . 

www.reading.ac.uk/centaur   

CentAUR 

Central Archive at the University of Reading 

Reading’s research outputs online

http://www.reading.ac.uk/centaur
http://centaur.reading.ac.uk/licence


�6�X�S�S�R�U�W�L�Q�J �,�Q�I�R�U�P�D�W�L�R�Q

�(�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K���D���*�O�X�F�R�S�\�U�D�Q�R�V�H �&�R�U�H���+�D�Y�H���+�L�J�K�H�U���$�I�I�L�Q�L�W�\���W�R���3�U�R�W�H�L�Q�V��

�W�K�D�Q���$�F�\�F�O�L�F���(�O�O�D�J�L�W�D�Q�Q�L�Q�V �E�\���,�V�R�W�K�H�U�P�D�O���7�L�W�U�D�W�L�R�Q���&�D�O�R�U�L�P�H�W�U�\

�0�D�D�U�L�W �.�D�U�R�Q�H�Q����‚�� �0�D�U�L�D�Q�Q�H �2�U�D�Y�L�L�W�D�‚�� �,�U�H�Q�H �0�X�H�O�O�H�U���+�D�U�Y�H�\�Á�� �-�X�K�D���3�H�N�N�D �6�D�O�P�L�Q�H�Q�‚�� �D�Q�G �5�H�E�H�F�F�D

�-�� �*�U�H�H�Q����‘

�‚�1�D�W�X�U�D�O �&�K�H�P�L�V�W�U�\ �5�H�V�H�D�U�F�K �*�U�R�X�S�� �'�H�S�D�U�W�P�H�Q�W �R�I �&�K�H�P�L�V�W�U�\�� �8�Q�L�Y�H�U�V�L�W�\ �R�I �7�X�U�N�X�� �9�D�W�V�H�O�D�Q�N�D�W�X

���� �7�X�U�X�Q �<�O�L�R�S�L�V�W�R�� �7�X�U�N�X �)�,�������������� �)�L�Q�O�D�Q�G

�Á�6�F�K�R�R�O �R�I �$�J�U�L�F�X�O�W�X�U�H�� �3�R�O�L�F�\ �D�Q�G �'�H�Y�H�O�R�S�P�H�Q�W�� �8�Q�L�Y�H�U�V�L�W�\ �R�I �5�H�D�G�L�Q�J�� �(�D�U�O�H�\ �*�D�W�H�� �3���2�� �%�R�[

�������� �5�H�D�G�L�Q�J �5�*���×���$�7�� �8�Q�L�W�H�G �.�L�Q�J�G�R�P

�‘�6�F�K�R�R�O �R�I �&�K�H�P�L�V�W�U�\�� �)�R�R�G �D�Q�G �3�K�D�U�P�D�F�\�� �8�Q�L�Y�H�U�V�L�W�\ �R�I �5�H�D�G�L�Q�J�� �:�K�L�W�H�N�Q�L�J�K�W�V�� �3���2�� �%�R�[ ��������

�5�H�D�G�L�Q�J �5�*���×���$�3�� �8�Q�L�W�H�G �.�L�Q�J�G�R�P

������0���.�������7�H�O�������������������������������������������(���P�D�L�O�����P�D�D�U�L�W���N�D�U�R�Q�H�Q�#�X�W�X���I�L���������5���-���*�����3�K�R�Q�H����������������������������

�������������(���P�D�L�O�����U�H�E�H�F�F�D���J�U�H�H�Q�#�U�H�D�G�L�Q�J���D�F���X�N��



�/�L�V�W �R�I �6�X�S�S�R�U�W�L�Q�J �,�Q�I�R�U�P�D�W�L�R�Q

�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �F�\�F�O�L�F �P�R�Q�R�P�H�U�L�F
�H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �%�6�$ ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G���� �$��
�W�H�O�O�L�P�D�J�U�D�Q�G�L�Q �, �L�Q�W�R ���� �—�0 �%�6�$�� �%�� �W�H�O�O�L�P�D�J�U�D�Q�G�L�Q �,�, �L�Q�W�R ���� �—�0 �%�6�$ �D�Q�G �&��
�J�H�U�D�Q�L�L�Q �L�Q�W�R ���� �—�0 �%�6�$��

�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �F�\�F�O�L�F �G�L�P�H�U�L�F �D�Q�G
�W�U�L�P�H�U�L�F �H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �%�6�$ ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G����
�$�� �D�J�U�L�P�R�Q�L�L�Q �L�Q�W�R ���� �—�0 �%�6�$�� �%�� �J�H�P�L�Q �$ �L�Q�W�R ���� �—�0 �%�6�$�� �&�� �V�D�Q�J�X�L�L�Q �+���� �L�Q�W�R
���� �—�0 �%�6�$ �D�Q�G �'�� �O�D�P�E�H�U�W�L�D�Q�L�Q �& �L�Q�W�R ���� �—�0 �%�6�$��

�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �D�F�\�F�O�L�F �P�R�Q�R�P�H�U�L�F
�H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �%�6�$ ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G���� �$��
�F�D�V�W�D�O�D�J�L�Q �L�Q�W�R ���� �—�0 �%�6�$�� �%�� �Y�H�V�F�D�O�D�J�L�Q �L�Q�W�R ���� �—�0 �%�6�$�� �&�� �F�D�V�W�D�Y�D�O�R�Q�L�Q�L�F �D�F�L�G
�L�Q�W�R ���� �—�0 �%�6�$ �D�Q�G �'�� �Y�H�V�F�D�Y�D�O�R�Q�L�Q�L�F �D�F�L�G �L�Q�W�R ���� �—�0 �%�6�$��

�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �F�\�F�O�L�F �P�R�Q�R�P�H�U�L�F
�H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �J�H�O�D�W�L�Q ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G���� �$��
�W�H�O�O�L�P�D�J�U�D�Q�G�L�Q �, �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �%�� �W�H�O�O�L�P�D�J�U�D�Q�G�L�Q �,�, �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q �D�Q�G �&��
�J�H�U�D�Q�L�L�Q �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q��

�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �F�\�F�O�L�F �G�L�P�H�U�L�F �D�Q�G
�W�U�L�P�H�U�L�F �H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �J�H�O�D�W�L�Q ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V
�V�X�E�W�U�D�F�W�H�G���� �$�� �D�J�U�L�P�R�Q�L�L�Q �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �%�� �J�H�P�L�Q �$ �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �&��
�V�D�Q�J�X�L�L�Q �+���� �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q �D�Q�G �'�� �O�D�P�E�H�U�W�L�D�Q�L�Q �& �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q��

�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �D�F�\�F�O�L�F �P�R�Q�R�P�H�U�L�F
�H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �J�H�O�D�W�L�Q ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G���� �$��
�F�D�V�W�D�O�D�J�L�Q �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �%�� �Y�H�V�F�D�O�D�J�L�Q �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �&�� �F�D�V�W�D�Y�D�O�R�Q�L�Q�L�F
�D�F�L�G �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q �D�Q�G �'�� �Y�H�V�F�D�Y�D�O�R�Q�L�Q�L�F �D�F�L�G �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q��

�7�D�E�O�H �6���� �(�V�W�L�P�D�W�H�G �(�Q�W�U�R�S�L�H�V �I�R�U �W�K�H �,�Q�W�H�U�D�F�W�L�R�Q �R�I �(�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �%�6�$ �D�Q�G
�*�H�O�D�W�L�Q �)�L�W�W�H�G �E�\ �7�Z�R���6�L�W�H �D�Q�G �2�Q�H���6�L�W�H �%�L�Q�G�L�Q�J �0�R�G�H�O�V



�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �F�\�F�O�L�F �P�R�Q�R�P�H�U�L�F �H�O�O�D�J�L�W�D�Q�Q�L�Q�V
�Z�L�W�K �%�6�$ ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G���� �$�� �W�H�O�O�L�P�D�J�U�D�Q�G�L�Q �, �L�Q�W�R ����
�—�0 �%�6�$�� �%�� �W�H�O�O�L�P�D�J�U�D�Q�G�L�Q �,�, �L�Q�W�R ���� �—�0 �%�6�$ �D�Q�G �&�� �J�H�U�D�Q�L�L�Q �L�Q�W�R ���� �—�0 �%�6�$��

�$

�&

�%



�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �F�\�F�O�L�F �G�L�P�H�U�L�F �D�Q�G
�W�U�L�P�H�U�L�F �H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �%�6�$ ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G����
�$�� �D�J�U�L�P�R�Q�L�L�Q �L�Q�W�R ���� �—�0 �%�6�$�� �%�� �J�H�P�L�Q �$ �L�Q�W�R ���� �—�0 �%�6�$�� �&�� �V�D�Q�J�X�L�L�Q �+���� �L�Q�W�R
���� �—�0 �%�6�$ �D�Q�G �'�� �O�D�P�E�H�U�W�L�D�Q�L�Q �& �L�Q�W�R ���� �—�0 �%�6�$��

�$

�&

�%

�'



�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �D�F�\�F�O�L�F �P�R�Q�R�P�H�U�L�F
�H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �%�6�$ ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G���� �$��
�F�D�V�W�D�O�D�J�L�Q �L�Q�W�R ���� �—�0 �%�6�$�� �%�� �Y�H�V�F�D�O�D�J�L�Q �L�Q�W�R ���� �—�0 �%�6�$�� �&�� �F�D�V�W�D�Y�D�O�R�Q�L�Q�L�F �D�F�L�G
�L�Q�W�R ���� �—�0 �%�6�$ �D�Q�G �'�� �Y�H�V�F�D�Y�D�O�R�Q�L�Q�L�F �D�F�L�G �L�Q�W�R ���� �—�0 �%�6�$��

�$

�&

�%

�'



�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �F�\�F�O�L�F �P�R�Q�R�P�H�U�L�F
�H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �J�H�O�D�W�L�Q ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G���� �$��
�W�H�O�O�L�P�D�J�U�D�Q�G�L�Q �, �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �%�� �W�H�O�O�L�P�D�J�U�D�Q�G�L�Q �,�, �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q �D�Q�G �&��
�J�H�U�D�Q�L�L�Q �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q��

�$

�&

�%



�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �F�\�F�O�L�F �G�L�P�H�U�L�F �D�Q�G
�W�U�L�P�H�U�L�F �H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �J�H�O�D�W�L�Q ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V
�V�X�E�W�U�D�F�W�H�G���� �$�� �D�J�U�L�P�R�Q�L�L�Q �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �%�� �J�H�P�L�Q �$ �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �&��
�V�D�Q�J�X�L�L�Q �+���� �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q �D�Q�G �'�� �O�D�P�E�H�U�W�L�D�Q�L�Q �& �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q��

�$

�&

�%

�'



�)�L�J�X�U�H �6���� �(�[�D�P�S�O�H�V �R�I �W�K�H�U�P�R�J�U�D�P�V �I�R�U �W�K�H �L�Q�W�H�U�D�F�W�L�R�Q �R�I �D�F�\�F�O�L�F �P�R�Q�R�P�H�U�L�F
�H�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �J�H�O�D�W�L�Q ���U�D�Z �K�H�D�W �G�D�W�D�� �Q�R �F�R�Q�W�U�R�O �H�[�S�H�U�L�P�H�Q�W�V �V�X�E�W�U�D�F�W�H�G���� �$��
�F�D�V�W�D�O�D�J�L�Q �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �%�� �Y�H�V�F�D�O�D�J�L�Q �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q�� �&�� �F�D�V�W�D�Y�D�O�R�Q�L�Q�L�F
�D�F�L�G �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q �D�Q�G �'�� �Y�H�V�F�D�Y�D�O�R�Q�L�Q�L�F �D�F�L�G �L�Q�W�R ���� �—�0 �J�H�O�D�W�L�Q��

�$

�&

�%

�'



�7�D�E�O�H �6���� �(�V�W�L�P�D�W�H�G �(�Q�W�U�R�S�L�H�V �I�R�U �W�K�H �,�Q�W�H�U�D�F�W�L�R�Q �R�I �(�O�O�D�J�L�W�D�Q�Q�L�Q�V �Z�L�W�K �%�6�$ �D�Q�G �*�H�O�D�W�L�Q �)�L�W�W�H�G �E�\ �7�Z�R���6�L�W�H �D�Q�G �2�Q�H���6�L�W�H �%�L�Q�G�L�Q�J �0�R�G�H�O�V


	Supporting information
	Supporting information2

