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2.2 Determination of cell numbers and viability
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2.3 Viscosity measurements
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Table 1. Exposure of micro-organisms
to shear stress
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Figure 1. Rheogram of the micro-organisms’ suspensions. 1, S cerevisiae
at 19�106 cellscm�3; 2, S cerevisiae at 143�106 cellscm�3; 3, S
cerevisiae at 185�106 cellscm�3; 4, S cerevisiae at 228�106 cellscm�3;
5, S cerevisiae at 281�106 cellscm�3; 6, E coli at 1200�106 cellscm�3.
3 RESULTS AND DISCUSSION
3.1 Preliminary results
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Table 2. Viscosities of micro-organisms suspensions
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Figure 2. Effect of shear stress intensity on the viability of S cerevisiae for a
quasi-constant concentration 177�106 cellscm�3.



Figure 3. Effect of cell number on the viability of S cerevisiae for a constant
shear stress intensity (2770Pa).

Figure 5. Effect of the number of passages on S cerevisiae viability at
quasi-constant shear stress (2620Pa and 2450Pa) and quasi-constant
cellular concentration (101�106 cellscm�3 and 119�106 cellscm�3).
��� �	�
	�	�� ��� �	��	H������ �	���� �	��	� ��� ���	�(

���� �� 84� 4�8� ������ ���� �	��	� ��� 0� 4�8�
���	�����) %�����	�� �� ����� �������* ��� ���
�� ��

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

	�������� ���� ��� ����� �"������ �	��) !�� �����	��(

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

����� 	� :	� 0) :�� � H"�� ���
�� �� ��������* ���

���� �� �	�
	�	�� ��� ��������* �������� ��� ������ ��

��� ���	�����)

3.3 Effect of high shear stress on 
��	������ ����

!�� �	�
	�	�� �� ����� �������	��� ��  ���� ��
�	���� ��

����� ������ ��� ����	�� �:	� 1�)

K���  ���� ��� ��
�	���� �� /04�� ����� ������* ��

�������� 	� �	�
	�	�� ��� �
������) :��  804�� �����

������* � �������� 	� �	�
	�	�� ��  4I ��� �
������ �����

�4 �������� ������� ��� ���	�����* 
�� ����� ��� ��

���	�) ������������* ����� ��� ���� ���
�� �� ��������

��  5 4��* �	�
	�	�� ��������� 
� 54I �	�� ���� ���	�)

!���� �"���	����� ������* �� ����	����� �
������

��� � �	�	��
��	* ���� ����� ��� � ��������� �
��� ��	��
����� ������ �������� ��� �	�
	�	�� ��  ����) !�	� �����
��� ���
�
�� �
���  804�� �	��� ���� � �����
Figure 4. Effect of the capillary length on S cerevisiae viability at quasi-
constant shear stress (2620Pa and 2450Pa) and quasi-constant cell
number (101�106 cellscm�3 and 119�106 cellscm�3).
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Figure 6. Effect of shear stress intensity on E coli viability.
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