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TANGENTIAL MICROFILTRATION OF ORANGE JUICE IN BENCH PILOT1
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2 – MATERIAL AND METHODS

2.1 – Material

2.1.1 – Microfiltration pilot
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Permeate 3 Permeate 2 

Permeate 1 Permeate 4 

M1 

Feed Pump 

T1 

V1 

Hot Water 

Cold Water 
Feed 
Tank 
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2.1.2 – Raw material
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2.2 – Methods
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2.2.1 – Repeatability test
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2.2.2 – Optimisation of operational conditions
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2.2.3 – Production of reconstituted microfiltered
orange juice (TMFJ)
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2.2.4 – Chemical and sensorial analyses
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3 – RESULTS AND DISCUSSION

3.1 – Repeatability test
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3.2 – Membrane pore size and pressure
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Membrane pore size (µm) 0.1 0.2 0.8 1.4 

Mean transmembrane pressure (bar) 1.6 1.2 0.7 0.3 

Mean permeate flux (L/h.m2) 20 5 37 26 

Flux standard deviation (L/h.m2) 3 2 3 6 

Flux variation coefficient (%) 15 40 8 23 
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3.3 – Working temperature
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3.4 – Determination of the volumetric reduction ratio

2�"	���	����"��������	�%	K??�	���	�����	�� ��	���	>�3�
5�	 ���!"����	 *�"�	 �#!����#���	 !&	 ��"��	 ��>�5�
���!"�����	B#�	��	���	�#��"��"	��"���!�
��&	�%	�����	��*
���!"�����	�	��$��"	%
#4	*��	�!��")��	��	���	!�$�����$	�%
K??	������$	��!�)�	G�<I�����	�����"��	*���	���	���G<I
����	%
#4	*���	���	�"�$���
	���!"���	������$	���	
������

TABLE 2���������
�����		��
����
������������������
����
�����	
������
�� ���� ��
��
�
�� ���
������ ������� !�"#��� ������
�������$����%������	��
��������!�-.����������%��
�"�&����%
����)�*�+��

-���	K??	"������	G�	���	��"�����	%
#4	*��	"��#���
%"��	 G�	 ��	 ��<I�����	 
���	 �"��	 ��	 %
#4	 *��	 �
"���&
�4������	!���#��	�%	���!"���	%�#
��$�	*����	���"�����
"���������	 ��	 
+2	 ���	 )�������&	 ��	 "��������	 ����
�#�������	��"���
��	 ����	 ��#��	 )�������&	 ��	���	 ����
��"�#$�	���!"����	����"���$	��	B�"�&��	
�*�	��"�����
%
#4	��	��)�"��
&	�"���"�����
	��	���!"���	"���������	���
)�������&	�%	���	�"��#��	��	!�	%�
��"��	/�1�


��	�4��"������
	"��#
��	���*��	����	��"�����	%
#4	��
"�
����	��	K??	!&	�	���������$"��	��
&�����
	�.#������	��
���*�	��	��	
�����	�	$"����"	�����"����	�%	���	"��#
��	*��
�!��")��	�#"��$	���	%�"��	�*�	��#"�	�%	������$	�#�	��	K??	Q ���

0

10

20

30

40

50

60

70

80

10 40 70 100 130 160

����������

�
��
�
��
�
�	

�
�

 0,1 µm

0,2 µm

0,8 µm

1,4 µm

0

10

20

30

40

50

60

10 40 70 100 130 160

����������

�
��
�
��
�
�	

�
�



20 °C

25 °C

30 °C

35 °C

Temperature = 20°C 

Analysis Feed Juice Retentate Permeate 

Vitamin C (ppm) 358 336 324 

Soluble solids (°Brix) 10.6 11.9 11.4 

Pulp (%m/m) 0.25 0.27 0 

pH 3.61 3.61 3.60 

Titrable Acidity (% m/v) 0.70 0.79 0.77 

Temperature = 25°C 

Analysis Feed Juice Retentate Permeate 

Vitamin C (ppm) 435 396 366 

Soluble solids (°Brix) 11.5 11.5 11.2 

Pulp (%m/m) 0.28 0.27 0 

pH 3.52 3.51 3.49 

Titrable Acidity (% m/v) 0.83 0.83 0.80 

Temperature = 30°C 

Analysis Feed Juice Retentate Permeate 

Vitamin C (ppm) 403 347 337 

Soluble solids (°Brix) 11.6 11.8 11.5 

Pulp (%m/m) 0.27 0.22 0 

pH 3.58 3.57 3.56 

Titrable Acidity (% m/v) 0.78 0.79 0.78 

Temperature = 35°C 

Analysis Feed Juice Retentate Permeate 

Vitamin C (ppm) 395 322 322 

Soluble solids (°Brix) 11.6 11.4 11.8 

Pulp (%m/m) 0.27 0.23 0 

pH 3.58 3.59 3.59 

Titrable Acidity (% m/v) 0.79 0.79 0.79 
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3.5 – Production of reconstituted microfiltered orange
juice (TMFJ)
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3.5.1 – Sensorial analysis
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y = 0,8896x2 - 14,251x + 68,83
R2 = 0,9592
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y = 0,0211x2 - 1,473x + 55,483
R2 = 0,9469
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Polinômio (Flux (L/h.m2))

 Original juice Control juice  MFTJ 

Vitamin C (ppm) 398 380 286 

Extract (°Brix) 11.6 12.5 12.0 

Pulp (% m/m ) 0.54 0.54 0.47 

Acidity (% m/v) 0.88 0.88 0.83 

pH  3.68 3.50 3.49 

 

 Pasteurised juice Microfiltered juice Statistical results 

 Average Deviation Average Deviation T St udent Est.  sig. 

1. Odour 3.42 0.79 2.33 1.07 2.81 P < 0.01 

2. Colour 3.33 0.78 3.00 0.60 1.17 ns1 

3. Sweetness 2.66 0.89 2.50 1.00 0.43 ns 

4. Acidity 2.83 1.11 2.00 1.54 1.52 ns 

5. Bitterness 1.33 0.65 1.67 0.98 0.98 ns 

6. Astringent C 1.25 0.75 1.50 1.17 0.62 ns 

7. Sourness 1.08 1.31 1.42 1.38 0.61 ns 

8. Spiciness 0.83 0.94 0.92 0.90 0.22 ns 

9. Fruitiness   3.08 1.08 2.00 1.13 2.40 P < 0.05 

10. Preference 7.58 1.88 4.75 1.14 4.46 P < 0.001 
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