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1 – INTRODUCTION
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DEVELOPMENT AND CHARACTERIZATION OF EDIBLE FILMS BASED
ON GLUTEN FROM SEMI-HARD AND SOFT BRAZILIAN WHEAT FLOURS
(DEVELOPMENT OF FILMS BASED ON GLUTEN FROM WHEAT FLOURS)1
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2 – MATERIALS AND METHODS

2.1 – Materials
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2.2 – Gluten extraction
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2.3 – Gluten tensile strength and extensibility
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2.4 – Film preparation
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2.5 – Film thickness
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2.6 – Water vapor permeability
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2.7 – Oxygen permeability
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2.8 – Tensile strength and percent elongation at break
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2.9 – Solubility in water
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2.10 – Scanning electron microscopy

:���
 �������
 %� �
 �/�����!
 #
 
 �+ #���
�$� ���� ������
+����
 �
 ��������
 ����� 
�
��� 
��
��
�K�
��
K?*������
�
-�
�
K�����

�� �����
��
'�->	
:���
�������
%� �
�##�/�!
 �

��+���+�
��+"�
%��$
 �+��� 
����
��!
��#�
��
�
!�������
 
%��$
������
���
#
 
3
!���	
�$�
 �������
%� �
 �$��
 ��+��� ��
���!
%��$
 �
�!
 ��
 �
6��.� �
 �,��
 ��
 
 �*4�
 �(��
 6������
 9��$���������
�+�� ���
#
 
'5�
���
�!�
��
����	

2.11 – Statistical analyses
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3 – RESULTS AND DISCUSSION

3.1 – Gluten

3.1.1  – Gluten tensile strength and extensibility
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3.2 – Films

3.2.1 – Water vapor permeability
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3.2.2 – Solubility in water
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Vital gluten 279. 50 ± 26.78a 4. 82 ± 0.68b 
EMBRAPA 22 69. 46 ± 3.08b 12. 23 ± 1.45a 
EMBRAPA 42 58. 13 ± 3.03b 9. 29 ± 1.34a 
Trigo BR 23 21. 38 ± 6.06c 7. 64 ± 2.92a 
EMBRAPA 119 22. 17 ± 4.30c 1. 90 ± 0.29c 
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3.2.3 – Oxygen permeability

@

!

/����
"�  �� 
� 
�� ����

#
 �!�"��
 #����
� �
!��� �!
 ��
 #

!
 ���-�����
 ��!
 � ��� ,���
�	
 ��
 ��
�/������
�
�����
#

!�
�+������"��
�

����!

/�!���
�
%��$
� 
����
 #�����
 ��
 �
�"�����
�
 %��$
 ��
 �/�� ����
�
�,����
���
 �
���+ �
 "�  �� 
 ���-���
 �����
 �

 "�
�
���"��	
0/����
�� ���"�����

#
 �$�
 #����
# 
�
%$���
#�
+ 
%��$
�$�
�
%� 
�
����� ���
�

#
����� 
�
�
+�!
�
�
"�
����+ �!
"���+��
�$��
%� �
�


" �����
��!
� ��-�!
��
�$�
�1+������	
�$�
#���
%��$
��+���
# 
�
8?6��2�
��
 <�����$� !=
 %$���
 #�
+ 
 $�!
 �$�
 �
%���
 
/����
�� ���"�����
 ���	�������I��!-2��
 
#
 ���
 �$�
 #����
�����!	
0/����
�� ���"�����
,��+��
 ������	
�

#
���
 �$�
%$���
��+���
#����
�����!
���	�����	�3�����I��!-2��
%� �
������ 
�

�$�
,��+��

"�����!
"�
2� -
��!
�$�����
�'����
#
 
.��������� ��
#����
�'�	����	������I��!-2��
��!
��+��������� ��
 #����
 ��	����	������I��!-2��
��
����
 ��!
 �J
 �7
 ��!
 %� �
 �
%
 �
��� �!
 �

�
������$� �!��"���!
�!�"��
#����
�'��	���'�	������I
��!-2��
 ��!
 �
���!�"��
 #����
 ��-�
 $��$
 !������
�
����$�����
���3�����I��!-2���
���"�
!+�
�

�$�� 
�
�� 
���+ �
��!
����� 
�� +��+ ��
%$��$
���!�
�

�
$��$
�
$���,�
��� ��
!������
��!
�
�
%
# ��
,
�+��
&��)	

TABLE 2.�������������������
���������������������������������
	�����������
�
���	�
���������������������������������
����
���
������
�������	���������������	�
���

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

�����	
�	��� !"# ����
$�%���	��	��

3.2.4 – Mechanical properties
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3.2.5 – Scanning electron microscopy
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Film Water vapor 
permeab ility 

(gm m/m2dKPa)* 

Solubil ity in water 
(%)* 

Oxygen permeability 
(c m3µm/m2dKPa)* 

Trigo BR23 25% glycerol 15.37 ± 1.10a 71.1 ± 7.1a 34. 30 ± 1.25ab 
EMBRAPA 119 25% glycerol 14. 65 ± 0.97ab 55.8 ± 6.1ab 35. 14 ± 2.43a 
EMBRAPA 22 25% gl yce rol 9.02 ± 2 .54bcd 36.8 ± 1.8bcd 24. 26 ± 3.22b 
EMBRAPA 42 25% gl yce rol 11. 89 ± 1.24abc 39.3 ± 5.4bc 36. 88 ± 5.70a 
Vital gluten 25% glycerol 11. 35 ± 0.35abc 19.7 ± 0.6cd 39. 67 ± 1.41a 
Trigo BR23 15% glycerol 8. 70 ± 1 .02cd 31.4 ± 0.8cd - 
EM BRAPA 119 15% glycerol 9.56 ± 0 .14bcd 22.4 ± 1.0cd - 
EMBRAPA 22 15% gl yce rol 7. 29 ± 0 .82cd 23.4 ± 0.9cd - 
EMBRAPA 42 15% gl yce rol 7. 82 ± 0 .16cd 16.8 ± 0.3d - 
Vital gluten 15% glycerol 5. 72 ± 0.03d 17.4 ± 0.2d 35. 82 ± 2.87a 
 

Fi lm Te nsi le st re ngth (MPa)* Elongati on at break (%)* 
Trig o BR23  25% glyce rol 0.78 ± 0 .23d 24.20 ± 0 .25b 
EMBRAPA 119 25% gl ycerol 0.91 ± 0 .06cd 25.50 ± 0 .92b 
EMBRAPA 22  25% gl yce rol 1.39 ± 0 .96cd 13.96 ± 1 .12b 
EMBRAPA 42  25% gl yce rol 2.41 ± 0 .23cd 1 84.20 ± 1 .15a 
Vital gluten 25% gl ycerol 1.22 ± 0 .47cd 220. 30 ± 1 .56a 
Trig o BR23  15% glyce rol 2.00 ± 0 .28cd 3.50 ± 2 .00b 
EMBRAPA 119 15% gl ycerol 3. 71 ± 0 .67c 14.00 ± 3 .00b 
EMBRAPA 22  15% gl yce rol 7.80 ± 1 .07b 2.21 ± 1 .56b 
EMBRAPA 42  15% gl yce rol 10. 89 ± 1 .56a 4.81 ± 0 .99b 
Vital gluten 15% gl ycerol 2.36 ± 0 .02cd 184. 10 ± 8 .40a 
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4 – CONCLUSIONS
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