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�������������� (Fresh roselle, Hibiscus sabdariffa Linn.) ���.��� L* a* �	� b* 

��.���� 0.09±0.01, 0.02±0.01 �	� 0.05±0.01 ���	L���� %�
�������4�"������2��-%�����	
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�.����!* �	�%�
���!���M���7	�	��N����4�"�� 4.20±0.01%, 2.16±0.05 �	� 5.83±0.040��
�S� 
���	L���� �.��	�	
� (��!�	�) �!��������������� (%�
���/��*T4� 86.0%) �	�������������
�"�� (%�
���/�*T4� 10.0%) ��.���� 47.45±0.71% �	� 9.58±0.77% ���	L���� ���/���7�"�����
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� 3-���	� �NS��) 
%�
�����%���!�WX�!	��4�"�� (�����		
�) �	��
������������!�0�-	!
��������%5��.� 
EC50 (Efficient concentration, BHT �%5����	�	������1��) ���.���.����  45.13±0.08 �	� 
502.33±0.52 �
		
����/100 �����!������������� 22.25±0.31 �	� 43.00±0.97 �
		
����/�����!�
������������������� 27.87±1.27 �	� 44.78±0.49 N� ������/�
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��4�"�� �	��.� EC50 ���.� ��.���� 37.67±0.02 �	� 340.97±0.15 �
		
����/100 ���������������� 
31.26±0.75 �	� 31.18±0.62 �
		
����/�����!������������������������ �	� 39.37±0.61 �	� 
47.53±0.85 N� ������/�
		
	
�� ���	L���� ���������-���./�����!������������������������
�	�%����
��0������%����������� ��/.� �-���	
������������������������������7���./�
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50.00%, 31.9835%, 10.00%, 8.00%, 0.013% �	� 0.0035% ���	L���� �%5��-����7N���������!����
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"/�� �/���%��4�/ �/���-��6����2�%�� �	�����!���� ���/� ���.���.���� 7.73±0.69, 7.17±
0.83, 6.97±0.93, 7.07±1.05 �	� 7.23±0.68 ���	L���� ��T7!�L��	
����������������������������
2��/����/c���	��/	M!��/���0 70 �
		
	
�� ����	.�/���.�����d.��*T4!�0	
��������/����T7!�d.��*T4! 
steam water spray automated batch ��/.� !0"�-�
  �0���!�*����7�0��!��	
�����������������
����������� ��.���� 101.00S ��� 5 ���� �	
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RDI) ��.����  15.0% �	� 50.0% ���	L����

���+6�8��	�!�!0"�-�
2������M����8���7!0"�-�
 4.0±1.00S �	� 27.0±1.00S  
�	������/	� 0, 15, 30, 45 �	� 60 /�� �.!����%	�7���%	��0�����������	��0�����
�������
!�0�-	!
��� ��/.� !0"�-�
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 4.0±1.00S �	� 27.0±1.00S  �%5��/	� 60 /�� ���0���������������.� ���3	�7� �.����!* 
%�
�������4�"�� �	�%�
���!���M���7	�	��N����4�"�� ���3	�7���.���� 2.80±0.01, 2.24±
0.02% �	� 44.56±0.010��
�S� ���	L���� !�.��N��M��� !0"�-�
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��� %���!���/�%�
���!� �NS���
���4�
"�� (NS���
�
� 3-�	- �NS��) %�
�����%���!�WX�!	��4�"�� �	��.� EC50 ��.���� 308.18±
1.89 �	� 135.93±1.78  �
		
����/	
���!������������������������ 4.19±0.13 �	� 3.11±0.11  
�
		
����/��������������������������� 321.29±1.06 �	� 347.04±1.49  N� ������/�
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ABSTRACT

The L*, a* and b* values of fresh roselle (Hibiscus sabdariffa Linn.)  were 0.09±
0.01, 0.02±0.01 and 0.05±0.01, respectively. The total acidity as  malic acid, pH and the total 
soluble solids were 4.20±0.01%, 2.16±0.05 and 5.83±0.04OBx, respectively. The yield (%) of 
fresh roselle (86% moisture content) and dried roselle (10% moisture content) were 47.45±0.71% 
and 9.58±0.77%, respectively. The optimum conditions for water extraction of fresh roselle and 
dried roselle included the 1:2 ratio of fresh roselle calyxes to water (wt per volume) and the 1:10 
ratio of dried roselle calyxes to water(wt per volume), extraction temperature at 50.0OC and 
extraction time for 30 minutes. The achieved fresh and dried roselle extracts had the total 
anthocyanins as cyanidin 3-galactoside, total phenolic contents as gallic acid and the antioxidant 
activities expressed as EC50(efficient concentration, BHT standard) were 45.13±0.08 and 502.33±
0.52 mg/100g roselle calyxes, 22.25±0.31 and 43.00 ±0.97 mg/g roselle extract, 27.87±1.27and 
44.78±0.49 µg/ml, respectively. The optimum conditions for concentration of both fresh and dried 
roselle extracts included the vacuum evaporation under 44 cmHg at 70.0OC until the total soluble 
solids of the extracts reached 25.0OBx to achieve the concentrated ones. The concentrated fresh 
and dried roselle extracts had the total anthocyanins, the total phenolic contents and the values of 
EC50 including 37.67± 0.02 and 340.97±0.15 mg/100g roselle calyxes, 31.26±0.75 and 31.18±
0.62 mg/g concentrated extract and 39.37±0.61 and 47.53±0.85 µg/ml, respectively. The 
developments of product formulation and sensory evaluation for concentrated roselle extracts 
were carried out. It was found that the formula consisting of 50.00% concentrated extract, 
31.9835% fructose, 10.00% honey, 8.00% oligofructose, 0.013% vitamin E and 0.0035% vitamin 
A, respectively, was the best recipe for observing the greatest perceived scores from product 
sensory evaluation. The average perceived liking scores from color, sweetness, sourness, 
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mouthfeel and overall acceptance attributes were 7.73±0.69, 7.17±0.83, 6.97±0.93, 7.07±1.05 and 
7.23±0.68, respectively. In addition, the concentrated roselle extracts were filled in lug cap 70 ml 
glass containers and pasteurized with a steam water spray automated batch retort at 101OC for 5 
minutes to meet the microbial quality requirements of both regulations: the industrial food 
product standard for �Fruit Juice Beverage� and the notification from the Ministry of Public 
Health for �Beverage Product filled in the hermetic sealed container�. After pasteurization, the 
concentrated product had vitamin A and E contents of 105.00 µg and 4.90 mg, respectively, 
which were 15.0% and 50.0% in comparison with the %Thai RDI (Thai Recommended Daily 
Intakes), respectively.

The studies of the effects of storage temperatures at 4.0±1.0 and 27.0±1.0OC and 
storage times for 0 15 30 45 and 60 days on quality changes and antioxidant activities of products 
were performed. It was found that the storage temperatures and times did not significantly effect 
on chemical quality changes of concentrated products. Products stored both at 4.0±1.0OC and at 
27.0±1.0OC for 60 days had the average values of chemical qualities including pH of 2.80±0.0, 
the total acidity of 2.24±0.02% and the total soluble solids of 44.56±0.01OBx. However, both 
storage temperatures and times were significantly affected (P<0.05) on antioxidant activities of 
the concentrated products. After storage both at 4.0±1.0OC and at 27.0±1.0OC for 60 days, 
concentrated products had the antioxidant activities including the total anthocyanins as cyanidin 
3-glucoside, total phenolic contents and EC50 as follows: 308.18±1.89 and 135.93±1.78 mg/liter 
of concentrated products, 4.19±0.13 and 3.11±0.11 mg/g concentrated products 321.29±1.06 and 
347.04±1.49 µg/ml, respectively. In addition, the results of product microbial quality after 60 
days storage both at 4.0±1.0OC and at 27.0±1.0OC were acceptable numbers as the minimum 
required counts for both two regulations of the industrial food product standard and the 
notification from the Ministry of Public Health as mentioned previously. Furthermore, the sensory 
evaluation of concentrated roselle products at the end of 60 days storage at 4.0±1.0OC and at 
27.0±1.0OC showed that no significantly (P>0.05) effects from both storage temperatures and 
times on the perceived sensory evaluated scores was observed. The average perceived liking 
scores from color, sweetness, sourness, mouthfeel and overall acceptance attributes were in the 
range from 7 to 8 scores. This put the concentrated roselle products in the like moderately to like 
very much which was represented an acceptable product quality for consumption at the end of 60 
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days storage. The production cost of 70 ml concentrated roselle extracts in glass bottles was 
estimated at 19.98 baths.
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