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Abstract 

Effect of calcium chloride on sensory quality and overall acceptability of fresh-cut longan was 
investigated.  The fruit were peeled, and seeds were removed prior to dipping the pulp into calcium chloride 
(CaCl2) solution at 0.5, 1.0, 1.5 and 2.0%  w/v for 2 min. Pulp firmness and sensory quality were determined and 
compared with control treatment (without CaCl2 dipping). Fresh-cut longan dipped in CaCl2 at 2.0%  w/v had the 
highest pulp firmness compared to those values from dipping at 1.5, 1.0, 0.5%  w/v and control, respectively. As 
for overall acceptability evaluation, longan pulp dipped in CaCl2 at 1.5% w/v gave the highest acceptability score, 
while dipping at a higher concentration provided negative effects on odor and sweetness.  Effect of modified 
atmosphere packaging (MAP) on qualities of fresh-cut longan was investigated. Fresh-cut longan (dipped in CaCl2 
solution at 1. 5%  w/ v)  was placed on a plastic tray and subsequently over-wrapped by polyethylene ( PE)  or 
microperforated polyethylene (MPE) films compared with control. The samples were thereafter stored at 5 ºC, RH 
95% . Changes of oxygen and carbon dioxide concentrations, weight loss, soluble solid content, and color were 
daily evaluated.  The results showed that packing fresh-cut longan pulp with PE and MPE could reduce O2 and 
induce CO2 concentration in the package headspace.  For instance, the packaging treatments could also delay 
the changes of weight loss, soluble solid content, and color.  To sum up, the uses of CaCl2 and MAP could 
effectively maintain fresh-cut longan quality. 
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�¨�°�Â�¨Á�¸¥¤�¨°Å¦�r (CaCl2) �n°�»�£µ¡�oµ�Á�ºÊ°­́¤�́­Â¨³�µ¦¥°¤¦́�Ã�¥¦ª¤�°� Î̈µÅ¥­�¡¦o°¤�¦·Ã£� Ã�¥
Â�³Á� º̈°� Î̈µÅ¥ �ªoµ�Á¤ È̈�°°�Â¨³Â�n�oª¥­µ¦¨³¨µ¥ CaCl2 �ªµ¤Á�o¤�o� 0.5, 1.0, 1.5 Â¨³ 2.0% w/v �µ� 2 �µ�¸ ª´�
�ªµ¤Â�n�Á�ºÊ°Â¨³�¦³Á¤·��µ��oµ��¦³­µ�­́¤�́­ Á�¦̧¥�Á�¸¥��́��»��ª��»¤�¸ÉÅ¤n�nµ��µ¦Â�n­µ¦¨³¨µ¥ ¡�ªnµ Î̈µÅ¥­��̧ÉÂ�n
�oª¥­µ¦¨³¨µ¥ CaCl2 �ªµ¤Á�o¤�o� 2.0% w/v ¤̧�nµ�ªµ¤Â�n�Á�ºÊ°­¼��¸É­»� ¦°�¨�¤µ �º° Î̈µÅ¥�¸ÉÂ�nÄ�­µ¦¨³¨µ¥ CaCl2 �ªµ¤
Á�o¤�o� 1.5, 1.0, 0.5% w/v Â¨³�»��ª��»¤ �µ¤ Î̈µ�́� ­Îµ®¦́��¨�µ¦�¦³Á¤·��oµ��¦³­µ�­́¤�́­ ¡�ªnµ �µ¦¥°¤¦́��»�£µ¡
Ã�¥¦ª¤�°� Î̈µÅ¥�̧ÉÄ�o CaCl2 �ªµ¤Á�o¤�o� 1.5% w/v Å�o¦́��³Â��­¼��¸É­»� Ä���³�̧É�µ¦Ä�o­µ¦¨³¨µ¥ CaCl2 �ªµ¤Á�o¤�o� 
2.0% w/v ­n��¨Ä®o Î̈µÅ¥­�¡¦o°¤�¦·Ã£�­¼�Á­̧¥� ·̈É�Â¨³¤̧�³Â���µ¦�¦³Á¤·��ªµ¤®ªµ�¨�¨� �¨�°��¦¦�»£´��r­£µ¡
�¦¦¥µ�µ«Â���́�Â�¨��n°�»�£µ¡�°� Î̈µÅ¥­�¡¦o°¤�¦·Ã£� Ã�¥�ÎµÁ�ºÊ° Î̈µÅ¥�̧É�nµ��µ¦Â�n�oª¥­µ¦¨³¨µ¥ CaCl2 �ªµ¤
Á�o¤�o�  1.5%  w/v �¦¦�»Ä��µ�¡¨µ­�·�Â¨³®»o¤�oª¥  polyethylene (PE) Â¨³  microperforated polyethylene (MPE) 
Á�¦̧¥�Á�¸¥��́��»��ª��»¤ Â öªÁ�È�¦́�¬µ�¸É°»�®£¼¤· 5 ºC �ªµ¤�ºÊ�­́¤¡´��r 95%  �´��¹��o°¤¼¨ Å�oÂ�n �µ¦Á�¨̧É¥�Â�¨�
°°��·Á�� (O2) Â¨³�µ¦r�°�Å�°°�Å��r (CO2) £µ¥Ä��¦¦�»£´��r  �µ¦­¼�Á­̧¥�ÊÎµ®�´� �µ¦Á�¨̧É¥�Â�¨�­̧ �¦·¤µ��°�Â�È��¸É
¨³¨µ¥�ÊÎµÅ�o �»� Ç ª´� ¡�ªnµ �µ¦®»o¤Á�ºÊ° Î̈µÅ¥�oª¥¡¨µ­�·� PE Â¨³ MPE �ÎµÄ®o�¦¦¥µ�µ«Ä��¦¦�»£´��r¤̧�ªµ¤Á�o¤�o��°� 
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O2 ¨�¨� Â¨³¤¸�ªµ¤Á�o¤�o��°� CO2 Á¡·É¤�¹Ê� °¸��´Ê�¥́�­µ¤µ¦��³¨°�µ¦Á�¨̧É¥�Â�¨��»�£µ¡ Å�oÂ�n �µ¦­¼�Á­̧¥�ÎÊµ®�́� 
�¦·¤µ��°�Â�È��¸É¨³¨µ¥�ÎÊµÅ�o Â¨³�µ¦Á�¨̧É¥�Â�¨�­̧�°�Á�ºÊ° Î̈µÅ¥Å�o �́��´Ê� �µ¦Ä�oÂ�¨Á�̧¥¤�¨°Å¦�r¦nª¤�́��µ¦�¦¦�»Ä�
­£µ¡�¦¦¥µ�µ«Â���́�Â�¨�­µ¤µ¦�¦´�¬µ�»�£µ¡�°� Î̈µÅ¥­�¡¦o°¤�¦·Ã£�Å�o 

: Î̈µÅ¥­�¡¦o°¤�¦·Ã£� Â�¨Á�̧¥¤�¨°Å¦�r ­£µ¡�¦¦¥µ�µ«Â���́�Â�¨� 
 

 
�{�®µ­Îµ�́��¸É¤̧�¨�n°�µ¦­¼�Á­̧¥£µ¥®΅��µ¦Á�È�Á�̧É¥ª Î̈µÅ¥ �º° �µ¦­¼�Á­̧¥�ÊÎµ �µ¦Á�¨̧É¥�Á�}�­̧Á� º̈°� Â¨³�µ¦

Á�oµ�Îµ¨µ¥�°�Ã¦� Ã�¥Á�¡µ³�µ¦Á�·�­̧�ÊÎµ�µ¨�°�Á� º̈°��¨ �¹É��ÎµÄ®o�µ¦¥°¤¦́��°��¼o�¦·Ã£�¨�¨� Â¤oªnµ�µ¦Á�¨̧É¥�Â�¨�
�́�� n̈µª�³Å¤n¤̧�¨�¦³���n°¦­�µ�·�°�Á�ºÊ°�¨�È�µ¤ Á¡ºÉ°Â�o�{�®µ�́�� n̈µª �µ¦Á¡·É¤¤¼¨�nµ Î̈µÅ¥­�Ã�¥�µ¦Â�¦¦¼��´Ê��o�¡¦o°¤
�¦·Ã£� (minimally processed) �¹�Á�}�Â�ª�µ��¹É�­µ¤µ¦�Á¡·É¤¤¼¨�nµÄ®o�́� Î̈µÅ¥Å�o °¥nµ�Å¦�È�µ¤°µ®µ¦�¦³Á£��̧Ê ¤̧
΅�¬�³Á�¡µ³�oª¥�µ¦¤̧¡ºÊ��·ª�¸ÉÅ¤n�nµ��µ¦�nµÁ�ºÊ° Â¨³Á�ºÊ°Á¥ºÉ°�¸ÉÁ­̧¥®µ¥�µ��µ¦®´É��́��¹É�°µ�Á�·��µ¦Á­̧É¥¤Á­̧¥�µ�µ¦Á�oµ
�Îµ¨µ¥�°��» ·̈��¦̧¥rÅ�o�nµ¥ (Olaimat and Holley, 2012) ®¦º°Â¤oÂ�nÁ�·��µ¦Á­ºÉ°¤Á­̧¥Á�ºÉ°��µ��µ¦Á�¨̧É¥�Â�¨��µ�­¦¸¦ª·�¥µ
Â¨³�µ¥£µ¡�̧É�¦³���n°�»�£µ¡�°�� ·̈�£´��r �ªµ¤­¼�Á­̧¥®΅�¤̧Â�ªÃ�o¤�¸É�³Á�·��¹Ê�Á�ºÉ°��µ��µ¦�́��µ¦ �µ¦�́�Á�È�Â¨³
�¦¦�»£´��r�¸ÉÅ¤nÁ®¤µ³­¤  ¦³���µ¦�¦¦�»�oª¥­£µ¡�¦¦¥µ�µ«�´�Â�¨� (modified atmosphere packaging; MAP) �¹�Å�o�¼�
�Îµ¤µÄ�o°¥nµ��ªoµ��ªµ�Á¡ºÉ°¦́�¬µ�»�£µ¡�°��́�Â¨³�¨Å¤o¦ª¤�¹��°�­� Â�¨Á�̧¥¤�¨°Å¦�r¤́�Ä�oÄ�°»�­µ®�¦¦¤Á¡ºÉ°Á�}�
¦́�¬µÁ�ºÊ°­́¤�́­�°��́��¨Å¤oÃ�¥�µ¦�»n¤ �¨�°�Â�¨Á�̧¥¤�¨°Å¦�r­µ¤µ¦��³¨°�µ¦­»� Â¨³�¦³�ª��µ¦�̧ÉÁ�̧É¥ª�o°��́��µ¦
Á­ºÉ°¤­£µ¡ ¦ª¤�¹��µ¦­¼�Á­̧¥�µ��»��nµ�µ�°µ®µ¦Â¨³�ªµ¤Åª�n°Á�ºÊ°Ã¦� (de Freitas et al., 2012; Saure, 2014) �µ¦Ä�o
Â�¨Á�̧¥¤�¨°Å¦�r�³Ä®o�¨�̧¥·É��¹Ê�®µ�Ä�o¦nª¤�́�ª·�¸�µ¦®΅��µ¦Á�È�Á�̧É¥ª°ºÉ� Ç Á�n� �µ¦Ä�o¦nª¤�́�Å�Ã��µ�Â¨³�µÃ�Å�Ã��µ� 
­µ¤µ¦�¥º�°µ¥»�µ¦Á�È�¦́�¬µ­�¦°ªrÁ�°¦r¦̧Å�o (Nguyen and Nguyen, 2020) Â¤oªnµ�µ¦Ä�oÂ�¨Á�¸¥¤®΅��µ¦Á�È�Á�̧É¥ª�³�̧�n°
�»�£µ¡�°��¨Å¤o Â�n�ªµ¤Á�o¤�o��°�Â�¨Á�̧¥¤�¸É¤µ�Á�·�Å�°µ��ÎµÄ®o�µ¦Á�¨¸É¥�­̧Â¨³¦­�µ�·�µ��¦³­µ�­́¤�́­�¸ÉÅ¤n¡¹�
�¦µ¦��µ �¹��o°�Ä�oÂ�¨Á�¸¥¤�¨°Å¦�rÄ��¦·¤µ��̧ÉÅ¤nÄ®o­n��¨�¦³���n°¦­�µ�·�°�� ·̈��¨ �́��´Ê� �µ¦«¹�¬µÄ��¦´Ê��¸Ê�¹�¤̧
ª´��»�¦³­��rÁ¡ºÉ°«¹�¬µ�»�£µ¡�°� Î̈µÅ¥­�¡¦o°¤�¦·Ã£��¸É��­£µ¡�oµ�Á�ºÊ°­́¤�́­Ã�¥�µ¦�»n¤�oª¥Â�¨Á�̧¥¤�¨°Å¦�r ¦nª¤�́�
�µ¦�¦¦�»�oª¥¢d r̈¤�¸É¤̧�µ¦�¹¤�nµ��°��pµ�­¼� 
 

อุปกรณ์และวิธีการ 
1.  

�Îµ�µ¦��¨°�Ã�¥Â�³Á� º̈°� Î̈µÅ¥Â¨³�ªoµ�Á¤ È̈�°°� (Figure 1) Â¨³Â�n Î̈µÅ¥Ä�­µ¦¨³¨µ¥Â�¨Á�̧¥¤�¨°Å¦�r
�ªµ¤Á�o¤�o� 0.5, 1.0, 1.5 Â¨³ 2.0% (w/v) Á�}�Áª¨µ 2 �µ�¸ Á�¦̧¥�Á�¸É¥��́��»��ª��»¤�¸ÉÅ¤n�nµ��µ¦Â�n­µ¦¨³¨µ¥Â�¨Á�̧¥¤-
�¨°Å¦�r Ã�¥�́��µ¦��¨°�Â��­»n¤­¤�¼¦�r (Completely Randomized Design; CRD) �¦ª�ª´��»�£µ¡�°� Î̈µÅ¥­�¡¦o°¤
�¦·Ã£� Å�oÂ�n �»�£µ¡�oµ�Á�ºÊ°­́¤�́­Â¨³�µ¦¥°¤¦́�Ã�¥¦ª¤ �Îµ�µ¦��¨°��¦¦¤ª·�¸¨³ 3 �ÊÎµ 
  
2. 

 5±2 °C 
�ÎµÁ�ºÊ° Î̈µÅ¥�̧É�ªoµ�Á¤ È̈�°°�Â öªÂ�n­µ¦¨³¨µ¥Â�¨Á�̧¥¤�¨°Å¦�r�ªµ¤Á�È¤�o� 1.5% (w/v) Á�}�Áª¨µ 2 �µ�¸ Á¤ºÉ°

�¦��Îµ®���Îµ¤µ­³Á�È��ÊÎµÂ¨³�¦¦�»�oª¥¢d r̈¤¡° ·̈Á°�·¨̧� (polyethylene; PE) �ªµ¤®�µ 0.65 μm Â¨³¢d r̈¤¡° ·̈Á°�·¨̧��¸É¤̧
�nµ�µ¦�¹¤�nµ��°��pµ�­¼� (microperforated polyethylene; MPE) �ªµ¤®�µ 0.45 μm Á�¦̧¥�Á�¸¥��́��»��ª��»¤Á�È�¦́�¬µÅªo
�¸É°»�®£¼¤· 5±2°C ª´��µ¦Á�¨̧É¥�Â�¨��°��pµ�£µ¥Ä�£µ��³�¦¦�» (O2, CO2) Â¨³�»�£µ¡�°� Î̈µÅ¥�»�ª´� �́��¸Ê �µ¦­¼�Á­̧¥
�ÊÎµ®�´� �¦·¤µ��°�Â�È��´Ê�®¤��¸É¨³¨µ¥�ÊÎµÅ�o Â¨³�µ¦Á�¨̧É¥�Á�¨�­̧�»� Ç ª´�  
 

 
�ªµ¤Â�n�Á�ºÊ°�°�Á�ºÊ° Î̈µÅ¥Á¤ºÉ°�nµ��µ¦Â�n�oª¥­µ¦¨³¨µ¥ CaCl2 �µ� 2 �µ�¸ Â­��Ä� Figure 1 �¹É��µ¦Â�n�oª¥

­µ¦¨³¨µ¥ CaCl2 �ªµ¤Á�o¤�o� 2.0% ¤̧�nµ�ªµ¤Â�n�Á�ºÊ°�°� Î̈µÅ¥­�­¼��¸É­»� Á�nµ�́� 6.43 N ¦°�¨�¤µ�º° 1.5%, 1.0% Â¨³ 
0.5% ¤̧�nµÁ�nµ�́� 5.43, 4.99 Â¨³ 4.18 N �µ¤ Î̈µ�́� ��³�¸É�»��ª��»¤ (Å¤nÂ�n­µ¦¨³¨µ¥) ¤̧�nµ�o°¥�¸É­»�Á�nµ�́� 2.22 N �nµ�¸É
ª´�Å�oÅ¤n¤̧�ªµ¤Â���nµ��́��µ�­�·�· �¸É¦³�́��ªµ¤Á�ºÉ°¤́É� 95% Á�ºÉ°��µ� Â�¨Á�̧¥¤Á�}��µ�»°µ®µ¦�̧É�nª¥­n�Á­¦·¤�µ¦�¼��¹¤�µ�»
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Figure1  Effect of CaCl2 dipped on firmness of 
fresh-cut longan 

Figure 2  Effect of CaCl2 dipped on sensory   
quality of fresh-cut longan 

°µ®µ¦°ºÉ� Ç Á�̧É¥ª�o°��́��µ¦�¼��ÊÎµÁ�oµ­¼nÁ�¨ r̈ �¦³�»o��µ¦�Îµ�µ��°�Á°�Å�¤r �nª¥Á�ºÉ°¤¥¹�Ã¤Á¨�»¨�°�Á¡��·� �¹É�Á�}�
°��r�¦³�°�­Îµ�́��°��´Ê� middle lamella �¸É�Îµ®�oµ�¸ÉÁ�ºÉ°¤¥¹���´�Á�¨ r̈�¸É°¥¼n�·��́�Ä®o��´�Á�¨ r̈Â�È�Â¦� ¤̧�ªµ¤¥¹�®¥»n�¤µ�
�¹Ê� Â¨³ CaCl2 Á�}�­µ¦�nª¥Ä®o�́�Â¨³�¨Å¤o¤̧Á�ºÊ°­́¤�́­Â�È� (firming agent) �·¥¤Ä�o�́��¨Å¤o�n°��ÎµÅ��¦¦�»�¦³�l°� Á�n� 
·̈Ê��̧É Î̈µÅ¥ Â°�Á�d¨ ¤³Á�º°Á�« Â¨³¤́� ¦́É� �ªµ¤Á�o¤�o�Å¤nÁ�·� 1.0% �µ¦Ä�o�¦·¤µ� CaCl2 ¤µ�®¦º°�o°¥�³�¹Ê�°¥¼n�́��¦·¤µ�
Á¡��·��¸É¤̧°¥¼nÄ��́�Â¨³�¨Å¤o��·��´Ê� Ç Á�ºÊ° Î̈µÅ¥�¸É�nµ��µ¦Â�nÄ�­µ¦¨³¨µ¥ CaCl2 �ªµ¤Á�o¤�o� 1.5% ¤̧�³Â���µ¦¥°¤¦́�
Ã�¥¦ª¤­¼��¸É­»� Á�ºÉ°�¤µ�µ�¤̧�³Â���µ��oµ�Á�ºÊ°­́¤�́­ ¦­�µ�· Â¨³­̧­¼��¸É­»� Ã�¥�̧É�³Â���oµ�Á�ºÊ°­́¤�́­�°� Î̈µÅ¥�³­¼��¹Ê�
�µ¤�ªµ¤Á�o¤�o��°� CaCl2 °¥nµ�Å¦�È�µ¤ CaCl2 �ªµ¤Á�o¤�o� 2.0% ¤̧�³Â���µ��oµ�Á�ºÊ°­́¤�́­�o°¥�¸É­»� Á�ºÉ°��µ�Â�È�
Á�·�Å� Â¨³­n��¨�n°�µ¦¥°¤¦́�Ã�¥¦ª¤�ÎµÄ®o�³Â���oµ�¦­�µ�· Â¨³� ·̈É�¨�¨� (Figure 2) �µ��µ¦��­°��oµ��¦³­µ�
­́¤�́­�°� Luna-Guzmán and Barrett (2000) ¡�ªnµ Ä�Â���µ ¼̈��¸ÉÂ�nÄ�­µ¦¨³¨µ¥ CaCl2 �ªµ¤Á�o¤�o� 1.0% Â¨³ 2.5% 
¤̧�³Â���ªµ¤�¤­¼��ªnµ�»��¸ÉÅ¤n�nµ��µ¦Â�n�oª¥­µ¦¨³¨µ¥ CaCl2 Â¨³®µ�Á¡·É¤�ªµ¤Á�o¤�o��°� CaCl2 �µ� 1.0 Á�}� 2.5% 
�³�ÎµÄ®oÂ���µ ¼̈�¤̧¦­�¤�¹Ê� ­Îµ®¦́�­�¦°ªrÁ�°¦r¦̧�¸ÉÂ�n�oª¥ CaCl2 �ªµ¤Á�o¤�o� 3.0% ¦nª¤�́� �µÃ�Å��µ�Å¤n ¡�ªnµÁ�·�¦­�¤
Á�ºÉ°��µ��ªµ¤�¤�°� CaCl2 �³�¼�¥́�¥́Ê��oª¥�¦��·�¦·��¹É�¤̧°¥¼nÄ�­�¦°ªrÁ�°¦r¦̧ (Nguyen and Nguyen, 2020)  

 
 

 
 

 

 
 

 
 
 
 

Table 1 Â­���µ¦Á�¨̧É¥�Â�¨� O2  CO2 Â¨³�¦·¤µ� SSC �°� Î̈µÅ¥­�¡¦o°¤�¦·Ã£� �¹É�¡�ªnµ Ä�ª´�Á¦·É¤�o��¦·¤µ� 
O2Â¨³ CO2 ¤̧�nµÁ�̧¥�Á�nµ�́��¦¦¥µ�µ«���· Ä��»��ª��»¤ (Å¤nÅ�o�¦¦�»�oª¥¢d r̈¤¡¨µ­�·�) Â¨³¤̧�nµ���̧É�¨°��µ¦Á�È�¦́�¬µ 
­nª��µ¦Á�¨̧É¥�Â�¨�£µ¥Ä��¦¦�»£´��r¢d r̈¤��·� PE Â¨³ MPE �´Ê� ¡�ªnµ O2 £µ¥Ä��¦¦�»£´��r¢d r̈¤ PE �nµ¨�¨��ÉÎµ�ªnµ�µ¦
�¦¦�»�oª¥¢d r̈¤ MPE �¨°��µ¦Á�È�¦́�¬µ Ä��µ��¦��́��oµ¤�È¤̧�µ¦­³­¤ CO2 £µ¥Ä��¦¦�»£´��r¢d r̈¤ PE  ­¼��ªnµ¢d r̈¤ MPE 
�oª¥  Á�ºÉ°��µ�¢d r̈¤��·� PE ¤̧�µ¦Â¨�Á�¨¸É¥��pµ��ÉÎµ�ªnµ�»� MPE �¹�¤̧�µ¦Â¨�Á�¨¸É¥��pµ� O2 �́��¦¦¥µ�µ«£µ¥�°�Å�o�ÉÎµ
�ªnµ¢d r̈¤ MPE Ã�¥ Khan et al, (2020) ¦µ¥�µ�ªnµ Î̈µÅ¥�¸É�¦¦�»Ä�¢d r̈¤��·� PE �¸É¤̧�»�­¤�´�·Ä��µ¦Â¨�Á�¨̧É¥��pµ�­¼� Â öª
Á�È�¦́�¬µ�¸É°»�®£¼¤· 5±2°C ­µ¤µ¦�Á�oµ­¼n�¦¦¥µ�µ«Â��­¤�»¨Å�o£µ¥Ä� 7 ª´� �¹É�¤̧�nµ�ªµ¤Á�o¤�o��°� CO2 �¦³¤µ� 7% 
�¹É�Á�}��ªµ¤Á�o¤�o��¸ÉÁ®¤µ³­¤Ä��µ¦Á�È�¦́�¬µ Î̈µÅ¥ Â¨³ O2 �¦³¤µ� 3% Å¤nÄ®o Î̈µÅ¥Á�·�� ·̈É�¦­�·����· Â¨³®µ� O2 �ÉÎµ�ªnµ 
3% �³�ÎµÄ®oÁ�·�Á°�µ�°¨£µ¥Ä�Á�ºÊ°�¨ Î̈µÅ¥ ­Îµ®¦́��µ¦Á�¨̧É¥�Â�¨��¦·¤µ� SSC �´Ê� ¡�ªnµ�»��ª��»¤¤̧Â�ªÃ�o¤Á¡·É¤­¼��¹Ê�
�¨°�°µ¥»�µ¦Á�È�¦́�¬µ 5 ª´� °µ�Á�ºÉ°�¤µ�µ��µ¦­¼�Á­̧¥�ÊÎµ (Å¤nÅ�oÂ­���o°¤¼¨) �¹É�¤̧�nµ¤µ��ªnµ Î̈µÅ¥�̧É�¦¦�»Ä�¢d r̈¤��·� 
MPE Â¨³ PE �¸É¤̧Â�ªÃ�o¤�°��nµ SSC ���¸É�¨°�°µ¥»�µ¦Á�È�¦́�¬µ 5 ª´� (Table 1)  

�µ¦Á�¨¸É¥�Â�¨� L* �º°�nµ�ªµ¤­n°�­ªnµ��°�Á�ºÊ° Î̈µÅ¥ Á¤ºÉ°�¦¦�»Ã�¥¢d r̈¤��·� PE Â¨³ MPE Á�¦̧¥�Á�¸¥��́��»�
�ª��»¤�¹É�Å¤nÅ�o®»o¤¢d r̈¤ 5±2 ºC ¡�ªnµ �nµ L* �°��»��»��µ¦��¨°� ¤̧�nµÁ�¨̧É¥�Â�¨�Á¡¸¥�Á È̈��o°¥�¨°��µ¦Á�È�¦́�¬µ Â¨³
Å¤nÂ���nµ��́��µ�­�·�·   Á�n�Á�̧¥ª�́��nµ a* �¹É�Å¤nÂ���nµ��́��µ�­�·�·Â¨³¤̧�nµ�n°��oµ����̧É ­Îµ®¦́� �nµ b* �º° �nµ­̧Á® º̈°� �»�
�»��µ¦��¨°�¤̧�nµ¨�¨� Á¤ºÉ°Á�È�¦́�¬µ�µ��¹Ê� �¹É�ª´��¸É 4 �°��µ¦Á�È�¦́�¬µ ¡�ªnµ �nµ b* �°��»��ª��»¤¤̧�nµ�nµ��µ��»��µ¦
��¨°�°ºÉ�°¥nµ�¤̧�´¥­Îµ�́�  Á�nµ�́� 4.95 ­Îµ®¦́�Á�ºÊ° Î̈µÅ¥�̧É�¦¦�»Ä�¢d r̈¤�´Ê���·� PE Â¨³ MPE �´Ê� ¤̧�nµÁ�nµ�́� 3.77 Â¨³ 
2.05 �µ¤ Î̈µ�́� (Table 2) 
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Table 1  Effect of modified atmosphere packaging on 
O2, CO2 and SSC changes of fresh-cut longan 
during storage at 5±2°C 

Table 2  Effect of modified atmosphere packaging 
on color changes  (L* ,a* and b*) of fresh-
cut longan during storage at 5±2°C 

 
 
 

 
treatments Storage time (day) 

0 1 2 3 4 5 

O2 Control 20.8 20.8b 19.1 19.0a 18.6 19.1b 

(%) MPE 20.8 19.2a 18.6 18.5b 18.6 19.3b 

 PE 20.8 18.1a 17.1 17.3b 16.9 17.6a 

 P-value - * ns * ns * 
 SD - 1.41 1.04 0.92 0.97 0.93 

CO2 Control 0.03 0.05a 0.57a 0.11a 0.07a 0.06a 

(%) MPE 0.03 0.05a 2.07b 0.21a 0.16a 0.15a 

 PE 0.03 3.29b 2.21b 2.54b 2.36b 1.89b 

 P-value - * * * * * 
 SD - 1.61 0.82 1.13 1.15 0.93 

SSC Control 21.9 22.8b 25.4b 27.3a 28.0b 25.2b 

(%) MPE 20.8 20.2a 18.8a 20.5a 20.5a 19.4a 

 PE 21.7 20.1a 19.8a 19.4b 19.9a 19.0a 

 P-value - * * * * * 
 SD - 1.52 3.56 4.28 4.51 3.46 
 

 
�µ¦Ä�o­µ¦¨³¨µ¥Â�¨Á�¸¥¤�¨°Å¦�r�ªµ¤Á�o¤�o� 1.5% ­µ¤µ¦��¦́��¦»�Á�ºÊ°­́¤�́­�°� Î̈µÅ¥­�¡¦o°¤�¦·Ã£�Ä®o�̧�¹Ê�

Å�o Â�n®µ�Á¡·É¤�ªµ¤Á�o¤�o�¤µ��ªnµ 1.5% �³�ÎµÄ®o Î̈µÅ¥­�¡¦o°¤�¦·Ã£�Á­̧¥¦­�µ�· ­Îµ®¦́��µ¦�¦¦�»Â��­£µ¡�¦¦¥µ�µ«
�́�Â�¨�Ã�¥Ä�o¢d r̈¤¡¨µ­�·���·� polyethylene (PE) Â¨³ microperforated polyethylene (MPE) Å¤n�ÎµÄ®o�»�£µ¡�°�
Î̈µÅ¥­�¡¦o°¤�¦·Ã£�Â���nµ��́��¨°�°µ¥»�µ¦Á�È�¦́�¬µ�̧É°»�®£¼¤· 5±2 °C 

 
 

�µ�ª·�´¥�¸ÊÅ�o¦́��µ¦­�´�­�»�Á�¦ºÉ°�¤º°�µ�«¼�¥r�ª´��¦¦¤Á��Ã�Ã¨¥̧®΅��µ¦Á�È�Á�̧É¥ª �¦³�¦ª��µ¦°»�¤«¹�¬µ 
ª·�¥µ«µ­�¦r ª·�´¥Â¨³�ª´��¦¦¤ Â¨³�°�°��»�®o°���·�´�·�µ¦­µ�µÁ��Ã�Ã¨¥̧®΅��µ¦Á�È�Á�̧É¥ª ��³ª·«ª�¦¦¤Â¨³
°»�­µ®�¦¦¤Á�¬�¦ ¤®µª·�¥΅¥Â¤nÃ�o ­Îµ®¦́�°»��¦�r Á�¦ºÉ°�¤º° Â¨³­�µ��̧É�Îµ�µ¦���¨°�  
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treatments Storage time (day) 

0 1 2 3 4 5 

L* Control 40.14 40.16 41.36 40.56 40.56 39.47 
 MPE 40.14 39.89 38.93 41.36 42.06 41.13 
 PE 40.14 40.40 40.56 38.93 39.17 42.15 
 P-value - ns ns ns ns ns 
 SD - 0.24 1.24 1.24 1.45 1.12 

a* Control -3.08 -3.08 -3.05 -2.53 -0.53 -0.52 
 MPE -3.08 -3.02 -2.77 -3.05 -0.68 -2.96 
 PE -3.08 -3.13 -2.53 -2.77 -0.62 -3.40 
 P-value - ns ns ns ns ns 
 SD - 0.05 0.26 0.26 0.07 0.44 

b* Control 5.06 6.03b 6.47 4.95 4.95b 2.39 
 MPE  4.70a 4.62 6.47 3.77a 3.43 
 PE  4.43a 4.95 5.09 2.05a 4.88 
 P-value - * ns ns * ns 
 SD - 0.86 0.99 0.84 1.46 1.23 


