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Abstract 
 Pineapple is an important fruit of Thailand. A major problem of pineapple fruit is internal browning during 
low temperature storage and these lead to unacceptable by customer. Therefore, the objective of this research 
was to investigate the effect of 1-MCP microbubbles (MBs) dipping on delaying of internal browning of pineapple 
cv. Trad See Thong during low temperature storage. Fruit were dipped into 100 ppm 1-MCP MBs for 10 min then 
stored at 13ºC for 21 days. At every 7 days interval, fruit were transferred to 25ºC for 2 days. The untreated fruit 
was set as a control. It was found that 1-MCP MBs treatment delayed internal browning and retarded weight loss 
during storage. In addition, overall acceptance score, pulp firmness, titratable acidity and vitamin C content were 
higher than those without 1-MCP MBs treatment. These results suggested that the application of 100 ppm 1-MCP 
MBs for 10 min could delay internal browning and maintained quality of Trad See Thong  pineapple fruit during 
storage.  
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Figure 1  Percentage of weight loss of pineapple treated with 100 ppm 1-MCP MBs during storage at 13ºC for 21 

days compared to untreated fruits (control). 

  

 
 
 
 
 
 
 
 
Figure 2 Internal browning score of pineapple   Figure 3 Overall acceptance score of pineapple 
 treated with 1-MCP MBs during storage    treated with 1-MCP MBs during storage 
 at 13ºC + 25ºC for 2 days compared to   at 13ºC + 25ºC for 2 days compared to 
 untreated fruits (control).     untreated fruits (control). 
 
 
 
 
 
 
 
 
 
 
Figure 4  Changes of fruit firmness (A) titratable acidity (B) and ascorbic acid content (C) in pineapple treated 

with 1-MCP MBs during storage at 13ºC + 25ºC for 2 days compared to untreated fruits (control). 
 

 
 1-MCP   100 ppm 

  Selvarajah et al. (2001)  Setha et al. (2013)   1-MCP 



.                           50   3 ( )  2562                                       43 

  1-MCP 
 (Hershkovitz et al., 2005; Massolo et al., 2011)  1-MCP 

 
   (Lichanporn et al., 2009) 

 1-MCP  
 

  8   100  
  quinone 

 quinone  (Shin et al., 2008) 
 1-MCP  

 
 

 
 1-MCP   100 ppm  10  

 
 
 

 
   

 .   
 

 
Hershkovitz, V., S.I. Saguy and E. Pesis. 2005. Postharvest application of 1-MCP to improve the quality of various avocado cultivars. 

Postharvest Biol. Tech. 37: 252 264. 
Lichanporn, I., V. Srilaong, C. Wongs-Aree and S. Kanlayanarat. 2009. Postharvest physiology and browning of longkong (Aglaia 

dookkoo Griff.) fruit under ambient conditions. Postharvest Biol. Tech. 52(3): 294-299. 
Massolo, J.F., A. Concellón, A.R. Chaves and A.R. Vicente. 2011. 1-Methylcyclopropene (1-MCP) delays senescence, maintains 

quality and reduces browning of non-climacteric eggplant (Solanum melongena L.) fruit. Postharvest Biol. Tech. 59: 10 15. 
Opio, P., P. Jitareerat, N. Pongprasert, C. Wongs-Aree, Y. Sazuki and V. Srilaong. 2017. Efficacy of hot water immersion on lime 

(Citrus auranifolia, Swingle cv. Paan) fruit packed with ethanol vapor in delaying chlorophyll catabolism. Scientia Hort. 224: 
258-264.  

Pongprasert, N. and V. Srilaong. 2014. A novel technique using 1-MCP microbubbles for delaying postharvest ripening of banana 
fruit. Postharvest Biol. Tech. 95: 42 45. 

Roe, J.H., M.B. Milles, M.J. Oesterling and C.M. Damron. 1948. The determination of diketo-l-gulonic acid, dehydro-l-ascorbic acid 
and l-ascorbic acid in the same tissue extract by the 2,4-dinitrophenylhydrazine method. J. Biol. Chem. 174: 201 208. 

Ronald, E.W., E.A. Terry, A.D. Eric, H.P. Michael, S.R. David, J.S. Steven, F.S. Chaeles, S. Denise and S. Peter. 2005. Hanbook of 
food analytical chemistry pigments, colorents, flavors, texture and bioactive food components. John Wiley & Sons, Inc. 
Hoboken. New Jersey. 606 p. 

Selvarajah, S., A.D. Bauchot and P. John. 2001. Internal browning in cold stored pineapple is suppressed by a postharvest 
application of 1-MCP. Postharvest Biol. Tech. 23: 167-170. 

Setha, S., A. Kongsuwan and A. Srilaong. 2013. Reduced internal browning in pineapple fruit by 1-MCP pretreatment and the 
antioxidant response, Acta Hortic. 1012: 573-579. 

Shin, Y., J.A. Ryu, R.H. Liu, J.F. Nock and C.B. Watkins. 2008. Harvest maturity, storage temperature and relative humidity affect fruit 
quality, antioxidant contents and activity and inhibition of cell proliferation of strawberry fruit. Postharvest Biol. Tech. 49: 
201-209. 

 


