
 

 
  

   

(precooling)

(modified 

humidity packaging) (active packaging)

dynamic controlled atmosphere

(package 

perforation

(chlorophyll fluorescence)

(real time)
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(perishable)

(postharvest)

(physiological disorders)

(Kader, 2002a) Kader(2005)

(1977)

9~21%

 

(Kader, 2002a)

(precooling) (room cooling)

(forced-air cooling) (hydrocooling) (package-icing)
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(vacuum cooling) (Kader, 2002a; Thompson, 2004)

(chilling-sensitive)

(freezing temperature) (critical temperature)(15

3 )(Kader, 2002a; Wang, 2004)

(chilling injury)

(Yahia and Singh, 2009)

 

 49 (

2010)
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(Yahia and Singh, 2009)

(modified 

humidity packaging) (active packaging)

(dynamic controlled atmosphere storage)

 

 

( 80-95%)

(Kader, 2002a)

3-10

(Kader, 2002a; 

Rodov et al., 2010)

(vapor pressure deficit)

(condensation) (sweating)

(cold chain)

(Rodov et al., 2010)
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(Rodov et al., 2010) (modified 

humidity packaging  

Shirazi and Cameron(1987)

(Rodov et 

al., 2010)  

1. (film perforation)

modified atmosphere packaging

Keitt

Ben-Yehoshua et al. 1998 40 m

2 mm Keitt

0.2 cm2

 

2. ethylene-vinyl 

acetate(EVA polyamide(PA, nylon) polyester(polyethylene 

terephthalate, PET) polystyrene(PS) polyvinylchloride (PVC)
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(Rodov et al., 2010)

Pebax� Xtend�

 

3. (hygroscopic additives)

(humidity-buffering packaging film) NaCl

zeolites

Desi Pak� Sorb-it� Tri-Sorb� Getter 

Pak� 2-in-1 Pak� MiniPax� StripPax�

Humidipak Everfresh bag  

 

(active packaging)

(Yam et al., 2005)

Yam 2005
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/ (gas 

absorbing/emitting packaging) (controlled 

release packaging (selective permeable films

 

1. /

sachet /

/

 

2.

nutraceuticals

(Lazar et al., 2010)

(essential oils)

(thymol)

(eugenol) (menthol) (eucalyptol) Montero-Prado

(2011) (cinnamon essential oil)PET

Calanda  
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12 (active label packaging)

13 PET 86

 

3.

 

(intelligent 

packaging or smart packaging)

ripeSense� (sensor label)

 

 

(controlled atmosphere storage, CA storage)

(Kader, 

2002b)
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(Saltveit, 2003)

(static CA)

(dynamic controlled atmosphere)  

(chlorophyll fluorescence)

(real time)

(Hoehn et al., 2009)

(anaerobic respiration)

(light-harvesting complex ; LHC )

(photosystem ; PS ) P680 (reaction 

center) P680

QA(plastoquinone A) (light reaction)

ATP NADPH

( 2008; DeEll et 

al., 1999)

(DeEll et al., 1999; Hoehn et al., 2009)
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Prange (2003) 20

1

1

HarvestWatchTM

 

( )

(scald) (Zanella et al., 2005)  

     

(supplement) (Kader, 2002a)
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Handling in Fruit Products 
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Abstract 

Since techniques of postharvest temperature management in fruit 

products, such as precooling and cold storage, have been well 

established, the recent trend in research and development of 

postharvest technologies in fresh fruit is toward to emphasis on 

humidity and atmosphere control. Three postharvest technologies, 

namely modified humidity packaging, active packaging, and dynamic 

controlled atmosphere, are briefly discussed in this presentation.  

Modified humidity packaging is a group of technologies, including 

package perforation, utilization of packaging materials with enhanced 

water vapor permeability, and application of hygroscopic additives and 

humidity buffering, that attempt to reducing the risk of water 

condensation in the package while still maintaining produce water loss 

as low as possible. Regarding control of atmosphere compositions, 

active packaging defined as a packaging system that actively changes 
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the condition of the package to extend shelf life or improve food safety 

or sensory properties is an active exploring and rapid progressing area.  

By continue monitoring chlorophyll fluorescence of produce or ethanol 

emission in the headspace of storage room, technology of dynamic 

controlled atmosphere can fine-tune the oxygen partial pressure in the 

storage room based on the real-time index just mentioned to more 

optimal conditions than that of conventional static controlled 

atmosphere. As a consequence, fruits stored in dynamic controlled 

atmosphere exhibit longer storability, better organoleptic quality, and 

lower incidence of physiological disorders when compared with those 

in regular controlled atmosphere storage. These techniques emphasize 

to take initiative and real-time information of the stored commodity to 

adjust the microenvironments in order to prolong postharvest life and 

quality maintenance of fresh fruit. 
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