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Packaging for Food Has 
4 Functions:

ÅProtection

ÅShelf life extension

ÅConvenience

ÅCommunication



Levels of Packaging:

1st

2nd

3rd

 



Protection from Injury



Protection from the  
Environment
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Minimize 
Water 
Loss



Compatibility 
with the 
Distribution 
Chain



Compatibility 
with the 
Handling  
System



Produce Cooling

ÅPackage venting should be designed to facilitate 
contact between produce and cooling medium

Forced-air Cooling    Hydrocooling



Compatibility 
with the 
Distribution 
System



Refrigerated Truck Airflow 
Management

Courtesy of Thermo King

Top-Air Delivery
ü Designed to create an envelope of cold air around frozen cargo
ü Package venting must line up with horizontal air flow



Bulkhead
Courtesy of Thermo King

Marine Container Airflow 
Management

Bottom-Air Delivery
üPackage venting must 

accommodate vertical air 
flow



Produce Boxes ς mostly 
corrugated paper



Returnable Plastic 
Containers (RPCs)

üA green technology
V39 percent less total energy
V95 percent less solid waste 
V29 percent less total greenhouse 

gas emissions 
 (than corrugated containers) (Source: PackagingRevolution.net 

white paper, 2012)



Consumer packages



Consumer packages



Consumer 
packages of fresh-
cut produce



Plastic Consumer Packages 
Within Fiberboard Cartons



Characterizing Plastic Packages

- Tensile Properties

- Tear Strength

- Impact Strength

- Heat-Seal Strength

- Water Vapor Transmission

- Gas Permeability

- Min/Max Temperature

- Stress-crack Resistance



Principles of Modified 
Atmosphere Packaging (MAP)
ÅModified atmosphere packaging restricts gas 

diffusion via:

ïSemipermeable films

ïMicroporous films

ïMicroporous patches

ïPerforations



MAP for Produce 

ÅHow Does it Work? 

ÅMatch the product respiration rate to the 
package permeability to achieve the desired 
atmosphere at a desired temperature

ï1-5% O2 to reduce metabolism (respiration)

ï0-20% CO2 to inhibit spoilage      
microorganisms

ïWater vapour barrier
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MAP for Meats 

ÅHow Does it Work? 

ÅThe main challenge is to retain red color while 
retarding growth of aerobic spoilage bacteria

ïBarrier films used to maintain 60-80% O2 (favors 
red oxymyoglobin) and 20-40% CO2 (inhibits 
aerobic spoilage bacteria)

ïRed meat like beef needs          
higher O2 than pork or         
poultry



MAP for Fish and Seafood 

ÅHow Does it Work? 

ÅBacteria and enzymes that degrade the flesh 
(protein) may or may not require O2
ÅFatty fish turn rancid in the presence of O2

ïBarrier films used to maintain 20-50% CO2 
(inhibits aerobic spoilage bacteria)

ïRemainder of atmosphere          
contains O2 and/or N2 in          
product-specific amounts
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Principles of MAP for 
Produce

ÅProduct respiratory 
quotient (RQ):

ïCO2/O2 = 1

ÅFilm permeability 
ratio όʲύΥ

ïCO2/O2 = 4-6 for 
films 

ïCO2/O2 = 0.8 for 
perforations



Principles of MAP for 
Produce

ÅPassive versus active MAP: establishing the 
steady state atmosphere

ïActive MAP = gas flushing before sealing to create 
the expected steady state atmosphere

ïRapid establishment of the modified atmosphere 
is critical for prevention of cut surface browning


