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Packaging development steps
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Food packaging materials

Glass Metal

Paper and board Plastic

Combined materials
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Food Packaging functions

Wani et al. (2014)5



Factors affecting food deteriorations 
and spoilage

Packaging technology

https://microbenotes.com/factors-affecting-the-growth-of-microorganisms-in-food/
6
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Package permeability
 Transfer of molecules through packaging
 Permeability affects shelf-life
 Water vapor permeability
 Gas permeability



https://www.packagingstrategies.com/articles/94290-new-technology-emerges-for-extending-shelf-life-of-natural-foods
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Packaging of Dried Products



Snack and dried food products

• Potato chips, Pretzels, Peanuts, Popcorn, Pork rinds,  
Extruded snacks, Cookies and crackers, Seeds and 
nuts, Dried meat snacks, etc.

• Breakfast cereal
• Powder e.g. milk powder, coffee

Characteristics of snack products
• Low moisture, aw

• Crispy
• Hygroscopic: glazed sugar-based coating, fruit mix
• Long shelf-life
• Sensitive to humidity



Snack processing

Gould (2001) Mehta (2001)

Tortilla chips

http://www.google.co.th/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAgQjRwwAGoVChMInN-Avr7sxgIVBSOUCh2J4gSn&url=https://mothersfarms.com/&ei=Y16uVdyhGIXG0ASJxZO4Cg&psig=AFQjCNHGO9i3bD6jwIHPapm3dbfSVkekKA&ust=1437577187482857


Snack processing

• Frying
– Oil content

• Extrusion and puffing
– Light, low bulk density

• Drying
– Structure modification: Porous, dense, powder

Huber (2001)



Density
• Density/ Mass density = mass/ volume

• Bulk density =  weight of many particles of the material 

divided by the total volume they occupy. The total volume 

includes particle volume, inter-particle void volume, and 

internal pore volume

Peleg (2006)



Filling and packaging

Package style
• Flexible bags

– Premade bags
– Pillow pouches
– Flat-Bottom/Standup Styles
– Special bag features: 

• Hangup styles: integrated punched hole for peg-board (hanger)display
• Headers: extended seal areas at the top of the bag, provide additional 

flat, graphic message space in an area that does not contain product.
• Label applicators: attach preprinted labelst
• Leaflet inserters: can insert leafletsan d couponsint o the bag along 

with product
• Recloseable pouch features

• Cartons



Filling and packaging

• Packaging operation affected by product characteristics 
e.g. dust, fines, stickiness, piece size, piece weight and 
product volume

Kuhr (2001)

Production rate:

 Bag machine 

 Filler

 Product



Filling and packaging
• Gross filling

– Rarely used for snack foods due to inherent speed 
limitations and inaccuracy

– Product is filled to a prescribed level
• Volumetric filling

– adjustable volumetric cup
– high production rates
– Simple to operate, maintain

• Auger filling 
– screw contained inside a tube
– Suitable for powdery or fine-grained products
– Accuracy is dependent on bulk density of product

• Net weight filling
– most accurate means of filling
– Combination weigher: radial or linear

Auger filler



Filling and packaging
• The computer selects and combines filling from multiple scales to 

most accurately meet the desired package target weight
• Speed and accuracy are partly dependent on number of scale or 

weigh cells. More scales give the computer more potential 
combinations for achieving better accuracy and are able to 
recover more quickly between package cycles

Kuhr (2001)



Flexible bag

The configuration of the 
film seal is determined by 
 Material type
 Product characteristics
 Machine type

Kuhr (2001)



Cartons

• Snack foods are seldom filled directly into cartons 
because of the need for an hermetic environment.

Kuhr (2001)

Bag-in-box
 Pouches often incorporate gussets, 
or tucks, on both sides to maintain a 
rectangular shape of the filled pouch to 
simplify inserting it into the carton



End loading bag-in-box

Kuhr (2001)



Snack and dried food deteriorations
 Dried foods: low aw that prevent microbial growth
• Moisture gain resulting in loss of crispness, sticking powder
• Lipid oxidation: rancidity, off-flavor/odour, accelerate browning
• Loss of vitamin and color
• Breakage, cracking
• Loss of aroma from flavored products
• Non-enzymatic browning
 Packaging technologies to preserve quality
• N2 flushing: to remove oxygen, and sealed with a pillow 

headspace to help cushion fragile products against breakage
• Oxygen and moisture scavengers



Glass transition temperature Tg

Tg of solids depends on molecular weight and water 



Moisture related physic-chemical changes of foods

• Loss of crispness as a function of aw and hence water content
• Glassy snacks transform into rubbery snacks once Tg decrease 

to well below room temperature due to water plasticization

Robertson (2013)

Crispy

Soft



Moisture related physic-chemical changes of foods

• The storage of foods in the rubbery states accelerates 
physic-chemical changes including: crystallization, 
sticking of powder, structural collapse

• The rate of reaction depends on T-Tg

Structural collapse and shrinkage 
of dried foods Stickiness of milk powder



Packaging requirements

• Light barrier 
– brown-colored glassine paper, brown pigmented 

plastic layers in co-extruded films  which blocked 
about 80% of ambient light. 

– Metallized films are superior light barrier, typically 
blocking >99% of light.

• Grease proofness due to high oil content
• Flavor and aroma barrier
• Moisture barrier
• Oxygen barrier
• Puncture resistance



Packaging of snack and dried foods
• Rigid packaging: carton, metal can, glass jar
• Flexible packaging

– OPP/CPP
– Matte-finished OPP and special coating techniques (applied 

to the outside surface of OPP film) are available
– Metallized film: metCPP/OPP, metOPET/PE
– PVDC coated OPP; ON e.g. K-OPP/PE, K-ON/PE, K-ON/CPP
– Cellulosic materials (cellophane and glassine paper)
– Aluminium laminates: high valued products e.g. milk powder

 Home-use popcorn: barrier to 
eliminate the possible loss of 
moisture, which is critical to 
successful popping.





Permeabilities to water vapour and oxygen
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Dixon (2011)



Barrier properties of films

https://acpvdc.com/en/latex_property.html



lay

https://acpvdc.com/en/latex_property.html



Conclusions

 Packaging design for dried foods 
Graphic and structural design 
Characteristics of dried products 
Quality deteriorations
Target shelf-life
Material selection : Multilayer/ monolayer
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