
Extending the Shelf Life of Fluid Dairy and Juice Products 
Packaged in Paperboard Containers 

 
Shelf life has many definitions depending on intended use of the product.  For most low acid 
products (pH > 4.6), shelf life actually can be broken into two criteria. 
 

1. Shelf Life is the time period before the quality of a perishable product could potentially 
become a public health risk.   

2. Shelf life is also the time period where the quality of a perishable product is such that it is 
no longer a saleable product.   

 
Shelf Life is always expressed in days.  
 
Shelf Life is governed by local and national regulations, microbiological development, and 
organoleptic (flavor, odor, etc.) factors such as enzyme breakdown, vitamin degradation, and 
other chemical reactions.   
 
Critical factors for shelf life extension include: 

§ Raw product quality 
§ Processing time and temperatures 
§ Storage and distribution conditions 
§ Packaging environment 
§ Retail distribution storage environment 

 
Raw product microbiological quality is critical in extension of shelf life.  Studies show that when 
raw microbiological counts are high, shelf life extension is difficult to consistently keep in 
control. 
 
Adequate processing time / temperature relationships have to be determined to give the producer 
the required shelf life.  There are mandatory minimums required by regulatory agencies, but at 
times, it might be necessary to deliver a higher process to yield the required shelf life of the 
finished product.  Processing systems should be designed to aseptic standards even though the 
product is refrigerated.  Equipment design should be to the highest sanitary standards and be 
easily cleaned and sterilized utilizing traditional CIP (Clean In Place) / SIP (Sterilize In Place) 
methods. 
 
Storage and distribution systems in the plant are critical in that aseptic conditions must be 
maintained in this equipment.  Failure to maintain aseptic standards will deteriorate shelf life by 
post process contamination.  Surge tanks should be designed to aseptic standards with controlled 
sterile air venting, the ability to SIP the tank utilizing steam or chemicals and the ability to CIP 
using traditional methods.  Controls should exist around the tank to adequately control and record 
all functions of the tank. 
 
Packaging equipment must be able to preserve the product microbiologically in the state it was 
given to ensure maximum shelf life.  Although the product is refrigerated, aseptic standards 
should be adhered to in the design of the machine for most systems, to achieve maximum shelf 
life of the product.   
 



Machine features, which assure proper sanitation is maintained, are critical for shelf life 
extension.  Machine features maintain control of all the various places where contamination can 
occur.  
 

Good hygienic machine design utilizes automatic sanitizing systems, which periodically 
spray sanitizing solution on product contact surfaces to maintain good hygienic state of 
the machine surfaces.  Condensate control minimizes the formation of condensate on 
various surfaces of the machine that must be cooled.  Minimizing condensation is critical 
to the success of a long life packaging machine.  Good CIP procedures and pre-
production sanitation must be practiced by the processor, along with hand cleaning of 
non-CIP machine surfaces.    
 
Good environmental controls are also critical in a packaging machine.  The use of a 
HEPA (High Efficiency Particulate Air), utilizes a system of filters that are 99.97% 
effective upon particles that are at least 0.3 microns in size.  Good CIP procedures and 
pre-production sanitation must be practiced by the processor, along with hand cleaning of 
non-CIP machine surfaces.   
 
To ensure sanitation of the package is maintained, it is best to minimize the handling of 
blank packages by human hands.  Storage of carton blanks in a clean environment is also 
essential to maintaining package sanitation.  Operators and maintenance personnel need 
to constantly be aware of their effect on machine sanitation.  Keeping hands sanitized 
either through repeated hand sanitizing, or utilizing sanitized gloves are techniques to 
maintain sanitation.  When adjustments are made to the machine, sanitizing steps must be 
performed to assure the machine is not compromised in any way. 
 
The carton itself must be sanitized prior to filling.  The utilization of aseptic technology 
will ensure the cartons will be organism free prior to filling.  Utilizing 35% hydrogen 
peroxide or similar sterilants to give at least a 4 log reduction will ensure the package is 
properly treated prior to filling 
 
Remember, a packaging machine only preserves the quality of product it is supplied.  It 
does nothing to improve shelf life.  

 
Distribution and retail environment is probably the most critical for preservation of shelf life.  
Studies have shown that increases in storage and distribution temperatures can dramatically cut 
shelf life of the finished product. 
 
Putting all these practices together into the design and operation of a plant should, when run 
properly, give the producer the shelf life they require. 
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