
4.1.6 Aseptic Packaging

Up until now in our consideration of appertized foods we have discussed 
only retorted products; those which are hermetically sealed into contain-
ers, usually cans, and then subjected to an appertizing heat process in-
pack. While this has been hugely successful as a long-term method of 
food preservation, it does require extended heating periods in which a 
food’s functional and chemical properties can be adversely affected.

In UHT processing the food is heat processed before it is packed and 
then sealed into sterilized containers in a sterile environment. This 
approach allows more rapid heating of the product, the use of higher 
temperatures than those employed in canning, typically 130–140 1C, and 
processing times of seconds rather than minutes. The advantage of using 
higher temperatures is that the z value for chemical reactions such as 
vitamin loss, browning reactions and enzyme inactivation is typically 
25–40 1C compared with 10 1C for spore inactivation. This means that 
they are less temperature sensitive so that higher temperatures will 
increase the microbial death rate more than they increase the loss of 
food quality associated with thermal reactions.

F0 values for UHT processes can be estimated from the holding 
temperature (T) and the residence time of the fastest moving stream of 
product, t.

F0 ¼ t:10ðT�121Þ=10 ð4:12Þ 

Initially UHT processing and aseptic packaging were confined to liquid 
products such as milk, fruit juices and some soups which would heat up 
very quickly due to convective heat transfer. If a food contained solid 
particles larger than about 5 mm diameter it was unsuited to the rapid 
processing times due to the slower conductive heating of the particulate 
phase. Scraped surface heat exchangers have been used to process products 
containing particles up to 25 mm in diameter but at the cost of 
overprocessing the liquid phase. To avoid this, one system processes the 
liquid and solid phase separately. A promising alternative is the use of ohmic 
heating in which a food stream is passed down a tube which contains a series 
of electrodes. An alternating voltage is applied across the electrodes and the 
food’s resistance causes it to heat up rapidly. Most of the energy supplied is 
transformed into heat and the rate at which different components heat up is 
determined by their conductivities rather than heat transfer.
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A common packing system used in conjunction with UHT processing is a 
form/fill/seal operation in which the container is formed in the packaging 
machine from a reel of plastic or laminate material, although some 
systems use preformed containers. Packaging material is generally 
refractory to microbial growth and the level of contamination on it is 
usually very low. Nevertheless to obtain commercial sterility it is given a 
bactericidal treatment, usually with hydrogen peroxide, sometimes 
coupled with UV irradiation.

81Chapter 4




