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ABSTRACT

In recent years, there have been an increase in publications on
food studies with microcalorimeters, including the separation and
purification of natural products, optimization of food processing
procedures, food additives, and food pollution and toxicity
assessment. Since the instrument is highly sensitive and able to
measure the metabolizable energy for growth of living organisms,
there have been many studies on plant cells, animal cells or
microorganisms (bacteria, fungi, viruses, etc.) published in a
variety of fields. This app note introduces the application of the
measurement of metabolizable energy for growth of living organisms
in food processing.

EXPERIMENT

The purpose of food processing is to extend the storage life of food
while maintaining its nutrition and taste. In the past, unscientific
methods, such as experience rule or trial and error method, were
commonly used, which was time-consuming and labor-intensive.
With the advantages of high sensitivity and throughput, the
microcalorimeter can effectively replace the previous methods.
The figure below is an example of using the TAM isothermal
microcalorimeter to evaluate the optimization of carrot juice
processing (additives and heat treatment).

Figure 1 shows an example of food additives. Fresh carrot juice
is compared to carrot juice with additives added. These additives
were: 10% green tea, 40% orange juice, or 1% preservative. All
samples were put in the microcalorimeter together. The time of
thermal peak was observed to evaluate the effectiveness of the
additives to extend the storage life of food. Not only the type but
also the dosage of additive can be evaluated in this way. The result
indicated that the 1% preservative was the most effective additive
and it could extend the storage life to 48 hours compared to the
untreated juice.
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Figure 2 is the evaluation of the storage life of the carrot juices after
the preheating treatment. The juices were heated for the same
period of time but at different temperatures (50, 60, and 70 degrees),
and the differences among their storage life were compared. As
expected, the higher temperature of the heat treatment could better
reduce microorganisms in the fresh carrot juice to extend its storage
life. Similarly, along with the temperature of the heat treatment,
its duration can also be quickly screened with a multichannel
calorimeter.
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Figure 3 demonstrates that the measured energy signals mainly
come from the activity of the microbes in the sample pool.
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Figure 3. [4]

As mentioned previously, the same concept can be used in food
fermentation research or toxicity assessment to further analyze
the characteristics of heat peaks, such as peak type and peak
time. This is particularly helpful in evaluating microbial activity. For
detailed analysis methods, please refer to the reference.
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