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Abstract

This research was focused on the development of highly accurate and sensitive respiratory rate
measuring system for fresh fruits and vegetables. The measuring system was designed to monitor changes of O,
and CO, levels in the system while the gas concentration can be maintained near the level of an initial set up point
(the difference is less than 1% by volume). Therefore, the system is suitable for studying the respiration rate of
vegetables and fruits under the various conditions of O, and CO, mixing ratio using in the modified atmosphere
packaging. Key elements of the system are gas mixer, micro diaphragm pump to transfer small amount
of sampling air, and gas analyzer. The O, and CO, analyzers are highly accurate and precise devices in term of
capability to measure very low concentration of O, and CO, by requiring a small volume of sampling air
(volumetric flow rate of 0.45 I/min within 30 s measuring time). The sensitivity limit for the O, and CO, analyzers
are at 100 ppm (range 1-10%) and 50 ppm (less than 10%) by volume respectively. Other than that, both gas
analyzers has the ability to measure a new value in a very short time, thus contributing to track the changes of gas
levels with negligible effect on the system equilibrium. In this case, the O, analyzer can acquire the new sample in
every one second while the CO, analyzer can take the new sample in every 5 seconds. This article also presents
a measuring procedure for obtaining the optimum data of the changing level of O, and CO, needed for modeling
the respiration rate of vegetables and fruits at an actual age. Since the system is able to complete the
measurement within a relatively short time (less than 2 days), the respiration rate of fresh vegetable and fruit can
be considered as the values for fresh product having the same age with the starting time.
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Figure 1 Respiratory rate measuring system for fresh fruits and vegetables
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