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RESPIRATION RATE/IMAGE PROCESSING/MODELLING OF RESPIRATION

RATE AND COLOR CHANGE

This research focused on developing a mathematical model for predict the
relationship between the rate of color change and respiration rate. The studies were
divided into three major parts. The first part was to develope two special tools for
achieving the research which consisted of the respiration rate measuring system using
for fresh vegetables and the image processing program to analyze color changes of the
vegetable salad. In summary, the respiration rate measuring system is capable for
monitoring the respiration rate of plants under the influence of various ratio of
ambient-gas composition and control temperature simultaneously. With high
sensitivity oxygen and carbon dioxide sensors and optimum design of the gas
sampling procedure, the system is capable to monitor small changes in the
concentration of the Oz and CO: in the gas mixture (less than 5% of the initial
concentration), so the measurement course can be completed within a short period.
By virtue of these, the respiration rate of fresh vegetable is not influenced by the plant
age and the system allowed us to measure the respiration rate of fresh vegetable at any
specific modified atmosphere. An image processing program to analyze the color
changes of the vegetable salad image was developed. This program can calculate the

area of a change in the overall color of vegetable salad image based on the hue angle



(H°) scale. For Green oak salad sample, the H° of normal color was indicated in the
range of 80 -135 degrees while the H° of irregular color was appeared in the range of
35 - 79 degrees. The second part was to measure the respiration rate of three
individual varieties of salad sample, namely Green oak, Butter head, Lettuce, and a
mixed salad, and to analyze for their color change under three levels of storage
tempeerature. In the case of mixed salad is a mix of the three species in equal
proportions. The results of respiration rate showed that the all salad sample tend to
respire in the similar fashion under the same storage condition. Lowering the
concentration of oxygen and storage temperature can reduce the rate of respiration.
For the effect of storage temperature on changing overall color of the salad, results
showed that the rate of color change was directly proportional to storage temperature.
The third part was to develop mathematical relation between the respiration rate and
kinetic rate of color change stored under modified atmosphere and control
temperature. The effect of modified atmosphere and storage temperature on the
respiration rate of the testing salad can be expressed by Michaelis-Menten with a
competitive inhibition model coupling with Arrhenius relation.  For the kinetic rate
of overall color change, the 1% -order kinetic rate was determined for Green oak.
During the acclimatization time to the new constant modified atmosphere, the kinetic
rate of the respiration of vegetable salad appeared in the form of the Gamma-variate
function. Shelf life of the vegetable salad stored at any constant modified atmosphere
and temperature can be predicted based on the relation obtaining from the kinetic rate

of overall color change and the Gamma-variate function of the respiration rate.
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