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ABSTRACT

Excessive bitter taste in citrus product, especially citrus juice, is a major
problem in citrus industry worldwide because it reduces the quality and commercial
value of the product. D-limonin is the primary cause of “delayed bitterness” in which
the fruit or its juice is not bitter if consumed fresh but gradually become bitter upon
storage. This research was studied the effects of four hydrocolloid types, including
gum acacia, pectin, carboxymethylcellulose (CMC) and k-carrageenan at levels of 0,
0.5, 1.0 and 1.5 g/l (w/v) and High Pressure Processing (HPP) on the bitterness of
lime juices during storage at 4-6°C and at ambient temperature. Changing in the
physical, chemical, microbiological, nutritional values and sensory characteristics of
the lime juices were used to determine the qualities of the juice during the storage
period. From the first experiment, it was found that storage time and temperature had
a significant influence on the quality of fresh lime juices. The total soluble solid,
ascorbic acid and total acidity of the lime juice were decreased while the pH value

and color attributes (L*, a* and b*-values) were increased during one month storage.
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The rate of changes was relatively slower at 4-6°C than at ambient temperature. From
the second experiment, the analysis of different parts of lime fruit indicated that the d-
limonin content was the highest in the lime seed followed by segment membrane,
albedo, flavedo and juice sacs. The level of the d-limonin of 34.89 + 0.16 and 23.34 +
0.53 ppm was found as the highest level of the compound during storage at chilled
and ambient temperature, respectively. After this time period, the d-limonin content in
the juice was continuously decreased with a higher decreasing rate when the juice was
kept at ambient temperature. Addition of CMC (sodium salt), k-carrageenan, pectin
and gum acacia at concentrations between 0.5 to 1.5 g/l (w/v) were found to be
suitable in reducing the d-limonin content in lime juices. However, CMC was found
to be the most effective hydrocolloid in masking the bitterness in the lime juice by
reducing the d-limonin content during one month storage. Lime juices treated with
HPP at 400, 500 and 600 MPa for 15 minutes either in the presence or absence of
CMC were significantly contained lower amount of d-limonin compared to the
control treatment (not being processed by HPP) directly after the processing and
throughout the storage period. For the overall qualities of the HPP treated-lime juice,
the HPP treatment did not significantly affect the pH, color attributes (L*, a* and b*-
values), otal soluble solid, ascorbic acid and total acidity of the lime juices after the
processing. The HPP caused the juices to retain more of the vitamins and color and
inactivate microorganisms during the storage period, particularly when the juice
samples were kept at refrigerator temperature. Sensory evaluation of the lime juices,
including bitterness, color, aroma, sourness and overall acceptability ranked the HPP
treated-lime juices with 1.0 g/l (w/v) CMC as the juice samples with the highest

sensory score followed by the HPP treated-lime juices and the control samples.



