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Abstract

This research studied the production and shelf life of partially dried papaya
supplemented with a lactic acid bacterium through vacuum impregnation and drying
processes. The study was started by investigating different ripening stages, including
unripe, half ripe and fully ripen papaya, and papaya sizes, which were 1 x 1 x 1 cm?3, 2 x
2 x 2 cm®and a slice of 0.5 x 2 x 7 cm?, to find out the optimum papaya conditions to be
impregnated. By applying an impregnation condition of 50 mbar with 10 min of
impregnation and relaxation times, it was found out that fully ripe papaya with a size of
1 x 1 x 1 cm?® possessed the lowest water loss and real porosity (er value) and high solid
gain and effective porosity (ge value). For the vacuum impregnation conditions,
impregnation solution ratios of 1:5 and 1:10 together with vacuum impregnation times
of 5 and 10 min and relaxation times of 10 and 30 min were assessed in the second part
of the study. Different impregnation treatments did not give much effect on the
physicochemical properties of vacuum impregnated papaya. However, the studied
parameters significantly affected impregnation parameters of the studied fruit. In
general, higher impregnation solution ratio and vacuum impregnation times increased
solid gain, X, vy and €. values and decreased water loss. Using the impregnation solution
of 1:10 with 10 min impregnation time and 30 min relaxation time, the papaya samples

had the highest values of apparent and real densities.

In the third part of the study, impregnated papaya samples were dried with two

drying methods of hot air drying and vacuum drying at various drying temperatures of



40, 50 and 60°C. Higher drying temperatures produced lower drying times. The hot air
drying used less drying times compared to that of the vacuum drying at similar drying
temperature. Higher retention of vitamin C and less shrinkage were determined in
papaya samples dried by the hot air drying compared to the samples treated with the
vacuum drying. In addition, a panellist team in a sensory evaluation had a higher
preference for hot air dried papaya samples than that of vacuum dried papaya. In the
next section, an application of calcium solutions, including calcium chloride and
calcium lactate, at concentrations of 0 to 3% (w/v) using impregnation temperatures of
25 and 45°C were examined. The presence of calcium in the impregnation solution
significantly reduced & and y values and increased firmness of partially dried papaya
(p<0.05). The highest firmness value of 28.27 + 1.62 N was found in the papaya
samples impregnated with 3% calcium chloride at 45°C. Shrinkage of intermediate

moisture papaya could be reduced when calcium treatments were applied at 45°C.

An addition of Lactobacillus casei during a vacuum impregnation process
produced a partially dried papaya with a lactic acid bacteria count of 6.09 + 0.04 log
cfu/g. The papaya samples had an aw of 0.594 £ 0.004. A result of scanning electron
micrograph clearly displayed that the studied lactobacilli were impregnated into papaya
porous tissues. The presence of the L. casei in the intermediate moisture papaya did not
significantly affect moisture content, total acidity, a* value, b* value and firmness of
the papaya sample. The papaya sample containing the lactobacilli was then subjected
into a shelf life assessment at the end of this study. The shelf life investigation utilised
three storage temperatures of room temperature, chilled temperature of 4°C and freezing
temperature of —18°C for 4, 12 and 12 weeks, respectively. The survival of lactic acid
bacteria was better at 4 and —18°C compared to that at room temperature. Keeping the
papaya samples at room temperature could only maintain a high level of lactic acid
bacteria within a week period. At chilled and freezing temperatures, the number of
lactic acid bacteria was still higher than 7.0 log cfu/g after 12 weeks of storage. These
low storage temperatures also retained more vitamin C during storage. Therefore, the

partially dried papaya containing lactobacilli should be kept at low storage



temperatures, either at 4 or —18°C to maintain a high number of microorganisms during

the storage period.



