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In this study, attempt was made to investigate the effect of surface characteristics of
vegetables on the heat resistance of Salmonella during hot air drying (50-?0°C).
Cabbage was selected as a model vegetable to demonstrate the natural topographical
feature of the vegetable surfaces while carrot sticks with varying rough surface were used
to represent the artificial topographical feature. The effect of pretreatment (0.5-1.5% v/v
acetic acid pretreatment) in combination with hot air drying on the changes of surface

characteristics was also determined.

The surface characteristics changed during pretreatment and drying were described in
terms of the roughness factor (R). These specific values were obtained using an image
analysis technique. It was found that the water activity (a,) of the vegetable decreased
while R value increased with longer drying time and higher drying temperature. Soaking
vegetables in acid solution with higher concentrations resulted in higher R values during
drying. However, the changes of a, and R during drying did not show a significant effect
on the susceptibility of Salmonella attached on the cabbage surface. Drying temperature

was found to be a major factor influencing the heat resistance of Salmonella.

The effect of artificial surface characteristics on attachment ability and heat resistance of
Salmonella was determined during hot air drying at 60°C was studied on the artificial

surface vegetables. Carrot sticks (3X1X1 cm) were textured on one side with either shark

tooth or wavy (crinkle) cut. The degrees of roughness were prepared by varying peak

height and angle and expressed in terms of &/, where & is the wave height and x is the

thickness of the sample; these values were varied in the range of 0.2-0.8. For fresh carrot,

higher Salmonella numbers were detected on the carrot samples with higher &Xx, i.e.
larger surface area. However, the changes of vegetable surface characteristics did not

show a significant effect on the susceptibility of Sa/monella during drying.

The results showed that roughness had a significant effect on the level of microbial load
contaminated onto food surface according to the larger area available for microbial
attachment. R values, obtained by the technique developed in the present study, can
correlate well with the volumetric shrinkage as assessed by a conventional method and
could adequately describe the topographical characteristics of the vegetable surfaces.
This technique may also be useful in monitoring the surface changes of other food
materials during processing. The data obtained would be useful in predicting the

appearance of final products, which can then be related to the physical quality acceptance.





