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Fig.1. Cutting samples for drying tests: a- Wavy blade b- Ridged blade c- Flat blade
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Table 1- Analysis of variance (ANOVA) for effect of thickness, blade and direction cut on time and rate drying,
shrinkage and rehydration of carrot
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Fig.2. Kinetic of carrot drying at 3 and 6 mm thickness, a- Ridged blade b- wavy blade c- Flat blade
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Fig.3. Drying time of carrot to reach 8% moisture at different treatments
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Introduction: Carrot is one of the most common vegetables used for human nutrition because of its high
vitamin and fiber contents. Drying improves the product shelf life without addition of any chemical preservative
and reduces both the size of package and the transport cost. Drying also aidsto reduce postharvest losses of fruits
and vegetables especially, which can be as high as 70%. Dried carrots are used in dehydrated soups and in the
form of powder in pastries and sauces. The main aim of drying agricultural products is decrease the moisture
content to a level which allows safe storage over an extended period. Many fruits and vegetables can be sliced
before drying.because of different tissue of a fruit or vegetable, cutting them in different direction and shape
created different tissue slices. Due to drying is the exiting process of the moisture from internal tissue so
different tissue slices caused different drying kinetics. Therefore, the study on effect of cutting parameters on
drying is necessary.

Materials and Methods: Carrots (Daucus carota L.) were purchased from the local market (Kerman, Iran)
and stored in a refrigerator at 5°C. The initial moisture contents of the Carrot samples were determined by the
oven drying method. The sample was dried in an oven at 105+2°C about 24 hours. The carrots cut by 3 models
blade at 3 directions. The samples were dried in an oven at 70°C. Moisture content of the carrot slices were
determined by weighting of samples during drying. Volume changes because of sample shrinkage were
measured by a water displacement method. Rehydration experiment was performed by immersing a weighted
amount of dried samples into hot water 50 °C for 30 min.

In this study the effect of some cutting parameters was considered on carrot drying and the quality of final
drying product. The tests were performed as a completely random design. The effects of carrot thickness at two
levels (3 and 6 mm), blade in 3 models (flat blade, wavy blade and Ridged blade) and the cutting direction at 3
levels (linear, lateral and diagonal) were evaluated on drying Kinetics, drying rate, shrinkage and rehydration.
Statistic analysis done by SPSS software.

Results and Discussion: The results of analysis of variance showed that the effects of cutting parameters
were significant on studied parameters (p<0.01) (Table 1). Thin layers dried faster than thick layers because of
firmness of surface which it causes slow moisture transfer. The least drying time was 200 minutes at the samples
that cut by a wavy blade at the lateral direction with a significant difference (p<0.05) given Fig.3. In these
samples surface evaporation is more, because of more surface. The compare means showed drying rate at thick
layer is fewer because of the longer distance moisture removal (Fig.6). Also the most drying rate was 0.74 gmin™
at cutting by flat blade on linear direction with a significant difference (p<0.05).The least shrinkage was obtained
on this treatment was 36.7% given Fig.8. The most of tissue of linear slices is woody part that is dense compare
with other parts therefore shrinkage decrease at during drying. The most rehydration was 3.96 and 3.88 for

cutting by flat blade in diagonal and linear direction with significant difference to other treatments. Rehydration
depends on cell damage greatly. Since the slices of carrot that cut by flat blade were damaged fewer than other
treatments therefore rehydration was more.

Conclusions: The drying behavior of carrot slices was studied at different methods in slicing carrot. The
results showed a significant effect of the cutting variables on drying Kinetics, drying rate, shrinkage and
rehydration. The carrot moisture content decreases continuously over the drying and the fastest drying occurred
at thin layers sliced by wavy blade. The slices that were cut by flat blade at linear direction caused the best
quality. The results show cutting parameters are significant effect on quality of dried fruits and vegetable. There
for the study of drying behavior is necessary for fruits with different tissue because of more quality of production
and high efficiency at drying. Also the study of cutting parameter suggest on other fruits and vegetables with
different tissue. The results help to manufactures for improvement of production of drying equipment.
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