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(SIRDBHAD) Is a sustainable technology with high processing and energy
efficiencies. To develop healthy crispy carrot snack, the carrot slices were
blanched with IR at different intensities followed by hot air drying. The results
showed that SIRDBHAD shortened the drying time and produced a redder and
crispier product with less residual POD activity compared to the control of using
hot air drying only. The product produced from the new processing method also
has higher vitamin C and total carotene content. Therefore, SIRDBHA can be
an ideal method for producing crispy carrot snack with high sensory and

Sequential infrared (IR) dry-blanching/dehydration and hot air drying

nutritional quality.
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Carrots are rich in 3-carotene and fiber and low in fat which are beneficial to
human health. There is a limited avallability of ready-to-eat snack food rich in
these nutrients. Freeze-drying can be used to produce crispy and crunchy
ready-to-eat snacks, however, the method has low processing and energy
efficiencies. SIRDBHAD is a new approach to use IR as a heating source to
achieve simultaneous blanching and partial dehydration, then followed by using
Inexpensive hot air drying in the late stage to increase the overall production
capacity. IR is a high efficient heating method with high heat transfer rate. IR
blanching does not use water and can avoid the nutrient loss caused In
traditional water blanching processing. It can shorten the drying time due to pre-
dehydration during the blanching stage.

1. To study the drying efficiency of SIRDBHAD method for producing crispy
sliced carrots

2. To optimize the processing and operation parameters and quantify the
product quality
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A laboratory scale of IR heating system consisted of two 1000 watt IR electric
emitters which emit radiation at wavelength of 2 to 10 um (Fig. 1). The 70% level
of output power was chosen for the experiments based on the preliminary
experiments. A single layer of carrot slices with thickness of 1.0mm was spread
uniformly on the stainless steel wire mesh of IR heater and blanched. Blanched
and unblanched carrots were dried to ~5% moisture content using a hot-air drier
at the temperature of 60, 70 and 80°C.
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Fig.1 The schematic diagram of the IR heating system.

1. Electric IR emitter; 2. Rotating shaft; 3. Mesh holder
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Blanching and drying conditions

a. Effect of IR blanching

Table 1. Blanching time, final surface temperature, moisture content and
residual POD activity of blanched carrot slices
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Fig 2. Color change of blanched samples at different intensities (p < 0.05)

b. Effect of SIRDBHAD on drying

* |[R blanching (distance between the emitter and samples): 70mm, 75mm and 80mm
= HA drying conditions (IR blanching: 70mm): 60 °C, 70 °C and 80 °C

After blanching, the moisture content, surface color and residual peroxidase activity
were evaluated. After drying, the sensor quality and nutrients were determined.
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Fig. 3. Drying curve for SIRDBHAD and HA drying

c. Effect of IR+HA and HA drying on product color
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Fig. 4. Color change after (a) IR+HA and (b) HA d?ying
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d. Effect of IR+HA and HA drying on crispness and POD activity

Table 2. Comparison of crispness and POD activity after SIRDBHA and HA drying

Crispness (kg/sec) Residual POD activity (%0)

st IRFtHAdrying  HAdrying IR+HAdrying HAdrying
60°C 1.8640.54 a* 1.2840.32a* 30.73#0.43 b* 52.56H+1.74 c*
70C 1.9440.50 a* 1.5440.25a* 15.3140.07 a* 26.8620.52 b*
80C 2.1140.56 a* 1.6040.32a* 14.00#0.02a 13.534).28a

e. Effect of IR+HA and HA drying on nutrition
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Fig. 5. Effects of IR+HA and HA processing on (a) Vitamin C and (b) total carotene
contents

After IR blanching, the moisture content and residual POD activity of the samples with
different intensities were not significantly different (Table 1). For color change, the L
value (brightness) decreased and a and b value (redness and yellowness) increased.
The overall color changes were similar (Fig.2). IR blanching shortened the drying time
for the temperature of 60, 70 and 80°C by 33%, 43% and 50%, respectively (Fig.3). The
L, a and b values of IR+HA and HA dried samples were significantly different (p < 0.05)
(Fig.4). The IR+HA processed samples were crispier and had less residual POD activity
at 80°C (Table 2). Compared to HA drying, IR+HA drying samples had more vitamin C
retention. IR+HA and HA dried samples had more total carotene retention at a lower
temperature of 60°C (Fig.5).

CONCIUSIONS

1. IR blanching shortened the drying time at the temperature of 60, 70 and 80°C.

2. IR Dblanching contributed to redder products. SIRDBHA dried carrot slices were
crispier and had less residual POD activity.

3. IR blanching helped maintain vitamin C and low temperature caused less total-
carotene loss during processing than high temperature.
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