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Effects of drying techniques and conditions on drying kinetics and quality of chopped garlic
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Abstract

The objectives of this research were to study the effects of drying techniques, drying temperatures and
intensities of far-infrared radiation (FIR) on the drying time, allicin content, volatile oil content and color of chopped
garlic. The preparation of garlic before drying was done by chopping it to approximately 2 mm’. Hot air drying
was performed at temperatures of 50, 60 and 70°C, and heat pump drying was performed only at a temperature
of 50°C. The far-infrared power levels of 250, 350 and 450 W were used for combination with FIR and heat pump
drying. The experimental results showed that drying at higher temperatures and higher radiation intensities took
shorter time than that at lower temperatures and lower radiation intensities. However, drying at higher
temperatures and higher radiation intensities provided the darker product color as manifested by the higher a-
and b-values and lower L-and °h values. Drying at a temperature of 50°C for both hot air and heat pump could
maintain allicin content. However, the volatile oil contents in samples dried at various drying techniques and
conditions were insignificantly different.
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Figure 1
and combined FIR and heat pump drying.
Table 1

100 200 300

Drying time (min)

400 500

Drying curves of chopped garlic: (a) Hot air drying at different temperatures, (b) Hot air, Heat pump

Allicin and volatile oil contents in fresh and dried garlics (number of measurements = 2).

Drying condition

Allicin content®

(pg/g dry mass)

Volatile oil content®

(mg/g dry mass)

Fresh

HA 50°C

HA 60°C

HA70°C

HP 50°C
HP 50°C + FIR 250W
HP 50°C + FIR 350W
HP 50°C + FIR 450W

12794+808°
11916+117°
10242+18°
8970+100°
12373+35°
10516+506°
9870+161*"
10432+54°

7.540.5°
5.8+0.2°
5.620.8"
5.5+1.6°
5.5+1.3°
6.2+0.6°
5.5+1.5°
5.8+1.1°

Values in the same column with different superscripts mean that the values are significantly different (p < 0.05).

Table 2

Color of fresh and powered garlics (number of measurements = 3).

Drying condition L-value a-value b-value Hue angle (°h)
Fresh 67.67+1.04° -1.25+0.22° 19.72+0.57° 93.99+0.70°
HA 50°C 83.46+0.12°° 1.15+0.11°° 17.10£0.09° 86.14+0.34°

HA 60°C 83.58+0.15"° 1.19+0.11%° 17.14+0.10° 86.02+0.35°
HA 70°C 82.74+0.23" 1.3320.12° 17.46+0.09° 85.64+0.38"
HP 50°C 83.89+0.12° 0.85+1.17° 15.99+0.12° 86.95+0.60"
HP 50°C + FIR 250W 83.56+0.18"° 1.08+0.06° 16.69+0.15" 86.29+0.16°
HP 50°C + FIR 350W 82.65+0.30" 1.24+0.02%° 17.24+0.31°° 85.89+0.06°°
HP 50°C + FIR 450W 83.15+0.12° 1.52+0.03' 17.05+0.04° 84.91+0.11°

Values in the same column with different superscripts mean that the values are significantly different (p < 0.05).
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