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Physicochemical Properties of Onion Powder as Influenced by Drying Methods
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Abstract

Physicochemical properties of onion powder as influenced by drying methods were investigated. Moisture
contents of onion powder were 13.2924, 129924, and 10.78% for samples dried using hot-air dryver, freeze dryer,
and vacuum dryer, respectively. There were no significant differences in crude fat, crude protein, and crude
ash content (p>0.05) depending on the drying methods, Samples prepared by freeze drying showed a
significantly higher L-value as compared with those prepared by hot-air and vacuum drying (p<0.05).
Scanning electron micrographs showed that freeze drying produced smaller particle-sized sample which in
turn resulted in the higher porosity of the sample. Freeze dried samples revealed significantly lower degree
of rehydration than other samples {p<0.05) probably due to smell particle size of the sample. Water solubility
of freeze dried sample appeared to be higher than that of other drying methods while the swelling ratio of
the same sample appeared to be lower than that of the others. Browning index was significantly lower in
samples prepared by freeze drying (p<0.05) but not significantly different between samples dried by hot-air
and vacuum drying. Vitamnin C content was higher in freeze dried onion powder due to the lower temperature
applied to the sample. Freeze dried onion powder contained significantly lower amount of total polyphenol
and higher amount of total sugar as compared to other samples (p<0.05).
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Table 1. Proximate composition and total sugar content of onion powder as affected by drying methods

Method Moigture Crude ash Crude fat Crude protein Total sugar
(26, db.) (Tog/ml )
Freeze drying 12,08 +0.32°2" 347 +0.006 1.80+0.03 090 +055" 10.20 +0.01°
Vacmm drying 1078 +0.30° 3.58+0.001° 1.32+0.16"° 10.32+0.28° 12.359+0.02°
Hot air drying 13.25+(.13° 371+ 0.060° 1.17+0.06" 030+0.10° 1341+ 0.07°

UMeans (+standard deviation) with different letters in the columm are significantly different according to Duncan's multiple range

test (p<0.05).

Table 2. Color and browning index of onion powder as affected by drying methods

Color . .
Sample L wvalue q value b wvalue Browning index
Freese drying 90.91 +0.36%" 374+0.07 901+0.08° 0.01+001°
Vacuum drying T469+0.108 284 +0.06° 2617 +0.24° 0.34+0.05°
Hot air drying T0.68+0.265 4454005 29,77 +0.25° 0.33+0.04°

UMeans (+standard deviation) with different letters in the column are significantly different aceording to Duncan's nmiltiple range

test (p<0.05).
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Fig. 1. Scanning electron microscope photographs (5.0 kV x 150, 5.0 k¥V x500) of onion powder prepared by different drying

methods,
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Table 3. Degree of rehydration, water solubility, and swelling power of onion powder as affected by drying methods

Method Degree of rehydration (%) Water solubility (%6) Swelling power (g/g)
Freeze drying 32766 +4.59° 66.20+537° 3232+637°
Vacnum drying E59.62 +56.13° 5707 +653° 43,93+ 20.07
Hot air drying B565.94+77.08° 5577 +5.36° 4347 +645°

UMeans (+standard deviation) with different letters in the column are significantly different aceording to Duncan's nmiltiple range

test (p<0.05).
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Table 4, Vitamin C and total polyphenol of onion powder
as affected by drying methods

Total polyphenol

Method Vitarmin C (mg%6) (/)
Freese drying 2.800 +£0.020°" 997 20+ 75 23"
Vacnum drying 2073 +0.012° 826674207
Hot air drying 2067 £0.012° 78016+ 42 51*

UMeans (+standard deviation) with different letters in the col
wnn are gignificantly different aceording to Duncan's multiple
range test (p<0.05M
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