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Modification of Quality Characteristics of Onion Powder
By Hot-air, Vacuum and Freeze Drying Methods
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Abstract

This study investigated changes in physicochemical properties of onion powders during various drying conditions.
The moisture content during vacuum drying at 40°C remained at 5.23% for 5 days of drying, and it was possible
to quickly obtain dry powder. Weight reduction upon -70C vacuum drying was 90% after 7 days. The large change
in browning caused by vacuum freeze drying was lowest (ODyo of 1.173) after 7 days of drying. The content
of vitamin C increased with vacuum freeze drying. The major free sugars were fructose, glucose and sucrose. Of
organic acids, citric acid was prominent and, after vacuum freeze drying, showed a high value of 1,965 mg/100

g. Free amino acids noted were L-arginine, (3-alanine, L-alanine and L-threonine. In summary, vacuum freeze drying
at -70°C is optimal.
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Fig. 1. Change of moisture content of onion by various drying
conditions during drying periods.

Values are means=SD of three experiments.
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Fig. 2. Change of weight loss of onion by various drying conditions
during drying periods.

Values are means+SD of three experiments.
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Fig. 3. Browning color of onion by various drying conditions during
drying periods.

Values are means+SD of three experiments.
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Fig. 4. Hunter’s color value of onion by various drying conditions
during drying periods.
Values are means+SD of three experiments.
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Fig. 5. Change of vitamin C content in onion by various drying
conditions during drying periods.

Values are means+SD of three experiments.
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Fig. 6. Free-sugar contents of onion powder by various drying
methods.

Values are meanstSD of three experiments.
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Values are means+SD of three experiments.
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WAct. L-arginine, B-alanine, alanine, [-threonine 50| F%
fgjoln ke 2 3ol F¢) on, L-arginine] -9 -7
0C Az} 1FZAZAA 242t 1,820 mg/100 g&} 1431
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Table 1. Free-amino acid content of onion powder by various
drying methods

(unit : mg%, dry basis)

. . Drying method
Anino acid Hot-air Vacufm Vacuum freeze
Aspartic acid 1276 2258 288.6
Hydroxy-L-proline 21432 358.7 4254
Threonine 195.8 2321 468.8
Serine 318 1780 889
Glutamic acid 88.8 1883 2464
Sarcosine 288.0 32738 3516
Aminoadipic Acid 182.1 179.6 167.3
Proline 1576 163.4 1519
Glycine 533 1226 1237
Alanine 2074 4419 218
Citrulline 0 26.8 262
a-Amino-n-butryic acid 1744 158.8 95.0
Valine 73.7 169.7 205.8
Cystine 1812 1149 749
Methionine 140.1 126.1 1173
Cystathionine 36.9 292 28.1
Isoleucine 337 88.4 103.0
Leucine 155.9 246.7 243.1
Tyrosine 86.9 196.9 2417
Alanine 5736 7344 560.1
Phenylalanine 679 1794 196.4
B-Aminoisobutyric acid 1185 119.7 1276
Homocystine 64.0 72.5 68.8
¥-Amino-n-butyric acid 749 264.1 859
&-Hydroxylysine 0 48.1 483
Omithine 33 287 311
Lysine 321 200.0 2529
{-Methyl-L-histidine 22 26 33
Histidine 238 844 1255
Tryptophan 43.0 167.0 2035
3-Methyl-L-histidine 12 0.3 0.8
Anserine 14.8 113 122
Carnosine 2603 252 10.1
Arginine 309.8 1431.1 18204
Total 5997 55139 7222

Values are means=SD of three experiments.
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