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Effects of Pretreatment and Drying Methods on the Quality
and Physiological Activities of Garlic Powders

Youngeun Chang and Jinsook Kim'

Dept. of Agro—food Resources, National Academy of Agricultural Science, RDA, Gyeonggi 441-8553, Korea

Abstract

This study was performed to determine the effects of pretreatment and drying methods on the quality and
physiological activities of garlic powders. Fresh garlic was boiled, baked, steamed or left untreated before hot-air
drying or freeze—drying. Electron-donating abilities were higher in the untreated group for each drying method.
Relative EDA of baked group was 32.8%, whereas those of the boiling and steaming groups were 12.4% and
20.1%, respectively. Nitrite-scavenging effects were slightly affected by processing methods. Polyphenol con-
tent of the processing group was higher in the hot-air drying than freeze-drying group, and it was significantly
highest in the untreated freeze—dried group. The value of polyphenol in the baked group was significantly higher
than those of the boiling and steaming groups. Tyrosine contents of garlic powder were higher in the hot-air
drying than freeze-drying group, and it was significantly highest in the untreated group of each drying method.
Antimicrobial activities of the garlic powders were higher in freeze-drying group compared to the hot—air drying
group. Therefore, antimicrobial activities of garlic powder were affected by heating treatments.

Key words: garlic powder, pretreatments, drying methods, antioxidant activity, antimicrobial activity
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Table 1. General characteristics of garlic powders by differ—
ent pretreatments and drying methods

Drying methods

1)
Treatments Hot-air drying Freeze drying
Control 336 33.0
) Boiling 33.0 317
o\2)

Yield (%67 1 king 348 339

Steaming 34.0 33.3
Control 3.46+£0.04% 3.96+0.07
Moisture Boiling 6.45+0.01° 4.41+0.02°
content (%) Baking 6.21+0.04° 5.82+0.03"
Steaming 6.32£0.09" 470+0.05"
Control 0.12+0.00¢ 0.11+0.01¢
Water Boiling 0.34+0.00" 0.12+0.00
activity Baking 0.33+0.00 0.19+0.00°
Steaming 0.3440.00°* 0.12+0.01"

DControl: no treatment, Boiling: boil 8 min, Baking: 20 min at
160°C in oven, Steaming: steamed 6 min.

2)Weight of dried garlic powder from raw garlic.

YValues within a column with different superscripts are sig—
nificantly different at p<0.05 by Duncan’s multiple range test.
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Table 2. Color of garlic powder by different pretreatments and drying methods

2
Hunter’s color value

Drying methods Treatments”
L value a value b value

Control 92.99+0.23% 6.64+0.03° 16.99+0.10°

Hot—air drying Boiling 86.87+0.54 8.38+0.24 16.85+0.39"
Baking 85.98+0.31° 875+0.17° 18.26+0.45
Steaming 86.28+0.24™ 8.38+£0.10 16.91+0.13"
Control 99.28+0.06" 1.90+0.03" 10.57+0.05°

Freeze drving Boiling 99.01i0.032 1.86i0.o4f’“ ss.zoro.o&s:i
Baking 97.660.07 2.15+0.03" 9.82+0.05"
Steaming 98.47+0.07° 1.83+0.02¢ 8.77+0.06°

YControl: no treatment, Boiling: boil 8 min, Baking: 20 min at 160°C in oven, Steaming: steamed 6 min.
'Z)LZ lightness, a: redness, b: yellowness.
YValues within a column with different superscripts are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 5. Total polyphenol content of garlic powder by differ-
ent pretreatments and drying methods

Drying methods

Drying methods

1 N
Treatments Hot-air drying Freeze drying Treatments Hot-air drying Freeze drying
Control 52.36+2.52"? 59.72+0.54° Control 103.00+1.77% 111.41+1.12°
Boiling 56.97+0.06" 56.01 +1.26 Boiling 86.86+0.16° 47.31+0.48°
Baking 57.27+1.44% 56.07 +0.24 Baking 92.66-+0.32" 54.36+1.45"
Steaming 58.05+0.54 57.63+0.96" Steaming 93.57+0.64" 4845+ 1.45°

YControl: no treatment, Boiling: boil 8 min, Baking: 20 min at
160°C in oven, Steaming: steamed 6 min.

?Values within a column with different superscripts are sig—
nificantly different at p<0.05 by Duncan’s multiple range test.

YControl: no treatment, Boiling: boil 8 min, Baking: 20 min at
160°C in oven, Steaming: steamed 6 min.

Values within a column with different superscripts are sig—
nificantly different at p<0.05 by Duncan’s multiple range test.
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Table 7. Antimicrobial activity of garlic powder against some

treatments and drying methods (unit)? bacteria (mm)
Treatments? Drying methods Treatments” Drying methods
Hot-air drying Freeze drying Hot-air drying Freeze drying

Control 130.27411.0% 7344+0.24° Bacillus cereus 177+1.7% 235+1.7°

Boiling 91.85+4.76" 51.12+1.10° Bacillus subtilis 136+1.9° 21.3+0.9°

Baking 95.15+£0.25" 5454+0.61° Escherichia coli 142405 17.840.7°

Steaming 94.66+0.49" 54.41+0.74° Salmonella Typhimurium 18.2+1.2° 23.9+1.0°
Staphylococcus aureus 18.8+0.9" 235+0.5°

D1 unit: produce 1 pg of tyrosine from fibrin per min.

?Control: no treatment, Boiling: boil 8 min, Baking: 20 min at
160°C in oven, Steaming: steamed 6 min.

YValues within a column with different superscripts are sig—
nificantly different at p<0.05 by Duncan’s multiple range test.
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