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The Effects of Heat Treatments and Herb Addition on Flavor of Garlic

Mi Ra Jeon, Min Hee Kim, Mi Yeon Kim, and Mee Ree Kim'

Dept. of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

The effects of heat treated and herb added garlic (Allium sativum L.) on the antioxidant activities were
investigated. Boiling (100°C, 60 min), steaming (100°C, 30 min), baking (120°C, 10 min), or high temperature
and high pressure (HTHP, 120°C, 20 min, 1.5 kgf/cm?®) were applied, and several herbs were added to garlic.
Hunter color L-value of heated garlic was significantly decreased, compared to that of control (fresh garlic),
whereas a-value and b-value were increased (p<0.05). In the texture profile analysis, hardness, chewiness and
gumminess of heated garlic were decreased, whereas adhesiveness was increased. The antioxidant activities
determined by DPPH and hydroxyl radical scavenging activities were decreased in HTHP garlic. The pungent
taste and garlic odor were the weakest in HTHP garlic. Especially, the pungent taste of HTHP garlic was not
detectable. Green tea among several herbs (bay leaf, cinnamon bark, pine needles) showed the highest DPPH
radical scavenging activity. Addition of green tea to HTHP garlic was appropriate for decreasing antioxidative
activity of HTHP garlic compared to fresh garlic. Based on these results, it was suggested that high temperature
and high pressure treated garlic with green tea might be very useful as a substitute for odorless functional

garlic products.
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Table 1. Changes in Hunter’'s color value of garlic by heat
treatment conditions

L-value a-value b-value
Fresh garlic 69.05+0.02"% -313+0.02° 13.35+0.02
Boiling 64.55+0.78"  -153+0.48" 17.23+0.99
Steaming 62.05+1.60°  -1.12+£1.20° 14.47+0.68"
Baking 46.26+2.02°  -476+1.44% 12.4640.64°
High pressure & 43.99+7.06° 1.17+1.02* 1852+2.25°
high temperature
F-value 29.69 19.04 17.37

"Mean +SD.

PValues in same row with different superscripts are significant
different by Duncan’s multiple test (p<0.05).
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Fig. 1. Changes in DPPH radical scavenging activity of gar-
lic by heat treatment conditions.
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Table 2. Changes in texture of garlic by heat treatment conditions

Hardness Springiness  Cohesiveness Chewiness Gumness Adhesiveness
Fresh garlic 5313.4+669.8" 0.909+0.011° 0.264+0.055" 958.2+193.7° 1429.7+4795" -2747+1834"
Boiling 74.8+155° 0.738+0.133" 0.219£0.020"  12.4+45° 16.3+3.7° -41+2.1°
Steaming 435+0.1° 0.588+0.010° 0.218+0.010° 5.7+0.0° 9.6+0.0° -0.6£0.0°
Baking 1582.0+132.0°  0.925+0.0427 0.222+0.023> 3257+49.8" 351.6+429° -451+19.8°
High pressure & high temperature  35.9+8.5° 0.592+0.068° 0.342+0.048" 72+1.4° 12.1+1.0° -16+1.1%
F-value 247.30 19.42 9.97 99.05 36.31 9.14
"Mean=+SD.

YValues in same row with different superscripts are significant different by Duncan’s multiple test (p<0.05).
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Fig. 2. Changes in hydroxyl radical scavenging activity of
garlic by heat treatment conditions.
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Table 3. Changes in sensory properties of garlic by heat
treatment conditions

Pungent test Garlic odor

Fresh garlic 7.0+0.0V%? 6.840.4°
Boiling 52+0.8" 55+1.0°
Steaming 49+09° 54+0.8°
Baking 3.9+0.9° 41+07°
High pressure & 1.6+£05° 1.5+£05°
high temperature
F-value 80.86 75.94

})Mean +SD.
?Values in same row with different superscripts are significant
different by Duncan’s multiple test (p<0.05).
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Fig. 3. Changes in DPPH radical scavenging activity of high
pressure-heated garlic with various herb. )
HPT: high pressure heated garlic (120°C, 20 min, 1.5 kgf/cm?).
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Fig. 4. Changes in DPPH radical scavenging activity of high
pressure-heated garlic with green tea.

Control: high pressure heated garlic without green tea,

Green tea 10%: high pressure heated garlic with 10% green tea,
Green tea 12: high pressure heated garlic with 1% green tea
(added charcoal).
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