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Antioxidant Activity of Garlic with Different Processing on Soybean Oil
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ABSTRACT - Antioxidative activities of fresh, steamed and black garlics by different processing condition were
investigated on the soybean oil. The crushed fresh, steamed and black garlics were added to 100 mL of soybean oil at
alevel of 0, 5, 10, 20 and 40 g respectively, and then the oil mixture containing garlics (reaction samples) were heat-
treated for 48 hrs at 180°C. The chromaticity of reaction samples were increased during heating. After 48 hrs heating,
in the sample added 40 g/100 mL chromaticity of each samples were 1.36, 2.99 and 1.99, in the crushed fresh,
steamed and black garlics, respectively. Anisidin value showed irregularly increased during heating. Acid values of
reaction samples were higher than control during heating, those levels were ranged from 0.82 to 2.04 mg/g after 12
hrs, were gradually increased to 3.15~4.30 mg/g after 48 hrs. Peroxide value of reaction sample containing black
garlic(40 g/100 mL) was lower than the samples containing tocopherol or BHT, after 48 hrs heating. TBA value of
reaction samples containing fresh, steamed and black garlic of 40 g/100 mL were the lowest in the sample added black
garlic, after 48 hrs heating. These results suggested that oxidative stability of black garlic in soybean oil was more

potential than the other garlics during heating,
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Table 1. Changes of chromaticity in soybean oil containing fresh, steamed and black garlic during their heating time at 180°C

(absorbance value)

Samlple Added Sample VOl.. Heating time (hrs)
(g/100 mL soybean oil) 12 24 36 48

5 0.34 +£0.00* 0.66 + 0.00° 0.55 +0.01* 1.62 £0.01

Fresh 10 0.78 +0.02® 0.83 +£0.01%° 1.58 +0.01® 1.06 £0.01°*
garlic 20 0.91 +0.00° 0.95 + 0.00"C 1.73 £0.00% 2.48 £0.03°

40 0.92 + 0.00* 1.47 £0.01¢° 1.64 £0.01% 1.36 £ 0.02°®

5 0.32 £ 0.01* 0.42 +0.01* 0.58 +0.00¢ 0.69 £ 0.02%

Steamed garlic 10 0.51 +£0.01® 0.65 + 0.00°C 1.09 +0.01® 0.99 £ 0.00°®
20 0.76 + 0.01°¢ 0.63 +0.00°® 1.27 £ 0.00% 1.05£0.01°

40 2.01 £ 0.00*° 2.61 +0.00°° 2.97 £0.06%° 2.99 +0.02°

5 0.32+0.01*® 0.53 £0.01% 0.53 £ 0.00* 1.01 £ 0.00%*

Black garlic 10 0.26 +0.01* 0.71 £ 0.00"® 0.94 + 0.00°® 1.29 £ 0.04%
20 0.52 £ 0.02*° 0.99 +0.01% 1.06 +0.01<C 1.64 £ 0,02
40 0.76 + 0.00°° 1.48 £ 0.00°° 1.42 £0.01%° 1.99 £ 0.02°

Control 0.12 £ 0.00° 0.18 £ 0.00° 0.22 +0.01° 0.40 + 0.00°

a-tocopherol 0.10 £ 0.00° 0.17 £ 0.00° 0.24 +0.01° 0.35+0.01¢

BHT 0.10£0.01* 0.15 £ 0.00° 0.17 £0.01° 0.32 £ 0.00¢

Chromaticity in soybean oil was 0.02 + 0.01 (O.D value)

*®Means with different superscripts in the same row significantly difference(p < 0.05).
*PMeans with different superscripts in the same column and same sample significantly difference(p < 0.05).
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Table 2. Changes of anisidine value in soybean oil containing fresh, steamed and black garlic during their heating time at 180°C

Added sample vol. Heating time (hrs)
Samples .
(g/100 mL soybean oil) 12 24 36 48

5 27.88 +1.31% 54.43 £ 0.18%° 3528 +0.75° 45.09 +£2.55%

Fresh 10 47.77 £ 0.26%¢ 34.43 £ 0.24* 4595 £3.09" 5538 £ 1.58®
garlic 20 37.59 £ 1.07® 46.98 + 0.83 46.92 +11.22° 60.23 +2.85%
40 29.18 +1.20* 39.55 £ 0.88" 41.94 £2.27% 43,47 £2.12%4
5 29.57 £0.18* 41.03 £0.13® 39.72 £ 0.08™ 52.01 £0.47®

S d earli 10 41.75 +0.55% 36.24 + 0.46* 4571 £0.13® 4576 £ 0.11°*

1

camed gariic 20 49.20 + 1.77%¢ 64.06 + 1,67 48.08 + 0.10° 59.07 £ 0.92%°
40 78.78 + 1.69° 84.07 £ 1.36° 65.03 £0.71°° 55.26 £ 0.25%

5 43.14 +1.52%® 45.13 £0.18%® 46.43 + 025" 51.96 +0.23
. 10 24.37£0.23% 46.67 £ 0.09° 38.72 £ 0.20 53.08 £ 0.14%
Black garlic bA A

20 22.80 £ 0.47%4 51.16 + 0.26%° 3570 £0.17 47.82 £ 0.31°
40 29.77 £ 0.26% 38.97 £0.28° 37.67 £ 0.58% 50.64 £ 0.94%

Control 16.93 £0.18° 39.97 £0.39° 48.66 + 0.12° 69.40 +2.344

o~tocopherol 19.64 + 0.90° 33.90 £ 0.23° 4492 £0.17° 50.55 + 0.64°

BHT 16.57 £ 0.72* 18.77 £0.17° 44.17 £ 0.50° 49.67 £ 0.36°

Anisidine value of soybean oil was 0.84 + 0.10

“4Means with different superscripts in the same row significantly difference(p < 0.05).
A-PMeans with different superscripts in the same column and same sample significantly difference(p < 0.05).

Table 3. Changes of acid value in soybean oil containing fresh, steamed and black garlic during their heating time at 180°C

(mg KOH/g oil)
Samples Added sample vol. Heating time (hrs)
(/100 mL soybean oil) 12 24 36 48
5 1.22+£0.10* 1.77 £ 0.09" 2.04 +0.09% 3.26 +0.08%
Fresh 10 1.22+0.10 1.83 +0.14% 2.37+0.25%® 3.32+0.06%
garlic 20 1.53 £0.14*® 2.24 +0.00% 2.71+0.16% 3.32+0.05%
40 1.25£0.11% 2.15+0.16" 2.33 £ 0.09°4® 3.49 +0.14%
5 1.25 £ 0.14% 1.77 £0.16** 2.61£0.16" 4.05 + 0.04%
. 10 1.40 £ 0.05** 2.05+0.16™ 3.36 £ 0.00° 430 +0.58%®
Steamed garlic 20 1.90 £ 0.09*® 1.96 +0.00** 3.74£0.17% 3.83+0.16"
40 2.04 +£0.19*® 2.15+0.16" 3.63 £1.78* 3.15£0.19%
5 0.97 £ 0.14%4 1.92 +0.04** 221 +£0.03% 3.33 +0.09%®
. 10 0.82 £ 0.02* 243 +0.16%® 2.12+0.12% 3.23+0.14%
Black garlic 20 1.22 £0.10°® 233 £0.16% 2.37 £0.14* 3.59+0.12%
40 1.53 £0.14% 2.05+0.16* 2.23 £0.09" 3.52£0.145¢
Control 0.59 £ 0.05° 0.58 £ 0.07° 1.21 +£0.09° 1.44 +0.22°
a-tocopherol 0.56 £ 0.02° 0.57 £ 0.07° 1.21 £0.09° 1.21+0.10°
BHT 0.56+£0.01* 0.55£0.05 1.16 £0.07° 1.31+0.16°
Acid value of soybean oil was 0.06 £ 0.01 mg/g
“dMeans with different superscripts in the same row significantly difference(p < 0.05).
APMeans with different superscripts in the same column and same sample significantly difference(p < 0.05).
i A= Table 33 2tk 712 A dFHe] A7he 006
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Table 4. Changes of peroxide value in soybean oil containing fresh, steamed and black garlic during their heating time at 180°C

(meq/kg)
Samples Added sample vol.. Heating time (hrs)
(g/100 mL soybean oil) 12 24 36 48

5 3.75 £0.20°° 4.66 +0.11°° 4.92 +0.09° 5.07 £ 0.04°
Fresh 10 3.23 £ 0.09¢ 3.69 £0.11% 4.05 £ 0.05% 4.72 £0.11¢
garlic 20 2.21£0.07* 3.30+0.14% 3.53 £0.16" 3.87£0.11%
40 1.78 £ 0.16** 2.10 + 0.06™* 2.34+0.12% 3.08 + 0.06%
5 3.93 £0.13% 4.90 £0.13%° 4.99 +0.02° 5.85+0.13°
Steamed garlic 10 2.87+0.10* 3.06 +0.07°¢ 3.87 +£0.11°¢ 3.98 +0.03%
20 2.87 +0.10*® 3.06 + 0.07* 3.87+0.11 3.98 +0.03®
40 2.30 £ 0.28* 2.72 £ 0.24% 2.76 +0.12°* 3.24 +0.06™
5 3.59+0.12%°° 4.22 +£0.04*° 4.67 +£0.23° 4.95 +0.08%°
Black garlic 10 2.87 £0.11%¢ 3.89 +0.10" 3.94 £ 0.05 4.10 £ 0.05°
20 2.16 £ 0.06™ 2.78 £ 0.11%® 3.07 £ 0.06® 3.92 + 0.06%
40 1.27 £ 0.07% 1.86 +0.09** 2.07 £ 0.05% 2.65 +0.06%

Control 1.15+0.03* 2.43 4 0.09° 3.38 £0.09° 4.12+0.14¢

o-tocopherol 1.23 £ 0.03° 1.96 +0.03* 2.18 £ 0.04° 3.17+0.19*

BHT 0.45 +0.49° 1.84 +£0.08" 2.07+0.13° 2.98 +0.13°

Peroxide value of soybean oil was 1.43 £ 0.22 meqg/kg

“dMeans with different superscripts in the same row significantly difference(p < 0.05).
*PMeans with different superscripts in the same column and same sample significantly difference(p < 0.05).
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Table 5. Changes of TBA value in soybean oil containing fresh, steamed and black garlic during their heating time at 180°C

Samples Added sample vol. Heating time (hrs)
p (g/100 mL soybean oil) 12 24 36 48
5 85.90 +1.35% 22447 12,720 188.80 £2.21% 239.80 + 2.42%P
Fresh 10 80.60 +0.75% 188.07 +4.21°¢ 161.20 + 0.96°° 210.20 £ 2.25%
garlic 20 77.23 £1.26*® 123.30 £ 2.40°® 160.70 £ 1.05%® 199.90 + 1.54%
40 68.63 £0.61* 97.70 + 2.88% 13410 £3.17%* 192.80 £ 1.519%
5 128.67 +16.12% 306.90 + 10.80°° 179.4 £ 70.95" 369.3 £01.91¢
Steamed garli 10 101.10 + 3.04% 234.47 £ 5.64°C 230.80 +4.89" 253.43 +2.648
ed garlic
g 20 90.80 £ 1.51*8 215.13 + 4.34%8 213.60 +3.83% 253.30 £ 4.62°®
40 7720121 179.4 + 70.95% 204.00 £ 0.79° 237.77 £ 9.26%
5 89.50 +4.31% 127.10 £ 7.09°¢ 174.20 + 433 254.80 £ 7.11P
Black garlic 10 74.53 +1.99% 115.10 £ 1.71%8 151.67 £2.45%® 228.20 + 0.96%
20 66.90 +1.20* 109.40 + 1.81°® 141.70 £ 5.47% 219.87 £ 1.04*®
40 64.97 + 1.40% 94.80 +2.95 138.30 £2.34 180.80 + 1.42%
Control 88.60 + 10.69* 110.20 + 8.81° 119.40 +£2.46° 256.57 +11.82°
o-tocopherol 78.60 £ 1.97° 93.60 £1.97° 125.57 + 1.46° 141.10 £3.48°
BHT 69.70 £ 2.72° 74.10 £ 3.04° 72.20 £ 1.76* 90.60 £ 2.67°

TBA value of soybean oil was 0.34 £ 0.11

**Means with different superscripts in the same row significantly difference(p < 0.05).
APMeans with different superscripts in the same column and same sample significantly difference(p < 0.05).
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