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Oxidative Stress Inhibitory Effects of Low Temperature-Aged Garlic
(Allium sativum L.) Extracts through Free Radical Scavenging Activity
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Department of Agrofood Resources, National Academy of Agricultural Science, RDA

ABSTRACT

Garlic has drawn attention as a food material for its anti-oxidative and anti-inflammatory properties

as well as for prevention and treatment of cancer. In order to increase efficiency, various aging methods for garlic
have been attempted. In particular, thermally processed garlic is known to have higher biological activities due to
its various chemical changes during heat treatment. Therefore, in this study, we investigated the anti-oxidative effects
of garlic extracts aged at low temperature (60~ 70°C). In the results, 2,2-diphenyl-1-picrylhydrazyl and 2,2-azino-bis
(3-ethylbenzo-thiazoline-6-sulfonate) radical scavenging activities and ferric reducing ability of low temperature-aged
garlic (LTAG) were similar to those of raw garlic. LTAG also showed decreased lipopolysaccharide (LPS)-induced
production of reactive oxygen species, although there were not significant differences among samples. In addition,
xanthine oxidase activity was inhibited by LTAG; the 15 days and 60°C extract showed outstanding inhibition compared
with the others. To understand the molecular mechanisms behind the anti-oxidative activity of LTAG, we performed
quantitative real-time PCR analysis. The 30 days and 70°C extract upregulated mRNA expression of antioxidant enzymes
such as Cu/Zn-superoxide dismutase (SOD), Mn-SOD, glutathione peroxidase, and catalase in LPS-stimulated RAW
264.7 cells. This result indicates that LTAG can be a functional food as a nature antioxidant and antioxidant substance.
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Table 1. Primers used for semi-quantitative RT-PCR of the antioxidant enzymes

Target gene Primer Sequence (5'—3")
Mn-SOD Forward GGGTTGGCTTGGTTTCAATAAGGAA
; Reverse AGGTAGTAAGCGTGCTCCCACACAT
Cu/Zn-SOD Forward CAGCATGGGTTCCACGTCCA
Reverse CACATTGGCCACACCGTCCT
Catalase Forward AAGACAATGTCACTCAGGTGCGGA
Reverse GGCAATGTTCTCACACAGGCGTTT
Glutathione peroxidase Forward CTCGGTTTCCCGTGCAATCAG
p Reverse GTGCAGCCAGTAATCACCAAG
GAPDH Forward GAGCCAAAAGGGTCATCATC
Reverse TAAGCAGTTGGTGGTGCAGG
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Fig. 1. DPPH (A) and ABTS (B) radical scavenging activities
and FRAP (C) assay of low temperature-aged garlic extract. 0000,
raw garlic; 1560, 15 days and 60°C aged; 1570, 15 days and 70°C
aged; 3060, 30 days and 60°C aged; 3070, 30 days and 70°C
aged; 6060, 60 days and 60°C aged. Values are the mean+SEM
of three replications (n=3). P<0.05 compared to raw garlic
(0000).
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Fig. 2. Effects of low temperature-aged garlic extracts on cell
viability in RAW 264.7 cells. 0000, raw garlic; 1560, 15 days
and 60°C aged; 1570, 15 days and 70°C aged; 3060, 30 days
and 60°C aged; 3070, 30 days and 70°C aged; 6060, 60 days
and 60°C aged. Values are the mean+SEM of three replications
(n=3). P<0.05 compared to CTRL.
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Fig. 3. Effect of low temperature-aged garlic extracts on the production of reactive oxygen species in RAW 264.7 cells. 0000,
raw garlic; 1560, 15 days and 60°C aged; 1570, 15 days and 70°C aged; 3060, 30 days and 60°C aged; 3070, 30 days and 70°C

aged; 6060, 60 days and 60°C aged.
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Fig. 5. Effect of low temperature-aged garlic extracts on expression of antioxidant mRNA in RAW 264.7 cells. 0000, raw garlic;
1560, 15 days and 60°C aged; 1570, 15 days and 70°C aged; 3060, 30 days and 60°C aged; 3070, 30 days and 70°C aged; 6060,
60 days and 60°C aged. Values are the meantSEM of three repllcatlons (n=3). P<0.05 compared to LPS-stimulated.
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