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Antioxidant activity of wood vinegar by bioconversion
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Abstract Reactive oxygen species (ROS) are reactive and potentially harmful to cells, causing oxidation of
lipids, proteins, and DNA. In humans, the deleterious effects of ROS have been linked with aging,
carcinogenesis, and atherosclerosis. In order to investigate an antioxidant activity of wood vinegar by
bioconversion, we preferentially analyzed the total acidity, acetic acid, pH, and contents of total polyphenols
and flavonoids, respectively. Also, we evaluated the scavenging abilities on 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radicals, superoxide anion radicals, hydrogen peroxide radicals, and nitric oxide radicals. The total
acidity and amount of acetic acid of wood vinegar after bioconversion were lower than those of wood
vinegar before bioconversion, but the pH was higher than that of wood vinegar before bioconversion. The
contents of total polyphenols and flavonoids of wood vinegar after bioconversion were 11.17 mg/m¢ and 0.42
mg/ml, respectively. The SCso values were in order of superoxide anion radical scavenging activity < DPPH
radical scavenging activity < hydrogen peroxide radical scavenging activity < nitric oxide radical scavenging
activity. Therefore, these results suggest that wood vinegar by bioconversion can be useful as primary
antioxidants for medicines and cosmetics.
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o Wgsto] 24alltk 2F Al 20 uo] 0.1 mM DPPH
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2.4.2 Superoxide anion radical A&

Superoxide anion radical A7Z4J-& Okamura 5{18]
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[Table 1] Changes of total acidity, acetic acid, and pH in
wood  vinegar by
bioconversion

non-bioconversion  /

Total acidity  Acetic acid

Bioconversion pH
(%) (%)
Before 5.29+0.04 2.124£0.06  2.28+0.01
After 3.16£0.17 1.02+0.03 3.78+0.01

Each value represents mean of three determinations +

the standard deviations.
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[Table 2] Changes of the content of total polyphenol and
flavonoid in wood vinegar by
non-bioconversion / bioconversion

Total polyphenol Total flavonoid

Bioconversion Y o
(mg/ mﬂ) (mg/ mﬂ)

Before 5.29+0.04 2.12+0.06

After 3.16£0.17 1.02+0.03

Each value represents mean of three determinations + the
standard deviations.

* Milligrams of total polyphenol content / m¢ of samples
based tannic acid as standard.

** Milligrams of total flavonoid content / ml of samples

based quercetin as standard.
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[a2] 1] HEHSE Zxolo] DPPH radical AAHEHA]
[Fig. 1] Effects of wood vinegar by non-bioconversion /
bioconversion on the DPPH radicals scavenging
activity
Results are the averages of three independent
experiments+SD
*p < 0.05 compared with the control

3.3.2 Superoxide anion radical A7{EM
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[Fig. 2] Effects of wood vinegar by non-bioconversion /
bioconversion on the superoxide
scavenging activity
Results are the averages of three independent
experiments+SD
*p < 0.05 compared with the control

radicals

3.3.3 Hydrogen peroxide radical 2A7{EM

Hydrogen peroxide:= At4-2] 319 tiA} B2 2A &
ZEgoh peroxisome 59| WA AlEZ2HE FHE7
o} chafet o] 2elo] ©j8) @AEh=H, DNA 9 gl
EARS Sl AIAIEe] TR RS A
Asto] BABAY BHOE A 7159 Asht
Sl Aog dEA Q) [25,26].

& E %Mol hydrogen peroxide radical

27 A4S =43t A3} superoxide anion ¥} DPPH
radical 227 2447} W= RS UEtHIE 3]
. 03%, 0.6%, 1.2% =0
A aAge]  ZHF 11.91£0.97%,  30.12+0.64%,
65.57+0.42%2 w&= ©O]FZO0F hydrogen peroxide
A o ekt

radical 2

@ Non-Bioconversion W Bioconversion

Hydrogen peroxide scavenging activitiy (%

Concentration (%)

(28 3] #Eds
k!

& 2 99| hydrogen peroxide radical 4~

[Fig. 3] Effects of wood vinegar by non-bioconversion /
bioconversion on the hydrogen peroxide radicals
scavenging activity
Results are the averages of three independent
experiments+SD
*p < 0.05 compared with the control
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[Fig. 4] Effects of wood vinegar by non-bioconversion /
on the nitric
scavenging activity

Results are the averages of three independent
experiments+SD

*p < 0.05 compared with the control

bioconversion oxide radicals
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