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Antifungal and antibacterial activities of wood vinegars were investigated in this study in order
to apply for the natural fungicides and food preservatives. The antifungal activities of wood
vinegars were measured as a hyphal growth inhibition rate using four plant pathogenic, four
wood rot and one mushroom pathogenic fungi. Inhibition effect on the fungi growth was
explicitly observed at the concentrations higher than 05% of unrefined wood vinegar and higher
than 1.0% of refined wood vinegar, respectively, suggesting that unrefined wood vinegars showed
the higher antifungal activities than that of refined wood vinegars. The highest inhibition effect
on the fungi growth was shown in Libertella betulina which is a mushroom pathogenic fungus.
In addition, the wood vinegars from Pinus densiflora showed the higher antifungal activities
against the plant pathogenic and wood rot fungi than that from Quercus spp. On the other hand,
the antibacterial activities of wood vinegars were determined by a paper disc method using the
three gram positive and five gram negative bacteria. The unrefined wood vinegars showed a
prominent effect on the suppression of bacteria growth at the concentration of 10%, while the
suppression of bacteria growth was not observed in the refined wood vinegars. These results also
suggest that the unrefined wood vinegars showed the higher antibacterial activities than the
refined wood vinegars. The antibacterial activities of wood vinegars against gram positive
bacteria were higher than those of wood vinegars against gram negative bacteria. From these
results, it can be inferred that the wood vinegars has the strong antimicrobial activities and can
be applied as the natural fungicides and food preservatives.

Keywords: wood vinegar, antifungal activity, antibacterial activity, natural fungicide, food preser-
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Table 1. Characteristics of wood vinegars used for antifungal and antibacterial activities test
Materials Refining Speci%eg)ravny A%I)%W pH SO]LEE/}S ar Reiféggt;(ve Color Turbidity
(%Brix)
Pinus densiflora Treated 27 28 230 247 74  Reddish brown Transparency
Quercus spp.  Treated 29 42 232 284 77 Dark brown Transparency
Pinus densiflora Untreated 48 41 228 537 127 Light brown Opacity
Quercus spp.  Untreated 35 55 226 237 106 Reddish brown  Opacity
FHER SIS ER, 43S/ T 2009 o 71 FATE GAE AN L ARE Ao R SHkE
%ﬁr o] W E Aato] ghrE o] glom (798 ARE Rel sl A A SRl gt
, 200D), ol& T Aol A7 A= e 3
:rLié AU Q17| Witolur), g, ol2g B AR 2. & 4l ':('DI'E
o= T3] A A, Absket] A A, §As]
A A Fol E3E o] glo} wrtutol A vk AH S 2.1. SAM=
= BFE e Aol AGAIRE Akl whel Bkg e
E4o| F§E o] rEteto A FrEeh Hxdo] Hrt, 2 AN ARESE HxHE A B RS
aunE ] fEAE F208 wEA] GA|, o AR 3to] A4 23 ALRrs=ER] VA4
2 F7 5ol gal AAst] AR dart sl stEollA '32 % 500°C, Hxd AHEE 80~
olelgt 2N g H A FokellA FAl 100°C, Hzof 12} Wzb7] &%+ 50°C, 24+ ¥2t7]
(Kim &, 2001), &H&<] ®aiz W2 (HHE 5, 1992: ST 30°C ZAstell A A AT, AHH T ol
fred, 1998), EG/NZ(RIEE 5, 2003), 2=4% < 673 AA st AT A AAlsA] G2 A
X (ZEA 5, 2007), FAHERY (A4S 5, & AH8-3he] %{]ﬁ 9 AT S 2ALsHS o
2003), 5ol §32 A (A &84, 2008) 27} AR B ol F1- Table 137 2t}
Rk ol oFe] E50F ofEIA HRde] A8
F9(Ikegami 5, 1998), F A AR AH a3 2.2. SAT
(Kang &, 2009) 5°] = Ao &A1 U},
a8a .-J:LOﬂ‘” A ek gl v g 93t 3H Y PR F LG FAT O 2= Table 29 2] 2
9 ok Aol Bk FA7E oy E WA A kol S Glomerella cingulata (SHA¥83F), Fusarium
H B2 AFE3A] & $7] o] gk Balo] ux oxysporium (N4 AlE-SWt), Fusarium subglu-
L = AA S ksl FxdS woF tiil AR tinans f. sp. pini (F-AFe] WUPU ¥3t), Crypho-
sk Abel7E Bk e 3 REAQ] kA G4 nectria parasitica (W S HE, HAFEFT2]
AL HHA 7hE AE A B 2 AE Trametes versicolor (ﬂ*—’.“?—jr ). Tyromyces pal-
HHA FRE Y4 FARET S sfuto] EitslA ustris (ZAF-21), Trichoderma viride (Y 2.33F),
AaPg]o] Bz NG o] g3 Hol AEREA R o] & Trichoderma harzianum (X 2 9F) S 28] £31
7 doll thalA e A& 0w S5 31 9}, et a1 Libertella betulina (FZ-RgHA)ES AHE
Ao E Bxds 771348 woFs dAlst A stttk w3 AT DS TAT O RS IHY
230 BulE uhy) 9% A EHEARA HE IS AJ3t<1 Staphylococcus aureus subsp. aureus KCTC
g FstH oz FTrsly] flal A Fgol A A 1621 (A E=/141), Listeria monocytogenes KCTC
ol dz] §85a e A Hxde] gl Z 3710 (A55YQ13F), Streptococcus faecalis ATCC
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Table 2. List of microorganisms used for antifungal and antibacterial activities test

Microorganisms

Characteristics

Glomerella cingulata
Fusarium oxysporum
Fusarium subglutinans f. sp. pini
Cryphonectria parasitica
Fungi Trametes versicolor
Tyromyces palustris
Libertella betulina
Trichoderma viride
Trichoderma barzianum

plant pathogenic fungus
plant pathogenic fungus

tree pathogenic fungus

tree pathogenic fungus
white-rot fungus

brown-rot fungus

mushroom pathogenic fungus
soft-rot fungus

sapstain fungus

Staphylococcus aureus subsp. aureus KCTC 1621

Listeria monocytogenes KCTC 3710
Streptococcus faecalis ATCC 29212
Escherichia coli KCTC 1039
Escherichia coli 05157 NCTC 12079
Samonella typhimurium KCTC 2515
Samonella typhimurium ATCC 12027
Pseudomonas aeruginosa ATCC 27853

Bacteria

gram-positive bacterium
gram-positive bacterium
gram-positive bacterium
gram-negative bacterium
gram-negative bacterium
gram-negative bacterium
gram-negative bacterium
gram-negative bacterium

29212 (A& 183 13S4TS Escherichia
coli KCTC 1039 (HN7g+t), E. coli 05157 NCTC 12079
(N1t 0-157), Salmonella typhimurium KCTC
2515 2 ATCC 12027 (A=A 0+
aeruginosa ATCC 27853(2) vl
ARt

i), Pseudomonas

)& Agstel

0.5, %—‘:J} T =% potato dextrose
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Fig. 1. Antifungal activities of wood vinegars against various fungi. The results were represented in
triplicate experiments. G. c. : Glomerella cingulata, F. o. : Fusarium oxysporium, F. s. :
Fusarium subglutinans f. sp. pini, C. p. : Cryphonectria parasitica, L. b. : Libertella betulina,
T. v. : Trametes versicolor, T. p. : Tyromyces palustris, T. v. : Trichoderma viride, T. h. :

Trichoderma harzianum.
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Fig. 2. Antibacterial activities of wood vinegars against various bacteria. The results were repre-

Clear 7na (i)

sented in triplicate experiments. S. a. 1621
1621, S. t. 2515 : Samonella typhimurium KCTC 2515, S. t. 12027 : Samonella typhimurium
ATCC 12027, L. m. 3710 : Listeria monocytogenes KCTC 3710, E. c. 1039 : Escherichia
coli KCTC 1039, E. c. 12079 : E. coli 05157 NCTC 12079, S. f. 29212 : Streptococcus
faecalis ATCC 29212, P. a. 27853 : Pseudomonas aeruginosa ATCC 27853.
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