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Antifungal Activity of Medium-chain Saturated Fatty Acids and Their Inhibitory Activity to the Plasma
Membrane H*-ATPase of Fungi. Lee, Sang-Hwa and Chang-Jin Kim*. Korea Research Institute of Bio-
science and Biotechnology, PO. Box 115, Yusong, Tagjon 305-600, Korea — In order to know the antifungal char-
actleristics of saturated falty acids having 6 to 12 carbons, their minimum inhibitory concentrations (MICs) and
minimum fungicidal concentrations (MFCs) were estimated against Saccharomyces cerevisiae. Fatty acids from Cg
to C); exhibited increasing activity with chain length, but C); fatty acid did not show activity at all. In relation to
antifungal modes of actions, faity acids investigated showed on inhibitory activity toward the plasma membrane H'-
ATPase of Succharomyces cerevisiae. Their inhibitions to the glucose-induced acidification and ATP hydrolysis
caused by the proton pump were found 1o be in comunon with antifungal activities. Al the test concentration of 1
mM, hexanoic acid (Cg) showed the lowest inhibition of about 30%. while undecanoic acid (C;) showed the stron-
gest inhibition of over 90%. In addition, as seen with antifungal activity, the inhibitory activity of dodecanoic acid

(Cy2) was suddenly reduced to less than 50%.
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Table 1. Antifungal activity of fatty acids against Saccharomyces

cerevisiae
Fatty acid MIC(Lg/ml) MFC(lLg/ml)
Hexanoic acid(Cg) 400 >1600
Heptanoic acid(C7) 200 1600
Octanoic acid(Cg) 100 400
Nonanoic acid(Cy) 100 200
Decanoic acid(C q) 50 100
Undecanoic acid(C;;) 25 50
Dodecanoic acid(Cq2) =>1600 =>1600

The antifungal activity of falty acids was tested using the macrodi-
lution broth method, as described in Materials and Methods.

B A% ) ARRE 5 ou ol 84 Vehhs
Aoz .

Medium acidification0l| CHEH AMal &

Z172] plasma membrane H*-ATPasec] wHg}F =3} Av)
Abe] A3 TAE dolir] ¥al glucose-induced acidifica-
tionoll W&k A 2AL A 2 294 1mM2] F
oA hexanoic acid(Cey= 34.2%2) 714 22 A3 &
2L Jehfel e undecanoic acid(Ci iy 93.6%% 7Fd
733k A& FAA L el 2 dodecancic acid(Cio)E
326%2 A3 ZAE Jehd e Fg 1). & medium
acidificationsl] W3t AHMke] As) B2 g+ L =t

AR Apad 24 2] do)e) A F718le] undecanoic

100

80

60 |- ’

Inhibition (%)

C;, G Cg Cy Gy Cyp
Fatty acids (1 mM)

Fig. 1. The inhibitory effect of fatty acids: hexanoic acid (Co),
heptanoic acid (Cy), octancic acid (Cg), nonanoic acid (Cy), de-
canoic acid (Cyg), undecanoic acid (Cyy), and dodecanoic acid
(C12) to the medium acidification of Saccharomyces cerevisiae.
Acidification was induced by glucose (final concentration 2%) and
investigated checking external pH. The inhibition (%) was calcu-
lated as follows: (1‘[H+]mhlbitor/ [H+]mhibimr free) %X 100.
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Fig. 2. The inhibitory activity of undecanoic acid to the me-
dium acidification by the plasma membrane H*-ATPase of Sac-
charomyces cerevisiae.

The inhibition (%) was calculated as Follows: (1-[H lpnbiw
[H+]inhxhxmr free) > 100.
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Fig. 3. The inhibitory effect of fatty acids: hexamoic acid (Cg),
heptanoic acid (C;), oclanoic acid (Cs), nonanoic acid (Co),
decanoic acid (C)g), undecanoic acid (Cyy), and dodecanoic acid
(Cy2) to the ATP hydrolysis by the plasma membrane H*-ATP-
ase of Saccharomyces cerevisiae.

The amount of enzyme (specific activity 8.9 pM/min/mg protein)
was 0.029 units (M Pi/min), and the inhibition (%) was calculated
as follows: [1-(ODgs0 nm)inhibiter (ODs60 nminhibitor tree] %< 100.
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Fig. 4. The inhibitory activity of undecanoic acid to the ATP
hydrolysis by the plasma membrane H*-ATPase of Saccharo-
myces cerevisiae.

The amount of enzyme (specific activity 8.9 UM/min/mg protein)
was 0.029 ynits (M Pi/min), and the inhibition (%) was calculated
as follows: [1-(ODeso nmntitutor’(OD 660 nun)intubivor free] > 100
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