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Abstract The purpose of this study was to investigate the antifungal inhibition mechanism of fruit vinegar drinks
against Candida albicans. To evaluate the effect of vinegar drinks on the growth and morphological changes of C.
albicans, we performed real-time PCR and phase contrast microscopy. All the groups added vinegar drink showed
the inhibitory effect of C. albicans on growth compared to the control. The expression of genes ALS3, ECEl, HWPI,
and Sap5 were decreased by vinegar drink. As a result of phase contrast microscopy, the group to which vinegar
drink was added showed significant quantitative decrease, morphological change and inhibition of C. albicans. This
study can be provided as basic data for the development of antibiotics by verifying the antifungal activity of vinegar
drinks.
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2.4 RNA isolation and cDNA synthesis

C albicans2] RNA 2]+ YeaStar RNA Kit (Zymo
Research, Orange, CA, US.A)E A£-3}31t}h RNAase
£ DNAase [2 H2|5te] 2% DNAS Al AsH o,
cDNAT Super Script II reverse transcriptase
(Invitrogen, Carlsbad, U. S.A)E ©]-&38}0] A|ZAF2] Z
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2.5 Real—time polymerase chain reaction

Rotor-Gene @ Thermal Cycler (Qiagen, Hidden,
Germany) S ©]-&3Fo] 7} welloll ¢cDNA 2 ul, primers
(10 pmol/ul) 2 w, 2x RG SYBR PCR Master mix
(Qiagen, Hidden, Germany) 6 ul, =575 2 S 718t
ATHEL 53 BTl F217 SE5 A3 27T
e AR F 5% BCAA FAZTA, 1023+ 60T oA
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Table 1. Primers Used for RT—PCR

Oligo

Name Sequence (5'-3)

Hwo Forward TCA GCC TGA TGA CAA TCC TC
P Reverse GCT GGA GTT GTT GGC TTT TC

Forward ATG TGT AAA GCC GGT TTT GCC G

At Reverse CCA TAC GTC CAG TTG GAA AC
Saos Forward CCA GCA TCT TCC CGC ACT T
P Reverse GCG TAA GAA CCG TCA CCA TAT TTA A
Als3 Forward CAA CTT GGG TTA TTG AAA CAA AAA CA
Reverse AGA AAC AGA AAC CCA AGA ACA ACC T
Ece Forward CCA GAA ATT GTT GCT CGT GTT G
Reverse CAG GAC GCC ATC AAA AAC G
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Table 2. The organic acid compositions of natural
fermented vinegar products
(Unit = ppm)

Organic acid content in vinegar

Citric acid 205.22
Tartaric acid 204.20
Malic acid 6857.13
Succinic acid 41.61
Lactic acid 0.00
Formic acid 0.00
Acetic acid 11116.32

Table 3. Optical density according to incubating
time of C. albicans

Optical Density (600nm)

GO " on  1oh i18h 24 an
R 000+ 006t 059+ 107+ 105 100+
Conof 6 500 000 001 003 002 000
NV, 000t 004 037+ O074r 0%¢ 079
16 me® 000 000 001 003 003 004
NV, 000: 002+ 003t 005¢ 008t 0.8
3 mie 000 000 000 000 001 005
v g 000+ 002t 002+ 002t 003+ 0.10%
16 me 000 000 001 038 000 044

Values are mean + SD

" p<0.05, by Repeated measures ANOVA

& b6 9 The same letter indicates no significant difference by Tukey
test at a=0.05
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Fig. 1. Effect of vinegar drink on the genes of C.
albicans. The gene expressions of mRNA
were evaluated via quantitative real time
RT-PCR (normalized to house—keeping

gene, ACT1).

3.4 Axg5ol gk C. albicans®] | W3}

Fig. 2. Phase contrast microscope image (><400) of
C. albicans after treatment for 24 hours (a:
Control, b: NV 1.6 ml, ¢: NV 3 ml, d: V 1.6 ml)

Fig. 3. Phase contrast microscope image (<400) of
C. albicans after treatment for 48 hours (a:
Control, b: NV 1.6 ml, ¢: NV 3 ml, d: V 1.6 ml)
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