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=Abstract=
Effect of Rapid Dehydration by Vacuum Drying on Fungal Viability
So Hyun Park, Jin Woo Park, Dong Hoon Shin, Jong Soo Choi and Ki Hong Kim

Department of Dermatology, College of Medicine, Yeungnam University, Taegu, Korea

Background: Tinea pedis and candidiasis of the feet is the most common type of dermatomycosis.
Contaminated shoes may play an important role in spread and relapse of tinea pedis and candidiasis of
the feet. However there is no effective method to sterilize contaminated shoes. Since vacuum drying can
evaporate water in relatively low temperature, it is thought to be able to dehydrate rapidly and to sterilize
shoes without damaging them.

Objective: This study was designed to evaluate the fungicidal effect of rapid dehydration by vacuum
drying.

Methods: The suspension of Trichophyton(T.) rubrum, T. mentagrophytes and Candida(C.) albicans
was made with distilled water. Vacuum drying or wet heating of the suspension was conducted in the
vacuum dryer at various temperature and time. The treated fungi were rehydrated and were cultured on
Sabouraud dextrose agar petri dish. The viability was determined as colony forming unit (CFU) of
experimental group divided by that of control group.

Results: When C. albicans was dried for one hour by vacuum drying, the viability decreased as
temperature increased, but no sterilization was noted even at 80°C. Under vacuum drying at 50°C for
one hour, viability decreased below 3% and there was no difference in the viability between one hour of
the treatment and more than one hour. In T. rubrum, T. mentagrophytes, C. albicans, the number of fungi
was reduced by 90% under the condition of one hour vacuum drying at 50°C. Wet heating was more
effective than vacuum drying in reducing and sterilizing C. albicans. Sterilization was done under the
condition of wet heating of one hour at 50°C or wet heating over 30 minutes at 60°C. The higher
concentration of C. albicans was, the stronger resistance against the heat and dehydration was observed.
Combined teatment with wet heating for one hour followed by vacuum drying for one hour at 50°C
was effective way to sterilize C. albicans.

Conclusion: These results suggest combined treatment with wet heating and vacuum drying can
effectively sterilize shoes without damage and prevent the feet from spread and relapse of tinea pedia
and candidiasis of the feet. [Kor J Med Mycol 2004; 9(3): 182-189]

Key Words: Tinea pedis, Candidiasis of the feet, Shoes, Disinfection, Vacuum drying, Wet heating

T2 04 AR AF<, 705717 AhFRA BT dEE 31741, Gista ol Thojst B, v
*ﬁi}: (053) 620-3160, Fax: (053) 622-2216, e-mail: jschoi@med.yu.ac.kr
2 =29 24 2004 649 26 Al g3t o A LR E S

-182 -



ORIES A 4 ¥ 775 Al Bsh=
Algte] gomz R ZiFe] e F7ksa
QUUH. EXH 2752] Y210 &= Trichophyton(T.)
rubrume] o= xA|slar 9lom, 1 Lo R
Candida(C.) albicans2* T. mentagrophytes’} & ®l
EE Holal Jrp. FH AFT A ALsh,
gzte] AA] v F-9u 9] Al M ZliEo]
SHkE = A9t B o] B HE A gxle]
39.1%00 4 AA] v F-efell #do] ke lrar
Bl S5 d5S 7 #ke] 25%7% 7t
% Foll T 2SS 7 AL Jrhs Bavk o

o] 57 oA FEoE AT AulE &
47.1%°14 WMol wiFE Tk R Alskgl o,
M FRUAS JI B FEhel ekl
3 W FHARE AAgE A7 Tslel A 12%, AlE
A Fdol A 52%, AlEE = Fol A 4%7F mi =L

[e]
o wastolch w44 A AHS F2 Pl
A e 497 e 4TI 87 S
Slh7h A4k W EFreeH clojun, &
] At P U FE A 5o 0L B4
oF AdRle] A At FAgle] A=A st
A ARle] A Alo] & ik ofujel, F9f AL

AL ZAsed 523 I8 ol upehA
H- A3t A5E HsiAE wd] A vt
A58 Aol ofue} Azhed B Hhe] gle] H=
Ak gl oFr Fo] Ak Fasirh Zlre] At
Holli= 818t A%l atAeld 9 Az, 7tay
o] Ak FE T o FI= de Al g
25AE AFSSIAY o E4EH, A A=
25 At a7 A a Azke] Qe At
TP At vhe 2rolA B8 #
StER H3t BEAS HlaA] A2ddA dxzAd ¢
AE ol wEbA AlES 7td AERAI7H
2ldke] &2 glo] whE AIRE Ule] Ax=AI 4= dal,
Az B At Al U] Sl oM
o 48 Y o §3AA G840 At &%

g 95 F s Jler AR o] AxeS
A

A7t AxAT)E e At e 99

1915+l T. rubrum, T.
mentagrophytes, C. albicansE Z+7tg3te] B4
o Lo B ARA T g wE g

H= -

w38 St

fu|

Mz oy
1.8 =2

g5 Ao A )33 Trichophyton(T.) mentagro-
phytes 45=¢} T. rubrum 257, 213} /gl Al A5
3l Candida (C.) albicans 452 AM&-8}3 T}

2. M ur

oo

T. mentagrophytes®} T. rubrum-> potato dextrose
corn meal tween 80 agar APABIA] o 25=3F w51
© ™, C. albicans= Sabouraud dextrose agar (pH 5.6)
kAol 23 vt 2 7l FRTE
o] AEgNS v 5 counting chamber®} 38H&
| 74e o]g3te] ¥ H FAE Ao T. menta-
grophytest= pld 2>x10% 32}, T. rubrume pl'd 1X
10* TAFeE 2} C. albicanss LEEE g 2%
10 £2, AT EE wd 2x107 T2 g2 o
AEre] ders vHESIT) T. mentagrophytese} C.
albicans= Z+7+e] AENS- 10 W microtubeol]
AATE T rubrume o] Ao e FizolA

microtubedll F=U3FATE FF 7A27] (OV-11/12, A
o] Q EIAL FHHE o]g3le] 2o}

A
FuA gepiast 7k AAE sk gehe

SHale] o] HEF 311, F7HES
s} glo] 7HERES Als)elHA] dErelo]

BEE BIgITE AR T 20 wel FF
Voltex mixerE ©]-&3te] SEEHA Ao A 1A3F
59t A3} (rehydration)E 3+ F Sabouraud dex-
trose agar (pH 5.6) B3R ol =& HFslo] 25C
oA wj¥aEtQit). C. albicans: 29 %, T. mentagro-

- 183 -



) ghe] A #8k3) %] A 9 A 33 2004
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Fig. 1. Viability of C. albicans after vacuum drying at various temperature for one hour. Viability was measured by
comparing colony forming unit with that of control group. "Mean =+ SD of triplicated tests. Low density; 2><X10° spores/

10 pl, High density; 2><10° spores/10 pl
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Fig. 2. Viability of C. albicans’ after vacuum drying for various periods at 50°C. Viability was measured by comparing
colony forming unit with that of control group. *Mean + SD of triplicated tests. 12><10° spores/10 pl
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Table 1. Viability of T. mentagrophytes, T. rubrum, C. albicans after vacuum drying at various temperature for one hour

Temperature (C) T. mentagrophytes T. rubrum C. albicans
45 17.6+11.9° 3841440 1.8£1.2
50 9.618.3 0.8+0.6 3.1+34
55 8.5%1.8 62113 53%3.6
60 73%2.7 3.1%0.5 0.3£0.6

V1ab111ty (%) was measured by comparing colony forming unit with that of control group.

SMean + SD of triplicated tests

Table 2. Viability of C. albicans after vacuum drying or wet heating at various temperature for one hour

Temperature (C) Low Densityj High Density 4
Wet Heating Vacuum Drying Wet Heating Vacuum Drying
25 100.0£0.0° 95.0£7.1 87.5£17.6 99.1+41.0
40 15.918.6 23.1x16.8 82.5%£10.6 85.8+£20.0
60 0.0+0.0 10.2+2.4 0.0+0.0 58.5%£9.2
80 0.0+0.0 0.3+0.0 0.0+0.0 0.61+0.1
100 0.0+0.0 0.0£0.0 0.0+0.0 0.0£0.0

V1ab111ty (%) was measured by comparmg colony formmg unit with that of control group.

SMean = SD of triplicated tests, I2x10° spores/10 pl,

I2x10° spores/10 pl
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Table 3. Viability (% of control) of C. albicans after wet heating at 50°C, 55C and 60°C

Treating time Low DensityJ High Densityﬂ
(minutes) 50C 55°C 60C 50C 55°C 60C
15 53.0136.3° 77.8£10.9 11.2+0.2 100.0£0.0 100.0£0.0 0.81+0.1
30 5531382 10.3£5.0 0.0£0.0 83.31+26.3 54.7+16.8 4.6%0.5
60 0.0£0.0 0.0+0.0 0.0£0.0 04105 0.0+0.0 0.0+0.0
Viability (%) was measured by comparmg colony formlng unit with that of control group.
SMean = SD of triplicated tests, I2x10° spores/10 pl, I2x10° spores/10 pl
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