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Effects of Antiseptics on the Protein Change of
Plasma Membrane in various Fungal Cells
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ABSTRACT: Plasma membrane from the fungal cells (Aspergillus phoenicis, Rhizopus acidus,
Candida albicans) treated with sodium benzoate (S.B), potassium sorbate (P.S) and calcium
propionate (C.P) during the cultivation were separated. The contents and patterns of plasma
membrane proteins compared with those of the control. The growth of A. phoenicis was
decreased by the average 64.0% in the S.B treatment. That of R. acidus was inhibited by the
average 69.0% in the P.S treatment. Also, That of C. albicans was showed the deminution of the
average 59.5% in the S.B treatment. The contents of protein involved in the plasma membrane
of the each fungal cells were inhibited the average 41.0%, 41.7% and 59.5% in the S.B
treatment, respectively. In case of A. phoenicis, the changes in the protein pattern involved in the
plasma membraneshowed the aspect similar to the control on the 1st day and 2nd day of
cultivation in the treatment group, but 116 KD~97 KD band almost disappeared in the 5th day
of cultivation, and 45 KD~29 KD band was uncleared through the cultivation. In S.B treatment
group R. acidus was showed the loss of 116 KD~97 KD band from the middle stage of
cultivation and P.S, and C.P treatment group were started the loss at the early stage and
completely lost at the 36 hours of cultivation. In C. albicans, 116 KD~97 KD band were started
the loss at the early stage to compare with the control and 66 KD~45 KD band were dimmed at

the 96 hours of cultivation. Especially, the C.P treatment group were perfectly lost at the 96
hours of cultivation.
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o, ¥xpape] o 12KD A= 484 =izal
cytochrome C7} gld, PlEZ |0} TollA] 4]
A E2lE sl EZEe]ole) A Aked] V)%
< 7FA] 31 ATP #<le]] #ofgich(Owen 5, 1989).
FAA A g9 A st 2o
gjth. = t}E o= skeletaldld] ©]7-2 4 skele-
tonse} FAE B2 Al Fo] 9lc}. skeletal =F
e Alghe] A tel 434 whe] spectrine]
glt}h. 220 KD~240 KD9] #-x}3k4l spectring- 2t
o FAE FAAA Fe 94Ee sx ot
(Yeagle, 1987). WA1A AL uhe] vfj-of] s
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wg Yuksje] ThEo] glon, o] ¥slo] wa
27} DA} Sle] B2hgo] Eat shulold).
w Ae] S A T8 B
o $-34 4334 AAYVD AVRYAE o]
$3to] o w ¥ ¥Y 4 gled, HEAQ A
H3A A 25 HEPES(N-2-Hydroxyethylpipera-
zine-N'-2-ethanesulfonic acid), TritonX-114 %-
o] gJcHHeleniuse} Simons, 1975; Krzywicki,
1975; Bordier, 1981; Blanchard, 1984; Grady
5, 1988). YA =il 34 F JAE v
T e, HE A o)F Fo AA oA
A 58 e I Dfdol). 1 2 #
Alefo] ¢F 30 KDo| 55%7} el=3}E-al glyco-
porine] ¢Jt}. & shlE anchored proteingld]
A o]F Fo| &FA AF 5ol wEF ] 3,
glollA] whalAlS- 23 9l I3& s}= anchor=
A $A1E}. o7)elE cytochrome b57} gtk
(Eisenberg, 1984; Yeagle, 1987).

ARt 71 283 27152 3] S8
Ale AE e $<5A7F 223tk Owen 5,
1989). AA R =S 5317 A% 58 <
o] EAish, EAZ A3¥ANE rlEA =
wo]-& FEA N Fese o] gled], ol
ATP2] 413} &, o=/t 2314 ¢dt). = o &
LAY ££242] o= Na*/K* ATPase¢|t}. o]
7132 ATP9] 418} &, A7} AREE $40]
t}(Carafoli, 1987; Aaronson 5, 1988). @}, ¥ &
33} Fol& 4= & 709} polypeptideZ T4
% 1A, Na*/K* ATPase:= 27]¢] Z}7] k& poly-
peptide 2 A= o] 9] 2.0, Na*/K* ATPase: ¢
110 KD9] #A}3Fe- 7)1}, o]2 A Na'g wela
AE7} BR2 dh= dfieo] lE:= AHoloh
(Bowman2} Slayman, 1979). o] 9o & {1321}
3 2 9% FZ2F YA 4w A¥Add e
ZA31, =] turn overdl] Fod= phos-
pholipase2} proteaser} 3137, Al x.2] ghfizle] Y
Aluhe 318 o signal peptideE At o
& I33h= 549l peptidase® Qivh. =3t 3
737A) eilA = ZAAcH(Griffin, 1994).

U]l FEA XS d3Aute] 48 W)
+ Na'/K' ATPase, sarcoplasmic reticulum<]

Ca*-stimulated ATPases} & 71558 714 &
a7} AFFAME A9 2L Fx2 H'-ATPase
7} ¢)t}(Bowman £, 1981; Carafoli, 1987). 943
Au} H*-ATPaset ¢F 100 KD+5 KD2] WA
whildoln], A Fol ZAA 7] Y& electro-
genic proton pump® <A ¢li, EEAEY
ATPase?} 3= BE 7152 32 9o} 932}
ohul 2.2 polysomal mRNA<} ¢cDNAGA] f-=H
RNAZ ¥ $451, ¥ A4} 34¢ A micro-
somal membrane <¢FollA A A} Bowmans}
Slayman, 1977). K* 459 98-8 sl= 9329
ATPasex= K*o| 2J3} a4 3R] o] AT % o] 45
w, proton-translocating ATPase: t}ekgl H'-
dependent co-transport system< -F:3l= 2
2 A E do7)E 715-E srHDelhez 5, 1977;
Dufoure} Goffeacet, 1987; Bowman 5-, 1981,
Aaronson 5, 1988).

A1 24718 Sodium borate(S.B)& A3} I3
o9 W8-& MAsH= A4S /A A Sl A8 E
BEZT pHel we} &5o] dA3) chan, 3%
o], AR 5 o2 FFH<] AL A} sl=dl
E3) 3o W97l Wk, 1994). P.S2& Ao &
Azhe Zo deix glon Folo] AL AA
< JAske A4S 810 (Tsai 5, 1984), A%, F
o], AlEe] AR AsaHE-S 3] wEell, At
o] $AE, oJokE, IAAE 39 REAE A3}
A A5 3 9 tHSofos$} Busta, 1981).

Z3}o]dl|4 Potassium sorbate(P.S)= acyl S-
CoA dehydrogenase A EZ 7F4X# Bx3}
Aupate] A= a1, A A AL Ak Aoyt
A F3lng Fsgolo] tiat A o] AA"
}(Sofos2} Busta, 1981). Calcium propionate
(C.Pye &Ze]d 3 = 2g4ke] AAHA] ¢
3 a2 Ake 2 AH3P) Wil pHYL At o2
fAg 2 o 2Hgo] A o|ti(x], 1994).
Leucostoma persoonii Hohno] <3 A3|l=
peach gtEH o] calcium 9-& H25hd WU
g Mg e] ke sk, %, Az, FFe
A7l loA] Fagolt ntele]|ote] AAA2A 2
dwA ¢l.en, Chalara elegansdl] &35l LAs=

< el RS 2H4A)7]ew (Draughon 5,
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1982; Biggs 5, 1994), C.P2] 34 7|2he A|ulo)
FTH3H A EAE AZ ellA 44 o)1,
vl AxE TS JAsE sk, AR
AGA 2R ALEPR Q) 91413} e} 7125242 coup-
ling& 47t} (Biggs %, 1994; Milward 1976;
Tsai 5, 1984).

o]} zro] AATtel] FfrEe] Q= o e
2o} 19 7%l A3 A deksiAl A7
o] g}, & A= AT A o ghilrle] 25
9} e AFREA} oW FIgFS wAEE

cjzoh )3 ¥4 shsict.
Mz 3

M|ZEQ| HQY
T3 Aspergillus phoenicis, Rhizopus acidus,
Candida albicansZ £ A ¥ | o}&-3}git}.

TFO| Q¥

A. phoenicis A. phoenicisZ potato dextrose
agar AbH wjA| ol A F-3te] 28°CellA] 48417} wlioF
F, 4T FHTE 9ol A 999 el S,
B(7 mM), P.S(11 mM), C.P(12 mM)& z}7}+ A7}
gt Czapek wlA|o]] Zx} et S AHZ2(1,1x10°
spores/ml)sle]  28°Cef|x] 21e}  wiek(150 rpm/
min)a}gi ).

R. acidus R. acidusE potato dextrose agar
AP iAo A F35}e] 28°C, 484)7) wickst ¥ ¥
2} Fetl-g wEe] SB(10 mM), P.S(12 mM), C.
P(5 mM)& 7+t 37131 yeast extract wljx]¢l]
A} FeholS- A %(2.8 % 10° spores/ml)sle] 28°Cei|
A} 3627} ot z1e} vloF(130 rpm/min) s}gich.

C.albicans C. albicans= YM A v]x](pep-
tone, yeast extract, malt extract, glucose, d.w)
oA 24417t A wjokdt F 483 C. albicans®
S.B(12 mM), P.S(16 mM), C.P(56 mM)E z}7}+
2 YMYA wiz)o HFFHFES= 1.8 OD.
at 660 nm)sle] 28°Cefjx] 96417} ot A&t wiok
(130 rpm/min) 3} T},

a9 2a

A. phoenicis@} R. acidus 23+ A
2 2~33] AJA3 § ofi W73 % Marriott 2 ubY
(19773 o]4-3te] AH¥A =g Fesigich +8%
AZE 50mM Tris-HCl 258 (pH 7.4, 0.6
M KCl, 10 mM MgS0, £3hHo 2 |deAHA n}4
gl & 2JAlE](sorval RC 5B 400xg, 5 min)fs]—
At Aozl A5-A-E 9A41E2](1,500x g, 5 min)
ste] Ful€ A5YS obA] 994)#2] (8,000 rpm, 5
min)slgvh. AFS-N-S- YAl &2 (sorval ultra pro
80, 82,500x g, 30 min)3}%ich. 0.1 M Tris-HCI
P4 N(PH 8.0, Mg™ F3I)e=z #E 50%
sucrose 2-oNol| o] AAEE HHA7|, 50%%}
20% sucrose-2- 0 2 sucrose gradient& 3Jg+
F Weolg FUsisich. o) gradient® 947
(sorval AH-629 rotor, 82,500x g, 90 min)3}e]
crudedt HFALs FE3 H, ol&EF 20%
sucrose£-9 0 2 AsAEA A QA 5] (sorval ul-
tra T-880 rotor, 82,500 g, 60 min) 3} Hejz]
AR EL 2 A3 o] &3lct.

2 A28 A~
2 o

C. albicans

XN M 344 3JAL Andersons}
Millbank(1966) 2.l 3. Chun, et al., B}*H (1986)
& olgsigich. wokel AZE 429,000 rpm, 5
min)gt H FF EFTE 449,000 rpm, 5 min)
shoich.

o] M ZE 50 mM Tris-HCI 949 (pH 8.0)
o] Aetsled, 9A1E2](9,000 rpm, 5 min)gt 3, 20
mM mercaptoethanole] #7}sl 10 mM Tris-
HCl $+=2A4(pH8.0, 0.5M sucrose, 20 mM
MgCl, &-f)ell AZE AFHHFF= 5.0~8.0x
10% cell/mDA FHo}. 12l w Al 2L A A7) ¢)s}
o] lysozyme2 A Z&EF Y]] H7H100 ug/mi)ste]
25°CollA] ¢k 30~408-7F ANt 215 YAl
2](2000x g, 10 minyste] AFSdnt molel, A%
AYAA A5HE 0.1 M Tris-HCl $H3-89(pH
8.0, Mg™ 3= o] ¢AE2](5,000x g, 30 min)
gk & dojal AAES ob2 Alg) o] &35t

ALt 22| C. albicans?] A= Fel=
Marriott ] W (197518 o]-shod ¥ejshsict.
AAEEd o3 89 APAAE 01 M Tris-
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HCl $5-8-4(pH 8.0, Mg** oz =2HE 50%
sucrose So] AMFLA I, 50%2} 20%
sucroseE continuous sucrose gradientsE A
& F, g4 L F9A5e). o] gradientS YA R
2 (sorval AH-629 rotor, 82,500x g, 120 min)s}
o] crudedt APANe Feleigi, oJ7)e) 20%
sucrose §4& AHLAA QA Ee](sorval
ultra T-880 rotor, 82,500% g, 90 min) 3] £=<=
3 9¥A%E Bl

HEgo| sEEd Fel3 A7) 4yl
20 mM HEPES $£-9(1 mM DDT(dichloro-
diphenyl-trichloroethane), 600 mM NaCl %)
5mig sl AL F ol5 Ppe Az
22 Z43]l9irHBlanchard, 1984; Furth -, 1984).

HaEFel ciEo] £& HEPES 4349
AYATe Whs] BE YDA YEel)
10~20% Wx3ledc}. 2% 94132 (16,000 rpm,
30 minjste] Qdolxl AEAA 1miF s
protein¥#-g& =331t (Bollagel Edelstein,
1991).

EYE SEEE oA 39k 248 Lowry
(1951)E o)-¢3lgl o, IxEA 2 hovine serum
albuming AM2-8}g3c}. ‘

B 55 9de acetone ¥4 (Bollag
9} Edelstein, 1991)l] 9}&) &35t} Sample
Fe] oF 5ull A=) YzkE acetone(- 20°C)e- @
3L Eg3kdth - 20°CHA 1087 AR’ Fof &
A¥-2](15,000 rpm, 5 min)s}gic}. AE NS 2kd
3] AAZ FH Az

TIIHE LA i o] wisjoka)
<+ d=79 nlaslr] $93kd  SDS-polyacryl-
amide gel electrophoresis®] (Bollags} Edel-
stein, 1991)& A1-8-314it}. 5%2] stacking gels}
8%¢2| seperating gel2- ©]-8-3}%] 37, sample-2- <}
4410 ml A=A, 0.6m/ 1M Tris-HCI(pH
6.8), 5 ml 50% glycerol, 2 ml 10% sodium do-
decyl sulfate(SDS), 0.5 m/ 2-mercaptoethanol,
1 mi 1% bromophenol blue, 0.9 mI H.0)el] -£-3]
A1Z0 F 100°CoA A 287k 7hdatedct. A7)dE <
492 0.02M Tris-glycine 9+3-%-9(pH 8.3)
= °]-83152H, T0 mA A 4X)7F Eqb ALo)A]

A)883ledt). Coomassie brillant blue R 25002
A B8 e dAslgl e, Fell 7% acetic
acid7} % 50% methanolz 23t}
Standard molecular weight marker24]:
myosin(205 KD), p-galactosidase(116 KD),
phosphorylase b(97 KD), bovine albumin(66
KD), egg albumin(45 KD), carbonic anhydrase
(29 KD)& AH&-3t5ich.

2 I

MIZES| ME

Al BEAZE 242 A7 uRlo A okt A
phoenicis, R. acidus 4 C. albicans A %.2] A7}
W3 Fig. 1, 2, 3¢ Yeldlglel. A. phoenicis2]
AL w775t SBAEFE YRt H]3)
B 63%, P.S A7 HF 64%, C.P A=
B 54%2 ARAAE 2] P.S A=t o
€ F N9 AgTuo 58 Aies vehigict
(Fig. 1). R. acidus®] S.B A&7 n|o]|7kEst
27 v]3) HF 49%, P.S= IF 69%, C.P=
A 48%2 AAAAE et R. acidusd)
= P87 71 FElg AR avbr) 2=
(Fig. 2). C. albicans2] S.B Az]1= A7 83%2)

Dry weight ( g / 100ml )

Duration of culture (days)
—a— control -—a— godium benzoate
—e— potassium sorbate —v— calcium propionate

Fig. 1. Growth of A. Phoenicis treated with vari-
ous antiseptics during the cultivation.
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16 |

Growth

Dry weight ( g 7 100ml )

9 6 12 18 24 30 36
Duration of cutture (hours)
—s— control —a— sodium benzoate

—e— potassium sorbate —v— calclum propionate

Fig. 2. Growth of R. acidus treated with various
antiseptics during the cultivation.

16}
Growth "
14| [ ..
-—
g 12} 4
-
N 10f .
o
~ o8} -
b
-g 06 . 1
5 04 b
v
A A —a
0.2 -
L 1 1 1 i 1 1 3
0 12 2¢ D) 48 60 72 8 [
Duration of culture (hours)
—a— control —a—- godium benzoate
—e— potassium sorbate  —v— calcium propionate

Fig. 3. Growth of C. albicans treated with various
antiseptics during the cultivation.,

7V dA AR e &S el a, P.S A2
Tl X 67%, C.P AETe 73%2 AAGA &
H}Z vodFedr}. C. albicans?] AAA A= SB7}
7V 52 A2 Z epyith(Fig. 3).

Sz ato| CHfF 2k Mgt

A EFHEAF Mgt vA] A -85 A phoen-
icis, R. acidus, C. albicans®] 983t 9l=
il 3=k MskE Fig 4, 5, 60l 24815t}

Amounts of protein

(197100 pg plasma membrane)
3
/ |

1 1 i Il

.0 1 2 3 4 5
Duration of culture (days)
—a— control —a— sodium benzoate

—e— potassium sorbate —v— calcium propionate

Fig. 4. Changes in contents of protein in plasma
membrane of A. phoenicis treated with
various antiseptics.

50 -
— 40} B
Q
g
a5
S E
52, i
5 g
€3
3 g,. 20 - .
85
! o
2
10 |- .
1 L L L 1 L
o 6 12 18 24 30 36
Duration of culture (hours)
—s— control —a— sodium benzoate

—e— potassium sorbate —v— calcium propionate
Fig. 5. Changes in contents of protein in plasma
membrane of R. acidus treated with vari-
ous antiseptics.

A, phoenicis®] 73-%-, Fig. 40| X A]=] uls} 7o
B zFol u)s] SB AT 194 38%, 2UA)
42%, 3UA 41%, 5ARLE 43% FrAasld JF
41%29] ZraE vehlgen, P.S A7+ 1494
26%, 295 31%, 3UA) 21%, 545 6% 728,
B 21%9] ZAaE ez, C.P Azldxe
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]

g

Amounts of protein
{1g/100 ug plasma membrane)

-
-]

1 . L L L. [l 1 .
0 22 24 38 48 80 712 84 9
Duration of culture (hours)
—a— control —a&— sodium benzoate

—e-— potassium sorbate —v— calcium propionate

Fig. 6. Changes in contents of protein in plasma
membrane of C. albicans treated with vari-
ous antiseptics.

194 31%, 245 28%, 3UA 74%, 595 9%2]
225 B Fof, HF 23% A=Y} A
phoenicisolA= S.Bell 23t gl o] Jheke] 7}
A 3A ZF4aE AoZ Jepgr}.

Fig. 50 Yepd ule} 2o R. aciduse] PA-L
S.B Al 12, 24, 30, 36A7k] z+z+ 29%,
41%, 52%, 45%2] AN B4 oyt HF
41.8%2] =74t A=) P.S Al 12
A7kl 21%, 24A17kolE 8%, 30X7kel] 10%,
36417 ol 23%=2 FF 15.5%7) JAF o
el CPE AEld wixjda ASH Axe
2ol B]3)] 12X 7ke]] 26%, 24X 7kl 5%, 304]
Zroll 25%, 36A17kel| 13%9] A4S ¥l IHF
17.2%2] 7342 ¥t R. acidus 7399 S.B7}
child o] ek AAF AAzRE-E e A=
A=

Fig. 6048} 2o C. albicansolx= SBAe]
TollA= 2ol vl 12, 24, 48, 96417} Zh2t
51%, 52%, 60%, 67%2] 37142 B 59.5%)
A RoFlen, P.S Mt 1247k
35%, 24717 ell= 27%, 48X|7 0= 37%, 9647k
ol 43%2] A EFE ¥ FF IR &L 355
%3t C.P AHe]Folxe wiof 1247k 41%,
24217k 36%, 4817kl 20%, 96A17 ol 60%2)
A HiAEL 39.2%E Vel

C. albicans®] 7% S.B x&)7r/F =hiA ek

(A)
KD

205

116

A AT

B &
M

(B)

205

116

A2 A A 4

&
v

yYYey v

B &

8

Fig. 7. SDS-polyacrylamide gel electrophoresis
pattern of protein in plasma membrane of
A. phoenicis treated with S.B(A), P.SB), C.
P(C).

Lane 1. is a molecular weight markers;
Lane 3, 5, 7, 9 are 1, 2, 8, 5 days of cul-
ture in control; Lane 4, 6, 8, 10 are 1, 2 3,
5 days of culure treated with antiseptics.

37} AR & Ao s A=) o] AR, 434
wko] thilal Fakd] JAZ A= s AFE
HEA= SBal 7o #alxle] g)r).

gt cHHZEIo] THE W5t

AF 22 E A3t Axe] At i
Al 2] sedHsh= Fig. 7, 8, 9ol vehligich.

Fig. 7oA 2]¥, A. phoenicis®] =7 116
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6 7 8 9 10

(A) 1 2 3 4 5
KD
205 »

116
97

vy

45
29

vy

(B) 1 2 3 4 5 6 7 8 9 10

205
116
97

vyveyvw v

66

e
vy

205

116
97

66

Yy vy Vv

Fig. 8. SDS-polyacrylamide gel electrophoresis
pattern of protein in plasma membrane of
R. acidus treated with S.B(A), P.S(B), C.P
©.
Lane 1. is a molecular weight markets;
Lane 3, 5, 7, 9 are 12, 24, 30, 36 hours of
culture in control; Lane 4, 6, 8, 10 are 12,
24, 30, 36 hours of culture treated with an-
tiseptics.

KD~97 KD AJo]¢] miz2o} 45 KD~29 KD A}o]2)
Mert vioFehe 5t &3] Jepd Zle v 8.
B ATl M 193} 2874%) &= =rt Hg 3w
HA kAL, wioF 3UA A A=, vk 5UH
k435 2AlEgeh. P.S #lglfE 116 KD~97
KD Alelo] Whzi= wio} 2 mjokdr|71x] 37|
A Ve o, o] AR A djzTel vlsiAE

7 8 9 10

2 3 4 5 6

GV
KD

205

116
97

Y ¥y ¥

66

205

116

v Yy v

Fig. 9. SDS-polyacrylamide gel electrophoresis
pattern of protein in plasma membrane of
C. albicans treated with S.B(A), P.S(B), C.
P.(O).
Lane 1. is a molecular weight markkers;
Lane 2, 3, 5, 7, 9 are 0, 12, 24, 48, 96
hours of culture in control; Lane 4, 6, 8, 10
are 0, 12, 24, 48, 96 hours of culture treat-
ed with antiseptics.

3)v)gt W=t 45 KD~29 KD Afeo]2] wizi= u)
F717Est Tl vl 3vishAl A=A
C.P #8]7= 116 KD~97 KD A}o]¢] W=} vk
717k Fotells FnishA Vel on, ik 5d A=
116, 97 KD2| RE wl== 72] BolA] ¢igtw, 45
KD~29 KD Alo]9] i =xto] wjof71715t 8] w]3}
Al viebghct.
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Fig. 8ellx R3FE= wie}l Zrol R. acidus®] o
ZF = uljo} 7|7 EoF 116, 97KD ¥ 45
KD~29 KD A}o]¢] #l=Eo] XwalA] viepste}.
a2y, 8B AlalFolAE 116 KD~97 KD Ale]<]
M7} 12, 24, 3047kl F3) 33kt vl
=7]4l 36Xkl $bd3] AAlEleH, 45 KD~29
KD Alo]9] M= AA] wj}37] 74X 3vlsiA o}
et o), 36x17 ol s 2AET P.S A
2)7= 116 KD~97 KD, 45KD~29 KD #izr}
12, 24, 30A|7kolli= 2ol BIs] 22k B]mig B
e PES B o, 36417l ¢ &
A=t CP A2l 116 KD Wert wik
3077 A= =T} AR S Holrhrt ul
oFr|el 362l FAF AAEHNeH, 96
KD9| W=t dizd vj3) svlszed, vjokd
719l $bAs] A=) HE]7e] 45 KD~29 KD
Alole] WiEi= wioker] gl 36X 7kell Al

A ZE R EA)E H2)§ C. albicans®] 94 A&l
< Fig. 99 Yellisi=dl, tiz7o4= 116 KD~
97 KD2] wier) wiekr|7hEel & 4 3T 66
KDs} 45 KD Alole] @& W=So] velye}. 8.
B xg]7% 116 KD7} v} 717Hlel| o5 3]=|3}
A Yehtor, 66 KD~45 KD Alo]E2] Wi=7} of
ZT) uls) A& ofe] ulexlo] velydct. P.S A
275 116 KD W=y} 48A7H1E] 3]0]3)29 4]
964718 A9 441, 66 KD} 45 KD A}o]e] wi=
Eo] 2T Hl&) FnlshA Jeltke-E B 5 3l
gjch. C.P g7 116 KD wWi=r} 12, 2447k
= s} mef D)o EolAwA A &
Ao}, &, 66 KD~45 KD Alo]2] Wi=i= 484
7R AL ofo] vehitir}l 964744 443 &
A= 9}

9 A2, AFREAE 23 iR oA wiokst
AFFY 3R] Al o) 5 REA 4 23
Ads) A L 713 dekgt WEE A 5 3l
on E3, 116 KD~97 KD A}o]2] W=7} 713
a3 W32 Jehlisicl

&

K

AFREAE AF 229 PAE " F30]9

AL A2 Bl oM Ve AEE
QAFA BEsle] QA7 ARE A =5
ZF7198 AHE = 28 BrPAe] Bl

SBe o], v T WEE AR sked 4
EREA FolA IS WL Hel &3P,
1994), P.SE A. niger2) Wo} % catalase 33}
BHEE A AFRY AL AAAZI
C.Px ehilAddiale AMastn vl4&e F34
< vhalaly) il JEAe] AEWNRS F571
s, AR EA A A3k QlAks A4S W
3317 2ol AAbo] Bzt Biggs 5, 1994).

B A5 AEREAESE A]g ax] A 6l
oF=l A. phoenicis. R. acidus. C. albicans®] A
#ro] A =gl e, ol AFREAT} YA Do
g 549 A A EE A& 5he 2 (Griffin,
1994), A ALY 7)5-& dejzmaels Axe] £
Z3 g el BAsE 7)5-E Aesle] JFEA
o] o] o) FRA] o} AAe] AT
Az )

AyAe Ex ZE JUYEAES AZUHE
oo n], AN BB Al Zhlte 2 ) 1
7] f18A, e BE XA 2] AT W&
velfl=d], &, 0, CO., 28|31 glycerold} B2
244 BAp e o] 2AAle uAUe EAES
Agglo]l FAAA 4 Qlck. 22, TEe of
o) x4k 22 BALEE 55 4] a3t
t}. Bo] o] ol ARG A WEH &
Aslz, 71 9 2E, Na/K' ATPases} 3lod,
Ca"g Alzyre g YHYl:= 542l Ca*/ATPase

7} $JxH{Owen -, 1989).

Ag Aol A JelykRel, A phoenicis HET-
9 AS$E= BASLS o oy 22l 45 KD~29
KD A}o]9] Wl=Eo| ulef F2b7)o 3]w]sjA]ct vj
ofat7) o] 28] 2AlElE gAte] Below, P.SAH
2] 79 CPAET& wigr|tEat 3visiA et
Jr}. 116 KD~97 KD A}o]9] #i=EL ATPase
B2 e, d27e A4S, et
A =g gkakg B4 gl Al w3 SB
A2l E wlok 39A3E AT, P.SAHTE
wlokxr| el 3luls) Helthrl 5UA oFt vehit
Ak, o) AR A thzTel B3 3vlsRc. CP
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A wlok 5dA o] ert 2AEE B 59l
th. R. acidus®] 7= 2 TollA] wllokr| 7t Zok
o] 45 KD~29 KDAlo]¢o] wl=¢} 116 KD~97 KD
Aol &) Mieto] AsA viehd Ao s, SB
2] te 45 KD~29 KD Alo]e] wle=r} wioy7k
717AA]= EwsHAl vietgtrlr)l 364174 Sk aAl
H9laz, 116 KD~97 KD Alo]2] wizi= wfjolity)
o ¢4 A2AHch P.S M2TE 116 KD~97
KD fo)2] Wi=oj4) wjekdz]ql 36417kel F-43]
AAE 51, 45 KD~29 KD o] o] wl=w zR8. of
A8 B4tk C. albicans®) 7S5~ A. phoenicis
1} R. acidus®] 73-%-2} 116 KD~97 KD Alo]e] i
=o) W5k fAR S el o), 66 KD~
45 KD Abole) wi=wislr) Jehgo). 66 KD~45
KD Alo] ) $h& shildd =] gzl v}
71705k A8 ey, 8.B ¢} P.SA |
%3 v\ 25 3vlsA vehden), CPA
2] A= wieF Lyl Wi=rt AL A=

AEH LR, §)ok Fol Ay A4 FFEo)
45 KD~29 KD Ajo]o] W7} wjokdziola] 72
A s olE AL WAl whiRleldd.
EAFE] 7lse] e o whizeld] Exlepo]
o} 30 KD Axol, 55%7} ©h-3E2 o]Foix
13 &0} 2 channel® FAl%o) ¢} glycoporin
olct. o]&2] AR Qlste] 71344l rhodopsin
M.W-38 KD) 5-2] o2 AA o]ifo] A
AE R A BA o] dolur] E3t
et

1A #5e] A4l W3 116 KD~97 KD
Ate] o] wiokitz]e] Wie Aol in). Al ERZEA] A
2ol oI5t oleja Wsk= oF 100 KD+5KD A%
o] WAlget wael HY/ATPases] ol4o] A7
A $-45 71914, HY/ATPases X834 27 =)
E5o] 9leiA] FAAE 2o F5-& Sagie). it
Ko o8 52849 A5 o497, Hede-
pendent co-transport system-2 -§=3}o] whzx 9
£ Yo7z 716E &t o|FA 4 7)Eel] Fed
st hhialel HY/ATPase®] =l $lol o]Ato]
AR ZH, ATPE A= o] 43lx] &3l
ol dAEA S A¥yeR wEAy)A] &
¥t ole}, Az 223 A3l 75-E 5=

&
¥2

o

A&l wlall & whol A W U3 A 214
7t GA, AEse] A FEhHE) Ve
7oz A=) £, C. albicans?] 66 KD~45
KD Alo]o] Hi=Eo] WiskE viepd AL, WAlA
chilgelw BAp 715 s 7 duidal
HMG-CoA reductase(F-Z}eF 97 KD)7} 23| ~H]
2 AghAdo] dolvhi= A F Ao X3l glycosy-
lationA)# 4~8-43<1 oF 50 KD2| ¥2}=ke] 25
At WhEsle] 1wt Qo] X AFle} o] &
A= glycoporindl| sj===d](Yeagle, 1987), 66
KD~45 KD #}o]2] wizwishi= Aele] 2fsA
glycoporin®] &o]2 channel7}zlel] oJa]=zhgo]
AA AERRL Fole el AslE 7L A
o2 AlgEd

B Aol M| AfolA] FEE o] A dA
=z A3 nt chilzlof ghefo] Zhas gl o, Wl
Al FAw vhoygd WiEE Jefuigich o2 s}
of Aol ExF by F 7|5l Bl
ol o1 AHE Vel o ZH, B Tl wigte) A
FUlB s5Ee -] dEfx dalzhg-e] Wyt
A77] W Eoll $eb 22 W3} A7l Hog A7t
Hoi2 e, 2 A gl AL8-ElojAl Al EREA] Foll
A 7V G keSS 713l 8B A dA4
A GA)2AE-& st o) Ao Al FREA
o] Ffol] 7t o] B FH & 4 sl A=t
st

H 2

S.B, P.S, C.P & 7zt x|2]& wiA]of wief= =
oF(Aspergillus phoenicis, Rhizopus acidus,
Candida albicans)ol|x] 482 whe Falsigic}.
A3 ol o] kst 43S dlETe) vlwEt
s}, A phoenicis®) A& SB ) ell B
64.0%7} 7143kt R. aciduse) AL P.S A
g ollA FF 69.0%7) Fastgdck =3 C.
albicans®] AAE S.B e T-o4 HAF 59.5%2]
45 vl ofe] ZdA 2 3Tt
B chwale] ek SB e o] FF 41.0%,
41.7%, 59.5%7} 242+ AA| = ¢}, A. phoenicis9]
A3 at o] wis) ofAke Al el = vk
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144, 2dA= 279 vlsd 43S vehiigl
o} 22} ejek 194 116 KD~97 KD ®l=: 7
2] Alebg 3 45 KD~29 KD W= 3]u]s}A] 33t
Hgct. R. acidus= S.B Xz 7-ollA] wlof 2717)
e} 116 KD~97KD W=7} 2Agglend, P.S
A2l C.P AEte wiokked A7 A=kt
o wiF 36A7telle s aAEg. C
albicansol|A+ 116 KD~97 KD W=} tfxe)
H|aste] wljekiel] A=) AAElg s 66 KD~
45 KD = wliof 96417kl 3]ulstAl Jelye).
£3] C.P Ae]7ollA« vl 967 ol &+A3] 24
= get.
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