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Effect of Sodium deoxycholate and Sodium dodecy sulfate on
Phospholipid Composition and Phospholiases of
Rhizopus oryzae

Youn, Hee-Ju, *Key-Seung Cho, and Yong-Keel Choi
Dept. of Biology, *Biochemistry, Hanyang University, Seoul, Korea

Effect of sodium deoxycholate and sodium dodecyl sulfate on Rhizopus oryzae were investigated.
Morphological change was obtained by supplement of these surfactants into culture media during the
sumerged culture. In accordance with morphological changes, composition of phospholipid was
changed. In case of surfactant-free culture, phosphatidyicholine, phosphatidylethanolamine, and
phosphatidylserine were measured more than 95% of total phospholipid. But cardiolipin and
phosphatidylinositol were conspicuously increased by treatment of both sufactants. Presence of
phospholipase A, C, and D were detected from mycelium. Phospholipase A and D were activated by
supplement of sodium deoxycholate and Cuwas activated by sodium dodecyl sulfate. These results
were interpreted in respect of polymorphism of phospholipid and membrane stability against

solubilization effect of surfactants.

TFY gejdd L3t F2 oAz
¢l chitinolt} cellulose§2] gl4-5}
A o] YA WA= Fel Sl AT
gkt aeut o5 EA 9 dirtol]l dbofd)
2o A Fuls A A kA o A
o4 A A akol] od &g vl
5 ol&slo] mlAEol HeHe
1 Bae gel e o
H stoll g A HE WA
1977 ; Jacqes, 1980).
AR A= A Ao we} Aol

T

7)1 g A= A g

N2 O

7

o
X
o
i

o

s
rﬁd i

ad
S
4z
»

38

Z7kob 7o Aautel A4 sh

£ T 39tk (Helenius, 1975; Maher,
1984) =gk Cullis (1979) 2} Sanderman (1978)
Lo olzjAle dylutbe] FzAgl dgt 9ol
Ho] Z7A A2} phase transition$% 5
slo] Fapalel wstel aluut Fzbg o $H4
zA 3 e delH 7)ge] F98 A4S gt
BT

20pus oryzaes ¥} dlo] d| 1

o}t23 A sodium deoxycholate (DOC) 2} sodium
dodecyl sulfate (SDS) & ¥-& Fx2 23}
of 4R A7 4ATHY Aehst A8 4
¥ eko] b2 A vebgta ofbgel Qx| A A}



Vol. 24, No. 1
of Fo3d AFE dh= A Falaa £
o B4 gk AE ddrlel xaste  w)
ol e},

THE S

TF % ofe=A

2 Ad Aol B39l Rhizopus oryzae =
AF&-3}o] potato dextrose agarol4] 30C& 7
AZE AufFAl 7l g X0 A H FAE 4
33l glass woold} H45 o]&dle] Z A
et g A =313 o] Helel. e 4TollA
sl A 209 ool ARE-3ledch

wix]e] 2L 2}t 3%, HE 1%, &2
FE2E 0.3%F 718 242z st AYax
ste AMBAAE Tz Adrsliadoh

w22 viokod 90mlE 300 mI ko] Z
gido] du HF EAsEE 1mlo vlokel
o 1X10°/0 8 b7t Easle 8 A E 5}o
New BrownskyAte] 3]A4] zebufekrlolA] 3]
A4 150 rpm 2.8 30T ollA] whokaldch

X|Hel & 9 Mzt

Bleigh & Dyer (1959) o] & 4-A3}o] o}
o} Zo] F23igdcy AAniAEz 4303 F
A 5g& dryice2 FYAlA n¥3A]7) &
A (sea sand) 7F =70 Wzbgl wbah Apubol4
AL AZ ol &S ke

o] ul)Eof| chloroform 5ml3} methanol 10
mlE 7} ohg 587 Aekg & A o4 3
-4 A7k 8} gt ob4] chloroform 5 mie} &
S5mlg Y3 3047 Ao etz oL
whatman No.1 o33} z]5 o]&3lo] A<&3}A] o
H3 o2 4359 chloroform®< 2ot}

g-& T2 ¥ 7)+= chloroform 5ml & =
2t 2 F 12.5ml 9 chloroformo 2 o 7}z
A 2 7)E Al A st Hzo R
£} g}

o]o} Zo] 423k chloroform&°4< 0.9%
NaCl-&¥ 0.2 volume 2.3 2-33] A& 35} ch-
loroform%9] 484 422 AAY oL
evaporatoro| 4] chloroformg& WA 7 oo

AAE FAAZoz A4bsiqi,

chloroform

Rhizopus oryzae phospholipid 39

40

301

20

10

Phospholipid Content (% of dry mycelium)

1 1 I 1 | 1
0 24 438 72 96 120 144
Time of Incubation (hrs)

Fig. 1. Changes of phospholipid content in mycelia of
Rhizopus oryzae in submerged culture in presence
of surfactants. Control (not added), ® -e; DOC
(0.48mM), O-C; SDC (0.18mM), T-0.
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Table 1. Effect of surtactant-addition into culture
media on morphological change and
growth yield of Rhizopus oryzae in sub-
merged culture

Conen  Morphology Growth yield

Treatment \ (mg of dry wt.

(mM)  of colony
/ flask)
Not added - turfty 540 - 570
DOC 0.48 pulpy 580 - 600
4.8 - severely inhibited
SDS 0.18 pellet 610 - 630
1.8 - completely inhibited

Average Molecular weight and critical micellar
concentration(CMC) of DOC is 415 and 5mM,
and those of SDS is 288 and 8.2mM respecti-
vely. Growth yield is the dry weight of mycelia
harvested at stationary phase.
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Fig. 2. Thin layer chromatogram of phospholipids of
Rhizopus oryzae. Adsorbent, silicagel G.
Thickness °. + mm. Solvent system, chloroform-
methanol-water (65: 25: 4). NL, neutral PS,
phosphatidyiserine, Pl, phosphatidylinositol
Lyso PL, lysophospholipid, LC, cardiolipin; ST,
free-and esterified sterols; X, unidentified lipid.
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Table 2. Relative distribution of phospholipid
components in mycelia of Rhizopus

oryzae during submerged culture in
absence of surfactants.

Component in total phospholipid
‘percentage weight)

Growth phase
PE PC PS CL Pl LysoPL

Logarithmic 80.4 6.1 12.4 trace trace trace
68.2 15.0 150 0.9 0.8 trace
70.2 16.6 11.5 1.5 trace trace

Stationary 60.1 17.6 8.0 1.6 1.2 trace

Early transition

Late transition
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Table 3. Relative distribution  of phospholipid
components of myceha i DOC-sup-

plemented culture

Component in total phospholipid
(percentage weight)

PE PC PS CL PI Lyso PL

Growth phase

Logarithmic 74.0 6.4 85 84 2.3 trace
Early transition  59.8 17.6 13.5 7.0 2.0 trace
Late transition 568 9.6 10.4 10.9 9.6 2.6
Stationary 33.8 15.4 1.9 6.2 27.4 6.5
Concentration of DOC in media is 0.48 mM
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Table 4. Relative distribution of  phospholipid
components in myceha in SDS-sup-

plemented culture

Component in total phospholipid
(percentage weight)

Growth phase
PE PC PS CL Pl LysoPL

Logarithmic 62.8 15.7 10.8 9.1 1.6  trace
Early transition 59.1 9.9 18.3 10.7 2.3 trace
Late transition  66.2 15.0 10.5 7.8 0.4 L0
Stationary 49.3 30.0 13.4 49 2.5 1.4

Concentration of SDS in media is 0.18 mM
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Fig. 3. Effect of surfactant-supplement on change of
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Fig. 4. Determination of optimum pH of phospholipase
A acuvity in the homogenate of mycelia. The
assay mixture was as under material and
methods. Solutions from pH's 4.0-6.0 on 0.1 M
acetate buffer and from pH's 6.5-8.0 on 0.1 M
phosphate buffer were maintained. solutions
from pH's 8.5-11.0 were maintained with 0.05 M
glycine-NaOH buffer.
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Table 5. Comparison of phospholipase A activity
mn myceha of Rhizopus
supplement of surfactants.

oryzae with

Radioactivity in lysophospholipid (cpm)

Treatment
at pH of incubation
4.5 6.0 8.5
Not added 761 863 1180
DOC 841 1181 2345
SDS 630 983 1543

Enzyme source was prepared from the mycelia
havested at logarithmic phase and activity was
assayed to 10 mg of protein in reaction mixture.
Detalied condition of assay is described in the text.
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Table 6. £ffect of s.-factants on activity of pho-
spholipase C and D in myceha at logari-
thmic phase

Radioactivity (cpm ) in lipid products by

Treatment .
phospholipase C phospholipase D
MG DG PA

Not added 2843 65812 17891

DOC 3857 2917 21038

SDs 3115 8415 14669

Activity of enzyme source was assayed to 10mg
of protein in reaction mixture. Detailed condition
of assay is described in the 1ext.
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Rhizopus oryzae {AMAl ol alxla FAHUEe §202 el sodium deoxycholate 2} sodium  dodecyl
sulfate S 27 0.48mM, 0.18mM2| whe 52 ofokulalo] Moty Sl 4aPetel Heasstel of e} ule =
A3l cerdiolipin®} phosphatidylinositol 2|3 lysophospholipid®] &ako] ZE7}sled o}

=3 phospholipaset A% C, 283 D7} Zalsbd ol A9} DE sodium deoxycholateol] 2lsled, C: sodi-
um dodecyl sulfateol ojdto] Bz Z71& jepuic}
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