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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 dedecyl 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, phosphatidylcholine, phosphatidylethanolamine, and
phosphatidylserine were measured more than 95% of total phospholipid. But cardiolipin and
phosphatidylinositol were conspicuously increased by freatment 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 C.was activated by sodium dodecyl sulfate. These results
were interpreted in respect of polymorphism of phospholipid and membrane stability against

solubilization effect of surfactants.
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Table 1. Effect of surtactant-addition into culture
media on morphological change and
growth yield of Rhizopus oryzae insub-
merged culture.

T Concri Morphology C/}rowth yield

reatment imM)  of colon {mg of dry wt,
’ Y / flask)
Not added - furfty 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-
velv, Growth yield is the dry weight of mycelia
harvested at stationary phase,
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Table 2. Asiatwe distribution of phospholipid
components i mycelia of Rhizopus
vryzae during submerged cuiture in
abisence of surfactants

Component in total phospholipid
'percentage weight )

PE PC PS CL p] Lyso PL

Growth phase

Logarithmic B0.4 6.1 12,4 trace trace trace
Early transition 662 150 50 0.9 0.8 irace
Late transition 0.2 186 1L5 1.5 trace frace

Stationary 60.1 17.6 80 1.6 1.2 irace
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Table 3. Relative distribution of phospholipid
components of mycelia in DOC-sup-

plemented culture

Component in total phospholipid

i {percentage weight)
Growth phase

PE  PC PS CL P! Lvso PL
Logarithmic 4.0 6.4 85 ¥4 2.3 trace
Early transition  59.8 17.6 13.5 7.0 2.0 trace

Late transition 56.8 9.6 10,4 10.9 9.6 2.6

Stationary 33.8 154 1.9 6.2 274 6.5
Concentration of DOC in media is 0.48 mM
o 7h7F dAskedcl Lysoplel H7h= 43

Table 5oll4] M= u}e}zto] DOCo| 2|3k pho-
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Table 4. Relative distribution of phospholipid
components in mycelia in SDS-sup-
plemented culture

Component in total phospholipid
(percentage weight)

PE PC PS CL

Growth phase
P1 Lyso PL

Logarithmic 62.8 15.7 10.8 9.1 1.6

5.1 9.9 183 10.7 2.3 trace
4
5

trace
Early transition
Late transition 66,2 15.0 10.5 7.8 0. L0
49.3 30,0 13.4 49 2.5 1.4

Stationary

Concentration of SDS in media is (.18 mM

KOR. JOUR. MICROBIOL

2] 3L lysopl 9] £:7b7b wieok&7lol4] DOC M
E]— T3tEl = Z1-e SDS Arbekel Altzo g
7] uk4rol] wjekz 7l A Eule] &
5l Fxapolol] odte] Fmxl ?4*&

Fig.3-2 PC, P3, CL$ PE?] ¢
W7 el 52 24 PS, P % 21 A
w gA R s dpobao] chub o 2ol 4
PS7- Grel B CLE gfa=7lel A 543 &7}
b AEF E 4 vk (Fig 3).

o] 2} FFo| who. o ] Aled g4 AE A st
™ o) %] 7 o H3ob olefut=dl o
A ol 4 9111‘01 4T A gkel b4 ohA
dojulohtyE 728 oluldlr] ulFof Rh.
ol 44 o271z phospholipase &2 & &4
olol i 7] 9]&le] ol #Hslo] s}ak Fubg) o
4712 FAlollAl 3-Fsle] zALSll T (Fig. 4).

Fig. 4+ phospholipase A2l #H=# pHE }
el o 24 3709 optimum pH 7} vrepydch
Proulx (1969) + E.coli2l phospholipase A+
# A pH7l pH52F pH 8.49 %7, zeln
charavarti (1981) 3= Neuspora crassaol] ex-
ocellular phospholipase A7} pHS5.52}3 ¥ 12
st} e A 13 o]) 4] =
phospholipase 24 A, 3} A, % T2 9Lgk
7] W gofl o] A5 EAol ubE 479 op-
timum pH7} viElsE Ao 2 Bolc)

Table 5+ 7} optimum pHollA] 2= 24 4
AelF2 o) 279 phospholipase A2l ¥4 %
dlm Aol DOCS 457} 7ba A4 epy

= L
2o g “%‘
o

T E 3l
] -

~Of

oryzae

nju

intracellular

52 PCIPE PS/PE CL/PE

£z

=R

£ 06f ?F -

2

©

=2 “

2 04f Pt -

=

o

e

T oozt L L

E -

3

z 1t | S - | b S | -9
0 48 96 144 48 96 144 48 06 144

Time of Incubation (hrs)

Fig. 3. Effect of surfactant-supplement on change of
content ratio of PC, PS, and CL to PE control (not
added), @ —@®. DOC, O— 0; SDS, O - [



Voi 24, 1966

E

2 120k

5

E 100k

g

Q.

2 Sue

:f'

5 Ol

Z)

.

Todue

)

ff’\s

= 2p

£

Z 1 L | 1 L L 1 1
5:: 030 o Hl) 70 90 100 110

PH

-
J-’:‘;.

b Deternunation of optinium pH of LHOSRhOMESe
A acinvety i the honiogetiaie of mycsia, e
ASSAY  Nuxiure was  ds drider miaterial o and
meihods. Solitions o pHs 4.06.0 ¢n 0.7 M
acetats putler and tromn pH's 6580 on 0.1 A
phosphate buller were  marianiod.  SCTGHS

trom pH's 8.5 11.0 were miaimiaincd with 0.05 M

glyciies NaQH Litter

ol oli= w3t ]Oﬂ/\‘] DOC #2)7-2] lysopl 9]
grafol & Aat olAstel o oli= DOC ¢
shagsh Asisl ARG, d SDS L Hu
G4 27haske ¢ovd 98e) pHa.5 of
= AMEls)edch (Table 5).
Pho’iphollpase CQ} )i B f’} A5 4] ol 4]
Soafelal ¢hal C 8 ‘ﬁ‘ﬁ 4] 3f ol
A1, m1eglan D= Al ,X*HIOHHUP Eal dhe A o
ot 24 ghel(Yoshie, 1970; Weet,e, 1980). -t
i1} Rh. oryzaeo 4 7 A A7} 23 x| sla

HHog

Table 5. Comparison of phospholipase A activity
i mycelha of Rhizopus
supplement of surfactarits

oryzae with

Radioactivity in lysophospholipid tepm)

Treatment
at pl of incubation
4.5 6.0 8.5
Nat added 761 863 1180
DOC 841 1181 2345
SDS 630 983 1543

Inzyme source was prepared from the mycelia
havested at logarithmic phase and activity was
assaved to 10 mg of protein in reaction mixture.
Detalied condition of assay is described in the text.
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Rhizopus oryzae FAHH Wo] ola 4 FAHMRL gEo 2 YebdD sodium deoxycholate 2} sodium dodecyl
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=3} phospholipaset= A} C, 28|z D7} Exstg o A2l DE sodium deoxycholateol] ¢]3}od, Ci= sodi-
um dodecyl sulfateo] #3fo] 45 Z715 Jelyc)
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