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ABSTRACT

Phospholipase D catalyzes the phosphatidohydrolysis and transphosphatidylation of phospholipid in
the biological systems. In this study we were partially purified phospholipase D from Chinese cabbage
and the characterization of the enzyme was carried out in a multistirring batch system bioreactor.

The enzyme showed optimum activity at pH 5

5.6, highest activity at 37°C and Ca* is important for
the enzyme activity. Optimum concentrations of Ca® for phosphatidohydrolysis was 20 mM and for

transphosphatidylation was 40 mM, respectively. Some organic solvents such as diethylether, isoprop-

ylether and butylacetate were activated the enzyme activity. On the other hand, EDTA, Ba*

+’ Mn2+

and Zn?' showed inhibitory effect on the enzyme activity. The base acceptors in transphosphatidylation

by the Chinese cabbage phospholipase D were tested. Various poly-and monohydroxy alcohols were

found to be active,
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Fig. 2. The effect of pH on the transphosphati-

dylation of Chinese cabbage phospholip-
ase D.
The reaction was carried out using 50mM
buffers of various pH. Activity was det-
ermined by the standard method as
described in Materials and Methods and
the activity at pH 5.6 was taken as 100%.
Buffers used were: @, sodium acetate,
A, citrate, O, Tris-HCI and &, glycine-
-HaOH.
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Fig. 3. The effect of temperature on the trans-

phosphatidylation of Chinese cabbage
phospholipase D.
The reaction was carried out as described
in Materials and Methods at various
temperature. The activity at 37C was
taken as 100%.
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Fig. 4. Heat stability of Chinese cabbage phos-
pholipase D.

The enzyme was incubated at 45(0), 5
0( ), 55(2~) and 60(4)C for 5~30 min,
and the remaining activity was measured.

Korean J. Biotechnol. Bioeng.

YUl CHFEE 0~80mME 2R IHA &4
Hite Fig. 59 )

g A sEnkeg) o] wiFPLDY WSOl Ca?' ¢
A ¥k 7t whgol A 20mM, §37]do] ko
A 40mME EREOm 60~80mM AT whgo)
2 Aol wolx skt ey o Aptrde 97
7h 8 H_%oﬂ A= 20mM olde FroME we
g Eol Zadte A%e dehlAth A5k 2ag
AE4 PLDO] G &Aoo} B AF A w3 PLD
o Ca* Gl sk Azl oz vFo] B uf pLDY

o =3
Mgl e BEarde A I 5 A,

nllo
m

£

rJ{o [

—g 20+ -1 20 g
£ =
‘ 154~ —S 15 9
g =
£ 1} 410 g
S 5
3 £
b 5 -5 é
é [70]
0 1 1 1 1 0
20 40 50 60
Ca®(mM)

Fig. 5. The effect of Ca** concentration on the
hydrolytic and synthetic reactions of
Chinese gabbage phospholipase D.
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Table 1. The effect of several organic solvents
on the Chinese cabbage phospholipase
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Table 2. The effect of base acceptors on the tran-
sphos- phorylation of Chinese cabbage

D phospholipase D
Solvents Relative Base Transphos-
activity acceptors phatidylation
(20%) (%) (20%) (%)
None 100 Glycerol 85
n-Hexane M Ethylene glycol 82
Benzene 75 Propylene glycol 81
Diethyl ether 202 Methyl alcohol 76
Diisipropyl ether 191 Propyl alcohol 62
Butyl acetate 199 Isopropyl alcohol 24
Butyl alcohol 15
The reaction mixture contained in 1.5ml: 0.4% phosp- Amyl alcohol 12
hatidyl choline, 50mM Ca™, 50mM acetate buffer (pH 5.6) Isoamyl alcohol 7
and 20% otganic solvents. The reaction was carried out Benzyl alcohol 14
at 37°C for 30 min and terminated by adding 6ml of chlo- Inositol 8
roform? methanol (1:2, v/ v) mixture, The activity obtained Mannitol
in the absence of organic solvent was taken as 100%. Sorbitol 3
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The reaction was carried out by adding 20% base
acceptors in the standard reaction mixture, Other

reaction conditions were as described in Table 1.
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Fig. 6. The effect of glycerol concentration on
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