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Purification and Characterization of Phospholipase D from Actinomycetes KF923. Kwak, Bo-Yeon,
Suk-Hoo Yoon, Chang-Jin Kim', and Dong-Hwa Shon*. Division of Food Function Research. Korea Food
Research Institute, 46-1 Baekhyung-dong, Bundang-gu, Seongnam, 463-746, Korea 'Korea Research Institute of
Bioscience and Biotechnology. 52, Oun-dong, Yusong-gu, Taejon, 305-333, Korea — In order to screen microor-
ganisms producing phopholipase D (PLD) had high transphosphatidylation activity, about 1,000 Actino-
mycetes strains were isolated from the 63 soil samples, collected over 6 local area in Korea. When the
hydrolytic activity in the supernatant was determined, 131 strains produced PLD more than 0.3 U/ml. Among
131 culture broths tested, 23 ones had transphosphatidylation activity higher than 20% and finally one strain
(Actinomycetes KF 923), which had highest hydrolytic and transphophadylation activity, was selected. Acti-
nomycetes KF923 showed the highest hydrolytic activity (13 U/ml) and phosphatidylation activity (95%) after
48 h fermentation using the P medium (yeast extract 1%, peptone 1%, glucose 1.5%, glycerol 1%, CaCO;
0.4%, pH 7.2). PLD was purified from the culture broth of Actinomycetes KF923 and the specific activity of
purified PLD was 567 U/mg. The molecular weight of PLD was about 55 kD and the optimum pH and tem-
perature were 6.0 and 60°C, respectively. The stability of PLD toward pH and temperature were high around

pH 8.0 and below 40°C. Special metal ions were not necessary to the PLD activity.
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Fig. 1. TLC chromatogram in the T-activity test of PLD
produced by Actinomycetes F923. TLC conditions were
described in the material and methods. PG; phosphatidylglycerol.
PC; phosphatidylcholine.
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Fig. 2. Time course of PLD production by Actinomycetes
KF923. The strain was cultivated under aerobic condition of 1 v/v/
m and agitation of 600 rpm at 30°C in medium B.
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Fig. 3. Ion exchange chromatogram of PLD from culture
supernatant of Actinomycetes KF923 on CM-Sephadex C-50.
V7, protein (Azge); @, enzyme activity; W, NaCl gradient
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Fig. 4. Gel filtration chromatogram of PLD from culture
supernatant of Actinomycetes KF923 on Sephadex G-100. V7,
protein (Azgg); @, enzyme activity.
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Fig. 5. Purification of PLD from Actinomycetes KF923 on
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Fig. 6. SDS-PAGE of purified PLD from Actinomycetes
KF923.

Table 1. Purification of Phospholipase D from Actinomycetes KF923.

Specific activity

Step Total protein (mg)  Total activity (U) (U/mg) Purification (fold) Yield (%)
Crude supernatant 25,641 24,120 09 1 100
Ultrafiltration 1,956 12,864 6.6 7.03 533
CM-Sephadex C-50 180 3,113 17.3 19.2 12.9
Sephadex G-100 22.6 1,142 50.5 56.1 4.7
Mono S 0.54 306 566.7 629.7 13
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Fig. 7. Effects of pH (@) and temperature (ll ) on the activity
of PLD from Actinomycetes KF923. The enzyme activities were
measured at various pH in Na-citrate (pH 3-6) and Tris-Cl buffer
(pH 7-9) and various temperature. The other conditions were the
samne as the standard enzyme assay.
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Fig. 8. Effects of pH (@) and temperature () on the stability
of PLD from Actinomycetes KF923. The residual activities were
measured after the enzymes in each pH buffer were incubated at
37°C for 2 hr or after the enzymes were incubated at each
temperature for 30 min. The other conditions were the same as the
standard enzyme assay.

Table 2. Effect of metal ions on the activity of phospholipase D
from Actinomycetes KF923.

Tons! Relative activity (%)
Ba 123
Ca 123
Co 119
Cu 117
K 113
Mg 123
Mn 128
Na 110
Zn 111

Control 100

10 mM of metal ions were added as chloride salt in the enzyme
assay

ZRelative activity in the presence of each metal ion was measured as
the percentage of the control activity without metal ion.
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