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Screening of Phospholipase D Producing Actinomycetes

Shon, Dong-Hwa*, Jae-Yong Shim and Suk-Hoo Yoon

Division of Food Science. Korea Food Research Institute, Songnam 463-420. Korea

Abstract — In order to screen microorganisms producing phospholipase D (PLD) [EC 3.1.4.4],
culture broths of about 900 strains of soil bacteria were subjected to examine for the PLD activity.
When the hydrolytic activity of PLD (H-activity) in the supernatant was determined, 64 strains
produced PLD more than 0.3 unit/m/ and all of them were actinomycetes. Among 26 culture
broths tested, 6 ones had transphosphatidylation activity (T-activity) of 30~68%. When the strains
except one were cultivated on 3 different media at 30C for 3 days under aerobic condition, strain
#1090 on medium B (veast extract 1%, peptone 1%, glucose 1.5%, glycerol 1%, CaCO; 0.4%,
and pH 7.2) produced PLD with much higher H- and T-activity, which were 8.3 units/m/ and
76.3%, respectively. Subsequently, time course of PLD production of the strain #1090 during
cultivation with aeration of 1 v/v/m and agitation of 400 rpm at 30T for 5 days on medium
B in jar fermentor was investigated. H-activty of PLD reached almost maximum (about 9 units/m/)
after 32 hours and maximal T-activity was found to be about 80%.
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Fig. 1. Mode of action of phospholipase D(PLD) to
produce phosphatidic acid(PA) and phosphatidylglycerol
(PG) from phospholipid(PL) by the hydrolytic activity
(H-activity) and transphosphatidylation activity(T-acti-
vity), respectively(5).
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Fig. 2. Linearity between the mount of phosphatidylcho-
line and the integration value of O.D. determined by

2D-scanner in the phospholipid quantitation for the T-
activity assay of PLD.

The unit of integration value is arbitrary.
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Table 1. Summary of the primary screening for PLD
from 960 culture broths

Strain® Hydrolytic  Transphosphatidylation
No. activity activity®

unit/m/ T

1090 0.6 68

1146 3.2 45

1147 1.6 40

1248 0.6 30

2120 1.2 65

2142 0.7 49

“All were actinomycetes.
®Productivity of phosphatidic acid by PLD was very
low (0~4%) in the assay.

Ist Development —

(B)

« 2nd Development

«— 2nd Development

Fig. 3. Typical TLC chromatograms in the T-activity test of PLD.
Culture supernatants containing low (A) and high enzyme activity (B) were employed in the assay. PG: phosphatid-

vilgilycerol, PC: phosphatidylcholine, PA: phosphatidic acid
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Table 2. PLD activities of the fresh culture supernata-
nts when the selected actinomycetes were cultivated on
3 different media for 3 days at 30°C

Hydrolytic Transphosphati-
Strain activity dylation activity
No. unit/m/ Te
Aa Bb C’l? Aa Bh Cc
1090 41 83 56 69.0 763 636
1147 43 20 49 489 483 444
1248 24 22 27 300 161 568
2120 7.0 43 38 498 795 109
2142 1.3 09 1.0 53.9 168 99

sMedium A: glucose 0.5%, veast extract 0.5%, corn
steep liquor powder 2% (pH 7.0).

“Medium B: yeast extract 1%, peptone 1%, glucose
1.5%, glycerol 1%, CaCO; 04% (pH 7.2).

‘Medium C: glucose 0.5%, corn steep liquor powder
1%, yeast extract 0.5%, peptone 0.5%, K:HPO, 0.2%,
MgSO,-7H0 0.05% (pH 7.0).
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Fig. 4. Time course of phospholipase D production by a Streptomyces strain # 1090.
The strain was cultivated under aerobic condition (1 v/v/m) and agitation (400 rpm) at 30C for 5 days in medium

B, whose composition is same as shown in Table 2
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