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Isolation, extraction and enzymatic properties of phospholipase D

produced by Bacillus cereus
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(Shanghai Vocational College of Agriculture and Forestry, Shanghai 201699, China)

Abstract: Phospholipase D (PLD) serves as a valuable biocatalytic resource with significant industrial potential for
phospholipid modification and rare phospholipid production. In this study, PLD produced by the previously screened Ba-
cillus cereus was isolated and extracted by salting-out and column chromatography. The enzymatic properties of PLLD pro-
duced by this bacterium were studied by changing conditions such as temperature and pH. Its molecular weight was deter-
mined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). Using phosphatidylcholine (PC) and L-
serine as substrates, the characteristics of the transphosphatidylation reaction were studied. The results showed that after
salting out, the precipitate achieved electrophoretic purity after two-step chromatography, with a specific enzyme activity
of 40. 06 U/mg. The optimum reaction pH for the hydrolase of PLD produced by this bacterium was 8.0, and the en-
zyme activity was relatively stable when pH was from 7.0 to 10. 0. The optimum reaction temperature was 50 “C, and
the enzyme activity was stable at 50 °C and below. Triton X-100 and sodium deoxycholate promoted the enzyme activi-
ty, while ethylene diamine tetraacetic acid (EDTA) completely inhibited the hydrolase activity. Mg?~ promoted the en-
zyme activity, and Mn®" and Co”" inhibited the enzyme activity. The molecular weight was approximately 32 kDa. The
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study on the transphosphatidylation reaction indicates that this PLLD has good transphosphatidylase activity with almost no

production of the by-product phosphatidic acid (PA), demonstrating potential industrial application value.
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Figure 1 PLD precipitation effect under different salt
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Figure 2 Effect of pH on enzyme activity and
stability of PLD
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Table 1 Purification results of PL

D produced by Bacillus cereus

ali kb g S /mg Mg /U FG S /(Usmg ™) ali fb A% % Ml =/ %
HL it 572.00 504.00 0.88 1.00 100.00
B R S DL TE 165.00 420.00 2.55 2.89 83.33
B B I CL-6B ZH7 7.65 220.00 28.76 32.64 43.65

DEAE-Bi g0l 85 7 38 e 2 47 3.22 129.00

40.06 45.47 25.60
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Figure 3 Effect of temperature on the activity and
stability of PLD
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Figure 4 Effects of surfactants and chelating agents on
PLD activity
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Figure 5 Effects of metal ions on PLD activity
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Figure 6 Molecular weight determination by SDS-PAGE
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Figure 7 Qualitative analysis of transphospholipid acyl
reaction products by thin-layer chromatography
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