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The current procedures for determining the distribution of molecular species in 
a particular phospholipid include steps involving stereospecific hydrolysis by lipase 
and phospholipases’” and chromatographic separation and isolation of the prod- 
ucts_ A problem in these enzymatic hydrolyses is the insolubility of the substrate in 
water. Chemicai solubilizers such as bile acids’, vigorous shaking or preferably soni- 
cation6*’ of the reaction mixture are used to bring about the intimate contact between 
the substrate and the enzyme which is required for sastisfactory progress of these two- 
phase reactions. Development by Dutta and co-workers**’ of quick and efficient 
methods for stereospecific hydrolysis of triglycerides and glycerophosphatides by 
pancreatic lipase and phospholipase A2 on thin-layer chromatographic (TLC) plates, 
and separation and isolation of the products through development of such plates, has 
largely removed the difficulty mentioned. Mandal ef a/.” used this technique to 
develop an assay method for phospholipase D. 

We now present an on-plate method for hydrolysis of phosphatidylcholine by 
phospholipase C, separation and isolation of the reaction products and an assay 
method for the enzyme. 

EXPERIMENTAL 

All solvents were of analytical-reagent grade, and were dried and redistilled_ 
Diethyl ether was freed from peroxide before being dried and distilled. 

Reference lipids and etlryme 

Phosphatidylcholine (PC) (99 % pure) (egg) and stz-1,2-diolein were purchased 
from Applied Science Labs. (State College, PA, U.S.A.). Phosphoiipase C (E-C. 
3.1.4.3) lyophilized powder from Ciostridirtnr perfrirzgem (Cl. rvelchii), Type 1, was 

purchased from Sigma (St. Louis, MO, U.S.A.). 

Preparation of etqwte solution and determination of its protein cotttetrt 
The lyophilized powder (2 mg/ml) was shaken with the appropriate volume of 

0.1 M Tris buffer (pH 7.2) containing 0.02 M CaCl, (CaCl, - 2H,O, G.R. grade; E. 
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the unreacted PC. For a control, the same reaction mixture but with deactivated 
enzyme is used. 

DISCUSSION 

This method provides an easy assay for phospholipase C, the substrate of 
which is insoluble in water. In the conventional methods’*” some means, usually 
vigorous shaking or sonication, must be employed to bring the substrate and enzyme 
into close contact. In the present on-plate method this is achieved by use of the large 
silica gel surface, as was the case in similar on-plate methods’.’ developed by us. The 
advantage of the present assay over egg yolk turbidimetry” or the phosphorus- 
release method’ is that here the unreacted substrate and all the reaction products are 
separated and the activity is measured from the phosphorus content of either the 
unreacted PC or the phosphorylcholine formed. When the phosphorus content of 
phosphorylcholine is to be estimated, the direct measurement in the presence of the 
adsorbents provides an extra advantage. 

The present procedure is convenient for the preparation of representative di- 
glycerides from PC. The reaction has to be carried out for 1 h at 25°C using higher 
amounts of both the substrate (ca. 4 pmole) and the enzyme (2 mg of our enzyme 
protein). The m-1,2-diglycerides formed can be isolated by extracting the correspom- 
ing band, in a mini-column, with five 2-ml portions of diethyl ether. Such representa- 
tive diglycerides have been used for the determination of the molecular species of PC 
obtained from different sources2*3. 
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