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Abstract

The lipolytic enzyme of milk from hormone treated and non treated cows was isolated and
purified. It was shown that the crude lipase extract from the milk before and after a hormone
treatment of the cows was different in color, foaming properties, vield and specific activity. Final
purification of the lipase system was achieved by affinity chromatography on Heparin-Sepharose
CL-6B. The lipase bound by Heparin-Sepharose was then characterised. The pH-optimum of the
purified enzyme was 8.5 for butteroil emulsion as & substrate and the optimum temperature was
307C respectively. The molecular weight, determined by SDS-polyacrylamidegel electrophoresis,
was about 70,000. The activity increased by 10% when 0.01% bovine serum albumin was added
to the substrate. The results indicate the enzymes obtained by affinity chromatography from milk
before and after hormmone treatment had the similar characteristics. The second lipolytic active
component that was not bound by Heparin-Sepharose must be the cause of spontaneous rancidity.
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Toble 1. Yields of lipase raw-exiracts from bovine milk betore hormone trectment

Production-

Volume 2

Activity

Protein

Specific

Totat

step weight in Kat/m/) (mg/mj | activity activity Y':;ds Purification
(m/{ or.g) (n Kat/mg) {n Kat) (%)

Skim mitk 32,700 m{ 11.67 32.2 .38 381,609 100 1.00

Fiitrate after

suspending and 27,300 mi 6.40 11,0 0.58 174,720 46 1.61

centrifuging

After dialysis

against 0.15M 3,612 m{ 18.74 39.0 0.48 67,689 18 1.33

NaC!-solution

Lipase raw- o

extracts 97.05¢g 7. A5% 4.8+~ 1.56 —* —* 4.33

* : Not determined due to bad solubility
* . The dried powderi3g! was extracted what with 0.5M NaCi .n 0.01M phosphate-butfer with 30% glycerine pH7.5 and
the suspension was centrifuged at 16,300 x g for 60min. Lipase activity wos determined on the clear supernatant.

Table 2. Yields of lipase raw-extracts from the bovine milk after hormone treatment

Production- Volume & Activity Protein Specitic Total Yield

step weight {n Kat/m{)  (mg/ml)  ccitivity Activity (';)) S Purification
(ml or.g} (n Kat/mg) (n Kat)

Skim milk 31,900 mi 8.13 30.73 0.27 259,475 100 1.00

Fiitrate after

suspending and 17,530 m! 5.07 3.C 1.69 88,877 34 6.83

centrifuging

After dialysis

against 0.154M 1,305 m! 13.47 19.5 0.69 17,578 7 2.61

NaCl-solution

Lipase raw- * *

extracts 29.27 g 18.00 4.15 4.34 — — 16.07

* . Not determined due fo- bad solubility
* +. The dried powder(3gl was extracted what with 0.5M NaCl :n 0.01M phosphate-buffer with 30% glycerine pH 7.5 and
the suspension was centrifuged at 16,300 x g for 60 min. Lipose activity was determined on the clear supernatont.
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Fig. 1. Heparin-Sepharose’ affinity-chromatography.
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Fig. 3. pH-dependence of enzyme activity
C——: Milk lipase before the hormone-treatment
A———aA; Milk lipase cfter the hormone -freatment
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Fig. 4. Enzyme activity with application of four natural
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Fig. 5. Enzyme activity with application of four
synthectic substrates.

[T1 Milk lipase before the hormone-treatment
E222  Milk lipase ofter the hormone-treatment

1.8, tributyrin; 1.C, tricaprin; T.P, tripalmitin; 7.0, triolein.
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Fig. é. Effect of bovine serum albumin on the activity of
milk lipase.

C:l Milk lipase before the hormone treatment

: Milk lipase aofter the hormone treatment
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Fig. 7. Determination of molecular weight of milk lipase

by electrophoresis.

1, Myoglobin; 2, Chymotrypsinogen A:; 3, Aldolase; 4,

Bovine serum-albumin; 5, Milk lipase before the hormon

treatment; 6, Milk lipase after the hormon treatment.
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