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Abstract

The lipase enzymes have the ability to break down fats and convert
them into fatty acids and glycerol in the inteface media, which made them
more widely used in various industrial applications. This research came
along with recent developments that were previously made in many areas
related to the purification and production of these enzymes for use in various
industries.

The present study included partial purification of lipase from pecan nut
karnel using some biochemical techniques. It is noted from the results that
the specific activity of the crude enzyme reached (0.153) enzymatic units/mg
of protein. After applying the sedimentation process by ammonium sulfate
and dialysis, the specific activity reached (1.047 and 1.66) enzymatic
units/mg protein and the purification fold was (7.2 and 10.84), with a
recovery rate of (79.2% and 27.3%), respectively compared to crude
enzyme. After applying the ion exchange chromatography technique using
the CM-Cellulose ion exchanger, the final results showed the presence of
two peaks of lipase. The specific activity of peak I was 2.66 enzymatic units
/ mg protein, and the purification fold was 17.38, while the specific activity
of peak II was 1.7 enzyme units / mg protein and purification fold 11.11
compared to crude enzyme. In the study of characterization of the partially
purified enzyme, it appeared that the activity of the lipase isoenzymes were
maximum at the optimum pH 8 and 6, respectively, while the optimum
temperature were 40 and 50 C, respectively. A clear and pure single band
was obtained for each of the isoenzyme when applying the electrophoresis
technique and it was found through the use of some standard proteins that
the approximate molecular weight of both was about 42 kDa.

The study dealt with the preparation of 1,4-diacetoxybenzene, which

was prepared by reacting hydroquinone with acetic anhydride. The diester
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compound was diagnosed by gas chromatography-mass spectrometry (GC-
MS) and "H NMR spectrometry. After that, the possibility of inhibiting the
lipase was also studied by using 1,4-diacetoxybenzene, and it was found that
the highest percentage of enzyme inhibition was 38.3% at a concentration of
6 mM. When studying the type of inhibition using this concentration, the
above compound showed a competitive inhibition of the lipase, as the value
of the Michaelis-Menten constant (Km) increased from 0.013 to 2.857 mM,
and the maximum Velocity (Vmax) remained constant and its value was
0.25 enzymatic units / ml / min. The inhibition constant was calculated, and
its value was Ki 0.0319 mM.

Pomegranate peel extracts with chloroform and ethyl acetate also
showed an activating effect on lipase, where at a concentration of 0.2 mg/ml
the highest percentage of activation was 107.09%, but at a concentration of
0.4 mg/ml, the lowest percentage of activation was observed 100.61% for
the chloroform extract, as for the effect of the ethyl acetate extract on
enzyme activity, the highest percentage of activation was 122.96% at
concentration of 0.6 mg/ml, and the lowest percentage of activation was
101.66% at concentration of 0.8 mg/ml.

Also, some phenolic compounds present in the extracts of pomegranate
peel were identified using high-performance liquid chromatography (HPLC)
technique. Through it, several packages appeared that belong to the
chromatograms of the standard phenolic compounds (calic acid, chlorogenic
acid, tannic acid, para-coumaric acid and quercetin) with concentrations and

retention times specific to each compound.
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