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Pectin Lyase Activity in Culture Medium of Lasidioplodia theobromae
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Abstract: Lasidioplodia theobromae grew in a culture medium at 27°C producing proteins
which showed pectin lyase activity. The enzyvme was purified by a combination of
ammonium sulphate precipitation, dialysis, gel permeation and ion-exchange
chromatography. Optimum activity of the enzyme was at 40°C and at pH 8.5. The enzyme
was stimulated by concentrations of K, Na*, Ca'" and Mg"* but inhibited by EDTA and
Hg™. When the enzyme was heated at 70°C, optimum activity had decreased by about
66.6% within 2 min but almost completely lost within 30 min. The enzyme was able to
degrade pectin with optimuum activity expressed at 18-20 mg mL™".
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INTRODUCTION

Pectin lyase is associated with the breakdown of pectic substances (Gummadi and Kumar, 2005).
It is a polysaccharide hydrolyzing enzyme produced by some fungi (Geimba and Brandelli, 2002,
Masoud and Jespersen, 2006; Jayasinghe er /., 2004). The enzyme acts to cleave certain activated
glycosidic linkages present in acidic polysaccharides. It acts through an eliminase mechanism rather
than through hvdrolysis, resulting in unsaturated oligosaccharide products (Linhardt ef «f., 1986).

This study was designed to culture Lasidioplodia theobromae in synthetic growth medium with
pectin as sole carbon source. Pectin lyase activity which was detected in the medium was partially
purified. Attempts were made to determine some of its properties.

MATERIALS AND METHODS

Organism and Culture Conditions

Anisolate of Lasidioplodia theobromae used for this study was obtained from the International
Institute for Tropical Agricultue (IITA), Ibadan, Nigeria. It was grown and maintained on potato
dextrose agar plates and slants.

The isolatz was allowed to grow in a defined medium made up of K,HPO,, KH,PO,,
MgS0,.7H,0, pectin, thiamine, biotin, FeSO, and KNO,. The carbon source, which is pectin, was
autoclaved separately and aseptically added to the basal medium to give a final concentration of 1%.
The growth medium (100 mL) in conical flasks was inoculated with 1 mL of spore suspension
(6x107 spores mL ") of the culture organism. The inoculated growth medium was incubated at 27°C
and analysed daily for protein content (Lowry er af., 1951) and pectin lyase activity (Olutiola and
Akintunde, 1979).

Extraction of Enzyme
The crude enzyme in each flask was clarified by filtering through filter paper (Whatman G/A) and
analysed for pectin lyase activity.
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Ammonium Sulphate Precipitation and Dialysis

The proteins of the extracted crude filtrate was precipitated using ammonium sulphate (analytical
grade) to 90% saturation. Precipitation during salt saturation was at 4°C for 24 h. The precipitate was
there after redissolved in 0.02 M citrate phosphate buffer pH 6.0. Analysis for pectin lyase activity
was carried out.

Dialysis was carried out over might with three changes of 0.02 M citrate buffer pH 6.0.

Fractionation on Sephadex G-100 Column

Ten milliliter of the dialysed enzyme was applied to a column (2.5%70 cm) of Sephadex G-100
which had been calibrated ecarlier with proteins of known molecular weights (Andrews, 1964).
Fractions (5 mL/tube) were collected and optical density, measured at 280 nm and analysed for pectin
lvase activity. Fractions which showed appreciable activity were pooled and applied to a column of
Sephadex C-50.

Fractionation on Sephadex C-50 Column

Ten milliliter of pooled fractions from Sephadex G-100 column which showed appreciable
pectin lyase activity was applied to a column (2.5x40 em) of Sephadex C-50. Fractions (5 mL/tube)
were collected. Optical density of the fractions was measursd at 280 nm and analysed for pectin
lyase activity.

Pectin Lyase Assay

Pectin lyase activity was assayed by the pectin degradation method using the thiobarbituric acid
technique of Olutiola and Akintunde (1979). The substrate 1.2% (w/v) pectin (Sigma) was prepared
in 0.2 M Tris- HCL buffer (pH 8.5). The reaction mixture was 2 mL of enzyme added to 3 mL of
substrate. Incubation was at 35°C for 1 h. The reaction mixture was terminated by adding 3 mL of
0.04 M Thiobarbituric Acid (TBA) and 1.5mL of 1 N HCI. Controls which initially contained only
3 mL of substrate were incubated with the experimental tubes at 35°C for 1 h. Three milliliters
thiobarbituric acid was added to the contents of each control tube followed by 2 mL of enzyme. Both
experimental and control tubes with contents were boiled in a water bath for 20 min. Optical density
measurements were taken at 540 nm.

One unit of pectin lyase activity was arbitrarily defined as the amount of enzyme in the reaction
mixture, which caused an 0.01 increase in absorbance in 1 h under assay conditions.

RESULTS

Lasidioplodia theobromae grew in a synthetic culture medium with pectin as sole carbon source
at 27°C within eight days of incubation. Pectin lyase activity was detected in the growth medium.
Uninoculated medium lacked pectin lyase activity. The enzyme, purified by a combination of
ammonium sulphate precipitation, dialysis, gel permeation (Sephadex G- 100) and ion- exchange
chromatography (Sephadex C- 50) (Table 1), expressed optimum activity at pH 8.5 within a pH range
of 4 to 10 (Fig. 1). Optimum activity was observed at 40°C within a temperature range of 10-60°C

Table 1: Purification of pectin lyase obtained from Lasidioplodia theobromaze

Tatal activity Total Specific activity
Fraction (Units) protein (mg) (units/mg protein) Yield (20) Purification fold
Crude enzyme 5200 5520.0 0.9 100.0 1.0
(NEL),S0, 4696 811.8 5.8 85.4 64
Sephadex G-100 4150 137.6 30.2 75.5 33.0
Sephadex C-50 3244 37.2 87.2 59.0 96.9
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Fig. 1: Effect of pH on the activity of partially purified (SPC-50 fraction) pectin lyase obtained from
Lasidioplodia theobromae
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Fig. 2: Effect of temperatire on the activity of partially purified (SPC-50 fraction) pectin lyase
obtained from Lasidioplodia theobromae

(Fig. 2). Within different concentrations of pectin as substrate (ranges of 4-20 mg mL ™), optimum
activity was observed at 18-20 mg mL™ (Fig. 3). When the enzyme was heated at 70°C within
(-30 min, optimum activity had decreased by about 66.6% within 2 min after which there was a
gradual loss. Activity was almost completely lost within 30 min (Fig. 4).
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Fig. 3: Effect of substrate concentration on the activity of partially purified (SPC-50 fraction) pectin
lvase obtained from Lasidioplodia theobromae
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Fig. 4: Effect of duration of heating (70°C) on the activity of partially purified (SPC-50 fraction)
pectin lyase obtained from Lasidioplodia theobromae

Activity of the enzyme was stimulated with increasing concentrations (within a range of
0-35 mM) of K', Na', Ca™ and Mg"™. Optimum activities were observed at 25 and 30 mM
concentrations of K*, 30 mM concentration of Na , 'S5 mM concentration of Ca dhd 20 mM
concentration of Mg" (Fig. 5). The activity of the enzyme was inhibited by Hg'" and EDTA within
(-10 mM concentrations. At 10 mM concentration, activity was completely lost with Hg™ but 61.1%
loss was observed with EDTA (Fig. 6).
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Fig. 5: Effect of cations on the activity of partially purified (SPC-50 fraction) pectin lyase obtained
from Lasidioplodia theobromae
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Fig. 6. Effect of chemicals on the activity of partially purified (SPC-50 fraction) pectin lyase obtained
from Lasidioplodia theobromae

DISCUSSION

Lasidioplodia theobromae produced pectin lyase in a synthetic culture medium with pectin as
sole carbon source. According to Semenova ez al. (2003), Aspergillus japonicusis capable of producing
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pectin lyase in growth medium with pectin as carbon source. Celestino ef af. (2006) reported that
Acrophialophora nainiana is able to degrade pectin from citrus fruits. Kluyveromyces wickerhamii
produces pectinase partially constitutively capable of degrading pectin (Movo et ., 2003).

Temperature ranges affected pectin lyase activity from Lasidioplodia theobromae. Optimum
activity was at 40°C. An endophytic bacteria isolated from coffec produced an extracellular pectinase
with maximal activity at 40°C and thermostable up to 45°C. Optimum activity of pectin lyase by
Lasidioplodia theobromae was observed at an alkaline pH of 8.5 Acrophiclophora nainiana produced
an extracellular pectinase with maximum stability at pH 8.0 and 9.0 (Celestino e /., 2006).

When the enzyme was heated at 70°C within 0-30 min, optimum activity had decreased by about
66.6% within 2 min after which there was a gradual loss. Activity was almost completely lost within
30 min. Moharib ef al. (2000) reported that Pichia pinus is able to grow and produce pectin lyase on
mango tree. The purified pectinase was stable up to 50°C for 60 min with 20% loss of activity.

K, Na', Ca" and Mg"™ stimulated the activity of the pectin lyase produced by Lasidioplodia
theobromae with optimum activities at different concentrations. Omar and Abd-Alla (2000) reported
that Cu*, Fe* and Al* were stimulatory to pectin lyase produced by some root nodule-colonizing
fungi of faba bean (Vicia faba).

EDTA and Hg™ were inhibitory to the activity of pectin lyase produced by Lasidioplodia
theobromae. According to Famurewa et al. (1993), EDTA and DNP were inhibitory to Pectin Lyase
produced by Aspergillus flavus. Lasidioplodia theobromae was able to degrade pectin as substrate
with optimum activity at 18-20 mg mL ™" concentrations. According to Nakagawa ef af. (2004), some
strains of psychrophilic yeasts are able to grow on and degrade pectin.
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