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ABSTRACT : The polygalacturonase (PG) production in rotten apples by Botryosphaeria
dothidea was purified by using gel filtration and ion exchange column chromatography, and
the biochemical characters of PG were investigated. The purified PG appeared as a single
band on sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) with ap-
proximate molecular weight of 49 kilodalton (kDa). The molecular weight was equal to the
native molecular weight estimated by gel filtration. The K,, and V,,, values of PG were 0.51
mg/ml and 90.9 uM/min/ml, respectively. Optimum pH was 4.0~5.0, and the PG activity
was stable from pH 5.0~10.0. Optimum temperature of the enzyme activity was 40°C. The
PG activity was relatively stable at 20°C, but it was reduced 45% at 40°C and completely
inactivated at 80°C. The PG activity was considerably inhibited by Cu®, Zn*, SDS and
EDTA, whereas it was not effected by Ca™, K*, Mg” or Na' ions.
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MW 1 2

Fig. 1. SDS-PAGE for the determination of molecular
weight of polygalacturonase. Purified polygalacturonase
was shown (lanes 1, 2; see arrow), and the standard
molecular weight markers (MW) are also shown
(phosphorylase b; MW 97,000, bovine serum albumin;
MW 66,000, ovalbumin; MW 45,000, carbonic
anhydrase; MW 31,000, soybean trypsin inhibitor; MW
21,000, and lysozyme; MW 14,000).
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Fig. 2. Determination of the molecular weight of
polygalacturonase by Sephacryl S-200 gel filtration
chromatography. a: B-amylase (MW 220,000), b:
alcohol dehydrogenase (MW 150,000), c : albumin (MW
66,000), d:carbonic anhydrase (MW 29,000), e:
cytochrome ¢ (MW 12,400), A : polygalactronase, Vo :
void volume, Ve : elution volume.
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Fig. 3. Lineweaver-Burk plot of the polygalacturonase
purified from rotten apple fruits by Botryosphaeria
dothidea.
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Fig. 4. Effect of reaction time on polygalacturonic acid
hydrolysis by polygalacturonase purified from rotten
apple fruits by Botryosphaeria dothidea.
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Fig. 5. Effect of pH (A) and temperature (B) on polygalacturonic acid hydrolysis by polygalacturonase purified from

rotten apple fruits by Botryosphaeria dothidea.
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Fig. 6. Effect of pH (A) and heat treatment (B) on the stability of polygalacturonase purified from rotten apple fruits

by Botryosphaeria dothidea.

Table 1. Effects of various additives on the activity of
polygalacturonase purified from rotten apples by Bo-
tryosphaeria dothidea

Additive®  Compound Relative activity (%)
None - 100.0
Ca™ CaCo, 98.3
Cu®™ CuSO, - 5H,0 70.2
Fe** FeCl, - 6H,0 81.4
K* K,CrO, 96.1
Mg MgSO, - 7H,0 93.2
Na* NaCO, 103.1
Zn* ZnS0, - TH,0 80.5

*Final concentration of the reaction mixture was ad-
justed to 1 mM.
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