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Production and Purification of Polygalacturonase from Rhizopus sp.

Yung-Gun Chung, Young-Je Cho, Oh-Jin Kwon and Cheong Choi'

Dept. of Food Science and Technology, Yeungnam University, Gyongsan 712-749, Korea

Abstract

Rhizopus oryzae C)-2114 'was selected for its strong polygalacturonase activity among various strains of
mold found in soil. It was found that the production of polygalacturonase reached to maximum when the
wheat bran medium containing 1% albumin, 1% sorbitol and 0.2% (NH.): C:0Os was cultured for 96 hrs at
30° C. Polygalacturonase was purified 11.13 fold from Rhizopus oryzae CJ-2114. The purification procedures
include ammonium sulfate treatment, gel filtration on Sephadex G-75, G-150 and DEAE-cellulose ion ex-
change chromatography. Yield of the enzyme purification was 40.3%. Purified enzyme was confirmed as a
single band by the polyacrylamide gel electrophoresis. When the purified enzyme was applied to SDS-poly-
acrylamide gel electrophoresis, the molecular weight was estimated to be 47,000. The amino acid composi-
tion indicated relatively high contents of glutamic acid and glycine.
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Table 1. The composition of potato-dextrose-agar
(%)

Potato extract* 1000m!
Agar 2.0g
Dextrose 2.0g
pH 7.0

*200g of sliced potato in 1L of tap water was boiled for 30
min. After cooling the extract was filtered through defatted
cotton

Table 2. The compoasition of Czapek-Dox-Agar

Sodium nitrate 2.9g
Potassium chloride 0.5g
Magnesium sulfate, 7 hydrate ) 0.5
Dipotassium hydrogen phosphate 1.0
Ferrous sulfate, 7 hydrate 0.01g
Pectin 20.0g
Agar 20.0g

Distilled water to 1 liter
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Culture medium

extract with 0.05M acetate
buffer (pH 5.0) for 24 hr. at
4°C

Filtrate

Ammaenium sulfate 70%
saturation for 12 hr. at 4°C

Centrifuge at 8000g for 30 min

T
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Discard Dialysis
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Crude enzyme
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Gel filtration

Fig. 1. Purification procedure of polygalacturonase from cul-
ture medium of Rhizopus oryzae CJ-2114.

Polyacrylamide gel electrophoresis
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Fig. 2. Effect of culture time on production of polygalactur-
onase from Rhizopus oryzae C)-2114.
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Table 3. Effect of various source on polygalacturonase pro-

duction
Source Component Relative activity (%)
Control - 100.00
Galactose 47.15
Arabinose 37.07
Glycerin 80.74
Lactose 69.77
Carbon Glucose 94.64
(1%) Fructose 35.83
Sorbitol 104.82
Mannitol 3091
Maltose 63.38
Mannose 72.79
Starch 95.51
Casein 72.25
Organic nitrogen Polypepton 108.96
(1%) Glycine 33.48
Albumin 113.89
Urea 80.07
Ca(NO:s)2 23.85
(NH4)2C204 107.28
(NH4)2520s 62.60
Inorganic nitrogen  (NH4)2HPOa 66.97
(0.2%) NH4C(CH:0H)3 4591
KNOs 41.43
NH.4Cl 45.58
(NH4)2504 57.22
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DEAE-cellulose ion exchange chromatography of
polygalacturonase from Rhizopus oryzae CJ-2114.

Fig. 3.
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Table 4. Purification procedure of polygalacturonase from Rhizopus oryzae C}-2114

Total Total Specific ) Purification
Step protein activity activity YLeld fold
(mg) (unit) (unit/mg) (%) °
Crude enzyme 850.08 1,300,850.00 1,530.27 100.00 1.00
solution
Ammonium 308.66 909,197.66 2,945.67 69.89 1.92
sulfate
DEAE- 216.33 793,236.00 3,666.79 60.98 2.31
cellulose
Sephadex 102.93 667,255.00 6,482.61 51.29 4.24
G-75
Sephadex 30.78 524,160.00 17,027.03 40.29 11.13
G-150
*
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Fig. 4. Sephadex G-75 gel filtration of polygalacturonase
from Rhizopus oryzae CJ-2114.
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1ig. 5. Sephadex G-150 gel filtration of polygalacturonase
from Rhizopus oryzae C}-2114.
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Fig. 6. Polyacrylamide gel electrophoresis of polygalactur-
onase from Rhizopus oryzae Cj-2114.
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Fig. 7. The calibration curve for determination of the molec-
ular weight of polygalacturonase by SDS-polyacry-
lamide gel electrophoresis.

Fig. 8. Scanning electron microphotograph of crystal poly-
galacturonase from Rhizopus oryzae C)-2114.
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Table 5. Amino acid composition of polygalacturonase from
Rhizopus oryzae C]-2114

Amino acid Content (mg/g enzyme)
Aspartic acid 53.04
Threonine 43.42
Serine 84.56
Glutamic acid 198.74
Proline 27.77
Glycine 143.31
Alanine 30.32
Cystine trace
Valine 54.38
Methionine 4.69
Isoleucine 37.65
Leucine 61.92
Tyrosine 17.20
Phenylalanine 26.41
Histidine 78.08
Lysine 52.87
Arginine 17.28
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