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Abstract

The protopectinase from the culture extract of a Verticillium sp. was purified about 1000 fold by ammonium sulfate

fractionation, DEAE-Sephadex treatment and Sephadex G-75 column chromatography.
The purified enzyme was homogeneous on electrophoresis and its molecular weight was estimated to be 38000 by

Andrew's gel filtration, method. The enzyme was almost stable under the temperature of 40°C and within the pH range
of 3—5. Its optimum pH and temperature were 4 and 40°C, respectively. The activity was markedly inhibited by galac-

turonic acid.
The purified enzyme was able to macerate various kinds of plant tissues, such as radish, cucumber, onion, carrot,

and potato. It also reduced the viscosity of pectin solution more rapidly than that of pectic acid solution and showed no

lyase or CMCase activity.
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Fig. 1. Column Chromatogram of Protopecti-

nase on DEAE Sephadex A-50(2X 45cm)

45¢cm)

The elution was carried out at the rate rate
of 28ml/hr with 0.04 M acetate buffer, pH 5.
The volume of each fraction was 5ml

® . Protopectinase activity

O : 0. D. at 280nm
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2. Column Chromatogram of Protopec-
tinase on Sephadex G-75 (2. 4X60cm)

Fig.

The elution was carried out at the of 25
mé/hr with 0.04M acetate buffer, pH 5. The
volume of each faction was 4. 5mf.

® : Protopectinase activity
O : 0. D. at 280nm
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Fig. 3. Column Rechromatogram of Protopec-

tinase on Sephadex G-75 (2. 4X 60cm)
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The elution was carried out at the rate of
25 mé/hr with 0.04 M acetate buffer, pH 5.
The volume of each fraction was 4.5nf.

® : Protopectinase activity
O : 0. D. at 280nm
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Table. 1. Purification of Protopectinase from Verticillium sp.
Purification Total
Step Volume Actiyity 0. D Spef:i_fic Yield
(ml) (unit) (280nm) Activity (%)
Crude Extract 9,000 144,000 41, 400 3.5 100
Ammonium Sulfate 250 84,000 2, 350 35.7 58.3
DEAE Sephadex 85 (x16) 22,576 49 460.7 15.7
Sephadex G-100 (1st) 54 (x16) 12,614 4 3,153.5 8.8
Sephadex G-100 (2nd) 31(x16) 3,670 3,670.0 2.5
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Fig. 4. Disc Electrophoretic Pattern of Pu-
rified Protopectinase B is the elec-
trophoretic pattern of A with reverse
polarity

The electrophoresis was carried out in 10%

polyacrylamide gel (0.5X7cm)at 4 mA for 60

min. Coomassie brilliant blue was used as the

stain.
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Fig. 5. Estimation of Molecular Weight by
Gel-Filtration

The protopectinase and the marker protéins
(1. 5mg/2mé) were applied on a Sephadex G-
75 column (2.4X60cm) and eluted with 0.04 M
acetate buffer, pH 5. at the rate of 25mé/hr.
The volume of each fraction was 4.5mf. The
marker proteins in the fractions were detected
at 230nm.
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Fig. 6. Effect of Temperature on Protopec-
tinase Stability

The enzyme in 0.5mf of 0.04 M acetate bu-

ffer, pH 5. was incubated for 15min. at var-

ious temperature. The remaining activity was

expresesd as percentage of the initial activity.
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Fig. 7. Effect of Temperature on Protopec-

tinase Activity
A reaction mixture containing 50mg of prot-

pectin, 4.5mé of 0.04 M acetate buffer, pH5.
and 0.5m¢ of enzyme was incubated at indicated
temperature for | hour. The enzyme activity
was determined by the pectic substance in the

filtrate of the reaction mixture.
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Fig. 8..Effect of pH on Protpectinase Sta-

bility
The enzyme was exposed to the indicated pH
at 30C for 20 hrs. The residual activity was
measured after the pH was readjusted to 5.
Britton-Robinson buffer was used for pH tre-

atment and acetate buffer was used for the pH

readjustment.
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Fig. 9. Effect of pH on Protopectinase
Activity
A reaction mixture containing 50mg of p.ot-

opectin 4. 5m¢ of Britton-Robinson buffer, pH
indicated, and 0.5m¢ of eznyme was incubated
at 40C for lhr. The enzyme activity was de-
termined by the differene between the total pe-
ctic substance solutblized with enzyme and that

solubilized without enzyme.
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Fig.10. Effect of Galacturonic Acid on Pro-

topectinase Activity
Galacturonic acid was dissolved beforehand
in reaction mixture containing 50mg of protop-
ectin, 0.5m¢ of enzyme and 4.5mf of acetate
buffer, pH 5. The activity was determined by
the difference between the pectic substance in
the filtrate of the mixture with enzyme and

without enzyme.
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Fig.11. Action of Protopectinase on Pectic
Substance
The reaction mixture containing 2.5m¢ of 1
% pectic substance solution, 2.5mf¢ of 0.2 M
acetate buffer, pH 5. and 1m¢ of enzyme (7un-
its) was incubated at 40C in an Ostwald vis-
cometer. The efflux time and reducing sugar
concentration were measured at intervals.
A . Liquefying activity on pectin
O : Liquefying activity on pectic acid
® : Saccharifying activity on pectic

acid

Table. 2. Maceration of Plant Tissues by
Protopectinase
Maceration was scaled from- (no evidence of
cell separtion) t +++++ (complete cell

separation)

. Maceration
Plant Tissues oH 4 oH 5
Radish +-++-+ ++++
Potato +-++ + +
Cucumber ++++ ++++
Onion ++++ ++++
Carrot +++ +++
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Fig.12. Paper Chromatography of Pectin

Hydrolyzates by Protopectinase
The reaction mixture containing 2.5m¢ of 1
% pectin solution, 2.5m¢ of 0.2M acetate bu-
ffer pH 5. and 1mf¢ of enzyme was incubated
at 40C,
Toyo filter paper, NO 51. The paper was di-

sampled at intervals, and spotted on

pped in aniline phosphate after 10hr developm-
ent in the solvent butanol-acetic acid-water
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