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Penicillium sp. CB-20 was selected for its strong polygalacturonase activity among various strains
of molds found in soil. It was found that the production of polygalacturonase reached to maximum
when on the wheat bran medium containing pectin as carbon source, the strain was cultured for
60 hours at 30°C. The enzyme was purified to 29.21 fold by ammonium sulfate treatment, Sephadex
G-25, G-75, G-150 gel filtration, DEAE-cellulose and DEAE-Sephadex A-50 ion-exchange

chromatography.

Yield of the enzyme purification was 2.31%. When the purified enzyme was applied to sodium
dodecyl sulfate polyacrylamide gel electrophoresis, the molecular weight was estimated 21,000. The
amino acid composition indicated relatively high contents of gultamic acid, glycine and histidine.
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Table 1. The composition of potato dextrose agar (%),

Medium for stock culture

Potato 20 (whv)
Agar 2.0
Dextrose 2.0
pH 7.0

200g of sliced potato in 11 of tap water was boiled for
30 min. After cooling the extract was filtered through
cotton.

Table 2. The composition of Czapek-Dox agar.

Sodium nitrate 2.9¢
Potassium chloride 0.5g
Magnesium sulfate, 7 hydrate 0.5g
Dipotassium hydrogen phosphate 1.0g
Ferrous sulfate, 7 hydrate 0.01g
Pectin 20.0g
Agar 20.0g
Distilled water to 1 liter
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Fig. 1. Effect of culture time on production of
polygalacturonase by Penicillium sp. CB-20.
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Table 3. Effect of carbon sources on production of
polygalacturonase by Penicillium sp. CB-20,
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Table 4. Effect of precipitators of polygalacturonase
from Penicillium sp. CB-20.

Carbon source Unit/ml Relative activity (%)
Pectin 124.1 100.00
Galactose 105.1 84.69
Citrate 103.7 83.56
Arabinose 80.1 64.58
Mannitol 77.8 62.69
Sorbitol 74.5 60.03
Lactose 70.1 56.49
Maltose 68.8 55.47
Fructose 66.1 53.26
Sucrose 63.2 50.93
Glucose 62.2 50.12
Glycerol 61.3 49.40
Starch 52.0 41.90
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Treatment Unit/m! Relative
activity (%)
Ammonium sulfate 147.8 100.00
Ethanol 96.8 65.48
Acetone 82.7 56.01
Trichloroacetic acid 0.0 0.00
Heat 0.0 0.00
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Table 5. Summary of purification of polygalacturonase from Penicillium sp. CB-20.

Total

Total Specific

Step \;I(‘)?Lgille protein activity activity Yield (%) Pur}{.llc ; tion
(ml) (mg) (unit) (unit/mg)

Crude enzyme solution 1110 2886 98373.75 34.087 100 1
Ammonium sulfate 251 318.77 17580.04 55.15 17.87 1.62
Sephadex G-25 120 63.60 7720.80 121.40 7.85 3.56
Sephadex G-75 135 30.65 7099.65 231.64 7.22 6.80
DEAE-Cellulose 65 7.735 3156.40 408.07 3.21 11.97
Sephadex G-150 48 4.224 2645.76 626.36 2.69 18.38
DEAE-Sephadex A-50 40 2.280 2270.40 995.79 2.31 29.21
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Fig. 2. Sephadex G-25 gel filtration pattern of
polygalacturonase of Penicillium sp. CB-20.
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Fig. 3. Sephadex G-75 gel filtration pattern of
polygalacturonase of Penicillium sp. CB-20.
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Fig. 4. DEAE-cellulose ion exchange chromatogram
of polygalacturonase of Penicillium sp. CB-20.
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1.5F Table 6. Amino acid composition of polygalacturonase
2 from Penicillium sp. CB-20.
\
* 1200
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|
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polygalacturonase of Penicillium sp. CB-20,
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Fig. 6. DEAE-Sephadex A-50 ion exchange chromato- polygalacturonase from Penicillium sp. CB-20.
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Fig. 8. The calibration curve for the determination of
molecular weight of polygalacturonase by SDS-
polyacrylamide gel electrophoresis,

Fig. 9. Scanning electron microphotograph of crystal
of polygalacturonase from Penicillium sp. CB-20.

Webere} Osbornel #h# (21)of wiag} sodium
dodecylsulfate polyacrylamide gel electrophoresis
(SDSPAGE)l &3t} A8k 43 A3 Fig8
of vebd vl el 21000 A= ZAxigon
Obi 5(22)# °] 5(23)2 A. niger$h Aspergillus
%9] polygalacturonase Hx=}eko] z}z+ 30,9003}
3500002t Bualglont B F4L nwc) Hxjig
o] atghel,

a0 3|

AAE 5% W57 SolA WHsE Sk —
20C 9] ot &L FAlel Tefo] AHE wrtz »

2

445

4°C ol A
electron microscopyell 98] 2 F+x% 33 Ax
Fig.os} #e] ¥ 4% w22 %9 AXL P4sla
A 3 e, S (2

protopectinase®] #5272 HAAFzIE =

Yepge},

& ¥ WA ST A A A

o

ol &

oo 4t 24

A &L ofm| Al 242 Table 6ol4] 2E v}
oF Zol 17%F 24 glutamic aicd®t glycineo] z+z+
a%e 2814mg, 1385mge 2 714 wo] &-8-5al
1. methionine®} cystine®] &gko] 7}ak AA 1)}
weor, ol Sakai 5(25)¢) X3 Aureobasi-
dium pullulans®] endo-polygalacturonase ©}v)xAb
243 AR

2 o

Penicillium sp. CB-209] polygalacturonase A4
+ A% H2AL elagdoz Felg ALste] 16
A7 wfekA] o) #A4L vpeliler], Sephadex
G-25,G-75 % G-1502 A& gel filtration &
DEAE-cellulose, DEAE-Sephadex A-50°] <] &
lon exchange chromatography & %3lo] o} &4 Z
of 300 At AAY + U7, $8L 231%A 0t
A E4+ polyacrylamide gel electrophoresisol] 2]
ol "Wz 2 slolsglow, Rz
SDS PAGEe] ¢J3be] 21,000 =2 Azt &
&9 ARTae FEREL H43kn glgden of
PlAl 24 178724 glutamic acid, glycine,
histidine®] o] »lm4d ghgic,

H#nEd

1. Brady, C.J., G. MacAlpine, W.B. Mcglasson and Y.
Veda: Austr. J. Plant physiol., 9, 171 (1982).

2. Brown, M.R. and C.S. Ough: Amer. J. Enol.
Viticutt., 32, 272 (1981)

3. Buescher, R.W. and G.E. Hobson: J. Food Biochem.,
6(3), 147 (1982).

4. Minquez Mosquera, M.Z.: Grasasy Aceites, 33, 327
(1982).

5. Pressey, R. and J.K. Avants: Holt Science, 17(3), 398
(1982).

6. Rokhlenko, S.G., L.D. Vanyushkina, S.L. Panikhina
and N.S. Tokhmakhehi: Appl. Biockem. Microbiol.,
16, 220 (1980).



446

7.

10.

11.
12.
13.
14.

15.
16.

17.

Kawabe, S. and S. Usami: J. Jap. Soc. Food Sci.
Tech., 30, 140 (1983).

. Wordsack, C., F. Baum, A. Leuchtenberger and H.

Ruffloff: German Democratic Republic patent
DD201, 149 (1983).

. Phaff, H.J. and B.S. Luh: Arch. Biochem. Biophys,

36, 231 (1952).

Phaff, H.J. and A.L. Demain: J. Biol. Chem., 218,
857 (1956).

Endo, A.: Agric. Biol. Chem., 28, 535 (1964).
Endo, A.: Agric. Biol. Chem., 28, 543 (1964).
Endo, A.: Agric. Biol. Chem., 28, 551 (1964).
Lowry, O.H., N.J. Rosebrugh, A.L. Farr and R.J.
Randall: J. Biol. Chem., 193, 265 (1951).

Nelson, N.: J. Biol. Chem., 153, (1944).

Wood, P.J. and L.R. Siddiqui: Anal. Biochem., 39, 418
(1971).

Hancock, J.G. and R.L. Miller: Phytophatology, 55,

18.

20.

21.

22.

23.

24.

25.

Kor. J. Appl. Microbiol. Bioeng.

346 (1965).
Davis, B.J.: Ann. New York Acad. Seci., 121, 404
(1964).

. Wild, B.L. and J.W. Eckert: Phytopathology, 72(10),

1829 (1982).
Spalding, D.H., J.M. Wells and D.W. Allison:
Phytopathology, 63, 840 (1973).

Weber, K. and M. Osborn: J. Biol. Chem., 244(16),
4406 (1969).

Obi, S.K.C. and N.A. Moneke: International J. Food
Microbiol., 1, 277 (1985).

Lee, B.K., J.Y. Yu, R. Yang, S.H. Cho and J. Lew:
Kor. J. Appl. Microbiol. Bioeng., 4(2), 63 (1976).
Sakai, T. and M. Okushima: Agric. Biol. Chem., 46(3),
667 (1982).

Sakai, T. and A. Takaoka: Agric. Biol. Chem., 49(2),

449 (1985).
(Received August 3, 1989)



