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Characteristics and Action Pattern of Polygalacturonase
from Rhizopus oryzae CJ-2114
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Abstract

Rhizopus oryzae CJ-2114 was selected for its strong polygalacturonase activity among various strains of
mold found in soil. The optimum pH for the enzyme activity was 4.0 and optimum temperature was 40°C.
The activation energy for the polygalacturonase was calculated by Arrhenius equation was 2.048Kcal/mol.
The reaction of this enzyme followed typical Michaelis-Menten kinetics with the Km value of 54.05mM with
the Vmax of 13.9m mole/min. The enzyme is relatively stable in acidic condition. The activity of polygalactur-
onase was inhibited completely by Cu**, Pb**, Zn** and Mn?* at concentration of ImM. The enzyme can be
inactivated by the treatment with maleic anhydride and iodine. The results indicate the possible involvement
of histidine at active site. When polygalacturonase from Rhizopus oryzae CJ-2114 was reacted with poly-
galacturenic acid as a substrate mono-, di-, and oligogalacturonic acid were produced at early and mono-,

digalacturonic acid produced at late incubation time.
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Fig. 1. Effect of pH on the activity of polygalacturonase from
Rhizopus oryzae C}-2114.
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Fig. 2. pH stability of purified polygalacturonase from Rhizo-
pus oryzae C}-2114.
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Fig. 3. Effect of temperature on the activity of polygalactur-
onase from Rhizopus oryzae CJ-2114.
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Fig. 4. Temperature stability of polygalacturonase from Rhi-
zopus oryzae CJ-2114.
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Table 1. Effect of metal ion on activity of polygalacturonase
from Rhizopus oryzae Cj-2114

lon (TmM) Metal Relative activity {%)*
Control ' - 100.00

Cu® CuSOs - 5H20 39.34

Zn* ZnSO4 - 7H20 49.79

Ca™ CaClz 41.61

Pb* Pb{(CH2CO0). 36.33

Mn* MnSOs - H20 32.40

Hg* HgCl2 72.06

Mg MgSOs + 7H:20 77.00

Fe FeSO4 63.72

Ba* BaClz - 2H20 84.50

Na* NaCl 101.02

*The reaction mixture, consisted of 0.5ml enzyme solution and 0.
5ml metal ion solution(2x 10°M), was incubated at 30°C for
Shrs and the residual activity were assayed
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Fig. 5. Lineweaver-Burk plot for the hydrolysis of polygalac-
turonic acid by the purified polygalacturonase from
Rhizopus oryzae C]-2114.
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Fig. 6. Arrhenius plot of polygalacturonase reaction.
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Table 2. Effect of various inhibitors on activity of polygalac-
turonase from Rhizopus oryzae CJ-2114

Inhibitor (10mM) Relative activity (%)*

Control 100.0
Dinitrophenol 95.3
Ethylenediaminetetraacetic acid 96.1
Mercuric chloride 429
Maleic anhydride 46.4
Trishydroxymethyl amino methane 90.1
lodine 43.9
Hydrogen peroxide 71.4
p-Chloromercuribenzoic acid 27.1

*The reaction mixture, consisted of 0.5ml enzyme solution and 0.
5mt inhibitor solution (20mM), was incubated at 30°C for 1hr
and the residual activities were assayed

A8 & ArrheniusitA A o] ) ) plotgt 4 7= Fig. 6
3 72 ov] B4 3} o 2] &= 2.049Kcal/mol o] ¢t}

BYXsH el Het

A2BYo FBE AE 34 AHAF 249
ZA 33} chelateZ 34 8} ethylenediaminetetraace-
tic acid(EDTA), E4¥AF SH7| 8] A A2 o]
p-chloromercuribenzoic acid(PCMB), 4} o}v] 7] 2}
Az o] 7}sle] o] it o}vl 7|} BB U] A
T+ ¥A-& AH&stA =¥ 2, 4-dinitrophenol (DNP),
methionine3} cystein®] modifieral H.0, N-terminal
=] 3 )
& maleic anhydride(MA), tyrosine2) phenolic hydrox-

amino group¥} histidine] imidazole group-&

yl group, histidine®] imidazole groupg =3}
iodine ¥ 3}3}A4 A8} A| 2 trise} mercuric chlorideZ
AAsle] 10mM 9} 2 & F AN Hrlsled 30°Col
M AAZES A A ¥ AEBAHL 2 A
Table 22} 7Fo] maleic anhydride$} iodineo)| 9] &4} &
A= 87} ®a= gl o], mercuric chlorides} PCMBa)|
oA = AR 7L EAstd ) o] e A2 B}
2 A9 active sited]] histidine 2477} 2A3}n] 1
histidine z}7] 2] imidazole groupe] & 484 o FJ g
+ F5% 5 919} Westhead™ = polygalacturonase

o) A etel] histidine +7]7} £A5he 2 histidine 2}
719} imidazoler] 7} & 4G4 B4Holety v s
%27 Rexova §'*?"& fungal source®] polygalactur-
onase?] 4244 histidine?] imidazole”] 7} @42
oletx B w3t Awpel FAbslede}. ak PCMBo) <5t
ZAA W= cystein?] SH7|7} Wstsle] Ta8A 9] o



Rhizopus oryzae CJ-21147} A3}l Polygalacturonase] EA 9 zbg-oFal 199

40

slope=F£a /23R

39

Log, K

38

—_

31 32 33 24

35 36
/T (10 K)
Fig. 7. Hydrolysis of pectin and polygalacturonic acid by the

polygalacturonase from Rhizopus oryzae CJ-2114.
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Fig. 8. Action pattern of polygalacturonase from Rhizopus
oryzae C)-2114.
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Fig. 9. Apple juice clarification by polygalacturonase from
Rhizopus oryzae C)-2114.
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