Korean J. Appl. Microbiol. Bioeng.
Vol. 8, No. 4, 229~235 (1980)

Aspergillus niger$} — 189 Yeasto] 2]t
Pectin Transeliminase®] g @ = 4

RERE "FXF “EHW
WALk AEAERRL, *RUEL K BOEARREE BUEBEEH, MEduk SYER

Pectin Transeliminase produced by Aspergillus niger

and two yeast species,

Kyung Hee MIN, Yung Ja LEE and Chi-Kyung KIM
Dept. of Biology, Sookmyung Women’s University, *Dept. of Biological Sciences,
Graduste School of Education, Ewha Women’s University, and **Dept. of Biology,
Chungbuk National University

ABSTRACT

Pectin transeliminase (PTE) was produced by Saccharomyces cerevisiae, Schizosaccharomyces pombe
4883, and Aspergillus niger in the media containing 2% pectin and examined for its characteristics. The
production of the enzyme was higher by Asp. miger than by the two yeast strains, showing that the PTE
activity was proportional to reducing power. The enzyme was proved to reduce pectin and produce 4, 5-
unsaturated galacturonic acid. The optimum activity of the PTE was found to be at pH 6.0 and 50°C.
The activities of these enzyme were stable below 50°C but decreased at the higher temperature. Substrate
inhibition of the PTE activities was appeared at high concentrations of pectin. Those PTE activities were

increased under 0.6M of KCl and NaCl, but that maximal activities at the concentration of 0. 2M MgCl,.
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Fig. 1. Production of pectin transeliminase
by Asp. niger (A--A), Sac. cer-
evisiae (@—@), and Schizo. pom-
be (O—Q) during the culture pe-
roid.
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Table 1. The pH change during the culture

peroid

pH at time of cultivation (h.)

strain
0 12 24 36 48

Sac. cerevisiae 6.0 45 3.5 3.4 3.2
Schizosac. pombe 6.0 4.5 3.6 3.3 3.2
Asp. niger 6.0 58 55 53 4.0
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Fig. 2. Relative degradation of pectin by
Asp. niger (A---A), Sac. cerevis-
iae (@—@®), and Schizosac. pombe
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Fig. 3. Production of reducing sugar from
pectin by Asp. niger (/\---/\), Sac.
cerevisiae (§—®), and Schizosac.
pombe (O—0).
consisted of 3ml of enzyme solution,
2m/ of 0.259% pectin and 3ml of 0.
05M phosphate buffer, pH 5.5. Rea-
ction mixtures were incubated at 40°C

Reaction mixtures

and each 1.0ml of them was removed
at various time intervals for the test
of reducing power by Somogyi-Nelson
method.
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Fig. 4. Absorption spectrum of thiobituric
acid reaction products. This produ-
cts of degradation of pectin by PTE
showed maximum spectrum at 550
nm.
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Fig. 5. Effect of pH oxf the activity of
PTE by Asp. niger (A---A), Sac.
cerevisiae (@—@), and Schizosac.
pombe (O—(0). The reaction mixt-
ure containing 0.25m/ of enzyme so-
lution, 0.5ml of 0. 25% pectin solution
and 0.5m/ of phosphate and citrate
buffers (pH 3 to 8) was incubated at
40°C for 2 hrs.
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Fig. 6. Effect of temperature on the acti-
vities of PTE produced by Sac.
cerevisiae (@—©@), Schizosac. po-
mbe (O—CO), and Asp. niger (A
e A).
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Fig. 7. Thermal stability curves of fungal
PTE. The reaction mixtures consisted
of the same as in Fig. 2 except that
each 0.25ml! of PTE solutions of Sac.
cerevisiae (@—@®), Schizosac. pombe
(O—0), and Aps. niger (A--A)
was previously heated at each tempe-
rature indicated on abscissa for 1 hour.
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Fig. 8. Inhibition of fungal PTE activities

by higher substrate concentrations.
The reaction mixtures consisted of 0.
1ml of enzyme solution, Q.4m! of .
05M phosphate buffer, pH 5.5 and
0.5ml of various substrate concentra-
tions. Incubation was carried out at
40°C for 2 hrs. The initial velocities
of PTE from Sac. cerevisiae (@—
®), Schizosac. pombe (O—) and
Asp. niger (A\--+/\) represent optical
density at 550nm per min.
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Table 2. Effect of concentration of various salts on the activity of fungal PTE

Relative activity (%)

Salt Strain Final concentration (M)
Control  2X10™% 2x1073 2X1072 2X107! 4x10! 6x107!
KCl S. cerevisiae 100 101 102 114 114 120 132
Asp. niger 100 103 114 128 151 189 192
NaCl 8. cerevisiae 100 102 107 120 125 132 144
Asp. niger 100 101 102 116 116 121 131
MgCly  S. cerevisiae 100 105 113 123 126 120 108
Asp. niger 100 110 112 120 129 122 113
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