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Enzyme Production Related to Alcohol Metabolism from Thermophilic Fungus Thermoascus aurantia-
cus. Ko Hee-Sun' and Hyun-Soo Kim'?*. "Center for Traditional Microorganism Resources, Keimyung Uni-
versity, “Department of Microbiology, Collage of Natural Science, Keimyung University, Dalseo-gu, Daegu 704-
701, Korea — Thermophillic fungus Thermoascus aurantiacus showed excellent growth and produced high
amount of alcohol oxidase and catalase in a pectin medium. Besides, the strain produced enzymes which
related with pectin or alcohol decomposition. We detected extracellular pectin esterase (EC 3.1.1.11) activity
and, both intracellular and extracellular pectinase (EC 4.2.2.10) activity, as pectinolytic enzymes produced by
T aurantiacus. The production of methanol decomposition enzymes, such as alcohol oxidase (AOD, EC
1.1.3.13), alcohol dehydrogenase (ADH, EC 1.1.1.1), formaldehyde dehydrogenase (FADH, EC 1.2.1.1) and
formate dehydrogenase (FDH, EC 1.2.1.2) follows by pectin esterase reaction which is converted to methanol.
We concluded that T aurantiacus has pectinolytic and alcohol - oxidative enzymological mechanism which
produced carbon dioxide as a final material, started from pectin.
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T aurantiacus T35 Y29 National Institute of
Technology and Evaluation, Biological Resource Center
(Chiba, Japan)E €] Eofitol AL&3l9d 2w, potato
dextrose agar(PDA, Difco) WAl A BEs)gic), o au)=]
o] =X (g per liter) & ®4AY, 20; NaNOs, 5; K,HPO,,
5; MgS047H,0, 1; yeast extract, 0.2; trace salt solution,
2 ml; vitamin solution 0.2 ml®] 3, trace salt solution®] =
A(g per 100 ml) FeCqHsO7nH,0, 0.6, CaCly2H,0, 0.4;
ZnS0O47H,0, 0.2; MnCly,-4H,O, 0.01; KI, 0.01; 6(NHy)
Mo70,4:4H,0, 0.01; CoCly-6H,0, 0.01; H3BO4, 0.01; NaCl,
0.5, Z2]Z vitamin solution®] EAl(g per 100 ml)
biotin, 0.002; Ca-pantothenate 0.4; pyridoxin-HCI, 0.4; p-
aminobenzoate, 0.2°2.2 A|F&}9c}. 500 ml Erlenmeyer =
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= (Oxygraph 9, Central Science, Tokyo)& ol-§a|A] AbA
28RS A ste] AlAksldel A F9] incubation cell
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phosphate buffer(pH 7.2)2 Y31 E4% 100 ul& Wol 30
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2] 7144l pectin®-ZHE] methanol 1 pmolgd FA)7]=
BAaego g Aofsldrt. Al pectinase A2 2% pectin®
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Alcohol Dehydrogenase, Formaldehyde Dehydrogenase,
Formate Dehydrogenase Assay : ADH®|] 4332 NAD
2 umol®} ethanol 2 pmole] *3% 50 mM potassium
phosphate buffer(pH 7.2) | miol], £4N & do] ul--L
MA I TH12]. =3 FADHO] 4L NAD 2 pmol,
formaldehyde 2 umol, 2+ glutathion 2 pmole] E3+E 50
mM potassium phosphate buffer(pH 7.2) 1 mlel|, FDH]
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ahoict.
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Fig. 1. The scanning electron micrographs (A : A-1, x1,000; B,
x2,000) of Thermoascus aurantiacus grown on wheat bran
medium and the comparision with catalase-heat stability (B)
among T. aurantiacus, A.niger and bovin liver.



218 Ko AND KiM

Table 1. Effect of various substrates on consumption of oxygen
by cell-free extract of culture filtrate.

Substrate Consumption of Oxygen

(100 pmol)

Cell-free extract Culture filtrate

Methanol +2 b
Ethanol + -
Glucose - -

Galactose - -

Mannose - -

Arabinose - -
Xylose - -
Maltose - -
Arabitol - -

Cellobiose - -
Xylitol - -

Glycerol - -
Glycine - -

L-Malate - -

 Detected oxygen consumption
® Not detected oxygen consumption.
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Fig. 2. The carbon source utilization of T. aurantiacus. Growth
of the fungus on 2% agar plate containing various carbon sources
after 3days of the incubation.
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Table 2. The time course of pectin-, methanol decomposing enzymes and catalase production from I. aurantiacus grown by sub-

merged cultivation on 2% pectin medium.

Pectinolytic enzyme x 10°3(U/ml)

Methanol decomposing enzyme (U/ml)

Day
Pectin esterase® Pectinase® Pectinase®  Alcohol oxidase® ~ ADHP FDHP FADH" Catalase® Catalase?
2 5.74 6.40 - 0.16 - - 0.02 29.4 -
3 5.04 15.8 - 0.27 0.02 0.02 0.04 33.0 -
4 0.90 38.0 440 1.07 0.12 0.20 0.13 826 36.7
5 0.66 32.0 6.80 0.65 0.05 0.16 0.15 734 110
6 0.49 16.2 8.20 0.39 0.03 0.08 0.08 569 119
7 0.82 7.42 8.60 0.40 - 0.09 0.08 440 73.4

2 Culture filtrate: 150 ml; ® Celi-free extract: 20 ml.
- : No detection of enzyme activity.



A2l methoxy”] S FElA1A A= methanold: o] $-
sl Ao Helv} =3F pectin 49 FE|ZAATS
#:= pectinase] EAAE #<l3}gd}. Pectin esterase?
QA wiok 2 Aol o]u] Huel] EElE= Aoz
el FA7) dtelshe Al7|o) wiE2A AAkEE Aoz 3
=™, o] F pectin®] O-glycosyl bondE 7}%-3 3=
®49] pectinase?] BAo] FulE= A2 Hc)(Fig.
3). o|¢} 72 pectinolytic enzyme®] AR 2 fo] T2

~ 7000 —
§ 6000 | N O pectin
;E’, 5000 W starch
£ 4000
3 3000
—g 2000 rI
=1
S 1000
Lo A
g 2
= B
S ®
s
g 15
=
1
2 1
[+
=]
=
205
=
S ] e , ’_h [
Zz 0
4 5 6 7

2 3
Incubation time (day)

Fig. 3. Time course of intracellular production of catalase (A)
and alcohol oxidase (B) by T. aurantiacus.

A — T e 740 C-g
= -0~ pectin esterase 5
g 6 r - pectinase(out) | o
L 5t -O- pectinase(in) 1 30 %
ot \ &
g 47 =
< 20 39
5 3¢t &
2 2
c 1t g
= 10 =
3 2
A 1 e

0 0

Incubation time (day)

Fig. 4. Pectinolytic enzyme production of T. aurantiacus. The
fungus was grown on liquid medium containing 2% pectin as a
carbon source.
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