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Abstract

The enzymes lytic to red yeast cell wall, which were produced by Penicillium lilacinum ATCC 36010 and
Bacillus pumilus No 41, hydrolyzed an extracellular mannan from Rhodotorula glutinis IFO 0695. ™
mannan was arranged with ~1,3 and 3-1,4 linkages alternatively.

Using this mannan, substrate specificities of these enzymes were investigated. The one from Pen,
llacinum was an unique mannanase which hydrolyzed ~1,3 mannoside bond and the other from B, pumslus
was a new type of mannanase which cleaved 1,4 mannoside bond with requirement of the existence of
3-1,8 linkage on the reducing side.

Both enzymes released two kinds of oligosaccharide from mannan, respectively. However, the enzyme
from Pen. lilacinum produced tetrasaccharide and disaccharide and one of them, tetrasaccharide, was hydro-
lyzed to disaccharide further. The one from B. pumilus released tetrasaccharide and hexasaccharide from

mannan finally.
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Table 1. Hyrolysis of Various Mannans by Cell Wall Lytic Enzymes
Dominent 0O.D. at 500nm
Mannan Origin Penicillium  Bacillus
linkage
enzyme enzyme
Mannan Dioscorea batatas R1,4 0 0
Glucomannan Lilly 21,4 0 0
Glucomannan Wood (T suga) B-1,4 0 0
Glucomannan Konjac B1,4 0 0
Galactomannan Loscut bean 21,4 0 0
Mannan S. cerevisiae a-1,6 0 0
Fucogalactomannan Rh. glutinis AJ 4859 a1, 2 0.02 0.01
Galactomannan Rh. glutinis 1TFO 0880 0.73 0.31
Mannan Rh. glutinis 1FO 0695 1.15 0.60
Mannan Rh. glutinis 1FO 0871 0.95 0.44
Cell Wall Rh. glutinis K-24 0.25 0.11

The rection mixture, composed of 0.5ml of acetate buffer,pH 5.5 for Bacillus

enzyme and pH 4.5 for Penicillium enzyme, (. 5ml of 0.3% substrate solution, and 10 »£

of enzyme solution, was incubated at 37C for 5hr for Bacillus enzyme and for 30min

for Penicillium enzyme. Reducing power was determined by the Somogyi-Nelson method.
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Fig 1. Time Course of the Hydrolysis of

Mannan by the Enzymes of Pen.lila-
cinum and B. pumilus.
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Table 2. Yield and the Degree of Polymeri-
zation of Oligosaccharides Obta-
ined from Enzymatic Degradation

of Mannan

Oligosaccharides  Yield* Degree of
(mg) polymerization
P 1 57 2
P I 22 4
B I 38 4
B 1 29 6

* Yield is mg per 100mg of mannan.

P I and P [I are di-and tetrasaccharide
released from mannan by Penicillium enzyme.
B I and B ]I are

released from mannan by Bacillus enzyme.
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Fig 2. Gas Chromatograms of the Methan-
olyzate of Permethylated Oligosac-
charides Derived from the Enzymatic
Hydrolysis of Mannan from Rh glu-
tinis.
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Penicillium enzyme Bacillus enzyme

Substrate
Km  Vmax Km Vmax
Mannan 0.0124% 1.7X107* 0.0282% 8.3x107°
P11 0.8mM2.2x10"* - -
B I 0.67mM 1.1x10°* - -
BT 0.23mM1.3x10°* - -
P II, B I, and BIl indicate the same as

that in Table 2.
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Hydrolytic Point by Bacillus Enzyme(f#-1, 4 mannanase)
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Fig 4. The Hydrolyzing Points of Two Lytic Enzymes on Mannan from Rh. glutinis.
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