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ABSTRACT

A new method for the production of isomalto-oligosaccharides from maltose was investigated using
intact cells of Aureobasidium pullulans which had been known to produce fructo-oligosaccharides. The
cells showed transglucosylation activity producing isomalto-oligosaccharides at high concentrations of
maltose, while they showed a hydrolytic activity at low concentrations of substrate when cultivated at
25°C. The optimum reaction conditions for the isomalto-oligosaccharide production were as fol-
lows : substrate concentration, 500 g/1 maltose; pH, 4.5 ; temperature, 65°C; cell dosage, 10 unit per
gram substrate. Under optimized conditions, the maximum vield of isomalto-oligosaccharides achieved
was around 48 %(w/w). At the early period of reaction, panose was selectively produced from malt-
ose, and thereafter isomaltotriose was synthesized by utilizing panose as a substrate when maltose

comsumption was discontinued.
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Fig 1. Effect of pH(A) and temperature(B) on the
transglucosylation activity of the intact
cells of Aureobasidium pullulans.
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Fig 2. Effect of maltose concentration on the
isomalto-oligosaccharide production by
Aureobasidium pullulans:(O)glucose, (@)
total isomalto-oligosaccharides.
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Fig 3. Effect of cell concentration on the isomal-
to-oligosaccharide production by Aureo-
basidium pullulans.
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Fig 4. Carbohydrate composition of isomalto-
oligosaccharides produced by using
transglucosylation activity of Aureobasi-
dium  pullulans:(O)maltose+isomaltose,
(H)panose, (@)glucose, (A)isomaltotriose,
(-—-)total isomalto-oligosaccharides.
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Table 1. Comparison of the yields and carbohy-
drate composition of isomalto-oligo-
saccharides, and enzyme system with
this system and the other systems.

Products This system” System A"  System B’
Glucose 25.7 29.4 40.5
Maltose <259 27.2 6.7
Isomaltose 10.1 169
Maltotriose - 1.6 0.8
[somaltotriose 9.8 - 34
Panose(isopanose) 38,6 259 12,5
6-0-a-Maltosyl-maltose - 5.8 0
Other oligosaccharides — - 19.2
Yield of IMO(%) >48.4 43.4 328
intact cells of-amylases,
Enzyme system of neopullulanase  pullulanase, and
A. pullidans arglucosidase

a) Dara in this work
b) Data from reference 15
©) Data from reference 13

% 4 ek,

IMO MitEHe| H|w

A F7HA 3o BaEe] ol IMO AabEA
B AfoA)e] TAL Table 1o v|:dle] vehl
ock. o] 272 a2 AHE-E System B A
9} neopullulans ¥+ &4 AE o]43F System A
o w3, B dFe| ] MabFA el IMO T&o]
v AzFA Edold BelEhz @] Wi IMO
AAREA e shz e 4 gloejely dheksl
th w3t A pullulans A o8 Aakd IMO=

2 gystemel ¥|#] panosed] ulf&e] ¥ glu-
cose?] vlgo| ¥ o] EAo|r}.

EYS

Aureobasidium pullulans FAE ©]-&3Fo] malt-
oseZHE] isomalto-oligosaccharidesE  A34Ha}od
t}. A¥ 59 maltosed 71AE o4& Agole
7}=Es8Ao]  transglucosylation@ A We} wf$-
738}+e] isomalto-oligosaccharides 3438 o] vl $-
wotor} 400g/ ¢ oY wEE7|AME iso
malto-oligosaccharides Aol #-&ldtgdcl.  iso-
malto-oligosaccharides A4Fe] ¥h$ HAZAL



126
pH 45 2% 65C, #A¥E: 7]|d 3y
10unite]%ich.  ojdf AR isomaltooligosa-

ccharides®] &2 1 48.35% ). -2 % 7]
maltoseZH-€] panose7} AHAoZ yazEgm,
maltose7} ©] o 71AR o] 45| E3he ukgA|
Mol A panoseE 7]AZ o]438l9] isomaltotriose

7 AAEE et
FaEd

1. S. Hayashi, K. Itho, M. Nonoguchi, Y.
Takasaki and K. Imada(1991), J. Ferment.
Bioeng., 72, 68.

2. S. Adachi, Y. Udea and K. Hashimoto(1984),
Biotechnol. Bioeng., 26, 121.

3. H. Hidaka, M. Hirayama and N. Sumi( 1988),
Agric. Biol. Chem., 52, 1181.

4. J.W. Yun, K. H. Jung, J. W. Oh and J. H.
Lee(1990), Appl. Biochem. Biotechnol. 24/25,
299.

5. ].W. Yun, K. H Jung, Y. J. Jeon and J. H.
Lee(1992), J. Microbiol. Biotechnol., 2, 98.

6. T. Kohmoto, F. Fukui, H Takaku and T
Mitsuoka( 1991 ), Agric. Biol. Chem., 55, 2157.

7. T. Komoto, F. Fukui, H. Takaku, Y. Machida,
M Arai and T. Mitsuoka(1988), Bifi-
dobacteria Microflora, 7, 61.

8. K. Wada, J. Watanabe, J. Mizutani, M.
Tomoda, H. Suzuki and Y. Saitoh(1992), Nip

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

Korean J. Biotechnol. Bioeng.

pon Nogetkagaku Kaishi, 66, 127.

. 7‘7]'V1777}‘mﬁ@(1984), B A AT 2 h

RamisE(dE).

H Hidaka, T. Eida, T Takizawa, T
Tokunaga and Y. Tashiro(1986), Bifidobac-
teria Microflora, B, 37.

T. Oku, T. Tokunaga and N. Hosoya(1984),
J. Nuir., 114, 1574.

47} Food Chemical( 2¥ )(1989), 1093, 21.
H. Takaku(1988), Handbook of amylase and
related enzymes, 215-217, The Amylase
Research Society of Japan ed. Pergamon
Press, Oxford.

T. Ooshima, T. Fujiwara, T. Takei and A.

[zumitani( 1988 ), Microbiol. Immunol, 32,
1093.
T. Kuruki, M. Yanase, H Takata, Y.

Takesada, T. Imanaka and S. Okada(1993),
Appl. Environ. Microbiol., 59, 953.

T. Kuriki, M. Tsuda and T. Imanaka(1992),
J. Ferment. Bioeng., 73, 198.

J. W. Yun, M. G. Lee and S. K. Song(1994 ),
Biotechnol. Lett., 16(4), 359.

K. H. Jung, J. W. Yun, K. R. Kang, J. Y. Lim
and J. H. Lee(1987), Enzyme Microb. Technol.,
11, 491.

S. Hayashi, M. Nonokuchi, K. Imada and H.
Ueno(1990), J. Ind. Microbiol., 5, 395.



