Y BEELHA) A9P A2%
Korean J. Biotechnol. Biceng.
Vol. 9. No. 2. 133-139(1994)

Aureobasidium
ulang A4k

Aureobasidium pullulans7} AVsl= g 2 ¥ 5ot
Aol Eaol o3 22l LTl A4

FEH AR A E ST
pabeta s
S TELEELELE!

¥4

Oligosaccharide Formation and Production of Transfructosylase
and Transglucosylase by Aureobasidium pullulans

Jong-Won Yun, *Tae-Kyung Yoon, *Sung-Bum Han and Seung-Koo Song

Department of Chemical Engineering, Pusan National University, Pusan 609-735, Korea
*Department of Chemical Engineering, Dongeui University, Pusan 614-714, Korea

ABSTRACT

QOligosaccharide formation and the production of transfructosylase and transglucosylase by Aure-
obasidium pullulans were studied in sucrose or maltose media, respectively. The initial uptake rates of
substrate in sucrose-rich media were faster than that in maltose-rich media, also most parts of
oligosaccharides formed and other monosaccharides released were utilized progressively as substrate
during the cultivation periods. However, when the initial amount of sucrose was raised to 100g/¢, high
concentration of monosaccharides were liberated, consequently high-level fructose was accumulated
unused during fermentation. The biggest molecule of oligosaccharide synthesized was hexasaccharide in
all cultivation media examined, of which the organism could not utilize isomalto-oligosaccharide of DP6
synthesized in a maltose-rich medium. The maximum amount of oligosaccharides produced was 58g/4
when 100g/¢ of sucrose and 5g/¢ of maltose were used as initial substrate. From the early stage of
growth, both fructooligosaccharides and isomalto-oligosaccharides were synthesized and progressively
utilized as substrates during the fermentation. Based on the experimental results, it was suggested that
maltose could induce both transfructosylase and transglucosylase, whereas sucrose was unable to stim-
ulate transglucosylase formation.
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Table 1. Composition of growth medium used in

this study.
Medium No.

Components(®, w/v)

1 2 3 4 5 6
Sucrose 5 0 5 05 10 0.5
Maltose 0 5 05 5 0.5 10
Yeast extract 03 03 03 03 03 03
K:HPO;4 0.3 03 03 0.3 0.3 0.3
KCl 02 02 02 02 02 02
MgSO4 * THO 0.2 0.2 0.2 0.2 0.2 0.2
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Fig 1. Changes in enzyme activites and concen-
trations of carbohydrates in the 50g/¢ of
sucrose and 50g8/¢ of maltose medium,
respectively.

A, B: enzyme activities in sucrose medium
and maltose medium, respectively ; (®) in-
tracellular activity of transfructosylase,
(0) extracellular activity of transfructo-
sylase, (l) intracellular activity of tras-
glucosylase.

C, D: carbohydrate concentrations; (®)
sucrose or maltose, (A) fructose, (O) glu-
cose, (H) total oligosaccharides.

sugars)Zll4 & 95%(w/w)E zAsgcH Fig.
1D). o] Azt Fig 20 Z7+e] diel Oig v
2 AHE el ek 20417 AFolA 27)
714245 DP3 &2 (panose)o| HdE §A
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Table 2. Dry cell weight and final pH of culture
broth in each medium.

Medium No.>  Dry cell weight(g/¢ )" Final pH®
1 19.8 0.62
2 194 447
3 15.6 6.25
4 20.2 6.35
b] 134 6.20
6 19.0 5.79

a) Medium numbers are the same as in Table 1.

b) Dry cell weight was estimated by drying the wet cells at
105°C for 12hrs.

¢) Initial pHs were adjusted to 6.0 before sterilizarion.

Carbohydrates(g/ ¢ )

0 20 40 60 80 100 120

Cultivation time(h)

Fig 2. Changes in the concentration of carbohy-
drates in the 50g/¢/ of maltose medium:
Symbols : (@) maltose, (W) fructose, (O) glu-
cose, ([]) oligosaccharide of DP3, (&)
oligosaccharide of DP4, (A) oligosaccharide
of DPS, (¥) oligosaccharide of DP6.
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Fig 3. Changes in enzyme activities and concen-

trations of carbohydrates in the 50g/¢ of
sucrose medium supplemented with 5g/¢
maltose and 50g/¢ of maltose medium
supplemented with 5g8/¢ of sucrose, res-
pectively.
A, B: enzyme activities in sucrose-rich
medium and maltose-rich medium, res-
pectively ; C, D: carbohydrate concentra-
tions. Symbols are the same as in Fig 1.
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Table 3. The ratios of oligosaccharides to the
other sugars during the fermentation(%,

w/w).
v Incubation periods(h)
Medium No.* -

20.5 44,5 67.5 116
i 59.5 28.5 14.3 249
2 58.1 71.0 68.4 94.9
3 52.9 333 189 98.0
4 52.2 57.3 56.1 41.2
5 53.9 36.2 290 11.8
6 300 58.1 58.8 54.2

a) Medium numbers are the same as in Table 1.
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Fig 4. Changes in enzyme activities and concen-

trations of carbohydrates in the 100g/¢ of
sucrose medium supplemented with 5g/¢
maltose and 100&/¢/ of maltose medium
supplemented with 5g/¢ of sucrose, res-
pectively.
A, B: enzyme activities in sucrose-rich
medium and maltose-rich medium, res-
pectively ; C, D : carbohydrate concentra-
tions. Symbols are the same as in Fig 1.
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Table 4. The ratios of progressive intracellular
transfructosylase activity to transglu-
cosylase activity in the various culture

media.
Cultivation periods(h)
Medium No.”

20.5 44.5 67.5 116
1 17.08 9.18 9.72 10.42
2 0.87 1.23 2.13 3.05
3 12.25 10.66 12.57 13.03
4 2.98 3.58 3.92 4.09
5 31.81 1291 14.02 15.66
6 3.98 5.46 6.60 5.07

2) Medium numbers are the same as in Table 1.
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