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We have isolated a dextranase and amylase constitutive and hyper-producing mutant, Lipomyces starkeyi JLC26, from Lipomyces
starkeyi ATCC 74054 after mutation using UV irradiation. After partial purification of dextranase and amylase (together DXAMase;
both activities were always co-purified) by ammonium sulfate precipitation, CM-Sepharose column chromatography, the specific
activities of amylase and dextranase were 5367 and 3045 unitimg, respectively. The pH effects for activity and stability of both
enzymes were similar to each other: Optimum pH and temperature for activity were at 55 and 37C and optimum ranges for
stability were at pH 2.5-5.5 and 4-55°C, respectively. The reaction end products of dextranase and amylase activities were found fo
the typical for those of endo-dextranase and endo-amylase. When the carbohydrase and maltotriose were reacted, glucose, maltose,
isomaltose, maltotriose, panose and « (1-—6)glucosylmaltotriose were produced by disproportionation reaction.
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Table 1. The composition of media.

Components and Concentration(w/v)

1% soluble starch, 0.3% KH;PO,,

LMS 0.3% yeast extract, 1%(v/v) mineral solution

0.5% blue dextran, 0.3% KH,PO.,

LMD
M 0.3% yeast extract, 1%(v/v) mineral solution

Mineral | 2% MgS80O, - TH0, 0.1% NaCl, 0.1% FeSO, - 7TH,0
solution | 0.1% MnSO, - Hx0, 0.13% CaCl; - 2H,0
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SDS-PAGE

dude) A Y= 3R FAFE SDS-PAGES HAste] &<l
FHTH2S). AAE ©¥A bande] HA FAL 2,3,5-triphenylte-
trazolium chloride(TTC) 0.1 g# 1 M NaOH 100 miE o]-(26)
st etk

Disproportionation reaction

84 3 pl(amylase activity - 418.6 unit)$} 1%(w/v) maltotriose
10 20(20 mM citrate-phosph ate, pH 5.5)2 410} 37CHA w+g
AZU &L ¥ #H3le] TLC(thin layer chromatography, Merck
K5F) plateol X A3t BAatqrt. A7N8wE 1-propanol/ethyl
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& AH83tTh

Ao} 9 g

o M

291 L starkeyi ATCC 740542] UV E¢dwo] & APdEo)
93% =HAL W BEF AE FoA dextranased} amylase A4
of Tl 5% T AWt L starkeyi JLC260]2} 31t
Aty 7o) vjokd e THET) dextranase BAL 1.6(0.2)ml,
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Mn A Al A2 B Bl B2 IMn

Figure 1. TLC compatison of products formed by amylase and dex-
tranase activities from Lipomvces starkevi ATCC 74054(A) and Lipomyces
starkeyi JLC26(B). Mn, maltooligosaccharides; IMn, isomaltooligosac-
charides; Al and Bl, the hydrolyzates of soluble starch by ATCC 74054
and JLC26, respectively; A2 and B2, the hydrolyzates of dextran(T-2000)
by ATCC 74054 and JLC26, respectively.
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Figure 2. CM-Sepharose column chromatography of Lipomyces starkeyi
JLC26. -@-, protein concentration; -Jl|-, amylase activity; -¥-, dextranase
activity

Protein Amylase Dextranase
KbDa
206
116 L oo
97.4
66
EN

Figure 3. SDS-PAGE of Lipomyces starkeyi JLC26 enzyme. A, size
marker; B, crude enzyme; C, partially purified enzyme by ammonium
sulfate precipitation and CM-Sepharose column chromatography.
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L. starkeyi J1.C269] ujoked 850 mlg ammonium suifateE 3
HEsste] 158 mley 2EAAS Ak &2 dFAFS 099
mgo|%lom, amylase T4 WY 5ol 610 wito]RIL am
monium sulfate FAF ] ZFEANL 454 unitE 2P o, dex-
tranase A wjoF AF5old] 378 unite] QUUT, FHEANE
290 unito] ol lSith A AN A2 amylase AT} dex-
tranase B4 9] specific activitys= 242 458.6 unit/mgSt 2929
unit/mg o] ${ch.

ZEA 0628 mge CM-Sepharose columnS o] §3ho] A A}
Ao (Figure 2), Do) 7bg w2 fractiond] TalHFE
0.078 mg©O. 2 SDS-PAGE “goljA] 3hte) @l A4(100 KDa)st &
AstAX (Figure 3), F Eao &4E SAd 74T IS¢ &
st ti(12). oJm} 7} &4 9] specific activity= amlyase 439
79 5367 unitymgo]} 3l dextranase FAle] 79+ 3045 uniyf
mgo]3{ch

F49 #A pHE 5501901, pH 5.5 o3& 86% o)
TS HHTHTable 2). A e 37CAH, 55T o3
9 2moA 4587 90% oY AL JElSUTHTable 3).

Table 2. The optimum pH for activity and stability.

Relative activity(%) Relative stability(%)
P Dextranase Amylase Dextranase Amylase
25 93.5 93.1 86.6 87.5
3.0 96.5 96.1 90.6 90.4
40 98.2 974 L%.é 975
5.5 100 100 100 100
6.0 96.0 96.3 74.0 75.3
7.0 96.0 96.3 68.0 68.5
8.0 94.1 94.2 59.6 59.0

Table 3. The optimum temperature('C) for activity and stability.

Temperature Relative activity(%) 7 Relative stability(%)
(© Dextranase Amylase Dextranase Amylase
4 87.6 89.6 100 100
10 90.3 92.7 98.8 95.1 o
2é 96.9 973 98.8 94.5"» )
37 100 100 97.6 94;';
55 88.6 L 904 97.5 94.4 7
80 75.0 ’ 79.0 61.1 54.1

Disproportionation reaction

1%(w/fv) maltotriose(20 mM citrate-phosphate buffer, pH 5.5)
7133 AAE A HEETOAAAN 2 whE A Figure
49} 2t o471 AAE &4l amylase BAo] 23] malto-
triose”7} maltose 2} glucose 2 7R85, E31% glucosew a
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Figure 4. Densitometry of TLC of products produced from the action of
Lipomyces starkeyi JLC26 carbohydrase on maltotriose. 1, glucose; 2,
maltose; 3, isomaltose; 4, maltotriose; 5, panose; 6, a(1-~6) glucosylmal-
totriose.
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