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Abstract

The 2-0-a-D~glucopyranosyl L-ascorbic acid (AA-2G) which was enzymatically glucosylated wilh
the cyclodexirin glucanotransferase (CGTase) [EC 2.4.1.19] from Bacillus sp. JK—A43 has been reported
previously. The present experiments examined the oplimal conditions for the production of AA-2G from
AA and soluble starch, and characterized the properties of the CGTase from Bacilius sp. JK—-43. The reaction
mixture for the maximal production of AA-2G was followings: 12% total substrale concentration, 1,400
units/mL of CGTase and a mixing ratio of 2:3 (g of AA : g of soluble starch). Under this condition,
1.76 mM of AA-2G, which corresponded to 2.53% yield based on AA, was produced after incubalion
for 24 hrs at 45°C (pH 5.5). The optimum pH and temperalure for the CGTase activily were 6.0 and 45°C,
respeclively. The enzyme was stable at pH 5.5 Lo 9.5, and al lemperature up Lo 50°C. The thermostability
of the enzyme could be enhanced up to 60°C by the addition of 30 mM CaCla.
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Fig. 1 Efleci of pll on the activity and stability ol the
CGTase from Bacillus sp. JK-43.
{A) Effect of pH on activity. {B) Effect of pI on sta-
bility: The ensyme in 100 mM butler having varions
pll values was kept for 30 mn at 30°C. The exper—
imental details are deserihed in the text. The values
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for the different pIl rangecs were as follows’
@ . 100 mM citrate bhuller
O 108 mM bone acid bulfer.
A 1 100 mM phosphate bufler
o0 100 mMERHPOs-NaQH buffer.
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Fig. 2. Effect of CaClz on the thermal stability of the
CGTase from Bacillus sp. JK-43.
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mixture was measured al appropriate tines The am—
ount of the CaClz' £, 5 mM CaClz [, 15 mM CaCls,
<. 30 mM CaCls; @, 40 mM CaClz; O, No addition

CaCly S s}ollA 23t Z7lsle HL =2 vepgted, o
£ Ca''e] CGTased] 484 44« o9 523 q%
& 3l A2 onleto) B fA4el 2ol Baollus firmus
(27), Bacillus sp. YC-335(28) 18| = Bacillus halophiius
INMIA-3849(26)7} AJ4ksh= CGTase?] A$-o= Ca”
o] oAl AL w7 o2 Bwsel 9t

ClGlTage EMzEEr 3 HEY

Baciilus sp. JE-43¢] A48+ = CGTased] @4l o
q Eref deks %0117] 9]&) 100 mM citrate buffer
(pH 6.0)ell TAES 9] B 25~75°Co] ¢ 2 X A
gha)g =43 A 32 Fig, (A6l eldgle], o4
15°Ce A H A2 e gt Ol 222 CGTase &
$- 40~85°Coll A H 242 vhehlle Fle g R s
<) ©.v4(19), Bacillus arculans var alkalophilus ATCC
21733(203¢] A%, 45'C, B halophilus INMIA 3849(26)
2] A% 60~62°C, Bacillus macerans TR0 3490(300%) 7
£ 55°C, 28] A Bacillus sp. 5-6(24)2] 75 40°Cell A
o g4 & L"rﬂ"vﬂ st

AAbE o] AkA A & F4kaks) el 100 mM citrale
buffer (pH 600 E45 =49 5 30~83°Cel =] 2= %
22 o]l.4 30 mM CaClsg] &3 f-F-ef met T e
1}ieed 308 vk F 2kEak4] 20 100 mM phosphate buf-
fer (pH 7.0)¢l 4] 23 &bt} o 23 Fig. 3(Blell 4 2=
nhel 2he] |2 A$= 5CHA B B0 A sk
L1} 55 Cet A BB g o] F73] 4hadtE W 30
mMe| CaCla E/ A o= 60°CHIR] FA 4] f=1 =4
on) AR A2 fzrrch debg el Frishe Al
2 el

x127]
100 (A)

E

= 80

z

-

560

[

Qa

24D

=

o

Cd 2[] .

0 T T T T T

20 30 40 50 60 70 80

Relative activity (%)

30 40 50 60 70 B0

Temperature {"C)

Fig. 3. Effect of temperaturc on the activity and stability
af the CGTasc from Bacilius sp. JK-43.
{A) Effect of lemperaturc on activity, (B) Etfecl of
terglperalurc on stabihly in the presence or absence of
Ca™": The enzyme m 100 mM cirate buffer (pH 6 0)
contaimng 30 mM CaClz(C) ar Conlrol (no addinon, @)
was incubated at various temperalure for 30 min The
values are shown as relative aclivicy.
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The reaction nuxiure was consisted of 3% AA andl 7%
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