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Increase of the Thermostability of Cyclodextrin Glucanotransferase
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The effect of various additives on the thermostability of Baciius sp. cyclodextrin glucanotransferase (CGTase) was
investigated. CaClz, starch, and glycerol had a positive effect on the thermostability of the CGTase, which was very
stable for 8 months with added starch (5%, w/v) and CaCl; (0.05 M) at 307,
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“00 T T T Table 1. Effect of various additives on the thermostability of
oo b I 28 :g ] cyclodextrin glucanotransferase from Bacillus sp. at 70C.
.. - _a b
e | —a— 70 °C | Additive Concentration Effect
— (NH4):50, 01l M X
E 8 CaCl; 01 M 0
5 MgSO; 01 M X
_.Z; = u } CoCl: 0.1 M X
5 - MnCl; 0.1 M X
f' FeCla 0.1 M X
é i NaCl 0.1 M X
E " . Na»S0; 0.1 M X
s Starch 1.0% O
20 ¢ | Lactose 1.0% X
10k i Maltose 1.0% X
: Sucrose 1.0% X
o ~ 2% - o Sorbitol 1.0% X
Time(min) Tween 80 10.0% X
Triton X-100 10.0% X
Figure 1. Effect of temperature on CGTase thermostability in the Glycerol 5.0% o
absence of any additive. Ethanol 10.0% X
AR @ 59 GTE AR A 9Y A olgy  pPEeE o SO X
HAAste Folop Frh E AFelMe LE wiA|e] o] PEG35000 '
Hol glonz wEE A2 wrddd FAE AT T pposoos
o8 H7lAE Hrsle pH 752 S@3o] ofz] 2 W34 PEG4000
A ¥rEE st Dextran 20% X
Dextran T40
Daﬂ_.‘_!} ol _?_:iél- Dexrran T70
Dextran T2000
ofef A7HH ot aridenyde o 2
COTases] AFEAL A7) dalod made] Hriag 0 " 0% .
Arkalal 42 A% i o2 F40 B4 2] Sodium benzodte 0:2% x
o Figure 1o] JERAZICE E49L 30T9 60T oA ¥He Cystein 01 M X
AHE Bede Bho Fgdd Fgke] glen 70T wh Ammonium sulfate 10.0% X
SAAE A 208 2% 0| 27] B el W TS
A% AU mEA T0T AN Ehodl o HrbAE A "0 : Positi’ve effect, X : No positive effect
7bio] Ekel @A FANE AWE Table o] iehd
Ak ode] HAE Fold @l ALelE CaCl, 7]7(sub- 150
strate) 2] 7ol M E(starch), polyhydric alcohole] 73-9-ol& —&—  Sorbitol(5M)
glycerolo] CGTases] BebgAlo) Lo} gich 298] ofg T Suro@l)
JEA @3 7|4, polyhydric alcohol, HFEA), solvent, PEG, — :::;:z::((,zg:))

amino acide= EA 9 gobAAld <dgke) ginith B2 7|d
Zof| A lactose, maltose, sucrose?] ZALdlE 3 M (90%) o|4
9 32 FEAAE Figure 294 H¥E vle} 7ro] CGTased)
Fbgdel #ArE et VR 2EE Hel7] wjie B
AFAAME ALlsdok

Starch, Glycerol, CalC, &3t
o] HrlE FolA CGTases] FIhgAdel #orl e

Residual activity(U/m1)

wofi><

s0p———o—————O————o0

starch, glycerol, CaClyoll tidle] o] =% Wi o &
g maban: ole

= w5 Aol o3 AAES Wrlw % 10 20 30
Foll 70°CHIA 308 9 947 T olgls mae) @ Time(min)

4o zAEIGT Badd #rMEe]l HAHA 2e AL
£ 0TOIA 308 5ot w7 AS mie $Rs uEa

Figure 2. Effect of sorbitol, sucrose, lactese, and maltose on CGTase
thermostability at 707.
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Figure 3. Effect of CaCl,, starch, and giycerel on CGTase

thermostability at 70T and 30 min reaction.
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Figure 4. Effect of temperature on CGTase thermostability in the
presence of additives.

35 uby Ao starch, glycerol, CaCl,® 3H7}8k
o= Figure 3004 Hi& dle} o] CGTased] ERHY °ﬂ
7 gleld. A7MEe Fwsb F71E5E CGTased] €9y
Z715ld o™ 5% starch®} 35% glycerolZ® FH71EHE-S
e w9 WEASE 71 BSkon] 074% CaCLE
‘r 9 e AFels 27) ik &4 §7%F AT
Ao 5% starch, 35% glycerol, 0.74% CaCl,E #HJ}a}
95\3 Aol ole} Lrmlsle)e] CGTased] ¥AdE =
AvEed Figure 4¢f VER ST CGTase @& 35% glycerol
T} 0.74% CaCLE H7}EHHES AS 707, 5% starchE H7)
ge AtelE 80TTA &irb ehdeldrk 0THlA 308
ol ukg A7l B3} 35% glycerol® 0.74% CaCl el 7$-ol=
27 FAgAe] fAF uB4slEE ¥ 5% sarchd] 7
Lol 27 BAEAL 42% Fe FAEHETE 35% glycerol
T 0.74% CaClLE H7igh A-$ole 80T oA whgAld AL
Z7] ﬁ_)\g}ﬂo] aA3F) v)@Aaseict 5% starche] 299
= CGTase BeHHAe) 744 EaAUS o 4= Advh =3

M o ox fof —lO

1:1>- 40 rLo
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Figure 5. The CGTase thermostability in the presence of starch and
CaCl; as a function of time at 707C.
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Figure 6. The CGTase thermostability in the presence of starch (3%,
wiv) and CaCl: (0.05 M} as a function of time at 4T.

5% starch®] Z9¢l|E Figure 5914 B dl$p 2ol 70T
A 59 B Bl 2] SRS 05 9%

o} 2lglen 5% (w/v) starch®} 0.05 M CaChE FAlo 371
e Ardle 27 ] ”‘%’HO] SA3] FAE S k3
Anrs] AdEds & 4 Ut E=F olg A (5%
starch, 0.05 M CaCl)& 0]%0}04 4T g}t 30T A7 By
of o8 Fa ePgAdE ZARSlA Figure 67 79 viehgin:

4Co| M 6/HBT A MWt 5 A flo] ¢ v
W 30TAME SHHAS F7heka] obE 28 3 %
Fa0] €zl FHE gAidsht 5% (wjvy starch2} 0.05 M
CaCl: F7tel 23l 30ToA o7f €3t dFFE & +
i

olg] A7lEd 23 fi4 tAF= Bacillus licheniformis2]
q-amylase (8)2} Aspergiflus orviae?] o -amylase (12)9) 4
B2 Ayt olRoigth olejgt HMES ¥R FUES
2 fAe] orstel AatH el sorbitol]

Agdll= @ -amylase
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figure 7. The CGTase thermostability in the presence of starch (5%,
wfv, and CaCl: (0.05 M) as a function of time at 30T.

o] kAl Aottt 22} glucose oxidase (13)2] 7
solt e FAE AT Tz A% Ede A
Q] R BAL A4 8 oty ool
Aae obdE o 4 UYUTHI2). o-Amylased] Z o] 3lo]
A1 sugars} polyhydric alcoholo] 23 walze] gotA] Ao
gk 7]&2 olEe] &o ulxe 93 = hydrophobic
inteaction?] Ao &5t dHEr)E dH(14), Tgla H
H (protein surface)¥2] solute exclusion©]v} solute interaction

o= s} MBS e AT BUKG,LS).
2 %

Cyclodextrin glucanotransferase (CGTase)2| €ehAde]| n)
Ae oy FHFY H7E g fetd zAEIET oy
H7-E FolA de ASols CaCly, 7129 Agols AHZ,
polyhydric alcohol®] 7329 glycerolo}] CGTase2] ohdA4
of desl A7t S € 4 UuTh ¢FAZ 3% (wiv)
starche} 0.05 M CaCLE &7Fsted 30ToA 67187 ok
£ FAsh .
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