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- Bacteroides thetaiotaomicron VP1-5482 glycoside hydrolase family 66 homolog
catalyzes dextranolytic and cyclization reactions. FEBS J 279: 3185-3191, 2012
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Cyclodextran (CI) VS

Cycloisomaltooligosaccharides

Cyclic glucose oligomers which consist of
D-glucoses bound by a-1,6 linkages

Larger
diameter

100 times

Shallower

Cyclodextran (CI-8)

Mass production of cyclodexiran

Cyclodextrin (CD)

Cyclomaltooligosaccharides

Cyclic glucose oligomers which consist of
D-glucoses bound by a-1,4 linkages

Smaller
diameter

High solubility %

Cyclodextrin (yCD)
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Cl Production

Cyclodextran for Cariogenic Agents
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Sugar canes

Problems

Medical dextran is
made from granulated
sugar

Expensive

Industrial strain for
dextran-production,
L.mesenterouides
NRRL B-512F

Patent Rights
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CI-8 (%)

Inhibition of S. mutans GTF
by CI-8 in 5% sucrose for
37°C overnight.
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Enzymatic
reaction

Synthesis of glucan by streptococcal
glucosyltransferase (GTF) with or
without inhibitors.

Dextran Cyclodextran CL; No addition )
PA; 50 mM Palatinose
CI; 5 mM (0.65%) CI-8
Solution

- Using Sugarcane
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1) Dextran production by dextransucrase

r Leuconostoc sp. S-51
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Production of dextran and conversion rate to CI from dextran by
isolated bacterial strains

[[] Produced dextran [[]conversion to CI (g /1)

Unknown compound

Looking for Cl in

Is Cl safe for food? common food

2) Cyclodextran production by CiTase

0.12 ClTase activity 2
NTG was increased to Streptomycin
LS 44 times 0T
0.08 l 0.08 |
905 I 0.06 G22-10 had 110

times as much
ClTase activity as
0.02 - that of
wild type (1) strain
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Cycles (evolutionary time) Cycles (evolutionary time)

ClTase activity (Units/ml)

Developing CITase activity of Bacillus circulans T-3040 strain by ob
taining nitrothoguanidine and streptomycin resistant mutants.

Funane& Kim et al., B.B.B, 72:3277(2008)

Funaneand Kim et al., J. Biotechnol.,130:188-192(2007)

Solubility of water-insoluble materials

e YT TTRVET VS

Omin No Glc CI-7 CI-8 CI-9 CI-10 CI-11 CI-12 a-CD B-CDy-CD

Absorbance at 620 nm

Time (h) CI (CI-7, CI-8, CI-9, CI-10,CI-11, or CI

-12), CD (a-CD, B-CD, or y-CD) or gl
ucose was mixed with Victoria Blue
B and incubated at 25°C for 6 h

Effects of Cl or CD for Stabilization of the
bule color of 32 mm Victoria Blue B

—{}— none e %;jfoﬂgg "'3:)‘ —4— CI7 0.5mu —g— CI-10 0.5 mu B «CD 0.5mmn
%L""g j"s"“m“) —4@— C18 05mm —¥— CK11 0.5mm & PCD 0.5mm

_ Cimix 10% O %‘,}ﬂ,’ifg 2,’;) —@— CI9 0.5mm —p— CK12 0.5 mm ®— 1CD 0.5mm
(CH10 0.9 mm)

Kawabataet al., Food and Clinical Nutrition, 1:43-38 (2006)
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Steviol Glycosides %

Steviol glycosides synthesis

Solubility of curcumin used to steviol glycosides

Water solubility of curcumin: 11 mg/L

- Steviol

Glucosyl Rubusoside Stevioside Glucosyl Glucosyl
RUDUSOS|de SteVIOSIde SteVIOSIde Curcumin Demethoxycurcumin |Bis-demethoxycurcumin Curcuminoid
” Q @ CD m Compounds NA Microwave NA Microwave NA Microwave NA Microwave
Curcumin with 10% (w/v) each compounds
( - ( - a ) Steviol ND 0.03+0.9 ND 0.01+0.8 ND 0.01£0.8 ND 0.05+0.8
l | l | 2
DexT SSGase DexT Stoxlolmonn ND ND ND ND ND ND ND ND
glucoside
:l:"c‘;‘:;l‘“;‘:‘; 046+02 | 252405 | 0.04+0.6 | 0.88+0.5 |[0.04+05 | 052402 | 0.54+0.3 3.92+0.5
SPGase
Steviolbioside ND 0.01+0.8 ND 0.0140.8 ND 0.01+0.9 ND 0.040.8
Rubusoside 131402 | 6.19+02 | 0.08+0.3 | 1.69+02 |023+0.8 | 1.17+02 | 1.62+0.4 9.35+0.2
|
” CD Stevioside 1.02+02 | 629405 | 0.05£0.3 | 1.6420.5 | 0.05£0.5 | 134405 | 1.22+03 9.27+0.5
Rebaudioside A | 0.77£0.4 | 3.67+0.5 | 0.06+0.5 | 0.80+02 | 0.03+0.3 | 0.28+0.6 | 0.86+0.4 4.751+0.5
COOH Saponification Glucosyl stevioside 1| 0.51+0.8 | 2.72+0.3 | 0.05£0.5 | 0.83+0.5 | 0.04+0.8 | 0.69+0.5 | 0.61+0.7 4.2410.6
) _ COOH COOH COOH Glucosyl stevioside 2| 0.53:0.5 | 3.01+02 | 0.06:0.3 | 091+0.5 | 004202 | 083+02 | 0.63+03 | 4.75+0.4
Steviol glucoside
: : : NA. not added
Steviol Steviol Steviol
¢SPG359 bioside  trioside  glucoside

1) Rubusoside production by SSGas
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2) Steviol production by SPGase

Optimum condition calculated by the quadratic model equation:

Solubility (mg/ml)

Solubility (mg/ml)

‘J.»' \_‘"r ) v‘/.,;' \.—‘ ”

Temperature 62°C, pH 5.0, Stevioside 121 mM, and Enzyme (14.4 ml)
Rubunsacide, 199 mM (94% vield)

Water solubility of curcumin: 11 mg/L
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Optimum condition calculated by the quadratic model equation:
Microwave 189 W, Stevioside 195 mg, Curcumin 83.10 mg, Time 9 min

Curcumin, 17,000 mg/L

Kim et al., Submitted to Food Sci. Biotechnol.

(10.6% KW-100)
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I g . & B ook e . S ’ S . CPE inhibition assay
| ' A= = = i @ Material HIN1 (A/PR/8/34) H9N2 (A/Chicken/Korea/MS96/96)
' dnetlc parameters i i .
| W B = o | I CCy(M)  ECyy(uMP  SI° CCy(uMy  ECy(@M)P  SI°
1 - - — .
- st g , o B o s Tamiflu =200 3.0 > 66.7 =200 <] =200
| S - - i b g o KW-100 94.1 40.7 2.3 94.1 10.9 8.6
{1 : X e Optimum condition calculated by the quadratic model equation: EA fraction o .
‘_—— R e & g Temperature 55°C, pH 5.0, Stevioside 46.73 mM, and Enzyme (43.17 puL) (1]_4% KWT.IOO) §2.1 ].lgfII]L 23.5 pg..-'mL 3.3 §2.1 ngmL 11.6 ]Jg-"II]L 7.1
ey Steviol, 29.78 mM (64% vield)
EOHextract o5 7 ol 278pg/ml. 2.0 55.7ug/ml 315ugml 1.8

Kim et al., Appl. Microbiol.Biotechnol.,97:8151-8161(2013)
Kim et al., J. Agric. Food Chem.,60:6210-6216 (2012)
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