TS EesrA A6y ALE
KXorean J. Biotechnol. Bioeng.
Vol. 16, No. 2, 200-206(2001)

Leuconostoc mesenteroides B-742CB2} B-512FMCM Dextransucrase©|
F2H B2 01838 =X Isomaltodextrin®] At

A0 Mg *Re A2 A RAD-TRLY A WP E 0 Y
= == 1 AN e 2 =|=17= 3= = = 45 5
HMoitietm of - SEHE0Y, '3 - MSsiE T, HUsEZe, SEaeR, ‘ST, "FYr|EUTA,
PRI |1, USSR SOl USRI THE, *(F)Rt0|Z U}
{(H== 1 2001, 3. 26., AXS2l : 2001. 4. 23)

Synthesis of Highly Branched Isomaltodextrin by Acceptor Reaction
using Dextransucrases from L mesenteroides B-742CB and
B-512FMCM

Moon-Soo Kim, Sun-Ok Lee', Hwa-Ja Ryu’, Hee-Kyoung Kang', Sun-Kyun Yoo®, Seuk-Sang Chang®,
Do-Won Kim’, Doman Kimt***’ and Seung-Heuk Kim®
Departmant of Biomedical Engineering, 'Departmant of Materials - Biochemical Engineering,
“Departmant of Fine Chemical Engineering, °Faculty of Chemical Engineering,

“The Research Institute for Catalysis, *Engineering Research Institute, Gwangju 500-757,
6Pc:hang Accelerator Laboratory, Pohang 790-784, "East Coastal Marine Bioresources Research Center at
Kangnung National University, Kangnung 210-702, fLifenza Ca. Ltd, Seoul 135-514, Korea
{Received : 2001. 3. 26., Accepted : 200H. 4. 23)

In this study we tried to optimize the enzyme reaction conditions for the synthesis of highly branched isomaltodextrin
(Mw > 2.5 kDa) using two dextransucrases from L. mesenleroides B-742CB and B-512FMCM that are dextransucrase
constitutive mutants. As the concentration of sucrose or the ratio of maltose to sucrose increased, the amount of
dextran decreased and the number and the amount of acceptor-products (of sucrose or maltose} increased. With high
sucrose concentration (over 34%), there was more branched isomaltodextrin {as acceptor products) than dextran. When
the ratic of sucrose to maltose was 2.5, there produced 86.7% of iscmaltodextrin were produced. The Mw of dextrans,
however, was over 2 x 10° and there was no significant amounts of branched clinical dextran or high molecular weight
oligosaccharides. With the combined activittes of B-742CB dextransucrase and B-512FMCM dextransucrase we could
synthesize high molecular weight branched isomaltodextrin (Mw > 2.5 kDa). The high molecular weight dextran was
composed of high branches as B-742CB dextran.
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Table 1. Relative weight percentage of total products with various sucrose concentrations at fixed B-742CB dextransucrase activity(10U).

Sucrose Yield of total products{%)

L) Dextran” Branched isomaltodextrin® Leucrose”
30 94.2 3.7 2.1
60 75.0 16.2 8.8

120 60.7 28.5 10.8

200 452 44.0 10.9

340 38.7 47.8 13.5

500 16.0 650 19.1

680 57 78.8 15.5

** Calculated by the equation of Yield(%) = ( __ product{g) __ *x100 ), " Dexiran was prepared with 67% ethanol precipitation and

0,48 sucrose(g)

. - ¢ ; ; - leucrose(g)
weighed after drying, ° Caleulated by the equation of Yield(%) = ( sucroselg) x100 )
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Tzhle 2. Relative weight percentage of total products with various ratio of sucrose to maltose at fixed B-742CB dextransucrase activity(10U).

Yield of total products(%)

SuCrose maltose M
(/L) (e/L) Dextran® Branched isomaltodextrin’ Leucrose’

100 1 100 70.6 21.2 8.2

2 50 67.2 222 10.6

4 25 56.2 34.2 9.7

8 12.5 364 54.7 89

20 3 14.7 776 7.7

40 2.5 4.6 86,7 8.8

product{g}

® Calculated by the equation of Yield(%) = (

maltose{g) + 0.48%sucrose(g)

%100 3, ' Dextran was prepared with 67% ethanol

precipitation and weighed after drying, © Calculated by the equation of Yield(%) = ( leucrose(e) x100 )

et 09000

@ Leucrose
. E k'3
' - " 5 ® ® ¥
! e & MP1
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Figure 1. Thin layer chromatogram of reaction products with various
ratio of sucrose o malose at fixed B-742CB  dextransucrase
activity(1OU).

lane 1; maltodextrin series, lane 2; isomaltodextrin series, lane 3;
glucose, lane 4; fructose, lane 5 - 10; various ratio of sucrose to
maltose, lane 5; 100, lane &; 50, lane 7; 25, lane 8; 12.5, lane 9, 5,
lane 10; 2.5, lane 11; MPl(panose), lane 12; sucrose, lane 13;
leucrose, MPI; ﬁz-a-glucosylmallose, MPZ; Gz-a-isomallosylmallose,
MP3; 62—a—isomalt01riosyhnalmse, MP4; 62—a—isomaltoletraosylmaltose,

MP5; 6% a -isomaltopentaosylmaltose.

5 2 AL FHE7F & A isomatiodexuine] HA
A FEHe e FEA #@E HYd Erde #e
isomaltodextrin == 28 L)@ HTE &80 YelA:,

= Z7] o] FA isomaltodextring 8H 2 2837
o o]dr] wEoez YAk odebd sucroses] FEE Eo|
= 4 o) 7R AR F80] 5L 2By 48
AE Aoty ez AAHU} SucroseF =7t SR
E fructosed]] 23l 4E 584 229 leucrosed] kS
21%0]M 19.1% 2 Z71819c).

Chrgt S/MH|of|lAMe] 52 RIS

=8 24 sucrose?) maltoseES AFEEl] 4283 dloso.
gt nRxAEEe] dexwan Y Wil 2 =9 B
isornaltodextrin-g T4t A58tk Sucrose$)d maltose?] =
ZE] (§M)Z 2.5 - 1002.E 3t dextransucrase HHS-7]a] Al4

E 5L B48 47 siMuls) FA2E g8 3 sucrose

£

sucrose(g)

7} dextran Hrb= E-X] isomaliodextrin 0.2 Wo] HFHE A
& 2 4 9IUtHFigure | and Table 2). SMH]|7} 1001 =
dextranco] 70.6%, &3 isomaltodextrino] 21.2%% JASI:
ARed, SMUZL 2.59AMT  dextrane]  4.6%, ®A]
isomaltodextrin®] 86.6% % maltoses] 27 Z7184-8 FF
&) maltose| dextransucrase®] A&42 48348 F&6hd
dextran¥ U}= E 2] isomaltodextrin®] Al+ko] Z7}lslHt). &
4% dextran®] Z1E GPCE E43 A3 dextrane] H7)=
SMuizE WeldT Aol dASA dysigdon 1 =3v)E
T20002] retention timeX T} W2 A]7te] eluionE = AL
Hol 2000 kDa o]4boltHAYE Holx &48). Sucrose¥ &
2 ZAE3Z dextran A 2ol A sucrose’} FEAZ FH&H
W oAxE 9227 maloseo] 93] FAIE YA} 484
MEE(EA] isomaltodexting) o] #A7|7F A= whe} B-742
dextransucrase®] £A 2 FEo] WolHch

Sucrose?} maltose?| T2 Hr2oA

% $712 sucroses 226l F= w2
M) ElZL 258 SellA] RS & A o2 RS ~
10%-wi)9] sucroseE -ZF3bAA AAdE AR AEL
HPLCE ##sledil 2 d3E Table 3o Aa)agich <A
Hh2-o] §M2o] En izl 259 w¢l 59 w)E ulmEiw
dextran®] %2 $M2} H|7F 591 A9 ¢ ge] GusEn F
72 swerose® 7N Fo AL &7 vle] BAGe] =E
&

>
4
0
g
£
0lo

271 stk §M2] st 259 oyl 5 of ®og o 1aF
A o] Wel 471, o] AHEE sucroseE WolFo| £
He 23 Wkge] £EAR AEEHS] 23 w39 §M ulF}
gEtAA wHelckh § &7 sMe] wrduEt Ze ok
sucrose® 71 E OhE 9ke] dextrano] FAEHE AL
SAA Frgol A A4k R isomaltodextrin}g] 8 zpo]o)
A e Hog AzhgEth Table 32 A - C vheg A}
D - F dh3elH 2814 whg-o §/Me) H7} F24=2 23 8t
ol FAE AE F £A isomaltodexiring] k2 i o
2 owaddh 23d 27 sMe) s HlQselA F7t
sucrose ] FF2 Z}z} 5, 7 22T W0%B(wiv) 2 S7A1ES
E F4A2 488 & gle EA isomaltodextring] ¥& @
o} sucrosed] o)) HlE Auldoz Heol & Bapwky
dextrang}*do] T2 o]FolHTh &, M HI7F 1319 A4



204 Korean J. Bioiechnol Bioeng., Vol. 16, No. 2

Table 3. Relative weight percentage of total products with various sucrose supplying conditions at fixed B-742CB dextransucrase activity(10U).

Yield of total products(%)

Condition

Dextran” Branched isomaltodextrin® Leucrose’
A 219 74.0 4.1
B 29.0 64.4 6.7
C 375 324 10.1
D 471 44.6 8.4
E 513 374 1.3
F 54.3 333 12.4
* Calculated by the equation of Yield(%} = { product(g) »x100 ), * Dextran was prepared with 67% ethanol

maltose(g) +0.48 % sucrose(g)

precipitation and weighed after drying, © Calculated by the equation of Yield(%) = %% X100 )

A-C; Reaction{step 1) was started at the 2.5 ratio of sucrose te maltose( Sg sucrose, 2g maltose) and different sucrose concentration(step 2) was
supplied in the enzyme rteactor, A; Sg sucrose was added(step 2) and ratio of supplied sucrose to branched isomaltodextrin(product formed by
step 1) was 131, B; 7g sucrose was added(step 2) and ratio of supplied sucrose w0 branched isomaltodextrin(product formed by step 1) was
1.84, C; 10g sucrose was added(step 2) and ratio of supplied sucrose to branched isomaltodextrin(product formed by step 1) was 2.63, 12g
sucrose and 1.2g maltose(S5/M-12.5) were added(step 3), D-F; Reaction(step 1) was started at the 5 ratio of sucrose to maltose( 5g sucrose, lg
maltose) and different sucrose concentration{step 2) was supplied, I); Sg sucrose was added(step 2) and ratio of supplied sucrose to branched
isomaltodextin(product formed by step 1) was 192, E; 7g sucrose was added(step 2) and ratic of supplied sucrose tc branched
isomaltodextrin(product formed by step 1) was 2.69, 12g sucrose and 1.2g maltose(5/M-12.5) were added(step 3), F; 10g sucrose was added(step
2) and ratio of supplied sucrose tw branched isomattodextrin{product formed by step 1) was 3.84, 7.5g sucrose and 0.6g maltose(S/M-12.5) were
added(step 3).

Table 4. Relative weight percentage of total products with fed-baich type sucrose addition at single(B-742CB) and mixed(B-742CB and
B-512FMCM) dextransucrase reaction.

Yield of total products(%) Mw of Mw of HMW
Condition HMW HMW Branchad LMW Branched . HMW Dextran Branched isomalto-
Dextran® isomalto- dextrin®  isomalto-dextrin® Leucrose (kDa) dextrin” (kDu)
A 383 42 476 99 >2000 nd’
B 227 ST 100 9.6 >2000 >2.5
*® Calculated by the equation of Yield(%) = ( product (g) %100 ), * Dextran was prepared with 67% ethanol precipitation

maltose{g) +0.48 X sucrose(g)

and weighed after drying, © Calculated by the equation of Yield(%) = ( %{fﬁg— %100 3, “ nd was not detected.
A, B; Reaction was started a1 the 2.5 ratio of sucrose to maltose(2.5g sucrose, lg maltose} and total 18% sucrose was supplied as fed-batch
type, A; 10U B-742CB dextransucrase was only used, B; 5U B-742CB dextransucrase was used at initial enzyme reaction and after 23hrs, 5U

B-512FMCM dextransucrase was added with sucrose.

dextrane] 21.9%, 7| isomaltodextrino] 74.0%<1 A<l H]s] ol B-512EMCM dextransucrase® 712 E§38le] AlL(Table
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17} 27| isomalodextrin (sucrose®] F7} Fg38}7) Aol A4k o2 AR AL Azlo] ASPEA ukeRT)o] AYLE ¥
2] B3] jsomaltodextrin}yS©] sucroseZ —7}‘— } 288 9 &% A isomaltodexrinE L Hagdoz I FHErE AXHEA
Az 7 Hgo] o] 44 ¥se du d&HoF YH TLC(Thin layer chromatography)®] olef&2 2 o)Fdle o4
T2 3le] 2 BAjeke] EA isomaltodextring ST E 5] L RYcHZEFHE HolA] Z8). Z E£7# isomaltodextring] A
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Figure 2. Thin layer chromarogram on the time course of reaction
products with dextransucrase reaction(B-742CB and B-512FMCM).

lane |; maltodextrin series, lane 2; isomaltodextrin series, lane 3;

fructose, lane 4 - 10; reaction products formed at various reaction
time lane 4; 23hrs, lane 5; 42hrs(19hes after 3U B-512FMCM
dexransucrase addition), lane 6; 78hrs, lane 7; 118hrs, lane §;
138nrs, lane 9; 173hrs, lane 10; 194hrs, lane 11; MPI(panose), lane
12; sucrose, lane 13; leucrose, MPI; 6-a -glucosylmaltose, MPZ; 6-
a -isomaltosylmaltose, MP3; 62—a-—isomallotﬂosylmaltose, MP4, 6@

-isomaltotetraosylmaliose, MP3; &' ¢ -isomaliopentaosylmaltose.,

isomaltodexring 43817 $5de 84 vhg =
9 WEol 44 uhge AFa dextran T4 T
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= G449 2ejgl site directed mutagenesis A2 423

of ot
2 o
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