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We have produced new-struciured oligosactharides using immobiiized mixed-enzyme reactor of dextransucrase from Leuconostoc
mesenteroides B-512FMCM and «-amylase from Aspergillus oryzae. The reactors of immabilized mixed-enzyme beads were
more efficient for the production of oligosaccharides than that of sach immobilized enzyme bead in stirred-tank reactior(STR)
or in packed-bed reactor(PBR). In continuous flow reactor, the immobilized mixed-enzyme bead in PBR was more stable than
in STR, and 52% of iniial yield was maintained for 200 hr. New structured-oligosaccharides (NOS) reduced the change of
pH in the culture of Sireptacoccus mutans. |t also showed an inhibitory effect on the growth of Staphylococcus aureus.
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Table 1. Relative activity of immobilized bead of dextunsucrase prepared
from LWG or LWS culture and immobilized bead of & -amylase.

. — 174
Relairve dexwansucrase activity(%) Relative a -amylase

Activity A
LWG culture®  LWS culiwe’ avtivity(%
Bead" 21 7 0
Leckage” 55 20 ‘6
Actrvity loss” 24 9 25

T LWG enlture ¢ LM+ 2%(wfv) of glucose
" LWS culture : LM + 2%(wiv) of suctose

“ Activity 1w bead — Immobdized enzyme activicy \100)

Free enzyme aclivily

a4 . .
Activilylossduring bead {ormation =

( Enzvme activity m Cally, solution
Free enzyme aclivily

p wo)

¢ Activity loss duting reaction = 100 - (Bead + Leakage)
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Table 2. The yield and conversion pewcentie of sucrose(3%-wfv) and
starch(2 3%-wfv) at differert flow 1ate by 1nmobihzed mired-enzyme
bead in packed-bed reactor with deanansucrase(250U) and @ -amylase
(230010

Flow 1ate Oligosaccharides Conversion(%)

(L /i yield(%) Sucrose Starch
15 509 90.0 e8.0
3.0 476 §2.6 864
45 327 712 83.2
60 275 69.6 30.5
75 18.6 578 50 4

Oligogaccharides(g)
Ohgosacchandes yield(% ﬁ( 045 Sucrose (g ) + Starcitg) IOD)

Subsirate In{g) — Substrate Out(g)

. Ur Y = X
Conversion{ %) ( Substrale Infe) 100

25 20
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@ 5
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£ e
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Flow rate(ml/min})

Figure 3. The effect of flow rale on wmreaeled sucrosc and produci
concentiation in packed-bed 1eactor by immobilized mixed-enzyme bcad
with dextransucrase(250U) and ¢ -amylase(2500U) usmg  sucrose(3%-wiv)
and starch(?.5%-wiv) (4 sucrose, @ maliose, (' maltotriose, ¥: panose,
<, - g-gleosylmaliciriose, ll: 6 o -isomalosylmaltose. The amounts of
ploducts were measmed aftet TLC using NIH Image program).
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Table 3, The yeld and conveision percentle of sucrose(3%-wiv) and
starch{2.5%-wfv) at different flow rate by each Immobilized bead mixtute
of dextransperase(230U) and o -amylase(2500U} in packed-bed reactor.

Flow 1aie Diigosaccharides Conversion( )

fmL/mim) yield(%) Sucrose Sarch
1.5 48.] 98 0 932
30 123 860 85.6
4.5 298 8.6 83.6
60 266 80.4 792
7.5 204 526 R4

Olignsaccharides yield(%):( Oligosacchandes () e xlOU)
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Figure 4. The effect of flow rale on uvnreacted sucrose and product
concentration in packed-bed reaclor by each immobiized bead mixiure of
dextransucrase(230U) and o -umylase(2500U) using sucrose(3%-wiv) and
starch(2 5%-wiv)
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(C sucrose, @ maliose, 1~ malonose, ¥ pancse.

of products wele measured after TLC usmg NIH Image program ).
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Table 4. The yield and conversion perceniile of sucrose(3%-w/v) and
starch(2 5%-wfv) at differsnt flow rate with immobiltzed mixed-enzyme bead
with dexoansuciase(250UY and @ -amylase(2500U) o stirred-tark reacior

Flow 1ate Qligosacchardes Conversion(%)
(nL/min) yield(%) Sucrose P
15 621 97.4 910
30 55.1 02, 85.2
4.5 45.0 67.8 236
60 389 646 756
T3 266 45,0 62.0
Otaosacctances vela(s) = s Aemecadeslel o o)

Substrate In{g) — Substrate Qut(g) 100)

. 0y o
Conversion ratio(%) ( Substrate Inlg)

ao - 20
5 54
= 16
g —
E 20 2
é s
12 ©

g 15- g
S &
a g
a
5 104 L s 8
2 =]
w S
B g
£ 5 2
o o
@ - 4
=
S 0+

: : . : : . a

1 2 3 4 5 6 7 8

Flaw rata(ml/min}

Figure 6. The effect of flow rale on unreacted sucrose and product
concentration m sorred-lank reactor by immobilized mixed-enzyme bead
of dextransucrase(250U) and ¢ -amylase(2500) using sucrose(5%-w/v) and
starch(3%-wfv) (4 sucrose. @: maltose, (> malloiriose, ¥ pancse, 7
61—a—glucnsylmaJerin=;e, [} 62~a-1somahosylmaltose. The amounts of
products were measured after TLC using NTH Image program.).
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Table 5. The yield and conversion percentile of sucrose(5%-wjv) and
starch(2.3%-w/v) at different flow rate by each immobilized bead mixture
of dextransucrase{230U) and & -amylase(Z300U) in stimed-tank reacior

Tlow tae Oligosaccharides Conversion(%)
(ml./min) Yield(%) Suctosg Starch
15 59.1 950 910
3.0 314 90.0 840
435 43.4 8l4 8.4
60 332 68 8 75.6
75 247 58.2 396
. N 0y — Ohgosaccharides(g)
Oligosacchandes yvield( %) —( 0.4 Sucrose (g) + Starch (&) >thU]
, Subsirate In{a) — Subsirate Out{g)
Conversion(%) = ( Substrate Tn(=) ® 100)
25 20
2 20 16
5] =
T 3
5 5
2 16 - F12 &
5 5
1h) o
2] =
g 10 4 re E
5 g
el =
2 s
(5 i~
8 5 4
C
5
0 T T T T — T T 0
1 2 3 4 ) § 7 a

Flow rale{ml/min)

Figure 7. The effect of flow rare of wnreacted sucrose and product
concentration m stired-tank reactor by each immebilized bead mixiure of
dextrunsucrase(250U) and o -amylase(2500U) osing sucrose(3%-wfv) and
starch{2.5%-w/v) (@ sucrose, @: maliose, {r maltotriose, ¥ panose,
v Ea-a-g]ucosyhnaltutrinse, | B 62-a-isonlaltusyhnalmsa. The amounts
of products were measured after TLC using NIH Image program ).
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Figure B, Stability of immobihzed muxed-enzyme bead activities of
dexrransucrase (250U) and o -amylase(2500U) in siimred-iank reactor using
sucrose(3%-wjv) and starch(5%-wfv} (@ oligosaccharides vield, &-
sucrose conceniration, [l sterch concentration. The amounts of products
were measired after TIL.C uwsing NIH Image program.).
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A, starch concentration The amounts of products were measured after
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Figure 10. The pH changes in the cultures of Streprococcus utans on various
carbon souces (Coniral: no sugar, NOS. new structured-oligosaccharides).
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