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fructosyltransferaseel] ®|3 & ghg, Voo 3 & vehiisich Al 2de F 735 it AP}
e & Ay A 42 2 dHskch

Abstract—A mathematical model for the production of fructooligosaccharides by amyloglucosidase was pro-
posed and compared with experimental results. The reaction mechanism of amyloglucosidase in fructooligosac-
charides production was very similar to that of fructosyltransferase except that fructose was accumulated
at a high level. The kinetic parameters such as Michaelis constants(K,,) and inhibition constant(K;) were
higher, whereas maximum reaction velocities(V,..) were low compared with those of fructosyltransferase.
Although data points were scattered for profiles of sucrose and 1-kestose to some extent, good agreement
was generally found between the proposed model and experimental results.
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v, g3fibge] A= 5ot FxFe 2 RE iso-
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Isomaltooligosaccharides[6, 7], fructooligosacchari-
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Ay glo] Akg-3hadct

2-3. &4 &M &H
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Table 1. Comparison of kinetic parameters of amyloglu-
cosidase with those of fructosyltransferase in the
production of fructooligosaccharides*

Substrates Ka(g/) Voa(g/lh) Kdg/l)

FT _AMG FT AMG FT AMG
Sucrose 330 340 130 65 B N
Glucose R ; ) i 20 .
GF. 750 770 30 25 - )

*Reactions were carried out carried with 64 units of enz-
yme for 1 hr at 55C and pH 55; FT and AMG refer
to fructosyltransferase and amyloglucosidase, respecti-
vely.
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Fig. I. Lineweaver-Burk plots of enzyme reaction rates
using sucrose as a substrate with and without glu-
cose or fructose.

(AX(O) without glucose, (@) 40 g/l glucose supple-
mented; (B}O) without fructose, (@) 40 g/l fruc-
tose supplemented.

rase?] 395 meiste 1 & dFstdct. £¥ GF,
1l GFell 9§ AAauke A EE fructosyltransfe-
rase?] 7% Zo| FAls}ci[18].
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91 2}5-2- Table 14 Ye}H ¢l e} Fructosyltransferase 2]
3%t vimate] K, % K= & @& b Vo
=2 2A Jebgcl 898 glucosedbs 2] fruc-
tose2) A% fructooligosaccharides A§AHuh-g-oll 4 b
&5 5 274A7] 7] A7) 2] akeh(Fig. 1B). ©)
2 2 &2 7] & ¢ fructooligosaccharides A At & 42 Q) fruc-
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Fig. 2. Proposed models of reaction mechanism for the
production of fructooligosaccharides by an amylo-
glucosidase.
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gosaccharides?] A4 =7} &2 Jung S[18]) 23
TFEE vk eled, o) &4+ 2GF,—»GF, 1 +GF,. 3
7+2 o)Z 2] disproportionation Hh-g- w71 Fel a}e}
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tooligosaccharides®] AJZd w71 &2 fructosyltransfe-
rase?] #A$ol= el W18 Fd| 2F 9] fructoseZ}
A AgEnEYE 7] 49 528 8Moz v}
A&to] Fig 29} & 5 717 2d& A4 + Qck
P o2de fructoses] ARHATIYFAM A2 Aol &
Hol&d], WA Model 1.2 549 #x 7]l dgo
EHRE fructose”t YAET YA fructoses tHA)
fructose unit2] donorZ 2t A A &<l GF,9} 2§35}t
GF;& A sl w7l Foldt o] Rl 9 etdAd2 GF,

rE GFE fructose®t 37 wr-3-A1A 2 JAES &
Aehe ubel ol zigha] ZAEE 4 e AAaNS
743} Model 1] step 2 ¥H-3-2 dofr}x] skl g
Model 28] 75l s} w4 E4& A7) aha ohge)
Al (1D-(5)7} =}
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Fig. 3. Comparison of experimental data with the mathe-
matical model at 55°C and pH 5.5.
(A) 558 g/l, (B) 727 g/l sucrose, (O) sucrose, (@)
glucose, (A) fructose, (@) GFy, (00) GF3, (—) mo-
del prediction.

dG _ 6X180 VousS @
At 8x342 [(Kus+ S+ (Kns/Kic) G
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2) Amyloglucomdase«l Y3 A} FeolM K,
2V, 5 fructosyltransferaseell ®])3] H9fon},
glucose 8 1151)4 e A vebga o8 wke 2
4AHE4l fructoses ¥HE- & ko)l 43S w|X]A] ¥shrt

ARB7|2

: fructose concentration [g//]

: glucose concentration [g//]

: 1-kestose(GF;) concentration [g/l]

ic :competitive inhibition constant for glucose [g//]
K.¢ : Michaelis constant for glucose [g//]
K.k : Michaelis constant for 1-kestose [g//]
K..s : Michaelis constant for sucrose [g/l]

N  :nystose(GF3) concentration [g//]

S :sucrose concentration [g//]

t  :time [h]

V.x :maximum velocity for 1-kestose [g/l-h]
Vs :maximum velocity for sucrose [g//-h]
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