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Continuous Production Process of Methyl Fructoside
Using Alginate-enclosed Microspheres

Joo-Hyung Heo and Hae-Sung Kim'

Department of Chemical Engineering, College of Engineering, Myong Ji University,
Young-in 120-178, Korea

ABSTRACT

Methyl fructoside was continuously produced in suspended bed enzyme reactor using alginate-en-
closed microspheres biocatalyst which was developed for enzymatic synthesis of methyl fructoside. And
the continuous operating conditions were optimized with reactor simulation in order to demonstrate a
feasibility of commercialization of the continuous enzymatic production process development. The yield
and productivity of methyl fructoside were as high as 47.1% and 2g/¢ -hr, respectively. The optimum
operating conditions were pH 4.8, 30% (v/v) of methanol content and 2U/m¢ of enzyme activity when
the initial concentration of sucrose is 0.291mol/¢ at the reaction temperature of 25C.

A8
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Biocatalyst H|Z=

2 A4 143 biocatalyst= alginate-en-
closed microspheres &4 Zvw|2 4], o}z d T2
A ghels E2v (47 0.3um, TR 45wt%, pH
4~5, styrene/acryl ratio 55/45, acrylamided-ak
0.3wt% )& Z 2| & &l o] %l (polyethyleneimine,
PEI, M.W. 40,000~50,000, 30% <&, Tokyo
Kasei Kogyo)e 2 E%sz IFFelzodys)c
(glutaraldehyde, 25% 449, Merck)Z 7} 2
ato] Hzpet &4 (F-D-fructofuranosidase, EC.
3.2.1.26, Fluka, 140.7U/mg)& A7 H, &
Z|djo] E (sodium-alginate, Junsei Chemical) & T
AAE B Azt

0.1% PEI-&4tsd 2k3all (horate buffer, pH 8.5)
9mle 2tel A~ Zg]u) gebod 1ml(solid content 45
%)E 7t 25CE 1417 5ot £9 Aelste] o}n
715 =X 95} AHE F, 25% FTElE
ad)s|=-qlabe] 943 (phosphate buffer, pH 7)
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25CE 2A17F &t ddFEr7) 2lEs 2 wke
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¥ PEl-microspheres®} zAted 923l (acetate
buffer, pH 4.8)°] %% 4mg/mlZ Z A8 Azl
4 T8 15mlE 4TAA 3A7F Bt 9h-gA]A
F4s pAsEidd. A gart s
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olE-ZAbe] ghZ ol (pH 4.8) 500mlol] T2 A HAb
Al712 7|E5 AAF F 0.1mol/f ¢] CaCl, =g
of Aalste] AAE HHAAA 17| 1.49mm
alginate-enclosed microspheres biocatalyst& |
za}ich,
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B FaFo 2 Flgird.
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A7l & HPLCH o2 oY TEEAE &
£ FAst A 5Tl Aozl 54 FEE F
A ih 2 9.
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Fig. 1& &=t §48F8-7)(suspended bed en-
zyme reactor)§ o|4-3ted wE ZEEACE o4
AAsE7] ¢’k AA| 24, alginate-enclosed micro-
spheres+ draught tube® E3 35l 7| Lol 25}o]
A& 1700mlel wH-&7] g £33t wske ek
30%(v/v), 2% ¥% 0.291mol/¢, pH 4.89] ¥F2
=2 A ZB7)E AXMA 25CE A9 o2 &
& Fx7) 2U/mld] wh3-7]9 LR wjak Hzo
osld F4E 7| E T2 HL3: alginate-en-
closed microspherese} 374 ¥F-$-7] W2 33}
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Air

1. Air pump 9. Inlet tube
2.COstrap 10. Outlet tube
3. Vapor saturator 11. Microtube pump

12. Effluent reservoir
13. Influent reservoir
14. Heat exchanger

4, Thermometer
3. Draught tube
6. Air Distributor
7. Mesh screen

8. Alglnate-enclosed microsphere

Fig. 1. Suspended bed enzyme reactor for contin-

uous production of methyl fructosider.
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Fig. 2. Effect of methanol content on relative
methyl fructoside conc. with 2U/ml of en-
zyme activity, 0.291mol/¢ sucrose, pH 4.8
and 25C.
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Aol Aol sl dleee] gl JFE %Y
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Fig. 3. Effect of pH on relative activity with 2 U/
ml of enzyme activity, 0.291mol/¢ sucrose,
30%(v/v) MeOH and 25C.
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Fig. 4. Effect of enzyme activity on methyl fruc-
toside conc. with 0.291mol/? sucrose, 30%
(v/v) MeOH, pH 4.8 and 25C.
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AT Fre EEEte WA Aaste Ad%E
2ot fd TREXC HY =& 4 F
T 2U/mlal 7$ol 71 2 3 Yehuiigic. ol9t
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Fig. 5. Comparison of theoratical conc. to experi-
mental conc. of methyl fructoside at differ-
ent flow rates.
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Time (hrs)

Fig. 6. Comparison of Theoretical conc. to exper-
imental conc. of sucrose, glucose and fruc-
tose at different flow rates.
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Space Velocity (hr™')
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0.20 T T T 20

Methyl Fructoside Conc. (mol/f )
Productivity X 10 (mo!4 ~hr)

0 | 1 { 1 0

0 0.1 0.2 0.3 0.4 0.5
Space Velocity (hr™")
Fig. 7. Dependency of maximum concentration
and productivity of methyl fructoside on
space velocity.
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