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The onions are considered to be a favorable functional source of beverage because they contain much sugar and
various nutrients, and they are juicy vegetable. Recently, consumers have a new trend to take functional foods
with health benefits. To meet this need, this study was the basic research to establish a manufacturing process
of functional onion beverage by glucose oxidase. Glucose oxidase catalyzes reaction of glucose oxidation and
makes generation of gluconic acid. Kinetics of the reaction was also investigated, and maximum glucose

consumption rate (V

may) Of 261 X107 g/ - min and K, of 5.84 g/L were obtained. Optimum conditions were

obtained when the glucose oxidase catalyzed reaction was carried out at temperature of 25°C, agitation rate of
450 rpm and aeration rate of 4 vvim in a 2.5 L jar fermentor. Finally, the enzyme reactor was 10-times scaled
up and a similar glucose oxidation performance was achieved in the scaled-up reactor.
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Jar-fermentor (2.5 L) A&

2.5L jar fermentor(KF Series KoBiotec Co., Korea)& &
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Table 1 Specification of the 20 L reactor

g 5o wed WRE FFe FAEEC ok JF2EE
6-flat-blade disc-turbine©)™ 37)2] W33t (baffle)o] o] <
F7F AAHER Holdr

S5 SHFFE 47 s00mly EREtd 2YHH7t
L7} §52 hEo] £ §F g AslEs Novozym® 771
S A7kl W 2A7FEe 1LY 2979 38.6 mLo| Tt

to =

1 mol glucose 10° umol
180 g glucose 1 mol

=5.56X10* mmol/L

10 g glucose/LX

1,200 GODUnit/gX 1.2 g/mL = 1,440 GODUnit/mL

556 % 10" wmol/L

440 GODUmit/mL — o0 mL/L

Hh27] YoM e 2n Br)&n wikEso] P A
27 984 &% 259 30°C £7)4% 0, 2, 4 vwm, 3HkE
$ 250, 350, 450 pme] 27L& A siech

ErY FEE ST IR A&

= x =
T2 ARk I T 22X YoMt o] glucose

2 ¥rY FLEE 5 8
B HRHS InY L2 E2Hsle] 271 2A17F F9b vt
20 FodsiE AL, & A2 HkeEEE UeEhE Fge
24 gg3 o] Absdct

20 L &2 37| M%
2.5L jar-fermentorol| 4 B El kol Ale] w54, vt
golte] Adkw HA3} 7S wpELOZ 20L bench TR
a4 g8 ARG U AgE EAagle 254
o], &7, mute] 7Fsdk Pei= ARt W71 stainless
steehe AMS-ste] AP Ao AFSIALH baffle F2s1A|
2ottt 71E2 baffle-type coil, Y® 2= marine propeller
typeS ARSI, 571e] F717F W] &bl fiA
2-1}4] (spargen) & 5t WHE7) Qte® frelEt) whgr]e)
A7 Fole 2zt
733 1:30] U=
B Julzlo] Eole whgr] A+

Specification Bench Scale Lab. Scale
Vessel Round shape (STS304) Round shape (Glass)
-Diameter 0.13m
-Height 0.205 m
-Total Volume 25L
~-Working Volume 1L
Agitator - 0.2 kw 40W
Impeller Marine propeller (STS304) Rushton turbine
-Diameter 0.066 m
Heater Baffle-type coil (STS304) Jackted vessel
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Fig. 1. Schematic diagram of the 20 L reactor: 1, rotameter; 2,
vessel; 3, internal baffle-type coil; 4, marine propeller; 5,
motor.
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Fig. 2. Effect of glucose concentration on its initial oxidation
rate.
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Fig. 3. Lineweaver-Burk plot to evaluate V . and K, of
Michaelis Menten equation: Y=22.4X+3.84.
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Fig. 4. Characteristics of glucose oxidase catalyzed reaction at

25°C, 2 vvm and 350 rpm: (Il ) Glucose Conc.; (@) D.O.; (A )
pH.
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Fig. 5. Effect of temperature on glucose oxidase catalyzed
reaction at 2 vvm and 250 rpm: (ll ) 25°C; (A ) 30°C.
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Fig. 6. Effect of aeration rate on glucose oxidase catalyzed

reaction at 25°C and 350 rpm: (Il ) 0 vvm; (@) 2 vvm; (A ) 4
vvm.

Adding glucose oxidase
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Fig. 7. Change of dissolved oxygen concentration (D.Q.) at
different aeration rate (25°C, 350 rpm): (H) 2 vvm; (@) 4 vvm.
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Fig. 8. Effect of agitation rate on glucose oxidase catalyzed
reaction at 25°C and 4 vvm: (I ) 250 rpm; (@) 350 rpm; (A )
450 rpm.
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