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Fig.1 Configuration of a Rotating Basket Bioreactor

A : Front View B : View from Above

9)

Basket : Height 55mm, Diameter : 80mm (outer net), 40mm (inner net)
When it is rotated, substrate solution is vigorously agitated by it’s impellera.
— : The flow direction of the substrate solution
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Fig.2 Dependence of running time(t) of reactor on number of Baker’s yeast(n) and concentration of

ethanol(Ca)

Concentration of yeast cells((],$) and ethanol(O,A) are shown. Initial glucose concentration

were 10%([J,0) and 15%(,A\), respectively.

Volume of substrate : 700m{

Support;2% Sodium alginate with 12.5% Baker’s yeast

Volume of immobilized gel : 60m/
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Fig.3 The effect of changing revolutions of the basket reactor, on the production of ethanol(Ca) and
concentration of glucose(Cg)
concentration of ethanol(Ca):1,2,3 concetration of glucose(Cg):4,5,6.
Revolution number of reactor:1,4: 300rpm  2,5:200rpm  3,6:100rpm
Volume of substrate: 700m¢, Support: 2% Sodium alginate with 12.5 Baker's yeast, Volume of
immobilized gel : 60m{.
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Table 1 Dependence of glucose concentration in substrate solution, volume of immobilized yeast cell
gel, revolution number of basket reactor and kind of immobilization support and the time
required to the completion of alcoholic fermentation

Immobilizaton Volume of immobilized Glucose concentration  Revolution number  The time required to the completion

support yeast cell gel(nf) in substrate solution(%)* of basket reactor(rpm) of the alcoholic fermentation(hrs)
30 10 200 17
Sodium 30 15 200 25
alginate 60 10 100 18
60 10 200 15
60 10 300 13
60 15 200 23
K-carrageenan 30 10 200 22
3.0 15 200 36

*Volume of substrate solution: 700m¢

(170)



BERECBEEEHV 2B TBIANA A Y 72 9 -1tk 37 v — VRBOUIE

Ethanol
Ethanol

Glucose
- @= Glucoss

1 i

]
A B
!
%
£
3
10 s [ 10 5 0
Time(min) Time(min)
Fig. 4

L

°
-
o
o
ol

10 1

Time(min) “Tims(min)

Change in the Chromatogram of Reaction Solution with Eleapse of Running Time

A:Substrate solution B:8 hours C:13 hours D:18 hours

Running Condition:temperature 30°C, revolution number of basket reactor:200rpm,
immobilized support:sodium alginate, volume of gel beads in the basket:60m/, ,

volume of substrate solution : 700mé
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Summary

Ethanol fermentation using a rotating basket reactor packed with immobilized yeast cells was investi-

gated. The properties of two kind of supports immobilized with yeast cells, sodium alginate and -

carrageenan, were compared. Sodium alginate as the support was selected since the mechanical strength

of the gel was better than that of x-carrageenan gel and a lot of yeast cells could be immobilized in it. Be-

fore the running bioreactor, yeast cells in sodium alginate gel were proliferated in a YPD culture me-

dium for 24 hours. Ethanol fermentations were done by turning a basket reactor with immobilized gel

beads in glucose solution. The effects of the revolutions and also concentration of the glucose on the pro-

ductivity of the ethanol were examined.

A 700m¢ of substrate solution containing 10 and 15% glucose was transformed to 6% and 9% ethanol for

18 and 18 hours. The yeild of this fermentation reaction was an average of 92%.

This bioreactor was a good system which could produce alcohol for a short time.
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