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Abstract

A cell-recycled continuous fermentation process was studied to produce ethanol from molasses using

Saccharomyces uvarum ATCC26602 at 35°C. The fermentation system was divided into two stages in order to reduce

the inhibitions of ethanol and substrate for cell growth and fermentation rate. The first reactor was aerated at the rate of

0.12 yvm whilst the second was kept anaerobic. In medium composition studies, it was revealed that inorganic

nutrient supplement to the diluted molasses with 14% fermentable sugar was not needed for the fermentation,

however, phosphate limitation was observed when cell propagation was contemplated.

By using the cell-recycled continuous fermentation system, 14.5 hour was required to produce 8.4-9.0% (v/v) of

ethanol from diluted molasses containing 14% of fermentable sugar. The ethanol productivity was 6.2¢/hr with the

yield of 88.1-94.4% to the theoretical value.
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Fig. 1. Schematic Diagram of Two Stage Fermentation
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1. Feed reservoir 7. Thermometer 13. Product reservoir
2. Peristaliic pump 8. First stage fermentor 14. Cassette pump
3. Air filter 9. Magnetic spin bar 15. Compressed air
4. Sampling bottle 10. Magnetic stirrer 16. Water bath
5. Condenser 11. Second stage fermentor 17. Cold water
6. Heater with controller 12. Yeast separator
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Table 1. General Compeosition of Molasses
Produced in South-east Asia, 1980
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Component g/100ml
T MBS T 2)dhe] BRSO R cell

separatorell WA S gtk 2 liter £82] cell Sugar 50.7
separatorell FiA % BRI BRI = BHELR N 0.69
so} WFA FZ 5 Fdbe] vha] —KBERHE R P 0.05
B =gl Aheele 20 liter 83 9] B K 2.66
ezl FEA =gk S 0.59
Mg 0.29
AIFHE Ca 0.88
Fe 0.03

Ethanol : ethanol & Varian 3700 gas chromato- Cu 0. 001

graph (Varian Instrument, Celifornia, USA) % Mn 0. 004
sl et el Columne 1/8inch, 1m<] Ash 8. 22

poropak Q column< {512 = injector,

column oven, Z12]il detector®] i+ A7 muple 2. Typical Composition of Saccharomy-
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Mg 0.1—0.5
HR U ER Ma N 0.01—0.1
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AR Sl Ak Fe 0.01—0.5
C 0.002—0. 01
) 3R WS VLALL Table 1, 0.0005—0. 00
el BERRS) RESHT RS Table 201 F M" ) o 5—0.007
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Table 3. Comparison of the Compositions of

Yeast and Molasses

g/molasses® to produce
100g yeast at yield of
Component | g/100g yeast
3.85% 7.70%

N 7.3 34.5(4.8) 7.3 (2. 4)
P 1.7 2.5(1.5) | 1.3(0.74)
K 2.5 133.0(53) 166.5(26.6)
S 0.13 29.6(228) 14.8(114)
Mg 0. 30 14.5(48) 7.3(24.0)
Ca 0.20 44.0(220) |22.0(110)
Fe 0. 26 1.5(5.8) 0. 75(2.9)
Cu 0. 006 0.05(8.4) {0.025(4.2)
Mn 0. 004 0.2(50) 10.1(25)

a. 14%sugar concentration
b. cell yield againat sugar (wt%)
c. the number in parenthesis is the ratio of

each component in molasses and yeast
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Table 4. The Effects of Yeast Extract and

Inorganic Salts on Etanol Fermentation of Molasses™

Compositions Cell number Ethanol,
(X10%/ml) v/v %
Molasses only 3.08 8. 36
M-+Y. E. 0.5% 3.37 9. 09
M-+Y. E. 1.0% 3.13 9.02
M+Y. E. 1.5% 2.87 8.94
M+Urea 1.0% 2.90 7.93
M+ (NH,).SO, 1.0% 2.95 7.89
M+NHH,PO, 1.0% 3.08 8. 06
M+ (NH,).HPO, 1.0% 2.80 7.31
M-+NH.CI 1.0% 2.78 7.43
M+NH/NO, 1.0% 2.75 7.84
M+Y. E. 1%+Urea 1% 3.10 8.34
M-+Y. E. 1%+ (NH,),S0. 1% 3.25 9.09
M-+Y. E. 1%-+NH.H,PO, 1% 3.38 9.24
M+Y. E. 1%+ (NH,),HPO, 1% 3.23 9.00
M4Y. E. 1%+NH.C1 1% 3.28 8.34
M+4Y. E. 1%-+NHNO; 1% 3.20 8.53

*result of batch fermentation after 24hr at 35T
(initial sugar=15%, initial pH=>5.2, final pH=4.6)

M=Molasses

Y. E=yeast extract
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