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Assessment of Ethanol Fermentation with Rice Bran by Yeasts
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Abstract — Rice bran was employed as 2 main medium component for ethanol fermentation
by Saccharomyces species. Among the several strains of Saccharomyces yeasts, S. cevevisiae IFO
2346 was selected as the best strain in view of the interest in the production of ethanol
and amino acids. [t was found that S cerevisiae TFO 2346 showed 3 X107 cells/m/ and 4.7%
(v/v) ethanol production after 72 hr cultivation. Although total amount of free amino acids
was decreased from 1,099 mg/l to 829 mg/l during the fermentation, glutamic acid. histidine,
and isoleucine were increased considerably. With the supplement of 5% glucose to the fermen-
tation medium, both ethanol and amino acid production were increased up 1o 134% and 264%,
respectively, compared to the control case. Glutamic acid, leucine, alanine, phenylalanine, and
valine were the major amino acids in the fermentation broth.
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Table 1. Comparison of fermentation characteristics of various yeasts with rice bran medium‘

Strains pH Residual sugar Ethanol production Free amino acids

(%) (%) (mg/l)
S, cevevistae FIO (0390 5.37 1.1 4.2 363
S. cerevisiae 1FO 2346 5.50 1.1 4.9 1.040
S. sake Kvokai 6 5.50 1.0 4.7 784
S. sake Kyvokail 7 5.30 0.9 5.0 446
S. sake Kyokal 9 548 (0.9 4.2 502
S. cerevisiae S5-2 5.47 ND* 4.2 468
S. rcerevisiae Guro 5.13 0.6 4.9 961

*ND: not detected

“2 8! saccharified rice bran in 5{¢ flask was inoculated with each strain (5% inoculum) and fermentation was

carried out at 28C for 72 hr.

100 9
E 50- R
£ g E
£ o- E:
2 LB
2 —50- 20
= -7
1
.

........100..
— 150 8
80
5
_ . 4
y -3 T
50 -
7 =
= - 2 &
z !
1
0
80

Time (hr)

Fig. 1. Typical time course of ethanol fermentation with
rice bran medium by S. cerevisiae IFO 2346.
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Fig. 2. Time-course study of amino acid production with

rice bran medium by §. cerevisiae 1TFO 2346.

A: Amino acids that decreased during the fermentation
(Group 1).

B: Amino acids that increased during the fermentation
(Group 2).

C: The rest of amino acids not belong to group 1 and
group 2 (Group 3).
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Table 2. Changes in free amino acids before and after
ethanol fermentation by S. cerevisiae 1F(Q) 2346

Amino Fermentation Fermendted B/A
acid {(A) (B)
Asp 116 4 (.03
Ala 198 116 (.59
Arg 147 4) 0.27
Ser 43 44 1.02
(ilu 67 146 2.18
His 26 82 3.15
Lys 73 39 (.53
Leu 82 78 0.95
Gly 77 20 026
Val 70 48 0.69
Phe o8 62 1.07
Pro 44 47 1.07
Tvr 56 51 0.91
[le 25 37 1.48
Met 15 15 1.00
Trp 0 0 0.00

‘Fermentation was carried out at 30C in 5/ fermentor
for 54 hr.

Table 3. Effect of additional glucose on ethanol produ-

ction and amino acid content in the fermented bro-
th*

Additional Residual Ethanol Free amino Free amino

glucose(%) sugar(%) (%) N{mg/[)  acid(mg/)
O 1.29 4.7 197 829
5 1.63 6.3 625 2191
10 1.25 9.6 367 1185

‘Fermentation was carried out at 28C in 5/ fermentor
for 91 hr with S. cerevisiae IFO 2346

vheb 2] edstti(Fig. 2(¢)).
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Tabile 4. Change of individual amino acid content by
additional glucose supplemented to the fermentation
medium

Amount of glucose addition
Amino acid — -

(Y4 o% 10%

Glu 146 403 233
Ala 116 236 127
His 82 19 13
Leu 78 245 140
Phe 62 163 98
Tyr 51 114 67
Val 47 163 84
Pro 47 136 42
Ser 44 136 65
Arg 44) 136 74
Lys 39 137 80
lle 37 127 67

Gly 20 84 41
Met 1o b 31
Asp 4 63 23

Total 829 mg/! 2191 mg/l 1185 my/i
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