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We investigated ethanol production from glycerol after screening of the yeast Fachysolen tanngphilus
ATCC 32691. For yeast to produce ethanol form glycerol, it is important that aeration is finely
controlled. Therefore, we attempted to produce ethanol using a surface-aerated fermentor. When 880
ml of YPG medium (1% yeast extract, 2% peptone, 2% glycerol) was used to produce ethanol, the
optimal aeration conditions for ethanol production were a surface aeration rate and agitation speed
of 500 ml/min and 300 rpm, respectively. In a fed-batch culture, the maximum ethanol production
and the maximum ethanol yield from glycerol (Ye/g) was 5.74 g/1 and 0.166, respectively, after 90

hr using the surface-aerated fermentor.
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Yeast strains} chemicals

Table 17 Zo] =] 71871 &(F=A st v
LA, g dEREAE )N 7 F e RS
Aol AMEEATE Glycerol> Bio Basic Canada Inc.
(Markham, ON, Canada)®lA] yeast extract®} peptone
Becton Dickinson (Sparks, MD, USA)olA 3} oH,
glycerol #2418 A1¢F?]1 sodium periodate, ammonium ace-

re o

tate= Junsei Chemical Co. (Tokyo, Japan)®} Samchun
Chemical Co. (Seoul, Republic of Korea)®l| 4], acetic acid <}
acetyl acetone Daejung Chemical Co. (Gyeonggi-Do,
Republic of Korea)oll A +3ke] AF8-31S

Flask culture

Seed culture= 300 ml 447} flaskoll 50 ml€] YPD (1% yeast
extract, 2% peptone, 2% dextrose) Hj A& FHI S ¥, shaking
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9] seed culture® 3 F 3} shaking incubatorol| A B S Al
skt e o, £x= 30T=E st

Surface-aerated fermentor culture
P, tannophilus ATCC 326919] seed culture€ 300 ml 4+2}

Table 1. Yeast strains used in this study
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Fig. 1. Surface-aerated fermentor.

Yeasts KCTC No. ATCC/CBS No.
Pachysdlen tannophilus KCTC 7229 ATCC 32691
Candida tropicalis KCCM 50553 ATCC 20326
Candida shehatae KCCM 12012 ATCC 58779
Pichias tipitis KCTC 7222 ATCC 58376
Pichias tipitis KCTC 7228 ATCC 58784
Pichias tipitis CBS 7126
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Fig. 2. Shaking flask cultures for selecting a yeast capable of

ethanol production from glycerol. Measurements of

glycerol and ethanol were performed three times using

the same sample, and the average and standard devia-

tion were calculated.

rpmﬂ}xl WA 71HA N EZ3A,
< #E3EA . Shaking speed &

glycerol 4=H], ethanol 4§ 4+
50, 100, 150 rpmZ7HA] Z7}A]

& wf, MEAAL shaking speed T7}oll webA o F713)
AL, glycerol®] 2H % T & dojytom, 48417 A 59|
3% ethanol®] AY4H= shaking speed F7Fel| Wkl 1.16,

Table 2. Effect of shaking speed on cell growth, glycerol consumption, and ethanol production in shaking flask culture of P fannopfilus

ATCC 32691
Shaking speed (rpm)
Time 50 100 150 200
(hr) Glycerol  Ethanol Glycerol  Ethanol Glycerol  Ethanol Glycerol  Ethanol
OD OD OD, OD,
) (8/1) SN 70 I T B 74 I 74| L) (&/1)
14 14 174 0.70 49 16.4 0.90 55 14.5 0.75 6.3 151 0.75
24 21 16.9 0.73 7.0 11.2 1.44 8.7 10.2 1.97 10.4 9.5 1.72
36 34 159 0.80 13.2 7.3 2.30 16.8 4.0 341 194 0.5 2.58
48 74 9.9 1.16 16.8 45 2.81 18.8 0.4 347 252 0.3 1.55
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Fig. 3. Surface-aerated fermentor culture of P tannophilus
ATCC 32691 for ethanol production from glycerol. (A)
Cell concentration (OD at 600 nm), (B) residual glycerol
concentration, and (C) ethanol concentration are shown.
Culture volume; 880 ml. Surface aeration rate; 500
ml/min. Agitation speed; 400 rpm (@), 300 rpm (O),
250 rpm (M), 200 rpm (LJ). Measurements of glycerol
and ethanol were performed three times using the
same sample, and the average and standard deviation
were calculated.
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Fig. 5. Fed-batch culture of 7. tanngphilus ATCC 32691 in sur-
face-aerated fermentor forethanol production from
glycerol. Culture volume; 880 ml. Surface aeration rate;
500 ml/min. Agitation speed; 300 rpm. The arrows in-
dicate the times when the medium was fed.
Measurements of glycerol and ethanol were performed
three times using the same sample, and the average and
standard deviation were calculated.
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