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Optimization of three parameters; agitation rate (A; 100, 200 and 300 rpm), aeration

rate (B; 0.5, 1.5 and 2.5 vvm) and aeration time (C; 2, 4 and 6 h), for ethanol production from
sweet sorghum juice under very high gravity (VHG, total sugar of 290 g 1'1) conditions by
Saccharomyces cerevisiae NP 01 was attempted using an Lg (34) orthogonal array design.
The juice was supplemented with 9 g I'1 of yeast extract as a nitrogen supplement. The
fermentation was carried out at 30°C in a 2-L bioreactor and the initial yeast cell
concentrations were approximately 2><107 cells ml'1. According to the range, the order of
influence on the ethanol concentration was agitation rate > aeration time > aeration rate. The
results showed that the optimal condition for ethanol fermentation should be A,B,C,
corresponding to agitation rate, 200 rpm; aeration rate, 2.5 vvm and aeration time, 4 h. The
verification experiments were then carried out in the 2-L bioreactor under the corresponding
parameters. The results showed that ethanol concentration (P), productivity (Q,) and ethanol
yield (Y,,) were 132.82 g ! 255 g I"'h" and 0.50, respectively at the fermentation time of 52
h. The P and Q, obtained were significantly higher than those (P, 118.02 g I_1 and Q, 219 g

|-1h4) under the same condition without aeration (agitation rate of 200 rpm only).

Keywords: batch ethanol fermentation, S. cerevisiae NP 01, sweet sorghum stem juice,

orthogonai design, agitation, aeration



unaata

243137

IasEiAnEn I fianzaues 3 Tady d da3 NN (A 100, 200 U8z 300

rpm) dasnslRanea (B: 0.5, 1.5 Uy 2.5 wm) waztasnlunislwanme (2, 4 usz 6 Fa1a9)
fFmunsnaatenweanniewindudismnemeldanie very high gravity (VHG, i
WaaTInIe 290 niudadns) lay Saccharomyces cerevisiae NP 01 lagld Lg (34)
Orthogonal shaugduin e nuilslunsnesaslinsdudadiandunsnd 9 n3udadas
elfiiwunaslulasianady muquqmﬂgﬁmswﬁmamuaaﬁ 30 adaaaldos ludindn
2110 2 8a uszlFanuduturesmasdadduduil 2x10” rasdafiaftaT nan1INAsaINIT
309819 UBNDWa  (order of influence) wadilasnlaslidrvasanududuianiuaatiiin

windmas wuin dasmanau > nanlumslfoimea > dammilweinea wammasssfile
waasliiiuinanizfimanzandmiunndaaniueadie A,8,C, lanfdamnmau 200 rpm
sasimsliennia 2.5 wm uazaanlunislitonna 4 $2lus anduniugeunaninasaaiiia
fuduinduansfiimuzsuludminuwe 2 das maldiadodifingthodu Wiy
dinduianiues (P) sanuandnionues’ (Q,) uszdinalddan 132.82 niudadiny 2.55 niu
fadnsdataluy uas 0.50 muiey fissozanlumandn 52 T2l @9 P uas Q, °?'ivl@°fi‘fﬁm§a

ne1 P 118.02 nudeaday uaz Q, 2.19 nsudafasdatalusneldanisdsinu Alainaslvw

21 (J8a3N1TNIU 200 rpm) BENUABIATALIH

ANFIATY @ NMINANLANIUBRLLLNE S. cerevisiae NP 01 ¥1aAu&161119W1 MU Orthogonal

design NINI% NNTRBINA



