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In this study, the productivity of bio-ethanol obtained from various brown-algae raw materials was examined. Brown-algae poly-
saccharide, consisting of alginate and laminaran, is usable for the effective production of bio-ethanol if it is hydrolyzed to monomer
unit. The objective of this study is the production of bio-ethanol from brown-algae using a heat-treatment and acid-treatment.
Bio-ethanol was produced by Saccharomyces cerevisiae KCCM1129 and Pachysolen tannophilus KCTC 7937 strains. Laminaran
Japonica was higher than Sagassum fulvellum and Hizikia fusiformis, Laminaran japonica optimum pre-treatment is used to derive
the ethanol production of Saccharomyces cerevisiae KCCM1129 and Pachysolen tannophilus KCTC 7937 respectively 9.16 g/L,
9.80 g/L. The maximum output of Sargassum fulvellum and Hizikia fusiformis was very low as 0.22 g/L.
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Figure 1. Effect of culture time on cell concentration, Alginate lyase
and Laminaran lyase enzyme activity.
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Table 1. Ethanol Production from Various Brown-algae

Algae Laminaria japonica Sargassum fulvellum Hizikia fusiformis
Yeast S. cerevisiae P. tannophilus S. cerevisiae P. tannophilus S. cerevisiae P. tannophilus
Enzyme Heat Acid Heat Acid Heat Acid Heat Acid Heat Acid Heat Acid
Optimal time (h) 84 84 24 12 48 48 - 12 - 48 - 12
Ethanol (g/L) 1.83 1.18 0.37 1.96 0.18 0.22 - 0.03 - 0.09 - 0.14
Ethanol Yield (%)| 9.15 5.90 1.85 9.80 0.90 1.10 0.15 - 0.45 - 0.70
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Figure 2. Hydrolysis of brown algae with heat and acid pretreatment:
Heat) 121 C, 30 min with autoclave, Acid) 0.1 N HCl, 121 C, 30
min with autoclave.

sttt Z47he] Axfie A9} 4t HElE Fste] 7lgalsteith
GA = FHF 100 mLel 2275 242 2 g H7tste] 120 C, 30
min F<F 19t Hsiion, A A 4R 2 g¢& 0.1 N HClS
o]83to] 120 C, 30 min <t WFSAIFATH

G5 o] 43 AAPE FollA Al 0.99 gL o] el
Hglom, o] ] AEL oF 495%F eyt I8 1 thivke) B
2 A= Fof] Hlal] 13 = 4] Aol AL Sl Aow 3
Q1= St Figure 2).

ke 7Eel AA AT dH 9l TUEHA FolA sde] A4
dgo] 7 w2 o ERIFGITE oA 2] S AT 4.00
g/LE °F 20%7} 715e)] HQiuk ol dxFol £3hE gr3lzo)
Ax2TFE °F30~67%F AHohk= Aoz & v &r3=2] °F 50%
AE7F 7Rl © Flo @ AZELh AF Hotel wE veRE] ad
9] Z7h= gAlmbel A 7R mgkom, dxjglel A 0.23 gLolA AR
gE B3l 226 gLE AT BTl oF 9.680 S78IITh

o
fol

s}
=

= Bl MLt
gre Wra = Saccharomyces cerevisiaeS} Pachysolen tanno-
of X% wjekst & o] g3l om, SR vl
o, BAE 723 £S o] 43813l

AR 2R oeks Ba Ay vpautellA] ofekE gilkeo] 7t
w2 ZoR gt TAnEE o] &8 el oehs At
& Ao} AF A 2T 96 hellA] 7P & olleg kg 1S
THFigure 3). &l W} Saccharomyces cerevisiae$} Pachysolen
tanmophilus 1A ZY7+ 1.83 g/L, 1.96 g/L=E Pachysolen tannophilus7}

Figure 3. Ethanol production from Laminaran japonica of Saccharomyces
cerevisiae and Pachysolen tannophilus: S.C) Saccharomyces cerevisiae,
P.T) Pachysolen tannophilus.
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Figure 4. Ethanol production from Sargassum fidvellum of Saccharonyces
cerevisiae and Pachysolen tannophilus: S.C) Saccharomyces cerevisiae,
P.C) Pachysolen tannophilus.
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Figure S. Ethanol production from Hizikia fusiformis of Saccharomyces
cerevisiae and Pachysolen tannophilus: S.C) Saccharomyces cerevisiae,
P.C) Pachysolen tannophilus.
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