Hydrolysis of carbohydrates in marine Tetraselmis sp
by acid and enzymatic pre-treatments

to obtain substrate for ethanol production

Eko Agus Suyono ! 2) and Eva Albers 2
suyono@chalmers.se
1) Faculty of Biology, Gadjah Mada University, Yogyakarta, Indonesia
2) Department of Chemical & Biological Engineering-Industrial Biotechnology
Chalmers University of Technology
Goteborg, Sweden

Introduction Result and Discussion

Microalgae has been said to have a realistic potential as The results showed that the highest glucose level of 0.022
biomass source for a sustainable large-scale production g/l was obtained using 3% sulfuric acid (v/v) incubated at
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of bioethanol. Using marine algae, which are able to 100°C for 60 minutes (Table 1). After treatment with 10 pl
grow in sea water, will be highly advantageous because of Celluclast and 10 pl of Novozyme 188 for 3 days, the
globally the freshwater supply is limited (John et al., amount of glucose released was increased to 0.16 g/I (0.06
2011). g glucose/ g biomass) which account for 53% of its total
L The genus Tetraselmis is one of the most widely used carbohydrate content (Table 2). However, further studies
LI microalgae in mariculture for feeding marine are needed to be done to find the best combination of
~ herbivores, due to its ability to grow under a wide sulfuric acid and enzymatic treatments in order to get
) range of physical and chemical environmental optimum glucose release from the biomass of the
;,: conditions. This microalgae has also potency as source  microalgal strain.
E (c);crki)lzfe\;c/zzsgt()el (F:)(:(rz’ccjeur::’?v(\)/?\it:)fewcaaclj:i)eulr:tr;?‘f) :]zhé'éhS &/ m Table 1. Sugars (g/I) released by sulfuric acid pre-treatments.
= .
=1 (Laurencoet al, 1997). | Sufuichdd | 3% | 5% | 8% | 3% | 5% | 8%
% Since the highly complex carbohydrates are entrapped Treatment Time 30 min 60 min
o in the rigid cell wall (Libessart et al., 1995; Choi et al., Sugar 0018 0.021 0.010 0022 0019 0013
"/: 2010), it is essential to perform pre-treatment and
L hydrolysis steps to break down the cell wall and release  y3p1e 2. sugars (g/1) released by enzymatic hydrolysis with
5 these carbohydrates from the biomass and convert different levels of cellulose degrading enzymes
o them into monosaccharides prior to the fermentation
g"j process. Hence, in this research we will study different
g methods for pre-treatment to open up the cells and a Sugar 0.0023 0.1643
0 following enzymatic hydrolysis for a Tetraselmis sp.
% isolated from the west coast of Java island, Indonesia. References
ﬁ Method Choi, S.P.,, Nguyen, M.T., Sim, S.J. 2010. Enzymatic
— pretreatment of Chlamydomonas reinhardtii biomass
‘;Q for ethanol production. Bioresource Technology. 101,
] 5330-5336
2& John, R.P,, Anisha, G.S., Namphoothiri, K.M., Pandey A,,
O 2011. Micro and macroalgal biomass: A renewable
o) source for bioethanol. Bioresource Technology.102,
9] The species used in this work was isolated from the west 186-193
9 coast of Java Island in Indonesia. Samples with 500 ul of Libessart, N., Maddelein, M.L., Koornhuyse, N., Decq, A.,
: cell suspension were taken from the culture. The pellet Delrue, B., D’Hulst, C., Ball., 1995. Storage,
j after centrifugation at 13,500 rpm for 5 minutes was Photosynthesis and growth: conditional nature of
g‘ diluted in sulfuric acid with a concentration of either 3%, mutations affecting starch syntheisis and structure in
= 5%, or 8% and incubated at 100°C for either 30 minutes Chlamydomonas., Plant Cell .7, 1117-1127
r or 60 minutes. The best treatment was followed by Lourenco, S.0., Marquez, U.M.L., Mancini-Filho, J.,
Z’L») enzymatic hydrolysis using either 1 pl or 10 pl of each Barbarino, E., Aidar, E. 1997. Changes in biochemical
cellulase and B-glucosidase (Celluclast and Novozyme profile of Tetraselmis gracilis |. Comparison of two
188, both Novozymes A/S) for 3 days to release culture media. Aquaculture .148, 153-168
fermentable sugars . The sugars were analyzed by HPLC.
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