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SIMULTANEOUS SACCHARIFICATION AND FERMENTATION: A TOOL TO IMPROVE FOSSIL FUELS
BIODESULFURIZATION USING GORDONIA ALKANIVORANS STRAIN 1B

Paixio, Susana M. [1], Silva, Tisge P, , Arez, BRng F, , Alves, Luis [2]

[1} LNEG - U, Bioenergia; susana.alves@ineg pt
[21 LNEG - L). Bicenargia; luis.alvesglineg, pt

[

ABSTRACT

Introduclion

mbustion of oil and its derivatives reteases inte the atmosphere sutfur compaunds, such as SO2. These
contribute fowards problems such as the acid rains and the hole in the ozane layer as welt a5 cancer and cardiac
diseases. This led several countries fo deveiop legisiation ihat greally reslricls sulfur levels on ail derivatives. In
response refineiies were forced to implement hydrodesulfurization, combining high terperatures and pressures,
with metal catalysts. However, hydrodesulfurization cannot eflicienlly remove the suifur from recalditrant
molecules such as dibenzothiophene (DBT), making the process very expensive and leading v a loss of calorific
value of the fuels, This technic also leads o the production of some hard to treat wastes resulfing from the over
used metal catalysts which are usually aluminum based representing a health hazard.

A complementary lechnology is hindesulfurization {BDS) in which microorganisms remove lhe SWIUr at low
ternperatures and pressures, without the need for metal cataysts. This leads 1o a reduction of energetic cosls and
wastes produced, and residual loss of calerfic value.

However in order to this technology become econornically viable it is fundamental to lower ils operating costs,
namely by using cheaper carbon sources o grow the desuffurizing miciagrganisms. The use of agro-indusiiat
inaterials as altemative carben sources could be a yood choice because of their low cost, but usually these
feedstocks contain large amounts of sulfates which is a drawback for the desulfurization process and so a
pretreatment with BaCl2 Is necessary toremove sulfates prior lo BDS assays [1,2].

In this context, and knowing 'hal Gordonia alkanivorans sirain 16 Is a fructophilic bacteriun, fwo agro-industrial
materials progressively richer in fructose, namely beet molasses and Jerusalem artichoke juice were salected,
reated with BaCl2 and lested for DBT-desulfusization by strain 1B using a simuitaneous saccharification and
fermentation (SSF) approach with the application of inverlasesfinulinases.

Material and methuds

For the S5F assays was used a ¢rude enzymaiic extract with inveriase and inulinase acliviies, which was
oblained fram the supematant of a culture of Zygossacharomyces balil Talf1 {3]. This exlract, dialyzed and filter
sterilized, was added to a sulfur free minimum salt medium [t] supplemented with molasses or JAJ as the carhon
saurce, after treated with BaCi2, and 400 microM DBT. Conlrol assays were carriad out without enzyme exiract
addition. The cullures of strain 1B were incubated at 30°C, pH 7.5 and 150mm. Results were evaluated by GC for
DBT and 2-hydrexybiphenyl {2-HBP), HFLC for sugars quantification and abserbance and dry weight far cellular
growth.

Reasults
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affinity from G. alkanivorans to sucrose in relation to fructose. In terms of desulfurization, namely of maxirum 2-
HBP specific production rate {(q2-HEP), the molasses SSF attained 4.093 micromol/g(CCWHh in contrast with
1.11 micromolig{DCWY/h for sucrose and 2.61 micromol/g{DCW)M for sucrose SSF.

For the JAJ, the addition of inulinases in a SSF process as an altemative approach to the acidic hydrolysis
treatment allowed also the achievernent of remarkable results, surpassing those previously obtained both with the
acld hydrolyzed JAJ and comimercial fruclose [2]. Wilhin JAJ SSF, G. aikanivorans attained a maximum growth
rate of 0.1288h-1 which represenis a desuifurization increase of 84% and 114%, respectively, refatively 1o BDS
assays with fructose and acid hydsolyzed JAJ. In terms g2-HBP, lhe JAJ BSF accomplished 8.33
micromol/gOGW)h, which is 27% higher than for commercial fruclose and 65% higher than for acid hydrolyzed
JAL

These resulls highlight the great potential of the app¥ication of invertasesfinulinases within a SSF approach to the
BOS process using agro-industrial carbon sources.,
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