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Coffee is one of the most appreciated beverage around the world with a

global annual consumption of 9.3 tons.

Spent Coffee Grounds (SCG), annual amount of 6

tons generated at international level.

Currently SCG are mainly incinerated or simply collected with the
Organic Fraction of the Municipal Solid Wastes (OFMSW) and
disposed in landfill.
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Coffee oil extraction

10 g of dried was located in a Soxhlet extractor.
300 mL of polar and no-polar solvents (acetone,
ethanol, iso-propanol and n-hexane and a 50:50
(v/v) mixture of the ethanol and iso-propanol,

were tested).

All the solvents were tested at 85°C, value higher

than boiling temperature of the different solvents.

CODEA %o/wiw) 22X 10900

MSCG
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Enzymatic hydrolysis and bioethanol production

The extracted SCG were performed though an acid pretreatment by
1% H2S04 addition. After 1 hour, the pH was adjusted at 5.5 for the
enzymatic hydrolysis adding a 2% w/w of Cellic CTec-2
(Novozymes) cellulase. The enzymatic hydrolysis was performed at

55°C and had a duration of 48 h.

At the end of the enzymatic hydrolysis the SCG were centrifuged at
5,000 rmp for 20 minute. The liquid fraction, rich in soluble sugars,

have been fermented by Saccharomyces Cerevisae anaerobic batch

fermentation at 37°C.
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Solvents

1 value, K = 4.5x10% revealing its hydrophobic nature.
and ethanol (K_ =0.54) have partition coefficients close

c, are also able to extract hydrophobic components dur
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determine the main compounds present in coffee oil. Linoleic
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1H NMR spectra of SCG extract by Soxhlet extraction
marked: kahweol (K), cafestol (C), linoleic acid (L), Sitoster
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Enzymatic hydrolysis and Ethanol Production

Glucose (g/L) Ethanol (g/L) These results allowed achieving two important

conclusions. The first is that bioethanol

SCG EtOH tests 95.65 + 12.60 46.66 + 4.40

production was not influenced by coffee oil

extraction.

L-EtOH tests 103.29 £ 5.84 49.12 + 7.48

SL-EtOH tests 100.27 £ 3.91 45.99 + 8.28

The second conclusion is that liquid phase after acid-enzymatic stage contained the soluble molecules, hexose
sugars, exploitable by S. Cerevisiae for bioethanol production. Instead, solid phase brought to a slight reduction of

bioethanol production (Table 2), probably as effect of a minimal glucose absorption of solid phase.
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THE CASCADE BIOREFINERY APPROACH FOR THE VALORIZATION OF THE SPENT
COFFEE GROUNDS
Federico Battista, Giuseppe Strazzera, Serena Zanzoni, Marco Andreolli, David Bolzonella

Department of Biotechnology, University of Verona, Verona, 37134, Italy
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