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Valorization of 
agricultural waste

Spent Coffee 
Grounds

Composition % w/w

Hemicellulose – 30-40 %

Lignin – 25-33 %

Lipids – 10-20%

Cellulose - 8.6-13.3 %

Proteins – 6.7 – 13.6 %

Polyphenols – 2.5%

Minerals - traces

Cosmetics

Pharmaceutical

Bioethanol

Fertilizer

Bottleneck

Lignin Hemicellulose

Cellulose

Enhance the efficiency of hemicellulose
extraction (mannose and galactose)
through the application of artificial neural
networks (ANN).

Objective
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Spent Coffee 
Grounds

Oven dried:
- 80°C;
- 3% moisture

Stored:
- Plastic containers

- 18 °C

Biomass storage Chemical 
characterization

NREL standard 
method:
- 5 cycles of 
isopropanol 

(99.8%)

- temperature (140-190 
°C);

- H2SO4(aq) (0–2% v/v);
- solid/liquid (1:4 – 1:40)
- reaction time (20–120 

min)

- 10 min.;
- 2057 xg.

BIO-RAD AMINEX 
HPX-87P 
analytical column

Extraction 
efficiency

HPLC data 𝐸𝐹(%) =
((0.9 ×  𝐻)  +  (0.88 ×  𝑃))  ×  𝑉𝑠

𝑊 × %𝐻𝐸  
× 100

Pre-treatment

Artificial Neural Network

- Resilient Backpropagation (RProp);
- Training (70%), validation (15%), and 

testing (15%) sets of the total data

- H and P = the concentrations of 
hexoses and pentoses present in the 
hydrolysate

- Vs = the working volume  (liters).
- W is the initial weight of the SCG 
- HE(%) = % of the hemicellulose 

present in the SCG free from 
extractives.

KD0
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KD0 Aqui tem que definir cada item que tem na equação, assim não esquece na hora da apresentação.
Kelly Dussán Medina; 2024-05-10T18:10:45.688
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Composition % 
(w/w)

Components

37.10 ± 1.63Hemicellulose

24.31 ± 3.39Total Lignin

11.19 ± 0.37Cellulose

Not DetectedAcetil groups

1.43 ± 0.01Cinzas

25.96 ± 1.66Extractives

Hemicellulose is the most 
abundant fraction in the 
spent coffee grounds

Hemicellulose Extraction 
Efficiency (% w/w)

H2SO4

(% v/v)
Reaction Time 

(min)
Solid/liquid ratio

(g/mL)
Temperature

(°C)
Assay

1.230.0701/22.01408

91.441.0201/40.016512

84.862.0701/40.016521

88.301.0801/11.015538

Dilute acid less than 2.0 % 
enhanced the hemicellulose 
extraction. 
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• R2 values for training, validation,
testing, and total data sets were 0.92,
0.95, 0.92, and 0.91, respectively.

• The best performance was achieved in
epoch 40 of 46 times.

• R2 values between training and
validation sets are close together, this
suggests that the developed model is
reliable and able to predict the
extraction efficiency satisfactorily.



Conclusion
• High regression values indicate the adequacy of the

ANN model developed to predict the Hemicellulose
Extraction Efficiency;

• Dilute acid at 1 % (v/v) enhanced the extraction of the
hemicellulose portion, however concentrations above
that cause the degradation of the sugars into undesired
compounds.
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