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Background 
Development of extraction process from agro-wastes in EU projects achieving pilot and semi-industrial scale 
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Target of the extraction 

Extraction of the cutin, a substance composed of C16-C18 fatty acids. 

 

Based on the cutin abundance, its fatty acids profile (literature data1,2,3) and the availability of the vegetable 

source, three agro-wastes were selected for the extraction of this substance in the ECOFUNCO project: 

 

• Tomato peels, 

 

• Watermelon peels, 

 

• Apple peels. 

1 J. A. Heredia-Guerrero, A. Heredia, E. Dominguez, R. Cingolani, I. S. Bayer, A. Athanassiou, J.J. Benitez, Cutin from agro-waste as a raw material for the production of bioplastics, Journal of Experimental Botany, DOI: 10.1093/jxb/erx272; 

2 S. A. Chaudhari, R. S. Singhal, Cutin from watermelon peels: a novel inducer for cutinase production and its physicochemical characterization, International Journal of Biological Macromolecules, http://dx.doi.org/10.1016/j.ijbiomac.2015.05.006 

3 Eglinton, G., Hunneman, D.H, Gas chromatographic-mass spectrometric studies of long chain hydroxy acids-I. The constituent cutin acids of apple cuticle, Phytochemistry, 1968, 7(2), 313-322, DOI: https://doi.org/10.1016/S0031-9422(00)86330-X 

http://dx.doi.org/10.1016/j.ijbiomac.2015.05.006
https://www.scopus.com/authid/detail.uri?authorId=24560382000&amp;eid=2-s2.0-0001075168
https://www.scopus.com/authid/detail.uri?authorId=24560382000&amp;eid=2-s2.0-0001075168
https://www.scopus.com/authid/detail.uri?authorId=24560382000&amp;eid=2-s2.0-0001075168
https://www.scopus.com/authid/detail.uri?authorId=7004614792&amp;eid=2-s2.0-0001075168
https://www.scopus.com/authid/detail.uri?authorId=7004614792&amp;eid=2-s2.0-0001075168
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Several tests performed to find the most 
suitable time and temperature conditions, 
considering a scale up perspective. 
 

Extraction of the cutin from tomato by-products (peels) 

Yield of the extraction process achieved 40% wt/wt 
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FT-IR spectrum:  

identification of the characteristic peak of the 

cutin (stretching C=O) 

 

GC-MS chromatogram:  

10,16-dihydroxyhexadecanoic acid 

 main component (> 60%) 

FT-IR monitoring of the extraction 
results and GC-MS characterization 
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Apple peels 
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Extraction of the cutin from apple 
and watermelon by-products (peels) 

Several tests performed to find the most 
suitable time, temperature conditions and 
NaOH concentration. The sustainability of the 
process was considered in terms of time and 
regents consumption.  

Yield of the extraction process achieved: 
 

• Apple peels: 20% wt/wt 

• Watermelon peels: 2% wt/wt 
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FT-IR monitoring of the extraction results 

FT-IR spectrum: identification of the characteristic 
peak of the cutin (stretching C=O) 
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Watermelon cutin: presence of impurities  
the extraction method requires further research 

Apple cutin 
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Remark 
the extraction protocols described in the literature are solvent based and long time duration 

GC-MS chromatogram: fatty acids composition of the apple and watermelon cutin revealed some 
differences compared to those in the literature; the proportion among the fatty acids is different. 
 
The fatty acid profile of apple and watermelon cutin is more  
complex than the tomato cutin.  

Apple cutin 
Composition Abundance 
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9,10-dihydroxy-octadecanoic acid 38-50% 

Hexadecanoic acid 13-16% 

9-octadecenoic acid 7-11% 

9,12,15-octadecatrienoic acid 5% 
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11,14-octadecadienoate acid 20% 

Hexadecanoic acid 19% 

10,16-dihydroxyhexadecanoic acid 8% 
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Applications under evaluation 

Cutin has hydrophobic properties itself 
 
ECOFUNCO aims to transfer this water repellence property to substrates as bioplastic and cellulose 
 
 

 
Combine the cutin with other components to formulate a wet coating to be applied as thin layer on 
the substrates 
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Conclusions 

• Cutin was successfully extracted from tomato peels both at laboratory scale and pilot scale 

avoiding the use of organic solvent 

 

• Apple and watermelon cutins were extracted applying a similar protocol to the tomato cutin 

    Some differences compared to the literature were found in the GC-MS profile 

    The extraction protocol requires further evaluation 

 

• The cutin is naturally hydrophobic, for this reason this substance is under study for the 

formulation of a wet coating to confer water repellence property to bioplastic and cellulosic 

substrates. 
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Thank you! 
Contacts: 
 
Serena Chierici  
Serena.chierici@ssica.it 
 
Chiara Zurlini 
Chiara.zurinlini@ssica.it 
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