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Figure 3: Cutin yields obtained at different experimental conditions: 

Time (10,20,30 minutes), and  Temperature (100,120,140,160 ° C).

The tomato industry produces huge quantities of by-products which represent an environmental and economic concern. The biorefinery processes applied on 

the tomato industry are an opportunity to reduce waste and obtain products with high added value. Indeed, these by-products contain a pletora of bioactive 

compounds, which could make them a renewable source of antioxidants, polysaccharides, biopolymers and natural dyes (carotenoids). Therefore, the aim of 

this work was to investigate new routes for the valorization of tomato by-products by means cascade extraction process, inspired to the Green Chemistry 

principles, for the recovery of high value added compounds. The proposed biorefinery process integrates the extraction of lipid compounds and pectin from 

tomato pomace (TP), using a one pot simultaneous extraction based on a Biphasic system (BPS), consisting of ethyl acetate and water, followed by cutin

extraction from the residue by microwave-assisted alkaline hydrolysis (MAE).
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Figure 1. The integrated 

biorefinery process designed 

for valorization of tomato 

pomace: a)“One-pot” 

simultaneous extraction of 

lipids, pigments (lycopene and 

β-carotene) and pectin with a 

biphasic system BPS (ethyl 

acetate and water); b)

Microwave assisted extraction 

(MAE) of cutin from solid 

residue
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In conclusion, the proposed biorefinery process seem to demonstrate the effectiveness of green sequential extractions of high-value compounds from 

TP, converting this by-product/waste in a multi-products source. 

02100220FC

Name

Sample 003 By ir Date Wednesday, February 12 2020

Description

4000 4503500 3000 2500 2000 1500 1000 500

103

64
65

70

75

80

85

90

95

100

cm-1

%
T

1048.06cm-1

1027.46cm-1

1100.52cm-1

523.29cm-1

5 8 8 . 3 3 c m - 1

620.57cm-1

459.27cm-1

1607.46cm-1

3278.57cm-1 1142.57cm-11408.86cm-1

1238.95cm-1

1373.33cm-1

777.85cm-1

919.99cm-12926.46cm-1

817.98cm-1

868.55cm-1

1741.33cm-1

2007.78cm-1

1939.24cm-1

Experimental Conditions Lipids Pectin

Temperature Emulsion. Time Lipids ± SD All Trans Lyc ± SD β-Carotene ± SD WP  ± SD Total Sugar C H N

(°C) (min) (% w/w dw) (mg/g dw) (mg/g dw) (% w/w dw) (% w/w dw) (% w/w dw) (% w/w dw) (% w/w dw)

25 1 7.4 ± 0.4 1.28 ± 0.04 0.059 ± 0.001 17.7 ± 0.7 72.30 40.5 6.8 4.2

25 5 6.4 ± 0.7 1.33 ± 0.07 0.069 ± 0.003 18.1 ± 0.8 73.70 39.7 6.9 4.0

25 10 7.4 ± 0.1 1.20 ± 0.05 0.065 ± 0.001 17.8 ± 0.5 77.10 40.2 6.8 4.1

40 1 7.4 ± 0.1 1.21 ± 0.02 0.070± 0.001 20.8 ± 0.2 71.90 41.1 6.8 4.3

40 5 7.7 ± 0.2 1.23 ± 0.03 0.057 ± 0.001 18.5 ± 0.8 75.10 40.2 6.7 3.9

40 10 8.0 ± 0.9 0.99 ± 0.04 0.052 ± 0.001 15.9 ± 0.9 71.90 39.4 6.7 4.1

60 1 8.0 ± 0.3 1.13 ± 0.05 0.050 ± 0.002 17.2 ± 0.3 74.40 39.6 6.7 3.9

60 5 7.7 ± 0.1 0.93 ± 0.06 0.054 ± 0.001 17.4 ± 0.5 74.10 39.9 6.6 4.0

60 10 7.8 ± 0.1 0.97 ± 0.04 0.053 ± 0.001 17.5 ± 0.6 75.80 40.5 6.7 4.1

Figure 4: ATR-FTIR spectra of cutin obtained from solid residue

with: a) reflux method; b), c), d), e) with MAE extraction method

using an extraction time of 30 minutes and different

temperatures (100, 120, 140 and 160 °C respectively)

Table 1:  Lipids and Pectin yields achieved from Tomato Pomace at different extraction conditions (Temperature and Emulsion Time) by means the Bi-Phasic-Extraction 

System.

Figure 2: ATR-FTIR spectra of the pectin 

extracted with BPS


