
• Production of tomato: 117 million tons (global production) (Ninčević Grassino et al., 2020), 

527 thousands tons (Colombia) (FAO, 2021).

• Nutritional importance: Presence of lycopene, vitamin C, potassium,                                                                                  

folate and vitamin K (Bjarnadottir, 2019).

• Percentage of waste of tomato-based products: 5% composed mainly of peel and seed (Ninčević Grassino et al., 2020).

• Functional composition: 

• Lycopene: reduction of cardiovascular diseases and the improvement of skin health (6 mg/day) (Rahimi & 

Mikani, 2019) (Alam et al., 2019) (Shi & Le Maguer, 2000).

• β-carotene: Precursor of vitamin A, improve normal collagen formation and helps with physiological

inmune resposes of skin in relation to UV radiation (Ninčević Grassino et al., 2020).

• Dietary fiber: preventing colon cancer, lowering the risk of cardiovascular disease and reducing blood 

sugar (Gu et al., 2020)

• Objective: To characterize the amount of TDF in an organic tomato peel sample obtained by a local processing industry, as 

well as evaluate the optimal recovery percentage of total carotenoids content.
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• Peel is one of the most untapped products. it is a source of

a significant variety of carotenoids and total dietary fiber

(TDF).

• For the characterization of TDF, the AOAC method

(991.43) was followed.

• The content of TDF was 49,46 ± 3,91 (g/100g) on dry

basis.

• Optimization of UAE had been performed using a solvent

ratio of 80 EA : 20 ET and 2.5% w/v of biomass – solvent

ratio at 40 °C for 45 minutes.

• Recovery percentage of total carotenoid content in terms

of β-carotene equivalent per g of sample was established

as response variable.

• The optimal recovery percentage of total carotenoid

content was 90%. That means, a total carotenoid content

of 253.89 ± 19.39 mg β–carotene equivalent/100 g on dry

basis.
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Supernatant

UV-VIS spectrophotometer 
[453 nm (UAE) – 450 nm (CE)].
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UltraSound – Assisted Extraction 
(UAE) in duplicate

Conventional 
Extraction (CE) in 
duplicate

Assay Biomass – solvent ratio 

(w/v)

Solvent ratio 

(AE:ET)

1 0,025 80:20

2 0,025 20:80

3 0,05 80:20

4 0,05 20:80

Table 1. Independent variable of the experimental 
design using 40 °C and 45 minutes of UAE.

Equation 1. Total carotenoid content (μg b-

carotene equivalent/g). Response variable. 

Tomato peel (DB)a

Approximate 

compositionb

TDF (g/100g) 49,46 (0,057)

Protein (g/100g) 0,75 (0,14)

Ash (g/100g) 0,0019 (0,0008)

Figure 1. Calibration curve for acetone and ethyl acetate : ethanol at 

(20:80) and (80:20) respectively 

Parameter
No treated 

samplea

Treated 

samplea

L 22,6 12,4

a* 15,8 18,3

b* 22,3 14,8

Table 3. Average color parameters of tomato peel 

before and after hot – water blancher process.

Table 2. Approximate composition of total dietary 

fiber, protein and ashes of tomato peel.

Alam, P., Raka, M. A., Khan, S., Sarker, J., Ahmed, N., Nath, P. D., Hasan, N., Mohib, M. M., Tisha, A., & Taher Sagor, M. A. (2019). A clinical review of the

effectiveness of tomato (Solanum lycopersicum) against cardiovascular dysfunction and related metabolic syndrome. Journal of Herbal Medicine, 16, 

100235. https://doi.org/10.1016/J.HERMED.2018.09.006

AOAC Official Methods of Analysis. (1995). AOAC Official Method 991.43 Total, Soluble, and Insoluble Dietary Fibre in Foods . 

https://acnfp.food.gov.uk/sites/default/files/mnt/drupal_data/sources/files/multimedia/pdfs/annexg.pdf

Biswas, A. K., Sahoo, J., & Chatli, M. K. (2011). A simple UV-Vis spectrophotometric method for determination of β-carotene content in raw carrot, sweet potato

and supplemented chicken meat nuggets. LWT - Food Science and Technology, 44(8), 1809–1813. https://doi.org/10.1016/J.LWT.2011.03.017

Bjarnadottir, A. (2019, March). Tomatoes 101: Nutrition Facts and Health Benefits. https://www.healthline.com/nutrition/foods/tomatoes
Eh, A. L. S., & Teoh, S. G. (2012a). Novel modified ultrasonication technique for the extraction of lycopene from tomatoes. Ultrasonics Sonochemistry, 19(1), 

151–159. https://doi.org/10.1016/J.ULTSONCH.2011.05.019

FAO. (2021). Tomato production. Supply Utilization Accounts. http://www.fao.org/faostat/en/#data/SCL

Gu, M., Fang, H., Gao, Y., Su, T., Niu, Y., & Yu, L. (Lucy). (2020). Characterization of enzymatic modified soluble dietary fiber from tomato peels

with high release of lycopene. Food Hydrocolloids, 99, 105321. https://doi.org/10.1016/J.FOODHYD.2019.105321

Ninčević Grassino, A., Djaković, S., Bosiljkov, T., Halambek, J., Zorić, Z., Dragović-Uzelac, V., Petrović, M., & Rimac Brnčić, S. (2019). 

Valorisation of Tomato Peel Waste as a Sustainable Source for Pectin, Polyphenols and Fatty Acids Recovery Using Sequential Extraction. 

Waste and Biomass Valorization 2019 11:9, 11(9), 4593–4611. 

• Tomato peel is a good source of carotenes and dietary fiber which are 

known to improve health issues

• The study shows a potential solution for unused tomato industry by-

products such as peel

• UAE extraction with 80:20 solvent ratio and a biomass – solvent ratio 

of 0.025 (w/v) is not significantly different from the acetone extraction

• UAE extraction can be used as a replace for conventional extraction

• The study promote the development of potential functional food 

products 

• The study shows a way out for applying concepts of sustainability 

(following SDG’s) and circular economy 

Centrifugation and filtration 
[4500 RPM – 10°C – 10 Min.]

Carotenes (mainly

lycopene) suffers

isomerization reactions at

high temperatures.

Therefore, the compound

tends to degrade its red

color (Eh & Teoh, 2012).

Parameter L (difference in

lightness and darkness) is

de most affected by

blancher process

Assay
Extraction

Method
TCC (mg/100g) DBb

% of

recovery

Tukey's test 

group

Dunnet's test 

group

Control EC 305,61 (33,19) 100% A A

1 UAE 253,89 (19,39) 83% A B A

2 UAE 125,07 (10,66) 41% C -

3 UAE 205,81 (11,21) 67% B -

4 UAE 190,22 (6,44) 62% B C -

Table 4. Total carotenoid content (TCC) a using UAE and EC methods and statistical analysis 

using Tukey’s and Dunnet’s comparison test c

amg b-carotene equivalent/100g. bValues in parentheses are the standards deviations. cp-

value=0.001

aAll results are reported on  a dry weigth basis. bValues in 

parentheses are the standards deviations

aThe values reported are average of 6 measurements per 

sample.

• Assay 1 (80:20 AE:ET, 0,025 w/v) has the major recovery percentage

and from statistical test it can be stated that it has no significative

difference with control.

• UAE is considering a green emerging extraction technique.

• Solvents used in UAE (EA:ET) have a lower environmental impact and

better safety in foods than solvent in EC (acetone)

A value of reference of 57,4 g/100g

(Gu et al, 2020) was found on

literature. Therefore, this is a good

estimation of total dietary fiber.
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