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Storage at -20°C

60 days

Freeze drying
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Vacuum oven
drying at 70 °C

Drying in air Air drying in open

circulation oven space at 25-30 °C
at 70 °C

Milling
0.5 mm

Extraction / Analysis




Organic Solvent Extraction

e Solvents: hexane, ethanol, acetone, ethyl acetate,
ethyl lactate and solvent mixtures

e Extraction time: 30 min

e Extraction temperature: 25 °C-70 °C

e Extraction steps: 3

e Solvent : dry tomato by-products = 10:1 (v/w)

( Strati and Oreopoulou, 2011)

Carotenoid analysis

Determination of carotenoids and their cis-isomers by
HPLC-DAD method

( Strati et al., 2012)
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Drying/Storage Moisture Total lycopene Lycopene All-trans isomers Cis-isomers
conditions content (ng/g dw) loss (%) (%) (%)
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ethyl acetate mixture (50:50, v/v), T=25 °C,
3 extraction steps 30 min each




Conclusions

» The all-trans configuration of lycopene, b-carotene, and lutein
predominated in all solvent extracts

» The yield and isomerization of carotenoids was affected by the
extraction solvent

» The use of non polar or medium-polarity solvents for the extraction
of carotenoids resulted in limited isomerization, even at relatively high
extraction temperatures

» Ethyl lactate affected significantly the isomerization of lycopene (30.4
%), b-carotene (33.0 %) and lutein (44.4 %)

» Considerable isomerization of b-carotene and lutein during extraction
at 25 °C; however, increase of temperature caused degradation of cis-
isomers



Conclusions

» Carotenoids recovered from fresh tomato processing by-products
are maintained relatively stable after industrial processing treatments

» The drying method affected significantly lycopene isomerization,
with the following order:
freeze-drying (4.5 % cis-isomers)
< air drying (5.6 % cis-isomers)
< vacuum drying (8.6 % cis-isomers)
< oven drying (15.6 % cis-isomers)

» Significant loss of carotenoids after the different drying methods and
after storage of tomato processing by-products at -20 °C for 60 days

» Suggestions: Direct extraction of carotenoids from tomato
processing by-products in situ or drying at low temperatures in the
absence of air
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