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In pomace remains around 30% of dry substances rich in bioactive compounds

bottling

Black chokeberries have a strong mouth-drying effect, for this reason, most of times these berries are used to make jams, juices, purées, jellies,
syrups, teas or wines [1]. Pressing juices of these berries generates large amounts of pomace, which usually is discarded or used very inefficiently.
For this reason, is very urgent to find a way how to recover high added value bioactives. It is well known that chokeberries are characterized by
strong antioxidant properties due to high content of polyphenolic compounds, whereas its pomace is also rich in bioactives, especially anthocyanins,
procyanidins, flavonols and phenolic acids; although these pomaces are a good source of lipophilic compounds such as fatty acids, triacylglycerols,
tocopherols etc [2]. The aim of this study was to evaluate the possibilities of fractionation of the chokeberry pomace lipophilic fraction during
supercritical fluid extraction with carbon dioxide (SFE-CO2) with or without co-solvent ethanol (5%) in two post-extraction separators by changing
the temperature in the range of subcritical CO2 level at a constant pressure and to characterize the composition of the obtained fractions.

pressing

Four tocopherols and 5 phytosterols were preliminarily quantified in the extracts and fractions. It may be observed that, in the case of pure supercritical CO2, the concentration of 
tocopherols amd phytosterols was higher in second separator. The addition of co-solvent 5% EtOH increased the concentration of these compounds in first separator. It might be 
concluded that, by modifying the supercritical extraction solvent and changing the parameters of the system separators, it is possible to produce fractions of lipophilic substances 
of various compositions
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Fractionation by 
supercritical 

fluid extraction 
with CO2 (SFE-
CO2)

Bioactive compound SFE-CO2 Heavy fraction Light fraction

Stigmasterol, µg/g 71.97 63.52-98.93 62.66-106.48

β-sitosterol, µg/g 1425.63 1621.34-2139.76 1813.90-2315.69

Ergosterol,  µg/g 345.93 493.77-911.03 370.78-1081.20

Campesterol, µg/g 121.64 151.38-212.34 118.20-218.08

Cholestan-3-ol, µg/g 18.54 21.20-23.64 21.25-29.64

α-tocopherol, µg/g 70.21 85.95-141.79 130.46-252.61

β+γ-tocopherol, µg/g 246.70 237-341 199.47-414.83

δ-tocopherol, µg/g 58.67 51.07-76.49 58.30-86.37
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Table 1. The yield and antioxidant activity of different fractions

The TAGs composition of Aronia pomace (heavy and light) fractions: LLLn (23.26- 24.18%), LnLnLn
(4.34-5.60%), SLO (0.97-1.58%), PLS (0.58-0.80%), LLnLn (13.20-15.27%), OLL (10.02-12.06%), 
PLnLn (2.92-3.98%), PLL (5.78-6.30%), OLnL (20.95-22.14%), PLO (2.13-2.59%) , SLL (3.85-5.10%). 
There is no significant differences between fractions obtained by different conditions. The 
addition of co-solvent also did not have any effect. 
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Extraction
method

Fraction
EtOH, 

%
Temperature, 

℃
Yield, %

ORAC, mg TE/g 
extract

ORAC, mg TE/g 
D.W

SFE-CO2

without 
cooling

– 0 – 6.86 ± 0.65 140.08 ± 6.82 9.61 ± 0.47

– 5 – 7.94 ± 0.03 185.06 ± 11.37 14.69 ± 0.90

SFE-CO2

with 
cooling

LF 0

0 0.37 ± 0.09 310.22 ± 35.94 1.15 ± 0.13

-10 0.53 ± 0.08 429.74 ± 20.85 2.28 ± 0.11

-20 0.84 ± 0.11 329.99 ± 25.46 2.77 ± 0.21

LF 5

0 4.41 ± 0.64 339.67 ± 29.31 14.98 ± 1.29

-10 3.9 ± 0.44 218.74 ± 16.27 8.53 ± 0.63

-20 4.16 ± 0.62 203.71 ± 18.98 8.47 ± 0.79

HF
0

0 6.49 ± 0.09 99.05 ± 5.29 6.43 ± 0.34

-10 6.33 ± 0.08 97.20 ± 4.98 6.15 ± 0.32

-20 6.01 ± 0.11 82.70 ± 7.94 4.97 ± 0.48

HF 5

0 3.53 ± 0.64 41.89 ± 4.43 2.61 ± 0.28

-10 4.04 ± 0.44 54.67 ± 3.78 3.46 ± 0.24

-20 3.77 ± 0.62 36.84 ± 2.90 2.21 ± 0.17

Table 2. Tocopherols and phytosterols content in fractions without co-solvent

Table 3. Tocopherols and phytosterols content in fractions with 5% co-solvent

Bioactive compound SFE-CO2 Heavy fraction Light fraction

Stigmasterol, µg/g 86.92 93.73-102.64 74.61-83.61

β-sitosterol, µg/g 1690.59 2143.41-2544.67 1997.64-2167.38

Ergosterol,  µg/g 457.62 368.57-607.26 492.58-697.39

Campesterol, µg/g 164.17 196.18-225.68 147.42-160.59

Cholestan-3-ol, µg/g 26.08 24.82-25.52 23.84-25.15

α-tocopherol, µg/g 97.05 148.79-169.78 133.05-184.88

β+γ-tocopherol, µg/g 127.28 206.09-286.55 237.30-268.07

δ-tocopherol, µg/g 54.13 37.13-66.26 56.80-77.43
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