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INTRODUCTION

Interest in cold pressed oils in last decade has opened a promising scope for utilisation of their production by-products. One of the most popular oils is the
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one extracted from flaxseed which is mainly popular because of its high essential a-linoleic fatty acid content (up to 60%). Unfortunately, not all nutritionally

valuable compounds are extracted with oil and are left unused in a press cake = solid, defatted by-product of oil production. Apart from that, cold pressing

is a low yield process which leaves at least around 10% of oil in press cakes. These press cakes were used as cattle fed but lately they found their way on

the shelfs of specialised health stores sold as some sort of no gluten flour or used for vegetable protein isolation. Problem of quality of these products and

bioavailability of their nutritional compounds is still being investigated.

The aim of this study was to determine impact of milling type (with or without cryocooling) on composition and content of flaxseed cake sterols, phenols, fatty

acids, fibers, cyclolinopeptides and antioxidant activity of flaxseed cake.

RESULTS

Table 1. Fatty acid profile (%, average T standard deviation, n=3) in hexane extracts
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Table 2. Sterol profile (%, average T standard deviation, n=3) in hexane extracts
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MATHERIALS AND METHODS

Flaxseed seed cake was obtained as a by-product of oil cold pressing in a laboratory oil production with a screw press. The samples were milled on “CryoMill”
(Retsch, Germany) and preliminary studies were undertaken to select grinding parameters of the cake after which 8 and 16 minutes with and without liquid
nitfrogen cooling were chosen. Particle size was determined with laser diffraction. Non-polar extracts were prepared with hexane using modified method
form Kralji¢ et al (2013). The fatty acids and sterols were determined by gas chromatography according to HRN EN I1SO 12966-2:2017 and HRN EN 1SO
12228-1:2014. Polyphenols were extracted using microwaves with modified method from Beejmohun et al (2007) and determined with liquid chromatography.
Cyclolinopeptides were extracted with modified method from Aladedunye et al (2013) and determined with liquid chromatography. Fibre content was
determined using modified AOAC 2011.25 method (Megazyme, 2017). Antioxidant activity was determined by modified FRAP method from Benzie and Strain
(1996).

PHENOLIC COMPOUNDS
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SDG - secoisolariciresinol diglucoside
Figure 2. Phenolic compounds (mg 100 g-1 £ standard deviation, n=3)
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Figure 3. Antioxidant activity of polyphenolic extracts determined with FRAP method (T standard deviation, n=3)

CONCLUSIONS

. Time and milling type had significant impact on the increase in phenolic concentration (p < 0,05). Phenolic concentration was increased by 82% in the

sample treated for 16 minutes using cryocooling compared to the control sample.

. Content of secoisolariciresinol-diglucoside (SDG) was higher by 90% in sample treated for 16 minutes using cryocooling which showed statistically significant

correlation with antioxidant activity (r > 0,66).

. Cryogenic milling had significant effect on yield of saturated fatty acids (p < 0,05) - myristic (C14:0), stearic (C18:0), behenic (C22:0) and lignoceric
(C24:0).

. The results showed significant impact (p < 0,05) of time and milling type on P-sitosterol, f-sitostanol, cycloartenol and A7-avenasterol content.

. The milling results showed a significant effect of cryogenic grinding on cyclolinopeptides CL_A, CL_B, CL_E and CL_OXID. The cryogenic grinding method

did not show any major changes in the proportion of fibers.
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