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Current state of knowledge:

 Current growing demand for minor oilseed

processing is related to the consumption of

functional foods and nutraceuticals.

 Linseeds and hemp seeds are excellent

sources of essential fatty acid, lignans,

phenolic acids, fiber and various minerals.

 Lignans and their metabolites have

(anti)estrogenic properties.

Importance to the field:

 Special design of screw presses for the

processing of oilseeds in the modified

atmosphere of argon is an original approach.

 The study was devoted to the effect of screw

pressing on the yield of bioactive compounds

(tocopherols, phytosterols, pigments).

 Protective atmosphere was minimizing the risk

of undesired autoxidation reactions.
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(i) CH3COCl, pyridine, CH2Cl2 

(ii) PCC, Celite, benzene      

(iii) Na2CO3, CH3OH/H2O

(iv) NaBH4, CeCl3 7H2O

CH3OH/THF (2:1, v/v)

sitosterol 7-oxositosterol 65% 7 -hydroxysitosterol 
42%

sitosterol
5 ,6 /5 ,6 -epoxysitosterol 
68%

sitostan-3 ,5 ,6 -triol 
20%

(v) m-CPBA, benzene (vi) H2SO4

propanol/H2O (1:1, v/v)

(viii) methyl linoleate, AIBN

(ix) TPP, BHT                         

(x) KOH, CH
3OH

(vii) F
eCl 3

 6H2
O

DEE/CH3
OH/H2

O (3:2:2, v/v/v)
tocopherol 
derivatives

tocopheroquinone derivatives 71%

8 -hydroxytocopherone derivatives 25%

R = H, CH
3
                            

R´= 4,8,12-trimethyltridecyl 
substituent

 The aim of the screw pressing

optimization conditions was an

effective protection of nutraceuticals

and other beneficial compounds

prone to oxidative damage.

 Temperature-dependent isolation of

pigments (pheophytins, carotenoids)

was observed.

 Dissipation of mechanical energy

doubled the content of pheophytins.

 The higher the screw pressing

temperature, the higher the content

of γ-tocopherol (223 - 416 mg/kg).

 Novel markers such as ortho-

and para-tocopherylquinones, 5,6-

epoxy-, 7-hydroxy-, 7-

oxophytosterols; and polyphenol

oxidation products were synthetized

and characterized by EI-MS, APCI-MS

and 1D/2D NMR techniques.

 In the second part of the study, ageing of

selected compounds was investigated in

oilseed products under conditions simulating

storage by consumers (5, 25 °C).

 Initial peroxide values of vegetable oils did not

exceed the level of 1 meq act. O/kg.

 Application of protective atmosphere resulted

in the lower formation of volatile carbonyl

compounds. Moreover, oxidation products of

phytosterol and tocopherols (100-101 mg/kg)

were detected only for unprotected oils.

 Two dominant secoisolariciresinol oxidation

products were observed in total ion current

profile. First compound was identified as (+)-

cyclolariciresinol, known as isolariciresinol,

and second compound was identified as

semiquinone lignan derivative.
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(+)-cyclolariciresinol

semiquinone derivative


