ANTIOXIDANT ACTIVITY OF BICACTIVE COMPOUNDS IN SEEDS
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like heart disease .and cancer l?y neutralizing harmful molecules. OH 0 distribute heat evenly and protect the compounds.2 Pure methanol
In this study, various extraction methods were used to test the Polyphenol (antioxidant) e

yielded a higher mass percentage of extract than an 80/20
methanol/water mixture but resulted in a lower concentration of
polyphenols in both the extract and in the substrate. Pre-treatment

antioxidant activity of polyphenols from camelina, flax, mustard and Figure 1. Reaction scheme for the reduction of the Folin-Ciocalteu reagent by polyphenols.

black cumin seeds. Extraction techniques such as Soxhlet extraction

and oil pressing are explored to separate the oil from the seeds.
Secondly, microwave assisted solvent extraction is primarly used to
extract polyphenols from the defatted seeds. Ultimately, the Folin-
Ciocalteu method is used to determine the total phenolic content to
evaluate the antioxidative activity of the seeds.
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Finally, all samples were redissolved in methanol and multiple
dilutions were prepared in water. The Folin-Ciocalteu (FC) method
was used to determine and quantify antioxidant activity. In this
method, the yellow FC reagent is reduced by the polyphenolic
compound and turns blue. This change of colour can be measured
with photometry by measuring absorbance at 700 nm. A comercially
available assay kit (Bioquochem KBO03006) was used for this
measurement in combination with a spectrophotometer.

equally oven and MW vyielded higher masspercentages extract but
lower antioxidant activity of the extract.
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MATERIALS AND METHODS

First, a simple Soxhlet extraction (SE) with hexane as an extractant
was carried out. For this, the seeds were ground and the Soxhlet
was left to reflux for 4 h 30 min. After the extraction of the oil- 0% 2% 4% 6% 8%  10%  12%  14%  16%  18%  20%
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content, the ground seeds were left to dry at 50 °C in a vacuum Camelina SE Black cumin SE

oven overnight. Mustard seed St
For the oil pressing, solvents are not needed. Instead an enclosed mHkmdzE
extruding screw is used that can be operated manually with a lever. Flax seed DE @ 40°C
A commercially available PITEBA oil press was used. Additionally, Flax seed PITEBA
the PITEBA uses a small burner to help the oil flow out. The Flax seed DE@65°C
recovered press cake was ground and left to dry. HC:SLEDP”:BA
To extract polyphenolic compounds (antioxidants) from the de-oiled o cood SE MU-Pre
ground seeds, microwave assisted solvent extraction (MASE) was Mustard seed PITEBA
used. Pure methanol was used as an extractant (15 mL/g ground Black cumin PITEBA (80% MeOR)
seeds) and the extraction was carried out for 15 min at 150 W in an Plackcumin FITERA
ETHOS X Extraction System. Temperature was monitored to not

exceed 60 °C.

In parallel with previous methods, direct extraction was used on
ground seeds. A first solvent extraction was carried out with 98%
methanol at 40 °C and 65 °C respectively for two samples. Finally,
any remaining non-polar compounds were removed with multiple
hexane washes. Methanol was evaporated from all samples, which
were then stored at -20 °C for one week before testing. Additionally
the samples were covered in aluminium foil to prevent the
photodegradation of extracted polyphenolic compounds.
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Figure 3. Antioxidant activity per gram (defatted) seeds for different extraction methods.

CONCLUSION

This research focused on identifying the most efficient extraction
methods for isolating polyphenols from seeds such as camelina,
flaxseed, mustard seed and black cumin.

In summary, this study shows that Soxhlet extraction is the most
efficient method for isolating polyphenols from seeds. In the future,
alternative antioxidant assay methods should be explored to more
accurately measure polyphenolic content and avoid overestimation.
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Figure 2. Antioxidant activity (blue) of various seeds for different extraction techniques and
mass percentage (yellow) of dried polyphenol extract with respect to its substrate.

Antioxidant acitivity was expressed in pg gallic acid (GA) per mg
polyphenol extract since GA was used as an external standard. The
PITEBA oil press yielded low polyphenol concentrations. This is
attributed to thermal degradation of polyphenols due to local heat
and friction during pressing. In addition, polyphenols could be
present in the removed oil during pressing. This limits the extraction
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