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Black cumin (N. sativa; Ranunculaceae family) is well known for its numerous bene-
ficial biological effects, while its seed extracts exhibit anti-diabetic, anti-cancer, immuno-
modulatory, anti-microbial, anti-inflammatory, anti-hypertensive and antioxidant activi-
ties [1,2]. This study aimed to evaluate the phenolic and mineral contents, chemical com-
position and antioxidant activity of methanolic extracts from dried black cumin seed pow-
der. In addition, we evaluated, after gastrointestinal digestion, the effect of phenolic com-
ponents and their antioxidant activity by utilising an in vitro gastrointestinal digestion 
process. Black cumin showed high amounts of total phenolic and flavonoid contents (such 
as dihydroxybenzoic acid and ferulic acid) via HPLC analysis. Six mineral elements (Ca, 
Cu, Fe, K, Se and Zn) were determined by using coupled plasma mass spectrometry. 
Twenty-five (25) fatty acids (13 saturated, 7 unsaturated and 5 unsaturated omega fatty 
acids) were identified by gas chromatography, with linoleic acid being the most abundant. 
In addition, black cumin methanolic extract presented higher antioxidant capacity meas-
ured by DPPH, FRAP and TEAC. Finally, dried black cumin powder was evaluated after 
gastrointestinal digestion, with results indicating that phenolics, flavonoids and antioxi-
dant capacity increased in the gastric fraction (1.81-, 1.03- and 2.1-fold, respectively) com-
pared with the undigested methanolic extract. Moreover, a higher amount of total phe-
nolic and flavonoid content, as well as a higher total antioxidant capacity were found pre-
sent in the gastric and elimination fraction than in the bio-accessible fraction (that repre-
sent the colon availability). Our results demonstrate a significant reduction in the quantity 
of phenolic (68%) and flavonoid (95.53%) compounds after gastrointestinal digestion in 
the bio-accessible fraction, together with a decrease in total antioxidant activity, suggest-
ing that phenolic compounds are responsible for the observed antioxidant activity. 
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