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Abstract: The bioaccessibility and activity of polyphenols is dependent on their structure and 

entrapment in the food matrix. While dietary lipids are known to transit into the colon, the 

impact of different lipids on the microbiome, and their interactions with dietary polyphenols 

are largely unknown. Here, we investigated the effect of dietary lipids on the bioaccessibility 

of polyphenols from purple/black carrots and adaptation of the gut microbiome in a simulated 

in vitro digestion-fermentation. Coconut oil, sunflower oil, and beef tallow were selected to 

represent common dietary sources of medium-chain fatty acids (MCFAs), long-chain 

polyunsaturated fatty acids (PUFAs), and long-chain polysaturated fatty acids (SFAs), 

respectively. All lipids promoted the bioaccessibility of both anthocyanins and phenolic acids 

during intestinal digestion with coconut oil exhibiting the greatest protection of anthocyanins. 

Similar trends were shown in antioxidant assays (2,2-Diphenyl-1-pricrylhydrazyl (DPPH), 

ferric reducing ability (FRAP), and total phenolic content (TPC)) with higher phytochemical 

bioactivities observed with the addition of dietary lipids. Most bioactive polyphenols were 

decomposed during colonic fermentation. Black carrot modulated diversity and composition 

of a simulated gut microbiome. Dramatic shifts in gut microbiome were caused by coconut 

oil. Inclusion of sunflower oil improved the production of butyrate, potentially due to the 

presence of PUFAs. The results show that the impact of polyphenols in the digestive tract 

should be considered in the context of other components of the diet, particularly lipids. 
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Figure S1. HPLC-DAD profile of anthocyanins (A) at 520 nm and phenolic acids (B) at 320 nm of raw 

black carrot extracts. Peaks: (a) cyanidin 3-xylosyl-(glucosyl)galactoside, (b) cyanidin 3-xylosylgalactoside, 

(c) cyanidin 3-xylosyl-(sinapoylglucosyl)galactoside, (d) cyanidin 3-xylosyl(feruloylglucosyl)galactoside, 

(e) cyanidin 3-xylosyl-(coumaroylglucosyl)galactoside, (f) neo-chlorogenic acid, (g) chlorogenic acid, (h) 

caffeic acid, (i) ferulic acid 


