Carotenoid pigments in commonly consumed herbs: assessment of their bioaccessibility using an in vitro digestion model
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Many decades of research have confirmed a strong beneficial association between increased dietary intakes of plant-derived foods, rich in phytochemicals including carotenoids, and reduced risk of chronic diseases such as cardiovascular diseases and certain cancers.  A key issue is the necessity to establish the bioavailability of phytochemicals from plant foods.  Human studies to assess bioavailability are expensive, often invasive and of significant duration.  Thus, development of a rapid, in vitro assessment procedure has significant advantages.  
We have successfully developed an in vitro digestion procedure that mimics the digestion process occurring in the intestinal system.  We subjected a range of fruits and vegetables to the in vitro digestion procedure and measured the bioaccessibility of carotenoids (lycopene, beta-carotene, beta-cryptoxanthin, lutein and zeaxanthin) from these foods (1).  We studied the effects of processing and the effects of fat and fibre on bioaccessibility of carotenoids from foods.  The data we have generated to-date demonstrate qualitatively similar results regarding the influence of processing, fat and fibre on carotenoid bioaccessibility to those observed in published human studies (2, 3).  
Herbs are a rich source of bioactive pigments including carotenoids. However, there is very limited information in the literature regarding the content and bioavailability of carotenoids from commonly consumed herbs. Therefore, the objectives of the present study were first, to determine the carotenoid content of eight herbs namely basil (Ocimum basilicum), coriander (Coriandrum sativum), dill (Anethum graveolens), mint (Metha L.), parsley (Petroselinum crispum), rosemary (Rosmarinus officinalis), sage (Salvia officinalis), and tarragon (Artemisia dracunculus L.); and second, to assess carotenoid bioaccessibility from these herbs using the simulated human in vitro digestion model. Carotenoid bioaccessibility is defined as the amount of carotenoids transferred to micelles after digestion when compared with the original amount present in the food. The content of individual carotenoids varied significantly among the herbs tested. Carotenoid bioaccessibility varied from 0-42.8%. Basil and coriander, and their respective micelles, contained the highest levels of beta-carotene, beta-cryptoxanthin, and lutein + zeaxanthin. Our novel findings show that herbs are rich sources of carotenoids and that these foods can significantly contribute to the intake of bioaccessible carotenoids.
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