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Among the bioactive phytochemicals, carotenoids have been the most studied from various aspects. Carotenoids, the basic 
source of yellow, orange, and red plant pigments, are widely distributed in nature. Carotenoids are ubiquitous compounds 

playing a role in a range of special processes. Thus, they are regarded as essential compounds for life mainly due to their various 
roles. Recently, various genes involved in carotenoid biosynthesis of several bacterial organisms have been identified, which offers 
new opportunities for the genetic engineering of carotenoid synthesis in vivo. Carotenoids are present in all living organisms, 
from bacteria and algae to higher plants, in both non-photosynthetic and photosynthetic tissues and are present in most com-
monly consumed vegetables and fruits. The most-studied carotenoids are α-carotene, β-carotene, lycopene, lutein, zeaxanthin, 
and cryptoxanthin. The group of carotenoids consist more than 700 phytochemicals, which constitute photosynthetic membranes 
and produce colors in plants and animals. Out of 700 pigments, only about twenty-four commonly occur in human foodstuffs. 
The principal carotenoids of foods are β-carotene, β-cryptoxanthin, lycopene, lutein and violaxanthin. Except for violaxanthin, 
there are also the principal carotenoids found in the human plasma and together with zeaxanthin, are the carotenoids most stud-
ied in terms of human health. Carotenoid pigments, which are abundant in many fruits and vegetables, have been studied for 
their diverse roles in phytomedicine.
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