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Carotenoids are red, orange, and yellow fat-soluble pigments that exist in nature, and are known
as physiologically active substances with various functions, such as provitamin A, antioxidant, anti-in-
flammatory, and anticancer. Because of their physiological activity and color availability, carotenoids
are widely used in the food, cosmetics, and aquaculture industries. Currently, most carotenoids used
industrially use chemical synthesis because of their low production cost, but natural carotenoids are
in the spotlight because of their safety and physiologically active effects. However, the production
of carotenoids in plants and animals is limited for economic reasons. Carotenoids produced by bacteria
have a good advantage in replacing carotenoids produced by chemical synthesis. Since carotenoids
produced from bacteria have limited industrial applications due to low productivity, studies are con-
tinuously being conducted to increase the production of carotenoids by bacteria. Studies conducted
to increase carotenoid production from bacteria include the activity of enzymes in the bacterial car-
otenoid biosynthesis pathway, the development of mutant strains using physical and chemical mutagens,
increasing carotenoid productivity in strain construction through genetic engineering, carotenoid accu-
mulation through stress induction, fermentation medium composition, culture conditions, co-culture
with other strains, etc. The aim of this article was to review studies conducted to increase the pro-

ductivity of carotenoids from bacteria.
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Table 1. List of carotenoids producing bacteria
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reported by various studies

413

Carbon backbone Carotenoids Organism Reference
Altererythrobacter ishigakiensis Matsumoto et. al. [37]
Paracoccus haeundaensis Lee et. al. [31]
Astaxanthin Paracoccus marcusii Harker et. al. [20]
Paracoccus carotinifaciens Tsubokura et. al. [57]
Sphingomicrobium astaxanthinifaciens Shahina et. al. [50]
Aquibacter zeaxanthinifaciens Hameed et. al. [19]
Mesoflavibacter aestuarii Lee et. al. [30]
Cao Zeaxanthin Mesoflavibacter zeaxanthinifaciens Asker et. al. [1]
Paracoccus zeaxanthinifaciens Joshi et. al. [24]
Zeaxanthinibacter enoshimensis Asker et. al. [2]
Dietzia maris De Neve et. al. [10]
Canthaxanthin Dietzia natronolimnaea Khodaiyan et. al. [27]
Gordonia jacobaea De Miguel et. al. [9]
Lycopene Rhodospirillum rubrum Wang et. al. [58]
Sarcinaxanthin Kocuria palustris Kovacs et. al. [28]
X
Cso Micrococcus luteus Netzer et. al. [40]
Decaprenoxanthin Kocuria gwangallinsis Seo et. al. [49]
Methyl 5-gl 1-5,6-dihydro-
Cso YR S-gIucosy=-,b-ailyaro Planococcus maritimus Takemura et. al. [55]
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Fig. 1. Various carotenoids produced by the carotenoid biosynthetic pathway. IPP and DMAPP produced by the isoprenoid pathway
are precursors of the carotenoid biosynthesis pathway. Cso carotenoids lycoepne, beta-carotene, astaxanthin, etc. are bio-
synthesized by enzymes such as CrtE, CrtB, Crtl, CrtY, CrtZ, and CrtW. Csy carotenoids are biosynthesized by enzymes
such as CrtM, CrtN, CrtP, and CrtNc using FPP as a substrate. Csyo carotenoids are biosynthesized by enzymes such
as CrtEb, CrtYe, and CrtYf using lycopene as a substrate.
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