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Abstract: (-carotene is an important natural plant pigment and has various physiological functions in organisms. With
the proposition of systematic biology and progress in carotenoids biosynthesis since the 1960s, metabolic engineering has
played a significant role in enhancing carotenoid production. In this review, we present B-carotene’s traditional production
methods and metabolic engineering strategies for constructing B-carotene-producing strains. Meanwhile, main problems
and corresponding solutions to improve B-carotene yield of engineered strains were further analyzed, for further efficient

microbial production of B-carotene.
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Fig. 1 Structure of B-carotene.
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Table 1 Content of total carotene and f§-carotene in some food™*!

Names Carotenoids content B-carotene content B-carotene percentage in carotenoids
(mg/100 g) (mg/100 g) (%)
Sweet potato 2.23+0.23 1.87+0.14 84.10+5.07
Carrot 8.85+2.00 6.50+1.46 69.70+6.96
Pumpkin 2.06+0.77 1.16+0.57 55.10£8.19
Mango 2.21£1.15 1.71+0.95 76.90+7.55
Tomato 3.09+£0.10 0.06+0.01 19.00+1.41
Green chillies 2.44+0.46 1.13+£0.80 49.60+8.82
French beans 1.26+0.03 0.39+0.02 31.00+1.79
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Fig. 2 B-carotene biosynthesis pathways. G3P: glyceraldehyde-3-phosphate; DXP: 1-deoxy-D-xylulose-5-phosphate;
MEP: 2C-methyl-D-erythritol-4-phosphate; IPP: isopentenyl diphosphate; DMAPP: dimethylallyl diphosphate; FPP:
farnesyl diphosphate; GGPP: geranylgeranyl diphosphate; HMG-CoA: 3-hydroxy-3-methylglutaryl coenzyme A; dxs:
1-deoxyxylulose-5-phosphate ~ synthase;  dxr:  1-deoxy-D-xylulose-5-phosphate  reductoisomerase;  ispD:
4-diphosphocytidyl-2-C-methyl-Derythritol kinase; ispE: 4-diphosphocytidyl-2-C-methyl-Derythritol synthase; ispF:
2-C-methyl-D-erythritol-2,4-cyclodiphosphate synthase; ispG: 1-hydroxy-2-methyl-2-(E)-butenyl 4-diphosphate
synthase; ispH: 4-hydroxy-3-methylbut-2-enyl diphosphate reductase; idi: isopentenyl diphosphate isomerase; ispA:
geranyltranstransferase; crtE: GGPP synthase; crtB: phytoene synthase; crtl: phytoene desaturase; crtY: lycopene
cyclase; atoB: acetoacetyl-CoA thiolase; mvaS: HMG-CoA synthase; mvaA: HMG-CoA reductase; mvaK;:
mevalonate kinase; mvaK,: phosphomevalonate kinase; mvaD: diphosphomevalonate decarboxylase.
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