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Classification of carotenoids

▪ fat-soluble pigments 

Carotenoids

Xanthophylls Carotene

• Lutein
• Zeaxanthin
• Cucumin
• Cryptoxanthin

• Lycopene
• Carotene

(α, β, γ, δ) Pro-vitamin
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Sources of carotenoids

▪ Organic pigmented produced by the fungi, several bacteria, and plastids of algae 
and plants. 

▪ Carotenoids are abundantly found in deeply pigmented fruits and vegetables, in 
which the orange-yellow vegetables and fruits are rich in β-carotene and α-
carotene. 

▪ α-cryptoxanthin, lycopene, and lutein are found in orange fruits, tomatoes, and 
tomato products, and dark green vegetables, respectively. 

▪ Egg yolk is a highly bioavailable source of zeaxanthin and lutein
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What is the Role of 
Carotenoids in Health?
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CAROTENOIDS
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Biological activities of the main carotenoids used in the treatment of various diseases

Milani et al., 2016
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Generals benefits of carotenoids from palm oil (α, β 
carotene)

▪ Pro-vitamin A

▪ Support vision

▪ Immune function

▪ Supporting cell growth

▪ Fetal development

▪ Antioxidant

▪ Metabolic syndrome

▪ Cognitive function

▪ Bone strength

▪ Cancer
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As Pro-vitamin A

▪ Few studies have reported the potential of red palm oil (RPO) as the precursors of 
vitamin A and its effect in alleviating vitamin A deficiency (VAD) is similar compared 
to vitamin A supplements.

▪ According to a meta-analysis studied by Dong et al., (2017) the results showed that 
supplementation with a low level of red palm oil (≤ 8 g RPO) to children and adults 
lead to an increase in serum retinol levels and β-carotene levels, but the serum α-
carotene levels have no significant differences upon consumption of RPO
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Recommended vitamin A intake

▪ Children: 400-450 μg/day

▪ Adolescent and adults: men and women - 600μg/day

▪ Pregnancy: 800 μg/day

▪ Lactation: 850 μg/day
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Pro-vitamin A and Obesity

▪ According to a meta-analysis studied by Yao et al., (2021), carotenoids show 
promising effects in overweight or obese subjects.

▪ Possible mechanism 

▪ Block the formation of adipocytes

▪ Decrease fat accumulation, and 

▪ Be involved in the inflammatory response
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Carotenoids and Metabolic Syndrome (MetS)

▪ Serum levels of carotenoids, particularly α- and β-carotene, as well as retinyl esters, were 
inversely associated with MetS

▪ Dietary intakes of alpha and beta-carotene were significantly associated with the reduced risk of 
mortality from coronary heart disease (CHD) (Gao et al., 2021). 

▪ Intakes of α-carotene, β-carotene, β-cryptoxanthin, lycopene, lutein with zeaxanthin, and total 
carotenoids were inversely associated with hypertension in US adults. The intake of total 
carotenoids was suggested at least 100 μg/kg per day for general adult population (Li et al., 
2019)

▪ High intake of total carotenoids, β-carotene, β-cryptoxanthin, lycopene and lut-zea may be 
associated with a low risk of developing preeclampsia (PE) (Kang et al., 2022)
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Carotenoids and Bone Health

▪ Higher intake of β-carotene and β-cryptoxanthin were associated with lower risk of 
osteoporosis. A very high intake of lutein + zeaxanthin was also associated with lower 
risk of osteoporosis. 

▪ Meta-analysis suggests that β-carotene intake was inversely associated with fracture 
risk, which was consistently observed for case-control and cohort studies.

Dietary carotenoid intake and osteoporosis: the National Health 
and Nutrition Examination Survey, 2005–2018
Kan et al (Archives of Osteoporosis, 2022, 17 (2) 
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Carotenoids and Type 2 Diabetes Mellitus

▪ Higher dietary intakes and circulating concentrations of total carotenoids, 
especially β-carotene, were associated with a lower risk of T2D. 

▪ Higher concentrations of serum β-carotene were significantly associated with an 
increased risk of cardiovascular mortality among individuals with T2D (Qiu et al., 
2022)
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Carotenoids and Cognitive Function

▪ Higher α-carotene levels in blood were associated with higher global cognition 
scores in a US population at risk for cognitive decline. 

▪ α-carotene, β-carotene, β-cryptoxanthin, lycopene, lutein with zeaxanthin, and 
total carotenoid intake may be inversely associated with the risk of depressive 
symptoms in the U.S. adults.
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The Physicians' Health Study II found that long-term (18 years) β-carotene 
supplementation (50 mg on alternate days) helped to maintain cognitive performance 
in a generally healthy population.



Carotenoids and Cancer

▪ The carotenoids and vitamin E tocotrienols of RPO both is said to have a beneficial 
effect on the consequences of chemotherapy (Loganathan et al., 2017; Oguntibeju et 
al. 2009)

▪ Colonic tumor biomarker ACF (aberrant crypt foci) on the rat subjects with 
azoxymethane-induced colon cancer, supplementation of RPO for 13 weeks could 
decrease the number of ACF in the subjects. In contrast, glutathione S-transferase 
activity was found to increase in the liver. 

▪ RPO’s anticancer properties can induce apoptosis in highly malignant mouse mammary 
epithelial cell at treatment doses.
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The relationship 
between 
carotenoids intake 
and prevention of 
diseases
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▪ β-carotene significantly decreased the severity of colitis in rats, lower 
proinflammatory cytokines and also significantly increased the 
abundance of Faecalibacterium, the levels of which negatively 
correlated with the levels of inflammatory cytokines (Zhu et al., 2021).
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The variation in results between these population-based 
supplementation trials:

▪different doses and formulations

▪administration with different combinations of other 
nutrients, and 

▪ the effect of differences in diet and lifestyle factors. 
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Conclusion

▪ Natural foods is better than supplements. 

▪ Moderation

▪ PREVENTION IS BETTER THAN CURE
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