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BLOOD ORANGE (Citrus x sinensis)

Main Components of Blood Orange

Blood orange is a citrus fruit distinguished by its deep red pigments and high phytochemical
content. Its composition includes:

1. Anthocyanins (Key Differentiator)

e Main pigments (e.g., cyanidin-3-glucoside)
e Responsible for the red/purple colour
e Powerful antioxidants (rare in citrus fruits)

2. Vitamin C (Ascorbic Acid)

e High concentration
e Essential for immune function and collagen synthesis

3. Flavonoids

e Hesperidin, narirutin, quercetin
e Contribute to antioxidant and anti-inflammatory effects

4. Essential Oils (mainly in peel)
Dominated by:

Limonene (major component)
Linalool

B-pinene

y-terpinene

Myrcene



5. Carotenoids
e Support eye health and antioxidant activity
6. Sugars & Organic Acids
e Glucose, fructose, citric acid » energy + taste profile
Key Roles of Blood Orange in the Body
1. Strong Antioxidant Protection

e Anthocyanins + vitamin C reduce oxidative stress
e Help protect cells from damage

2. Cardiovascular Support

e Flavonoids improve blood vessel function
e May reduce LDL oxidation and improve circulation

3. Immune System Support

e High vitamin C enhances immune defense
e Supports skin and wound healing

4. Anti-inflammatory Effects
e Polyphenols help regulate inflammatory pathways

5. Metabolic Health

e Some evidence suggests improved lipid metabolism
e May support weight management and insulin sensitivity

Health-Related Properties of Blood Orange Essential Oils (in Humans)
The essential oils—primarily extracted from the peel—have distinct biological activities:
1. Antioxidant Activity

e Limonene and related terpenes scavenge free radicals
e Help reduce oxidative stress at the cellular level

2. Antimicrobial Effects

e Active against certain bacteria and fungi
e Usefulin food preservation and natural health products

3. Mood & Nervous System Effects

e Citrus oils (especially limonene) linked to:



o Reduced stress and anxiety
o Mild uplifting/antidepressant-like effects (aromatherapy evidence)

4. Anti-inflammatory Properties

e Terpenes modulate inflammatory mediators
e May help reduce low-grade inflammation

5. Cardiometabolic Support

e Limonene may influence lipid metabolism
e Potential role in reducing cholesterol (early evidence)

6. Digestive Benefits

e Traditionally used to:
o Relieve bloating
o Stimulate digestion

Important Considerations

e Essential oils are highly concentrated - should not be ingested without guidance
e Citrus oils can be photosensitizing when applied to skin
e Most health benefits come from whole fruit consumption, not just oils

In Summary
Blood orange combines:

e Anthocyanins - unique antioxidant and cardiovascular benefits
e Vitamin C + flavonoids » immune and anti-inflammatory support
e Essential oils (limonene-rich) » antimicrobial, mood-enhancing, and metabolic effects

Together, these make it a functional food with both nutritional and therapeutic potential.

Here are 5 well-cited research papers and reviews supporting the composition and health-
related properties of Blood orange, including its phytochemicals and essential oils:

Key Research Papers
1. Blood orange phytochemicals and health effects

Timpanaro, N. et al., 2020. Anthocyanins in blood oranges: Composition, stability, and
biological activity. Journal of Agricultural and Food Chemistry, 68(46), pp.13004-13015.



Supports:

e Presence and role of anthocyanins
e Strong antioxidant and anti-inflammatory properties
e Stability and bioactivity in humans

2. Cardiometabolic and antioxidant benefits

Azzini, E. et al., 2017. Effect of blood orange juice consumption on oxidative stress markers in
healthy subjects. Food & Function, 8(2), pp.785-791.

Supports:

e Reduction in oxidative stress biomarkers in humans
e Role of vitamin C + anthocyanins
e Evidence from human intervention study

3. Citrus flavonoids and cardiovascular health

Testai, L. et al., 2013. Citrus flavonoids and cardiovascular health: A review. Journal of
Nutritional Biochemistry, 24(5), pp. 675-686.

Supports:

e Effects of hesperidin and related flavonoids
e Improved vascular function
e Anti-inflammatory and cardioprotective roles

4. Essential oil composition and biological activity

Fisher, K. and Phillips, C.A., 2008. Potential antimicrobial uses of essential oils in food: Is
citrus oil effective? International Journal of Food Microbiology, 128(2), pp. 226-231.

Supports:

e Limonene-rich citrus oils antimicrobial effects
e Activity against bacteria and fungi
e Relevance to human health and food safety

5. Limonene and health-related effects in humans

Sun, J., 2007. D-Limonene: Safety and clinical applications. Alternative Medicine Review,
12(3), pp.259-264.

Supports:

e Limonene as the major essential oil compound
e Antioxidant, anti-inflammatory, and potential anticancer properties
e Effects on metabolism and immune function



How These Papers Support the Claims

Claim Supporting Papers
Anthocyanins = key antioxidant 1,2

compounds

Reduction in oxidative stress (human 2

evidence)

Cardiovascular benefits (flavonoids) 3

Essential oils antimicrobial activity 4

Limonene health effects (anti- 5

inflammatory, metabolic)

Summary

The literature shows that blood orange’s benefits come from multiple interacting
components:

e Anthocyanins - unique antioxidant and anti-inflammatory effects
e Vitamin C & flavonoids » cardiovascular and immune support
e Essential oils (especially limonene) » antimicrobial, metabolic, and neurological effects

Together, these studies provide strong scientific support, including human data, for the
health-related roles discussed.



