QINGDAO NATURE LIFE INTERNATIONAL TRADE CO., LTD.

Analysis of the Unique Properties of Blueberry Extract

Blueberry extract is a complex of natural active ingredients prepared from the ripe fruit of Vaccinium corymbosum

(Ericaceae family) via extraction, concentration and purification. It is rich in polyphenols such as anthocyanins,

flavonols and phenolic acids. With unique physicochemical properties, multi-target functional characteristics and

irreplaceable application performance, it is a high-end functional raw material widely used in food, dietary

supplements, pharmaceuticals and cosmetics.

I. Physicochemical Properties

1. Appearance and Color

Form: High-quality blueberry extract is usually a dark purple to purplish-black powder; some products are

reddish-purple liquids with natural blueberry aroma, no off-odor and no visible impurities.

Color Source: Mainly attributed to anthocyanins (anthocyanidins), which account for 50%—70% of total

polyphenols, presenting a stable blue-purple hue distinct from other plant extracts.

2. Solubility and Stability

Solubility: Excellent water solubility (anthocyanins are water-soluble pigments). It dissolves rapidly in

polar solvents such as water, ethanol and methanol, but poorly in non-polar solvents, making it suitable for

aqueous formulations in foods, beverages and dietary supplements.

Stability:

@)

Thermal Stability: Stable at room temperature; prolonged heating above 80°C causes
anthocyanin degradation, so processing temperature must be controlled.

Light Stability: Sensitive to UV light and prone to fading under illumination; storage and
processing require protection from light.

pH Stability: Color and activity are most stable under acidic conditions (pH 2—5); discoloration
and activity loss easily occur in neutral/alkaline environments. It is suitable for acidic food and

supplement formulations.

3. Composition (Core Indicators)

Key Active Components:

o

Anthocyanins: Typically 25%—40% (mainstream industrial specification), including more than
15 monomers such as cyanidin, delphinidin, malvidin, peonidin and petunidin, forming a full
anthocyanin profile with strong synergistic activity.

Flavonols: Quercetin, kaempferol, myricetin, etc., accounting for 5%-10%, assisting in
antioxidant and anti-inflammatory effects.

Phenolic Acids: Chlorogenic acid, caffeic acid, etc., accounting for 3%-8%, enhancing
antioxidant and vascular-protective activities.

Others: Vitamin C, dietary fiber, minerals and other trace components, which synergistically

improve overall efficacy.

Key Quality Specifications: Moisture <5%, Ash <5%, Heavy metals (Pb, As, Hg) <10 ppm,

Microbiological limits meet food-grade standards to ensure application safety.
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I1. Functional Properties

1. Superior Antioxidant Activity (Core Function)

Free Radical Scavenging Capacity: ORAC value reaches 6000-8000 pmol TE/g, much higher than
common fruits such as apple and orange. The antioxidant activity of anthocyanins is 20 times that of
vitamin C and 50 times that of vitamin E, effectively scavenging superoxide anion, hydroxyl radical,
DPPH radical, etc.

Mechanism: Anthocyanin molecules contain multiple phenolic hydroxyl groups that donate hydrogen
atoms to neutralize free radicals and stabilize radical intermediates. They also activate endogenous
antioxidant enzymes (SOD, CAT, glutathione peroxidase) and strengthen the body’s antioxidant defense
system.

Bioavailability: As water-soluble small molecules, they enter the bloodstream within 20 minutes after oral
administration, distribute to tissues throughout the body within 45 minutes, show 100% bioavailability,

cross the blood-brain barrier, and last for 72 hours.

2. Eye Health Protection (Most Distinctive Function)

Promotes Rhodopsin Regeneration: Accelerates the synthesis and regeneration of retinal rhodopsin,
improves dark adaptation, relieves night vision weakness, glare sensitivity and eye fatigue.

Improves Ocular Microcirculation: Enhances capillary elasticity, reduces vascular permeability, inhibits
vascular endothelial growth factor (VEGF), and delays the progression of degenerative eye diseases such
as diabetic retinopathy, age-related macular degeneration (AMD) and cataracts.

Clinical Evidence: Numerous studies confirm that daily intake of 50-100 mg anthocyanins significantly

relieves eye fatigue and improves visual sensitivity, making it a premium ingredient for eye health.

3. Cardiovascular and Metabolic Health Regulation

Vascular Protection: Reduces LDL-C oxidation and atherosclerotic plaque formation; enhances vascular
resilience, regulates blood pressure and improves blood circulation.

Anti-Inflammatory & Immunomodulation: Inhibits inflammatory pathways such as NF-kB and
alleviates chronic inflammation; flavonols regulate immune cell function and enhance resistance.

Blood Glucose Regulation: Improves insulin sensitivity, delays carbohydrate absorption, helps stabilize

postprandial blood glucose, and is suitable for diabetic support formulations.

4. Neuroprotection & Cognitive Enhancement

Crosses Blood-Brain Barrier: Anthocyanins directly enter brain tissue, scavenge cerebral free radicals
and protect neurons from oxidative damage.
Delays Brain Aging: Inhibits B-amyloid deposition, improves cerebral blood flow, enhances memory and

cognitive function, and reduces the risk of dementia.

5. Skin Anti-Aging & Repair (Topical Advantage)

Anti-Photoaging: Scavenges UV-induced free radicals, reduces photodamage and hyperpigmentation,
protects collagen and elastin fibers.
Anti-Inflammatory & Soothing: Relieves skin inflammation and sensitivity, repairs the skin barrier,

suitable for sensitive-skin and anti-aging cosmetic formulations.
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ITI. Unique Performance Advantages
1. Component Synergy: Full-Spectrum Activity & Enhanced Efficacy
Blueberry extract contains a combination of anthocyanins + flavonols + phenolic acids, forming a full-spectrum
antioxidant + multi-target regulatory system that cannot be replaced by single ingredients.
Anthocyanins mainly provide antioxidant and eye-protective effects; flavonols support cardiovascular and immune
health; phenolic acids contribute to anti-inflammation and metabolic regulation. Together they achieve a 1+1+1>3
synergistic effect, distinguishing it from single anthocyanin extracts.
2. Application Adaptability: Multi-Scene Compatibility & Process-Friendly
e Water Solubility: Suitable for foods and supplements including beverages, yogurt, solid drinks, tablets and
softgels without complex solubilization processes.
e Natural Color: Replaces synthetic colorants (e.g., Brilliant Blue, Amaranth), imparts a natural blue-purple
color, aligns with the clean label trend and increases product added value.
¢ Controllable Stability: Encapsulation technologies (e.g., casein encapsulation) improve anthocyanin
stability and bioavailability, enabling use in harsh processing conditions (high temperature, light) and
reducing raw material loss.
3. Safety & Compliance: Natural Origin & Clinical Support
e Natural & Safe: Derived from edible blueberry fruit with no artificial additives. Toxicology tests confirm
no acute or chronic toxicity, suitable for long-term consumption.
¢ Regulatory Recognition: Listed in China GB 2760 (Food Additive Standard), US GRAS and EU food
ingredient catalogs, legally used worldwide.
o Strong Clinical Data: Eye protection, antioxidant and cardiovascular benefits are supported by extensive
in vitro, animal and human clinical studies, with higher reliability than ordinary plant extracts.
4. Industrial & Technological Strength: Large-Scale Production & High Purity
¢ Stable Raw Material Supply: High-quality blueberry cultivars (e.g., “Lanmei No. 17°) are commercially
cultivated nationwide, ensuring stable supply, low batch variation and suitability for industrial mass
production.
e High-Purity Technology: Modern extraction techniques (ultrasonic-assisted, membrane separation,
chromatographic purification) can increase anthocyanin purity up to 40%, higher than European bilberry

extract (=36%), enabling efficacy-based addition rather than symbolic addition.

IV. Conclusion

Centered on high-purity anthocyanins and based on multi-component synergy, blueberry extract combines excellent
physicochemical stability, multi-target biological activity and unique application adaptability.

It is a benchmark natural functional raw material integrating efficacy, safety and compliance.

Its core uniqueness lies in:

full-spectrum active component synergy, precise targeting for eye health, wide processing compatibility, high purity
and high bioavailability.

It possesses irreplaceable application value in food, dietary supplements, pharmaceuticals and cosmetics.




