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Analysis of the Unique Properties of Pueraria Lobata Extract

Pueraria Lobata Extract (also known as Kudzu Extract) is a standardized natural active complex prepared from the dried roots of Pueraria lobata (Willd.)
Ohwi or Pueraria thomsonii Benth. (Leguminosae family) using modern processes including crushing, ethanol reflux extraction, macroporous resin
purification, refining and impurity removal, concentration, and low-temperature drying. It is a well-recognized classic natural raw material in the fields of
cardiovascular and cerebrovascular health, metabolic regulation, and endocrine modulation, and is also one of the most widely applied natural flavonoid
materials in the medicinal and edible homologous category. Its core value is supported by the synergy of three dimensions: physicochemical properties, key
components and efficacy, and unique properties, which are progressive and interrelated: physicochemical properties determine component stability and
application compatibility; key components serve as the material basis for efficacy and unique properties; and unique properties represent the comprehensive
embodiment of the above two, jointly establishing its core competitiveness in food, health food, pharmaceutical, and cosmetic industries. This paper
systematically analyzes its core value around the three core themes, combined with application value and technical advantages. All contents are referenced

from the Chinese Pharmacopoeia (2020 Edition), industry standards for plant extracts, and authoritative pharmacological research literature.

I. Physicochemical Properties of Pueraria Lobata Extract
The physicochemical properties of Pueraria Lobata Extract directly determine its processing stability, solubility, and application compatibility, which are

prerequisites for efficacy exertion. The core properties sorted by application relevance are as follows:

() Appearance and Solubility
The appearance and solubility vary slightly with preparation process, purity, and puerarin content, but the core performance is consistent, adapting to different
application scenarios and meeting industrial standardization requirements:
e Appearance: Standardized total flavonoid extract (total isoflavones >30%) is a fine brownish-yellow to brown powder with moderate fluidity, no
caking, no visible foreign impurities under normal vision, slight odor, and slightly bitter and sweet taste. High-purity puerarin extract (puerarin >40%)

is a light yellow to off-white powder, and puerarin single crystal (=98%) appears as white needle crystals with a faint odor and no peculiar smell.
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Extracts prepared from fully grown, mold-free, and insect-free roots of Pueraria lobata exhibit higher active component content, uniform color, and
superior quality. The total isoflavone content of Pueraria lobata extract is significantly higher than that of Pueraria thomsonii extract.

Solubility: Conventional extracts show good solubility in hot water and are soluble in warm water; high-purity modified products achieve full water
solubility without precipitation or flocculation. They are readily soluble in alcoholic solvents such as methanol and ethanol, slightly soluble in cold
water, and insoluble in strong organic solvents including ether, chloroform, and petroleum ether. Water-soluble Pueraria Lobata Extract is compatible
with mainstream dosage forms such as solid beverages, compressed tablets, oral liquids, and meal replacement powders, while ethanol-extracted
refined products suit formulations for health foods, pharmaceuticals, and cosmetics. It perfectly solves the pain points of poor solubility and easy

precipitation of similar flavonoid materials without excessive addition of solubilizers.

(I@) Stability and Tolerance

The active components possess favorable stability, compatible with conventional mild processing techniques and convenient storage, as well as suitable

environmental tolerance, providing guarantees for industrial production and long-term application:

Thermal stability: The core active ingredients (isoflavonoids) retain >92% activity when processed below 60°C for 30 minutes. Activity decreases
slowly under prolonged heating above 80°C, and total isoflavone activity drops below 70% after boiling at 100°C for 10 minutes. Low-temperature
concentration, vacuum drying, and instantaneous sterilization processes can maximize activity retention, making it suitable for reconstituted, baked,
and mildly sterilized foods. It is not recommended for high-temperature frying or long-term cooking scenarios.

PH tolerance: Active components are highly stable within pH 4.0—7.5, compatible with acidic and neutral formulations (e.g., fruit and vegetable
beverages, tablets, powders, oral liquids). Under strong acid (pH <3.0) or strong alkali (pH >8.5) conditions, flavonoid glycosidic bonds are prone to
cleavage, leading to reduced activity and weakened efficacy. Therefore, pH must be strictly controlled during formulation design to avoid mixing with
strong acid or alkaline ingredients.

Storage stability: Under sealed, light-proof conditions at <25°C and relative humidity <60%, the powdered extract has a shelf life of 24 months with
no significant oxidation, caking, moisture absorption, odor, or activity loss during storage. Avoid direct strong light, high temperature, and high

humidity; seal promptly after opening to further enhance storage stability and reduce storage and transportation losses.
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(I1T) Other Key Physicochemical Properties

Purity and detection characteristics: Mainstream industrial standard specifications are total isoflavones >30% and puerarin >8%
(pharmacopoeial medicinal standard). For food and health food grade, customized specifications include puerarin 10%—98% and total isoflavones
15%—60%. Moisture <7.0%, ash <5.0%, heavy metals <10 ppm, pesticide residues comply with national and pharmacopoeial requirements, and
microbial limits meet standards. Puerarin content is determined by HPLC, and total isoflavones by UV-Vis. The relative standard deviation (RSD) of
components between batches is <2.0%, featuring outstanding quality stability and facilitating industrial quality control.

Safety: The maximum tolerated oral dose in mice is >20 g/kg, categorized as practically non-toxic. It is non-irritating to the skin, mild and non-
irritating orally, with no hepatotoxicity or nephrotoxicity upon long-term administration, and no mutagenic or teratogenic effects. Impurities such as
starch and crude fiber are rigorously removed with no sensitization risk. The incidence of adverse reactions is extremely low; only a small number of
people with spleen-stomach deficiency-cold experience mild abdominal distension when taken on an empty stomach, which can be relieved by dose
reduction.

Hygroscopicity: At 25°C and 60% relative humidity, moisture absorption rate <12%. The powder is resistant to caking and adhesion, facilitating
storage, transportation, and automated processing, reducing processing loss and industrial production costs.

Molecular characteristics: The core active substance is C-glycosyl isoflavone, represented by puerarin, which contains a glucosidic bond and
exhibits both water solubility and liposolubility. It can dissolve rapidly in body fluids for absorption and penetrate cell membranes to act on targets.
This unique molecular structure constitutes the physicochemical basis for its multi-target regulatory efficacy and is the key marker distinguishing it

from common flavonoid materials such as soybean isoflavones and Ginkgo biloba flavonoids.

I1. Key Components and Corresponding Efficacies of Pueraria Lobata Extract

Pueraria Lobata Extract contains dozens of chemical components, with core active components accounting for >90%. Each component has clear efficacy and

synergistic effects, providing a solid material basis for unique properties. Its component ratio and efficacies are verified by authoritative research:
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(I) Core Active Components

1. Puerarin (Core Functional Factor)

A natural C-glycosyl isoflavone, the marker component of Pueraria Lobata Extract, accounting for more than 50% of total isoflavones, with no artificial chemical
modification and pure natural origin:

e Core efficacy: Dilates coronary and cerebral blood vessels, improves cardio-cerebral microcirculation, increases blood flow, and reduces vascular
resistance; inhibits platelet aggregation, prevents thrombosis, protects myocardium and brain tissue, and alleviates ischemic injury; regulates blood
glucose and lipids, enhances insulin sensitivity, exerts antioxidant effects, and scavenges free radicals.

2. Daidzin and Daidzein (Auxiliary Core Factors)
Classic natural phytoestrogens with similar structures to puerarin and synergistic effects:

e Core efficacy: Bidirectionally regulates human estrogen levels, relieves menopausal symptoms such as hot flashes, night sweats, insomnia, and
irritability; improves bone metabolism and prevents osteoporosis; provides antioxidant and anti-inflammatory effects, assists in lipid regulation, and
protects cardiovascular system.

3. Other Auxiliary Active Substances (5%—15%)

e Total isoflavones: Including genistin, methoxypuerarin, etc., which enhance antioxidant, anti-inflammatory, and metabolic regulatory effects,
synergize with puerarin and daidzin, and expand action targets.

e Pueraria polysaccharides: Enhance immunity, regulate intestinal flora, promote laxation, assist in lowering blood glucose, and improve formula
nutrition.

¢ Amino acids and trace elements: Rich in essential amino acids and minerals such as calcium, zinc, selenium, and potassium, supplement nutrition,
maintain electrolyte balance, and nourish the body.

e Impurity control: Multi-stage purification processes deeply remove harmful substances such as heavy metals, pesticide residues, microorganisms,

and crude fiber, with no sensitizing components, ensuring safe consumption and application.
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(I) Summary of Core Efficacies

Multi-component synergy forms five basic efficacies, precisely meeting the health regulatory needs of modern people and suitable for daily care of various

populations, all verified by clinical and basic research:

Cardio-cerebrovascular protection: Dilates blood vessels, improves circulation, stabilizes blood pressure, regulates blood lipids, inhibits platelet
aggregation, prevents atherosclerosis, relieves myocardial ischemia and cerebral insufficiency, and safeguards cardio-cerebral health.
Comprehensive metabolic regulation: Enhances insulin sensitivity, assists in reducing postprandial blood glucose, regulates lipid disorders,
accelerates alcohol metabolism, protects the liver from alcohol damage, and alleviates liver burden.

Endocrine balance regulation: Bidirectionally modulates estrogen, relieves female menopausal discomforts, improves mood and sleep, prevents
osteoporosis, and cares for female health.

Antioxidation and anti-aging: Scavenges excess free radicals in the body, reduces oxidative damage, delays cellular senescence, brightens skin tone,
and improves skin condition.

Traditional health preservation: Relieves exterior syndrome and reduces fever, promotes fluid production and quenches thirst, elevates yang and
stops diarrhea, unblocks collaterals, alleviates stiff neck and back pain, dry mouth and irritability, spleen-deficiency diarrhea, etc., conforming to the

concept of traditional Chinese medicine health preservation.

ITI. Unique Properties of Pueraria Lobata Extract

The unique properties of Pueraria Lobata Extract are the synergistic embodiment of its physicochemical properties and key components. Distinguished from

similar antioxidant and cardiovascular protective materials such as soybean isoflavones, Ginkgo biloba extract, and grape seed extract, its core advantages are

reflected in six dimensions, highlighting its irreplaceability:

(I) Unique Component Structure, Dual Solubility, and High Bioavailability

Relying on the unique C-glycosyl isoflavone structure of puerarin, it achieves efficient absorption and multi-target action, an unparalleled core advantage

among similar flavonoid materials:




y;n%‘: QINGDAO NATURE LIFE INTERNATIONAL TRADE CO., LTD.

Mechanism of action: The puerarin molecule contains a glucosidic bond, overcoming the limitations of common isoflavones (high liposolubility,
poor water solubility, and low absorption). With both water and lipid solubility, it dissolves and absorbs rapidly after oral administration, directly
reaching targets in blood and cells, with bioavailability far higher than common soybean isoflavones.

Uniqueness: A single component possesses triple activities of vasodilation, antioxidation, and metabolic regulation, achieving all-round regulation
without compounding multiple materials. Absorption is mild, onset is stable, and no gastrointestinal irritation occurs.

Comparison with similar products: Common soybean isoflavones have high liposolubility, poor water solubility, and slow absorption; Ginkgo
biloba flavonoids focus on cardio-cerebral protection with single efficacy. This product features a unique structure, excellent absorption, comprehensive

efficacy, and wider application scope.

(I) Natural Medicinal and Edible Homologous, High Safety, Suitable for Long-Term Use

Derived from a thousand-year medicinal and edible ingredient with no chemical additives, no dependence, and excellent tolerance, distinguished from chemical

cardiovascular and hypoglycemic products:

Mechanism of action: Pure natural ingredient extraction with multi-stage refining, free of western medicine ingredients, hormones, preservatives,
and irritating additives. It conforms to the medicinal and edible homologous concept, imposes no metabolic burden on the gastrointestinal tract, liver,
and kidney, and has no cumulative toxicity upon long-term use.

Uniqueness: Practically non-toxic, suitable for a wide range of populations including middle-aged and elderly people for cardiovascular care,
menopausal women, people with hyperglycemia and hyperlipidemia, and social drinkers. Pregnant and lactating women can also take it under
professional guidance, with no dependence or drug resistance after long-term use.

Comparison with similar products: Chemical antihypertensive and hypoglycemic drugs easily cause side effects such as dizziness, gastrointestinal
discomfort, and hypoglycemia; some tonic materials are highly irritating and unsuitable for people with deficiency-cold constitution. This product is

mild and safe with no obvious side effects, ideal for long-term daily conditioning.
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(IIT) Multi-Target Synergistic Regulation, Comprehensive Efficacy Without Limitation

Multi-component linkage covers four systems: cardiovascular, metabolic, endocrine, and immune, achieving all-round regulation, different from single-efficacy

materials:

Mechanism of action: Puerarin mainly targets cardiovascular and blood glucose regulation; daidzein maintains endocrine balance; polysaccharides
and trace elements enhance immunity and nourish the body, forming a complete regulatory closed loop for both maintenance and improvement.

Uniqueness: One material integrates multiple efficacies including cardio-cerebral protection, blood glucose regulation, endocrine stabilization, liver
protection from alcohol, and antioxidation, eliminating the need for multiple health products, simplifying the regimen and improving cost performance.
Comparison with similar products: Grape seed extract only focuses on antioxidation; mulberry leaf extract emphasizes hypoglycemia. This

product features multi-dimensional synergy and comprehensive efficacy, suitable for comprehensive conditioning of subhealthy populations.

(IV) Excellent Application Compatibility, Multi-Dosage Form Adaptation, and Convenient Processing

With superior solubility, stability, and fluidity, it is suitable for processing in all categories of food, health food, pharmaceutical, and cosmetic industries with

significant industrial advantages:

Mechanism of action: Good water solubility, no caking or bitter odor, directly compatible with various excipients; moderate heat resistance and low
hygroscopicity adapt to conventional production processes with minimal active component loss.

Uniqueness: Purity and activity can be flexibly adjusted to fit multiple dosage forms such as compressed tablets, solid beverages, oral liquids, meal
replacements, functional snacks, capsules, and skin care products. It has excellent compatibility and can synergize with mulberry leaf extract, bitter
melon extract, probiotics, collagen, etc., without affecting product taste and appearance.

Comparison with similar products: Some flavonoid materials have poor solubility requiring solubilizers and high processing difficulty; this

product needs no special pretreatment, is easy to process, and suitable for large-scale industrial production.
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(V) High Standardization, Controllable Quality, and Stable Supply

Mature processes, unified standards, sufficient raw material supply, outstanding industrial advantages, and ultra-high cost performance:

Mechanism of action: Adopts ethanol reflux combined with macroporous resin purification, achieving high active component enrichment and
thorough impurity removal. Complies with the Chinese Pharmacopoeia and unified industrial standards, with high batch stability and full quality
traceability.

Uniqueness: Kudzu is widely cultivated in China with concentrated main producing areas and abundant wild and cultivated resources, ensuring stable
raw material supply and controllable costs. The extraction process is eco-friendly with extremely low organic solvent residue, meeting green production
requirements. Complete product specifications support customized purity for food, health food, pharmaceutical, and other fields.

Comparison with similar products: Some high-end plant materials rely on imports with high prices and unstable supply; this product features

accessible raw materials, mature processes, and outstanding cost performance, suitable for universal popularization.

(VI) Diverse Regulatory Scenarios, Balancing Prevention and Improvement, Wide Audience

Suitable not only for chronic disease management but also daily health preservation, covering all age groups and multiple scenarios with rich application

scenarios:

Mechanism of action: Multi-efficacy synergy prevents hypertension, hyperlipidemia, hyperglycemia, cardiovascular diseases, and menopausal
discomforts, while improving subhealth, protecting the liver from alcohol, and resisting oxidation and aging, balancing both prevention and
improvement.

Uniqueness: Suitable for the elderly, business social groups, menopausal women, subhealthy white-collar workers, and fitness enthusiasts. It serves
daily care, social drinking relief, and overnight repair with flexible application scenarios.

Comparison with similar products: Most cardiovascular materials target only the elderly, and menopausal materials only women; this product

has a wide audience and diverse scenarios, integrating daily health care and adjuvant chronic disease management.
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IV. Synergistic Relationship and Summary of the Three Core Themes
The three core themes of Pueraria Lobata Extract form a logical closed loop of "Basic Support — Material Core — Competitive Advantage", jointly constituting
its core value, distinguishing it from similar plant extracts and highlighting its irreplaceability:

e Physicochemical properties as the foundation: Excellent water solubility, medium-low temperature stability, low hygroscopicity, and high safety
ensure stable retention of core active components, adapting to multi-scenario processing and long-term storage, laying a solid foundation for industrial
application.

o Key components and efficacy as the core: With puerarin as the core, combined with daidzin, daidzein, Pueraria polysaccharides, and other active
substances, it forms comprehensive, efficient, and mild multi-dimensional regulatory efficacy with no side effects or bodily damage, precisely matching
modern health consumption demands and serving as the material root of its core competitiveness.

e Unique properties as the extension: Relying on superior physicochemical properties and efficient synergistic components, it forms differentiated
advantages such as unique structure, safe long-term effect, comprehensive efficacy, and wide adaptability, solving industrial pain points of similar
materials including single efficacy, poor absorption, and inconvenient processing, becoming the preferred natural raw material for cardiovascular care,
metabolic regulation, and endocrine modulation.

In summary, with "excellent physicochemical properties + efficient synergistic components + unique core properties”, Pueraria Lobata Extract is a
multifunctional natural raw material focusing on "cardio-cerebral protection, metabolic regulation, endocrine balance, antioxidation, and liver protection from
alcohol". It boasts efficacy advantages, application flexibility, high safety, and cost-effectiveness with prominent competitiveness in multiple fields. Supported
by sufficient evidence-based data, a wide audience, and strong adaptability, it conforms to the current trend of natural health consumption, serving as an ideal

choice for modern people to regulate subhealth, prevent chronic diseases, and maintain daily health, with broad market prospects.

V. Application Value and Technical Advantages of Pueraria Lobata Extract
(I) Core Application Value
1. Health Food Industry

As a core raw material for developing health foods assisting in lowering blood pressure, lipids, and glucose, menopausal care, liver protection from alcohol,
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and antioxidation, mainly in dosage forms such as compressed tablets, capsules, solid beverages, and oral liquids. Suitable for daily conditioning of the elderly,
menopausal women, and social groups, mild and safe for long-term use.

2. Food Industry

Widely used in functional food processing such as meal replacement powders, cereal bars, health beverages, anti-hangover snacks, and low-sugar foods,
endowing products with health-regulating functions and enhancing added value. Suitable for daily consumption by the general population, reducing health
burdens caused by high-oil, high-sugar diets, staying up late, and social drinking.

3. Pharmaceutical Industry

Used in the production of Chinese patent medicines and injections for treating myocardial ischemia, cerebral infarction, coronary heart disease, stiff neck and
back pain, etc. It is a commonly used natural cardiovascular raw material in clinical practice with mild efficacy and minor side effects.

4. Cosmetic Industry

Added to skin care and hair care products to exert antioxidant, anti-inflammatory, and moisturizing effects, delaying skin aging, brightening skin tone, soothing
sensitive skin, repairing damaged skin, and enhancing skincare value.

5. Other Fields

Applicable in pet health feed to assist in regulating body fat and metabolism; can also be developed into pre-meal and post-drinking emergency products to

meet immediate needs for social drinking and health care with flexible application scenarios.

(I1) Core Technical Advantages

1. Extraction and Purification Technology

Adopts ethanol reflux extraction + macroporous resin refining + low-temperature drying combined process with high active component retention rate,
efficiently removing impurities such as starch, crude fiber, heavy metals, and pesticide residues to strictly control safety indicators. The process is mature and

stable with recyclable solvents and no harmful residues, complying with food and pharmaceutical safety production standards.
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2. Dosage Form Optimization Technology
Capable of producing various forms including ultrafine powder, granules, microcapsules, and water-soluble powder, with good fluidity and solubility.
Customizable purity and activity specifications meet diverse product demands. Deep debittering and deastringency processes improve taste and palatability

for better consumer acceptance.

3. Quality Control Technology
Establishes a quality control system centered on puerarin and total isoflavone contents, combined with complete testing of organoleptic, physicochemical,
microbial, and heavy metal indicators. High batch stability complies with the Chinese Pharmacopoeia and industrial standards, realizing full-process quality

traceability.

4. Industrial Production Advantages
High process standardization enables large-scale continuous production with sufficient capacity. Widely cultivated raw materials ensure high resource
utilization, low energy consumption, and minimal processing loss, suitable for mass production and market popularization with strong industrial

competitiveness.




