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Analysis of the Unique Properties of Ginger Extract

Ginger Extract is a natural medicine-food homologous active complex prepared from fresh or dried rhizomes of Zingiber officinale Rosc. (Zingiberaceae, Zingiber) using
modern processes such as low-temperature extraction, membrane separation, concentration and purification. Its core value stems from the synergistic support of three
progressive dimensions: physicochemical properties, core components and efficacy, and unique properties. Physicochemical properties determine component stability and
application adaptability; core components form the material basis for efficacy and unique properties; and unique properties represent the comprehensive embodiment of the
former two, jointly establishing its core competitiveness across multiple fields. This paper systematically analyzes its core value around the three core themes with coherent

logic, clear hierarchy and no redundant content.

I. Physicochemical Properties of Ginger Extract

The physicochemical properties of ginger extract directly determine its processing stability, solubility and application adaptability, which are prerequisites for efficacy and
unique properties. The core properties sorted by application relevance are as follows:

1. Appearance and Solubility

Appearance and solubility vary slightly with preparation processes but show consistent core performance:

e Appearance: High-purity extract (purity >90%) is a light yellow to tan powder; low-purity extract is a yellowish-brown to dark brown thick paste. The powder has
good fluidity without caking, possesses the characteristic aroma of ginger, and the pungency becomes milder with increasing purity (due to elevated zingerone
proportion).

¢  Solubility: Dual water-soluble and lipophilic properties without additional cosolvents. Water-soluble components (ginger polysaccharides, partial gingerol derivatives)
have a solubility >15g/100mL in warm water at 25°C, suitable for water-soluble products. Lipophilic components (gingerols, volatile terpenes) are soluble in ethanol,
vegetable oil, etc., suitable for external use and lipophilic preparations, reducing formulation complexity and allergy risks.

2. Stability and Tolerance
Strong stability of active ingredients, compatible with various processing technologies and convenient storage:

o Thermal stability: Activity retention rate of shogaols and volatile terpenes >85% after processing at 120°C for 30 minutes; 6-gingerol is stable below 80°C and
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converts to shogaol above 100°C without activity loss, adapting to high-temperature processing.
e pH tolerance: Stable in the range of pH 3.0~8.0, compatible with acidic, neutral and weakly alkaline formulations without significant activity attenuation.
e Storage stability: Under sealed, light-proof conditions, below 25°C and humidity <60%, the powder has a 24-month shelf life and the paste 12 months, without
obvious oxidation, caking or odor.
3. Other Key Physicochemical Properties
e  Optical activity: Specific rotation [a]20° +25°~+35° (10g/100mL ethanol solvent), a core indicator for purity detection.
e Safety: Non-irritating to skin at 20% concentration; LDso>5000mg/kg (oral in mice), practically non-toxic, meeting medicine-food homologous standards.

e Hygroscopicity: Moisture absorption rate <8% at 25°C and 60% humidity, facilitating industrial storage and transportation.

I1. Core Components and Corresponding Efficacies of Ginger Extract
Ginger extract contains more than 300 chemical components, with core active components (proportion >90%) divided into three categories. Each component has clear efficacy
and synergistic effects, forming a complete basic efficacy system:
1. Core Active Components
(1) Gingerols (30%~60%, core functional factors)
Non-volatile pungent phenolic complexes with 6 subtypes, each with targeted and synergistic efficacies:
e 6-Gingerol: Highest content (40%~50% of gingerols), with core efficacies of anti-oxidation, anti-inflammation and promoting digestion, efficiently scavenging free
radicals, enhancing pepsin activity and relieving indigestion.
o Shogaol: Converted from 6-gingerol by heating, with strong thermal stability. Its anti-emetic, circulation-promoting and analgesic activities are superior to 6-gingerol,
relieving morning sickness, motion sickness, muscle soreness and dysmenorrhea.
e Zingerone: Mild pungency, with antibacterial, whitening and anti-aging efficacies, inhibiting pathogenic bacteria and melanin production, a core whitening and anti-
aging ingredient in cosmetics.
e Gingerdiones and other derivatives: Assist in enhancing anti-inflammatory and analgesic activities, reducing pungent irritation, suitable for external preparations

and sensitive groups.
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(2) Volatile Terpenes (20%~40%)
Aromatic lipophilic components providing ginger's characteristic aroma with multiple functions, divided into two subtypes:
e Sesquiterpenes: Mainly zingiberene (21.8% of volatile oil), with broad-spectrum antibacterial, anti-inflammatory and intestinal flatulence-relieving effects,
alleviating irritable bowel syndrome.
e Monoterpenes: Mainly cineole and citral, with antitussive, expectorant, transdermal penetration-enhancing and antiseptic effects, improving ingredient absorption
and extending food shelf life.
(3) Ginger Polysaccharides and Other Active Substances (5%~15%)
¢ Ginger polysaccharides: Water-soluble heteropolysaccharides with immunoregulatory, antioxidant and intestinal barrier-repairing efficacies, non-irritating, suitable
for sensitive groups and high-end health products.
¢ Ginger protease: Optimal activity at pH6.0, gently exfoliating cutin and tenderizing meat, applicable in food and skincare.

¢ Auxiliary components: Trace elements (Zn, Se), amino acids and vitamin C, synergistically enhancing nutrition and antioxidant capacity.

2. Summary of Core Efficacies (Synergistic Expression)
Based on the above components, six basic efficacies form the foundation for unique properties:
¢ Basic anti-inflammatory and analgesic: Inhibiting inflammatory mediator synthesis with no obvious side effects;
e Gastrointestinal regulation and anti-emesis: Bidirectionally regulating gastrointestinal function for multiple disorders;
e Antioxidant and anti-aging: Scavenging free radicals, delaying cellular and skin aging;
e  Microcirculation and metabolic regulation: Dilating capillaries, regulating glucose and lipid metabolism;
e Broad-spectrum antibacterial and antiseptic: Inhibiting pathogenic and spoilage bacteria;

e Transdermal penetration-enhancing and skin repair: Improving active ingredient absorption and skin/scalp health.
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II1. Unique Properties of Ginger Extract (Core Competitive Advantages)
The unique properties of ginger extract are the concentrated embodiment of synergistic physicochemical and component effects, irreplaceable compared with similar plant
extracts:
1. Anti-inflammatory & Analgesic: Potent, Broad-spectrum, Low Side Effects (Core Uniqueness)
Based on dual anti-inflammatory pathways of gingerols and low irritation:
e  Mechanism: Targetedly inhibiting COX-2 and 5-LOX activities, downregulating pro-inflammatory cytokines.
e Uniqueness: Clinical efficacy equivalent to 50mg ibuprofen without gastrointestinal/hepatorenal damage; oral/external use effective, 70%~85% relief rate for
osteoarthritis and myalgia; 5% external gel acts 30 minutes faster than placebo.
e Comparison: Capsaicin only for external use; allicin highly irritating. This product integrates "potency + safety + multi-scenario".
2. Anti-emetic Regulation: Natural, Safe, Multi-scenario Adaptable (Unique for Medicine-Food Homology)
Relying on shogaol targeting and mild properties:
e  Mechanism: Blocking 5-HTs and NK. receptors to inhibit the vomiting center, regulating gastrointestinal peristalsis.
e Uniqueness: FDA-approved OTC anti-emetic adjuvant, safe for pregnancy and chemotherapy, comparable to VB6 without teratogenicity, plus digestive promotion.
¢ Comparison: No natural extract matches its targeted anti-emesis; chemical drugs have obvious side effects.
3. Antioxidant & Anti-aging: Triple Effects, Efficient & Durable (Benchmark Natural Antioxidant)
Synergy of gingerols, ginger polysaccharides and high stability:
e Mechanism: Gingerols scavenge free radicals; polysaccharides enhance antioxidant enzymes; gingerenone A clears senescent cells.
¢ Uniqueness: Triple antioxidant, anti-glycation and anti-photoaging effects; DPPH scavenging rate >65% at 1.0mg/mL, comparable to ascorbic acid.
e Comparison: Most natural antioxidants have single functions; this product offers "multi-efficacy + high efficiency".
4. Circulation & Metabolism: Endogenous Activation, Multi-target Regulation (Core for Warming & Chronic Disease Prevention)
Via TRPV1 stimulation and dual solubility:
e Mechanism: Stimulating TRPV1 to dilate capillaries, promoting energy consumption and fat breakdown, improving insulin sensitivity.

¢ Uniqueness: Endogenous warming without burning, suitable for cold constitutions; multi-target metabolic regulation without western medicine side effects.
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e Comparison: Capsaicin only heats; allicin only regulates lipids. This product regulates "circulation + metabolism".
5. Antibacterial & Antiseptic: Natural & Efficient, Dual Functions (Replacing Chemical Additives)
Synergy of volatile terpenes and gingerols:
e Mechanism: Volatile oil damages microbial cell membranes; gingerols inhibit nucleic acid/protein synthesis.
e Uniqueness: Replaces chemical preservatives; inhibition rate >70% against Staphylococcus aureus; dual flavoring + antiseptic, no antibiotic resistance in skincare.
e Comparison: Zanthoxylum extract has narrow spectrum; garlic extract pungent. This product is "natural + efficient + multi-scenario".
6. Transdermal Penetration-enhancing: Integrated Efficacy & Penetration (Unique for External Preparations)
Via volatile terpenes and dual solubility:
e Mechanism: Terpenes soften cuticle, raising penetration from 8% to 32%; gingerols/protease exert anti-inflammatory/anti-hair loss effects.
¢ Uniqueness: Integrated penetration + efficacy, reducing excipients and allergies; low concentration for skincare, high purity for analgesia.

e Comparison: Traditional penetrants only enhance penetration; this product integrates both functions.

IV. Synergistic Relationship & Conclusion of the Three Themes
The three themes form a logical closed loop: "Basic Support — Material Core — Competitive Advantage":
¢ Physicochemical properties: Foundation ensuring activity and adaptability;
e Core components & efficacies: Material source of unique properties;
e Unique properties: Differentiated, irreplaceable multi-field value.
In summary, ginger extract is a rare multi-functional raw material among natural plant extracts with outstanding competitiveness in medicine-food homology and functional

foods, possessing significant application and R&D value.
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V. Application Value & Technical Advantages of Ginger Extract
() Core Application Value (Field-specific Adaptation)
1. Pharmaceutical & Healthcare Products
¢ Pharmaceuticals: Anti-emetic, analgesic, hypoglycemic and lipid-lowering adjuvants with high safety.
e Health products: Immunoregulatory, anti-aging, warming and intestinal care products for cold constitutions and the elderly.
2. Food Industry
e Natural flavoring & antiseptic: Replacing chemical preservatives in meat and bakery products.
¢ Functional foods: Sports nutrition, beverages and probiotics matching health trends.
3. Cosmetics & Daily Chemicals
e Skincare: Anti-aging, whitening and soothing products for sensitive skin.
e Scalp care: Anti-hair loss shampoos/serums inhibiting DHT and promoting circulation.
¢ Daily chemicals: Natural aromatherapy and antibacterial hand sanitizers.
4. Other Fields
¢ Feed additives: Improving immunity and reducing antibiotics in livestock.

o External care: Chilblain creams and analgesic gels.

(II) Core Technical Advantages
¢ Extraction & purification: Low-temperature countercurrent extraction + enzymatic membrane separation, gingerol purity >90%, activity retention >98%.
o Dosage optimization: Powder, paste, microcapsules; microcapsules mask pungency and improve stability.
¢  Quality control: Complete detection system with gingerols/shogaols as indicators ensuring batch stability.

¢ Industrialization: Mature scalable process, cost control, solvent recovery and environmental friendliness.




