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Safety Assessment, Product Application and Recommended Dosage of Quinoa Flakes

I. Safety Assessment of Quinoa Flakes

1. Core Components and Safety Benchmark

Quinoa flakes (Chenopodium quinoa Willd.) are grain products processed by rolling quinoa seeds. Its safety evaluation complies with GB/T 41435-2022 Quinoa and CAC
CXS 201-1995 General Standard for Cereals. It is recognized as a GRAS food material with no risks of acute poisoning, genetic mutation or carcinogenicity.

Key safety-related nutritional components: high-quality complete protein (14%~22%)), total dietary fiber (7%~13%), unsaturated fatty acids, saponins and polyphenolic active

substances. It is also rich in natural mineral elements including calcium, zinc, iron and potassium.

2. Toxicological and Dietary Risk Assessment

2.1. Acute Toxicity

The oral LDso value for mice is higher than 5000 mg/kg bw, classified as practically non-toxic. Large single consumption will not cause acute damage to digestive tract, liver
and kidney.

2.2. Genotoxicity

Ames mutagenicity test, bone marrow micronucleus test and chromosome aberration test all show negative results, with no risk of gene mutation.

2.3. Subchronic and Chronic Toxicity

In a 90-day animal feeding trial with 15%~25% quinoa flakes added to daily diet, body weight, visceral organ coefficients and blood biochemical indicators of test subjects
remained within normal ranges. Long-term continuous intake causes no substance accumulation toxicity and does not induce cancer.

2.4. Heavy Metal and Contaminant Limits

Controlled in accordance with national fundamental food safety standards. Limit specifications are as follows: Lead (Pb) <0.2 mg/kg complying with GB 2762; Cadmium (Cd)

<0.1 mg/kg; Total Arsenic (As) <0.3 mg/kg; Aflatoxin B: <5.0 pug/kg complying with GB 2761. All pesticide residue limits conform to GB 2763 requirements.
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3. Allergen and Special Population Risks

3.1. Cross Grain Allergy

Quinoa does not belong to Poaceae cereals and contains no wheat gluten protein. It has extremely low cross-reactivity with cereal allergens. The global grain allergy incidence
among general population is lower than 0.08%, suitable for people with gluten intolerance.

3.2. Gastrointestinal Tolerance Reaction

Natural surface saponins and high dietary fiber may cause mild abdominal distension and flatulence upon excessive initial intake. People with weak gastrointestinal function
shall take intake gradually.

3.3. Population with Metabolic Disorders

High potassium content requires reduced daily intake for individuals with renal metabolic disorders. Its low glycemic index makes it suitable for moderate consumption by
diabetic patients.

3.4. Feeding Specification for Infants

Edible for infants over 7 months old. Serve as fine paste for single feeding with initial daily intake controlled at 4~8g to avoid choking risks caused by particles.

4. Processing and Storage Safety Risks

4.1. Nutrient Loss under High Temperature

Processing temperature exceeding 190°C will destroy active nutrients such as polyphenols and unsaturated fatty acids, and may generate acrylamide. The limit of acrylamide
in finished products is <500 pg/kg.

4.2. Mildew and Oxidative Deterioration

Products with moisture content over 13% or improperly stored under inappropriate temperature and humidity are prone to mildew growth. Oil oxidation leads to off-flavor,
and fatty acid value shall be strictly regulated.

4.3. Cross Contamination during Production

Shared cereal processing equipment may bring gluten residues. Dedicated production lines are required for gluten-free products to control gluten residue below 20 ppm.
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I1. Product Application of Quinoa Flakes
Featured with comprehensive nutrition, low allergenicity and strong processing adaptability, quinoa flakes are widely applied in four major fields: food processing, dietary
health care, daily chemical care and livestock & pet feed. Systematic application analysis is conducted from five dimensions: core value, functional mechanism, application

scenarios, practical solutions and market selling points.

1. Core Value

Distinguished from conventional grain raw materials, quinoa flakes possess core advantages of comprehensive nutrition, low allergy compatibility, superior physiological
activity and strong processing plasticity, satisfying health upgrading demands of various products.

1.1. Complete Nutritional Structure

Contains all essential amino acids for human body with protein quality comparable to animal protein. Diverse minerals and vitamins enable it to replace refined rice and flour
and greatly elevate product nutrition level.

1.2. OQutstanding Physiological Functions

Synergistic effects of saponins, polyphenols and dietary fiber realize practical effects of blood sugar stabilization, anti-oxidation, intestinal regulation and metabolism
improvement, supporting functional food development.

1.3. Broad Edible Safety

Gluten-free and hypoallergenic, applicable to gluten-sensitive groups, mothers and infants, the elderly and chronic disease patients with wide application scope.

1.4. Diversified Processing Performance

Available in flake, powder and granule forms. It features water absorption and shape retention, thickening blending and taste optimization, compatible with various food

production technologies.

2. Functional Mechanism
Product efficacy derives from inherent active components of quinoa with verified and definite mechanisms by authoritative institutions.

2.1. Mechanism of Complete Plant Protein
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Amino acid proportion fits human physiological demands, efficiently supplementing protein nutrition, facilitating tissue repair and physical stamina maintenance, ideal for
vegetarian diet and meal replacement nutrition supply.

2.2. Synergistic Mechanism of Dietary Fiber

Soluble fiber slows down sugar absorption and stabilizes postprandial blood glucose. Insoluble fiber promotes intestinal peristalsis and metabolic waste excretion,
bidirectionally regulating intestinal flora and enhancing satiety.

2.3. Activity Mechanism of Saponins and Polyphenols

Natural active ingredients exert antioxidant capacity, eliminate free radicals, assist blood lipid metabolism regulation and reduce oxidative damage.

2.4. Processing Adaptation Mechanism

Quinoa powder has good compatibility with rice, flour and starch, optimizing structural toughness of finished goods. Natural colloid property stabilizes product system and

reduces usage of artificial additives.

3. Application Scenarios
Covering daily diet, functional health care, skin care and animal feeding based on nutritional and functional characteristics.
3.1. Food Industry (Major Application Field)
o Staple Food: Instant cooked quinoa porridge, mixed quinoa rice and quinoa flour pasta for daily family meals and fast food staple production.
e Baking: Quinoa crumbs added into bread, cookies, pastries and energy crisps to develop healthy baked products sold in supermarkets and bakeries.
e Plant Beverage: Quinoa plant milk, compound grain powder and fruit & vegetable blended drinks for ready-to-drink and portable brewing consumption.
e Frozen Food and Meat Products: Mixed into frozen wrappers, meat balls and meat side dishes to improve taste and nutritional structure.

e Casual Snacks: Quinoa meal replacement bars, grain crisps and mixed fruit snacks catering to weight loss and outdoor supplementary food demands.

3.2. Health Care Products and Dietary Supplements
Processed into nutritional powder and active extracts to develop intestinal conditioning, metabolism maintenance and daily nutritional supplements suitable for middle-aged,

elderly, weight loss and sub-health crowds.
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3.3. Cosmetics and Daily Chemicals
Quinoa active extracts applied in skin and hair care products with core effects of anti-oxidation, skin repair and mild nourishment, fitting dry and sensitive skin care.
3.4. Feed and Animal Nutrition

Added into livestock feed and cat & dog staple food to improve feeding nutrition, reduce allergy probability and optimize animal physical condition.

4. Practical Solutions
Targeting production difficulties in various fields and formulating matched schemes balancing quality, technology and cost control.
4.1. Solutions for Food Industry
e Single nutrition of staple food: Mix 25%~45% quinoa flakes/powder with grains, control cooking temperature at 115~145°C to retain active nutrients and reduce
glycemic load.
e Hard texture and aging of baked goods: Add 6%~18% quinoa powder to replace partial refined materials, lock internal moisture, delay aging and deliver natural grain
flavor.
e Thin taste of plant beverages: Enzymatic pulping with 8%~14% feeding ratio enhances mellow taste for lactose-intolerant consumers.
e Loose texture and poor water retention of meat products: Supplement 2%~12% quinoa fiber components to improve water holding capacity, optimize slicing effect
and adjust oil proportion.

e  Gluten-free adaptation: Produced on exclusive production lines with strict gluten residue control for gluten-sensitive food manufacturing.

4.2. Solutions for Health Care Products
e Low nutrient absorption efficiency: Ultrafine grinding of quinoa raw materials combined with prebiotics improves digestive absorption rate. Standard daily intake
guarantees conditioning effects.

¢ Single functional attribute: Compounded with vitamins and minerals to develop all-round dietary supplements meeting daily health preservation needs.
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4.3. Solutions for Cosmetics and Daily Chemicals
e Oxidation and dry skin: Add 0.4%~1.8% quinoa active extracts combined with moisturizers to repair skin barrier and resist external oxidative stimulation.

e Irritation and redness during cleansing: Supplement 0.8%~2.5% quinoa extracts to relieve irritation and comfort skin and hair.

4.4. Solutions for Feed and Animal Nutrition
o  Weak digestive capacity of livestock: Incorporate 3%~6% quinoa powder into daily feed to regulate intestinal environment, improve feed utilization rate and reduce
gastrointestinal diseases.

e Petallergy and obesity: Replace partial allergenic grains with 4%~9% quinoa flakes to balance nutrition and control body weight.

5. Market Selling Points

Differentiated selling points summarized conforming to health consumption trends to strengthen market competitiveness.

5.1 Food Sector Selling Points

Highlight comprehensive nutrition, gluten-free property, low glycemic index, strong satiety, natural zero-addition and delicate taste, targeting weight control, maternal and
infant diet, gluten avoidance and daily healthy diet crowds.

5.2. Health Care Sector Selling Points

Emphasize natural plant nutrition, complete amino acids, mild metabolism regulation and no burden from long-term intake, standing out from chemically synthesized products
for mild daily health maintenance.

5.3. Daily Chemical Care Sector Selling Points

Focus on natural plant-derived anti-oxidation, mild repair, suitability for sensitive skin and original mild formula, matching natural care consumption preference.

5.4. Feed and Pet Food Sector Selling Points

Feature low allergenicity, easy digestibility, nutrition upgrading, reduced breeding diseases and healthy body & hair maintenance, balancing breeding benefits and pet care.
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II1. Recommended Dosage in Various Fields

1. Staple Food and Meal Replacement (Calculated by total finished product mass)

@ Pure instant cooked quinoa flakes: Recommended dosage 100%, serving as pure grain staple food for full nutrition supply, long-lasting satiety and blood sugar control.
® Mixed quinoa rice: Recommended dosage 25%~45%, lowering GI value and enriching amino acid and mineral nutrition.

@ Quinoa pasta and steamed buns: Recommended dosage 20%~30%, enhancing toughness and nutritional density.

@ Grain meal replacement powder and bars: Recommended dosage 45%~65%, strengthening satiety and steady energy supply for weight management.

2. Baked Food (Calculated by total base powder mass)
@ Toast bread: Recommended dosage 6%~15%, improving soft texture, delaying aging and adding natural grain aroma.
® Cookies: Recommended dosage 10%~18%, optimizing crispness and nutritional structure and reducing refined sugar proportion.

® Cakes and muffins: Recommended dosage 7%~12%, boosting moisture retention, lowering glycemic index and maintaining fluffy appearance.

3. Dairy and Beverage Products (Calculated by total finished product mass)

® Quinoa plant milk: Recommended dosage 8%~14%, replacing animal milk for lactose-intolerant population.

@ Fermented yogurt: Recommended dosage 2%~4%, thickening shaping, extending satiety and facilitating intestinal care.

@ Instant solid grain drinks: Recommended dosage 18%~35%, enriching nutritional foundation and improving edibility convenience.

® Compound fruit and vegetable drinks: Recommended dosage 0.2%~0.4%, natural system stabilization and additional nutritional value improvement.

4. Meat and Frozen Food (Calculated by total finished product mass)
@ Sausage products: Recommended dosage 2%~3%, enhancing water retention, optimizing slicing taste and reducing fat content.
® Frozen dumpling and wonton wrappers: Recommended dosage 5%~9%, improving boiling resistance and health attribute.

@ Dried meat snacks: Recommended dosage 6%~12%, enriching chewing flavor and dietary fiber and balancing production cost.
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5. Casual Snacks and Functional Ingredients (Calculated by total finished product mass)

® Quinoa grain crisp mixed snacks: Recommended dosage 55%~75%, used as core raw material for high-fiber healthy casual snacks.
® Pudding and jam: Recommended dosage 0.4%~0.9%, natural thickening and taste stabilization.
o

Frozen ice cream: Recommended dosage 0.2%~0.7%, improving emulsion stability and anti-melting property.

6. Health Care Products and Cosmetics (Calculated by total finished product mass)

@ Quinoa nutritional dietary supplements: Daily pure raw material intake 2.5~3.5g for metabolism regulation and comprehensive nutrition supplementation.
® Repair and moisturizing lotion, cream: Recommended extract dosage 0.4%-~1.8%, locking moisture, repairing skin barrier and soothing sensitive skin.

® Shampoo and body wash: Recommended extract dosage 0.8%~2.5%, mild cleansing and alleviating dry skin and hair.

7. Feed and Pet Food (Calculated by total compound feed mass)

® Livestock compound feed: Recommended dosage 3%~6%, regulating intestinal digestion and improving meat quality.

® Cat and dog staple food: Recommended dosage 4%~9%, hypoallergenic digestibility, weight control and hair health maintenance.

IV. Summary and Key Reminders

1. Safety Control Bottom Line: Quinoa flakes are low-risk grain ingredients. Production shall strictly abide by GB/T 41435-2022 and food contaminant standards.
Finished product moisture shall be controlled <13% with standardized storage to avoid mildew and cross contamination.

2. Core Functional Highlights: Complete protein, dietary fiber, natural saponins and polyphenols serve as core functional substances. Moderate long-term intake helps
stabilize blood sugar, protect intestinal health and promote antioxidant metabolism.

3. General Dosage Principle: Conventional dosage 5%~45% for staple and baked food, 0.2%~14% for drinks and dairy products, 2%~12% for meat products; active
components allocated at 0.4%~3% for health care and daily chemical products as required.

4. Population Consumption Standard: Daily dry product intake 25~45g for ordinary adults, 15~28g for elderly people with weak gastrointestinal function, 4~8g for

infants. Proper dosage reduction for people with renal insufficiency; suitable normal consumption for gluten-allergic crowds.




