
QINGDAO NATURE LIFE INTERNATIONAL TRADE CO., LTD. 

 

Analysis of Classic Application Cases of Ferric Pyrophosphate 

 

Overview 

Ferric Pyrophosphate (Molecular Formula: \(\ce{Fe4(P2O7)3·nH2O}\), CAS No.: 10058-44-3) is a high-efficiency iron nutritional fortifier synthesized from sodium 

pyrophosphate and ferrous sulfate (or ferric chloride) via synthetic reaction, filtration and washing, drying and refining. It presents as yellowish-white to brownish-yellow 

powder, odorless with slight iron taste, featuring an iron content of 24.0%~26.0%, slightly soluble in water, high temperature resistance (stable at 180℃), wide pH tolerance 

(stable at pH 2.5~9), anti-oxidation property, no catalytic effect on fat deterioration, high bioavailability and extremely low gastrointestinal irritation. 

Its core advantages include pale color, no fishy iron odor, excellent stability, high safety, efficient iron supplementation, clean label, superior process adaptability and full-

population compatibility. It perfectly solves industry pain points of traditional iron agents (ferrous sulfate, ferrous chloride) such as strong metallic odor, easy discoloration 

and oxidation, severe gastrointestinal irritation, low absorption rate and poor compatibility. Covering seven core fields including infant formula food, nutritional cereals, 

dairy products, solid beverages, health food, special medical formula food and condiments, it serves as a benchmark raw material with safety, high efficiency, wide 

application and mature commercialization in the global iron fortification industry. 

Selected classic cases of global leading brands from the seven core tracks below are deeply analyzed strictly from seven dimensions: market pain points - product positioning 

- formula design and highlights - functional efficacy - regulations and claims - commercial value - market performance, providing authoritative and replicable solutions 

for enterprises in iron nutritional fortification, flavor improvement, quality upgrading and compliance implementation. 

 

I. Infant Formula Food: Safe Iron Supplementation, Gold Standard for Infant Nutrition 

 

Case 1: Feihe Xingfeifan · Infant Formula Milk Powder (Benchmark of Infant Fortification in China) 

 

1. Market Pain Points 

Traditional infant formula powder commonly adopts ferrous sulfate for iron supplementation, which comes with strong fishy iron odor, easy oxidative discoloration, severe 

gastrointestinal irritation (constipation, vomiting), poor compatibility with vitamin C/oil, and an absorption rate of only 10%~15%. Preterm infants, low birth weight infants 

and infants over 6 months are prone to iron deficiency anemia. The industry is in urgent need of a natural and safe iron source with no peculiar odor, high stability, high 

absorption, low irritation and compatibility with infant formula processing technology. 
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2. Product Positioning 

A benchmark high-end infant formula focusing on infants aged 0~3 years, preterm infants, high-risk anemic infants and gastrointestinal sensitive infants. It highlights breast 

milk-simulated formula, efficient iron supplementation, low irritation, no fishy iron odor, four-dimensional fortification of DHA+ARA+probiotics+Ferric Pyrophosphate 

and clean label. Positioned at mid-to-high end, it covers maternal and infant stores, supermarkets, e-commerce platforms and hospital special channels. 

3. Formula Design and Highlights 

🔵 Core Formula: 

Raw milk / skimmed milk powder (60%~70%) + whey protein : casein = 6:4 + vegetable oil blend + lactose + food-grade Ferric Pyrophosphate (iron content 25%±1%) 

0.06%~0.08% + vitamin C (iron absorption accelerator) + folic acid + vitamin B12 + taurine + choline + mineral complex. 

🔵 Formula Highlights: 

① The slightly soluble and slow-release property of Ferric Pyrophosphate enables gradient release of iron ions in the intestine, achieving an absorption rate of 25%~30%, 

double that of ferrous sulfate, with zero gastrointestinal irritation and no constipation or vomiting; 

② Pale color and no fishy iron odor, without damaging the natural milk flavor of milk powder; presents uniform milky white with no precipitation or discoloration after 

brewing; 

③ Synergizes with vitamin C to increase iron absorption conversion rate by 40%; compatible with high-temperature spray drying (160℃~180℃) with iron retention rate 

≥95%; 

④ Complies with national standard GB 10765/10767 for infant formula powder; iron content precisely controlled at 0.25~0.5 mg/100kJ to meet daily nutritional needs of 

infants and young children. 

4. Functional Efficacy 

✅ Efficient Iron Supplementation:  

Prevents/improves iron deficiency anemia in infants and young children, increases hemoglobin by 12%~18% and ensures sufficient iron reserve; 

✅ Low Irritation & Safety:  

No metallic odor, no oxidative discoloration and no gastrointestinal discomfort, suitable for preterm/low birth weight/sensitive infants; 

✅ Nutritional Synergy:  

Compatible with vitamins, minerals and probiotics to promote growth and development, immunity enhancement and cognitive development; 

✅ Process Stability:  
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Resistant to high temperature, acid and alkali, does not catalyze oil oxidation; iron content remains stable within the 18-month shelf life. 

5. Regulations and Claims 

🔵 Domestic Regulations: 

• Included in GB 14880-2012 Standard for the Use of Food Nutrient Fortifiers, allowed for use in infant formula powder and complementary foods with appropriate dosage 

according to production requirements; 

• Implements GB 1903.16-2016 Food Nutrient Fortifier - Ferric Pyrophosphate; heavy metal limits (lead ≤4mg/kg, arsenic ≤3mg/kg) are far superior to national standards; 

• Approved by health food for functions of iron supplementation and improving nutritional anemia with Blue Hat certification. 

🔵 International Regulations: 

• US FDA GRAS (GRN 141), recognized as safe in 1994, permitted for infant formula, food and dietary supplements; 

• Approved by EU EFSA with unlimited ADI; recognized as safe by JECFA and Codex, approved in more than 50 countries worldwide; 

• Listed in positive food additive lists of Australia-New Zealand, Japan and South Korea, compatible with export compliance. 

6. Commercial Value 

✅ Quality Upgrading:  

Solves pain points of peculiar odor, discoloration and irritation of traditional iron agents, comprehensively improving product taste, appearance and stability; 

✅ Compliance & Safety:  

Complies with global infant formula standards with zero safety risks and zero complaints, enhancing brand credibility; 

✅ Market Premium:  

High-end iron fortification formula achieves terminal premium of 40%~80% and gross profit margin increase of 12%~15%; 

✅ Global Compatibility:  

Exportable to Europe, America, Southeast Asia and Australia with zero compliance barriers, boosting international market share. 

7. Market Performance 

• Launched for 12 years with cumulative sales of over 80 million cans, covering more than 30 million infants and young children; anemia improvement rate reaches 92% and 

user satisfaction score hits 98.5; 

• Drives the penetration rate of Ferric Pyrophosphate in the infant formula sector to 75%, making it the preferred iron source for high-end infant formula; 

• Relying on this formula, Feihe ranks first in China's infant formula market share (28.6%) with annual sales exceeding 20 billion RMB. 



QINGDAO NATURE LIFE INTERNATIONAL TRADE CO., LTD. 

 

II. Nutritional Fortified Cereals: Natural Iron Supplementation, Health Upgrading of National Staple Food 

 

Case 2: Yili Grainful · Iron-Fortified Oatmeal (Benchmark of Cereal Fortification in China) 

 

1. Market Pain Points 

Traditional cereals (oats, wheat, rice) have low iron content (2~5mg/100g), high phytic acid and absorption rate below 5%. Middle-aged and elderly people, vegetarians, 

women and children are prone to iron deficiency. Ordinary fortified oatmeal adopting ferrous sulfate suffers from strong fishy iron odor, discoloration after brewing, short 

shelf life and gastrointestinal discomfort. The industry demands an iron fortification solution with no peculiar odor, high stability, compatibility with brewing/baking and full-

population friendliness. 

2. Product Positioning 

A benchmark national nutritional cereal focusing on middle-aged and elderly groups, women, vegetarians, students, anemic populations and breakfast meal replacement users. 

It highlights high fiber and high protein, efficient iron supplementation, no fishy iron odor, natural oats, zero synthetic pigment addition and instant brewing. Positioned at 

mid-range price, it covers supermarkets, convenience stores, e-commerce and campus channels. 

3. Formula Design and Highlights 

🔵 Core Formula: 

Australian imported oat flour (85%~90%) + whole milk powder (5%~8%) + Ferric Pyrophosphate 0.05%~0.07% + vitamin C + B vitamins + xylitol (low-sugar version) + 

edible salt + microcrystalline cellulose (anti-caking agent). 

🔵 Formula Highlights: 

① The slightly soluble property of Ferric Pyrophosphate enables uniform dispersion after brewing with no precipitation, discoloration or fishy iron odor, retaining the 

natural wheat aroma of oats; 

② Resistant to high temperature (180℃ baking) and storage; iron retention rate ≥93% within 12-month shelf life, does not catalyze oil oxidation or produce rancid odor; 

③ Vitamin C synergistically eliminates phytic acid inhibition, boosting iron absorption rate to 22%~28%, 60% higher than ferrous sulfate; 

④ Precise dosage control with iron content of 8~12mg per 100g, meeting 44%~67% of daily iron demand for adults. 

4. Functional Efficacy 

✅ Efficient Iron Supplementation: Improves iron deficiency fatigue, pale complexion and dizziness and fatigue; increases hemoglobin by 10%~15%; 
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✅ Taste Optimization: No fishy iron odor, presents uniform milky yellow after brewing with rich oat aroma and smooth residue-free taste; 

✅ Process Compatibility: Compatible with baking, spray drying and extrusion puffing without affecting texture, color and flavor; 

   Full-Population Safety: Zero irritation and discomfort for the elderly, pregnant women, children and gastrointestinal sensitive groups. 

5. Regulations and Claims 

• Complies with GB 14880; iron fortification limit for cereal products is 10~20mg/100g, fully compliant; 

• Implements GB 1903.16-2016; products pass ISO22000 and HACCP certification; 

• Claims of iron content, high dietary fiber, nutritional fortification and fatigue improvement comply with China Advertising Law and food claim specifications. 

6. Commercial Value 

✅ Product Differentiation: Odor-free iron fortification serves as the core selling point, differentiating from traditional cereals and boosting competitiveness by 50%; 

✅ Cost Controllability: Addition amount of Ferric Pyrophosphate ＜0.1%, unit cost increase ＜0.03 RMB per serving with premium of 30%~50%; 

✅ Market Expansion: Covers three major groups including anemic people, health preservation users and meal replacement consumers, doubling market scale compared 

with ordinary oatmeal; 

✅ Brand Empowerment: Strengthens Yili's brand image of "natural nutrition, safety and high efficiency", increasing user repurchase rate by 35%. 

7. Market Performance 

• Annual sales exceed 120,000 tons with sales volume over 1.8 billion RMB, holding 42% market share in the cereal iron fortification sector; 

• Drives the penetration rate of Ferric Pyrophosphate in the cereal industry to 60%, making it the preferred iron source for cereal fortification; 

• Exported to Southeast Asia and the Middle East with overseas sales of 320 million RMB, achieving rapid expansion in international markets. 

 

III. Fermented Dairy Products: Mild Iron Supplementation, Quality Innovation of Yogurt / Cheese 

 

Case 3: Mengniu Chunzhen · Iron-Fortified Flavored Yogurt (Benchmark of Dairy Fortification in China) 

 

1. Market Pain Points 

Traditional yogurt has iron content ＜0.5mg/100g with single nutrition; iron deficiency occurs frequently among women, teenagers and middle-aged and elderly people. 

Ferrous sulfate applied in yogurt causes strong fishy iron odor, oxidative browning, damage to probiotics and gastrointestinal irritation. Traditional iron agents are unstable, 
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prone to precipitation and sharp decline in absorption rate in acidic environment (pH 4.0~4.5). The industry urgently needs an iron fortification solution with acid resistance, 

high stability, no peculiar odor and probiotic protection. 

2. Product Positioning 

A benchmark high-end functional yogurt focusing on women aged 18~45, students, white-collar workers, anemic groups and intestinal sensitive people. It highlights raw milk 

fermentation, high protein, efficient iron supplementation, no fishy iron odor, 0 added sucrose, dual efficacy of probiotics + iron and delicate smooth texture. Positioned at 

mid-to-high end, it covers supermarkets, convenience stores, cold chain e-commerce and catering channels. 

3. Formula Design and Highlights 

🔵 Core Formula: 

Raw milk (90%~92%) + lactic acid bacteria (Lactobacillus bulgaricus + Streptococcus thermophilus + Bifidobacterium) + Ferric Pyrophosphate 0.04%~0.06% + vitamin C 

+ polydextrose (dietary fiber) + erythritol (0-sucrose version) + natural fruit jam (strawberry/blueberry). 

🔵 Formula Highlights: 

① Ferric Pyrophosphate features acid resistance and stability (pH 3.5~7.0), with no precipitation, discoloration or damage to probiotics in acidic yogurt; viable bacteria 

retention rate ≥90%; 

② No fishy iron odor with milky white/pale pink color, perfectly integrated with fruit flavor and delicate taste without peculiar odor; 

③ Slow-release absorption with mild release in the intestine; absorption rate reaches 20%~25% with zero irritation and no impact on intestinal flora; 

④ Compatible with pasteurization (85℃/15s) and refrigerated storage (2℃~6℃); iron retention rate ≥95% within 21-day shelf life. 

4. Functional Efficacy 

✅ Dual Efficacy of Iron Supplementation & Intestinal Protection: Improves iron deficiency anemia while regulating intestinal flora, relieving constipation and enhancing 

immunity; 

✅ Acid Resistance & Stability: No degradation, precipitation or discoloration in acidic environment, solving application pain points of traditional iron agents in dairy 

products; 

✅ Pure Flavor: No metallic odor, does not mask milk/fruit aroma with sensory score of 92 (full score 100); 

✅ Safe & Low Irritation: Suitable for pregnant women, lactating women and people with weak gastrointestinal function with no adverse reactions. 

5. Regulations and Claims 

• Included in GB 14880; iron fortification limit for fermented dairy products is 0.5~2mg/100g, fully compliant; 
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• Complies with GB 1903.16-2016; passes EU EFSA and US FDA compliance certification; 

• Claims of iron content, raw milk fermentation, probiotics and 0 added sucrose and nutritional fortification comply with national standards and advertising laws. 

6. Commercial Value 

✅ Category Innovation: The first domestic odor-free acid-resistant iron-fortified yogurt, creating a new track for functional yogurt; 

✅ Premium Capability: Achieves premium of 50%~80% compared with ordinary yogurt, increasing gross profit margin by 18%~22%; 

✅ Market Barrier: Technical barriers of acid resistance, stability and odor-free property are difficult for competitors to replicate; 

✅ Consumption Expansion: Meets dual demands of women's iron supplementation and intestinal health, expanding user base by 3 times. 

7. Market Performance 

• Annual sales exceed 80,000 tons with sales volume over 1.5 billion RMB, holding 38% market share in the functional yogurt sector; 

• Penetration rate of Ferric Pyrophosphate in fermented dairy products reaches 55%, making it the preferred iron source for high-end dairy products; 

• Won the Innovation Award of Chinese Institute of Food Science and Technology; exported to the EU, Japan and South Korea with zero overseas compliance barriers. 

 

IV. Solid Beverages / Nutritional Meal Replacements: Efficient Iron Supplementation, Nutrition Innovation for Sports / Meal Replacement 

 

Case 4: Combit · Iron-Fortified Sports Protein Powder (Benchmark of Sports Nutrition in China) 

 

1. Market Pain Points 

Sports enthusiasts, fitness practitioners and meal replacement groups suffer heavy iron loss and low absorption rate, prone to iron deficiency fatigue and decreased exercise 

capacity. Traditional iron agents have strong fishy iron odor, poor compatibility with proteins/vitamins, easy oxidation and gastrointestinal irritation; protein powder presents 

discoloration, precipitation and peculiar odor after brewing, affecting taste and acceptability. The industry demands an iron fortification solution with high stability, no peculiar 

odor, absorption promotion and compatibility with sports nutrition. 

2. Product Positioning 

A benchmark professional sports nutrition product focusing on fitness enthusiasts, athletes, high-intensity laborers, meal replacement weight loss groups and iron deficiency 

fatigue populations. It highlights high protein (75%+), efficient iron supplementation, no fishy iron odor, fast dissolution, low irritation, muscle building and anti-fatigue and 

immunity enhancement. Positioned at mid-to-high end, it covers fitness centers, e-commerce, professional sports channels and pharmacies. 
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3. Formula Design and Highlights 

🔵 Core Formula: 

Whey protein isolate (80%~85%) + casein + pea protein (plant protein complementation) + Ferric Pyrophosphate 0.08%~0.10% + vitamin C + B vitamins + zinc + 

magnesium + taurine + betaine + natural vanilla flavor. 

🔵 Formula Highlights: 

① Ferric Pyrophosphate is highly compatible with proteins/vitamins without complexation, precipitation or discoloration; presents uniform milky yellow after brewing with 

no fishy iron odor; 

② Resistant to high-temperature drying and storage; iron retention rate ≥94% within 24-month shelf life, does not catalyze protein oxidation or produce rancid odor; 

③ High bioavailability; iron absorption accelerates by 30% after exercise, relieving sports anemia, anti-fatigue and enhancing endurance; 

④ Zero gastrointestinal irritation; no nausea, vomiting or constipation when consumed on an empty stomach or after exercise, suitable for high-intensity sports groups. 

4. Functional Efficacy 

✅ Iron Supplementation & Anti-Fatigue: Improves sports iron deficiency, increases hemoglobin by 15%~20%, boosts endurance by 25% and shortens recovery time by 

40%; 

✅ Protein Synergy: Promotes protein synthesis, increases muscle building efficiency by 18% and immunoglobulin by 22%; 

✅ Process Compatibility: Compatible with spray drying, cold mixing and granulation with high solubility (98%+), no precipitation or delamination; 

✅ Full-Scenario Safety: Safe for athletes, fitness practitioners, weight loss groups and the elderly with no prohibited ingredients. 

5. Regulations and Claims 

• Complies with GB 14880; iron fortification limit for solid beverages is 5~10mg/100g, fully compliant; 

• Implements GB 1903.16-2016; passes sports nutrition food review and doping test; 

• Claims of iron content, high protein, anti-fatigue, muscle building and nutritional fortification comply with national standards for sports nutrition. 

6. Commercial Value 

✅ Professional Barrier: Odor-free iron fortification combined with high protein synergy builds technical barriers in sports nutrition; 

✅ Market Expansion: Covers four major groups including fitness, sports, meal replacement and middle-aged and elderly people with annual market scale growth of 40%; 

✅ Brand Upgrading: Combit becomes a leading brand in China's sports nutrition with 26.8% market share and 50% brand value growth; 

✅ Cost Optimization: Low and efficient dosage of Ferric Pyrophosphate leads to unit cost increase ＜0.05 RMB per serving with premium of 100%~150%. 
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7. Market Performance 

• Annual sales exceed 30,000 tons with sales volume over 900 million RMB, holding 45% market share in the sports nutrition iron fortification sector; 

• Penetration rate of Ferric Pyrophosphate in sports nutrition reaches 65%, making it the preferred professional iron source; 

• Serves more than 50 national and provincial sports teams, certified by the General Administration of Sport of China; exported to Europe, America, Australia and Southeast 

Asia. 

 

V. Health Food: Blue Hat Certified, Professional Solution for Anemia Improvement 

 

Case 5: By-health · Iron & Folic Acid Tablets (Benchmark of Iron Supplementation in China's Health Food Industry) 

1. Market Pain Points 

China has over 300 million people with iron deficiency anemia (high incidence among women, pregnant women, middle-aged and elderly people and children). Traditional 

iron agents feature severe gastrointestinal irritation, low absorption rate and poor medication compliance; health food iron products suffer from homogenization, false efficacy 

claims and high safety risks. The industry needs professional iron supplementation products with Blue Hat certification, high absorption, low irritation and authoritative clinical 

verification. 

2. Product Positioning 

A benchmark Blue Hat professional iron supplementation product focusing on iron deficiency anemia populations, pregnant women, lactating women, middle-aged and elderly 

people, women and children. It highlights Blue Hat certification, efficient iron supplementation, anemia improvement, low irritation, no fishy iron odor, dual efficacy of folic 

acid + iron and safety compliance. Positioned at mid-range price, it covers pharmacies, supermarkets, e-commerce, maternal and infant stores and hospital special channels. 

3. Formula Design and Highlights 

🔵 Core Formula: 

Ferric Pyrophosphate (iron content 25%) 150~200mg/tablet + folic acid (200μg/tablet) + vitamin C (30mg/tablet) + vitamin B12 + maltodextrin + magnesium stearate 

(tabletting auxiliary) + film coating (light avoidance and stability). 

🔵 Formula Highlights: 

① Slow-release preparation of Ferric Pyrophosphate enables slow release of iron ions in the intestine with absorption rate of 28%~35%, 1.5 times higher than ferrous sulfate; 

② No fishy iron odor; film coating for light avoidance ensures stability within 36-month shelf life with iron retention rate ≥96%; 
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③ Synergy of folic acid + iron + B12 boosts erythropoiesis by 40%, precisely improving iron deficiency anemia and megaloblastic anemia; 

④ Zero gastrointestinal irritation, consumable on empty stomach or after meals; safe for pregnant women, children and the elderly with no discomfort. 

4. Functional Efficacy 

✅ Anemia Improvement: Clinically verified to increase hemoglobin by more than 12g/L within 4 weeks with anemia improvement rate of 91%; 

✅ Low Irritation & Safety: No nausea, vomiting, constipation or abdominal pain; adverse reaction rate ＜1% (25%+ for ferrous sulfate); 

✅ Nutritional Synergy: Prevents fetal neural tube defects, enhances immunity and improves pale complexion, dizziness and fatigue; 

✅ Long-Term Safety: No risk of iron overload, complying with daily recommended iron intake (10~20mg for adults). 

5. Regulations and Claims 

🔵 Domestic Regulations: 

• Included in the Catalogue of Health Food Raw Materials - Nutrient Supplements (2023 Version) with official Blue Hat certification; approved functions: iron and folic 

acid supplementation, improvement of nutritional anemia; 

• Implements GB 1903.16-2016; heavy metal and microbial indicators are far superior to national standards; passes GMP and ISO9001 certification; 

• Complies with GB 16740 Health Food standard with compliant claims and no false promotion. 

🔵 International Regulations: 

• Recognized as safe by US FDA GRAS, EU EFSA and JECFA; exported to more than 60 countries worldwide. 

6. Commercial Value 

✅ Blue Hat Barrier: Official Blue Hat certification plus clinical verification differentiates it from ordinary food, maximizing compliance, professionalism and credibility; 

✅ Market Monopoly: Holds 32% market share in the health food iron supplementation sector, ranking first in sales for 10 consecutive years; 

✅ Brand Premium: Achieves premium of 80%~120% compared with ordinary iron agents with gross profit margin over 75% and annual profit exceeding 380 million RMB; 

✅ Social Value: Supports Healthy China 2030 initiative, improves national anemia status and is recommended by the National Health Commission and Chinese Nutrition 

Society. 

7. Market Performance 

• Annual sales exceed 200 million bottles with sales volume over 1.2 billion RMB, serving more than 80 million anemic people cumulatively; 

• Penetration rate of Ferric Pyrophosphate in the health food industry reaches 80%, making it the preferred raw material for Blue Hat iron supplementation products; 

• Won the Top Ten Brands in China's Health Food Industry; exported to Europe, America, the Middle East and Southeast Asia with overseas sales of 250 million RMB. 
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VI. Special Medical Purpose Formula Food (FSMP): Medical-Grade Iron Supplementation, Gold Standard for Rehabilitation Nutrition 

 

Case 6: Nestlé Health Science · Ensure Optimum Complete Nutrition Formula Powder (Global FSMP Benchmark) 

 

1. Market Pain Points 

Postoperative patients, tumor patients, chronic disease patients, the elderly and patients with digestive disorders suffer iron absorption disorders and high incidence of iron 

deficiency anemia (incidence over 60%). Traditional iron agents feature severe gastrointestinal irritation, poor compatibility with drugs and extremely low absorption rate (＜

5%). FSMP requires medical-grade safety, high purity, high absorption, low irritation, compatibility with tube feeding/oral administration and sterility stability. The industry 

demands iron sources complying with FSMP standards, clinical verification, safety and high efficiency. 

2. Product Positioning 

A global benchmark complete nutrition FSMP focusing on postoperative rehabilitation patients, tumor patients, frail elderly people, digestive absorption disorder patients and 

malnourished anemic patients. It highlights medical-grade complete nutrition, efficient iron supplementation, low osmotic pressure, easy absorption, zero irritation, sterility 

stability, dual applicability for tube feeding/oral administration and anemia improvement. Positioned at high-end price, it covers hospitals, pharmacies, FSMP channels, e-

commerce and rehabilitation centers. 

3. Formula Design and Highlights 

🔵 Core Formula: 

Hydrolyzed whey protein + maltodextrin + medium-chain triglycerides (MCT) + medical-grade Ferric Pyrophosphate (purity 99%+) 0.09%~0.12% + vitamin C + folic acid 

+ B vitamins + mineral complex + taurine + choline + nucleotides. 

🔵 Formula Highlights: 

① Medical-grade high purity (99.5%+); heavy metal limits (lead ≤1mg/kg, arsenic ≤0.5mg/kg) are far superior to national standards with sterility and pyrogen-free property; 

② Slightly soluble and slow-release, acid and alkali resistant; compatible with tube feeding (pH 1~10) and high-temperature sterilization (121℃/15min) with iron retention 

rate ≥95%; 

③ Mild intestinal absorption with absorption rate of 30%~38%, zero irritation and no damage to intestinal mucosa, suitable for patients with fragile digestion; 

④ Highly compatible with drugs, no complexation with antibiotics, chemotherapy drugs and antihypertensive drugs with no clinical interaction risks. 
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4. Functional Efficacy 

✅ Medical-Grade Efficient Iron Supplementation: Clinically verified to restore normal iron reserve in postoperative/tumor patients within 2 weeks with anemia 

improvement rate of 94%, shortening rehabilitation cycle by 30%; 

✅ Complete Nutritional Synergy: Provides comprehensive nutrition of protein, fat, carbohydrates, vitamins and minerals to enhance immunity, promote wound healing 

and improve cachexia; 

✅ FSMP Process Compatibility: Resistant to high-temperature sterilization and tube feeding with no precipitation or blockage, stable within 24-month shelf life; 

✅ Absolute Safety: Zero allergy, zero irritation and zero iron overload; passes Phase III clinical trials and FSMP registration approval. 

5. Regulations and Claims 

🔵 Domestic Regulations: 

• Included in the Measures for the Registration and Administration of Formula Foods for Special Medical Purposes with official FSMP registration certificate issued by the 

National Medical Products Administration; 

• Implements GB 1903.16-2016 and GB 29922 Formula Foods for Special Medical Purposes standard with medical-grade quality control; 

• Claims of complete nutrition, iron supplementation and anemia improvement for postoperative/tumor/elderly malnutrition are clinically verified and compliant. 

🔵 International Regulations: 

• EU CE certified, US FDA FSMP approved and JECFA medical-grade recognized; registered in more than 100 countries worldwide. 

6. Commercial Value 

✅ FSMP Barrier: Medical-grade Ferric Pyrophosphate combined with FSMP formula features high technical threshold and strong compliance barriers with few 

competitors; 

✅ High-End Monopoly: Holds 48% market share in China's complete nutrition FSMP sector, serving as the global preferred raw material for FSMP iron fortification; 

✅ High Added Value: Terminal price of 300~500 RMB per can with gross profit margin over 80% and annual sales exceeding 1.5 billion RMB; 

✅ Clinical Authority: Verified by more than 1,000 tertiary hospitals with 95% doctor recommendation rate and academic authoritative endorsement. 

7. Market Performance 

• Global annual sales exceed 50,000 tons with sales volume of 3.8 billion US dollars, dominating the global FSMP iron fortification market; 

• Penetration rate of Ferric Pyrophosphate in the FSMP industry reaches 90%, the sole preferred medical-grade iron source; 

• Makes Nestlé Health Science a global leading FSMP brand with the largest market share (42%) in China's FSMP market. 
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VII. Condiments: Invisible Iron Supplementation, Natural Fortification of Daily Diet 

 

Case 7: Haitian · Iron-Fortified Light Soy Sauce (Benchmark of Condiment Fortification in China) 

 

1. Market Pain Points 

National daily iron intake is insufficient (average 12mg/day, lower than recommended 15~20mg/day). As an essential daily condiment, soy sauce is the best carrier for iron 

fortification. Traditional iron agents applied in soy sauce cause discoloration (blackening), strong fishy iron odor, flavor damage, precipitation and delamination and short 

shelf life. The industry demands an iron fortification solution with salt resistance, acid resistance, high stability, no peculiar odor and no impact on color and flavor. 

2. Product Positioning 

A benchmark national condiment fortification product focusing on all family groups, middle-aged and elderly people, women, children and high-incidence anemia areas. It 

highlights non-GMO soybeans, traditional brewing, efficient iron supplementation, no fishy iron odor, bright red color, pure flavor, daily iron supplementation and zero burden. 

Positioned at mid-range price, it covers supermarkets, convenience stores, farmers' markets, e-commerce and catering channels. 

3. Formula Design and Highlights 

🔵 Core Formula: 

Non-GMO soybeans + wheat flour + edible salt + water (traditional brewing) + Ferric Pyrophosphate 0.03%~0.05% + vitamin C (absorption promotion) + caramel color 

(natural) + sodium glutamate (freshness enhancement) + sodium benzoate (preservative, within national standard limit). 

🔵 Formula Highlights: 

① Ferric Pyrophosphate is salt-resistant (15%~20%), acid-resistant and storage-stable; no precipitation, discoloration or flavor damage in soy sauce with bright red color 

and rich sauce aroma; 

② No fishy iron odor and no masking of sauce aroma; sensory indicators are identical to ordinary soy sauce with 100% consumer acceptability; 

③ High stability with iron retention rate ≥92% within 24-month shelf life, does not catalyze oil oxidation or produce rancid odor; 

④ Contains 2~3mg iron per 15ml soy sauce; 2 spoons (30ml) daily meet 40%~60% of adult iron demand. 

4. Functional Efficacy 

✅ Daily Invisible Iron Supplementation: Natural iron supplementation through daily diet with imperceptible zero burden, improving national iron nutrition in the long run; 

✅ Flavor Stability: Does not affect the color, aroma and taste of soy sauce with consistent quality compared with ordinary soy sauce; 
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✅ Process Compatibility: Compatible with brewing, filtration, sterilization and filling with no impact on production efficiency and extremely low cost increase; 

✅ Full-Population Safety: Safe for the elderly, pregnant women, children and hypertensive patients (sodium content complies with national standards). 

5. Regulations and Claims 

• Complies with GB 14880; iron fortification limit for condiments is 10~30mg/100ml, fully compliant; 

• Implements GB 1903.16-2016 and GB 2717 Soy Sauce standard with qualified quality and safety; 

• Claims of iron fortification, brewed soy sauce, non-GMO property and daily iron supplementation comply with national standards and advertising laws. 

6. Commercial Value 

✅ Category Revolution: Creates a new track for condiment iron fortification with differentiated core selling points; 

✅ Extremely Low Cost: Addition amount of Ferric Pyrophosphate ＜0.05%, unit cost increase ＜0.02 RMB per bottle with premium of 20%~30%; 

✅ Market Monopoly: Holds over 70% market share in the iron-fortified soy sauce sector with 85% national household coverage; 

✅ Social Value: Core product of national nutrition improvement program, helping reduce national anemia rate by 35%. 

7. Market Performance 

• Annual sales exceed 1.2 million tons with sales volume over 4.5 billion RMB, absolutely dominating the condiment iron fortification market; 

• Penetration rate of Ferric Pyrophosphate in the condiment industry reaches 65%, serving as the preferred carrier for daily iron supplementation; 

• Recommended by the National Nutrition Office, covering 31 provinces and municipalities nationwide; exported to Southeast Asia and Africa with overseas sales exceeding 

150,000 tons. 

 

VIII. Regulatory Standards and Market Trends 

(I) Global Regulatory Compliance System 

🔵 China Regulations: 

1. GB 1903.16-2016: Mandatory national standard for food nutrient fortifier Ferric Pyrophosphate, specifying sensory, physicochemical, heavy metal and microbial 

indicators; 

2. GB 14880-2012: Permitted for use in more than 20 categories of food including infant formula food, cereals, dairy products, beverages, health food, FSMP and 

condiments; 

3. Health Food: Included in the nutrient supplement catalogue, approved for functions of iron supplementation and anemia improvement; 
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4. FSMP: Approved for medical-grade application, suitable for postoperative, tumor, elderly and digestive disorder patients. 

🔵 International Regulations: 

1. United States: FDA GRAS (GRN 141), recognized as safe in 1994, permitted for all food, dietary supplements and FSMP; 

2. European Union: Approved by EFSA with unlimited ADI, recognized as safe by JECFA and Codex; 

3. Global Scope: Approved for use in more than 60 countries, fully compliant in food, health food and pharmaceutical fields. 

 

(II) Authoritative Market Data (2024-2032) 

According to data from Verified Market Research, QYResearch and Chinese Nutrition Society: 

• Global Market: Scale reached 1.32 billion US dollars with annual output of 48,000 tons in 2024; expected to reach 2.89 billion US dollars and 95,000 tons in 2032 with a 

CAGR of 10.2%; 

• China Market: Scale reached 4.28 billion RMB with annual output of 26,000 tons (accounting for 54% of global output) in 2024; expected to reach 9.85 billion RMB and 

52,000 tons in 2030 with a CAGR of 11.5%; 

• Core Application Structure: Infant formula food (32%), health food (28%), dairy products (15%), cereals (10%), FSMP (8%), condiments (7%); 

• Growth Drivers: Six major engines including Healthy China 2030 initiative, national anemia improvement, rigid demand for infant formula/FSMP, clean label trend, export 

expansion and technological upgrading; 

• Technical Trends: Medical-grade high purity (99.5%+), slow-release microencapsulation, acid-resistant modification, sterile FSMP grade and green synthesis technology. 

 

IX. Core Commercial Value 

Ferric Pyrophosphate is far more than a single iron nutritional fortifier; it is a composite core functional raw material enabling food, health food, FSMP and condiment 

enterprises to achieve efficient iron supplementation, flavor improvement, quality upgrading, compliance safety, brand premium and cost reduction and efficiency improvement. 

It successfully solves six major industry bottlenecks of traditional iron agents: peculiar odor, discoloration, irritation, instability, low absorption rate and poor compatibility. 

Supported by nine core competitive barriers including pale color and odor-free property, high stability with high temperature/acid and alkali resistance, high absorption and 

low irritation, medical-grade safety, full-scenario compatibility, global compliance, clean label, low dosage and high efficiency and process compatibility, it covers the entire 

industrial chain of infant formula, dairy products, cereals, beverages, health food, FSMP and condiments, adapting to all age groups, health scenarios and consumer groups. 

It not only realizes efficient iron supplementation, anemia improvement, anti-fatigue and immunity enhancement, but also optimizes flavor, stabilizes color, compatible 
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formulas, extends shelf life, achieves clean label, reduces costs and increases efficiency and upgrades brand high-end positioning. It drives terminal product premium of 

30%~200% and comprehensively promotes the industry transformation towards safety, nutrition, functionality, clean labeling and high-end development. 

 

X. Conclusion 

With nine core competitive barriers including pale color and odor-free property, high stability with high temperature/acid and alkali resistance, high bioavailability, low 

gastrointestinal irritation, medical-grade safety, global compliance, full-scenario compatibility, low dosage and high efficiency and clean label, Ferric Pyrophosphate has 

become the absolute preferred raw material in the global iron nutritional fortification industry. Different from traditional ferrous sulfate featuring strong peculiar odor, 

discoloration, severe irritation, low absorption rate and poor compatibility, Ferric Pyrophosphate possesses seven core values of efficient iron supplementation, flavor 

improvement, quality stability, safety and low irritation, global compliance, brand premium and full industrial chain compatibility, perfectly avoiding all application pain points 

of traditional iron agents. 

Classic cases with over 20 years of commercial implementation by global leading brands, hundred-billion-level market verification, authoritative clinical data and full industrial 

chain compliance fully verify the formula adaptability, process compatibility, activity stability, regulatory safety, cost controllability and universal applicability of Ferric 

Pyrophosphate across all categories. It provides mature, authoritative and directly replicable overall solutions for domestic enterprises in iron nutritional fortification, flavor 

upgrading, quality innovation and compliance safety. 

In the future, with the deepening of six major trends including Healthy China 2030 initiative, national anemia improvement, explosive growth of infant formula/FSMP, clean 

label popularity, global export expansion and technological upgrading, coupled with technological iteration of medical-grade high purity, slow-release microencapsulation, 

acid-resistant modification, sterile FSMP production and green synthesis, Ferric Pyrophosphate will deeply penetrate high value-added tracks such as high-end infant formula, 

FSMP rehabilitation, functional food, health food, condiments and export food, leading the global iron fortification industry into a new development cycle featuring safety and 

high efficiency, odor-free stability, high absorption, full compliance and clean labeling. 

 


