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Core Competitive Advantages and Global Market Outlook of Calcium Citrate

Calcium Citrate (CAS 813-94-5, Molecular Formula: Cas(CsHsO7)2-4H20, Molecular Weight: 498.44) is a benchmark product of organic calcium salts. It forms a stable
structure via ionic bonding and chelation between citric acid and calcium ions (Ca?"). Its theoretical calcium content is 21.07%; industrial-grade products feature calcium
content ranging from 20.5%-21.5%, food-grade purity at 98%-99%, and pharmaceutical-grade purity >99.5%. Endowed with unique physicochemical properties and
absorption mechanisms, it builds insurmountable core competitive barriers against inorganic calcium (Calcium Carbonate, Calcium Phosphate) and common organic calcium
(Calcium Gluconate, Calcium Lactate). Widely applied in dietary supplements, pharmaceutical healthcare, food fortification, animal feed, pet food and other fields, it is a
mainstream preferred product in the global calcium nutrition market.

According to statistical data from authoritative industrial institutions including QYResearch and Business Research Insights, the global Calcium Citrate market size reached
USD 908 million in 2024, a year-on-year increase of 3.5%. Driven by multiple factors such as the expanding global calcium-deficient population (approximately 3.5 billion
people), escalating demand for osteoporosis prevention and control amid population aging, and the popularization of health consumption concepts, the global market will
achieve steady growth at a Compound Annual Growth Rate (CAGR) of 3.7% from 2026 to 2032, exceeding USD 1.215 billion by 2032. As the world’s largest producer and
exporter (accounting for over 42% of global production capacity), China relies on a complete industrial chain, green production processes and cost advantages to register a
market size of CNY 19.81 billion in 2025, up 4.8% year-on-year. It is projected that China’s market CAGR will reach 5.2% from 2026 to 2032, surpassing CNY 28.5 billion
by 2032. Special medical food, high-end calcium supplement preparations, plant-based beverage fortification and pet nutrition will become core growth drivers, continuously

leading global market growth.

I. Core Competitive Advantages
The core competitiveness of Calcium Citrate stems from its unique molecular structure and physicochemical properties, forming five major core barriers distinct from
traditional calcium salts, covering all dimensions of absorption, tolerance, processing, synergy and compliance. Verified by authoritative clinical data and global market

applications, it boasts prominent irreplaceability and serves as the core support for its dominance in the mid-to-high-end calcium nutrition market.
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1. Bioavailability Advantage: High-efficiency Absorption, Stomach Acid-independent, Breaking Absorption Bottlenecks

Bioavailability is the most essential technical barrier of Caleium Citrate. Its absorption rate is significantly higher than that of traditional calcium salts and is unaffected by
gastric acid secretion, adapting to absorption scenarios for all groups and fundamentally solving the industrial pain points of traditional calcium agents: difficult absorption
and low utilization rate.

In terms of absorption mechanism, citrate radicals form soluble chelates with Ca?*, which are directly absorbed through intestinal active transport channels (calcium transport
proteins) in molecular form without gastric acid dissociation. In contrast, inorganic calcium such as Calcium Carbonate needs to decompose into Ca?* under the action of
gastric acid (HCI) for absorption. The absorption rate among people with insufficient gastric acid (the elderly, gastric disease patients, long-term acid inhibitor users) will drop
sharply, even below 10%. This unique absorption pathway also enables it to avoid inhibition by anti-nutritional factors such as phytic acid, oxalic acid and tannins in diet —
these substances usually form insoluble complexes with inorganic calcium and drastically reduce calcium absorption, while the chelated structure of Calcium Citrate
effectively avoids this problem.

Authoritative clinical data further validate its advantages: trials on healthy adults show the absorption rate of Calcium Citrate reaches 25%—-30%, compared with only 15%—
20% for Calcium Carbonate; among low gastric acid populations, its absorption rate is 2—3 times that of Calcium Carbonate; under high phytic acid diet scenarios (dominated
by whole grains and legumes), its absorption rate is over 60% higher than Calcium Carbonate, making it especially suitable for vegetarians, grain-based dietary groups and
middle-aged and elderly populations.

In terms of application value, high-efficiency absorption means equivalent calcium supplementation with low dosage, which not only reduces the formula cost of terminal
products (lower addition dosage) but also decreases calcium accumulation in the body and reduces potential safety risks such as kidney stones. Meanwhile, it avoids abnormal

flavor and color caused by high-dose addition, meeting the formula requirements of high-end nutritional products.

2. Gastrointestinal Tolerance Advantage: Mild and Non-irritating, Zero Bloating and Constipation, Suitable for Sensitive Constitutions

The core pain point of traditional inorganic calcium (especially Calcium Carbonate) is strong gastrointestinal irritation. In contrast, Calcium Citrate consumes no gastric acid,
produces no gas, features a neutral pH and extremely low gastrointestinal irritation, fundamentally resolving this industrial pain point and becoming the preferred calcium
source for sensitive populations.

Traditional Calcium Carbonate neutralizes gastric acid and generates a large amount of CO: in the intestine, easily causing adverse reactions such as abdominal distension,
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belching, constipation and acid regurgitation. Long-term intake may also damage the gastrointestinal mucosa, making it particularly unsuitable for those with gastric acid
deficiency and gastrointestinal sensitivity. However, the chelated structure of Calcium Citrate is stable; it does not undergo intense reactions in the gastrointestinal tract,
consumes no gastric acid, generates no gas, causes no irritation to the gastrointestinal mucosa, and reduces abnormal intestinal peristalsis to avoid constipation.

Human trial data show that daily supplementation of 1000mg Calcium Citrate (calculated as calcium) for 8 consecutive weeks results in a gastrointestinal adverse reaction
rate of <3%**, compared with **>25% in the Calcium Carbonate group, among which constipation and abdominal distension account for over 70%. This property makes
it applicable to various sensitive groups, including patients with gastric acid deficiency, atrophic gastritis, post-gastrectomy and irritable bowel syndrome, as well as infants,
pregnant women, lactating women and the elderly, with a far wider scope of application than traditional calcium salts.

In addition, Calcium Citrate itself is odorless and does not affect the flavor and taste of terminal products. It can be widely used in products with high palatability requirements

such as oral liquids, milk powder, soft candies and beverages, which is another important advantage over traditional calcium salts.

3. Physicochemical Stability Advantage: Multi-scenario Adaptability, High Temperature and Acid-Alkali Resistant, Easy Processing

Calcium Citrate exhibits excellent physicochemical stability, tolerating various harsh processing conditions in food, pharmaceutical and feed production, and rarely reacting
with other ingredients. It adapts to the production of all-form products and solves the industrial pain points of traditional calcium salts: perishability, difficult compatibility
and high processing loss.

In terms of thermal stability, under high-temperature granulation at 120°C, the activity retention rate of Calcium Citrate exceeds 90%, with no decomposition, discoloration
or impact on product flavor. It is suitable for calcium fortification in food processing technologies such as baking, extrusion and high-temperature sterilization (applied in
grains, beverages, canned food, dairy products, etc.). By contrast, Calcium Carbonate tends to decompose at high temperatures and produce CO., causing product foaming
and deterioration with a processing loss rate of over 15%.

In terms of acid-alkali stability, Calcium Citrate remains stable within the pH range of 4-10 without precipitation or flocculation, adapting to various systems such as acidic
beverages (fruit juice, plant-based drinks), neutral dairy products and alkaline health products. Its dispersibility in liquid systems is significantly better than Calcium Carbonate,
avoiding delamination and precipitation in liquid products.

In terms of processing adaptability, Calcium Citrate is a white powder with good fluidity and no moisture absorption or caking. It is suitable for the production of various

dosage forms such as tablets, capsules, powders and granules, without large-scale transformation of existing production equipment, reducing production costs for terminal
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enterprises. Meanwhile, it can be multifunctionally applied in the food industry as a chelating agent, buffering agent, coagulant and anti-caking agent, further expanding

application scenarios.

4. Nutritional Synergy Advantage: Promote Synergistic Absorption of Minerals, No Antagonism, Enhance Comprehensive Nutritional Value

Traditional calcium salts (especially inorganic calcium) show obvious antagonism with other minerals and nutrients. Benefiting from its independent absorption pathway,
Calcium Citrate not only has no antagonistic effect but also promotes the synergistic absorption of multiple minerals such as calcium, iron, zinc and magnesium, improving
the overall nutritional value of terminal products and meeting consumers’ demand for comprehensive nutrition.

Traditional inorganic calcium competes with divalent metal ions such as iron, zinc and magnesium for intestinal transport channels, mutually reducing absorption rates. For
example, simultaneous supplementation of Calcium Carbonate and Ferrous Sulfate reduces calcium absorption by over 25% and iron absorption by over 30%. In contrast,
Calcium Citrate is absorbed through intestinal active transport channels with no competition with divalent metal ions; it neither affects the absorption of other minerals nor
is antagonized by them. Furthermore, citrate radicals in Calcium Citrate can chelate iron, zinc and magnesium to form soluble complexes, increasing iron absorption by 30%,
zinc by 25% and magnesium by 20%.

In terms of compatibility with other nutrients, Calcium Citrate can coexist stably with Vitamin Ds, K2, C, B vitamins, folic acid and probiotics without oxidative degradation,
precipitation or discoloration. Among them, Vitamin Ds and K- synergistically promote bone mineralization of calcium, boosting the calcium absorption rate by an additional
40% and significantly enhancing calcium supplementation efficacy. Combined with Vitamin C, it repairs the intestinal mucosa, improves the intestinal absorption environment
and further enhances nutrient absorption capacity. When compounded with probiotics, it does not inhibit probiotic activity but indirectly promotes calcium absorption and
intestinal health by optimizing the intestinal environment.

Such excellent nutritional synergy enables its wide application in high-end nutritional products such as multivitamin and mineral supplements, maternal milk powder, infant

formula food and elderly nutrition packages, meeting the comprehensive nutritional needs of different populations.

5. Compliance and Safety Advantage: Global Authoritative Certification, Non-toxic and Residue-free, Suitable for All Categories of Application
With natural sources, metabolic friendliness and extremely high safety, Calcium Citrate has obtained authoritative certifications from major countries and regions worldwide.

It is a universal safe calcium source applied in food, pharmaceutical, feed and pet food fields, with solid compliance and safety supporting its global market expansion.
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In China, Calcium Citrate is included in multiple national mandatory and recommended standards: GB 1886.74-2015 National Food Safety Standard — Food Additive —
Calcium Citrate clearly specifies indicators such as purity and heavy metal limits for food-grade Calcium Citrate; GB 2760-2024 National Food Safety Standard — Uses of
Food Additives further expands its application scenarios, allowing use in high-end fields such as infant formula food, special medical purpose formula food, and nutritional
food for pregnant and lactating women. Feed-grade Calcium Citrate also complies with national feed safety standards and can be used in the breeding of piglets, broilers,
aquatic products and other farmed animals.

In the international market, Calcium Citrate has been certified by major global authoritative institutions: the U.S. FDA grants it GRAS (Generally Recognized As Safe) status
(GRN 319), allowing its use as a raw material for food additives and dietary supplements. The EU EFSA, JECFA (Joint FAO/WHO Expert Committee on Food Additives)
and CAC (Codex Alimentarius Commission) have conducted a comprehensive safety assessment, confirming no upper limit for its Acceptable Daily Intake (ADI), with no
genotoxicity, carcinogenicity or reproductive toxicity. In addition, it has passed certifications from USP (United States Pharmacopeia), EP (European Pharmacopeia), KFDA
(Korea Food and Drug Administration), Japan Ministry of Health, Labour and Welfare and other institutions, enabling free access to major global markets.

Toxicological test data show the acute oral LDso of Calcium Citrate is > 10g/kg (practically non-toxic). Long-term intake causes no liver or kidney burden; its metabolites
are citric acid (intermediate of the tricarboxylic acid cycle) and calcium, with no residue or accumulation. Its safety is far higher than traditional inorganic calcium, suitable

for long-term intake by all groups.

I1. Global Market Status
The current global Calcium Citrate market presents a pattern of steady growth in mature markets, explosive growth in emerging markets, and China dominating supply.
The product structure is dominated by Tetrahydrate Calcium Citrate, with application scenarios focusing on dietary supplements and pharmaceutical fields, laying a solid

foundation for future market growth.

1. Market Scale and Structure
The global market size reached USD 908 million with a sales volume of 72,000 tons in 2024. Among the breakdown: dietary supplements account for 42%, pharmaceuticals
38%, food fortification 15%, and feed/pet sectors 5%. In terms of product type, Tetrahydrate Calcium Citrate accounts for approximately 90% as the global mainstream

product; Anhydrous Calcium Citrate accounts for about 10%, mainly applied in high-end pharmaceutical preparations.
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2. Regional Pattern
North America (35%) and Europe (28%) are mature markets with demand dominated by high-end dietary supplements and pharmaceutical preparations. China (22%),
Southeast Asia (8%) and India (5%) serve as core growth drivers. China contributes over 42% of global production capacity, ranking as the world’s largest producer and

exporter with an export proportion of 65%, supplying more than 100 countries and regions globally.

3. Competitive Pattern

The global CRS5 (market share of the top 5 enterprises) reaches 75%, showing a trend of head concentration. International leading enterprises include Jungbunzlauer (market
share over 40%), Gadot Biochemical Industries, Jost Chemical, etc., mainly occupying the high-end market. China’s leading enterprises such as Jinhe Industrial, Penglai
Ocean, Hengheng Fine Chemical boast a domestic CR5 exceeding 60%. Leveraging cost and technological advantages, they dominate the mid-to-high-end market and

gradually penetrate the global high-end market.

4. Core Driving Factors
e Atotal of 3.5 billion people worldwide suffer from calcium deficiency, with over 200 million osteoporosis patients, generating rigid calcium supplementation demand.
e  Consumers are shifting from low-cost inorganic calcium to high-absorption, low-irritation organic calcium, with the penetration rate of Calcium Citrate in high-
end calcium supplement preparations reaching 32% in developed markets.
¢ Innovation in food and beverages drives explosive demand for calcium fortification in plant-based drinks, yogurt, grains, sports nutrition and special medical food.
e Rising demand for pet health and young livestock calcium supplementation fuels a CAGR of 6.5% in the feed/pet sector.

e Health policies worldwide standardize calcium nutrition addition, benefiting high-quality organic calcium products.

II1. Global Future Market Development Qutlook
From 2026 to 2032, the global Calcium Citrate market will enter a development stage of steady growth, structural optimization and high-end upgrading. Driven by
demand upgrading, technological innovation and policy promotion, the market size will continue to expand; products will upgrade toward high purity, functionalization and

customization; the regional pattern will be further optimized. China will continuously consolidate its global leading position and become the core engine of global market
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growth.
1. Demand Side: Explosive Growth in Four Scenarios with Sustained Penetration Rise
In the next 7 years, global demand for Calcium Citrate will show a trend of full-scenario explosion and high-end upgrading. Four major scenarios — human nutrition,
animal feed, pet food and emerging applications — will act as core growth poles. The global penetration rate of Calcium Citrate will rise from the current 32% to over 50%,
with total demand continuing to expand.
(1) Human Nutrition Sector: Rigid Demand-driven, High-end and Segmented Development
Approximately 3.5 billion people worldwide have calcium deficiency, among whom pregnant women, infants, adolescents, postmenopausal women and the elderly are high-
risk groups. The WHO and national health authorities recommend the use of high-efficiency and mild calcium agents for prevention and control. As the preferred calcium
source, Calcium Citrate will see sustained demand growth. It is projected that the CAGR of Calcium Citrate in the human nutrition sector will reach 4.5% from 2026 to
2032, exceeding USD 550 million by 2032.
The special medical food sector registers the fastest growth (CAGR over 8%). With population aging, a high incidence of chronic diseases and growing demand for
postoperative rehabilitation, the special medical food market expands rapidly. Featuring mild non-irritation and high-efficiency absorption, Calcium Citrate becomes a core
raw material for infant formula food, nutritional food for pregnant and lactating women, elderly nutritional food and postoperative rehabilitation food.
In the functional food sector, demand for sports nutrition, weight management, elderly calcium supplementation, and compound probiotic-calcium products is rising.
Compound formulations of Calcium Citrate with probiotics, vitamins and plant extracts achieve multiple efficacy such as calcium supplementation + intestinal health and
calcium supplementation + bone maintenance, meeting diversified consumer needs.
In the food fortification sector, demand for calcium fortification in plant-based beverages, baked food and dairy products keeps increasing. With high solubility and odorless
properties, Calcium Citrate stands as the preferred calcium source.
(2) Animal Nutrition Sector: Policy-driven, Gradual Replacement of Inorganic Calcium
The animal nutrition sector is a potential growth scenario for Calcium Citrate, with an expected CAGR of 6.5% from 2026 to 2032 and a market size exceeding USD 80
million by 2032. Core driving factors include:

e Global green breeding policies are promoted; the EU, China and other regions are gradually restricting the use of inorganic calcium and promoting organic calcium

to reduce environmental pollution from breeding waste.
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Application effects of Calcium Citrate in piglet, broiler and aquaculture are remarkable, improving survival rate and daily weight gain while reducing feed-to-meat
ratio, helping farmers cut costs and boost benefits.
With the popularization of large-scale breeding, demand for high-end feed additives increases. Driven by high-efficiency absorption and residue-free advantages, the

penetration rate of Calcium Citrate is rising steadily, projected to climb from the current 8% to over 20% in the global feed sector by 2032.

(3) Pet Food Sector: Outstanding Growth Rate with Surging High-end Demand

The pet food sector is one of the fastest-growing demand scenarios for Calcium Citrate, with an expected CAGR of over 7% from 2026 to 2032 and a market size exceeding

USD 70 million by 2032. Core driving factors include:

The rise of the global pet economy positions pets as family members, with consumers paying increasing attention to pet health.

Iron and calcium deficiency are common problems for pets (especially puppies, kittens and breeding-period pets), leading to anemia, decreased immunity and poor
bone development. As a mild and high-efficiency calcium supplementation raw material, Calcium Citrate becomes a core ingredient in high-end dog and cat food
and pet health products.

The high-end trend of pet food is prominent; natural, additive-free and nutritionally comprehensive products are more popular among consumers. As a natural chelated

calcium, Calcium Citrate conforms to this trend with explosive demand growth.

(4) Emerging Application Sector: Rapid Expansion to Unlock Growth Potential

Beyond traditional scenarios, emerging applications of Calcium Citrate are expanding rapidly, becoming a future growth highlight.

Pharmaceuticals: Calcium Citrate exhibits certain anti-inflammatory and anticoagulant effects, and is being trialed for bone tissue repair with huge potential as a
novel bone repair material.

Chemical Industry: It can be used as a chelating agent, buffering agent and organic synthetic raw material for preparing citrate derivatives and coating additives.
Cosmetics: It supplements calcium required by the skin, promotes skin metabolism and improves dull complexion, applicable to skin care products such as creams
and essences.

Agriculture: It can be used as foliar fertilizer to increase crop calcium content and improve crop quality, especially suitable for crop planting in iron-deficient soil.
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2. Supply Side: Technological Upgrading + Green Manufacturing + Concentration Improvement to Optimize Industrial Structure

From 2026 to 2032, the global supply side of Calcium Citrate will present trends of technological iteration, green upgrading and scale concentration. Production processes
will be continuously optimized, production costs reduced steadily, product quality improved gradually, and the industrial structure further perfected.

(1) Process Iteration: High-efficiency, Refined and Intelligent Development

Currently, the mainstream production process of global Calcium Citrate is chemical synthesis. In the future, it will gradually upgrade to advanced technologies such as
enzymatic processes, continuous green synthesis, membrane separation purification, MVR evaporation and spray drying, improving product purity and yield while reducing
energy consumption and pollutant emissions. Replacing traditional calcium salt methods with enzymatic processes can raise product purity to over 99.5% and cut unit costs
by 12%. The application of microchannel reactors with gradient temperature control enables precise regulation of the reaction process, shortening reaction time and enhancing
product stability. Bio-fermentation combined with supercritical chelation technology features environmental friendliness and zero wastewater discharge, suitable for high-end
pharmaceutical and special medical fields. In addition, intelligent production will be gradually popularized, realizing real-time monitoring and precise regulation of the
production process via automatic control and online detection systems, improving product quality stability and reducing labor costs.

(2) Green Manufacturing: Clean Production Aligning with Global Low-carbon Trends

With tightening global environmental policies, green manufacturing has become an inevitable development trend of the Calcium Citrate industry, focusing on clean production,
resource recycling, low VOC emissions and zero heavy metal emissions. China’s MIIT Special Action for Biomanufacturing explicitly lists organic calcium salt products as
key supported fields, providing central financial subsidies for enterprises adopting clean production processes and realizing resource recycling. Developed regions such as the
EU and the U.S. have also introduced relevant environmental policies to restrict the production and import of high-pollution and high-energy-consumption products. In the
future, leading enterprises will increase investment in green manufacturing to promote environmental upgrading of production processes, achieving a wastewater recycling
rate of over 80%, resource utilization of waste residue (used as agricultural fertilizer), and exhaust gas discharge after treatment. This realizes the goals of energy saving,
consumption reduction, pollution abatement and efficiency improvement, while lowering carbon footprint and aligning with global low-carbon development trends.

(3) Production Capacity Concentration: Stricter Standards Accelerate Exit of Small and Medium Manufacturers

With tightening global standards for Calcium Citrate (e.g., China raising purity requirements, the EU lowering heavy metal limits), small and medium manufacturers with
low purity, no certifications and high pollution will face elimination pressure. It is estimated that over 3,000 tons/year of backward production capacity will be phased out

globally from 2026 to 2030, mainly among small and medium manufacturers in China and Southeast Asia. Meanwhile, leading enterprises will expand production capacity to
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increase market share; the global CRS is projected to rise to over 80% by 2032, forming a capacity pattern of leading dominance and regional complementarity. China’s
leading enterprises will continue to expand production capacity, optimize capacity structure, increase the proportion of pharmaceutical-grade and special medical-grade

products, reduce the share of feed-grade products, and enhance product added value.

3. Product Upgrading: High Purity + Functionalization + Customization to Meet Diversified Demand

In the future, product upgrading of Calcium Citrate will focus on three major directions: high purity, functionalization and customization, to meet diversified demands of
different scenarios and customers, enhance product added value and drive the market toward high-end transformation.

(1) High Purity Upgrading: Focus on Pharmaceutical-grade and Special Medical-grade Products

Driven by growing demand in high-end scenarios (pharmaceuticals, special medical food), market demand for high-purity Calcium Citrate will keep rising. Leading
enterprises will focus on deploying pharmaceutical-grade products with purity over 99.5%, further reducing endotoxin and heavy metal content to meet the requirements of
injection-grade and special medical-grade products. Meanwhile, purification processes will be optimized to lower impurity content, improve product safety and stability,
adapting to high-end pharmaceutical preparations, infant formula food and special medical food.

(2) Functionalization Upgrading: Focus on Microencapsulation, Nano-dispersion and Compound Products

Microencapsulation technology will become the core direction of functional upgrading for Calcium Citrate. Microcapsule embedding (e.g., gum arabic, maltodextrin
embedding) further enhances product stability, prevents calcium loss, achieves sustained-release effects to extend calcium supplementation duration, and masks odor, suitable
for products with high palatability requirements such as oral liquids and soft candies. Nano-dispersion technology will be gradually applied to prepare Calcium Citrate into
nano-scale particles (particle size < 100nm), improving its solubility and dispersibility in water and boosting bioavailability for beverages and milk powder. Nano particles
can also penetrate the intestinal mucosal barrier to further enhance absorption efficiency. Compound products will become a highlight in the segmented market; tailored to
scenario demands, compound formulations such as Calcium+D3+K2, Calcium+Probiotics, Calcium+Vitamin C and Calcium+Plant Extracts will be developed to deliver
multiple nutritional effects for dietary supplements, special medical food and pet health products. In addition, clean-label Calcium Citrate products with additive content
reduced to below 5% will become a trend, meeting consumer demand for natural and healthy products.

(3) Customization Upgrading: Focus on Personalized Customer Demand

With the diversification of terminal products, customer demand for personalized Calcium Citrate is growing. Leading enterprises will strengthen customized services,
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providing products with different calcium content, particle size, fluidity, solubility and shelf life according to customer formula needs, adapting to product forms such as milk
powder, beverages, soft candies, tablets and feed premixes. Meanwhile, technical support will be provided to help customers optimize formulas, improve terminal product

quality and enhance customer stickiness.

4. Policies and Standards: Global Tightening Benefits Compliant Leading Enterprises

From 2026 to 2032, global policies and standards for Calcium Citrate will continue to tighten, mainly reflected in four aspects: higher purity requirements, stricter heavy
metal limits, expanded application scenarios and upgraded environmental standards. This will further purify the market, eliminate backward production capacity, benefit
compliant leading enterprises, and promote standardized and high-quality industrial development.

In China, relevant national standards will be continuously improved to further raise market access thresholds for Calcium Citrate and eliminate low-purity and uncertified
enterprises. Meanwhile, the government will further promote policies on food fortification, osteoporosis prevention and control, and green breeding to expand application
scenarios of Calcium Citrate. For instance, the 2024 version of National Food Safety Standard — Uses of Food Additives has raised the allowable daily intake of Calcium
Citrate, releasing incremental space for the industry. In addition, China will strengthen quality supervision of Calcium Citrate products, severely crack down on counterfeiting
and heavy metal exceeding standards, and safeguard market order.

Internationally, authoritative institutions including FDA, EU, JECFA and CAC will continuously upgrade standards for Calcium Citrate, further lowering heavy metal limits
and raising purity requirements while expanding application scenarios. For example, the EU may include Calcium Citrate as a mandatory additive raw material in infant
formula food, and the U.S. may expand its application scope in the pharmaceutical field. In addition, countries will strengthen inspection and quarantine on imported Calcium
Citrate; only products with complete certifications and compliance with local standards can enter the market, enhancing the global competitiveness of China’s leading
enterprises (which already hold complete global certifications). Meanwhile, the EU’s proposed 2026 green barrier standards will further drive industrial transformation toward

green manufacturing and force enterprises to upgrade environmental protection levels.

5. Regional Pattern: China Dominates Global Supply Chain, Emerging Markets Become New Growth Poles
In the future, the global regional market of Calcium Citrate will present a pattern of China’s dominance, steady growth in Europe and America, and explosive growth

in emerging markets. China will continuously consolidate its global production capacity advantage and accelerate transformation into a technological power. Leveraging
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comprehensive advantages in technology, cost, scale and certification, it will dominate the global supply chain and enhance global market discourse power.

(1) China: Continued Global Leadership, Transformation from Production Capacity Power to Technological Power

In terms of production capacity, China will continuously expand Calcium Citrate capacity to 35,000 tons in 2026 and an estimated 50,000 tons by 2032, with its global
capacity share rising to over 55%. Meanwhile, the capacity structure will be optimized by increasing the proportion of pharmaceutical-grade and special medical-grade
products and reducing feed-grade capacity to enhance product added value.

In terms of exports, China’s Calcium Citrate export volume will maintain growth, focusing on expanding high-end markets such as Europe, America, Japan and South Korea,
while increasing layout in emerging markets including Latin America, the Middle East and Africa. Export products will gradually transform from feed-grade dominated to
pharmaceutical-grade, special medical-grade and functional products, with export average prices rising steadily.

In terms of technology, Chinese enterprises will increase R&D investment, focusing on advanced technologies such as enzymatic processes, microchannel reactions,
microencapsulation and green manufacturing to break international technical barriers and form independent intellectual property rights. Cooperation with universities and
scientific research institutions will be strengthened to promote the transformation of technological achievements. Currently, Chinese enterprises are already at the global
leading level in synthesis processes, purification technologies and microencapsulation technologies of Calcium Citrate.

(2) European and American Markets: Steady Growth Dominated by High-end Demand

As mature markets, North America and Europe will maintain steady growth with CAGRs of 3.2% and 3.0% respectively. Demand is mainly concentrated in high-end dietary
supplements, pharmaceutical preparations and special medical food, with extremely high requirements for product purity, safety and certification. International leading
enterprises such as Jungbunzlauer and Gadot Biochemical Industries will continue to dominate the high-end market, while high-end products from China’s leading enterprises
will gradually penetrate and occupy certain market shares with cost-performance advantages. In addition, European and American markets show growing demand for green,
natural and sustainable products, making Calcium Citrate with clean production and low-carbon environmental protection attributes more competitive.

(3) Emerging Markets: Rapid Explosion as New Global Growth Poles

Emerging markets including Latin America, the Middle East, Africa and Southeast Asia will become new growth poles of the global Calcium Citrate market, with an expected
CAGR of over 5.0% from 2026 to 2032. Core driving factors in these regions include a large calcium-deficient population (Latin America has a high proportion of iron-
deficient people; over 40% of Africa’s population suffers from calcium deficiency), government policies promoting food fortification and calcium deficiency prevention and

control, large-scale development of animal breeding, the rise of the pet economy, and growing residents’ health awareness. Currently, the regional market is dominated by
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mid-to-low-end products, with Chinese small and medium manufacturers and Indian manufacturers leading by cost advantages. In the future, with rising market demand, the
penetration rate of high-end products will increase gradually. China’s leading enterprises and international giants have begun to layout the regional market, cutting in with
cost-performance products to steadily expand market share. Countries along the Belt and Road will become key overseas destinations for Chinese enterprises, containing huge

market opportunities.

IV. Core Risks and Challenges
Despite the broad prospects of the global Calcium Citrate market, it still faces four core risks and challenges in future development: sustained cost pressure, intensifying

market competition, insufficient market awareness and high compliance barriers, requiring targeted responses from industrial enterprises.

1. Sustained Cost Pressure and Increasing Difficulty in Cost Reduction and Efficiency Improvement

The production cost of Calcium Citrate mainly consists of citric acid raw materials (accounting for 50% of costs), calcium source raw materials, energy and environmental
protection costs. Among them, citric acid prices fluctuate greatly affected by corn prices and environmental production restrictions. Meanwhile, rising energy prices and
increased environmental protection investment further boost production costs. In addition, homogeneous competition in low-end production capacity is fierce, with price wars
compressing corporate profits (gross profit margin 15%—25%) and putting profitability pressure on small and medium manufacturers. Leading enterprises need to reduce

costs and improve efficiency through technological upgrading, scale effects and industrial chain integration; otherwise, they will face declining profitability risks.

2. Intensifying Market Competition and Challenges to Leading Enterprises’ Moat

With the rapid growth of the Calcium Citrate market, international giants will expand production capacity to further consolidate high-end market share. Meanwhile, low-cost
production capacity in India, Southeast Asia and other regions is expanding rapidly, impacting the mid-to-low-end market with low prices. In addition, some enterprises may
produce low-quality Calcium Citrate through imitation and infringement, disrupting market order and damaging the brand image of leading enterprises. Therefore, leading

enterprises need to further strengthen technical barriers, compliance barriers and brand barriers, and enhance customized service capabilities to consolidate market position.
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3. Insufficient Market Awareness and High Difficulty in Emerging Market Penetration

In emerging markets such as Latin America, the Middle East and Africa, consumers and terminal enterprises have insufficient awareness of Calcium Citrate and still mainly
use traditional inorganic calcium (Calcium Carbonate), considering Calcium Citrate overpriced with insufficient cost performance. Furthermore, consumers in emerging
markets lack understanding of the calcium supplementation efficacy and safety of organic calcium. Enterprises need to invest substantial funds in market education, clinical
data promotion and benchmark case building, increasing market expansion costs and extending the market penetration cycle. Meanwhile, the complex policy environment and

market order in emerging markets further raise penetration difficulties.

4. Large Global Standard Differences and High Overseas Compliance Costs

There are significant differences in standards and certification procedures for Calcium Citrate across countries. For example, the EU requires EP certification, the U.S.
requires FDA GRAS certification, and Japan requires approval from the Ministry of Health, Labour and Welfare. Registration and certification procedures in different countries
are complex, with long cycles (usually 6—18 months) and high costs. For Chinese enterprises entering global diversified markets, substantial capital and human resources are
required for compliance certification, increasing overseas expansion costs. Meanwhile, continuous upgrading of global standards requires enterprises to constantly adjust
product quality to meet local requirements; otherwise, they will face market access risks. In addition, the EU’s Carbon Border Adjustment Mechanism (CBAM) and green

barriers will further raise export thresholds for Chinese enterprises.

V. Summary: Calcium Citrate — A Steady Golden Track in the Calcium Nutrition Sector

Boasting five core competitive advantages — high bioavailability, favorable gastrointestinal tolerance, strong physicochemical stability, excellent nutritional synergy and high
compliance safety — Calcium Citrate comprehensively outperforms inorganic calcium and common organic calcium. As a mainstream preferred product in the global calcium
nutrition market, it is widely applied in human nutrition, animal feed, pet food, pharmaceutical healthcare and other fields, serving as a steady-growth and high-certainty
golden segmented track in the future calcium nutrition sector.

In the short term (1-3 years), China’s market will enter an accelerated penetration period, driven by four major scenarios: special medical food, high-end calcium supplement
preparations, plant-based beverages and pet nutrition. The global market will maintain steady growth, with North America and Europe continuing to lead, emerging markets

such as China and Southeast Asia gaining momentum, and products initially transforming toward high-end and functional orientation.
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In the medium and long term (5-10 years), the global penetration rate of Calcium Citrate will rise from the current 32% to over 50%, with the market size exceeding USD
1.215 billion and achieving steady doubling. Products will undergo in-depth upgrading toward high purity, functionalization, customization and greenization, with rising
market share of high-end products. The market pattern will be further concentrated with the CRS climbing to over 80%. China’s leading enterprises and international giants
will dominate the global market, and China will upgrade from a global production capacity center to a technological and brand center, leading the global supply chain.

From an investment value perspective, the Calcium Citrate industry features stable rigid demand, clear barriers, definite growth and strong compliance. In particular,
pharmaceutical-grade, special medical-grade and functional compound products offer high added value and profitability, making them a high-quality segmented track in the
nutrition and health sector. For enterprises, focus should be placed on technological upgrading, green manufacturing, global compliance and customized services to consolidate
core competitiveness, seize opportunities from global market growth, and prioritize layout in high-end products and emerging markets. For investors, attention can be paid to

leading enterprises with technological advantages, scale advantages and global certification strengths to capture long-term industry growth dividends.




