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The Core Position & Core Competitive Advantages of Chinese Zinc Citrate in the Global Supply Chain

As the absolute leader in the global zinc citrate industry, China has built a core hub integrating production, supply and technology. Its production capacity and output have
long accounted for 55%~60% of the global total, with exports covering over 70% of global markets. Supported by a full-industry-chain competitive barrier featuring self-
sufficient raw materials, leading processes, intensive scale, standard-setting leadership and green low-carbon development, China firmly holds the pricing discourse

power and supply dominance in the global supply chain, acting as the core engine and industry weather vane for the high-quality development of the global zinc citrate industry.

I. Core Position in Global Supply Chain: Absolute Leading Production & Supply Hub
1. Production Capacity & Output: Global Leadership with Remarkable Scale Effect
e Production Capacity Scale: China’s total zinc citrate capacity currently accounts for over 55% of the global total. It is expected to continue expanding in the next
two years, with the global proportion steadily rising above 58%. The overall capacity far exceeds the combined total of all other countries and regions, forming an
absolute scale advantage.
e Actual Output: Ranked first globally for ten consecutive years, output occupies 55%~60% of the global total with steady annual growth. The production-sales
linkage efficiency leads the world, effectively guaranteeing stable supply to global markets.
e Capacity Utilization Rate: Remains stable within the range of 78%~83% long-term, 10~15 percentage points higher than the global average. The prominent scale

effect effectively reduces unit production costs and strengthens the industry’s ability to withstand market fluctuations.

2. Global Supply Hub: Export Dominance & Extensive Market Coverage
¢ Export Volume: Exports account for 65%~70% of global trade volume, making China the world’s largest zinc citrate exporter. Steady annual export growth exerts
a decisive impact on global market supply and dominates the global trade pattern.
e Export Markets: Products are sold to more than 120 countries and regions across Europe, North America, Southeast Asia, the Middle East, South America, Oceania

and other regions. Chinese manufacturers have become core zinc source suppliers for international giants including Nestlé, Danone, Procter & Gamble, Colgate,
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BASF and DSM, deeply integrating into the global high-end supply chain network.
Domestic Consumption: Domestic consumption takes up 45% of global total demand, forming a dual-drive development pattern of domestic demand support plus

external demand traction, providing solid market support for industrial scale expansion and technological upgrading.

3. Industrial Clusters: High Agglomeration & Complete Full-Chain Supporting System

Regional Distribution: Five major production bases have taken shape centered on Shandong (over 40%), Jiangsu (15%), Zhejiang (12%), Guangdong (10%)
and Hebei (8%). East China concentrates 63% of the national capacity, presenting an industrial agglomeration pattern of coastal dominance plus inland
coordination, facilitating resource integration, industrial chain collaboration and cost optimization.

Industrial Chain Completeness: The self-sufficiency rate of upstream core raw materials such as zinc ore/zinc oxide and citric acid exceeds 85%, realizing
independent and controllable raw material supply. Midstream production links including synthesis, refining and drying are fully self-controlled. Downstream
applications cover food, pharmaceuticals, oral care, feed, new energy and other full scenarios without supply chain breakpoints, highlighting outstanding overall
industrial chain resilience and risk resistance.

Leading Enterprises Driving Growth: The industry features high concentration (CR5=56%~72%). Leading enterprises including Jiangsu Caiwei, Penglai Ocean,
Rizhao Jinhe, Shandong Fufeng and Nantong Feiyu all maintain industry-leading annual capacity per plant, dominating the supply pattern and technological

development direction of the global high-end zinc citrate market.

4. Standards & Certification: International Integration & Global Compliance Leadership

Domestic Standard Leadership: China took the lead in formulating GB 1903.37-2015 National Food Safety Standard - Food Nutrient Fortifier - Zinc Citrate,
establishing stringent global product safety criteria (heavy metal content <Sppm, purity >98.5%), which has become an important reference for global zinc citrate
quality control.

Full Coverage of International Certifications: All leading enterprises have obtained authoritative international certifications including FDA, EFSA, JECFA, USP,
EP, KOSHER and HALAL. Products can directly access all global high-end markets, effectively breaking down international technical trade barriers with prominent

compliance advantages.
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II. Core Competitive Advantages: Building an Irreplaceable Industrial Moat in All Dimensions
1. Raw Material Resource Advantage: Self-Sufficiency with Outstanding Cost Edge
e Zinc Resource Guarantee:
China ranks top 3 in global zinc ore reserves and No.1 in output. Core producing areas such as Yunnan, Guangxi and Hunan can stably supply high-purity zinc oxide
(purity above 99.95%) with a raw material self-sufficiency rate of over 90%. Compared with Europe, China enjoys a remarkable raw material procurement cost
advantage of 25%~30%.
e Citric Acid Supporting Advantage:
China is the world’s largest citric acid producer, accounting for over 70% of global output. Leading enterprises such as Fufeng, COFCO and Jinhe provide stable
and low-cost citric acid raw materials, forming a coordinated industrial pattern of citric acid-zinc citrate and further amplifying cost advantages.
e Cost Structure Optimization:
Raw material costs account for 55%~65% of zinc citrate’s total production cost. Benefiting from raw material self-sufficiency, Chinese enterprises’ comprehensive
production costs are 26%~35% lower than international peers, securing the world’s No.1 price competitiveness and serving as core support for capturing global

markets.

2. Production Process Advantage: Technological Leadership Empowering Green & High Efficiency
2.1 Perfect Process Spectrum: Covering Full Scenarios from Traditional to High-End
e Traditional Process:
The complex precipitation two-step method features mature technology and high cost-performance, mainly applicable to general food-grade products and fully meeting
basic demand in mass markets.
e Mainstream Advanced Process:
The integrated technology of one-step continuous synthesis + membrane separation + continuous crystallization has been widely applied. Compared with
traditional processes, it cuts reaction time by 40%, raises raw material utilization above 92%, achieves product purity of 99.0%~99.5% and heavy metal content

<lppm, fully complying with pharmaceutical/USP standards and accurately matching high-end market demand.
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Cutting-Edge Green Processes:

Industrial breakthroughs have been achieved in green technologies including enzymatic catalysis, microwave-assisted synthesis and bipolar membrane
electrodialysis. The enzymatic catalysis method boasts a conversion rate of 91.7%, realizing 60% wastewater reduction and 35% energy consumption cut, currently
accounting for 35% of total capacity. Microwave-assisted synthesis reduces reaction time by 50% and energy consumption by 30%, significantly improving product
stability. Bipolar membrane electrodialysis cuts separation power consumption by 30%, greatly lowers water consumption and lifts zinc recovery above 78%, fully

aligning with the global low-carbon development trend.

2.2 Remarkable Technical Barriers: Parallel Development of High-End, Refined & Intelligent Manufacturing

Molecular-Level Purification Technology:

Leading enterprises such as Jiangsu Caiwei have achieved product purity above 99.0% with heavy metal (Pb/As/Cd) content <0.5ppm, far exceeding national standards
and CAC international norms, holding irreplaceable technical advantages in high-end pharmaceuticals and infant formula fields.

Functional Modification Technology:

Breakthroughs have been made in nano-embedding/microencapsulation technology, effectively solving industry pain points of zinc citrate such as moisture absorption,
oxidation and poor stability. Product bioavailability is raised by over 30%, widely adaptable to high-end scenarios including acidic beverages, infant formula foods
and special medical foods.

Intelligent Production Upgrade:

Full application of DCS control system + online monitoring system realizes automatic whole-process production management, with batch-to-batch difference <0.5%
and capacity utilization above 85%. Per capita production efficiency is 3 times higher than traditional production lines, greatly reducing human errors and ensuring

stable and consistent product quality.

3. Scale & Intensive Advantage: Global Leadership with Outstanding Comprehensive Efficiency

Single Production Line Scale Advantage:
The single-line capacity of leading enterprises reaches industry-leading level, 1.5~5 times that of international peers. The prominent scale effect effectively reduces

fixed costs including unit equipment depreciation, energy consumption and labor, further enhancing comprehensive competitiveness.
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Leading Energy Consumption Level:

Energy consumption for fermentation production stands at 1.8~2.3 tons of standard coal per ton of product, while the chemical method is 2.6~3.1 tons of standard
coal per ton. Both are 15%~20% lower than the global average, with energy cost advantages further strengthening corporate market competitiveness.

Prominent Low-Carbon Competitiveness:

Wide adoption of green processes cuts CO- emissions by 30% compared with traditional technologies, maintaining a globally leading carbon footprint. It aligns with

the global dual-carbon strategy and low-carbon procurement demand of international customers, creating additional premium space for product exports.

4. Market & Application Advantage: Full Scenario Coverage with Notable High-End Breakthroughs

Comprehensive Application Fields:

Products are widely used in five core sectors: food nutrient fortification (infant formula, health foods, functional beverages etc.) accounting for 45%, pharmaceuticals
(zinc supplement preparations, oral and dermatological drugs) for 25%, oral care (toothpaste, mouthwash) for 15%, feed (livestock, aquaculture, pets) for 10%, and
new energy (lithium battery electrolyte additives) for 5%. Demand in the new energy sector shows explosive growth, becoming a new growth pole for the industry.
High-End Market Breakthrough:

China has successfully broken the monopoly of international giants such as BASF (Germany), Jungbunzlauer (Switzerland) and Dr. Paul Lohmann (USA) in the
high-end zinc citrate market. The global market share of pharmaceutical-grade and high-purity products has risen from 10% in 2018 to the current 40%, marking

remarkable achievements in high-end transformation and continuous upgrading of brand influence.

5. Policy & Industrial Ecosystem Advantage: Strategic Support for Full-Chain Coordinated Development

National Policy Support

The zinc citrate related industry is included in the Healthy China 2030 Outline and Bioeconomy Development Plan. Clear policy incentives are offered for sectors including

food nutrient fortification, special medical foods and feed additives, creating a favorable policy environment and development opportunities for high-quality industrial growth.

Environmental Protection Upgrade Empowerment

Stringent environmental policies have phased out backward production capacity. Leading enterprises took the lead in deploying green processes, closed-loop circulation, waste




mﬁ@ QINGDAO NATURE LIFE INTERNATIONAL TRADE CO., LTD.

heat recovery and other environmental technologies, all certified by ISO14001, ISO14064 and other environmental standards. With prominent green compliance advantages,
exported products gain an additional premium of 18%~22%.

e In-depth Industry-University-Research Collaboration
In-depth cooperation between research institutions such as Institute of Process Engineering CAS, Zhejiang University and Nanjing Tech University and enterprises
accelerates the industrialization of technological achievements. The number of industry patents grows by 48% annually. Breakthroughs have been made in key technologies

including microwave synthesis, continuous crystallization and straw-based raw materials, continuously consolidating the industry’s technological leading edge.

6. Global Supply Chain Integration Advantage: Efficient Response & Strong Resilience
¢ Rapid Delivery Capacity
Supported by a sound production system and global logistics network, manufacturers realize 7x24-hour continuous production, with a global delivery cycle of only 3~7
days and inventory turnover cycle controlled within 15~30 days. China ranks first globally in coping with risks such as sudden market demand and supply chain disruptions.
e Customized Service Capacity
Enterprises can customize core indicators including product particle size, purity, crystal form and packaging according to personalized requirements of international customers,
while providing one-stop services such as formula solutions, application technical support and regulatory compliance consulting, deeply matching customer needs and
enhancing customer stickiness and satisfaction.
¢ Robust Supply Chain Resilience
A supply chain system featuring diversified raw material sources, scattered production lines and multi-channel logistics has been established, effectively resisting external
risks such as raw material price fluctuations, geopolitical conflicts and logistics disruptions. Its supply chain stability and risk resistance are significantly superior to other

single producing regions worldwide.
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II1. Comparison with Major Global Producing Regions: Comprehensive Leadership with Expanding Advantages

Europe North America

Comparison Dimension China India
(Germany/Switzerland) (USA/Canada)

Global Capacity Proportion | 55%~60% 15%~18% 8%~10% 6%~8%

Production Cost

Global lowest; 25%~30% lower
than Europe, 35%~40% lower
than North America, 15% lower

than India

Relatively high; around 35%
higher than China

High; around 40% higher than
China

Medium; around 15% higher
than China

Process Technology

Full spectrum coverage
(traditional/advanced/green);
breakthroughs in high-end

technologies

Dominated by high-end
processes, low proportion of

traditional technologies

Dominated by high-end
processes with mature

technology yet slow innovation

Dominated by traditional
processes, limited application

of advanced technologies

Product Purity

98.5%~99.5% (Pharmaceutical
Grade); over 99.5% for partial

enterprises

99.0%~99.2% (Pharmaceutical
Grade)

99.0%~99.3% (Pharmaceutical
Grade)

98.0%~98.5% (Mainly Food
Grade)

Environmental Standard

Green & low-carbon; 30% lower

carbon emission than traditional

Strict environmental standards

yet high environmental costs

Strict environmental standards

with heavy investment and high

Medium environmental
standards; environmental

shortcomings among partial

processes with strong compliance costs
enterprises
Delivery Cycle 3~7 days, world’s fastest 10~15 days 12~20 days 15~25 days
Global Market Share 65%~70% 15%~18% 8%~10% 5%~7%
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I'V. Future Trends: Evolving from a Capacity Powerhouse to a Technological & Brand Powerhouse

1. High-End Upgrading:
The proportion of high-end products such as pharmaceutical-grade, high-purity, nano-embedded and sustained-release zinc citrate will rise from the current 25% to
45% by 2030. Import substitution of high-end products will be fully realized, further expanding global high-end market share and lifting industrial added value.

2. Green Development:
The application ratio of green production technologies including enzymatic catalysis and biosynthesis will exceed 50%, with carbon footprint further reduced by 30%.
China will take the lead in formulating global green production standards for zinc citrate and lead the low-carbon transformation of the global industry.

3. Global Layout:
Actively promote overseas factory construction, cross-border mergers and acquisitions and brand export, realizing the transformation from product export to global
output of technology + standards + brands, further enhancing China’s discourse power and core influence in the global zinc citrate supply chain.

4. Application Scenario Expansion:
Focus on high-growth fields including pet food, special medical nutrition, medical cosmetology and new energy to enrich product application scenarios. The industry

market scale is expected to achieve substantial breakthroughs by 2030, fostering new industrial growth momentum and driving diversified industrial development.

V. Conclusion: Unshakable Global Core Status

Endowed with six core strengths including natural raw material advantages, leading production technology, intensive large-scale operation, complete full-chain supporting
system, national policy support and high-quality global services, Chinese zinc citrate has become an unshakable absolute core in the global supply chain, forming an industrial
pattern of 60% global supply, over 70% global exports, global standard leadership and the most cost-competitive edge. In the future, with the continuous advancement
of high-end, green and globalization transformation, China’s zinc citrate industry will further strengthen technological innovation, consolidate cost advantages and expand
high-end markets, continuously consolidating its global leading position. It will grow into a benchmark industry with the strongest global competitiveness in China’s fine

chemical and nutrient fortifier sectors, providing core support for the high-quality development of the global zinc citrate industry.




