
tell me about carrageenan, focus on source(s), composition, biochemical features, modifications, use in food and human products, benefits  
 

 
Feature 

Details 

Source(s) Extracted from red seaweeds, primarily from Chondrus crispus, Eucheuma cottonii, and Eucheuma spinosum. 

Composition 
Sulfated polysaccharides with repeating galactose and anhydrogalactose units; classified based on sulfation: κ (kappa) (1 sulfate group), 

ι (iota) (2 sulfate groups), and λ (lambda) (3 sulfate groups). 

Biochemical Features 

- Highly hydrophilic.  
- Forms gels or viscous solutions depending on type, concentration, and presence of cations (e.g., potassium promotes κ-carrageenan 

gelation).  
- Non-digestible in humans. 

Modifications 
Hydrolyzed to create poligeenan (low molecular weight carrageenan) via acid treatment; used in industrial but not food applications due 

to safety concerns. 

Uses in Food 
- Gelling, thickening, and stabilizing agent in dairy products (e.g., chocolate milk, ice cream), meat products, and plant-based 

alternatives.  
- Prevents ingredient separation and enhances texture. 

Uses in Human 
Products 

- Found in toothpaste, air fresheners, pet food, and cosmetics.  
- Investigated for potential antiviral and antimicrobial applications in pharmaceuticals. 

Benefits 
- Provides desirable texture and stability in foods.  

- Suitable for vegan, vegetarian, and halal/kosher diets.  
- Low caloric impact due to indigestibility. 

Safety Concerns 
- Poligeenan (not used in food) is potentially carcinogenic.  

- High doses of food-grade carrageenan in animal studies linked to intestinal inflammation.  
- Limited evidence of harm in humans at regulatory levels. 

Regulation 
- Approved by major food safety agencies: FDA (USA), EFSA (Europe), and JECFA (Codex Alimentarius).  

- Restrictions in infant formula in the EU but allowed in the USA. 

: 
allowed levels in foods and products in usa and other countries/regions including toothpaste and topical  
 
Key Considerations 

 Infant Formula: EU is stricter, banning carrageenan for infants under 12 weeks due to uncertainties about gut health impact, while the USA permits it at 
low levels. 

 Global Standards Alignment: Most regions use Codex Alimentarius as a baseline, ensuring consistent safety evaluation. 

 Food Type Variability: Levels permitted often depend on the product's nature (e.g., dairy, meat, beverages). 
 

Region/Country Agency Category Maximum Levels Notes 

USA FDA, USDA Food 
- No specific maximum; GRAS status. 

- Infant formula: up to 3000 mg/L (0.3%). 
Regulated under 21 CFR §172.620 for 

food additives. 

  
Toothpaste 

- No specific limit; included as a stabilizer/thickener 
under cosmetic safety guidelines. 

Generally considered safe when used as 
directed in oral care products. 

  
Topicals 

- No specific limit; generally approved in cosmetics 
under CIR (Cosmetic Ingredient Review). 

Used for gelling and stabilizing creams, 
lotions, and gels. 

European Union 
EFSA 
(E407) 

Food 
- Most foods: up to 10 g/kg (1%).  

- Prohibited in infant formula for under 12 weeks old. 
Authorized as a food additive; regulated 

by EC No 1333/2008. 

  
Toothpaste 

- No specific limit; safety evaluated by SCCS (Scientific 
Committee on Consumer Safety). 

Approved for oral care applications; 
stabilizer and thickening agent. 

  
Topicals - No specific limit; approved for general cosmetic use. 

Allowed under EU Cosmetics Regulation 
(EC No 1223/2009). 

Codex 
Alimentarius 

JECFA Food - Safe at levels up to 10 g/kg (1%) for most food types. 
"ADI not specified" under normal dietary 

exposure. 

  
Toothpaste/Topicals 

- No direct limits provided; considered safe in non-food 
products if used as intended. 

Regulated per region based on Codex-
aligned standards. 

Canada 
Health 

Canada 
Food 

- Generally aligns with Codex Alimentarius; maximum 
levels depend on product type. 

Permitted in a wide range of processed 
foods. 

  
Toothpaste - No specific limit; regulated as a cosmetic ingredient. 

Approved for stabilizing toothpaste 
formulations. 

  
Topicals 

- No specific limit; reviewed by the Cosmetic Ingredient 
Hotlist for safety. 

Used in lotions and creams for texture 
and stabilization. 

Australia/New 
Zealand 

FSANZ 
(E407) 

Food 
- Typically up to 500 mg/kg (0.05%), depending on 

product type. 
Regulated as a thickener and stabilizer. 

  
Toothpaste/Topicals 

- No specific limit; approved for use in cosmetics under 
safety guidelines. 

Evaluated for cosmetic safety; stabilizer 
and texturizer. 

Japan MHLW Food 
- No specific maximum; regulated based on individual 

product categories. 
Widely used in jellies, dairy, and 

beverages. 

  
Toothpaste/Topicals 

- No specific limits; allowed in non-food products under 
Ministry of Health, Labour and Welfare. 

Stabilizer and thickener in topical and oral 
care products. 

China 
NHC (GB 

2760) 
Food - 2-10 g/kg (0.2-1%), depending on product type. 

Permitted as a stabilizer and thickener in 
food processing. 

  
Toothpaste/Topicals 

- No specific limit; generally recognized as safe for 
non-food uses. 

Common in toothpaste and cosmetic 
products for stabilization. 

India FSSAI Food 
- Limits follow Codex guidelines; typically up to 1% for 

processed foods. 
Used in desserts, dairy, and beverages. 

  
Toothpaste/Topicals 

- No specific limit; allowed in oral care and cosmetics 
under general safety standards. 

Approved for stabilizing and thickening 
oral care and topical formulations. 

 
Summary Notes 

1. Toothpaste and Topicals: No specific regulatory limits for carrageenan in most regions; safety typically falls under cosmetic regulations. 
2. Food Use: Stringent limits apply in foods, with maximum levels depending on product type. Infant formula is more tightly regulated. 
3. Global Consistency: Carrageenan's safety is widely accepted under normal usage conditions in foods, toothpastes, and cosmetics. 

 


