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MAGNESIUM SULFATE 
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Revised by Madduri V. Rao, Ph.D. for the 68th JECFA  

(Original prepared by Yoko Kawamura, Ph.D. for the 63rd JECFA) 
 

1. Summary 

Magnesium sulfate was evaluated by the Committee at its 63rd meeting. The outstanding information on 
functional uses other than nutrient supplement as well as information on commercial use of anhydrous 
magnesium sulfate and magnesium sulfate was requested for evaluation by the 68th JECFA meeting.  

Magnesium sulfate is commercially available as heptahydrate, monohydrate, anhydrous or dried form 
containing the equivalent of 2 - 3 waters of hydration. Magnesium sulfate occurs naturally in seawater, 
mineral springs and in minerals such as kieserite and epsomite.  Magnesium sulfate heptahydrate is 
manufactured by dissolution of kieserite in water and subsequent crystallization of the heptahydrate.  
Magnesium sulfate is also prepared by sulfation of magnesium oxide. It is produced with one or seven 
molecules of water of hydration or in a dried form containing the equivalent of about 2 - 3 waters of 
hydration. Magnesium sulfate is available as brilliant colourless crystals, granular crystalline powder or 
white powder with a bitter salty cooling taste. Crystals effloresce in warm, dry air. It is freely soluble in 
water, very soluble in boiling water, and sparingly soluble in alcohol.  

Magnesium sulfate is used as a nutrient, firming agent and flavour enhancer. It is also used as a 
fermentation aid in the processing of beer and malt beverages. No food uses have been identified for the 
anhydrous form of magnesium sulfate.  

2. Description 

Magnesium sulfate occurs with one (monohydrate), seven (heptahydrate), or no (anhydrous) molecules of 
water of hydration. The C.A.S. numbers of magnesium sulfates are 7487-88-9 (anhydrous), 14168-73-1 
(monohydrate), 10034-99-8 (heptahydrate), and 15244-36-7 (dried).  The chemical formulae for 
magnesium sulfate are MgSO4 (anhydrous) and MgSO4.xH2O (hydrated forms), and the molecular 
weights are 120.36 (anhydrous), 138.38 (monohydrate), and 246.47 (heptahydrate). The monohydrate and 
heptahydrate forms occur in nature as the minerals kieserite and epsomite, respectively.  Dried 
magnesium sulphate, which contains 62 to 70% of MgSO4 and the equivalent of approximately 2 to 3 
waters of hydration, is prepared by heating the heptahydrate until approximately 25% of its weight is lost.  
Anhydrous magnesium sulphate (obtained by ignition) contains not less than 99.0% and not more than 
100.5% of MgSO4.  Synonyms of magnesium sulphate include Epsom salts, Magnesii Sulfas, Magnesium 
Sulfuricum Heptahydricum, Magnesium Sulphate, Sal Amarum, Sel Anglais, and Sel de Seditz.  The 
structural formula for magnesium sulphate heptahydrate is illustrated in Figure 1. 
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Figure 1. Structural formula of magnesium sulfate heptahydrate 
 

Magnesium sulfate heptahydrate is a white, crystalline powder, or brilliant colourless crystals, usually 
needle-like.  It is freely soluble in water, more rapidly soluble in boiling water, and practically insoluble 
in alcohol. 

Magnesium sulfate heptahydrate is primarily intended for use in bottled water products as a flavour 
enhancer however, it is also used as a nutrient in salt replacers, carbonated diet soft drink beverages, 
sports drinks and enhanced (fortified) water beverages and as a fermentation aid in the production of beer 
and malt beverages. Magnesium sulphate heptahydrate has a bitter, saline, cooling taste.  No food uses of 
anhydrous magnesium sulphate or magnesium sulfate monohydrate have been identified.  

3. Manufacturing 

The raw material used in the manufacture of magnesium sulfate heptahydrate is the mineral kieserite.  
Kieserite, an almost white salt that is slowly soluble in cold water and more easily soluble in hot water, 
forms naturally in marine evaporate deposits where seawater has been concentrated and exposed to 
prolonged evaporation.  A typical analysis of kieserite reveals 15.0% magnesium (25% as magnesium 
oxide, 75% as magnesium sulfate), 20.0% sulfur (as sulphate), up to 2.5% chlorides, and 12% water.  
When not stored in closed containers, specimens of kieserite will absorb water from the air and be 
converted to magnesium sulfate heptahydrate. 

Magnesium sulfate is produced from sea water, mineral spring and minerals such as kieserite and 
epsomite, or by reacting magnesium oxide with sulphuric acid.  Manufacturing methods include the 
following:  
 
3.1 From Mineral Kieserite  

Kieserite, an almost white salt, that forms naturally in marine evaporate deposits where seawater has been 
concentrated and exposed to prolonged evaporation. The mineral Kieserite is dissolved in water or hot 
water and the target product is crystallized. The material is separated from the mother liquor by 
centrifugation, dried and sieved. 
 
3.2 Reaction of magnesium oxide and sulfuric acid 

Magnesium oxide is prepared by igniting magnesium hydroxide (obtained from sea water) or ignition of 
magnesite ore (consists of MgCO3). The magnesium oxide formed is then reacted with sulfuric acid to 
produce magnesium sulfate. The target product is recrystallized for higher purity. 
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4. Chemical Characterization 

4.1 Composition of Magnesium Sulphate Heptahydrate 

Magnesium sulfate heptahydrate is isolated via crystallization in the heptahydrate form with a minimum 
chemical purity of 99.5% (w/w) following ignition.  It also contains trace levels of other mineral 
components. Magnesium sulfate heptahydrate is stable in moist air under 48°. While, in dry air, it is 
effloresce to lose water of crystallization and become hexahydrate at room temperature, monohydrate 
over 68° and anhydrous at 200 - 300°. Magnesium sulfate is partially decomposed to magnesium oxide 
over 450°. 

4.2 Possible Impurities (including degradation products) 

Magnesium sulfate heptahydrate is manufactured by a direct chemical process, during which there are no 
isolated intermediates.  Potential impurities of the final magnesium sulphate heptahydrate product are 
limited to those that originate from the starting material, and include various metals such as, zinc, 
selenium, arsenic, iron and lead, and chloride.  It also contains small concentrations of other acidic and 
alkaline materials such as sulphites and oxides.   

4.3 Analytical Methods  

The assay method for magnesium sulfate is based the method derived from the Food Chemicals Codex, 
Fifth Edition and relies on the formation of a magnesium complex with disodium EDTA. The 
identification and purity tests are based on the methods published in Combined Compendium of Food 
Additive Specifications (FAO JECFA Monographs 1, Volume 4, 2006).    

4.4 Rationale for Proposed Specifications 

The proposed specification has a specific assay for the presence of magnesium sulfate (dried form) 
combined with a parameter such as Loss on drying which measures the amount of water that would be 
derived from the heptahydrate form.  Other specification parameters restrict the presence of impurities 
such as heavy metals.  

5. Functional Uses 

Magnesium sulfate is used as a nutrient for magnesium. It is also used as a flavour enhancer in bottled 
water in the U.S.A., and as a firming agent in soybean curd in Japan.   

Magnesium sulfate heptahydrate is primarily intended to be used as a flavour enhancer in bottled water 
products.  Additional functions include those as a nutrient used primarily in salt-replacer products, dietary 
supplements, carbonated diet soft drink beverages, sports drinks and enhanced (fortified) water beverages 
and as a processing aid (fermentation aid in malting and brewing of beer, ale and malt beverages).   

6. Reactions and Fate in Foods 

In general, it has been shown that fibre and some fibre-associated compounds (e.g., phytate, polyphenols 
and organic acids) have chelating effects, and can thus bind or form insoluble complexes with metallic 
cations, including magnesium (Rossander et al., 1992; IOM, 1997).  Magnesium sulfate is not expected to 
have an effect on other nutrients under the intended conditions of use.  
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