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Highlight

® OQutstanding properties of tagatose

¢ Alkaline isomerization

® Development of environmentally friendly tagatose production technology
Abstract

D-Tagatose is a rare monosaccharide classified as a rare sugar due to its limited natural

occurrence. It exhibits several beneficial chemical and health-related properties, including
sweetness comparable to sucrose, low caloric value, non-cariogenicity, and minimal impacts
on blood glucose and insulin levels. Tagatose can be produced from galactose through an
isomerization reaction. Over the past decade, environmentally friendly approaches for
tagatose production have been explored, with an emphasis on green and sustainable
techniques and catalysts. These approaches include the use of subcritical fluids (e.g., water,
buffer solutions, or aqueous ethanol), amino acids such as arginine, and naturally derived
materials, including scallop shells and eggshells. These methods demonstrate varying catalytic
efficiencies and tagatose production yields. Therefore, a systematic compilation and analysis

of existing studies are essential for identifying promising pathways toward efficient, scalable,
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and eco-friendly tagatose production, thereby contributing to the advancement of sustainable

health-oriented sugar substitutes.

Keywords: Tagatose, Rare Sugar, Isomerization, Production, Environmentally Friendly

Catalysts
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Table 1. Tagatose sugar production process using environmentally friendly catalysts

Techniques Catalysts Reaction conditions, | Maximal References
(Galactose tagatose
concentration, yield (%)
temperature,
reaction time)

Subcritical Ethanol solution 80% 0.5%, 180 °C, 500 s 24 (17)
fluid (V/V)
Phosphate buffer 10 5%, 160 °C, 300 s 14 (18)
mM pH 7.0
Phosphate buffer 10 5%, 140 °C, 300 s 13.1 (19)
mM pH 7.0
Phosphate buffer 10 5%, 140 °C, 300 s 16 (20)
mM pH 7.0 + ethanol
60% (w/w)
Subcritical Phosphate buffer 0.5M | 10%, 110 °C, 45 min 16 (14)
buffers pH 7.5
Carbonate buffer 0.5M | 5%, 60 °C, 60 min 15.2 (21)
pH 11.0
Amino acid Arginine 0.15 mol/mol- | 5%, 120 °C, 4 min 17.3 (23)
gal
Arginine 0.01 mol/L 0.2 M, 110 °C, 30 min 16 (24)
Egg shell 10% Egg shell 5%, 120 °C, 120 min 15.7 (25)

Scallop shell | 1% Scallop shell 0.2 M, 700 W*, 105 s 18 (26)

powder

Note: *Power (watts)
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