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Synthesis of raffinose fatty acid esters by lipase catalysis in organic media
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Abstract:To enhance the large — scale production and high — value application of raffinose fatty acid
esters, raffinose fatty acid esters were synthesized by lipase catalysis from raffinose and fatty acids. Acyl
donors were selected, and the effects of lipase types, solvent types, lipase dosage, initial water content of
solvent, reaction temperature, and solvent dosage on lipase catalytic efficiency were studied. Thin layer
chromatography, ultra — performance liquid chromatography — tandem mass spectrometry, and Fourier —
transform infrared spectroscopy were used to analyze and identify the products. In addition, the HLB
value, emulsifying capacity, emulsion stability and antibacterial activity of the prepared raffinose laurate
were determined. The results showed that lauric acid was selected as the acyl donor. The optimal process
conditions for the lipase — catalyzed synthesis of raffinose laurate were obtained as follows: molar ratio of
raffinose to lauric acid 1:5, tert — amyl alcohol as the reaction solvent, initial water content of solvent
2% , solvent dosage 60 mlL (based on 0.5 g raffinose), LS — 20 lipase dosage 40% and reaction
temperature 40 °C. Under these conditions, the reaction lasted for 6 h and the raffinose conversion rate
reached 45.12% . The enzymatic synthesis products were three different positional isomers of raffinose

monolaurate with emulsifying capacity and emulsion stability of 78.77% and 84.48% , respectively, and

an HLB value of 11.5, indicating the possibility
WS B :2024 — 06 - 21 ; /& [E] B #:2025 - 05 — 07

ESWE ) R4 E AU A )5 H (2022B1111080003 )
TEE®IIT JERI(1998) , 55 FE B L, BF 50 1) o Tl 1
( E-mail ) tangtiancheng@ buct. edu. cn,,

BEMEEZ S M, 97, {1 (E-mail) dengli@ buct. edu. cn, raffinose laurate exhibits good emulsifying capacity,

of preparing oil — in — water emulsions. Raffinose
laurate had superior antibacterial properties to

commercial sugar esters. In conclusion, the produced
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emulsion stability, and antibacterial activity, and it has the potential for large — scale production.
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Note:1. E. coli —raffinose laurate; 2. E. coli —sucrose ester; 3. E. coli — control; 4. S. aureus — raffinose laurate; 5. S. aureus —

sucrose ester; 6. S. aureus — control
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Fig. 12 Antibacterial activity of raffinose laurate against Escherichia coli and Staphylococcus aureus
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Fig.13 Effect of mass concentration of raffinose laurate on the inhibition of Staphylococcus aureus growth
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