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Synthesis of unsaturated fatty acid phytostanol esters by chemical method
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Abstract; To provide technical support for the development and application of phytostanol esters, the
unsaturated fatty acid phytostanol esters were synthesized from phytostanol and acyl donors, and then the
product was obtained by isolation and purification with solvent extraction and column chromatography.
The effects of acyl donor type (unsaturated fatty acid, methyl oleate, triolein glycerol ester), catalyst
type, reaction temperature, catalyst dosage, substrate molar ratio, and reaction time on conversion rate of
phytostanol were investigated by single factor experiment. The purity and trans fatty acids content of the
product were analyzed, and the structures of the product were identified by NMR and FTIR. The results
showed that using unsaturated fatty acids as acyl donors resulted in a high conversion rate of phytostanol.
With 4 — dodecyl benzene sulfonic acid ( DBSA) as the catalyst, under the conditions of 10% DBSA

(calculated based on the molar of phytostanol ) , molar ratio of fatty acid to phytostanol 3: 1, reaction time

12 h, nitrogen as protection gas, the phytostanol
e B #A:2024 - 05 - 06 ; & [B] B #7:2025 - 02 - 21

EEWE :HZK A AR AEEm T (31972110)
EZE AT EFHE(1996) , 2, AR+, WF 5805 1] g i e Ak
2 55 5% (E-mail ) 2408239017 @ qq. com,,

BEEE X AE 552 Bi-E S0 ( E-mail) liuwei820307 @ 93.60% , respectively. The purity of phytostanol
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oleate and linoleate were synthesized at the
reaction temperature of 60 °C and 90 °C , with the

phytostanol conversion rates of 95. 45% and
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and 94. 98% ,

respectively, and no trans fatty acids were detected. NMR and FTIR confirmed the

synthesis of the target products. In general, the efficient synthesis of unsaturated fatty acid phytostanol

esters can be achieved under solvent — free and low temperature ( <90 °C ) conditions.
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Table 1 Comparison of chemical synthesis methods of
phytosterol ester and phytostanol ester under

different conditions
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