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Study on the removal of free fatty acids from Sacha inchi oil by molecular
distillation and its effect on 3-chloropropanol ester and glycidyl ester
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ABSTRACT: Objective To study the effect of deacidification on 3-chloropropanol esters (3-MCPDE) and glycidyl
esters (GEs) in Sacha inchi oil by molecular distillation. Methods On the basis of single factor experiments, such as
distillation temperature, feed rate, film scraping speed and other single factor experiments, the orthogonal experiment
was carried out to optimize the deacidification process of Sacha inchi oil by molecular distillation. Results The
optimum conditions were as follows: distillation temperature 270 °C, film scraping speed 120 r/min, feed rate
10 mL/min. Under these conditions, the acid value of Sacha inchi oil decreased from 4.7 mg/g to 1.1 mg/g, and the
deacidification effect was obvious. Conclusion Molecular distillation deacidification process can effectively
remove 3-chloropropanol esters and glycidyl esters in the oil. Therefore, this experiment provides a reference for the
process of deacidification and removal of 3-chloropropanol esters (3-mcpde) and glycidyl esters (GES) from special
oils and fats.
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Table 1 Contents of fatty acids in sachainchi oil

Jg i 1R C16:0 C18:0 C18:1 Cl182  C18:3

T/ % 3.51 2.63 7.0 38.16 48.69

*2 EBRRMPHMEESE

Table 2 Glyceride content insachainchi oil

Hith g

LRl Him— B = s

T/ % 0.36 1.81 95.96
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Fig.l1 Effect of distillation temperature on acid value
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Fig.2 Effect of film scraping speed on acid value
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Fig.3 Effect of feed rate on acid value
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Table 3 Factor levels

K A Tl 5% 3/ (r/min) B 34} % /(mL/min) C FZEEMEE/IC
1 120 2 150
2 180 6 210
3 240 10 270
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Table 4 Results and analysis of orthogonal experiment
%> B/ (r/min) HERHA#/(mL/min) T RIUEC B /(mg/g)
1 120 2 150 26
2 180 6 150 30
3 240 10 150 29
4 240 6 210 23
5 180 2 210 20
6 120 10 210 13
7 120 6 270 12
8 180 10 270 12
9 240 2 270 12
K1 5.1 5.8 8.5
K2 6.2 6.5 5.6
K3 6.4 5.4 3.6
R 1.3 1.1 4.9
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