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Enzymatic Glycosylation of Fatty Acids by Methyl Glycosides
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ABSTRACT : Glycoside fatty acid esters were synthesized by lipase-catalyzed gly-
cosylation of fatty acids with methyl glycoside in solvent and solvent-free process.
Optimum condition of solvent process using 2-methyl-2-propanol were : molar ratio of
methyl glycoside to fatty acid 1:3: initial concentration of methyl glycoside 50g/l:
enzyme(immodilized lipase Novozym 435 from Candidia antarctica) content 1% (w/v)
: desiccant content 9% (w/v):. reaction temperature 60°C: reaction time 10hrs. The
vield of 99% was obtained. Solvent-free process was carried out in total absence of
solvent at 70C under reduced pressure. 5-20mmHg. To give meximum vyield of 99%
at the optimum condition of molar ratio of methyl glycoside to fatty acid 1:3, enzyme
content 10%(w/w). and reaction time 10hrs, The glycosylation reactivity of different
glycosylation agents were sequent to Methyl- 8 -D-fructofuranoside, Methyl- 8
-D-glucopyranoside, Methyl- 8 -D-fructopyransi de, and Methyl- @ -D-glucopyranoside.
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Fig. 1. Experimental reactor set-up for en-
zymatic glycosylation.
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Fig. 2. Chemical structure of Methyl Glycosides
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Fig. 3. Effect of desiccant content on con-
version of methyl glycoside in lipase-
catalysed glycosilation of capric acid.
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Fig. 7. Transient conversion of methyl glyco-
side on different methyl glycosides by
lipase-catalyzed solvent glycosilation
process(a and b) and solvent-free
glycosilation process(c and d).
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Table 1. Lipase-catalyzed glycosylation of fatty acids.
Enzyme Initial
content nitial :
Enzyme - Reaction Reaction [ (9%, wiv) /|  Acyl Acyl Molar : conversion
Type source medium temp.(T) | Reaction | donor acceptor ratio® bu‘;’:rc( g(/){) (%" Remark
time(hr)
- . C8-C18 . _ ,
Novozym 435 acetone 40 10/72 fatty acid Glucose 31 30 9% Arcos et al.[9]
Immobilized N . 83 Ljunger et
O e | acetonitrile 70 5/24 8 Glucose 1:12 (insoluble) % 0
Lipozyme/FBR® | t-amyl aleohol 55 18/16 Ci8:1 Fructose 1:10 10 83° Khaled et al.[14]
Sugar Lipozyme solvent-free (IGOrg?nlIs y | 2r24 cs Fructose 1:5 - % GullLs;r[(ileB?u et
Lipozyme IM 20 N @ Fructose/PBA . = Oguntimein et
Lipase sp. 382 t-butanol 40 2/48 C18:0 v 1:1 18 10-24 al.[8]
- t-amy! alcohol . . . Scheckermann
Lipozyme n-hexane 55 1/24 C16. C18:0 | Fructose/PBA 1:15 8§ 55 et al[19]
Lipozyme IM 60 | n-hexane 60 12 CI8:0 | Fructose/PRA| 311 54 10 Sk
Immobilized ) -
leany.. 70 " @3 -ethy| . Bjorking et
ﬁpigéargtlca solvent-free (7.5mmlig) 6/24 C8-C18 wlucoside 1:1.35 95 al[11)
o7V acetonitri methyl-3-0 - . 84 Cordova et
Novozym 435 acetonitrile 45 0.83/24 C8 glucoside 11 (insoluble) 90 al.(21]
w 3 henzene/ methyl | methyl-a - - . .
Lipase sp. 382 | €A1, 55 I A e 1:4 8 765 | Mutua ea al(22)
Glveoside|  Novozym 435 t-butanol 60 1/8 C18:1 | methyl-3-o - 31 200 9.7 Ieol(7)
frucoside
v N _ 70 _ . thyl- 3-0 - .
Novozym 435 solvent-free (20mmllg) 10/8-10 C18:1 mefruycos'ljde 1:2 9.9 Mleo(7]
Novozym 435 t-hutanol 60 1710 C8-C18:1 glrcgtl)h:(!le 1:3 50 ~95.0 present work
VY COS|
o7V solvent-t 70 - thyl . . s .
Novozym 435 solvent-tree (5-20mmilg) 10/10 C3-C12 ulr;Sosi e 1:3 95.0 present work

a: molar ratio of acyl acceptor to donor. b: based on limiting compoment. c¢: Fixed-bed reactor containing 200g of lipozyme

d: Conversion of 10 hour recycling with molar ratio adjusted after 50% of equlibrium conversion reaching for 6 hours.
e: complex by phenylboronic acid with molar ratio of PBA to sugar is 1.5:1
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