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Synthesis of Diglyceride Containing Caprylic acid by Immobilized Lipase Catalyzed Esterification of
Monoglyceride in a Solvent Free System. Lee, Jang Woon and Sung Tae Kang*. Department of Food
Science and Technology, Seoul National University of Technology, Seoul 139-743, Korea — For the produc-
tion of diglyceride (DG) containing medium chain fatty acid, which could be utilized as a substrate to struc-
tured lipid production, monoglyceride (MG) and caprylic acid were reacted in the presence of lipase. The
reaction system was well mixed homogeneously without using any organic solvent. Among the lipasesinves-
tigated, Lipozyme RM IM and Novozym 435 were selected on the basis of equilibrium DG yields from the
medium chain fatty acid and MG. And reaction conditions such as addition of molecular sieve, water content
of immobilized lipase, reaction temperature, and mole ratio of MG/caprylic acid are optimized to increase
DG production by using Lipozyme RM IM. DG content of reaction mixture showed 8% increase by adding
molecular sieve to reaction mixture. Removal of water from the immabilized lipase could affect seriously
equilibrium content of DG. More than 2.8%(w/w) removal of water from the support could make 44% of DG.
Optimum temperature was found to 60°C. Temperature shift from 60°C to 25°C resulted in increase of free
fatty acid (FFA) content. The equilibrium DG yield was not seriously affected by on MG/caprylic acid molar
ratio. However, at the stoichiometric ratio of 1:1 the highest DG yield was obtained. Increasing MG/caprylic
acid ratio from 0.3 to 1.8 decreased FFA content from 34% to 13%, while MG content increased from 27% to
50%.
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Table 1. Diglyceride content of 24 hr-reaction mixture accord-
ing to the reaction of various free fatty acids and monoglycer -
ide.

FFA MG TDG

Lipase Free fatty acid %) %) %)

. caproic acid (Cg) 9.5 64.7 25.7
L'Ff,f/’lzi’,\rxe caprylicacid (Ce) 7.0 582 348
capric acid (Cyo) 137 545 318

caproic acid (Cg) 14.6 533 321

Nozgéy M caprylicacid (Cg 155 539 305

capric acid (Cyg) 121 50.7 37.2

Reaction condition: 60°C, MG/caprylic acid = 1:1(mole/mole),
water content of Lipozyme RM IM: 1.0%, non addition of mole-
cular Sieve.
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Fig. 1. The effect of water content of Lipozyme RM IM and
the effect of addition of molecular sieve on the diglyceride pro-
duction after 24 hr-reaction. Addition of molecular sieve (@),
non addition of molecular sieve (O). Reaction condition: 60°C,
MGlcaprylic acid = 1:1 (mole/mole), water content of Lipozyme
RM IM: 0.5%, 0.7%, 1.0%, 1.2%, 1.7%, 2.2%, 2.9%, 3.3%.
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Fig. 2. The effect of reaction temperature on the composition
of reaction mixture at 24 hr. MG (O), FFA (@), TDG (V).
Reaction condition: 40°C, 50, 60°C, 70°C, 80°C, MG/caprylic acid
= 1:1 (mole/mole), water content of Lipozyme RM IM: 1.0%.
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Fig. 3. The effect of temperature programing on diglyceride
production from MG and caprylic acid during enzymatic syn-
thesis. After incubation of reaction mixture for 6 hr at 60°C, the
mixture was transferred to 25°C. MG (O), FFA (@), TDG (V).
reaction condition: MG/caprylic acid = 1:1(mole/mole), water con-
tent of Lipozyme RM IM: 1.0%.
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Fig. 4. The effect of mole ratio of caprylic acid and monoglyc-

eride on DG synthesis after 24hr reaction. MG (O), FFA (@),

TDG (7). reaction condition: 60°C, MG/caprylic acid = 1:1 (mole/

mole), water content of Lipozyme RM IM: 1.0%.
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Fig. 5. The change of composition of the reaction mixture dur-
ing the enzymetic synthesis of diglyceride by Lipozyme RM
IM. MG (O), FFA (@), TDG (). reaction condition: 60°C, MG/
caprylic acid = 1:1 (mole/mole), water content of Lipozyme RM
IM: 1.0%.
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