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Abstract

Production of cocoa butter equivalent fat (CBE) from palm oil and stearic acid by reverse micelle-
lipase reaction system was studied. Qualitative and quantitative analyses of triglycerides were perfor-
med by HPLC. The reaction conditions for maximum conversion from triolein and stearic acid to
1-stearoyl-2,3-dioleoyl glycerol(SOO) and 1,3-distearoyl-2-oleoy! glycerol(SOS) were as follows: a molar
ratio of water/Aerosol OT, 10; triolein, 30 mM; stearic acid, 90 mM; pH, 7.5; and temperature, 50C.
By lipase in reverse micellar system containing palm oil and stearic acid, 1,3-dipalmitoyl-2-oleoyl glyce-
rol(POP), 1-palmitoyl-2,3-dioleoyl glycerol(POO) and SOO decreased, but large amounts of 1-palmitoyl-
2-oleoyl-3-stearoyl glycerol(POS) and SOS was formed.
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Table 1. Operating conditions of HPLC for triglyceride
analysis

Table 2. Retention time of various triglycerides by
HPLC

HPLC Waters Assciates Model 490E
Column u-Bondapak €18, 3.9 mmX30 cm
Mobile phase Acetonitrile: 2-Propanol=240 : 130
Flow rate 1.2 m//min

Detector UV 214 nm

Column temperature 31C
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Table 3. Composition of major triglycerides of comme-

rcial fats (unit: umole)
. . Cocoa Cocoa 3 Palm
Triglyceride Butter1" Butter2” CBE oil
000 - - - trace
POO trace trace trace 6.780
POP 6.763 4481 4.823 9.507
SO0 trace trace trace 0.48
POS 10.965 6.096 3.592 2.206
SOS 7.516 3.239 3.912 trace
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Fig. 1. Effect of R-Value on the conversion at 37°C
for 24 hours
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Fig. 2. Effect of molar ratio of stearic acid to triolein
on the conversion and molar ratio of SOS to SOO
at 37°C for 24 hours
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Fig. 3. Changes of amount of three triglycerides accor-
ding to the reaction time

Amount of stearic acid added to 10 mM triolein was
changed, (a) 5mM, (b) 30 mM, (c) 50 mM
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Fig. 4. Effect of triolein concentration on the conversion
at 37°C for 24 hours
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Fig. 5. Effect of pH on the conversion at 37°C for
24 hours
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Fig. 6. Effect of temperature on the lipase-catalyzed
conversion of triolein and stearic acid to SOO and
SOS in AOT-reverse micelles
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Fig. 7. Changes of triglyceride concentration when paim
oil and stearic acid were treated with lipase in reverse
micellar system at 50°C

Table 4. Mole percent of major triglycerides in comme-
rcial fats and enzyme reaction product (unit: mole%)

Tnglycerlde Cocoa Butter” CBEZ‘ Reaction Product
POP 3243 39.12 24.15
POS 44.12 29.14 4261
S0S 2344 31.74 16.24
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