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ABSTRACT
PROPYLENE GLYCOL MONOESTERS ARE FOOD EMULSIFIERS WHICH HAVE GOOD LIPOPHILIC QUALITY
AND LOW HLB (HYDROPHILIC LIPOPHILIC BALANCE) IN W/O (WATER IN OIL) SYSTEM. THEY HAVE BEEN
APPROVED BY THE U.S. FDA FOR USE IN FOODS ANDPHARMACEUTICALS. PROPYLENE GLYCOL
MONOESTERS ARE PRODUCED COMMERCIALLY BY THE CHEMICAL AND ENZYMATIC SYNTHESIS.
CHEMICAL METHODS USE OF HIGH REACTION TEMPERATURE AND HIGH PRESSURE HAS SEVERAL
DRAWBACKS (E.G., LOW YIELD, BYPRODUCTS). LIPASE-CATALYZED REACTIONS OFFER SEVERAL
ADVANTAGES OVER CHEMICALLY CATALYZED REACTIONS, SUCH AS MILDER OPERATING CONDITIONS,
REDUCED COST, AND THE PRODUCT CAN EASILY SEPARATED AND PURIFIED. THE ABILITY FOR LIPASE
FROM MUCOR MIEHEI (LIPOZYME IM-77) TO CATALYZE THE DIRECT ESTERIFICATION OF PROPYLENE
GLYCOL WITH FATTY ACIDS (LAURIC ACID C12:0 AND STEARIC ACID C18:0) WERE INVESTIGATED IN THIS
STUDY. RESPONSE SURFACE METHODOLOGY (RSM) AND 3-LEVEL-4-FACTOR FRACTIONAL FACTORIAL
EXPERIMENTAL DESIGN WERE ADOPED TO EVALUATE THE EFFECTS OF SYNTHESIS VARIABLES, SUCH AS
REACTION TIME (3 TO 9 H), TEMPERATURE (25 TO 65 0C), SUBSTRATE MOLAR RATIO OF FATTY ACIDS TO
PROPYLENE GLYCOL (1:1 TO 3:1), AND ENZYME AMOUNT (15 TO 45%) ON PERCENTAGE MOLAR
CONVERSION OF PROPYLENE GLYCOL MONOESTERS AND EXPECT THE OPTIMUM CONDITIONS. THE
RESULTS SHOWED THAT DIFFERENT CARBON CHAIN LENGTH OF FATTY ACIDS WERE EFFECTS ON
PERCENT MOLAR CONVERSION OF PROPYLENE GLYCOL MONOESTERS. THE YIELD RATIO OF PROPYLENE
GLYCOL MONOESTER OF C12:0 ISBETTER THAN THAT OF C18:0. BASED ON CONTOUR PLOTS, OPTIMUM
SYNTHESIS CONDITIONS OF PGML WERE: REACTION TIME 7.6 H, TEMPERATURE 37.6 0C, SUBSTRATE
MOLAR RATIO 2.6:1, AND ENZYME AMOUNT 37.1%. THE PREDICTED VALUE WAS 100%; OPTIMUM SYNTHESIS
CONDITIONS OF PGMS WERE: REACTION TIME 7.9 H, TEMPERATURE 53.4 oC, SUBSTRATE MOLAR RATIO
2.6:1, AND ENZYME AMOUNT 35.2%. THE PREDICTED VALUE WAS 98.5%.

Keywords : PROPYLENE GLYCOL MONOESTERS, DIRECT ESTERIFICATION, RESPONSE SURFACE
METHODOLOGY, FRACTIONAL FACTORIAL EXPERIMENTAL DESIGN, OPTIMUM.
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