
135

References

A.O.A.C. 1999. Official Methods of Analysis of AOAC International. Vol. II.

16th Ed. AOAC International. USA.

Akoh, C.C., Cooper, C. and Nwosu, C.V. 1992. Lipase G-catalyzed synthesis of

monoglycerides in organic solvent and analysis by HPLC. JAOCS. 69

(3) : 257-260.

Arcos, J.A., Garcia, H.S. and Hill, C.G. 2000. Continuous enzymatic 

esterification of glycerol with (poly) unsaturated fatty acids in a 

packed-bed reactor. Biotechnol. Bioeng. 68(5) : 563-570.

Balcao, V.M., Paiva, A.L. and Malcata, F.X. 1996. Bioreactors with

immobilized lipase : state of the art. Enzyme Microb. Technol. 18(1) :

392-416.

Berger, M. and Schneider, M.P. 1992. Enzymatic esterification of glycerol II. 

Lipase-catalyzed synthesis of regioisomerically pure 1(3)-rac-

monoaclyglycerols. JAOCS. 69(10) : 961-965.

Bornscheuer, U., Stamatis, H., Xenakis, A., Yamane, T. and Kolisis, F.N. 1994.

A comparison of different strategies for lipase-catalyzed synthesis of

partial glycerides. Biotechnol. Lett. 16(7) : 697-702.

Bornscheuer, U.T. 1995. Lipase-catalyzed syntheses of monoacylglycerols.

Enzyme  Microb. Technol. 17 : 578-586.

Bornscheuer, U.T. 1999. Recent advances in the lipase-catalyzed

biotransformation of fats and oils. Recent Res. Devel. Oil Chem. 3 :

93-106.



136

Bornscheuer, U.T. and Yamane, T. 1994. Activity and stability of lipase in the

solid-phase glycerolysis of triolein. Enzyme Microb. Technol. 16 :   

864-869.

Brady, C., Metcalfe, L., Slaboszewski, D. and Frank, D. 1988. Lipase 

immobilized on a hydrophobic microporous supports for the hydrolysis 

of fats. JAOCS. 65: 917-921.

Chang, P.S., Rhee, J.S. and Kim, J.J. 1991. Continuous glycerolysis of olive oil

by Chromobacterium viscosum lipase immobilized on liposome in

reversed micelles. Biotechnol. Bioeng. 38 : 1159-1165.

Diks, R.M.M. and Bosley, J.A. 2000. The Exploitation of Lipase Selectivities

for the Production of Acylglycerols. In Enzymes in Lipid Modification.

(Bornscheuer, U.T., ed.). p. 3-22. Wiley-VCH. New York.

Elfman-Borjesson, I. and Harrod, M. 1999. Synthesis of monoglycerides by

glycerolysis of rapeseed oil using immobilized lipase. JAOCS. 76(6) :

701-707.

Fukui, T., Kawamoto, T., Sonomoto, K. and Tanaka, A. 1990. Long-term

continuous production of optically active 2-(4-chlorophenoxy)

propanoic acid by yeast lipase in an organic solvent system. Appl.

Microbiol. Biotechnol. 34 : 330-334.

Gancet, C. 1990. Catalysis by Rhizopus arrhizus mycelial lipase. Ann. N.Y.

Acad. Sci. 613 : 600-604.

Gandhi, N.N. 1997. Application of lipase. JAOCS. 74(6) :621-634.

Garcia, H.S., Yang, B. and Parkin, K.L.1996. Continuous reactor for enzymatic

glycerolysis of butter oil in the absence of solvent. Food Res. Int. 28(6)

: 605-609.



137

Godtfredsen, S.E. 1993. Lipase. In Enzymes in Food Processing. 3rd ed.

(Nagodawithana, T. and Reed, G., eds.). p. 205-219. Academic Press.

California.

Gunstone, F.D. 1997. Major Sources of Lipids. In Lipid Technologies and

Applications. (Gunstone, F.D. and Padley, F.B., eds.). p. 834. Marcel

Dekker. New York.

Hays, D.G. and Gulari, E. 1991. 1-Monoglyceride production from lipase-

catalyzed esterification of glycerol and fatty acid in reverse micelles. 

Biotechnol. Bioeng. 38: 507-517.

Holmberg, K. and Osterberg, E. 1988. Enzymatic preparation of

monoglycerides in microemulsion. JAOCS. 65(9) : 1544-1548.

Holmberg, K., Lassen B. and Stark, M. 1989. Enzymatic glycerolysis of a 

triglyceride in aqueous and nonaqueous microemulsions. JAOCS.       

66(12) : 1796-1800.

Hongpattarakere, T. 2001. Production of monoglyceride from palm oil by 

immobilized-lipase-catalyzed glycerolysis reaction. Songklanakarin     

J. Sci. Technol. 23(4) :547-553.

Hoq, M.M., Yamane, T. and Shimizu, S. 1984. Continuous synthesis of

glycerides by lipase in a microporous membrane bioreactor. JAOCS.

61(4) : 776-781.

Jackson, M.A. and King, J.W. 1997. Lipase-catalyzed glycerolysis of soybean

oil in supercritical carbon dioxide. JAOCS. 74(2) : 103-106.

Kamlangdee, N. and Yamane, T. 1996. Monoglyceride formation from fat by 

immobilized lipase.  J. Sci. Technol. 18(4) : 363-370.



138

Kang, S.T. and Rhee, J.S. 1989a. Characteristics of immobilized lipase-

catalyzed hydrolysis of olive oil of high concentration in reverse phase 

system. Biotechnol. Bioeng. 33 : 1469-1476.

Kang, S.T. and Rhee, J.S. 1989b. Effect of solvents on hydrolysis of olive oil by

immobilized lipase in reverse phase system. Biotechnol. Lett. 11(1) :

37-42.

Kennedy, J.F and Cabral, J.M.S. 1987. Enzyme Immobilization. In

Biotechnology. Vol.7a Enzyme Technology. (Kennedy, J.F., ed.).

p. 347-404. VCH Publishers. New York.

Khare, S.K. and Nakajima, M. 2000. Immobilization of Rhizopus japonicus

lipase on celite and its application for enrichment of docosahexaenoic

acid in soybean oil. Food Chem. 68 : 153-157.

Kimura, Y. , Tanaka, A., Sonomoto, K., Nihira, T. and Fukui, S. 1983. 

Application of immobilized lipase to hydrolysis of triacylglyceride. 

Eur. J. Appl. Microb. Biotechnol. 17: 170-112.

Kosugi, Y. and Tanaka, H. 1990. Continuous hydrolysis of oil by immobilized

lipase in a countercurrent reactor. Biotechnol. Bioeng. 36 : 617-622.

Kwon, S.J. Han, J.J. and Rhee, J.S. 1995. Production and in situ separation of

mono- or diacylglycerol catalyzed by lipase in n-hexane. Enzyme

Microb. Technol. 17 : 700-704.

Lee, S.Y. and Rhee, J.S. 1993. Production and partial purification of a lipase 

from Pseudomonas putida 3SK. Enzyme Microb. Technol. 15 :       

617-623.



139

Li, Z.Y. and Ward, O.P. 1993. Lipase-catalyzed esterification of glycerol and

N-3 polyunsaturated fatty acid concentrate in organic-solvent. JAOCS.

70(8) : 745-748.

Lowry, O.H., Rosebrough, N.J., Farr, L.A. and Randall, R.J. 1951. Protein

measurement with the folin phenol reagent. J. Biol. Chem. 193 :      

265-275.

Maclellan, M. 1983. Palm oil. JAOCS, 60(2) : 368-373.

Macrae, A.R. 1983. Lipase-catalyzed interesterification of oils and fats.

JAOCS. 60(2) : 291-294.

Malcata, F.X., Reyes, H.R., Garcia, H. S., Hill, C.G. and Amundson, C.H.

1992. Kinetics and mechanisms of reactions catalysed by immobilized

lipases. JAOCS. 14 : 426-444.

McEvily, A.J. and Zaks, A. 1991. Emulsifiers and Surfactants. In

Biotechnology and Food Ingredients. (Goldberg, I. and Williams, R.,

eds.). p. 193-209. Van Nostrand Reinhold. New York.

McNeill, G.P. and Yamane, T. 1991. Further improvements in the yield of

monoglycerides during enzymatic glycerolysis of fats and oils. JAOCS.

68(1) : 6-10.

McNeill, G.P. Shimizu, S. and Yamane, T. 1990. Solid phase enzymatic

glycerolysis of beef tallow resulting in a high yield of monoglyceride.

JAOCS. 67(11) : 779-783.

McNeill, G.P. Shimizu, S. and Yamane, T. 1991. High-yield enzymatic

glycerolysis of fats and oils. JAOCS. 68(1) : 1-5.



140

McNeill, G.P., Ackman, R.G. and Moore, S.R. 1996. Lipase-catalyzed

enrichment of long-chain polyunsaturated fatty acids. JAOCS.

73: 1403-1414.

Miller, C., Austin, H., Posorske, L. and Gonzlez, J. 1988. Characteristics of an

immobilized lipase for the commercial synthesis of ester. JAOCS.

65(6): 927-931.

Millqvist, A., Adlercreutz, P. and Mattiasson, B. 1994. Lipase-catalyzed 

alcoholysis of triglycerides for the preparation of 2-monoglycerides. 

Enzyme Microb. Technol. 16 : 1042-1047.

Montero, S., Blanco, A., Virto, M.D., Landeta, L.C. Agud, I., Solozabal, R.,

Lascaray, J.M., Renobals, M., Llama, M.J. and Serra, J.L. 1993.

Immobilization of Candida rugosa lipase and some properties of the

immobilized enzyme. Enzyme Microb. Technol. 15(3) :239-247.

Myrnes, B., Barstad, H., Olsen, R.L. and Elvevoll, E.O. 1995. Solvent-free

enzymatic glycerolysis of marine oil. JAOCS. 72 : 1339-1344.

Padt, A., Edema, M.J., Sewalt, J.J.W. and van’t Riet, K. 1990. Enzymatic

acylglycerol synthesis in a membrane bioreactor. JAOCS. 67(6) :

347-352.

Padt, A., Keurentjes, J.T.F., Sewalt, J.J.W, van Dam, E.M., van Dorp, L.J. and

van't Riet, K. 1992. Enzymatic synthesis of monoglycerides in a

membrane bioreactor with an in-line adsorption column. JAOCS. 69(8)

: 748-754.

Person, M., Mladenoska, I., Wehtje, E. and Adlercreutz, P. 2002. Preparation of

lipase for use in organic solvents. Enzyme Microb. Technol. 31 :

833-841.



141

Phichaiyut, W. 1997. Hydrolysis of Palm Oil by Immobilized Lipase. Master of

Science Thesis in Biotechnology. Prince of Songkla University.

Prazeres, D.M.F. and Cabral, J.M.S. 1994. Enzymatic membrane bioreactors

and their applications. Enzyme Microb. Technol. 16: 738-750.

Prumduang, S. 2000. Production of Monoacylglycerol from Glycerolysis of

Palm Oil by Immobilized Lipase. Master of Science Thesis in

Biotechnology. Prince of Songkla University.

Rosu, R., Uozaki, Y., Iwasaki, Y. and Yamane, T. 1997. Repeated use of

immobilized lipase for monoacylglycerol production by solid-phase

glycerolysis of olive oil. JAOCS. 74(4) : 445-450.

Shahani, K.M. 1975. Lipase and Esterase. In Enzymes in Food Processing.

2sd ed. (Reed, G., ed.). p. 181-217. Academic Press. New York.

Shimada, Y., Maruyama, K., Okazaki, S., Nakamura, M., Sugihara, A. and

Tominaga, Y. 1994. Enrichment of polyunsaturated fatty acids with

Geotrichum candidum lipase. JAOCS. 71 : 951-954.

Singh, C.P., Shah, D.O. and Holmberg, K. 1994. Synthesis of mono-and 

diglycerides in water-in-oil microemulsions. JAOCS. 71(6) : 583-587.

Sola, C. and Godia, F. 1995. Scale-up. In Bioreactor System Design. (Asenjo,

J.A. and Merchuk, J.C., eds.). p. 511-552. Marcel Dekker. New York.

Sonntag, N.O.V. 1982. Glycerolysis of fats and methyl esters-status, review and

critique. JAOCS. 59(10) : 795A-802A.

Stevenson, D.E., Stanley, R.A. and Furneaux, R.H. 1993. Glycerolysis of tallow

with immobilised lipase . Biotechnol. Lett. 15(10) : 1043-1048.



142

Sungpud, C. 1999. Hydrolysis of Palm Olein in Organic Solvent by

Immobilized lipase. Master of Science Thesis in Biotechnology. Prince

of Songkla University.

Sweere, A.P.J., Luyben, K.Ch.A.M. and Kossen, N.W.F. 1987. Regime analysis

and scale-down : tools to investigate the performance of bioreactors.

Enzyme Microb. Technol. 9 : 386-398.

Thude, S., Shukun, L., Said, M.B. and Bornscheuer, U.T. 1997. Lipase -

catalyzed synthesis of monoacylglycerides by glycerolysis of campher

tree seed oil and cocoa-butter. Fett. Lipid. 99(7) : 246-250.

Watanabe, Y., Shimada, Y., Yamauchi-Sato, Y., Kasai, M., Yamamoto, T., 

Tsutsumi, K., Tominaga, Y. and Sugihara, A. 2002. Synthesis of MAG 

of CLA with Penicillium camembertii lipase. JAOCS. 79(9) :891-896.

Yamane, T., Hoq, M.M., Itoh, S. and Shimizu, S. 1986. Glycerolysis of fat by

lipase. J. Jpn. Oil Chem. Soc. 35(8) : 625-631.

Yamane, T., Kang, S.T., Kawahara, K. and Koizumi, Y. 1994. High-yield

diacylglycerol formation by solid-phase enzymatic glycerolysis of

hydrogenated beef tallow. JAOCS. 71(3) :339-342.

Yang, B. and Parkin, K.L. 1994. Monoacylglycerol production from butteroil

by glycerolysis with a gel-entrapped  microbial lipase in microaqueous

media. J. Food Sci. 59(1) : 47-52.

Yang, D. and Rhee, J.S. 1991. Stability of the lipase immobilized on DEAE-

sephadex for continuous lipid hydrolysis in organic solvent. Biotechnol.

Lett. 13(8) :553-558.

Yang, D. and Rhee, J.S. 1992. Continuous hydrolysis of olive oil by

immobilized lipase in organic solvent. Biotechnol. Bioeng. 40 : 748-752.


