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Biodiesel Production by Lipase in Reversed Micellar Systems

Weidong Liu, Kaili Nie, Jike Lu, Tianwei Tan, and Fang Wang
Beijing Key Laboratory of Bioprocess, Beijing University of Chemical Technology, Beijing 100029, China

Abstract: We used Candiada sp. 99-125 lipase in bis (2-ethylhexyl) sulfosuccinate (AOT) reversed micellar systems to produce
biodiesel from soybean oil. We studied the effects of solvent, concentration of AOT, ratio of water and AOT, buffer pH, temperature
and rotating speed on the transesterification. Results showed that AOT reversed micellar systems provided a suitable mi-
cro-environment for biodiesel production. The optimal parameters were: the ratio of water and AOT 11, AOT concentration 50

mmol/L, temperature 40 , pH 7, molar ratio of methano and oil 3, and rotating speed 180 r/min. The transesterification rate reached

90% when a 3-step methanolysis protocol was used.
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Table 1 Effect of solvent on transesterification rate
Organic solvents Benzene Cyclohexane Hexane Heptane Isooctane
Conversion rate/% 29.17 54.89 63.81 68.68 73.38
LogP 2.0 3.2 3.5 4.0 4.5
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Fig. 5 Effect of molar ratio of methanol and oil on

transesterification rate

2.7 ERFEEMNRRRERTERRE LR

Conversion rate/%

80

70

60

50

40

6
) R 180 r/min
75.6%,
1 1 1 1 1 1 1 J
100 120 140 160 180 200 220 240
Rotate speed/(r/min)
6

Fig. 6 Effect of rotate speed on transesterification rate

5 180 r/min

2.8 ERERIN BRI R

7

> 74.1%, 3
90.7%,

1 mol

Conversion rate/%
wn
[e)
T

0 ) . ) . B . ) . 5 )

Adding times of methanol
7

Fig.7 Effect of adding methanol on transesterification rate

£

AOT Candida sp.99-125
(Candida sp.99-125 ) AOT/

,AOT 50 mmol/L,
40 ,pH 7, 31,
180 r/min, 12 3 1 mol

, 90%

REFERENCES

[1] Wang NX, Liu W, Wang L. Progress of enzymatic re-

action. Chinese Journal of Synthetic Chemistry, 2004,

Journals.im.ac.cn



146 ISSN1000-3061 CN11-1998/Q Chin J Biotech January 25,2008 Vol.24 No.1
12(2): 131-136. 2002, 22 (9): 30-33.
) ) R , , 99-125
, 2004, 12(2): 131-136. -
[2] Ou ZM, Zhou XY, Liu CB. The catalysis of lipase in re- 2002, 22 (9): 30-33.

(3]

(4]

(5]

versed micelles systems, Journal of Tianjin Institute of
Light Industy, 2000, 15(4): 21-27

, 2000, 15(4):21-27.
Xu JH, Mao QC, Ying XG, et al. The study of lipase Li-

pase-catalyzed in reversed micellers. Chinese Journal of Bio-
technology. 1991, 7(4): 345-350.

, 1991, 7(4): 345-350.
Nie KL, Wang F, Tan TW. Biodiesel production by
immobilized lipase. Modern Chemical Industry. 2003,
23(9): 35-38.
, 2003, 23 (9): 35-38.
Deng L, Liu L, Dong X, et al. Study on esterification

reaction of fatty acids short chain ester by immobilized
lipase from Candida sp. 99-125. Modern Chemical Industr,

(6]

(7]

(8]

Zhou MH, Zhao XW, Wu RR, et al. Studies on production
of erucic acid by
AOT/isooctane reversed micelle system. Bulletin of
Science and Technology, 2006, 22(3): 367-371.

enzyme-catalyzed  hydrolysis in

, 2006, 22(3): 367-371.

Zhu H, Shi N, et al. The enzymological researches in
reverse micellar systems. Prog Biochem Biophys, 1998,
25(3): 204-210.

, 1998, 25(3): 204-210
Wang YH, Chu Y, Liu JL, ef al. Lipase catalyzed synthesis of

Isoamyl lsobutyrate in reversed micelle system. Chemical
Journal of Chinese Universities, 2004, 9: 1468—1688.

, 2004, 9:
1468-1688.

EAAN. Frapte N P e pN Pt X Flo o p N o ona p N F e Floa bW Mo o\ Foo pta o Pl nin pN W a0 e a8 Do e oW o pia gV 3, sian X 3%, ong

SBIBF- R ETED RETR

40%

Journals.im.ac.cn

(#T A)



	反胶束体系中脂肪酶催化合成生物柴油 
	刘伟东, 聂开立, 鲁吉珂, 谭天伟, 王 芳 
	Biodiesel Production by Lipase in Reversed Micellar Systems 
	Weidong Liu, Kaili Nie, Jike Lu, Tianwei Tan, and Fang Wang 
	Keywords: reversed micellar, lipase, biodiesel, transesterification 
	 


	1  实验部分 
	1.1  实验材料 
	1.2  实验仪器 
	1.3  实验方法 

	2  结果与讨论 
	2.1  不同溶剂对反胶束体系酯转化率的影响 
	2.2  表面活性剂(AOT)浓度对酯转化率的影响 
	2.3  水与AOT质量比对反胶束体系下酯转化率的影响 
	2.4  温度对反胶束体系酯转化率的影响 
	2.5  反胶束体系中缓冲液pH值对酯转化率的影响 
	2.6  反胶束体系中底物摩尔比对酯转化率的影响 
	2.7  摇床转速对反胶束体系下酯转化率的影响 
	2.8  甲醇流加对酯转化率的影响 

	3  结语 
	REFERENCES 





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


