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A Novel Screening Method for Isolating High
Cholesterol Oxidase Producing Strain

HUO Hui-Zhi ZHANG Ling SUN Yan YANG Hai-Lin WANG Wu®

(Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122)

Abstract: The cholesterol oxidase producing strain Brevibacterium sp. DGCDC-82 was treated with NTG
(1 mg/mL) under ultrasonicztion(200 W, 50 kHz).A red mutant named Brevibacterium sp. DGCCN-25
showed higher and stable production of cholesterol oxidase was obtained. The enzyme activity was in-
creased by 140%, it is 1.24 U/mL.Then dealed with DGCCN-25 using the same method, two revertants were
obtained, one was white and the other was rose pink. The enzyme activity of two revertants was obvious de-
crease, they are 0.17 U/mL and 0.69 U/mL.The results showed the positive correlation between COD acticity
and red pigment producing by Brevibacterium sp.. The relativity model can be used as a method of screening
for mutation and directed evolution.
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Table 1 Lethality rate of dual-mutation

Ultrasonicztion time (min) 5 10 15 20 25 30 35 40 45

Lethality rate(%) 2.8 20 39 56 66 80 90 92 97
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Table 2 Hereditary Stability experiment of DGCCN-25

Passage number 1 2 3 4 5 6 7 8
(U/mL) Enzyme activity 1.212 1.221 1.197 1.235 1.260 1.193 1.230 1.246
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© FERFERMEMARAATIKSHIEST http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



646 wehGEHR

2.5 DGCCN-25 XEA[ERtE COD 54®%FH

K&
5 , ,COD
_4-
-3- COD , 6 ;
-4-  -3- 5
COD -4- -3-
, -4-  -3-
1.6 F
14 [7=CODactivity 0D, [N T
—e— The value red
121 products OD,
2
= 10 B
-
g 08
0.6} //\
- —_.\
04 /-/'—85‘ \ -
02r o—*
0 10 20 30 40 50 60

Fermentation time (h)

5 DGCCN-25 £EB A ER EMESLERNXRE
Fig. 5 Relation of DGCCN-25 COD activity and pigment in
different fermentation time

1.6
.\.‘l\ T ——e
'\ b4
1.2} —
.\- ./o/

E . ——l/-
g 08t -
Q — = —Cholest-4-en-3-one OD,,

04 * — e —the red products OD,

./.'—./.
0 10 20 30 40 50

Fermentation time (h)

E 6 DGCCN-25 AFEA[E R (E B -4-15-3-T 5406

Fig. 6 Relation of DGCCN-25 4-Cholest-en-3-one and pig-
ment in different fermentation time

2.6 EIERTERIF COD BFEEIREZMBE
XA

DGCCN-25
; 2 «c 7 9
9 , 1,2
35h

http://journals.im.ac.cn/wswxtbcn

2008, Vol.35, No.4
1.24 U/mL; 24 h :
0.69 U/mL; 24 h
0.17 U/mL

B7 EERTHKI(AR)
Fig. 7 Revertant 1(white)

8 EERTHK2XME)
Fig. 8 Revertant 2(rose pink)

08r_ = —COD activity of red strain
[ }
—@—COD activiy of rose pink strain
— 4 —COD activity of white strain
0.6 »
Q
=
E
s 041 i -
2
Q
)
02
A AT A
A
A/A 1 1 1 1 1 1

0 10 20 30 40 50 60
Fermentation time (h)

9 EEREHS DGCCN-25 K EEEEIE LR
Fig. 9 Compare of production COD between DGCCN-25 and
revertants

> >

© FERFERMEMARAATIKSHIEST http://journals. im. ac. en



647

3 4
, 1
140%
, 2 2
: 80%,
44%
COD
, COD 4 3.

2 % X W

[1] Charles CA, Poon LS, Chan CGS, et al. Enzymatic det-

(2]

(3]

(4]

(6]

(7]

(8]

(9]

[10]

[11]

ermination of total serum cholesterol. Clin Chem, 1974,
20(2): 470-475.

Smith GA, Brooks JW. Cholesterol Oxidases: Properties
and Application. 1976, 17(9):
705-713.

Steroid  Biochemistry,

> s s

, 2001,
20(5): 485-488.

Lebovics VK, Magdolna A, Odon G. Enzymatic determi-
nation of cholesterol oxides. J Sci Food Agric, 1996, 71:
22-26.

Gorge AS, Daniel K. Transfer and expression of a Strep-
tomyces cholesterol oxidase gene in Streptococcus ther-
mophilus. Appl Microbiol Biotechnol, 1992, 37: 330-334.
Smith M, Sullivan C, Goodman N. Reactivity of milk
cholesterol with bacterial cholesterol oxidases. J Agric
Food Chem, 1991, 39: 2158-2162.

Yazdia TM, Zahraeib M, Aghaepoura K, et al. Purifica-
tion and partial characterization of a cholesterol oxidase
from Streptomyces fradiae. Enzyme and Microbial Tech-
nology, 2001, 28(4): 410-414.

Varma R, Nene S. Biosynthesis of cholesterol oxidase by
Streptomyces Lavendulae NCIM 2421. Enzyme and Mi-
crobial Technology, 2003, 33(2): 286—-291.

s s s

, 2006, 23(3):7-10

, 2006, 6(27): 87-89.
Wang YQ, Li QS. Natural Carotenoids Research, Produc-
tion, Application. Beijing: China Medical Publishing
House, 1997.

PRI R IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR IR I P IR IR IR IR IR IR IR IR IR IR IR I PRI

X P H it
x? X7
Sg SE t t F
r n

fa P S e
SPHE5MN
Mean S, SD
F X
P

© FERZERMEDFHRFATIKSHELL http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



	一种胆固醇氧化酶高产菌株筛选方法的建立 
	霍惠芝  张  玲  孙  艳  杨海麟  王  武* 
	A Novel Screening Method for Isolating High  Cholesterol Oxidase Producing Strain  
	HUO Hui-Zhi  ZHANG Ling  SUN Yan  YANG Hai-Lin  WANG Wu* 

	1  材料与方法 
	1.1  实验材料 
	1.2  实验方法 

	2  结果与分析 
	2.1  诱变剂量的确定 
	2.2  红色突变株的生理生化鉴定 
	2.3  突变株与原始菌株产酶比较 
	2.4  红色素粗提取后进行全波长扫描 
	2.5  DGCCN-25发酵不同时间COD与红色素的关系 
	2.6  回复突变法验证COD酶活与红色素的偶连关系 

	3  结论 
	参 考 文 献 




<<
  /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


