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76 εfficientLImmobilizationLofLεnzymesLonLyminoLFunctionalizedLMILdhimdNHiLMetalLOrganicL
FrameworkeLBiotechnologyfandfBioprocessfEngineeringcL2022cLiocLhkm 3.1 3

75 SilicaxlipaseLhybridLbiocatalystsLwithLsuperiorLactivityLbyLmimeticLbiomineralizationLinLoilfwaterL
twodphaseLsystemLforLhydrolysisLofLsoybeanLoileLLWTfufFoodfSciencefandfTechnologycL2022cLhngcLhhkkkk 5.4 1

74 εxpandingLtheLziocatalyticLScopeLofLεnzymedLoadedLPolymericLHydrogelseLGelscL2021cLocL 4.2 1

73 HierarchicalLmicrodLandLmesoporousLZIFdpLwithLcoredshellLsuperstructuresLusingLcolloidalLmetalL
sulfatesLasLsoftLtemplatesLforLenzymeLimmobilizationeLJournalfoffColloidfandfInterfacefSciencecL2021cL 9.3 8

72 MetaldorganicLframeworksLwithLdifferentLdimensionalitiesrLynLidealLhostLplatformLforL
enzymexMOFLcompositeseLCoordinationfChemistryfReviewscL2021cLlmlcLihlkio 23.2 11

71 ThreeddimensionalLorderedLmagneticLmacroporousLmetaldorganicLframeworksLforLenzymeL
immobilizationeLJournalfoffColloidfandfInterfacefSciencecL2021cLmqgcLlkndllm 9.3 25

70 yctivatedLmagneticLlipasedinorganicLhybridLnanoflowersrLyLhighlyLactiveLandLrecyclableL
nanobiocatalystLforLbiodieselLproductioneLRenewablefEnergycL2021cLhohcLpimdpki 8.1 19

69 MetabolomicLynalysisLofLziosynthesisLMechanismLofL˛µdPolylysineLProducedLbyeLFrontiersfinf
BioengineeringfandfBiotechnologycL2021cLqcLnqpgii 5.8 2

68 PaperdbasedLbiosensorLbasedLonLphenylalnineLammoniaLlyaseLhybridLnanoflowersLforLurinaryL
phenylalanineLmeasurementeLInternationalfJournalfoffBiologicalfMacromoleculescL2021cLhnncLnghdnhg 7.9 11

67 ziopolymersLandLnanostructuredLmaterialsLtoLdevelopLpectinasesdbasedLimmobilizedL
nanodbiocatalyticLsystemsLforLbiotechnologicalLapplicationseLFoodfResearchfInternationalcL2021cLhlgcLhgqqoq7 18

66 HarnessingLtheLbiocatalyticLattributesLandLappliedLperspectivesLofLnanoengineeredLlaccasesdyL
revieweLInternationalfJournalfoffBiologicalfMacromoleculescL2021cLhnncLkmidkok 7.9 21

65
εnhancedLenzymaticLperformanceLofLimmobilizedLlipaseLonLmetalLorganicLframeworksLwithL
superhydrophobicLcoatingLforLbiodieselLproductioneLJournalfoffColloidfandfInterfacefSciencecL2021cL
ngicLlindlkn

9.3 17

64 ImprovedLbiodegradationLofLpolyvinylLalcoholLbyLhybridLnanoflowersLofLdegradingLenzymesLfromL
zacillusLniacinieLKoreanfJournalfoffChemicalfEngineeringcL2020cLkocLhgigdhgip 2.8 4

63 ProductionLandLuseLofLimmobilizedLlipasesLinfonLnanomaterialsrLyLreviewLfromLtheLwasteLtoL
biodieselLproductioneLInternationalfJournalfoffBiologicalfMacromoleculescL2020cLhmicLigodiii 7.9 135

62 yntifungalLmechanismsLofL˛µdpolydLdLysineLwithLdifferentLmolecularLweightsLonLSaccharomycesL
cerevisiaeeLKoreanfJournalfoffChemicalfEngineeringcL2020cLkocLlpidlqi 2.8 2

61 –odimmobilizationLmultienzymeLnanoreactorLwithLcodfactorLregenerationLforLconversionLofL–OeL
InternationalfJournalfoffBiologicalfMacromoleculescL2020cLhmmcLhhgdhhp 7.9 43

60
εnvironmentalLimpactLofLlignocellulosicLwastesLandLtheirLeffectiveLexploitationLasLsmartLcarriersLdLyL
driveLtowardsLgreenerLandLecodfriendlierLbiocatalyticLsystemseLSciencefoffthefTotalfEnvironmentcL
2020cLoiicLhkoqgk

10.2 38
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59 SelfdassemblyLofLactivatedLlipaseLhybridLnanoflowersLwithLsuperiorLactivityLandLenhancedLstabilityeL
BiochemicalfEngineeringfJournalcL2020cLhmpcLhgompi 4.2 31

58 NanostructuredLmaterialsLasLaLhostLmatrixLtoLdevelopLrobustLperoxidasesdbasedLnanobiocatalyticL
systemseLInternationalfJournalfoffBiologicalfMacromoleculescL2020cLhnicLhqgndhqik 7.9 16

57 zimetalLbasedLinorganicdcarbonicLanhydraseLhybridLhydrogelLmembraneLforL–OiLcaptureeLJournalfoff
CO2fUtilizationcL2020cLkqcLhghhoh 7.6 20

56 TheLantimicrobialLeffectsLandLmechanismLofL˛µdpolydlysineLagainstLStaphylococcusLaureuseL
BioresourcesfandfBioprocessingcL2019cLncL 5.2 36

55 yciddresistantLenzymexMOFLnanocompositesLwithLmesoporousLsilicaLshellsLforLenzymaticL
applicationsLinLacidicLenvironmentseLJournalfoffBiotechnologycL2019cLkgncLmldnh 3.7 16

54 RecentLprogressLinLmultienzymesLcodimmobilizationLandLmultienzymeLsystemLapplicationseL
ChemicalfEngineeringfJournalcL2019cLkokcLhimldhiop 14.7 163

53
–ombinationLofLmultidenzymeLexpressionLfinedtuningLandLcodsubstratesLadditionLimprovesL
phenyllacticLacidLproductionLwithLanLεscherichiaLcoliLwholedcellLbiocatalysteLBioresourcefTechnologycL
2019cLipocLhihlik

11 20

52 yLfacileLconstructionLofLbacterialLcellulosefZnOLnanocompositeLfilmsLandLtheirLphotocatalyticLandL
antibacterialLpropertieseLInternationalfJournalfoffBiologicalfMacromoleculescL2019cLhkicLnqidogg 7.9 62

51 TailoringLenzymeLmicroenvironmentrLStatedofdthedartLstrategyLtoLfulfillLtheLquestLforLefficientL
biodcatalysiseLInternationalfJournalfoffBiologicalfMacromoleculescL2019cLhkgcLhpndhqn 7.9 51

50 –arbonicLynhydrasexZIFdpLHydrogelL–ompositeLMembraneLwithLImprovedLRecyclingLandLStabilityL
forLεfficientL–OL–aptureeLJournalfoffAgriculturalfandfFoodfChemistrycL2019cLnocLkkoidkkoq 5.7 31

49 βesignLandLbiodapplicationsLofLbiologicalLmetaldorganicLframeworkseLKoreanfJournalfoffChemicalf
EngineeringcL2019cLkncLhqlqdhqnl 2.8 19

48 ziodegradationLofLpolyvinylLalcoholLusingLcrossdlinkedLenzymeLaggregatesLofLdegradingLenzymesL
fromLzacillusLniacinieLInternationalfJournalfoffBiologicalfMacromoleculescL2019cLhilcLhgdhn 7.9 35

47 ShieldingLeffectsLofLFekbdtannicLacidLnanocoatingsLforLimmobilizedLenzymeLonLmagneticL
FekOlxsilicaLcoreLshellLnanosphereeLChemicalfEngineeringfJournalcL2018cLklkcLniqdnko 14.7 53

46 SilicaLencapsulatedLcatalasexmetaldorganicLframeworkLcompositerLyLhighlyLstableLandLrecyclableL
biocatalysteLChemicalfEngineeringfJournalcL2018cLkmhcLmgndmhl 14.7 54

45 zienzymeLMagneticLNanobiocatalystLwithLFedTannicLycidLFilmLforLOnedPotLStarchLHydrolysiseL
JournalfoffAgriculturalfandfFoodfChemistrycL2018cLnncLpomkdpong 5.7 9

44 εffectsLofL˛µdPolydldlysineLonLtheLcellLwallLofLSaccharomycesLcerevisiaeLandLitsLinvolvedLantimicrobialL
mechanismeLInternationalfJournalfoffBiologicalfMacromoleculescL2018cLhhpcLiikgdiikn 7.9 23

43 NSmartNLchemistryLandLitsLapplicationLinLperoxidaseLimmobilizationLusingLdifferentLsupportL
materialseLInternationalfJournalfoffBiologicalfMacromoleculescL2018cLhhqcLiopdiqg 7.9 111

42 εnzymesxZIFdpLNanocompositesLwithLProtectionLNanocoatingrLStabilityLandLyciddResistantL
εvaluationeLPolymerscL2018cLhhcL 4.5 29
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41 OptimizationLprotocolsLandLimprovedLstrategiesLforLmetaldorganicLframeworksLforLimmobilizingL
enzymesrL–urrentLdevelopmentLandLfutureLchallengeseLCoordinationfChemistryfReviewscL2018cLkogcLiidlh23.2 110

40 ImmobilizedLcarbonicLanhydraseLonLmesoporousLcruciateLflowerdlikeLmetalLorganicLframeworkLforL
promotingL–OLsequestrationeLInternationalfJournalfoffBiologicalfMacromoleculescL2018cLhhocLhpqdhqp 7.9 41

39 εnzymeLshieldingLbyLmesoporousLorganosilicaLshellLonLFeOxsilicaLyolkdshellLnanosphereseL
InternationalfJournalfoffBiologicalfMacromoleculescL2018cLhhocLnokdnpi 7.9 31

38 MesoporousLphenylalanineLammoniaLlyaseLmicrospheresLwithLimprovedLstabilityLthroughLcalciumL
carbonateLtemplatingeLInternationalfJournalfoffBiologicalfMacromoleculescL2017cLqpcLppodpqn 7.9 22

37 MesoporousLMetaldOrganicLFrameworkLwithLWelldβefinedL–ruciateLFlowerdLikeLMorphologyLforL
εnzymeLImmobilizationeLACSfAppliedfMaterialsfnamp;fInterfacescL2017cLqcLhgmpodhgmql 9.5 122

36
εnzymeLShieldingLinLaLLargeLMesoporousLHollowLSilicaLShellLforLImprovedLRecyclingLandLStabilityL
zasedLonL–a–OLMicrotemplatesLandLziomimeticLSilicificationeLJournalfoffAgriculturalfandfFoodf
ChemistrycL2017cLnmcLkppkdkpqg

5.7 14

35
PreparationLofLsphericalLcrossdlinkedLlipaseLaggregatesLwithLimprovedLactivitycLstabilityLandL
reusabilityLcharacteristicLinLwaterdindionicLliquidLmicroemulsioneLJournalfoffChemicalfTechnologyfandf
BiotechnologycL2017cLqicLhopmdhoqk

3.5 27

34 εncapsulationLofLSphericalL–rossdLinkedLPhenylalanineLymmoniaLLyaseLyggregatesLinLMesoporousL
ziosilicaeLJournalfoffAgriculturalfandfFoodfChemistrycL2017cLnmcLnhpdnim 5.7 26

33 Organicâ��inorganicLhybridLnanoflowersrLyLnovelLhostLplatformLforLimmobilizingLbiomoleculeseL
CoordinationfChemistryfReviewscL2017cLkmicLilqdink 23.2 121

32 OneLstepLseparationLofLyureobasidiumLpullulansLfromL˛†dpolyWLdmalicLacidZLfermentationLbrothLbyL
membranesLtechnologyeLJournalfoffChemicalfTechnologyfandfBiotechnologycL2017cLqicLplmdpmk 3.5 2

31 SurfactantdactivatedLlipaseLhybridLnanoflowersLwithLenhancedLenzymaticLperformanceeLScientificf
ReportscL2016cLncLioqip 4.9 69

30 yLfacileLtechniqueLtoLprepareLcrossdlinkedLenzymeLaggregatesLofLbovineLpancreaticLlipaseLusingL
bovineLserumLalbuminLasLanLadditiveeLKoreanfJournalfoffChemicalfEngineeringcL2016cLkkcLnhgdnhm 2.8 24

29 MagneticLmesoporousLenzymeâ��silicaLcompositesLwithLhighLactivityLandLenhancedLstabilityeLJournalf
offChemicalfTechnologyfandfBiotechnologycL2016cLqhcLhqgmdhqhk 3.5 17

28 HybridL–rossdLinkedLLipaseLyggregatesLwithLMagneticLNanoparticlesrLyLRobustLandLRecyclableL
ziocatalysisLforLtheLεpoxidationLofLOleicLycideLJournalfoffAgriculturalfandfFoodfChemistrycL2016cLnlcLohoqdpo5.7 59

27 StabilizationLofLPhenylalanineLymmoniaLLyaseLfromLRhodotorulaLglutinisLbyLεncapsulationLinL
PolyethyleneiminedMediatedLziomimeticLSilicaeLAppliedfBiochemistryfandfBiotechnologycL2015cLhoncLqqqdhghh3.2 14

26 OptimizationLprotocolsLandLimprovedLstrategiesLofLcrossdlinkedLenzymeLaggregatesLtechnologyrL
currentLdevelopmentLandLfutureLchallengeseLCriticalfReviewsfinfBiotechnologycL2015cLkmcLhmdip 9.4 168

25 ziotechnologicalLproductionLandLapplicationsLofL–ordycepsLmilitariscLaLvaluedLtraditionalL–hineseL
medicineeLCriticalfReviewsfinfBiotechnologycL2015cLkmcLlomdpl 9.4 50

24 MesoporousL–LεysdsilicaLcompositeLmicroparticlesLwithLhighLactivityLandLenhancedLstabilityeL
ScientificfReportscL2015cLmcLhligk 4.9 19
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23 ImprintedL–rossdLinkedLεnzymeLyggregateLWi–LεyZLofLPhenylalanineLymmoniaLLyaserLyLNewLStableL
ziocatalysteLLecturefNotesfinfElectricalfEngineeringcL2015cLiikdikh 0.2

22 SimpleLTechniqueLforLPreparingLStableLandLRecyclableL–rossdLinkedLεnzymeLyggregatesLwithL
–rudedPoredLMicrosphericalLSilicaL–oreeLIndustrialfnamp;fEngineeringfChemistryfResearchcL2014cLmkcLhnhondhnhpi3.9 22

21 ziotechnologicalLproductionLandLapplicationsLofLmicrobialLphenylalanineLammoniaLlyaserLaLrecentL
revieweLCriticalfReviewsfinfBiotechnologycL2014cLklcLimpdnp 9.4 39

20 HybridLmagneticLcrossdlinkedLenzymeLaggregatesLofLphenylalanineLammoniaLlyaseLfromL
RhodotorulaLglutiniseLPLoSfONEcL2014cLqcLeqoiih 3.7 40

19 PreparationLandL–haracterizationLofL–rossdLinkedLεnzymeLyggregatesLofLymyloglucosidaseeLLecturef
NotesfinfElectricalfEngineeringcL2014cLhkqqdhlgn 0.2 1

18
yLsimpleLtechniqueLofLpreparingLstableL–LεysLofLphenylalanineLammoniaLlyaseLusingL
codaggregationLwithLstarchLandLbovineLserumLalbumineLAppliedfBiochemistryfandfBiotechnologycL
2013cLhogcLhpiodko

3.2 40

17 ImmobilizationLofLcrossdlinkedLphenylalanineLammoniaLlyaseLaggregatesLinLmicroporousLsilicaLgeleL
PLoSfONEcL2013cLpcLepgmph 3.7 20

16 ProductionLofLextracellularLwaterdinsolubleLpolysaccharideLfromLPseudomonasLspeLJournalfoff
AgriculturalfandfFoodfChemistrycL2012cLngcLlpnmdoh 5.7 19

15
εvaluationLofLmetalLionsLandLsurfactantsLeffectLonLcellLgrowthLandLexopolysaccharideLproductionLinL
twodstageLsubmergedLcultureLofL–ordycepsLmilitariseLAppliedfBiochemistryfandfBiotechnologycL2012cL
hnpcLhkqldlgl

3.2 19

14 –rossdlinkedLenzymeLaggregatesLofLphenylalanineLammoniaLlyaserLnovelLbiocatalystsLforLsynthesisL
ofLLdphenylalanineeLAppliedfBiochemistryfandfBiotechnologycL2012cLhnocLpkmdll 3.2 59

13
εnhancementLofLPhenylalanineLymmoniaLLyaseLProductionLfromLRhodotorulaLMucilaginosaLbyL
OptimizationLofL–ultureL–onditionsLinLzatchLandLFeddzatcheLBiotechnologyfandfBiotechnologicalf
EquipmentcL2012cLincLklhpdklik

1.6 6

12 –omparisonLofLcultureLmethodsLonLexopolysaccharideLproductionLinLtheLsubmergedLcultureLofL
–ordycepsLmilitarisLandLprocessLoptimizationeLLettersfinfAppliedfMicrobiologycL2011cLmicLhikdp 2.9 24

11 OptimizationLofL–ultureL–onditionsLonLMycelialLGrownLinLSubmergedL–ultureLofL–ordycepsLmilitariseL
InternationalfJournalfoffFoodfEngineeringcL2011cLocL 1.9 2

10 ProductionLofLhydrocortisoneLbyLybsidiaLcoeruleaLinLmoderateLpressureLbioconversionLsystemL2011
cLincLhgpl

9
ModelingLandLoptimizationLofLphenylalanineLammoniaLlyaseLstabilizationLinLrecombinantL
εscherichiaLcoliLforLtheLcontinuousLsynthesisLofLldphenylalanineLonLtheLstatisticaldbasedL
experimentalLdesignseLJournalfoffAgriculturalfandfFoodfChemistrycL2010cLmpcLioqmdpgg

5.7 16

8 IsolationLandLpreliminaryLidentificationLofLaLnovelLmicroorganismLproducingLaspartameLfromLsoilL
sampleseLFoodfSciencefandfBiotechnologycL2010cLhqcLknodkoh 3 1

7 OptimizationLofLmediumLonLexopolysaccharidesLproductionLinLsubmergedLcultureLofL–ordycepsL
militariseLFoodfSciencefandfBiotechnologycL2010cLhqcLhmnodhmoh 3 15

6 OptimizationLofLmediumLforLphenylalanineLammoniaLlyaseLproductionLinLεeLcoliLusingLresponseL
surfaceLmethodologyeLKoreanfJournalfoffChemicalfEngineeringcL2010cLiocLholdhop 2.8 19

(2010-2015)

5



5 OptimalLcultureLconditionLforLtheLproductionLofLphenyalanineLammoniaLlyaseLfromLεeLcolieLKoreanf
JournalfoffChemicalfEngineeringcL2009cLincLllldllp 2.8 8

4 εffectsLofLmoderateLpressureLonLpremeabilityLandLviabilityLofLSaccharomycesLcerevisiaeLcellseL
KoreanfJournalfoffChemicalfEngineeringcL2009cLincLokhdokm 2.8

3 ProductionLofLhydrocortisoneLbyLybsidiaLcoeruleaLinLmoderateLpressureLbioconversionLsystemeL
KoreanfJournalfoffChemicalfEngineeringcL2009cLincLhgpldhgpq 2.8 1

2 InfluenceLofLaminoLacidscLorganicLsolventsLandLsurfactantsLforLphenylalanineLammoniaLlyaseLactivityL
inLrecombinantLεscherichiaLcolieLLettersfinfAppliedfMicrobiologycL2008cLlncLnkhdm 2.9 15

1
ProductionLofLldphenylalanineLfromLtransdcinnamicLacidsLbyLhighdlevelLexpressionLofLphenylalanineL
ammoniaLlyaseLgeneLfromLRhodosporidiumLtoruloidesLinLεscherichiaLcolieLBiochemicalfEngineeringf
JournalcL2008cLlicLhqkdhqo

4.2 28
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