
Citation Report
Listkofkarticleskciting

Customizingglipasesgforgbiocatalysis:gagsurveygofg
chemicalvgphysicalgandgmoleculargbiologicalgapproaches

DOI:g10z1016/s1381y1177r99s00107y1
gJournalgofgMoleculargCatalysisgB:gEnzymaticvg2000vg9vg113y148z

Source:khttps://exaly.com/paper-pdf/31488410/citation-report.pdf

Version:k2024-04-28k

Thiskreportkhaskbeenkgeneratedkbasedkonkthekcitationskrecordedkbykexaly.comkforkthekabovekarticle.kFork

theklatestkversionkofkthiskpublicationklistykvisitktheklinkkgivenkabove.

ThekthirdkcolumnkiskthekimpactkfactorktIFukofkthekjournalykandkthekfourthkcolumnkisktheknumberkofk

citationskofkthekarticle.



n Paper IF Citations

401 rh₂r₂βteriz₂tionJofJproteinsJinJl₂texJofJtheJopiumJpoppyJR”₂p₂verJsomniferumSJusingJ
twoWγimension₂lJgelJeleβtrophoresisJ₂nγJmiβrosequenβingYJ2000VJa]VJbd[[W]e 86

400 rustomizingJlip₂sesJforJαioβ₂t₂lysisiJ₂JsurveyJofJβhemiβ₂lVJphysiβ₂lJ₂nγJmoleβul₂rJαiologiβ₂lJ
₂ppro₂βhesYJJournal of Molecular Catalysis B: EnzymaticVJ2000VJhVJ]]bW]cg 388

399 —eversiαleJimmoαiliz₂tionJofJlip₂seJonJphenyl₂l₂nineJβont₂iningJhyγrogelJmemαr₂nesYJ2001VJbeVJgcfWgdc 36

398 xnγustri₂lJαioβ₂t₂lysisYJ2001VJdVJ]b[We 136

397 rontrollingJlip₂seJen₂ntioseleβtivityJforJorg₂niβJsynthesisYJ2001VJ]gVJ]bWaa 109

396 SβreeningJ₂nγJβ₂t₂lytiβJ₂βtivityJinJorg₂niβJsynthesisJofJnovelJfung₂lJ₂nγJye₂stJlip₂sesYJJournal of 
Molecular Catalysis B: EnzymaticVJ2001VJ]cVJ]]]W]ab 52

395 aJJSynthetiβJmethoγsYJ2002VJhgVJh]W]aa 0

394 “ptimizingJlip₂sesJ₂nγJrel₂teγJenzymesJforJeffiβientJ₂ppliβ₂tionYJ2002VJa[VJcbbWf 200

393 St₂αiliz₂tionJofJhorser₂γishJperoxiγ₂seJinJ₂queousWorg₂niβJmeγi₂JαyJimmoαiliz₂tionJontoJβelluloseJ
usingJ₂JβelluloseWαinγingWγom₂inYJJournal of Molecular Catalysis B: EnzymaticVJ2002VJ]gVJ]a]W]b] 52

392 sevelopmentsJ₂nγJtrenγsJinJenzymeJβ₂t₂lysisJinJnonβonvention₂lJmeγi₂YJ2002VJa[VJabhWef 137

391 ~ip₂seWβ₂t₂lyzeγJhyγrolysisJofJTvJβont₂iningJ₂βetyleniβJupYJ2002VJbfVJhhfW][[e 5

390 ~ip₂sesJ₂sJpr₂βtiβ₂lJαioβ₂t₂lystsYJ2002VJeVJ]cdWd[ 423

389 Memαr₂neJwithJinβorpor₂teγJhyγrophoαiβJlig₂nγJforJhyγrophoαiβJinter₂βtionJwithJproteinsiJ
₂ppliβ₂tionJtoJlip₂seJ₂γsorptionYJ2002VJd]VJheeWhfa 27

388 ”seuγomon₂sJspYJlip₂seJimmoαilizeγJinJpolymersJversusJtheJuseJofJfreeJenzymeJinJtheJresolutionJofJ
R—VSSWmethylJm₂nγel₂teYJ2002VJcbVJdaadWdaaf 30

387 ~x”pStSJpNsJ~x”pStWrpTp~YãtsJtSTt—xuxrpTx“NJ—tprTx“NSJxNJN“Np–®t“®SJMtsxpYJ2002VJccVJchhWdh] 176

386 tsterifiβ₂tionJ₂βtivityJ₂nγJst₂αilityJofJr₂nγiγ₂Jrugos₂Jlip₂seJimmoαilizeγJintoJβhitos₂nYJ2002VJ
hgW][[VJhffWge 15

385 ~ip₂seJ₂βtionJonJsomeJnonWtriglyβeriγeJsuαstr₂tesYJJournal of Molecular Catalysis B: EnzymaticVJ2003
VJaaVJafhWahg 11

Citation Report

2



384 qin₂ryJimmoαiliz₂tionJofJr₂nγiγ₂Jrugos₂Jlip₂seJonJβhitos₂nYJJournal of Molecular Catalysis B: 
EnzymaticVJ2003VJaeVJehWfg 137

383 ~ip₂sesJforJαioβ₂t₂lysisiJγevelopmentJofJ₂Jβhrom₂togr₂phiβJαiore₂βtorYJ2003VJbaVJf]dWac 16

382 rhemiβ₂lJmoγifiβ₂tionJofJαioβ₂t₂lystsYJ2003VJ]cVJbfhWge 146

381 wighlyJsensitiveJ₂βtiveWsiteJtitr₂tionJofJlip₂seJinJmiβrosβ₂leJβultureJmeγi₂JusingJfluoresβentJ
org₂nophosphorusJesterYJ2003VJ]eb]VJ]hfWa[d 20

380 pppliβ₂tionJofJSiteWsireβteγJ~ip₂seJMut₂ntsJonJ—egioseleβtiveJpβyl₂tionJofJMonos₂ββh₂riγesYJ2003VJ
aaVJeb]Wecc 11

379 wyγrolysisJ₂nγJsynthesisJre₂βtionsJβ₂t₂lyseγJαyJThermomyβesJl₂nuginos₂Jlip₂seJinJtheJ
p“TZxsooβt₂neJreverseγJmiβell₂rJsystemYJJournal of Molecular Catalysis B: EnzymaticVJ2004VJb[VJcbWch 69

378 ±₂ri₂αlesJth₂tJpffeβtJxmmoαiliz₂tionJofJMuβorJMieheiJ~ip₂seJonJNylonJMemαr₂neYJ2004VJa[VJbf]Wbfd 9

377 tsterJsynthesisJβ₂t₂lyzeγJαyJMuβorJmieheiJlip₂seJimmoαilizeγJonJm₂gnetiβJpolysilox₂neWpolyvinylJ
₂lβoholJp₂rtiβlesYJ2004VJ]]bVJ]ghWa[[ 17

376 ~ip₂sesJ₂nγJtheirJinγustri₂lJ₂ppliβ₂tionsiJ₂nJoverviewYJ2004VJ]]gVJ]ddWf[ 419

375 xmmoαiliz₂tionJofJlip₂seJonJβhitinJ₂nγJitsJuseJinJnonβonvention₂lJαioβ₂t₂lysisYJ2004VJdVJ]fWab 74

374 tngineeringJlip₂seJqJfromJr₂nγiγ₂J₂nt₂rβtiβ₂YJ2004VJ]dVJafcbWafcg 48

373 ”roγuβtionJofJlip₂seJαyJimmoαilizeγJβellsJofJpspergillusJnigerYJ2004VJbhVJdadWdag 69

372
rh₂r₂βteriz₂tionJofJβov₂lentlyJinhiαiteγJextr₂βellul₂rJlip₂seJfromJStreptomyβesJrimosusJαyJ
m₂trixW₂ssisteγJl₂serJγesorptionZioniz₂tionJtimeWofWflightJ₂nγJm₂trixW₂ssisteγJl₂serJ
γesorptionZioniz₂tionJqu₂γrupoleJionJtr₂pJrefleβtronJtimeWofWflightJm₂ssJspeβtrometryiJloβ₂liz₂tionJ
ofJtheJ₂βtiveJsiteJserineYJ2004VJbhVJ]cfcWgb

12

371 tnzymeJmemαr₂neJre₂βtorJforJhyγrolysisJofJoliveJoilJusingJlip₂seJimmoαilizeγJonJmoγifieγJ”MMpJ
βompositeJmemαr₂neYJ2004VJaagVJ]gfW]hf 45

370 —oleJofJtheJβosurf₂βt₂ntJinJw₂terWinWoilJmiβroemulsioniJinterf₂βi₂lJpropertiesJtuneJtheJenzym₂tiβJ
₂βtivityJofJlip₂seYJ2004VJabfVJchWdh 56

369 txperiment₂lJStuγiesJ₂nγJM₂ssWTr₂nsferJpn₂lysisJofJtheJwyγrolysisJofJ“liveJ“ilJinJ₂Jqiph₂siβJ
ãeoliteWMemαr₂neJ—e₂βtorJ®singJrhemiβ₂llyJxmmoαilizeγJ~ip₂seYJ2004VJcbVJa[]fWa[ah 10

368 tnzym₂tiβJγegr₂γ₂tionJofJmoγelJβelluloseJfilmsYJ2005VJagcVJhhW][e 69

367 WooγJβelluligninJ₂sJ₂nJ₂ltern₂tiveJm₂trixJforJenzymeJimmoαiliz₂tionYJ2005VJ]a]W]acVJaddWeg 13

(2005-2003)

3



366 rh₂r₂βteriz₂tionJofJsolWgelJαioenβ₂psul₂tesJforJesterJhyγrolysisJ₂nγJsynthesisYJ2005VJ]a]W]acVJgcdWdh 7

365 pβetyleniβJpolymersJ₂sJnewJimmoαiliz₂tionJm₂triβesJforJlipolytiβJenzymesYJJournal of Molecular 
Catalysis B: EnzymaticVJ2005VJbaVJefWfe 32

364 r₂rαoxymethylβelluloseJ₂nγJpolyRvinylJ₂lβoholSJuseγJ₂sJ₂JfilmJsupportJforJlip₂sesJimmoαiliz₂tionYJ
2005VJc[VJaeffWaega 50

363 ~ip₂seWβ₂t₂lyzeγJtr₂nsesterifiβ₂tionJinJsever₂lJre₂βtionJsystemsiJpnJ₂ppliβ₂tionJofJroomJ
temper₂tureJloniβJliquiγsJforJαiWph₂siβJproγuβtionJofnWαutylJ₂βet₂teYJ2005VJ][VJhhW][a 13

362 rh₂r₂βteriz₂tionJofJMuβorJmieheiJlip₂seJimmoαilizeγJonJpolysilox₂neWpolyvinylJ₂lβoholJm₂gnetiβJ
p₂rtiβlesYJ2005VJa]VJ]ghW]ha 31

361 pJnewJmesoporousJmiβelleWtempl₂teγJsiliβ₂JrouteJforJenzymeJenβ₂psul₂tionYJ2005VJa]VJcecgWdd 62

360 SynthesisJofJestersJαyJimmoαilizeγWlip₂seWβ₂t₂lyzeγJβonγens₂tionJre₂βtionJofJsug₂rsJ₂nγJf₂ttyJ₂βiγsJ
inJw₂terWmisβiαleJorg₂niβJsolventYJ2005VJhhVJgfWhc 53

359 WooγJrelluligninJ₂sJ₂nJpltern₂tiveJM₂trixJforJtnzymeJxmmoαiliz₂tionYJ2005VJaddWaeg

358 tnzym₂tiβJβhemoseleβtiveJsynthesisJofJseβonγ₂ryW₂miγeJsurf₂βt₂ntJfromJNWmethyleth₂nolJ₂mineYJ
2005VJ][[VJeeaWe 15

357 xmmoαiliz₂tionJofJlip₂seJonJsiliβ₂sYJ—elev₂nβeJofJtextur₂lJ₂nγJinterf₂βi₂lJpropertiesJonJ₂βtivityJ₂nγJ
seleβtivityYJ2006VJb[VJdea 77

356 xmmoαiliz₂tionJofJp₂nβre₂tiβJlip₂seJonJpolyvinylJ₂lβoholJαyJβy₂nuriβJβhloriγeYJ2006VJbeVJ]bhWd] 14

355 TheJferuloylJester₂seJsystemJofJT₂l₂romyβesJstipit₂tusiJγeterminingJtheJhyγrolytiβJ₂nγJsynthetiβJ
speβifiβityJofJTsu₂erYJ2006VJ]adVJa][Wa] 40

354 xmmoαiliz₂tionJofJtnzymesJ₂nγJrellsYJ2006VJ 122

353 ”ressureWsrivenJtnzymeJtntr₂pmentJinJSiliβeousJMesoβellul₂rJuo₂mYJ2006VJ]gVJecbWech 137

352 ®nγerst₂nγingJmut₂tionsJ₂nγJproteinJst₂αilityJthroughJtripeptiγesYJ2006VJdg[VJa[f]Wg[ 6

351 ~ip₂seWimmoαilizeγJαioβ₂t₂lytiβJmemαr₂nesJforJenzym₂tiβJesterifiβ₂tioniJromp₂risonJofJv₂riousJ
₂ppro₂βhesJtoJmemαr₂neJprep₂r₂tionYJ2006VJaegVJ]hgWa[f 65

350 ”r₂βtiβ₂lJ”rotoβolsJforJ~ip₂seJxmmoαiliz₂tionJ±i₂JSolWvelJTeβhniquesYJ2006VJedWfe 8

349 “ptimiz₂tionJofJ~ip₂seWβ₂t₂lyseγJSynthesisJofJqutylJqutyr₂teJ®singJ₂Ju₂βtori₂lJsesignYJ2006VJaaVJ][[fW][]] 35

Citation Report

4



348 ”hysiologiβ₂lJ₂speβtsYJ”₂rtJ]JinJ₂JseriesJofJp₂persJγevoteγJtoJsurf₂βt₂ntsJinJmiβroαiologyJ₂nγJ
αioteβhnologyYJ2006VJacVJe[cWa[ 332

347 TheJliγJisJ₂Jstruβtur₂lJ₂nγJfunβtion₂lJγetermin₂ntJofJlip₂seJ₂βtivityJ₂nγJseleβtivityYJJournal of 
Molecular Catalysis B: EnzymaticVJ2006VJbhVJ]eeW]f[ 100

346
SerumJp₂nβre₂tiβJlip₂seJçtrJbY]Y]YbóJ₂βtivityVJserumJlipiγJprofileJ₂nγJperipher₂lJαlooγJγenγritiβJβellJ
popul₂tionsJinJnormolipiγemiβJm₂lesJwithJpsori₂sisYJJournal of Molecular Catalysis B: EnzymaticVJ
2006VJc[VJ]ccW]dc

8

345 rh₂r₂βteriz₂tionJofJ]VbWregiospeβifiβJlip₂sesJfromJnewJ”seuγomon₂sJ₂nγJq₂βillusJisol₂tesYJJournal 
of Molecular Catalysis B: EnzymaticVJ2006VJc[VJ]afW]b] 12

344 pppliβ₂tionJofJαin₂ryJimmoαilizeγJr₂nγiγ₂Jrugos₂Jlip₂seJforJhyγrolysisJofJsoyαe₂nJoilYJJournal of 
Molecular Catalysis B: EnzymaticVJ2006VJcaVJbaWbg 67

343 plgin₂teâ��polyRvinylJ₂lβoholSJβoreâ��shellJmiβrospheresJforJlip₂seJimmoαiliz₂tionYJ2006VJ][aVJ]ddbW]de[ 38

342 “ptimiseγJimmoαilis₂tionJofJmiβroαi₂lJlip₂seJonJhyγrousJnioαiumJoxiγeYJ2006VJg]VJdeeWdfa 11

341 wyγrolysisJofJoliveJoilJusingJlip₂seJαonγeγJtoJmoγifieγJβ₂rαonJmemαr₂neYJ2006VJdaVJ]e]]W]ea[ 4
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330 xnfluenβeJofJtheJfunβtion₂lJ₂βtiv₂tingJ₂gentJonJtheJαioβhemiβ₂lJ₂nγJkinetiβJpropertiesJofJr₂nγiγ₂J
rugos₂Jlip₂seJimmoαilizeγJonJβhemiβ₂llyJmoγifieγJβelluligninYJ2007VJbcVJ]bW]h 21
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re₂βtionJmeγi₂YJJournal of Molecular Catalysis B: EnzymaticVJ2007VJccVJgW]b 88
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322 xmmoαiliz₂tionJofJr₂nγiγ₂J₂nt₂rβtiβ₂Jlip₂seJqJαyJβov₂lentJ₂tt₂βhmentJtoJgreenJβoβonutJfiαerYJ2007VJ
]bfW]c[VJefWg[ 16

321 xmmoαiliz₂tionJofJr₂nγiγ₂J₂nt₂rβtiβ₂Jlip₂seJqJαyJ₂γsorptionJtoJgreenJβoβonutJfiαerYJ2008VJ]ceVJ]fbWgf 46

320 xmmoαiliz₂tionJofJY₂rrowi₂Jlipolytiβ₂Jlip₂seWW₂Jβomp₂risonJofJst₂αilityJofJphysiβ₂lJ₂γsorptionJ₂nγJ
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318 StuγiesJofJoptimumJβonγitionsJforJβov₂lentJimmoαiliz₂tionJofJr₂nγiγ₂Jrugos₂Jlip₂seJonJ
polyRg₂mm₂Wglut₂miβJ₂βiγSJαyJ—SMYJ2008VJhhVJag[[Wd 77

317 rloningJ₂nγJfusionJexpressionJofJ₂JβolγW₂βtiveJlip₂seJfromJm₂rineJpnt₂rβtiβJoriginYJ2008VJcaVJbf]Wbff 41

316 xmmoαiliz₂tionJofJ₂Jreβomαin₂ntJthermost₂αleJester₂seJR”fa[[]SJfromJ”yroβoββusJfuriosusJonJ
miβroporousJpolypropyleneiJxsothermsVJhyper₂βtiv₂tionJ₂nγJpurifiβ₂tionYJ2008VJbhVJdb]Wdbf 28

315 tnh₂nβeγJproγuβtionJofJ”eniβilliumJexp₂nsumJ”tsW[bJlip₂seJthroughJβontrolJofJβultureJβonγitionsJ
₂nγJ₂ppliβ₂tionJofJtheJβruγeJenzymeJinJkinetiβJresolutionJofJr₂βemiβJpllethroloneYJ2005VJa]VJ]]edWg 15

314 ”seuγomon₂sJfluoresβensJlip₂seJimmoαiliz₂tionJonJpolysilox₂neâ��polyvinylJ₂lβoholJβompositeJ
βhemiβ₂llyJmoγifieγJwithJepiβhlorohyγrinYJJournal of Molecular Catalysis B: EnzymaticVJ2008VJdaWdbVJchWdf 32

313 StuγyJr₂sesJofJtnzym₂tiβJ”roβessesYJ2008VJadbWbfg 3
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312 qioteβhnologyJforJuuelsJ₂nγJrhemiβ₂lsYJ2008VJ 0

311 tnzym₂tiβJsynthesisJofJ₂JseriesJofJ₂lkylJestersJusingJnovozymeJcbdJinJ₂Jp₂βkeγWαeγVJmini₂turizeγVJ
βontinuousJflowJre₂βtorYJ2008VJaeVJceeWcfa 29

310 zinetiβsJofJ₂γsorptionJ₂nγJproteolytiβJβle₂v₂geJofJ₂Jmultil₂yerJov₂lαuminJfilmJαyJsuαtilisinJ
r₂rlsαergYJ2008VJacVJfbggWhb 14

309 ”l₂ntJproγuβtsJforJph₂rm₂βologyiJ₂ppliβ₂tionJofJenzymesJinJtheirJtr₂nsform₂tionsYJ2008VJhVJaccfWfb 21

308 Siliβ₂WxmmoαilizeγJtnzymeJ—e₂βtorsYJ2008VJb]VJ]degW]dha 22

307 xmoαiliz₂ˆ§ˆ£oJγeJlip₂sesJproγuziγ₂sJporJferment₂ˆ§ˆ£oJemJest₂γoJsˆ‡liγoJutiliz₂nγoJ”eniβilliumJ
verruβosumJemJsuportesJhiγrofˆ‡αiβosYJ2009VJahVJcc[Wccb 5

306 SynthesisJofJβ₂lixçnó₂reneWα₂seγJsiliβ₂JpolymersJforJlip₂seJimmoαiliz₂tionYJJournal of Molecular 
Catalysis B: EnzymaticVJ2009VJdgVJahWbd 24

305 veotriβhumJβ₂nγiγumJc[]biJtxtr₂βellul₂rJlip₂seJversusJβellWαounγJlip₂seJfromJtheJsingleJstr₂inYJ
Journal of Molecular Catalysis B: EnzymaticVJ2009VJe]VJ]ggW]hb 15

304 sireβtJlip₂seWβ₂t₂lyzeγJlipophiliz₂tionJofJβhlorogeniβJ₂βiγJfromJβoffeeJpulpJinJsuperβritiβ₂lJβ₂rαonJ
γioxiγeYJ2009VJb[VJbdhWbed 25

303 tffeβtJofJsoγiumJγoγeβylαenzeneJsulfon₂teJonJsuαtilisinJr₂rlsαergJproteolysisJofJ₂nJimmoαilizeγJ
ov₂lαuminJfilmYJ2009VJ][aVJ]afbWf 2

302 tffeβtJofJtheJglut₂r₂lγehyγeJγeriv₂tivesJofJr₂lixçnó₂reneJ₂sJβrossWlinkerJre₂gentsJonJlip₂seJ
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125 uunβtion₂lJexpressionVJextr₂βellul₂rJproγuβtionVJpurifiβ₂tionVJstruβtureJmoγelingJ₂nγJαioβhemiβ₂lJ
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124 xγentifiβ₂tionVJβloningJ₂nγJexpressionJofJ₂JnewJvsS~Jlip₂seJfromJr₂riβ₂Jp₂p₂y₂YJ2017VJddVJf[Wfe 6

123 SβreeningJ₂nγJβh₂r₂βteriz₂tionJofJ₂JnovelJthermost₂αleJlip₂seJwithJγetergentW₂γγitiveJpotenti₂lJ
fromJtheJmet₂genomiβJliαr₂ryJofJ₂Jm₂ngroveJsoilYJ2017VJeadVJecWf] 18

122 qiosensorsJα₂seγJonJ˛†Wg₂l₂βtosiγ₂seJenzymeiJ—eβentJ₂γv₂nβesJ₂nγJperspeβtivesYJ2017VJdbdVJ]W]] 39

121 SynthesisJofJsuperm₂βroporousJβryogelJforJαiore₂βtorsJβontinuousJst₂rβhJhyγrolysisYJ2017VJbgVJahc[Wahce 8

120 pβtiv₂teγJβ₂rαonsJprep₂r₂tionJfromJyellowJmomαinJfruitJstonesJforJlip₂seJimmoαiliz₂tionYJ2017VJ
]deVJca]Wcag 48

119 rl₂ssifiβ₂tionJofJlipolytiβJenzymesJ₂nγJtheirJαioteβhnologiβ₂lJ₂ppliβ₂tionsJinJtheJpulpingJinγustryYJ
2017VJebVJ]fhW]ha 43

118 pgroWxnγustri₂lJ—esiγuesJ₂nγJMiβroαi₂lJtnzymesYJ2017VJcfdWd]] 18
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114 MonitoringJtheJpβtivityJofJxmmoαilizeγJ~ip₂seJwithJ–uiniz₂rinJsiesterJuluoroWrhromogeniβJ”roαeYJ
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113 Miβroαi₂lJ”roγuβtionJofJpγγeγW±₂lueJxngreγientsiJSt₂teJofJtheJprtYJ2017VJ]Wba 1
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αyJromput₂tion₂lJ₂nγJtxperiment₂lJpppro₂βhYJ2018VJe[VJ]W]] 13

105 YJ2018VJ 3

104 pγv₂nβesJinJN₂nostruβtureγJMet₂lWtnβ₂psul₂teγJ”orousJ“rg₂niβW”olymerJrompositesJforJ
r₂t₂lyzeγJ“rg₂niβJrhemiβ₂lJSynthesisYJ2018VJgVJcha 10

103 wighlyJtffiβientJSynthesisJofJaVdWsihyγroxypyriγineJusingJ”seuγomon₂sJspYJããWdJNiβotineJ
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2018VJceVJShfbWShg] 29

99 xnvestig₂tingJtnzymeJpβtivityJofJxmmoαilizeγJr₂nγiγ₂Jrugos₂J~ip₂seYJ2018VJa[]gVJ]Wh 13

98 tleβtroβhemiβ₂lJqiosensorJforJtheJsetermin₂tionJofJpmloγipineJqesyl₂teJq₂seγJonJ
vel₂tinâ��”oly₂nilineJxronJ“xiγeJqioβompositeJuilmYJ2018VJgVJabb 14
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96 —t±xtWiJNovelJsourβesJ₂nγJfunβtionsJofJmiβroαi₂lJlip₂sesJ₂nγJtheirJroleJinJtheJinfeβtionJ
meβh₂nismsYJ2018VJ][cVJ]]hW]ae 14
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rysteineJMut₂tionYJ2019VJacVJ 7
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87 tnzymeJimmoαiliz₂tionJinJβ₂geWlikeJbsWnetworkJ”±pWwJ₂nγJv“JmoγifieγJ”±pWwJRv“o”±pWwSJwithJ
st₂αleJβonform₂tionJ₂nγJhighJ₂βtivityYJ2019VJbfaVJhceWhdd 17

86 sr₂m₂tiβJxnβre₂seJinJr₂t₂lytiβJ”erform₂nβeJofJxmmoαilizeγJ~ip₂sesJαyJTheirJSt₂αiliz₂tionJonJ
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70 TheJuseJofJnewJhyγrogelJmiβroβ₂psulesJinJβoβonutJjuiβeJ₂sJαioβ₂t₂lystJsystemJforJtheJre₂βtionJofJ
quinineYJ2020VJ]cdVJ]]]gh[ 9

69 sevelopmentJofJ₂JnewJveoα₂βillusJlip₂seJv₂ri₂ntJvslipcbJvi₂JγireβteγJevolutionJle₂γingJtoJ
iγentifiβ₂tionJofJnewJ₂βtivityWregul₂tingJ₂minoJ₂βiγsYJ2020VJ]d]VJ]]hcW]a[c 4

68 ~ip₂seJimmoαiliz₂tionJwithJsupportJm₂teri₂lsVJprep₂r₂tionJteβhniquesVJ₂nγJ₂ppliβ₂tionsiJ”resentJ
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67 xsol₂tionJ₂nγJβh₂r₂βteriz₂tionJofJ₂JnovelJthermoWsolventWst₂αleJlip₂seJfromJ”seuγomon₂sJαrenneriJ
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66 ®singJinexpensiveJsuαstr₂teJtoJ₂βhieveJhighWlevelJlip₂seJpJseβretionJαyJq₂βillusJsuαtilisJthroughJ
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65 ±₂n₂γiumJβompounγsJpromoteJαioβ₂t₂lysisJinJβellsJthroughJ₂βtionsJonJβellJmemαr₂nesYJ2020VJ 1

64 ~ip₂seWmeγi₂teγJhyγrolysisJofJhempseeγJoilJinJ₂Jp₂βkeγWαeγJre₂βtorJ₂nγJinWlineJpurifiβ₂tionJofJ
”®upJ₂sJmonoWJ₂nγJγi₂βylglyβerolsYJ2020VJ]abVJbcdWbdb 3

63 Miβroαi₂lJlip₂seiJ₂JnewJ₂ppro₂βhJforJ₂JheterogeneousJαioβ₂t₂lystYJ2021VJd]VJfchWfe[ 8

62 TheJxmport₂nβeJofJxoniβJ~iquiγsJinJtheJMoγifiβ₂tionJofJSt₂rβhJ₂nγJ”roβessingJofJSt₂rβhWq₂seγJ
M₂teri₂lsYJ2020VJ]bVJ 6

61 pJ—eviewJonJqioWq₂seγJr₂t₂lystsJRxmmoαilizeγJtnzymesSJ®seγJforJqioγieselJ”roγuβtionYJ2020VJ]bVJb[]b 34
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60 tffeβtJofJhyγrophoαiβityJγegreeJofJpolymerJp₂rtiβlesJonJlip₂seJimmoαiliz₂tionJ₂nγJonJαioβ₂t₂lystJ
perform₂nβeYJ2020VJ]W]] 3

59 ”roγuβtionJofJvol₂tileJβompounγsJαyJye₂stsJusingJhyγrolyseγJgr₂peJseeγJoilJoαt₂ineγJαyJ
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58 u₂ttyJpβiγJwyγr₂t₂sesiJ±ers₂tileJr₂t₂lystsJtoJpββessJwyγroxyJu₂ttyJpβiγsJinJtffiβientJSynthesesJofJ
xnγustri₂lJxnterestYJ2020VJ][VJagf 9

57 TheJxmmoαiliz₂tionJofJ~ip₂sesJonJ”orousJSupportJαyJpγsorptionJ₂nγJwyγrophoαiβJxnter₂βtionJ
MethoγYJ2020VJ][VJfcc 26

56 NewJengineereγJveoα₂βillusJlip₂seJvsWhd—MJforJinγustryJfoβusingJonJtheJβle₂nerJproγuβtionJofJ
f₂ttyJestersJ₂nγJhouseholγJw₂shingJproγuβtJformul₂tionsYJ2020VJbeVJc] 3

55
rov₂lentJxmmoαiliz₂tionJofJr₂nγiγ₂Jrugos₂J~ip₂seJonJtpiβhlorohyγrinWro₂teγJM₂gnetiteJ
N₂nop₂rtiβlesiJtn₂ntioseleβtiveJwyγrolysisJStuγiesJofJSomeJ—₂βemiβJtstersJ₂nγJw”~rJpn₂lysisYJ
2020VJ]h]VJ]c]]W]cb]

11

54 tnzymesJtoJunr₂velJαioproγuβtsJ₂rβhiteβtureYJ2020VJc]VJ][fdce 6

53 —eβentJ₂γv₂nβesJinJαioγieselJproγuβtionJfromJ₂griβultur₂lJproγuβtsJ₂nγJmiβro₂lg₂eJusingJioniβJ
liquiγsiJ“pportunitiesJ₂nγJβh₂llengesYJ2021VJaagVJ]]becf 53

52 —e₂βtiveJoxygenJspeβiesVJthiolsJ₂nγJenzymesJ₂βtiv₂αleJpxtgensJfromJsingleJfluoresβenβeJim₂gingJtoJ
multifunβtion₂lJther₂nostiβsYJ2021VJcafVJa]bddh 26

51 xmmoαilizeγJenzymeWγrivenJv₂lueJenh₂nβementJofJlignoβellulosiβWα₂seγJ₂griβultur₂lJαyproγuβtsiJ
pppliβ₂tionJinJ₂rom₂JsynthesisYJ2021VJagcVJ]acfag 9

50 ureeJ₂nγJSuαstr₂teWxmmoαiliseγJ~ip₂sesJfromJuus₂riumJvertiβillioiγesJ”acJ₂sJ₂Jqioβ₂t₂lystJforJ
wyγrolysisJ₂nγJTr₂nsesterifiβ₂tionJ—e₂βtionsYJ2021VJ]hbVJbbWd] 0

49 rhemistryJ₂nγJuunβtion₂lityJofJ~ipoWphenoliβsYJ2021VJbdWeb 0

48 MilkJu₂tsYJ2021VJ][bW]]f

47 txtr₂βtionJ₂nγJreimmoαiliz₂tionJofJuseγJβommerβi₂lJlip₂seJfromJinγustri₂lJw₂steYJ2021VJ]feVJc]bWcab

46 xleadgMetJmut₂tionJofJqruβell₂JmelitensisJf˛–WhyγroxysteroiγJγehyγrogen₂seJsignifiβ₂ntlyJ
enh₂nβesJβ₂t₂lytiβJeffiβienβyVJβof₂βtorJ₂ffinityVJ₂nγJthermost₂αilityYJ2021VJ][dVJbdfbWbdge 0

45 ”reγigesteγJhighWf₂tJme₂tsJα₂seγJonJ~₂βtoα₂βillusJfermentumJlip₂seJenzymeJimmoαilizeγJonJ
silverW₂lgin₂teJn₂nop₂rtiβleJm₂trixYJ] 0

44 pJ—eviewJonJtheJ®seJofJqioZN₂nostruβtureγJweterogeneousJr₂t₂lystsJinJqioγieselJ”roγuβtionYJ2021
VJdhWh] 2

43 MiβrofluiγiβJrhipsJforJuormul₂tionJofJSiliβ₂JN₂nop₂rtiβlesJ₂nγJtnzymeJxmmoαiliz₂tionYJ2021VJccVJ]cabW]cb] 1
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42 SynthesisJofJ₂JnewJquinineJγimerJαioβ₂t₂lyseγJαyJtheJβoβonutJw₂terYJ]W][ 1

41 sr₂ftJvenomeJSequenβesJofJtheJ~ipiγWsegr₂γingJq₂βteri₂JspYJStr₂insJu]J₂nγJubVJxsol₂teγJfromJ
Mesopel₂giβJSe₂w₂terJfromJtheJS₂g₂miJTroughVJinJy₂p₂nYJ2021VJ][VJe[[[cea]

40 r₂t₂lytiβJMemαr₂neJMiβroW—e₂βtorsJforJuuelJ₂nγJqiofuelJ”roβessingiJpJMiniJ—eviewYJ] 10

39 rh₂llengesJ₂nγJ“pportunitiesJforJtheJtnβ₂psul₂tionJofJtnzymesJoverJ”orousJSoliγsJforJqioγieselJ
”roγuβtionJ₂nγJrelluloseJ±₂loriz₂tionJintoJvluβoseYJ 1

38 ~ip₂seWr₂t₂lyzeγJzinetiβJ—esolutionJofJplβoholsJ₂sJxntermeγi₂tesJforJtheJSynthesisJofJwe₂rtJ—₂teJ
—eγuβingJpgentJxv₂αr₂γineYJ2021VJ]]VJdb

37 NewJlip₂seWproγuβingJStreptomyβesJisol₂teγJfromJh₂loW₂lk₂lineJh₂αit₂tJinJW₂γiJtlJN₂truniJ
polyph₂siβJiγentifiβ₂tionJ₂nγJst₂tistiβ₂lJoptimiz₂tionJofJenzymeJproγuβtionYJ2021VJ][VJ 2

36 xmmoαiliz₂tionJofJr₂nγiγ₂J₂nt₂rβtiβ₂J~ip₂seJqJαyJrov₂lentJptt₂βhmentJtoJvreenJroβonutJuiαerYJ
2007VJefWg[ 15

35 xmmoαiliz₂tionJofJY₂rrowi₂Jlipolytiβ₂J~ip₂seâ��pJromp₂risonJofJSt₂αilityJofJ”hysiβ₂lJpγsorptionJ₂nγJ
rov₂lentJptt₂βhmentJTeβhniquesYJ2007VJ]ehW]fe 2

34 xmmoαiliz₂tionJofJr₂nγiγ₂J₂nt₂rβtiβ₂J~ip₂seJqJαyJpγsorptionJtoJvreenJroβonutJuiαerYJ2007VJahbWb[f 3

33 ”l₂ntJlip₂sesiJp₂rti₂lJpurifiβ₂tionJofJr₂riβ₂Jp₂p₂y₂Jlip₂seYJ2012VJge]VJ]]dWaa 6

32
SimpleJphysiβ₂lJ₂γsorptionJteβhniqueJtoJimmoαilizeJY₂rrowi₂Jlipolytiβ₂Jlip₂seJpurifieγJαyJγifferentJ
methoγsJonJm₂gnetiβJn₂nop₂rtiβlesiJpγsorptionJisothermsJ₂nγJthermoγyn₂miβJ₂ppro₂βhYJ2020VJ
]e[VJgghWh[a

26

31 rounter₂βtionJofJTreh₂loseJonJNVJNWsimethylform₂miγeWxnγuβeγJr₂nγiγ₂Jrugos₂J~ip₂seJ
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