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The studies optimization of covalent immobilized porcine pancreatic

lipase (PPL) on polymer supported
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Abstract

In this study, porcine pancreatic lipase (PPL) was covalently immobilized onto ECR8204 and
ECR8285 Resins for applications as biocatalyst. Immobilizing conditions including pH and initial protein
quantity were examined. The result showed that proteins loading has a maximum value of 58-61%.
PPL showed the highest enzyme activity when immobilized at initial concentration of 7.5 mg/100
me.resin, pH 7.5 for ECR8204 and initial concentration of 7.5 mg/100 me.resin, pH 7.0 for ECR8285.
From SDS-PAGE analysis, PPL quantity was decreased after immobilization, confirming that
immobilized protein was the interested enzyme. 3D structure of PPL showed many Lysine, Aspartic
acid and Glutamic acid at the surface. These amino acids might play an important role in covalent

bond formation.
Keywords: Porcine pancreatic lipase, Covalent Immobilized technique

AudIAyuaznuveslynIn1sIve

oulesilawa (Triacylglycerol ester hydrolases, EC.3.1.1.3) 1Jundlslutoulesiildfuagia

[%

univanslumelulafvenouledifesnniufvansdeiulivaretssnn amsanszduufasedng q 14
nanviany wu n1stalasladansensdunsiziveseamesiulfisemsiueamesindu wiseamasila
U (Kumar, 2016; Borowiecki, 2017) wmxmmmmxéjumiaiaaam&Jsuaqlsuﬂuuaxﬁlflﬂu (lnsndwalse)
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(Entrapment) wagn1skiiuselarniaus (Covalent bounding) (Zhao, 2015) Bsmssufiudeiusslaiaud
ftoliUsouTsaseguuuudu Ae inmsBadndustnaudaussenieulsivasfanatuau vilioulesinga
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Tnenyjilsidudrulnavesianatuayuiiltidouiiusslmaudiuieuledlaa Ao wy 3fend (Epoxy
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2. ilefnwimaniiziiviunzanluniseiegiieulerilaavuianaivayuassvia fe 1584
ECR8204 ez ECR8285

AUNRFIUNTIIAY

wulwdlawangnassgumeniusylanawindan1izuandeiuasiidvesianssuioulesiuaneig

A5aiiun1sive
1. n1smseda1sazatelusiu

=

Tnaweunneulailaanndudeuveamy (PPL) Type Il (Sigma-Aldrich, USA) Fafldrusznou
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vestanatuayy niuuararsaduasazaeroamnsilosaududu 0.5 Tuarodng Usunms 500
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wisulUsilumsnsesuusazase) Tasthlunyuluiedos Multi rotator §u Multi Bio RS-24 (Biosan, Latvia)
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at 280 nm ; A280) (Noble and Bailey, 2009) Tneldp3osulunsed NanoDrop™ One/One" Microvolume
UV-Vis Spectrophotometer (Thermo Scientific™, USA) wagidanisn1sinlusiu 1 Abs windu 1 fadansu
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@158za18 4-Nitrophenol (pNP) (Sigma-Aldrich, USA) ¥i1n15ta3eua15azae Stock 989 pNP fifianu
ity 100 lailasluadednsfiazansegluasazaretviinles pH 7.5 arundudu 25 fadluasodng 9t
msideandlildanandudu 0.00 81 10 lulasluasednsudidahluiadinisgandunasiinnnueniadu 405
wluunsfeia3 e UVAisible Scanning Spectrophotometers 3 GENESYS 105 Visible ¥83u3¥n
Thermo Scientific™ antuedldinasansmanuduiussenieinisgandusasasandudu el
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phosphate (pNPP) (Sigma-Aldrich, USA) avsidiudu 0.1 lulasluasiedng flazareeglumsazarstiimes
pH 7.5 avundiudiu 25 fadluasiedns Usuns 1 faddns feamgd 37 ssmwadedlufidaidunan 30 uni
ngaUfAzelasnsnseseuluiniiguesnanansazans udinhasaraneildluindnsganduuasiiaom
g1IAA 405 Wlunsiae UV/Visible Scanning Spectrophotometers U GENESYS 105 Visible 3831590
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Thermo Scientific™ uagiieuAn1sganaukasiuns NI pNP WiemaAAanssueulesl Ineinunln
1 1178 (Unit) 909 PPL fe USunaweulmiidesaans pNPP idu pNP 1 unlulua lunan 1 uid aneld

aneiinvun wagAnanssueuleidves PPL a3egy anansamlaain

Aanssuvenaulel = Unit ¥84 PPL

dviinuisastu
7. nsAnunlUsAufigna3adiaeds SDS-PAGE
msfinvinsgaduieulesiasuustu lnensihansazanglusiiu (Free PPL) wavansavanelusiiu
dufivde fMeoTs SDS-PAGE Tasuenioulusivuusiuozeaianlusdiagy Mini-PROTEAN® Precast Gels (Bio-
Rad, USA) yinnisuenmenszualiin 120 Tasduazdoudneis Silver staining (Bollag et al., 1996)
8. Mmsfnwlaseaiie 3 Hnveseulwllawalagldlusunsu Molsoft
vmsAnwmgesilueguulassainsvonouleilawannduseuvesmy Tngldlusunsy Molsoft

ICM Version 3.8-7a uagldtoyavedasaine 3 490 RCSB PDB (https://www.rcsb.ore) Iaeldsia 1ETH

(Hermoso, 1996)
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wavesUTnalUsAusuFuRldlunsraeulesuusdu ECR8204 uay ECR8285 duuandluniwil 1
Tagldansazaredinies pH 7.0 mnadudu 0.5 luadednsnuineuluifignpseuusdu ECR8204 (A) 1]
Usanailusiufigneds (Protein loading) gaaniiu3unalusiubudu 7.5 fadndusie 100 Jadn3uLsdu
WuafuaAanssuveweules wagluduvesmsniaeulesiuusdu ECR8285 (B) wuitUdinalusiudign
piudutudofinyinalusfududu uildfAanssuvenoulesigeaeduiinalusiuiudu 7.5 Tadndu

wulwsisia 100 JaansuLsTustuLAeINULSTU ECR8204
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29 1 wanaravesUsialusAusuAunlalunsn3e PPL ULLs®W ECR8204 AW (A) uaglsdu ECR8285
A (B) Tuanmeitldansazaretalines pH 7.0 aududu 0.5 luanodns
navesmAdunsa-ua (pH) vesansazastiesndinadudu 0.5 luanedns Awuanslunin
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Urliles uavasani pH 7.5 udliusunalusiuiignesegeand pH 7.0 uavludiuveaeuludignaTeuusdu

q

I a

ECR8285 (B) AAfanssuvesoulesiiiudumnue pH vesansavatsUiinesuazasgnil pH 7.5 aantuen

Aanssunduanas uagdmiuSunalusiuignasedenasani pH 7.5

(A) B)
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M7 2 UanIRavedr pH vesansazanedvlwesauidudu 0.5 luadednsnldlun1sniegy PPL uuLsdy

ECR8204 A (A) way ECR8285 A (B) Teldlusiusudu 7.5 Saansueulesdse 100 Sadnsusdu

HAYY SDS PAGE Uaniauuanasvedlusiunouuasndiniinisgy dwuandduninwi 3 wud
Ysunalushiunegluasazarsianuiduveswaulusiuniouin 50-52 kDa fuSuaunnninlusiuimae

W99 IRTegU Aaunansdnisese PPL metusslaiaudansansueuledlild
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62.0
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Al 3 wavesansazaelUsiunounsriegy uazansazanelusAuTivaevaannmsnssgUudn
M fa Iﬂiaummgm Pink Plus Prestained Protein Ladder (GeneDireX, Taiwan)
1-3 fio asavanelushiuneunsnsaguAILdu 6, 7.5 Uay 9.0 1adn31/400 Taddnsaud1au
4-6 Ao ansazanslusiuTivAeanMssagUULLISY ECR204 mnududiu 6.0, 7.5 way 9.0 fiadndu.
voulel sl 100 fadnsusFunudnu
7-9 fo ansazanelusAufivdeannmsmieguuuLsu ECR8285 mnududiu 6.0, 7.5 way 9.fadn3u. toulw

79 100 JaansuLsTunUaIfnu
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navadlasiasne 3 GRfildannluswnsy Molsoft 209 PPL wansisnandi 4 wuinuszneulsae
nsaeziily 449 nsnozilunazviaudug wazanauideues Bischoffa (2012) Ifausin nsnezilufiily
$19 (Side chain) Aflau i dudnalolng Taun Arginine, Lysine, Histidine, Cysteine, Aspartic acid,
Glutamic acid waz Tyrosine 3svmsanwnsalilua 7 viadreduuilasadne 3 Siveveuluilawaan

o

UDBUYBINY WU Arginine, Lysine, Histidine, Cysteine, Aspartic acid, Glutamic acid uag Tyrosine 8¢

VIuRIvee PPL Viaiund1wau 10, 19, 2, 8, 17, 16 uav 6 nsneziluse 1 luanaveseulysinuddiv dulle

Seadwudnuiunsnesiluwdazyinieguuiuiiives PPL Ladei Lys > Asp > Glu > Arg > Cys > Tys > His

Lysine (K) Aspartic acid (D) Glutamic acid (E) Arginine (R)

Cysteine (C) Tyrosine(Y) Histidine (H)

A 4 uandlassasng 3 Janlaeinlsunsy Molsoft vasnsmevilluvueulailawaanduseuremy

aNUTUHANTITY

NNHaveINsANYIvesUTalUsAuEIRY densaieguioulesl PPL fewusylaniaud Uiua
TusfufignnFauuisdu ECR8285 fAnfutuiilovinalusiuiudiuiiniu Ssaenadosfuauifeves
Xingxing (2016) fildvin1snIseulesilaiua SMGL-F278N uuLsdu ECR8285 warnuinusuaeslusi
Buduiintursiinasousinalusiufignads uans1eiuis@u ECR8204 FeuTanalusiufignadedinunli
duuilovsunalusfiududuiidruinnds 7.5 fadndude 100 fadndusdu Usingnisaitenaiinain
ECR8204 fivunagwyu (Pore size) itfoundn ECR8285 (Purolite., 2015) agslsiimuusunsioulmifigonalai
\unafrionsinuveseulesiiansly Tnsfinnsaunisdu ECR8285 iileldUTunailusfuEusiugs (9.0 Tadndu
#e 100 fadn3usdu) ndvildAanssuveseulesianas Fanauasiainanuiunalusiudisnniiulusiilg
TUsfuAnUfA3enduiues (Protein-protein interactions) dwhliimAanssuveeulssianasld ausea
U949 Ranjbakhsh (2012)

Tudiunaveinsfinwinavesdn pH vesasazaneUuimles senisnssgutoulesd PPL metiusy 1an

wud wudn A1 pH Pesansaratedvlleslifinansenuegaiiuunludaaudeusnalusiunignaseuu gy
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Waowin GedenndeifuiuiToves Xingxing (2016) Wag41UIT8UDY Xiaohong (2017) woN91NT
Xiaohong 3l@ua11AN pH ﬁquwsau‘ummim?agﬂ AHanoladssNINUD PPL 39dINafDA1AaNIIUUD
woules] 9anmsnaaesiinudn PPL fignedeuuis@u ECR8204 TerAansneulesigsgaiilagnaganisls pH
7.5 Fsmonndoatfunudsoues Yang (2013) vau PPL fignesunlstu ECR8285 dAanssugegail pH 7.0
n13n3egUves PPL vusdusdessilnanunsofusuldsenaia SDS-PAGE wazn1sAnEIAIY

a

WWululeannluswnsy Molsoft wuindinsaesilunianus 7 ¥dauuiunives PPL Alladesilaudmdy 4

3 =

pdlelnd fanunsalinsweamnydiendvesianaiuayuisaeswila lagllusnoudumidiend waziin

Y 9

o A

fusglaiaudreluld damsammemiafoues Bischoffa (2012) uenanisidedudfinsmsradeunisi
yoslusiuvuiagatiuayude3sudn wu muifees Yang (2013) ¥inisdnuituiiafanaduayude
waila SEM waz@inwiSeuiieunilidduvesianatuayunou uazndsiunsasegudewmaia FTIR 1
#u Feyaiildanmsfnuifoadsiifutoyaddyuiniagramnssulumsieulsdlaanndusouremy

psegUmeitusglanaudlusvendldlueuean

JoLduBLu

v
av

ATl dumsfnwdesiulunamanneflilunimiaguviiy Jemstinsinneiludomes
anmefimnzauvesnisvnany wu Jadevesainundunsa-uavesansazanstlies, guval uazainu
wdesenufeu Wudu suadnunniludszgndldnulunissejisen dethluiau uasdosesly
nsldulugaamnssudely wu msldluninssufisendaihiiululedies, gramnssunieivems,

geamnIsuAsasdens Wudu
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