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Abstract

Thef fects dfara erlamdge dcdfeat £Ced mp earnadt ummoe sst( 2h0e at€o pBH&GB s ur
min 192 kPajyeaat iMan | paoduct ( MRP) formation and canca
investigated. Il ncreasing dry heat templnaydel leowmess 3 e
b* (eMRPl)y and positively witihves utrof accoen thryod r onpeHddRPi, cMHPy .i 1

redness, br owhRiPng ianndde xa c(ildalttey ; s mmfda cdee cii ye dhraaeymh ofbbisc i t y
(i nt erMRR) .at B-agsdheiadt ed changes in surface hgdrophob
si-dbain modifications. Lack of hi gh MW pofCypdemnptliydes
protein denaturation and formation of insoluble poly
|l i pid and inducedeithhemaftonrn matainodn aogfgrgrgat i on. Me a | su
flattened at specific dry heat temperatdragse,d dmudcs ma
groups were evident between dry heat atfd mgdreat warmeé sl,e dn
Uhel bxheet , t heir reshpeecttotval rmatotosi nanfdi nger print r

prot erod gyisstsant protein aggregates wietdhucerde wiodaisbidaritya
me a | pol ypeptideangedOotkParvaddhemay have a great eff ec

of protein and AA for ruminant wutilisation.

Key wo Brdass:s i c,aa onoal padsmiemay , c o w, expehl|l emjicmaskbayd react.i
1. I ntroduction

Canol a (Braapsesy@eaguapaadmdc)c erae al is a derivative of seed
protein suppl enedndncihrezd & rGl agetotollaecnd 1 9 @B 8tantads,, 220
Wil liams ertatalons.20Tm8)extract seethased and enegnhkani ec
copdess, expeller, and ext rhkxgealnl)erprextersad tnigd@mB Bwthinloil s
CYX Newkirk,acmd@®)ss extraction mechani cad6l3)phreens a1gs se
& Lember, Th@OS)r maa magedfprhetaein from the Maillard r
concern for ruminant nutritiosiodtud] eassndegrcadedi ERt ¢
providing nutRodss oatnl aluen enfPgd it3h)e oi | extraction proce
reduced by tdemgdoumdhad i tomatofi nhi bit digestiveeeprypmmes
mol ecul e, for exampl e, bl ocicihmgamalf/ oac ttihwewe famimad i aai
(Maur on, TIr99dGi)ti onal l vy, acid detergent i nsoedaunbalgee ni tr
protein; howewdr ,guAabitN tchdessr el y account for all Mai | |
is of interest to quantify production of MRP during
techni ques, for instancenm(H,j adédtbVvias , plcRO®OORLdmee r at 2
electrdqdpharegiaal., 2014)

10



jascsenet.org Journal of Agricultural V&k(iNoh 02081

To i ncraasme nalbly availabl e protein in canol a seed
rumi alglrymded pr ot eifporbnyalcdheehnyidcea)l a(n de .mhh ys iacnadl moriesatt nh
pressur eTo( MibM)i)t.or changes i n r umitnharlo udgihgpeusth vaarsd v e g n
subst iitnutyveirsv,d mitdnu v iutmi o a l fluid techniques have been d
assampas hemati chdbpenn,de8B8dDr5)i nfrared (&hi ¢éet &n Ae haenedk c t10E
attenuated #otual ereftirantsdPTleR)i nnmolaeceud (AP ATRp ectt r @ils.c,0p §

Samadi et al ., 201 3; Nobtadby,j dobagkge&s, i 20M8) ecul ar s
MHP treatments have beenSamavde s teiagadt|e(dYsignd.e@cBhin3o)h d ds &k di
high correlation between <changes i nalt haen dmorluenciun aalr pp
degradability in (Beny eatale,wadabldbs&e&heedoridou & Yu

The resistance of protein structure to enzymatic deg
mi croscopyJha&LestMamad . s ¢c a2n0Onli5n)g el (ekha oent mdlcr,os2®@bYy; Zha
Al t hough the efxffeatcsi ofi pobeessing on the microscop
repo(f Yied et ,allittle83)s known of ndlea mealoscepllct isntg
processing techniques and heat treat ment s, and the
degradati on.

The hypothesis tested in the current study was that

expeexterract ed canol a me a | woul d di ffer depehhde ng on
objectives of thasesthdyeftwtEeettofi haesel gdry heat ten
MRP formation and structur al characteristics of canol
2. Met hod

2.Clanol a Meal and Suspension Preparation

2.1.1 Canol a
The canola used is as deagéElei me&8 Knebbe a6&t8mpanying p

2.2Barrel Dry Heat and Moist Heat Pressure of Canol a

The design for this study wddHedeans &r iKhed si, n 20L& )ac c o mp
2.1.3 Preparation of Canol a Meal Pell ets and Suspensi
To prepare cianolbl®mepdélglfetwa,s pressed at 100 bar util
The canola meal suspensions were generated as describ
2.2 Characterisation of the Maillard Reaction

2. MeBhhsur enoelnoturo f C

To quantify colour, the meals were placed in a |idde
CR300 colorimeter (Minolta -ICOh ,t rOisatkiamu [Juagp amny st aum,i nga
til e &rbd idl Dmi.naTahte (sroeudr cb®to (gyreel el no)w t(owhbiltuee )t, 0o bl ack) ,
col our(Bhaamngde br owning index (Bl) wéBal cat.cal ated0as)

2.2.2 pH

The meal suspensions wer e examianePdHM ®Or3 pRE fbeyr emacgen enteit ¢
Copenhagen) <calibrated with buffer solutions at pH 4

2.2.3 Determination of UV/ Vi s Absorbance at 294 nm

The meal suspensions were analysed fAjadddoM2@@h)babr b:
procedur e. The meal suspensi onO ((2800 @dl)) wans aaddledart
nombsorbent 96 F 400 OL Microwell M b sGWraosp | naetaes u(rNeudn cu,t i#
a CLARI Ostar 5.20 R5 miechpl @ftfeentrwarde,r Ga8rM®a i) .

.3 Surface Hydrophobicity Measurement

he meal suspensions were anal yseSd iwi tdupflliucoartees cfemrc
Nakai, 2001) . Undenr dlairkwente do fc o pgfeirrmdsio nv avMlatsmemaalfe 3
sing 0.01 M sodium tetr abwerldt eni Nal@yfldat neVipdErBbWeclkl a 4 C
olystyrefe €8JH0OWd-hhijBiAda®ht mdl ene sul f onrad &g § AtNSwa sF |
dded. Thienouladté€ dfaast 25mi n, and then shaken at 500 r
5

mi croplate reader. Fluorescence intemddi5t ynmvan dmeaas

T WE—~—o N
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emi ssion maximum of 470 todBf@OQcthmngVahuavewage o6r beée
ot@o0 Og/OL standard curve was established using a 1
prepared in 0.01 M sodium tetr®%®borate solution and st

2 MTRTI R Samphei Pnep®ata Collection and Analysis

The molecul ar spectral data of -FcTd mRo I8at 0Mea I( Sphe Imadatzu Ve
Japan) with a single reflection plate, flat t4ip, con
cm, H&ppzel apodiRs atciab.® 0400idan The data was <collected
softwar e, baselineZbangeet,edd mck (td@t6RIy | pbeeadk bryor mal i sed
functional groups wéiSemadeneifiadgd , a2 0d&shcerSidRadtiot & | Yuw
ngerprint region t¢iTnPcFIRWd ecda .a mMi7dle4 It o(padetiadd ecanh | 17 d e &
72 toh1we0iegm(peak centrlwi hkeighe basebhindPsBinda. 1
heet (peak centrlevihédi gthte dtasedi n2H 20 Lemi d17&4i bas 1.
e hsptdrated band C=C (ULB, ‘peakahkoght C=0test at :
C
w

o

CE, baseline'lwithilgé8@8ktbed)lghtCHymmeisdad. ¢BHEE8 t o 29
ith peak centre?d)iCHiaglytmmat saca. (ZH55 ovint 28 2a&mcent
ght atHgaz€CHmm22 nem. (CHA82 'wdotB8pBakmcentrel)height
dCyHmMmet nica. ( Q68 'wiot R79@®akmcentrel) height at ca. 28

Gel El ectrophoresis of Meal Protein Profiles and
$PDSyacryl amide Gel Electrophoresis (PAGE)

pol ypeptide banding pridfiisli RAGEDISHdeh8aimpg| ERE ~wias L
osaenggl enbuffer (-HCimL: pH1825, mBl. 6 %i SDS, 18% gl ycer
, andC hfemart ed0 amhi 5 For reducing conditions, 50 m
in sample (30 Og ofkeaP (pserOlwel N9 v eaxn dMasrtkanda,r d |
al i a) were | oaded onto a NuPAGE grlaldi &nmi npraec as
Xcell Mi ni cel l system (lnvitrogen, Vorct o5 i a,
ol l owed by 90 V for 75 min in running buffer (
) -

i

SozrocY o

a4 NN DY TO

)
e
r
X

f
pH 7.3 The polypeptide bands were visu&l5i0sesd]luy iiomc
(0. 1% O HL,0 %1 @%WIOHOH 2 B r mi n,-staandn dgeEHOW, CH. £BH)CHon an
orbital shaker ( &, *Cgodvie rtnei ngphetr.at ur e

2. Naz2ive Gel El ectrophoresi s

Nat i veel egcetlr ophoresi s was used to establish the protei
Nati vetPtag% gir adi ent pirlédcZsmgeBi $ fir ias Nov@x Xcel | Mi ni c
Australia). Thenrilregtbopher esbpatained 50 mM BisTris,
buffer contained 50 mM BisTris, 6 N HCI , 50 mM NaCcCl,
sampl es-s we p e nhbmatéphasphatel BMuf  eH )6o 7achi eve (10 Og/ OL) ,

dissolved in 2.5 OL NativePage -3m0npsd &amplud faeddi(tdiXxye, la
OL with &@.i ofih eedrd&ﬂteln samples (30 Og of protein pe
protdeiamdard (LCO7 Il nvitrogen, Victori a, Australia
chamber was fil/l d with 200 mL cathode buffer (10 mlL
cathode additive 20X)c¢chamidet hwas ofvelk | ¢dutwieth 600f emk c
Nati vePage running buf £Gr. (EA0X)t,r 050 rnels i dse iwoansi speedr fH r |
Gels were fisQddand EMH CBIr 25 min. Proteiimsg weéeree gwils
with coomassi@50rifli ki agt sl we :OBn (1@:CWMEAPH i or 3DB 1@iHN,

destaini nggChOH b8y% sthHh ki ng on an orbital shaker at RT ov

2.6 Confocal Laser Scanning Microscopy

The microscofpicthstmaaipsbboeed! yti c di gested RUP resi due
a TCS SP5 comdmrciang |lmiserroscope (CLSM, Leica Microsys!
20x oi |l i mmer sion objecti ve.ablehlel ende ailn (FLAWR Hregs)t warse efn
HXO) and Nile Blueg)( dydckropg,0 G.tR%ni o protein and I icg

and reflected emittedtddght atwd22b2@Inl, e ostieedh adte N&6 2and
repectivel y.
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2.Scanning Electron Microscopy

The mealns vyamatoeol ytic digested RUP residues were adh
doubided carbon tabs (Smoothest Carbon Tabs, ProSci T
SE/ N variable pressure SEM. The environmental secondeée
accelerating voltage of 20 kYV, RT and a working dista

2.8 Mass Spectrometry Analysis

For NaENSMSC MS peptide irdtesmkerdf iatattbe Mondeh Bi omedi ce
Nati vePage pieces underwent pbDEBEpatati 830 miynrehlgedmnadal kK
mM i odoacetamide for 30 min at RT i@GgthegypgsmegaTkerge
Madi son, Wil USAHC®at 2€7 mMerNH ght . Tryptic di gest
NanoE&EMS/ MS using a QExactive mass spectrometer (The
online with a RSLC nano HRMGifUlt i Matecemed Q0 Ger maaty mo
sampl es were concenH r(@aledHbhwiotbB) O ol % WPeGMMap Vidpetr dp
em, E@ 0T 2 c¢m, 100 |, glh/emimmo fDliocow erxgt ea.t ElLlSut ed pept i c
AcclmRmdpmiMap Cl1&MRSHMET (80 cm, 100 j, Thermo Scientific)
gradient ofH, B.009% nREBKX 40% 0GH#H KRGO mi nCN,3 20% OGHIHe HGOGE@

el uent was nebulised ana&él eobhresegragi sgurRacelhwirimlo @adi

emitter (New Objective, Wobur n, MA , USA) set at 1.
MS/-M&i i n TopN setting modd:i ohop MSIOMS AL Meax rged o IINGE 2
a3mzi sol ati on window, 10% under fildl rati o, and 15 s dy
Mascot (*mgf), using proteowizard JProd.t36d3alt avafstewwa rues
MASCOT search enginenw.2.d4ondMant,r i ¥K)Scwiethlcesétti ngs: 3
tolerance, 20 mmu MS/ MS fragment tolerance, fixed
modi fication: oxidation.

2.9 Statistical Analysis
Al l statistical anabdgessrobedaia wheé dazpeo Rp&EKmeihsg Ra&OA
3. Results

The effects
are present

of °Cdr wi h&dMNWNAP2ONMat 186 and otcrancotéuarl al ¢ he
ed i n ABGabhdlrey 1h e(aan d eThapbelrep eAulk)e.whn e s s b*g 6 e the a |
rs=-0. 5, 0. 05), whittemeBGsPHeBreasrpdafd redaragsss O)r.&Mai nec
I ncreased dry heat temperaturmre=-vi P&, MHB whe ¢ eeasesd ( me :
0., P& 0.05), whereas rmedmesld)wasLompahadgdad (t he contr
(6.vxu3 P&, 0.01) , anuds5.BILP&Ec K0er05(0)49 .agvs2.0,edderyYel p .owhess
was (greateésy bheatwet@hp ¢08CGanli 2tr ees Rod n&k.r009) ,( and °G@nomg 20
MHP méPxl 9. OWhi t enes gP<walsf Ogbre a2x BCsttion 1t0l0e co@4«oi n and
MHP mdal i Ef emenedness between dry heat temperatures
The degree of colour change from MHP was si mP4dar bet v
0.01) in oompalte@d@7805the MHP (142%) meal s.

For both the control and MHP meal s PPHOdO&, ndabVvar ¢) a
was (Pes9. 01) in Hbemmgamed oto (6hé5MHP (6. 55MRmeal su
formati on Prad . Di5mihlaeaart at emdeyat ures in the control an
I nt er AVBRAPi aftcer mat i orP <wals. OHi) ghienr tYhedhanonmnthr oMHP( 2meCal s ( O
associR*i 6ne65) were observed between -MRPy floeantatt emp &
contrg=e0l. 3(5) am=d0 MHP) (meal s. For Dboth theSowoantPeadl (and
0.05) bet ween dry heat temperatures ( T&bdred 19gr.y Ah eaots
t

0

emper at urres iOnP8cANN tOr50 1 a(nd MHPR’me &) .8 sAivSamemgsdagafnesa t(er  (
05) in t hteh arm nitr oMHR 5me6al suspensions (4.32).
I nfrared mol ecul ar spectroscopic characteTPBER, candof
height | mthedlddxhe ets, odmi de | and |1, and their respect
increasing dr°¢) hedPar(& Oprteos elm8tled in Table 2 (and Figlt
functionak 9gnat pecwe@onbpyarderdy thoe atthe contr &k, OMBB) dec
ami d&h¢lib;sxhheet amP&k DPPR) ( gmd 0§ nbr)eaakdloibes hteet , and
ami de | to 1. I nfrared molecul ar spectroscopic char
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CH functional groups, unsaturated and carbonyl ester
increasingedayuheaCRpodedParleé80shown in Table 3 (and Fi ¢
heat i nduPe<d Ocitbdlnalels | i pid functionak CgaaonudpssChRt udi ed,
weis e miTlrara.t meMHPiwd thfhb ecta | i pgrdo ufpusn,c tdtomerl(Pkh&rt ey r ed u
rati oz Git CH

The gel el ectr ovahsearlessh Ise ,anlad fyfsers odl ubl e andvyHPati ve p

meal s ar e sh(oavmd i i urgaus eA@ldt oed4gondint inems, ¢@gol ypept
~177, 761884 ¥7855,37.1, 28.5, 27.5,kDa6Unde22re@du2lng, ci
pol ypepti déd 6bagndasndofl Malk pad9 d&asdpp 3 kD0, a¥Pp pernd e4d . Poly
bands present under control and reducing conditions Ww
of 160 °“@ndedBded the solubilnt¥y a&abDap o ACoMHIR ithdiendd&d@reeda t
soluble protein extrattpohypedtird®s c&ddhe aiNat hbivleatcynf o
watseorl ubl e canol a meal proteins consisted of a 300 to
200 kDa. Widt0l0 MieP 4t0l0e kDa pr ot eviirsilbbwedf etrdhe Brd 0l d rog & 0 (
protein band was reduced in intensity, and similarly
200 kDa. The 300 to 400 kDawptbtpeptbdedsegsBncéeénsed
napasuci ferin CRUl1 (score 13,965, mat ches 302(180)),
65903 n@sautbcume st 3 8 ¢

cruci febtanfsBunbQilni t precursor (score
pecursor (score 4764, matches 251(79)), and napin (sc
TablMonli.t oring of Maillard reaction pcadmoaEcal § opmadu oeac

at increasing baitiwlt hdrmoilseathe(a20 ptroe sls8uur e ( MHP)
Barr el )y Heat (

MH P S E MPgt1 Punp s R
20 60 80 100 120 140 160180
b* T 143P81 33 143°143P9143°013%°¢12°911% 0. 4+* .. 0.60.:
+ 6.%537.87.3%6.%256.%25.85. 95,90, 4** 0. 70.(
ax T 1.622.01.91.7¢2.032.0°2.22.20.3NS_, 0.5¢€0.(
+ 5.836.06.15.875.966.0:6.16.00.1NS 0.1:0.:
L* T 6 02°P9592 6026 02°358Pc958¢%9:56%955% 0. 4 * * . 0.70.°
+ 502 2502 508 502 C493bg4 93b¢49bc48¢ 0. 4* * 0.70.°
aEvnp + 13.¢11. 13.13.712.612.¢10. 10.0.4NS** -0.5030
Bl T 66.474. 72. 69. €74.475.(78. 78.1.2NS__ 0.5:0.:
+ 139 145146139 141 141 1431400. 7NS 0.0¢€0. (
pH T 6.646. 76.66. 7€6. 646.6!6.66. 70. ONS__ -0.00.:
+ 6.6C6.56.56.596.546. 7'6.56.50. 0NS 0. 10. ¢
Intermedi atg I 2.0582.12.12.0232.091.8¢1.81.80.0NS_, -0.30.:
+ 0.9¢0.91.10.910.950.9:0.90.90.0NS 0. 00.(
Sq¢ % of solubi 4.213.94.%4.FPC4.F74.2(5.85.40. 1* . 0.640. ¢
+ 2.%563.%3.33.943.9395.%:5.%7 .20, 4** 0.8:0.¢

NotMHP= moi st héedPO presmiumel92-LaBaltri SheahCl(Estdmestsem
greemescyel |l ownesslL*t ¢ wihlittoe mbel Sasc) k haensda | colour change al
(Bavp and browning index (Bl )Bawatéd0 cla)M&RrI| st Mi 4§ addsc
prodliest surface hMWedarnosp hiorbircavisy wi th Bal0k@5)supSENCT i t
error qf pwiamne, Spear man coRredaftfiioni emte {B:fi=c deé ti & emiema te
bet ween barrebP<t@.mEe;0atObreN;S =* not significant.

The effects of increasing dry heat and application o
lipid, utilising CLS(ManmaguelF épsrregshehg £td d ndrFy glue & 2t emp e
(ceplrdess) me a | exhibited intact cotyledon structur e,
cell s C,Atf r@@tured cell walls surrouhdingidhéodytepat
(dropl et am)fbecamne 5mor e AO,o npruntceeidn aAggr80gat ed within
wal | s, to produce heterogeneous matri x. Fusion of ir
wi t hi n trhoet icceelalb.l eA decrease in the number of lipid d
trapped IOedlwlee,n drhein trace amounts of cC,yl pdotne iemmb
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fusionhensified, 1sOmal df fdatgapedhme dmaptrroi x f omeneidd u aalndl itpri
coal esczdmimaoaadi es within th¥€, pwoderncmatviices ADr m2d i
wall s once exi st endm anidpinda ndyr ospnhaeltise rwes e2 rel eased onto
me a | fragments.CFromrddOoOdenonelPatr s xofempedd2mm with m

coalesced Ilipid droplets were observes.stodicedmpacos®st
produced irregularly simmed Lme g@le m)( &dgatandlsc eod |5 ptiod 2d5i
|l ocated within wide internal crevices, created from d
Tabl@®ha&nges of prouecbbaenméaktsl prodtced at increasing

°C) with moist heat pressure ( MHP)
Barrel @)y Heat (

MHP SEM Pgt Puup Is 23
20 60 80 100 120 140 160 180
Ami de | i 0.310.320.3¢0.3/0.3.0.3:0.30.30.0NS _ -0.10.¢
+ 0.010.120.120.0°0.1:0.1!0.0 0.20.0NS 0.20.:
Ami de | i 0.1:0.110.1¢0.1:0.1:0.1:0.10.10.0NS __ -0.(0.¢
+ 0.1:0.040.0€60.12:0.0:0.010.00.00.0NS 0.:0.1
Ghel i x i 0.0 0.000.0C(0.010.010.0(0.00.00.0NS __ -0.:0.¢
+ 0.01 0.000.0(0.0(0.010.0(0.00.00.0NS 0.10. (
bsheet i 0.0 0.000.0C0.010.010.0(0.00.00.0NS __ -0.:0.¢
+ 0.01 0.000.0(0.0(0.010.0(0.00.00.0NS 0.20.1
Ratio o i 2.6 2.952.8(2.6!2.7(2.7'2.72.70.0NS _ 0.00.C
+ 0.%¢5.P?P88.F70.6:7.3%7.9%20. 9.152311. 2 * 0.40.1
Rat ilb: bo i 1.0:1.061.041.211.0-1.0:1.01.00.0NS __ 0.10.¢
+ 9.8€C3.87 3. P59.6E2. ?496. 816. 8:0. 510. 8 * 0.:0.:
TPFR [ 0.6{0.670.710.7 0.610.6:0.60.60.0NS  -0.:0.7:
+ 0.5.0.570.5:0.5.0.5:0.5'0.50.50.0NS 0. (0. (
NotMHP = moi st he®t 1pr end snu AleS € MkeRd )e.d t-Fod warli erre ftl reacnt safn
infrapedtrum absorbance uni t s wer e analysegr & \wir oupsrloy

descbiyShaenda d i et. allh.e (t>®d1l3) protein fingerpriimal wdegd on
amide | (Al ared) ,caamildiel 41 It o( AI5I7 1% rclend)l Upe.a(kl T2httre h4es
at ca. 'vi6thl2 tchne bh3sEk4 i ne?) b 4dBs@haedemte a(lk centre het ght at
with the baselineY)agfatéca@. of 7 Bdni e | 448 ®tUhde | r{fast hiteae to f

(hei gh:tBMe.dns in rows with ®rl Ok® S5FMper ssdrainmtas dd iefrfreorr
pawirse Spearman coRrelbafifori eatf;®ifrcidenfefremi enmactd omet we e

temper aR<urOe.§0<1 ;9 **0 5 ; NS = not significant.

The effect of increasing dry heat temperatiunevando ap
proteolytic digestion peaetkedr madFugubhies De@a@daMiiigsr @rrd
sides of i ntacstt racttwlreed cof omeelall sl aart a °Cd rwa sh egar7ebatt eemp e(r<

mm) t hafC a(t&Oonm&)d . At 20, 60, C80ppdw®0shalnlds 180 protei n:
surrounded the outerFrowur f1008 mion ilmedd | degagqmoanti ® n was
aggregated protnm)n fhatr ipr eened0of fragmentmn of det
decreased in size and frequency agsC.drAt h2e0a,C,6 0 igpreddad Q

boides oafsiingc 2semz e<m28nd mMmh w80De present withinncells, r
o f surface Umpiwasogied®Ce<sbndttlLd®® si mil Xr dbegt vheeean 1
t emperlart upietet® ol ytmcofdegelldalt ao structure was | ess pr

expel l add 6 OW20@ h MHP, had wider crevices within the a
tempatures. Si himh as url fearced sl iofi k| b~-pdide drampd et salwe & hé c
evident in all MHP meal s.

The effects of increasing dry heat temperature and a
SEM, ar e (rigwueret e3d ainadn d()FA 8Autr eXD, AtZon dL 0002 0t he 4Bze of 7
fragments wartiedl fmm,m &nuh, frempbBct ovE&DY.i nAtac20 tiao rleqya
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Figure 1. Representative native gel electrophoresis (a, c) andP88& (b, d)protein profile ofc a n mdala
produced at increasing barrel dry hea2 01 &%) revealed with coomassie blue stain. Ar@paliquot of each
sample was loaded per well. Bagthosphate buffer soluble,(d) and wateisoluble (a, c) protein. Neneduced

(b), reduced (d). A B aliquot of Mark 12 Unstained Protein Standard (MNoa t i v engtaimed protein

standard (m) was loaded
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Figure 2. Representative confocal laser scanning microg@afthe npt aduced at i ncre®dsing b
to BOwith moi s(MHP) teeatentga, &, ,slhmire192 kPa) and proteolytic digestion (b).
Protein is stained red with Nile Blue dye, and lipid is stained green with Fast Green FCF dybafscale

correspond to 75 or 50 uM
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