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Cinnamon is one of thet%ledeqsutalhetribeasl oq‘latrhtes’exgternauc

tr@'ennambmsmbeen _Widely pursoecdes%%saaﬁé?i&ieffiacullt t o
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extracted from its bark,potesees aspeci dots.f uhlca i toma
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significance in pertaini famal endat@idyinghéhef guae
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Many studies have been meda homided warte t @ udetharsmidnec o
guality of ci nnamon oi | Forymubhaallynsdiunsgt rt b e Sdemi ck

components of t he ext Easenrpti abi [Galuseirnyg S&Gas Bh
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extracted oil was first 2dMdIYSifSied. Emulsified ext
cinnamon oi l i s preferabIeSterlagﬂedaIdstqf|| elye aMyr & 0§ ign
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subunit structures of prot%®GinfsON ainogniZiad 'p?tprlmta SofF
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towards the opposite hcaqra%arélnegcttrho emaaslIoSV\HenCtrfal
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mai nly depends on the S|§%e%tnrda|chla'r|8)%a_ro¥'tﬁgemaYgEl
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medi um, and thus retards @DRLYFEdsWFLOYPOLGERLA]

For comparison purposes St wd MPi feféarreerptar@stéé)mtlal
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characteriMBed nbyra@Ger toa@éérfdelrﬁ@t'teamtelécbtnliaﬁllk%) Wit h
quality of the samples. Ly PaMP| B8R §TEn OMPEhEI .
steam distilled and coldwé)sreﬁ,sg aPédleﬁeﬁQPﬁbS!O/ﬁer(
the separation principleg; @r£ ® t%llrhﬁgmghorgltﬂge wieop |
sieving property of the gghiiofydhe gﬁ'aseoroer SEGFF a
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sampl es t hat consi st O(ModdeIStbﬁgu'SSonlgc ?)1‘%%@%%‘?9
compounds properties or @%%5ita¥- 700 Watts and 20 k
min process ti me, 15 s of
2. Materials and methods The heat generated during t
2 1 Materials el iminated by placing the ¢
Two ci nnamon bar k -939%bsat\t]vi'th purity 95
extracted using steam distillation and <cold press
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the principle of sl ower W?tio(ﬁ%epqrhel asraqneprl edrnﬂpglrea
Zeta ©potential designaCtyes’ € he2MhghPhLaee oyer ¢
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flow cell and their zetal bt &Mt i%ddivid|oNeds whewr g
by measuring the electrF&pReF&EYhobgialsing i i lfe pg
dispersed droplets i-nn al &héarr AUk 3o vI & & sSpdiher
Dopplerelmcerophoresis tekinniudk.PYrneheefigtanege mi
index and viscosity werBl Wephyeadranga(Eagug@atiog 1)
respectively in order to | Migr@rion disthn®@or tidbaed U € S of(Ryre
Me yedr, al2.006et .Vaylaxs008et AAT 5 nigyriation aisance of the dye front

011) . Table 1. Summary properties of
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crylamide concentrationgeh§rag§rptn@agdea) ( %YEk p &N @ meCnft0sS
inker percentage ( %G)H %Weyrye gvigriigede nRetsweenn vAQvae s

and -524Cq respectively ingeagd@gi d 0pf0by@dingniched (bagnsoyv
resolution. The g9gel perceegntage was varied in 16%

21% to improve the resolution. The formula for t |
preparation of acryl ami de/ bi sacryl amide stock sol
was summarised in Suppl emBRFULYS T&MY edISCHFSI @Mt he
formula for the preparat3d.olnM®&G 16% and 21% resol vi
gel and 4% stacking gel SQO Inntainfom W& s r &8 U My a IMSs & b a h
Supplementary Table 2. 18ompoohdthdeptephtadi o6as o0 lw
gel solution was poured gpaltiot v 58f of hes hoirltt. pAld et h:
About 0.2 mL of i sopr opatntpd Mmaesa ni heeins tajdidieedd oOchi ntnoapm
the gel solution to makecdmei sstugd ao ¢ ecvienn aarad dteth yrd
the bubbles from the top(b6ayesew) TheoumaprapaooB85WAS
removed after 30 mi n  wi tchy mémaet ngelin Gfeipdetner (papem) (#
and the polymerized gel sugétnock (V3F5RPYS@shidwd2t h6 d2 8

SincePMS®S has higher resao _p g .
small fragments, thus itPr@R{els e FEBEPDN N3BLPL N (O
grading the emulsified CM%IneacrHér?roVY,el'.grsﬁSh@@/er&oylér3|1~men

Zeta np tednt|a9|.7(06mvr<) -0Q 1905 N 0.
setup was performed by ettrhelmte_ 0 %rOIO'7t1 ﬁd@ @BNOOOnC
al(.2016) usi-ogl Oweér tdiucad | %!%c'tvreop':nﬁo'ré's:ys '
system (P8DS, Ther mo Fisher S(_:ientiflic, IUSA).
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water . The prepared staswmahg o¢oelrcem®wd adge on mpasi ttihg
poured to fill the r emaicidnmpo unodsu nnee ref jtdieet gF asd [
The comb wa s i mmedi atelpbyar knoéntedihé o majvori dc otmpe u

entrapment of bubbles ingadg¢ophe¢l Dehe, The uammmimewaesh
removed from the glass pliata¢dol Theudgddrisls, mpchiachtensyal nv
t hen was hed to remove thHeewidgprtediyeld rioekamn wihteh q htt e
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f 0.20%, 0.86%, O0.05%, O.Rildar s 18 %,an@. 226 %s hdw. 244
6. 54%, 0.05% and 66. 48%potespeati Yveolry caod dweplrle sasse do
mal | percentage i mpuritaiels. enfulost otnhse, «aletspiercaed-vieed y
team distilled cinnamonioniccentrdiarce canhi, ghewe eanmo8uln
i nnamal dehyde and @areysemidyiIslieome by hanzeorledducti on
i nnamon oi |, these compbuwds weed iademt isfuirddcdsann
ompounds that are r es pohnysdrbo-peh pfogorbi 1 h e -1 1 Eamale ef (afvl
The spicy taste and fragfancei bfi ni wabeipnnae@dHESgdar T
absorption of oxygen eby dtsi nah @amancd shuydeact @inthgh hat C

O o0 o0 unuunw ko H

2007) . The qguantitationtaf!| easmsendilydroiplhss | ccmpenadé
refl ects t he gual ity asonwéhk oaisl thept etmasrukreftacpr
(Kamal eto@dR81et. ob2@l1l4etoWowar ds i nto t he agueous
al, 2014) et RaVi2r0dr4gdn r ep crirteead eshat shiaph i zed | ayer
quallty ci nnamon oil haanso ngast ht ydh eambsn € i edf dr o
cinnamal dehyde; whil e Cawgreeg f(a2s0tlebr) trheapo rttheed stulr dta c
oi l is priced accordingthe dteplcétnnamal ededgrnee caaoc
with current price i-20Q0 hpetrraagtei oo HJeSt weod. n,aad2r ColpSl fe.t s
kg. The resul ts indirectly deS|gnated t hat stea
distilIatlonqumnodwcedlnmlagﬁ@ﬁ of BSUgts also showed
compared to col d pressed ec?deeatsgdltss' ghn'gfhI anédﬁ’teﬁ"
cinnamal dehyde. Ci nnamalCd%MCyedet " Bbt QB s (Pss 05)i-geh
range of pharmacologlcalrefauq‘\rletqo 9.'C§tu'dnide'scahtaevde "1“
t hat t his compounds —h%?incearhtt| i i pi(GAED | s,@ploard
i nfl ammatory, antlOX|danct0ncaerr'ot g h PHiaBQ?igr%Qloe}Btel
(Zfed 22011 -WRIot tht aR014: Ka’i\ne?tradra%pd'et interface wa:
Rajagopal an, 2015) . Sever?onlomserfdlef‘mﬂﬁge trheporstuJJ
effectiveness of cinnamoWaﬁ('nm?'rrneépfﬁéfﬁF\/ak ftELSLQ!
cardiovascul ar dsi skeiaseaesadh @ amrkkl'he's.o%ma'IeSt dropl et
al, 2009; Khasnavis and an; H d26fi;sh§8m ﬂ’dStG'allE
2014) . 0i emuIS|ons, rvefvwaasecdetvaerlry
as critical aggregation con
3.2 Surfactant concentr altntoer feafcfieaclt teemsdmoopl(dtFT3i &
zeta potential of extractcedati ngamonuroiitl surface at
Surfactant concentration (% v/v) Surfactant concentration (% v/v)
PR S T B S S L2 3 45
(\‘\‘1[11(31;51 .ssm;lf]e}\(r:tam) 140 (w 1thou§ sjmgactanr)
150 (“'i[holgtéégfgf[am) (without surfactant) =25
‘730,5 133.2 nm o
E 125 @  Droplet size E E 120 8  Droplet size '_2OE
é’ ©  Zetapotential 3 ‘é’ O Zetapotential 3
= 100 {-20 & =000 § {-15 E
?:-;75 ¢ % TE- ° o ) %
) ¢ o ¢ ' I s : "
50 o 5 1.5
. o ol s ?
Pl = >0 < P >0
CAC value CAC value
Figure 1. Dropl et size andFizgeurae pd.t et o @ll etf ogi zceo | adn dp rzees
emul sion as a function of emult$nochans a@aohoentiahi of. sAB
Significant difference (p<0Si@,)i,fiacments amplfe reewmere t(hpe< Oa tOH

their droplet sizes carry dihfefier edmrto pd wepe rssiczreisp tc;arabyc dde f S
difference (p<0.05), one sampferewmer (pelOo0bpr (®hei Batmp
potenti al values carry difpetenti aupensaoesptcar¢ngy di Bf ere
show standard deviation). show standard deviation).
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i mmi scible |ietuicdd 20%4) ap@aldeylsdre mknown as nanoe
with high interfacial té’haiemnaIrZeOs]JBttJeaillzcwmd!l)|mm
l'iquid dispersing i N an goimisieeters ettt [
Tween 80 whi ch i s sol ubl! '.IXI‘L'JF’L 'MUPN U'M UPRH U fAUPH § MUOP
therefore added to stab UVIUPMUF"""'”’,JFI}I:JPPMN v e @
adsorption at the oil/w, T T p— R
t hemsel ves by facing hy — - —

B ! (U} e () | (U e |
phase and hydrophobic g =1
oriented film reduced i 'U'""U"MU‘“MUP""U"’MUP“'"IMUFML
consequently caused the /"I 1UKm uPm Uk upwy Ul uery |y us U |
the system resulting frof - e e T
area bet wepma steh e( Rtowa@ n 1% 2% 3% 4% 59,
2012) . Figure 3. Visual appearance

In this work, |larger adr'éf)r%?nS|Sz”rf\?/ﬁ%anotbsceornfeentr.
steam distilled cinnamondralpl eémuP%|Steamor%[')§F'eld etdo a
) ) 6£ nm -~ and 33 m. rrespecti vel

presseq crnnamon oil. Tcho'nscermlrgaq_tion utenattoshttj\n d {ﬁ)é’v
viscosity of the cold pressed cinnamon oil, and t
better size reduction wa8s 3 obbfsfeacvtedoff @rcr glod ohi dper ecso
cinnamon oi l when the saaoreylamduwret t of bimeadraynli amilde
energy was applied. Addi tional surfactant concentr
gave rise to the droplet Elzé Qul@reselithewehlngtblbe
spherical micelle streuctdMfe® (Lahlgevi nlb®%oand FL%
2001). Furthermore, the Qhﬂﬁﬁgfﬁha(mgﬁ GOEBmMENTERE LOQE
droplet size was more st hBfe Perdn Wi tdUT akKgaW! EFA9E.
et. al2001) . weight of the molecules,. tt
matri x shoul d be used i n

Figures 1 and 2 also preselndt itohnat T her ezfeotrae,p 02 1%
val ues decreased wi t h stthuedy i @asr ehei ng opd wertf ascitzaent
concentration. This was odue waes flhendhbetowf lGhenrx
plane further from the dropl ewassabétaceedviftdr iln6c% eo
surfactant monomer s. Thei zreanghet Dhe zseatnee piomentt B¢
magni dudl&@ (MmMV) indicated néxeoldweisng@bgdli zwdas oinnorfeased
emul si ons. I n general , symalkims awidt hf izneet ae mwlit inft ii ed
mV are considered pharenamiegurtaitceasl |tyh rsotuaghbhl et (h@geld agdalo.rr ¢
al, 2012) . Despite the tdatrdagsege omekeveldesi nwet ke
magni tudes of the zeta proitgernatiiang dihet eemud,si wher ena
stabl e, as ti benriec vedreg i miogirmtteer afcu ri tomesr unt i | they
bet ween the droplets. Thlhenatr ediuot i bhemnt oz eptas spboheno
value had confirmed that the i mportance of CAC val

in representing the wunifof morbgartrt?‘aerCotmcaetntgcartéeorpl
droplet surface with a pQF{ PRI L8 Nd APEn 10 To £ 2 Eo%alrgtélye

|stinct bands due
Figure 3 shows the visafal galppeamreangiez eo fa bcoivnen a4n8o%h
oi l emul sion as a functidompoktsurfles anno ching&ibn at
The turbidity decreasedT wivtehn t her easimg ocfur hacyh
concentration whi ch Cc o ntvraird wetde & %@ yn I12rh @ c ornet cr uacstti, 0 n4 |
dropl et size. The reductwiotnh i sl tghbli di tlyaragfert hpeo reem

is a key indicator for edvradpulaettisnge fefmaid tsii wenl ys.t abhé i
emul si on pr v fsuhcoewde datt h2e% cmos tli toipdn c@4 8 %T, 3. 33%C, al
transparent appearance, def eompaboneadat o ectolhait $ osnursfu
concentration, indirectlpyolsyhaocweyd amhade tglee rmpogte ssti
emul si on was pftwvdulcnedt haita d2s% sutdiyng tthkee t ot al acryl a

produced emul sion wer-d0Dtnhet reatdsiozeofr arcgey | @afmi a6t t o
nm, which indicated thatalthe2@r®)p.l eGenaevealel Yoy,n thlae op
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a Ratio of Gel Percentage of total acrylamide (% T)
< acrylamide to
bisacrylamide | PN 40% 48% 50% 53% 55%
o (% C) (%)
-
1 16
o
LL 2.6
21
3.33 16
21
16
5
21
Figure -PAGESD®solution image for cinnamon oil emul sions
percentages in 16% and 21% gel (Lane 1 and 2: cold @sess
48%T, 3.33%C, and 21% gel (marked with square dotted I|in
Figure 5. Higher resolution of cinnamon oil emul sion at
samples were run simultaneousd4dywéione CRpsaXhphbebe | ERAyNespdp
referred to cold pressed cinnamon oil emulsion; SD refer
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