(&)

e,
d w@/wf,ww/,

www.journals.rifst.ac.ir
e glio 5 psle ;0 (55l 5 lmghy 4 s
YT Slrio X ojled o ol AYAF Lo
Doi: 10.22101/JRIFST.2017.11.18.636

JRIFST

Ja51 )8 3- 595 (rmoadl 0w &loluwgili jlis Lu g Claseinn (o)

EY PSS PR TIPS PSR TR ARCPV-FRE PO 1Y

Olpl Gy e (S pole oKl ¢ 1A pale 5 ayday saSiisls ( o3¢ mlio g pgle il ulis IS -

Oyl ey oDl ol3T ol&itils 5 15 axlg o 1é lio g pole 09,5 ¢ Lokiwl - ¥

Olpl Gy e (S pole ol ¢ pldd pgle 5 ayday saSiidls « a8 mlio g pole 05,5 ¢ Loliul -¥

(Mahnaz_tabibiazar@yaho0o.com) Jgtus socuws g 5

VWO /- Fcdl s fu b
VAT YIYA 1 b dy g,

Goals sWojly
esel]
Js5lysm,

alolusgil

5 OselieST @ oS5l pomorles 5 O o Jssilisey o8 (SWiss >
anlllas (pl 55 S g0 Sgazme (238 Slge e ® 10 | T 0I5 eGgelin oo
Cools g (Saigse @l b g o3l 2 Jyslgmymasd] piSen 5l
RS T olSws b 3 5L g ol 8,8 13 )y 9550 Jgligm (ST T
2 oShaS S5 8l (g S S Son SaS & D,5 (53ls8 00 3 5
5 Frere Gregds il lagis; bl dume o slise, (Swisgsd
¥ oonl (SauSlal 008 ke e by, b GlaeeST T (ols3 5 il jsle
VIV ) (Jge S 0 Jyiligm) &5 092 ol 5l (S gl ad (g pFojlail ()b
oS3 551l Lo a5 05 e sbmyl gl sasslS 5 Blid Jslms 5 oas U
Sl VALY (S ST L g ol oo + 18 050 35S0 pas g yiegil Yo 050
B e Jopilysms s sl poSlieS” 03 831l (g i8Il g So g 5o
S ol gl pal (SasStal el @bs adloe 59,5 S5 4 g gl 0
DA dga Fef e oo Connd b gl oy 50 o lsm, (ST DT 508
OS5l le WSheaS o253 cnlpls 09 Jbls Jsle Joiligm; o)

sl a3l B SIS (y9naV 508 10 (5908 (008 &S S9d o0 Jgliom,

ol grar gl g len 35 g (Sgpe
(Smoliga et al., 2011) cul ool yitio yelyl
el bl cdle ol sie slo b o) e
2 osgare o ganb i wbe I O]
OF sty oy OO0l 5 oy S yile
Padro-Davidov & McClement, ) ol o0 9900
el b 55l e 5 Jsilyem, zly3el (2014
! e 53 Jgilgmy (Saigh o SRl Baa L

A\ Y _ .
Ol Ooln sl 9 GgamlonnST 5l 6 S el 55 g

3 Oxidation
4 Isomerization

doddo

= \ " .
09,5 31 kil (S 9,000,509 ¥ Y g5 9m,
2 aS wdbie Gadglée L8 L oluS s
5 B E) «Sieas 55l alaz | lpogse 5| 6 yloas

(Vang et al, 2011) o,ls og>g  spejploly
xSty 55 425 3,90 S8 5 (S s e,
oz oluedle aibe ol sl s
(Sras (mhoss el egad,d gdaste
5 B slalen 5l 6pTolr ee Job P

! Trihydroxystilbene
2 Resveratrol



Yay

Y ooylodds f al> IS Jlw (2138 zsluo g pole 40 559195 9 g}

"ol Jsms 5 s Y Jslome g 4l 0 4l
Al sl ol el mydlhleSw oS4
B ags oldl S eS8 5l Jgibl g olaws
A gles Lylis s sl a8 ol S5 LLs
o b osls o weedl ol F ile dz o

W (g g5 oF il

g,
9y 31 Josleey Swstd> ©xSeslwl ol
.(Higuchi & Connors, 1965) o solaxw! Higuchi
eIV sleedile s gglS eesdl g sl sl
B Al ¥ a3 Ngasha \ 58 ol?
95 a e 4 5 35 utg Fpashon 1+ i
s L3l gl 5l atie g L3l polie
6 0 osilbs agminosl] Lidbey b ladigas cole
oo Doe a g opd Slible He ply jo Js e,
Ay YO leo o Soguldyl plom o adido
e Saile a b ochS 5 os sl
Vo ooe  badiged g 058 SWS 559,
colo (Jlo)ass) Sea e oKiws jo adids
R e e R L Gl
Sohalis] iz 3D oaSee Y blo S
Wl oozl Jgyilem, b o Blo (cpz cole
s B, i b 5 o Uyl 55 oy 5 i
o5ims | (o yiesibe iawl (gl b lade
Sl Sigsy Ll Jae) (5 e e
Sl s im0 e b 58 Lo (S
sy 51 Jslma 31 oyl st o
et sl 3,8 oslizd gl V) g o o
e & Joslse,  Swsdde e
Lyt § latipes oilaysls s g oy 5o
eogll s 3l sl B b 55 5 (s
Ve ho chle b Jyilhem g ) ¥se9,See Ve 5slS
15 Vgag,San e g Ae X Fo de Fe e Y
25 4 PHVIY 5 Ygaloo Vo clis i
ol Lasgi 555 Grasell oy uilysls s
N+ o Sl Jas) byl (s5ens 25

> Tripyridyltriazine
6Quartz cell

9 090 3l S reskigm Sldg,Se b gl loslinul b
sly Jolo &bl S plaeay Loy Blody
9 e lio 4295 3550 sl Jdlunj SLS 5
(McClements et al., 2009) =il o059 (g,
9 Sroshow Olge o (Jsge laSloes” JSiis
Pl i 4 Wlgee Sl slasSse
5 ol 5 Sisto Gl alaril liands it
(Andishmand et al., 2017) s¢i i sl (g,la0k
4 S azg glalitle Guz GeeVyerd )0
s se A5 el ol 5 o JsSlge ol o5l
Lb g ol lawgie PH ccanSls oo cdianils
S e Lyly 335 iy 55 5 S 5o S
sl sl LS5 4,0l b JsSTge Ll o o
SIS (Acota, 2009) ool age b pladl
Growhism Sl LSS Glagsy, sl
s il Josse GlapnSlieS g0 WilgS o0
2 rorhsn sladsSse b Jedgd slasSlse
L el e ) 5 slaenSon Sl
slaJsSse b uSLeaS 525 (sl mngll
55 TaSy5sS Selprdaal alazrl Jlbiu;
Gl oatosliiul Jgplise, 5 apl SisiliSa
Lang et al., 2007; Livney, 2010; Matalanis et )
(al., 2011
Shsade e dallas pl Gos 1Y
503l 535 ogedl ppms Jsloma 3 S35 y900)
5 sl b Jg il iSmn o3 L 5 ol
2 Jspbhgmy Gl ml cols )y 5

5lgo Js s magel | oShaS

gy g lge

Slgo

5 oolloghs #8 JeSUse (59 b 69l5 megdl
YYA Jo8950 039 b Joslygm, S/AF ogls a0
Y ool Sllgw S7A9 pols &> 00 9 Jge g p)S

' B lactoglobulin

2 Albumin

? Conjugated Linoleic Acid
4 Docosahexaenoic Acid



yay

J95159m05 = 598 crogll oy Bilsliwgili HLis L g Solasine (a2

B U I R V- W D A VN KOV PR PSSO {008
flie ey ap0F eolitel Sy il
Mogie jlos (IS 51 aS o)lse )3 lanSilee
bl 9 30,8 oolaul (Sl el 5wl aslis
@=+1+0) sl e mhaw ;o Judodsa o >l

A plodl

e odb e Joplew, slade (WHY) IS
38 gl s Jslome ;0 1) Vgeg,Se il
d90 ol 50 Jgyiligm, (Saish > ams oo plis
Mo San YOV Jobas 2o 15 055,500 OA
YEE 9 WY 4 i it Cnmagedl oy 51 Vga Lo
5 NynsSeo VOF ok sidlio 5o o550
oSl be Ll Vsedle  V/OY
L omesedl oo (sloJaloms o 55T p5m, (S
wﬁ.\.ﬂ Joeo S a5 ob lis oglaie slacdale
WS oo Jo 093 50 ) Jsplee, Jse VIV 50>
=Son Jslee 5o Joslsw, Swgbd> Sl
ol @ LaillI L g e SR (2009
..>)L> JaL..:)‘ UT BN Jﬁﬂﬁﬂ i.le uJ)l? 9 6‘)"5"—’
o9y 4 oeSdeS” JoSis Sl b (gign <ol jlade

s deliee (1) dlasl, 3abo (1450) Higuchi

(V) abay,
slope

Ke=oo———
¢ S0. (1 — slope)

o SheS oy ke e (V) dll, o
Wb aeelre ooy PYYA 5l i5m i uesel]

Slage ol (Higuchi & Cannors, 1965)
mSLeS (gl sanliwmsa polie 5l o Saigd >

\. .
LrY> 9 O S0l Lo g 519,
i % )
Ll jo SleS Sa5 a5 0 S 0glSn
Lucasetal.,) ail oo YL el (5308 O g0
1y gl l o yms uilan sl il (o)) JSC2 (2007

Jorlsw, 5l iz glacdile jpa 0 5 2l &

10 Resveratol-betacyclodextrine
! Beta-cyclodextrin (g2-beta-cyd)

VO slod ;o s yte bl V 3l o b (s el
cos o Jsb b Sl o5 b s
O B YA g9y ;5 gge Job g Segil VA
pebaS ylegll O » p30 g gt Wb sl g SRegil
VETIR) @58 oo b Epmags (rimaciels 0 5
TV gui= 59 0) olliws 3l ool b jaue el jo
S5 g 89, b w5l oolazal b (T sl
sl sldises sl cwlio a5 (ATR) LI 5!
bogasme 0w ol sl Wil
s Yom! (5SS @pa8 b g 00 o-F- - om”
5 old 55l el b ol Sl Voo olaxs
ol 5 g ST elelyy o3 Elal mae
e (Gl el T lle olSius L T(DLS)
aiges )95 (ST Alae S 51 6 Sl sln
s LY byl Shiecl b pln Ve ol o
Sled b 3 alele &l)d oxdaws (b g 0uls (g5l sa3,
@ oS Gidiee WS sy )l oltws
G2k COEM) (G398l oS Son ol SaS
c b eesdbJslhem, iSean ol
LN [t PR VAN 13 YWtV {
IC NSO IR N S VIt RS
EH=V/E) Yoo loo Vo Dland 8L 0 Jg 51,90 -
S8 pSell Ghey b Jgbl s Joliem)
b5 )18 Glesl 8)50 (B Y el Sanslo|
Vool has jo ]y plaesSIsl So o085 o
iz oad elolp 28 Y el 4 )b
P T Y Uslone b b ¥ 0l 5, o] oSleas
gl 08 zga b 5o oaile Sy
shojlalnl sove A Glp wS oo 5ol
Vers o slacdile Ll O el g Jole
Yo bagge;l eled o soliiwl Vgeg,Se Voo
L alol> sleosly Jloigas jod g ool plol 1SS
Aglio jglineds (28,5 plonl o 235 5300 5

! Fourier transform infrared spectroscopy

2 Attenuated Total Reflection

3 Dynamic light scattering

* Malvern

> Scanning electron microscopy

 FRAP (Ferric reducing antioxidant power)
72,4,6-Tripyridyl-s-Triazine (TPTZ)

¥ Fe S0,.5 H,0

? GraphPad Prism



va¥

Y ooylodds f al> IS Jlw (2138 zsluo g pole 40 559195 9 g}

&y odwelcwsds las Aolee 3 oleiee (V) U
ooliiul gl 5o Jgyiligm, (Swisd > Guas
e Johem, (Swisdd> spSelwl o 08
Ghgy & eadie polie cble sl )
J95lgm, Chle wa g o oolitul (6 eg 5289 1Sl
s loln g ely Oyl jloged b3l oad >
s &5 ab s uileygld (659089 S
Cawl )55 4 p3Y aidls Jloen by, g9 5l Jeol>
2 Josls, Suside aline glaasllas ) oS
Sy Bt b bt sloguSdes JoSas
Liang et al., 2007;) 09 48,5 13 (5,503l
.(Bourassa et al., 2010

$lr oresdl ppm T Ron uilujsls i
5 A ) S8 58 Tl g s ateland
S9y s i AN oo b .l sas sols ylis (o
plar uiluyold il ol g gl VO g P
pliice Joilsw) 5 sl gl sladsle
P Sszse sy 9 OBsimy 9,900 Sledbl
2 bgrye pagall el jld o y5lr Comsday (yz0sed]
ol Guiluysls cools boanselagul ¥ jgae
Cao et) sl pje,m 9 YAV o W Lgis s
Sl 55 oSl e o 3 ks (01,2009
5 g SLbl e )3 Jgliew, a5 col o
o Jle gleeds sl ailas S ey 5
S e Sl gee Jsb o caes AA=F-nm
g Al sty egdl JLSle aS cl ) sasas lis
srSel s sl als (g SLbl ek
9 Jorbgm) iSeen (nlply sl 4l Al
5 ok ks 5l s il e
et ol s sl ead pesdl sl
G oSheS S5 5 S0l GleiS e
Lzl ol (Chen ef al., 2016) WS o byl age
pro ezl saste lagetisn 5 Jorbsw, om
Liang ) o,ls cisllas iyl o gy g9 (yogad]
et al.,2007; Lu et al., 2008; Xiao et al., 2008

? Synchronous Fluorescence
3 Tyrosine
* Tryptophan

25t sl s Guilisysld Sud ams e ol
2l Jo g, e ulBIL 6o g 5 plaie
sobar iz peSle zoe Job plojea 5 b
oeals 4y bgyse slaools sl oo ili8l (5 ko Sre
(2led Sl bl 0 oS 5 SO il jpld als
sl ) yaly oyl Dolae bl (S92 )08 9 pH
e e 5T (Y

(V) dlal,

F
=1+ Key[Ql = 1 +kq70[Q]

oloysls Dud ies sa F g Fo V) a0
bl o 00 hgals j5a> 50 5 e )0 ey
i) ads il sbsels e, Ky
3 Jse) caiiS Lhgels cilalé [Q] .cww! (Jse
v 2 5 Gileibaels S <l kg 5
iy (V) dhl, O s0d Klg oo a5 cnl (a3l
Dgd
(r) da,
Ksv=Kq7o

boge jee Job To (V) dal) jo 4S5, 5ba
VLl Ygens g 0aniS agals g megd]
S slp yely oyl Sl jlade abl ge 4l
i) YO oo jo Guagdl ppw b gl
35 @Sl L el Koy =Y/AAXY T o5 il
STy 55T 51 it b Ky laio oY) dla,
Yooz b)) Jo¥ge ¥ 60,93 0 (Shgsls ol
Lils twasclis a5 wsbae (KEYXV'
2l Lo cul msSly bame o Sl
Bourassa ef al.,) s)lb calas L3 slaasllae
i 3l oslizal b (V-1 +) o, Kan 5 Wei 2010
P oSheS LSA e, b e
yslly 5 23S (cwyp 1y Jspilism s eesd]
Oeegedl (o s ool sl 5 (g <ol
dloe 1,5 il Az )0 YO gles )5 Joliem)
il ysls St s ST (Wei et al., 2010) o
w2 Jy g 5l iliee slaclile )0 (rnsdl

ody Oyl jloged) 05l oy Jgyil 0w, cdale

1
Stern—volmer



Yao J5l‘~’~‘)9“"’)_(55@0'.‘.‘°9'3‘ﬂ91*" &uuyb)buguw )y

(<)

(1))
y=2.338x+0.256
VO« S
= BSA Yien R?=0.974
- BSA-Res30 ~ vl
i oo BSA-Res40 3“ .
] — BSA-Res50 Ve
3 — BSA-Res60 =3 -
3 b+ 4 - BSA-Res70 : L
E \/+ -
3 .
N DA
M T 1 [ ]
Yoo Yo Foo O Bse ofs . . i i
G ! A} 1# & /Y
yogil zgo Job
Ve he gl
. (@
}
3 =0.27x+0.
9 y=0.27x+0.88
. 2
fi v R?>=0.951 A
-.3’\
1 v
3
Yo
7
;l Y f- . n
Y 909,50 Jo 53l 9m )

(D) o9 o sl Hloged () oaiide Jg51ygm s Hlado 9 (5 yiogidy il G2 b5 J95Tsgm ) (S Wightde G-} S5
30 crmoadl il yols (alS g uilwyold (g ytogidg yiSumsl (3,31 oadi e Joilygmy sliie g wSdooS JuSid oy p
(@) J951y9my 039, YL glacdals

\feq
() ) J‘ (ally

YO 4 —bsa30 9 \Ye. W

9 e 523012510 SIRERE
) e s b5230ras20 %_\‘ A
q’w 1o+ 1 ww—=bsa30ras30 —} 7o
3 Y sssi s bsa30ras40 1" '

}J w===bsa30ras50 Y. J

&1 s bsa30ras60 . E - ‘
w=bsa30ras70 Yoo YY. YFe YEe YA. Fo. FY. FF.

YA« Yoo YY. YF. YPo YA f..

(sl 3 Jsb

(Fegil) Z9e Jsb

10 (5985 9 P+ i Aalsl (rngdl oy uilin b (pualig y 95w il oy 2 =¥ S5

Oegn Jsbme b oeiign Jolme (g lSle Noadee Voo Slaws 3L 0 eegdl Jbore
g Jsb ) wel & by ladone ;5 Jsil5m - L1 Jssligms owesell o oSheaS 5 PH=VIF



Yas

Y ooylodds f al> IS Jlw (2138 zsluo g pole 40 559195 9 g}

oot o3l 5Lis (GIEF) US40 gl pm —cmase]
Sl 85l iy 4 (2 F g o F) SE e
A ol ks Jalsm b eesdl eSheS
SIS o5 s mse ol |, (g e
Hhuly Jg gles 5o obe Y51 (aw S99 (guSsls
2 SBleSe pas LS L g ol sy )0 g
5l jo e, pae e b snalie &3 55l

5 s RS g spax 4 bape wlsiee )
Navarra ef al.,) oib pegd] uf9p  pegige
016

IgE do)d

yo Hlw 3 S zee Job

@

YAs e \Feoo 1f. . VYoo VYooo Ae e Foo

VAce \Pee  \F..

1Yo

wyp Slp i cvalie N-H g C-N slassgy)
gl pSLeS Sllug o Ggles (i
ey gl prw Segn Jske b Joyliem -
Joee 5o ollug wal jo rals (=Y JS8) o
Sals saseoslis (VOFY) ¥ ol 5 (VFOV) ) ol
Sl engell s (g uSelald] sl ayay
Pro Om ORSpRR (e n Sy il 0 1W
Sl o s sbml cel Jg s, b e
Jiang et al., 2008; Cao et al., ) cunl ool gy

SLaS SN gSns S g (2009

(lh

3~
-
=
-
9
pe<]
—

NEOVIVY

Feo YY¥eo VYeooo Aee oo

-
>
-
o
-

yo Hlw 5 Sz Job

Veoo Aee  Feo

o sl 5 S Zae Job
Fooitor Joyilygm s crmogall (uSlooS (i) ¥ gog ySmo Foo Cdile b cymogll oy Jokoeo (ATR-FTIR) i - ¥ 50
(@) sl p b b (SseS Cinbs ouds Wglas () ;Y 903 )Xo



yay

J95159m05 = 598 crogll oy Bilsliwgili HLis L g Solasine (a2

i

S i
B A
V7 A
1 I WA |
¥ 7\

<1\ \e Voo Yooo
Size (d.nm)

Total Counts
<« t s & 0 < >

P~
N

Aoooo

Yiosws

Feinios
Deese

Fooun

Peawe
|
Yis.om

Total Counts

Vs

I PO P

Zeta Potential (mV)

sl S99y omogall Jolomo 155 851031 5 () J3 515900 s (omogell (oS (539 S5SU ogSug ySnn 2 g — PSS

Wb g 05 Sise ST & oses] Lo o8
28 Va5 o 6 35 00l ali3 mil ol
aslas oyl mls cplplo (Benzie & Strain, 1996)
as ol plis mls o LT asds £ yley el
Sl 5law o Ve B8 o Slgs oo ol eSS
Colld S cdible Jpliee,  SlaeaST gl
Sdbd sy e Vs Jolee Gansi
aS el 00 5,155 peeglT = opmslS SlawnST 51
oeesdb ozl pSheS STl cols
adly als ws,0 VY sgas b olyl uosls a4 s

(Arts et al., 2002) 5o

! Trolox Equivalent Antioxidant Capacity (TEAC)

(@) U3 Jowsiliy oo 9 () 554 g8 lilwgl oy

Cools RSl mls () e

5 bl el slme 5o Jsyilism, Glams| ]
Ol 1) ol Cpeedl iy Jolome po o oSS
SaaS1 5l G (1) ssr e amo
L gl pyms 50 Jgiligmy Y09, See #o Jolono
Joslsw, dobre @ Cond o Joo Cod
oy DA sga> g il (ghlo pme rals Jailils
S8 6ySeslal ol alls Gl sae lade )
03I Ji 55 g S 5 S S5
3,50 Sl g5 Ul ley Sl (o, o
Pioral et al.,) o,ls Ky oS 55 £95 35 5 ool
Tt s ey Ao n bl 51 5 2005
S e ooy 4 5l g wasee STy 18 el U
©ual et al, 2002) )5 Sl sl sl
Sl o LSy clld pld s, o luesdle

PH cle & awn ufgpn 9 Job sloeg,S



YaA Y ooylodds f al> IS Jlw (2138 zsluo g pole 40 559195 9 g}

i8> Fr 9 F 5l g w,.JT 9 JoU! ‘@T Jebxo 50 Jgyilygm)y ilize glacdale glp ofyd slacl polio-) Jouo
b B ¥ BT Y90 95K canm 31 31,8 il A2 )3 YV (5lod 50 ¢y gamslygSl

osd] oy Jolmo : obes
RSP &l Jsl=e .
\:Y \:) (a8.80)
L
5 ¥ 5 ¥ 5 ¥ 5 ¥
NES TS
Ya/vt. Yy Ya/oL- Y Y\c/\i’/&b \OIOE-IY N0 Yo /vEY/0 OF/OEY/N? YoIOEN/O Y.
YAEEVY R ==20AY OAYEY/ - YAOE- 1D A4/6£\ /Y FeolbE/N VeENEVDT VEIDEY 7
\YPIYEY/D  AY/XE /D ﬂ?/&i\/*b larAE=XA% VOV/OEY/Y® NV VYEYS \YANERBT VYMYEYD q-
(P<140) sl oo lagygiw 1o ls cne S sazas i Sglate g,
S & ol gl o Joyilism, (Sl S 5 Azl
slelie f’,‘ﬁ"" cs"‘)"‘ slrp sy9re 9 4l f’“’é‘ ol o adlas (pl (slaaidl Sy 0 A

&bw
1- Acosta, E. 2009. Bioavailability of nanoparticles in nutrient and nutraceutical delivery. Current
Opinion in Colloid & Interface Science, 14(1): 3-15.

2- Andishmand, H., Tabibiazar, M., Mohammadifar, M.A., & Hamishekar, H. 2017 Pectin-Zinc-
chitosan-polyethylene glycol colloidal nano-suspension as a food grade carrier for colon targeted
delivery of resveratrol. International Journal of Biological Macromolecules, 97: 16-22.

3- Arts, M.J., Haenen, G.R., Wilms, L.C., Beetstra, S.A., Heijnen, C.G., Voss, H.-P., & Bast, A. 2002 .
Interactions between flavonoids and proteins: effect on the total antioxidant capacity. Journal of
agricultural and food chemistry 50(5): 1184-1187.

4- Benzie, L.F., & Strain, J. 1996. The ferric reducing ability of plasma (FRAP) as a measure of
“antioxidant power: the FRAP assay’’. Analytical biochemistry, 239(1): 70-76.

5- Bourassa, P., Kanakis, C., Tarantilis, P., Pollissiou, M., & Tajmir-Riahi H. 2010. Resveratrol,
Genistein, and Curcumin Bind Bovine Serum Albuminf. The Journal of Physical Chemistry B,
114(9):3348-54.

6- Cao, S., Wang, D., Tan, X., & Chen, J. 2009. Interaction between trans-resveratrol and serum albumin
in aqueous solution. Journal of solution chemistry, 38(9):1193-202.

7- Chen, Y.C., Wang, HM,, Niu, Q.X., Ye, D.Y., & Liang, G.W. 2016. Binding between Saikosaponin
C and Human Serum Albumin by Fluorescence Spectroscopy and Molecular Docking. Molecules,
21(2), 153.

8- Davidov-Pardo, G., & McClements, D.J. 2001. Resveratrol encapsulation: designing delivery
systems to overcome

9- Higuchi, T. & Connors, K.A. 1965 Phase-solubility techniques. Adv Anal Chem Instrum, 4(2):117-
212.

10-Jiang, X.Y., Li, W.X., & Cao, H. 2008. Study of the interaction between trans-resveratrol and BSA by
themulti-spectroscopic method. Journal of solution chemistry, 37(11):1609-23.

11-Liang, L., Tajmir-Riahi, H. & Subirade, M. 2007. Interaction of B-lactoglobulin with resveratrol and
its biological implications. Bio macromolecules, 9(1): 50-56.

12-Livney, Y. D. 2010. Milk proteins as vehicles for bioactives. Current Opinion in Colloid & Interface
Science, 15(1): 73-83.



ras U153 =538 rpnsell o Bloliogils il Sleasn (g 2

13-Lu, Z., Zhang, Y., Liu, H., Yuan, J., Zheng, Z. & Zou, G. 2007 Transport of a cancer chemopreventive
polyphenol, resveratrol: interaction with serum albumin and hemoglobin. Journal of fluorescence,
17(5):580-7.

14-Lucas-Abellan, C., Mercader-Ros, M., Zafrilla, M., Fortea, M., Gabaldén, J. & Nunez-Delicado, E.
2008. ORAC-fluorescein assay to determine the oxygen radical absorbance capacity of resveratrol
complexed in cyclodextrins. Journal of agricultural and food chemistry, 56(6):2254-9.

15-Lucas-Abellan, C., Fortea, 1., Lopez-Nicolas, J. M. & Nuilez-Delicado, E. 2007. Cyclodextrins as
resveratrol carrier system. Food chemistry, 104(1): 39-44.

16-Matalanis, A., Jones, O.G., & McClements, D.J. 2011. Structured biopolymer-based delivery systems
for encapsulation, protection, and release of lipophilic compounds. Food Hydrocolloids, 25(8): 1865-
1880.

17-McClements, D.J., Decker, E.A., Park, Y., & Weiss, J. 2009. Structural design principles for delivery
of bioactive components in nutraceuticals and functional foods. Critical reviews in food science and
nutrition, 49(6): 577-606.

18-Navarra, G., Peres, C., Contardi, M., Picone, P., San Biagio, P.L., Di Carlo, M., Giacomazza, D., &
Militello, V. 2016. Heat-and pH-induced BSA conformational changes, hydrogel formation and
application as 3D cell scaffold. Archives of Biochemistry and Biophysics, 606: 134-142.

19-Ou, B., Huang, D., Hampsch-Woodill, M., Flanagan, J.A., & Deemer, E.K. 2002 .Analysis of
antioxidant activities of common vegetables employing oxygen radical absorbance capacity (ORAC)
and ferric reducing antioxidant power (FRAP) assays: a comparative study. Journal of agricultural and
food chemistry, 50(11): 3122-3128.

20-Prior, R.L., Wu, X., & Schaich, K. 2005. Standardized methods for the determination of antioxidant
capacity and phenolics in foods and dietary supplements. Journal of agricultural and food chemistry,
53(10): 4290-4302.

21-Smoliga, J. M., Baur, J. A. & Hausenblas, H. A. 2011. Resveratrol and health-a comprehensive
review of human clinical trials. Molecular nutrition & food research, 55(8): 1129-1141.

22-Vang, O., Ahmad, N., Baile, C.A., Baur, J.A., Brown, K., Csiszar, A., Das, D.K., Delmas, D.,
Gottfried, C., & Lin, H.-Y. 2011. What is new for an old molecule? Systematic review and
recommendations on the use of resveratrol. Public Library of Science One, 6(6): ¢19881.

23-Wei, X.L., Xiao, J.B., Wang, Y., & Bai, Y. 2010. Which model based on fluorescence quenching is
suitable to study the interaction between< i> trans</i>-resveratrol and BSA? Spectrochimica Acta
Part A: Molecular and Biomolecular Spectroscopy, 75(1):299-304.

24-Xiao, J., Chen, X., Jiang, X., Hilczer, M., & Tachiya, M. 2008. Probing the interaction of trans-
resveratrol with  bovine serum albumin: a fluorescence quenching study with Tachiya model. Journal
of fluorescence, 18(3-4):671-8.



Yoo ¥ ooslods of ad> IVAP Jlo (2138 2olio g pgle yo 69195 9 pg

Nanostructure Characterization of Bovine Serum
Albumin-resveratrol Complex

Hashem Andishmand’, Leila Roufegari-nejad®, MahnazTabibiazar"

1- Department of Food Science and Technology, Faculty of Nutrition and Food Science, Tabriz
University of Medical Sciences, Tabriz, Iran

2- Assistant Professor in Food Science and Technology, Department of Food Science and
Technology, Azad University, Tabriz branch, Tabriz, Iran

3- Assistant Professor in Food Science and Technology, Department of Food Science and
Technology, Faculty of Nutrition and Food Science, Tabriz University of Medical Sciences,
Tabriz, Iran

* Corresponding author (mahnaz_tabibiazar@yahoo.com)

Abstract

Low solubility, oxidation and isomerization of resveratrol limit its application in food
formulation. In this study the effect of bovine serum albumin (BSA) -resveratrol interaction on
droplet size and Zeta potential of complex, solubility and antioxidant activity of resveratrol was
investigated. Droplet size, Zeta potential and morphology of nanoparticles were analyzed using
dynamic light scattering (DLS) and scanning electron microscopy (SEM). Complex formation
and solubility of resveratrol were measured using spectrophotometric techniques. Antioxidant
activity was measured by ferric reducing antioxidant power (FRAP) assays. The results
indicated that resveratrol was solubilized in BSA solution at a 2.3:1 molar ratio as a colloidal
stable solution with droplet diameter of about 30 nm and PDI<0.6 and Zeta potential -18+3. In
SEM image the nanoparticles were seen as globular particle with sizes between 30-50 nm. The
result of FRAP showed that the antioxidant activity of BSA-resveratrol complexes in the molar
ratio of (60:60) was nearly 58% of antioxidant activity of equivalent amounts of resveratrol in
ethanol. Therefore, formation of the complexes protects resveratrol from rapid oxidation that is
an essential step in functional food formulation.
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