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2. Bovin Serum Albumin
6. Turmeric curcuma longa

1. Ovalbumin
5. Diferoloyl methan
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3. Curcumin
7. Scavenger

4. Biocompatible & biodegradable
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2. The hydrophobic “pocket” of the protein

3. Tris-HCI buffer

(JARC) (copmi 33 (6352)5 (s i3 4 puid



Py Sen slopgal (bl by 4 ed S
@Sy ) BSe sl slawos b e ol gl
We aby o @l ojlul as ol las F S5 o (Veree X
5 955 JSS (9SS (s > )3 4118 yiegli VYV B
—omegdl SLiaS Sl St g gt )3 5 lgen e
SEM (95w See slapgal sdabin b (5)% (asS )5S

05555 mesll eShia L (39S GigSng Sem g ¥ JSS

Veroo X olaiS)j 0

S 5 o

055355 9 &35 pyw Omegdl Spmy adllas yl 5
5 )8 coudjge Jraiias U)Psls (riwcil by, 4
b comegS oS (Saliig b £ cul pely oyl by
3 o Gl ot b duobre (S S5 (655l 5 Lo
N0y 5 ol (5L ) ragSy8 —opmegd] uSliaS &S
035555 sy o Jeb g liee ) el 9 05,
B o 3 OsSan nl S ) g 1 )15 eslatuls)ge
Geoss el Wlgioe (29)b sla Sho b 50> (alS laid
Comj dlge Joo sl 1y (awlio (Bg) g 00 Sl D
S wnld o ) culie o) 4y b

¥ uw) g D)w 5@.@)’ JL.«J

e ) 4 35585558 o s eSSl syt

o390 sl 5 magdl o QS w2 iR S5
L Slgi oo cpibuogisl a8 odly L baaoecs sl a8)S )13
o Salign Gkl o] 2 Qs 9 iy
owesdl 5 olegtl (S oy > (1Semy llsyly g
polas a5 Cldgl Gjgon uSkeS SIS g
sagll B0 5l S el ojlul (oSl osSng S
O YbsS gl (iS a3 il yoba [W] 55 (3138
Qs 22 90 0 & Cusl 0ad asiie sl ppw b
sbayiehl g WS (0 CS 0 e oelig b S a2
On e GSeny & 2 L ord Al (Suslidge
ooy L Sldllae [VA] cul 35,501 LiiSwmps odle g3 o]
eSdeS” JS5 (10098565 b 5 g (g gl oS
9830 Sk (UyPgl (i Clillas am e
0313 G 32, 50N (sla S oy uSliaS” St 5 ploc
gil (ign 15 (B)Pgld (gals ylB) alie yoboey 0

DI 28 oanlite (10095 )55 b g

Lj el (w0

—owesdl pSheS Wigei g wald igei Sbj Jpmsly
o =YV U =YD 0,8 50 5 S8 4 K605 (oS 558
MRARPRVY R LaUT O @by MBI 5 s 555 <l
oS L g o)l (ad ogie BB gy sk (oS s
oplply ol oas 3,905 =5 MV dgus Joibl 3 ol o
U5 Jemly )3 (Sl o < pg 0 S )0 (e )58 Hol>
Gl o age 5 U5 sl [V ] ol 03,50 sb) IS
iy 9 g (oo =V Hlade cpl (o5 L g 0l uSleS
Sbgl sl uSlieS olwl cpl 5 [VV] Wb o il38l gl
513,95 2 (amslie (52l 51 (ragdll=n0sS )5S 5l 01

w55y —owesdl D Wged wlidesy, jslatedy

(JARC) Lonss 43 (6352,5 sl pidgis 4 yui



dé'/’(“"b 9 DJb’g'})

[1] Jahanshahi, M.; Mehravar, R.; Dynamic Bio-
chemistry, Process Biotechnology and Molec-
ular Biology, 3(SPEcial issue 2), 1-11, 2009.

[2] Lin, H.; Lan, J.; Guan, M.; Sheng, F.; Zhang,
H.; SPEctrochimica Acta Part A: Molecular
and Biomolecular SPEctroscopy, 73, 936-
941, 20009.

[3] Livney, Y.D.; Current Opinion in Colloid &
Interface Science, 15, 73-83, 2010.

[4] Elzoghby, A.O.; Samy, W.M.; Elgindy, N.A.;
Journal of Controlled Release, 157, 168—182,
2012b.

[S5] Elzoghby, A.O.; Abo El-Fotoh, W.S.; El-
gindy, N.A.; Journal of Controlled Release,
161,38-49, 2012a.

[6] Yallapu, M.M.; Jaggi, M.; Chauhan, S.C.;
Drug Discovery Today, 17 (1), 71-80, 2012.

[7] Mukerjee, A.; Vishwanatha, J.K.; Anticancer
research, 29, 3867- 3876, 2009.

[8] Tennesen, H.H.; Greenhill, J.V.; International
journal of pharmaceutics, 87, 79-87, 1992.

[9] Beherens, P.Q.; Spiekerman, A.M.; Brown,
J.R.; Federation proceedings, 34 (31), 591,
1975.

[10]Lakowicz, J.R.; "Principles of fluorescence
spectroscopy", 2nd Edition, Springer, New York;
945, 2004.

[11]Benesi, H.A.; Hildebrand, J.; Journal of the
American Chemical Society, 71, 2703-2707,

Q¥ uuuwe) g D)M cw{)’ Jl.w

&l
1949.

[12]Shang, L.; Jiang, X.; Dong, S.; Journal of
Photochemistry and Photobiology A: Chem-
istry, 184, 93-97, 2006.

[13]Gupta, S.C.; Prasad, S.; Kim, J.H.; Patchva,
S.; Webb, L.J.; Priyadarsini, [.K.; Aggarwal,
B.B.; Natural product reports, 28, 1937-1955,
2011.

[14]Bourassa, P.; Kanakis, C.; Tarantilis, P,
Pollissiou, M.; Tajmir-riahi, H.; The Journal
of Physical Chemistry B, 114, 3348-3354,
2010.

[15]Yang, M.; Wu, Y.; Li, J.; Zhou, H.; Wang, X.;
Journal of agricultural and food chemistry,
61, 7150-7155, 2013.

[16]Leung, M.H.; Kee, T.W.; Langmuir, 25, 5773-
57717, 2009.

[17]Zhou, R.; Dong, X.; Song, L.; Jing, H.; Jour-
nal of Luminescence, 155, 244-250, 2014.
[18]Kamat, B.; Seetharamappa, J.;. Journal of

Photoscience, 11, 29-34, 2004.

[19]Tapal, A.; Tiku, P.K.; Food Chemistry, 130(4),
960-965, 2012.

[20]Teng, Z.; Luo, Y.; Wang, Q.; Journal of agri-
cultural and food chemistry, 60, 2712-2720,
2012.

[21]Du, J.; Ramachandran, C.; Weiner, N.; M{iL-
LEr, D.G.; International Journal of Pharmacy,
127, 273-278, 1996.

(JARC) Loonss y> (6352,5 (sl pidgss & pui
AR



JARC

BSA-curcumin nanocomplex study by fluorescence spectroscopy
N. Shahgholian', Gh. Rajabzade** and B. Malaekeh-Nekouei®

1. PhD Student of Food Science and Technology, Institute of Food Science and Technology, Mashhad, Iran
2. Associate prof. of Organic Chemistry, Department of Chemistry, Institute of Food Science and Technology,
Mashhad, Iran
3. Associate prof. of Medicinal Science, Nanotechnology Research Center and Department of Pharmaceutics,
School of Pharmacy, Mashhad University of Medical Sciences, Mashhad, Iran

Recieved: October 2015, Revised: November 2015, Accepted: December 2015

Abstract: One of the most important functions of albumin, is the ability to interact with bioactive materials,
either in natural or synthetic form. So, albumin seems to be a good choice as a a carrier of plant compounds
with health and medicinal benefits. In addition, developments in the field of nanoscience and nutraceutical
delivery require extensive research on the preparation and characterization of nanocmplexes of bioactive
materials. In this study, interaction of bovine serum albumin with curcumin, as a pharmacologically active
ingredient, was investigated at physiological pH. The apparent binding constants and number of substantive
binding sites were evaluated by fluorescent quenching method. Stern-Volmer constant (KSV) and curcumin
quenching rate constant (kq), were 2.88 x 10° M and 0.58 x 10'* M''S”!, respectively. Association
binding constant (Ka), calculated based on the benesi-hilderbrand equation, was found to be 2 x 10° M.
Stoichiometric ratio of bonding was 1.1 and AG® in albumin-curcumin complex formation was -30.24
kJmol! which indicates a spontaneous reaction. By measuring the zeta potential of the suspension, stability
and sustainability of the albumin-curcumin complex were confirmed. Complex formation was examined by

scanning electron microscopy.

Keywords: Bovine Serum Albumin, Curcumin, Complex formation, Fluorescent Spectroscopy, Zeta

potential.
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