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Tablel Physicochemical characteristics of sunflower flaod the protein extracted from sunflower

meal
Saempl Moisture Protein Fat Ash Carb(;hyd rat p-l;m(:etr?l)l AH sljjrl(:;:t‘)aillﬂ Tm
(%) (%) (%) (%) (%) thg/g) (%) (%) °C
nD 6.22+0.28 31.37218.i0.06 49.15210.0 4.23:0.6f 9.33:0.4% 10.25:0.53 6.810.8 - -
D 10.32?;1.2 59.683%i0.12 1.01+0.20 8.62+0.54 21.24+0.72 18.43+0.31 31.0+1.2
DD 11.20210.8 61.0421310.15 0.80£0.1% 10.021.10.4 23.52+0.58  1.47+0.22 2.1+0.5
p 2.51+0.42 84.5%1.i0.61 0.2210.12  2.11:0.44 - 1.35¢0.07  1.1:0.2° 82.2bi0.3 81.82b1r0.81
PC 1.91+0.5% 90.2211?0.55 0.01+0.0f  0.73%0.05 - 0.58§d10.02 0.21(:;0.04 86.3;i0.2 89.8(2J_rl.52

nD: non-Defatted flour; D: Defatted flour; DD: Détied and Dephenolized flour; P: Protein (normalhod);
PC: Protein (activated carbon); AH: Antioxidant aajby; T,, Denaturation temperature
Results are reported as meanzstandard deviatidier&it letters in each column shows significaffifedénce at

p<0.05.
Table 2 Hunterlab color parameters for sunflower flour sodflower protein isolate
Color Sample
b a L
12.1+0. 3.9+0.3 42.7+0.5 non-Defatted flour
10.2+0.4£ -0.8+0.4" 61.2+0.4 Defatted flour

15.4+0.3 5.240.2° 41.6+0.5' Defatted and Dephenolized flour
21.1+0.4 9.9+0.4 49.2+0.6¢° Protein (normal method)
13.9+0.F -0.5+0.1 87.6+0.3" Protein (activated carbon)
Results are reported as meanzstandard deviatidier&it letters in each column shows significaffifedénce at

p<0.05.
A5l oSt 5T Ol gras —F-¥
n .o S AT A ¥ o 2 ans
f%\ 2 | il B Q‘;Jgﬂ.‘éi QJTJ k2
X_l‘] a ajﬂ )\ 6;.:..:.1 )}Ja..a @ LA‘_}\.,\:MS‘L;UT )] ol o)'jf]
15
31;10 . D] ssdp aos (o 0 by sbalen 5 LOL
I *DD oD Jploes b oS 5 ke U ABTS' Ul Jles o b
! °P5P I T I ) sls DL ) IS 53 S il (RPZ0A) s Saas
5
(mefe) U5 5 lsins Sladiped ol p e i S5 SIS ) ‘
Fig 1 Linear correlation between antioxidant dglie 53 ) (578 M1 Bl b b Ol Sl 5
capacity (radical scavenging capacity of ABTS 51 Sl bl cpl daas e 0Lz Ols Kbl 5T gladyai b
and total phenol content of sunflower flour and fSan I ) U LSS e S Lt O

sunflower protein isolate
(Lol Bl JB sy n bosgt sl

SISl sl O ST s, sl s

RIREI

Yyv



w3l s s apl olend S5 sla S s axdlas

JE e n ool s PH s e ol Sl
IY+] Lol wfj

S ol b S0l S danl Gl e e 3G
[YY 5 V) O] Gl ol oyl OF & 55 Sladlas L s
O sl aiSan 5 o BT 5 Odd T YL lalas |5
2 S fobl Sy LS o s L S50 0500
ki wps 4 by U DSC glapl S s
SLilsn S 2 S Gladlae o LiL e S5ssds
Galisy g 0p @S Do ¢S L Ve
55 Sl ey OLSG et sl sl Soaode
G uSen,y buy min Sy coale s clales
5 kd Glaes 8w Sl o s B s s
D258 0 d 8 kb s

Ju op s U cou ) s dapl wolul LRl
Sldspl W5 5 donl Sl gl Ll G 4 Ol 5
Gla ol 15 ccadls by Yo ped o gt a5 L
PS5 e s & e Glsn 53 dymse
SR RUCTRVILIPUNG [P ROV SV N A ) INEJ P OtC g
O 038 Foalls Jas ol (1] 55,8 i 055 Cotlo
Sopshy [TE] dase Jlpl s b1 ool
Slaaised boaslie 53 Jld (5 L el jles ladise

L i ol ol OLSG Oles 5 les s ol Hlegs

DSC
mW
1.00-
000 4 I
\\
X
N
.00+ N
Y #
sl /)
-2.00- \/ms of
5000 100.00 150.00 200.00
Temp [C]

Fig 2 DSC thermograms for extracted sunflower

protein isolates

YYA

O gl oy glos —£-Y

Goparh ol Ssag e oS labl Gl ol is anl
Sl g e b s S e LT s o al bt 5l Gl
o M 51 e il K0 s ol 035 et
ks Slo ot Ol b 5 Sy dha el G 05
Sl ez S bl 5Ll osi e 85 ks sl
Ol 1y ol S labes 5l apwrs aals Lap s Ale
Coale 5 sles Oy bogas Sy ala 53 Lo caias s
3 dhol-DSC slapl S g 5w a5 LWV 33 8 o 5,2
st gled eagdome i Al (SSsn Al Gladise
OLen 5 558luss S o Laseie Loy dspl Cunle
Ol Kl oy dapl Cwsle ks glos Ve 1(Y4)Y)
Sade aS wis S oS MNaNVOCLy ke ban s o] sl
g5 % Ol adlas ol mls b oamlis 53 15 OF WL
S abs o Glasosl b s S n gl Al L) s
i 5 [A] OLer 5 5 5SS s elal sl
S8 A4V PC ol sl 5 Wl aale is sles
el 0

A Coale i glales lils aslle (g sa s JSC
Ols T (gla s sdT 5 A2l o 515 lo 4z 3 4 5 0
23l e MAC ) 10+ °C WU ol ois sles s
S5 n apl e p i b p IS WS Gl 1 IE]
et Sles 5 cpl Sl ias e olantl s | Ol Kol
Conle i by 4 Suap S8 danl S sl
o5 el bt s S

b SISl sy Jlasl [VO] e 1S bl
O 000 Sk o S W il L Sl S e
il 53 88 3l (S e Jalge w5 il S
AL e iyl s eled Oy e 5 Les fule aalllas
Lo 2 8 NSNIAT (147]) 1566 5 s E bl
AS 030mS1 3 S 5 gy e 035 S Sl
PH s 00 oo 5 s s i 05 5 0 hidd o 5ms
5o Sl S5 s edd oy s Dl (LG
Coale i s S slgidny o5 S5 bl o850



w3l s s sl olend S5 sla S5 axdlas

z .
51 bt S8 Gla Sirs S ol LS andllae ool 8
Qﬁé}ﬁ}e&i&‘dej;éaxid;&ﬁwwdﬂf&ﬁ
3 dlb S Jele izl s sme SN g b 0l Kl
b3S eslizl O ol LRl s e Jule Olgm oS
VTG KNS FYVIRN PV JNCRV PRI, S ) P P
Cely ga9d U s g Jlal s (alltl Gids L}:SJQ_

SERIIEEWRTSINTE

@L’.o -0

[1] FAO. 2013. Faosta Tdata. Agriculture
[Online]. Available: http://faostat.fao.org
[Accessed 25 September 2013 2013).

[2] W.A. A. Organization.

West Azerbaijan Agricultural Organization
[Online]. Available: http://waaj.ir/ [Accessed
21 May 2014.

[3] Badwalk, L., Prasad, K. and Deka, S. 2012.
Optimization of extraction conditions by
response surface methodology for preparing
partially defatted peanut. International Food
Research Journal 19(1), 341-346.

[4] Gonzalez-Perez, S. & Vereijken, J. M.
2007. Sunflower proteins: overview of their
physicochemical, structural and functional
properties. Journal of the Science of Food
and Agriculture,87, 2173-2191.

[5] RAPHAEL, M., Rohani, S. & Sosulski, F.
1995. Isoelectric precipitation of sunflower
protein in a tubular precipitator. The
Canadian Journal of Chemical Engineering,
73, 470-483.

[6] GHEYASUDDIN, S. 1970. Studies of the
proteins and the polyphenols of sunflower
seed (Helianthus annuus). Dissertation
Abstracts International [Section] B: The
Sciences & Engineering 31, 2451-2452.

[7] Perez, S. G., Vereiken, J. M,
Vankoningsveld, G. A., Gruppen, H. &
Voragen, A. G. J. 2005. Physicochemical
Properties of 2S Albumins and the
Corresponding  Protein  Isolate  from
Sunflower (Helianthus annuus). Journal of
Food Science, 70, C98-C103.

AAR

Q‘:ﬁui Oﬁsjﬁ ﬂjﬁ‘ 5,_,5,,:.(.‘!—0—\‘
Al S n Aol iy S5 o osRe &
J5 oS Ll dal s 5 oJled op S 51 eslinad b ols ol
el 0l 03,51 VS 3 abg e JF At A az2lS
LU I JE 5 IBlp 5 dan s aly pll sl LT el
S a5 plbs O ST sSs s Asnl o0 a8
sl of 50 lausly 3Ll n S NS Lls bies
OF 3 VL Js05e 035 b Slransd oS Ll Jayl o W
F550 055) aimasd1 YS & bosu e (slaily w5 d oy
Vsl 48 555 ad o> sl 3 (O35S VA 5 V8 oy
gl Sl s b n ool GV Sl S
opam Al Jgd OS5 Gl el dgb s O
\Wi-YokDa s ve-tekDa o JsSse 055 L slasil
5 s ) e b)) ax g Bl danl s
ladls 5 4 Glate 5 a8 b e (i AL Ao s
95 ol 3 el oy ol b o (B) (3L 5 (@)
e 53 (ToeT) OLen 5 5, 5SS L alin L3

Al e Ol Kool 55 5 sl

B o
O | cmm—
-

3

5.7 —

y a

Fig 3 SDS-PAGE electrophoresis pattern for
sunflower protein isolate under reducing conditions
(ladder1: sunflower protein isolate, ladder 2:

standard)



w3l s s sl olend 5550 sla S5 axlllas

Food Science and Technology Journal, 14,
289-294.

[17] Koshiyama, 1., Hamano, M. &
FUKUSHIMA, D. 1980-81. A Heat
Denaturation Studu Of The 11S Globulin In
Soybean Seeds. Food Chemistry 6 (1980-81)
6, 309-322.

[18] Pickardt, C., Hager, T., Eisner, P., Carle,
R. & Kammerer, D. 2011. Isoelectric protein
precipitation from mild-acidic extracts of de-
oiled sunflower (Helianthus annuus L.) press
cake. European Food Research and
Technology, 233, 31-44.

[19] Wolf, W. J. & Tamura, T. 1969. Heat
denaturation of soybean 11S protein. Cereal
Chemistry, 46, 331-344.

[20] Giancola, C., De Sena, C., Fessas, D.,
Graziano, G. & Barone, G. 1997. DSC
studies on bovine serum albumin
denaturation Effects of ionic strength and
SDS concentration. International Journal of
Biological Macromolecules, 20, 193-204.

[21] Graziano, G., Catanzano, F. & Barone, G.
1998. Prediction of the heat capacity change
on thermal denaturation of globular proteins.
Thermochimica Acta, 321, 23-31.

[22] Tan, S. H., Mailer, R. J., Blanchrad, C. L.
& Agboola, S. O. 2011. Canola Proteins for
Human Consumption: Extraction, Profile,
and Functional Properties. Journal of Food
Science, 76, R16-R28.

[23] WANG, W., IGNATIUS, A. A &
Thakkar, S. V. 2014. Impact of Residual
Impurities and Contaminants on Protein
Stability. Journal of Pharmaceutical
Sciences, 103, 1315-1330.

[24] Noritomi, H., Kai, R., lwai, D., Tanaka,
H., Kamiya, R., Tanaka, M., Muneki, K. &
Kato, S. 2011. Increase in thermal stability of
proteins adsorbed on biomass charcoal
powder prepared from plant biomass wastes.
Journal of Biomedical Science and
Engineering, 4, 692-698.

A\ X

[8] Schwenke, K. D. & Raab, B. 1973. Uber
Samenproteine 1. Mitt. Fraktionenverteilung
der Proteine aus Sonnenblumensamen. Food
/ Nahrung, 17, 373-379.

[9] Gonzalez-Perez, S., Merck, K. B.,,
Vereijken, J. M., Van Koningsveld, G. A,
Gruppen, H. & Voragen, A. G. 2002.
Isolation and characterization of undenatured
chlorogenic acid free sunflower (Helianthus
annuus) proteins. J Agric Food Chem, 50,
1713-17109.

[10] Salgado, P. R., Ortiz, S. E. M,
Petruccelli, S. & Mauri, A. N. 2011.
Sunflower protein concentrates and isolates
prepared from oil cakes have high water
solubility and antioxidant capacity. Journal
of the American Oil Chemists' Society, 88,
351-360.[11] Shamanthaka Sastry, M. C. &
Subramanian, N. 1984. Preliminary studies
on processing of sunflower seed to obtain
edible protein concentrates. Journal of the
American Oil Chemists Society, 61, 1039-
1042.

[12] Sen, M. & Bhattacharyya, D. 2000.
Nutritional quality of sunflower seed protein
fraction extracted with isopropanol. Plant
Foods for Human Nutrition, 55, 265-278.

[13] CHEN, R. F. 1967. Removal of fatty
acids from serum albumin by charcoal
treatment. Journal of Biological Chemistry,
242, 173-181.

[14] Shawabkeh, R. A. & Abu-Nameh, E. S.
M. 2007. Absorption of Phenol and
Methylene Blue by Activated Carbon from
Pecan Shells. Colloid Journal, 69, 355-359.

[15] Sandra  Sanchez Del  Angel,
MARTINEZB, E. M. & LOPEZ, M. A. V.
2003. Study of denaturation of corn proteins
during storage using differential scanning
calorimetry. Food Chemistry, 83, 531-540.

[16] Arntfield, S. D. & Murray, E. D. 1981.
The Influence of Processing Parameters on
Food Protein Functionality 1. Differential
Scanning Calorimetry as an Indicator of
Protein DenaturationCanadian Institute of



JEST No. 63, Vol. 14, May 2017 ABSTRACT

Study of the physiochemical properties of sunflower protein
isolate and sunflower flour under different conditions of
extraction

Mehryar, L. !, Esmaiili, M. *5 Imani, M. 3, Zeynali, F. %, Sadeghi, R.>

1. Ph.D student of Food Technology, Departmentoafd=Science and Technology, Faculty of Agriculture,
University of Urmia, Urmia-Iran
2. Associate professor, Department of Food SciendeTechnology, Faculty of Agriculture, Universitly
Urmia, Urmia-lran
3. Assistant professor, Department of Basic Scigneéaculty of Veterinary Medicine, University of iidia,
Urmia-lran
4. Assistant professor, Department of Food SciamceTechnology, Faculty of Agriculture, Universitly
Urmia, Urmia-lran
5. Assistant professor, Department of Food SciamceTechnology, Faculty of Agriculture, Islamic Alza
University, Kermanshah Branch, Kermanshah, Iran
(Received: 2015/10/01 Accepted: 2016/06/25)

Applying very high temperatures (up to 1400C) dgrihe defatting process in food processing,
causes sunflower proteins undergo heat denatuydiien solubility and undesirable changes in
functional properties. In this research, the phydiemical properties of sunflower flour and
sunflower protein isolate under normal conditions &y using of activated carbon were evaluated.
The amount of moisture, protein, fat, ash, carbodigs, total phenol content and antioxidant
capacity, protein solubility in water, gel electhopesis, denaturation temperature and color were
evaluated. All the studied samples were signifigafR<0.05) different in the mentioned parameters.
The obtained results showed that the studied paeasor sunflower flour and protein isolate were
including moisture content (1.9-11 %), protein teon (31.37-90.24 %) , fat content (0.01-49.1 %)
ash content, (0.7-10 %), carbohydrates content3.3 % ), total phenol conte(@.581-18.43 mg/g

antioxidant capacity (0.2-31 %), protein solubilit{82.2-86.3%), denaturation temperature

(81.82-89.86 0C), lightness (L) (41.6-87.6), ag}®.9 ) and b (10.2-21.1). Protein isolate samples
showed lower amounts of moisture, fat, ash, tote@npl content, antioxidant capacity and higher

protein content compared to flour samples. The iobth protein samples treated with activated

carbon also showed lower moisture, fat, ash, arehg@hcontent, antioxidant capacity and higher

protein content, protein solubility, denaturati@mperature and lightness values compared to the
other protein samples

Keywords: Sunflower protein isolate, Physicochemical prapertDenaturation temperature, SDS-
PAGE
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