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3. Response Surface Methodology
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Fig 2 Reducing power of different concentration of
aqueous extract of pollen
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Fig 3 Ferrous ion chelating effect of different
concentrations of aqueous extract of pollen
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pollen extract
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[ Downloaded from fsct.modares.ac.ir on 2025-04-29 |

design
Reducing Power Ferrpus ion S - Time Enzyme
(Absorbance in 700 n) chela;:)/rlg); effect ~ DPPH inhibitoring activity (%) (Hour)  concentration(%) Treatment
1.77 28.106 53.43 2 1 1
1.83 28.73 56.9 35 1.5 2
1.66 21.05 47.68 5 2 3
1.831 23.75 54.7 3.5 1.5 4
1.75 26.53 53.78 3.5 0.79 5
1.72 31.716 47.75 1.38 15 6
1.708 21.573 47.77 5 1 7
1.83 25.12 53.82 3.5 1.5 8
1.838 26.71 54 35 1.5 9
1.86 28.4 52.7 35 1.5 10
1.819 25.353 48.5 35 2.31 11
1.63 21.19 43.83 5.64 15 12
1.85 27.343 44.1 2 2 13
s oele ¥ ol Jlesl b SuSelsl oyds op zi S das Table 2 Analysis of variance for reducing power
' - . of hydrolyzed pollen
e d 0oy Sl s sl e 4 Ao s Y sl e P Regresson
S Somb ol St s Canle (SaSelsl o yu8 value coefficient
YOG Y Oley e 535S eslimal 4T YL s glac ki 0.0003 1.05509 > Modd
A 0.0007 0.27222 1 (Time) X,
Sladzy Ol Glasdas s Gl b plsde cole Enzyme) X,
Sl SRl s e Sl el Shalas 5 0 SUl geias 0.0087 04497 1 (concentration
_ 2
I B 2 S e 2 sl 0003  00s0% 1 Xt
V) el W slac bl Sl elial sl 5s S Iy 0.0027 -0/04267 1 X1X5
@L‘J\eﬁwﬁ‘@iﬂbé‘JJJJ@‘OJJJJ.&JJ-\?U(MJJ 0.55 3 Lack of fitness
Y] il cilhe OKes 5 Gl 5 OLKes 5 0.764 R*- Pred
0.908 R’ Adj

SSell Clb Olpe oS s S oSl OLSa 5 o [T
VST 3T 51 ol ol Sl odd Jdgsdn (055 5 )
cailals [PY] ol Gl stz 5550 T il Sl 51 R el R 0l S i Jlased 0 S

s s Olas e L1 L oS sy LS O, Ses e DL e s 02,8 (SASell D08 )

ORIB L sl Gl O SauSelal cled Ol (Al S e 45 s O ey e gl 5 0l 02

R . - oG St o R < . |
ot Yol 5 cele /0 51 iy o Oloy e 7 Al e el WO BT ol e 2 S8
ol dasded 038 (SuSelol Ol Ol p eyl chile

S Ol 0=t Glsses oS jhiles Lol esg Olej ST 51 xeS

Q)JL{.H o lad le.é.).::.ﬁ Q\J...A )\ cLé.,\.:J.:.l “i;”’:’ B a)‘.,\;‘ )‘ Lf:”d

YYvY


https://fsct.modares.ac.ir/article-7-11004-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-29 |

...eJui}:JjJJ:Awﬂjﬁ @\M‘&T;ﬁ)w)f

OLen 5 Js sunin adble

S e el all (bl e 48 s e LIS Y Jsdr
B Sas ovls ou bl glayane 31
Oley wrze JLLCP < v/en ) il o cnlio ol 5500
S (P<a/venY) b pxae Sl Saus ool &,l8 g5,
Bog e S ppman 3 b Gae bl B
Je 35l pde 0sa3T 51 b3l nl sla eals gl Jte 035
sl 4 axy L oS 4 eslizal (Lack of fitness
ol O Ky sl (P>2/00) wis Jls e (55 ol
SLS oM Gl @ bge glaesls b gt 4 Js &S

Sl Gedas el s s 05 S

Table 3 Analysis of variance for chelating
activity of hydrolyzed pollen

P Regression

value coefficient DF

<0.0006 35.00912 2 Model
<0.0002 -2.30767 1 (Time) X,
05489  -0.74455 1 (Eé‘rfé’g"n? a)t(izn
0.851 6  Lack of fithess
0.674 R?- Pred
0.725 R?- Adj

2l eyl Sl 5 0l LR s 6l i s 1 IS
orlas das e 0L 1) el s sde 03 5SS oo (g
Q)’QQ;J&L){%SM;@QW?QCLJBNJQ
055 Ao VI Olsas b sl VVA Olejy s 5SS
Cuds Ol ccell 0AY U sdgsds Ol e 058 L
chle 3 S iy JialS doys YA Ol b Suus ol
Sl g s gme 03,8 SaSeols S,k Ol ("iJ"T
ol Sl 501y eSS S ol i 4 Odaes
sskilen 350U S 1 i Oley e 5 3 S eslinul ﬁ}ﬂ
Sol oot Ol Bl L sdssds ch iy WS SH S
O a5 B 53 Al Dy (SIS IS S8 ks
sladay Mg s o Yl dies ol s S el 55500
O b oSS B 1y T U5 s 5 oS o
Lyl sl @315 3 AL Lol oatll ol w5 2 b 55 oyl

JJ.@._: cobj'.‘.s _}.:5‘5).1:.& U'Z;Sl) a C,.M..J J)J.m ﬂj)).,\.:.ﬁ LS‘J"

u,LAls [ }:j)).,\.:.a a.>_)§ ;.L..S;L.}‘ Q)J..‘;)J..:AL.»[S

Y] st

DESIGN-EXPERT Plot

Response 1
X = A:time
Y = B: conc
1.85383 |
1.80916
1.76449
—
EZIQBS
’% 7516
5.00
DESIGN-EXPERT Plot Response 1
2.00
Response 1 1.70494
@ Design Points
X = A:time
Y = B: conc
1.75—
1.73472)
E 150 Se 1.76449)
P 1.79427
1.5 1.82405
1.79427
1.76449)
2.00 2.75 3.50 4.25 5.00
A: time

YY'¢

Fig 5 Surface plot (a) Contour plot (b) for Reducing
power against time (hours) and enzyme concentration
(percent)

S b gs oAl 0 Saus odE -Y-0-Y
el Sl S 5ol S s bl w4 by e mlE
ool Y 53 ok sds s 03,8 SaS ool &L gls
S Dl a4 das e 0L Gl mhae JUT o
s 5 3 STy sla bl L edd plsds 60,8 S

Al (RP=0VY0) 0500 S5 a2 L U
Y=Y dsles

Y=¥0/++ Q)Y —Y/¥ VIV Xq -+ /VEEVOX),


https://fsct.modares.ac.ir/article-7-11004-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-29 |

VAT il € o33 MY ol

&‘J&@Lmﬁjc_}lﬁ

DPPH JIsl, Suus lge collas —¥—o-¥

ek Sl G S il s b s 4 b ml
ol 5dssda 03,8 DPPH UK, (Sus lee el sl
S das g 0L el e BT ol o S5 8 s s
sl o 03,8 DPPH UK, (Susjlee cllad b
Oge 85 ard b opss wrs g5 51 GES1s sla bl L
sls (RP=++/a.v0)

Y-t Jslee

Y= £¢/¢AQT4 + AFTYATA Xp + o/T0Ad Xy —V/a8rY

X2 —uvar X2 /A XX

S ) ek &l gobel Jde 45 das e OLES £ s =&
Il Susilee b bl gl ame I
P<o/onay) wal s el ol 55,08 S 05,8 DPPH
Sl cs g5, (P<a/eeyo) ol chle 31 (
< o /0V0) Oloy arie 5l 5 s e s zie DPPHUKS,
s i 51 m ps3 a3 e mlS e il (P
Ol & bospe pgs s s Jop Jbesl by ) 2
Slr e D3 lie S Cizmen as 0 0L Ll pne
Lack of ) Jue i3l pie Ogasl 3 ombesT nl gls el
A g dadr ml w4 LS s el (fitness
o Jle S ol Ol Kby dis ol (P>/00) s Jls e
DPPH U s, Saus jlge cdled 0 by o slaosls b s

Celie SiS s So L pladzy A5 4 e Ll
ol .X:iljﬁ gObL{oA} cslelols Ja.wj; PICW ui‘ Ly Jj.i
s 5 Oley e Gl Las s S edel G VY] e
ok Gty SIS oo cdld Ol st
s ol Sl woar g LWV il galS ale geds
rl?gj\b.jobﬁ.’wp):ob}bﬂjj%ﬁj\&;ﬁujf;m
St el Al 58 o s YAV Ol 4 5o e
CB Ly cilie il lae, iz b gladzy col anil s
blg pus aSo L &S S W5 g5 slaosy ol els &
@B LSl @5 S Gty IS il
Y] s calhs OLn 5 plal 5 Ol 5 Sl

i\

DESIGN-EXPERT Plot
Response 1
X =A:time
Y = B: conc

27.7321

25.8152
o

.8982
.9813

28 G ot o TSIy Responsed
Table 4 Analysis of variance for DPPH o omanmene
inhibitoring effect of hydrolyzed pollen ¥ = B: cone 175
/P/ Regression
alue CoeffICIent S 28.37117.0931/2553152(24.53728.2592
0.0003 40.08939 5 Model g
0.075 8.33869 1 (Time) X
00025 53589 1 Cnzyme)X,
(concentration
0.0001  -1.94367 1 X4? .
0.0106 -6.793 1 X,? oo b ok ks oro
0.0091 3.08667 1 XXz U
0.8373 3  Lack of fithess
0.8635 R%- Pred Fig 6 Surface plot (a) Contour plot (b) for chelating
0.9075 R?- Adj activity against time (hours) and enzyme

YYo

concentration (percent)


https://fsct.modares.ac.ir/article-7-11004-fa.html

...oJui}:JjJJ:AO:ISjJ.% @‘M‘&T;}:’.)J‘)f

OLen 5 Js sunin adble

b ST 8T b Olpe 45 W3S 55158 cwdls ale
Els oo 5 I et DL pdsds a5 Ol S
Shsbaz Mg 5 Jol sl G Ol 4 Jelye

L] st 7 ke Glas)

Cadlad bl 5o g Al (g5le ang —E-0-Y

o 5 g e 03 8 luenS] T
ol s sodes s eS| ST Sl 6w Bl
YA 05 e ol 5 ol b i g ) 0 e

2l el chi 0l LIS 5 sl amio lssal VIS
ki oo 00,8 DPPH UK, Saus )l w5
s e OLE Gy b g (JSE ol 3 s e 0L
by e 53 DPPH UK s, SaiS les e o ity oS
03p ml 4oy3 1/0 B lachle 5 esy el YO LY
ol o jmeS wase LSV lisel & skiles Lo
cll 5 ol ¥ ol Jles! L DPPH UGl [Sus s
Cllad o i 4 Oders Sl s el Sz 1 Ao Y s
ol ek 5l gl Lo DPPH UKl Sus s

5 gl 3 S esliel s i oS s Oley ode ﬁ}ﬂ

SaB s p ol e Cele sle Sleslinal L ol Kas

DESIGN-EXPERT Plot

Response 1
X=A:time

[ Downloaded from fsct.modares.ac.ir on 2025-04-29 |

DESIGN-EXPERT Plot

Y = B: conc

..
o A
ZA 777 aw,
e

Response 1

1.75—]

53.7078

d\ﬁ" @ DPPH JK.L.)\) )L@.& CMLL; l: L}"La‘)‘f:‘ﬁ ch a.)‘)f
ol magn 53 aSI- o [Ye] WS Iy s Ao s £
Aoy Lo y3 08710 wr  SuSles bl plgoae celugs b
YU PENUN Y [ CENE N  PE SEO
33 8 o 555 e s ) OISt T sladzy 5lala,

V] s
JS 03, S DPPHUK S, Saes)lee cllad oSl s a5 L

4 odasdes Jes g’b.v" Lososy dops ¥V 5o s 51 |3

46.6492 . . .

Testzg;Zijﬁoims TEATS S el Oz Sw RTGI | ooy Loy 08/000 Sla= Q\)':.A
50.1785 51.9432

X = A:time

ol S a4 Skl S Olpe 4 SYSIT s
Sl Slee CulbB L s cilises Sl glae iz L pladsy

§ " > IS5 ciliee Lli 0ad annSs L oas S g sl la
] OLer 5 GBL mli L &S cl a8 Soypo s
S L5 el OLlGn 5 8L [ i) sl il

R P AR S oRlBl el Sl Sl eslial b S 63,8 35 de Sk
A time CB L pledzy W5 Gk S 008 St T el

Fig 7 Surface plot (a) Contour plot (b) for DPPH
inhibitoring activity against time (hours) and enmsy
concentration (percent)

S8 e Sl els Slast 2T gla e le oo i
Shs odls ek 5 Sasll o, DPPH UG,
o3 WIAY 5 VAY Ol Ol cdeoys 08/100 i 5 4

cos wlsl Jlesl K ogbel Joe golasl bl Cgr 5

v

L o dlad 05T st S 5 53T SadSsly S s

[ro]
bog 8038 plods & K58 el OLKes 5 555
Gl Jlee Sl b platsy W5 ol VST 5
538 Lhash 5o OLes 5 amlr [N] ws S LS5 an
o psden s ST AT e (g5l angr 0


https://fsct.modares.ac.ir/article-7-11004-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-29 |

\V‘\'\ .,\..Lw‘ n\i 692 cW OJL«..;

L;i“’\"@b*’ﬁ(’}l"

royal jelly glycoproteins. Glycobiology. 14 (11):
241.

[8] Nagai, T., & Inoue, R. 2004. Preparation and
the functional properties of watextract and
alkaline extract from royal jelly.Food Chemistry.
84, 181-186.

[9] Kawashima, K., Itoh, H., Miyoshi, M., &
Chibata, |. (1979). Antioxidant properties of
branched-chain amino acid derivatives.Chemical
Pharmacological Bulletin. 27. 1912-1916.

[10] Guo, H., Ekusa, A., lwai, K., Yonekura, M.,
Takahara, Y., Morimatsu, F. 2009. Royal jelly
peptides inhibit lipid peroxidation in vitro and in
vivo. Journal of Nutural Science and
Vitaminology.54, 191-195.

[11] Kishimura. H., Benjakul.S. 2011.
Antioxidative and ACE inhibitory activities of
protein hydrolysates from the muscle nof

brownstripe red snapper prepared using pyloric

JIsly (SaS lge wdlas O s a5 A plodl  Se Lyl 5
4 Sds oM oLl s Saselsl o,us DPPH
Cowd 4y Loy YUVAY 5 V4 Ol Ol oy OF/VAN
o i ey Oljee 45 a3 g DL el s & s e
Gz 4y bl Sope 4 & (olMEe b e by Julse
 dle S cod OF Kb bl cpl sl sl (ol ol
2l el CBle 5 0l e 53 LIS e e s
5 SaS.lsl o, DPPH UG, Saes e oJls

RESI RN R IR PR WS S L UR WCIR

@L:.o -¢

[1] Pascoal, A., Rodrigues, S., Teixeira, A., Feas,
X., L, M. Estevinho. 2013. Biological activities

caeca and commercial proteases. Process of commercial bee pollens: antimicrobial,

Biochemistry. 318-327.

[12] Saric, A. Balog, T. Soboc, A., Borka, K.,
Visnja, S. 2009. Antioxidant effects of flavonoid
from CroatianCystus incanusL. rich bee pollen.
Food and Chemical Toxicology. 47: 547-554.

[13] Zilic, S., Jelena, V.Marijana, J., Vuk, M.
2014. Chemical composition, bioactive
compounds,antioxidant capacity and stability of
floral maize (Zea maysL.) pollen. journal of
functional foods. 10:65-74.

[14] Kroyer. G.,Hegedus, N. 2001. Evaluation of
bioactive properties of pollen extracts as
functional dietary food supplement. Innovative
Food Science & Emerging Technologies. 2: 171-
174.

[15] Minervini, F., Algaron, F., Rizzello, C.G.,
Fox, P.F.,Monnet, V., Gobbetti, M. 2003.
Angiotensin Iconverting-enzyme-inhibitory and
antibacterial peptides from Lactobacillus

antimutagenic, antioxidant and anti-
inflammatory. Food and Chemical Toxicology

[2] Morais, M., Moreira, L., Feas, X., Estevinho,
L.M. 2011. Honeybee-collected pollen from five
portuguese natural parks: Palynological origin
phenolic content antioxidant properties and
antimicrobial activity. Food and Chemical
Toxicology 49, 1096-1101.

[3] Boselli, E, Caboni, M., Sabatini, A. G.,
Marcazzan, G. L., Lercker, G. 2003.
Determination and changes of free amino acids
in royal jelly during storage. Apidologie. 34 (2):
129-137

[4] Almaraz-Abarca, N., Campos, M.G., Avila-
Reyes, J.A., Naranjo-Jimenez, N.,
HerreraCorral, J., Gonzalez-Valdez, L.S., 2004.
Variability of antioxidant activity among
honeybee-collected pollen of different botanical
origin. Interciencia 29, 574-578.

helveticusPR4 proteinasehydrolyzed caseins of [5] Ramadan, M.F., Al-Ghamdi, A. 2012.

milk from six species. Application of
Enviroment and Microbiology. 69: 5297-5305

[16] Wiriyaphan, C., Chitsomboon, B.,
Yongsawadigul, J. 2012Antioxidant activity of
protein hydrolysates derived from threadfin
bream surimi byproducts. Food Chemistry, 132,
104-111.

[17] Khantaphant, S., Benjakul, S. 2008.
Comparative study on the proteases from fish
pyloric caeca and the use for production of
gelatin hydrolysate with antioxidative activity.

YyYv

Bioactive compounds and health-promoting
properties of royal jelly: A review. Journal of
Functional Foods. 4:39-52.

[6] Crengua, 1., Pavel, Liviu, A. |., Mrghitss, O.,
Daniel, S., Dezmirean, A.Sapcaliu, |. R,
Mariana, N. 2011. Biological Activities of Royal
Jelly — Review. Animal Science and
Biotechnologies. 44 (2): 108-118.

[7] Miyamoto, M., Tsumura, K., Kimura, M.,
Okihara, S., Sugimoto, H., Yamada, H. 2004. N-
glycans bearing beta-1,3-galactosyl residue in


https://fsct.modares.ac.ir/article-7-11004-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-29 |

cJ\JJSJjJ.,\:A dﬁbjﬁ L}_:\.J\:_.MS‘L;.:T ;}.’J SOR

Qb&w:j}b}.ai» wble

[27] Zhang, Z., Pang, X., Ji., Z., Jiang, Y. 2001.
Role of anthocyanin degradiation in litchi
pericarp browning. Food Chemistry. 75: 217-
221.

[28] Arabshahi, S., Ardestani, A., Yazdanparast,
R. 2001. Quantitative assessment of antioxidant
properties  of natural colorants and
phytochemicals: carotenoids, flavenois, phenols
and indigoids. The role of B-carotene in
antioxidants functions. Journal of Science of
Food and Agriculture. 81: 559- 568.

[29] Sun, L., Powers, J. R., and Tang , J. 2007.
Evaluation of antioxidant activity of asparagus,
broccoli and their juices. Food Chemistry. 105:
101- 106.

[30] Sahreen, K., Fujikawa, k., Yahara, K.,
Nakamura, T. 2010. Evaluation of antioxidant
activities of various solvent extracts Glrissa
opaca fruits. Food Chemistry. 122: 1205-1211.

[31] Sun, L., Zhang, J., Lu, X., Zang, L., Zang, Y.
2011. Evaluation to the antioxidant activity of
total flavonoids extract from persimmon leaves.
Food and Chemical Toxicology. 49: 2689-2696.

[32] Je, J. Y., Lee, M. H., Lee, K. h. Ahn, C. B.
2009. Antioxidant and hypertensive protein
hydrolysates produced from tuna liver by
enzymatic hydrolysis. Food Research
International. 42: 1266-1272.

[33] Khantaphant, S., Benjakul, S., Ghomi, M. R.
2011. The effects of pretreatments on
antioxidative activities of protein hydrolysate
from the muscle of brownstripe red snapper.
LWT- Food Science and Technology. 44: 1139-
1148.

[34] Bayram, T., Pekmez, M., Arda, N., Yalc, A.
S. 2008. Antioxidant activity of whey protein
fractions isolated by gel exclusion
chromatography and protease treatment. Talanta.
75: 9-705.

[35] Nagai, T., Inoue, R., Suzuki, N., Myoda, T.,
Nagashima, T. 2005. Antioxidative ability in a
linoleic acid oxidation system and scavenging
abilities against active oxygen species of
enzymatic hydrolysates from pollen Cistus
ladaniferus. International Journal of Molecular
Medicine. 15(2): 259-63.

[36] Chabeaud, A., Dutournie, P., Guerard, F.,
Vandanjon, L., Bourseau, P. 2009. Application
of RSM to optimize the antioxidant activity of
Saithe hydrolysate. Mar Biotechnology. 11: 445-
455,

YYA

Comparative Biochemistry and Physiology, 151,
110-115.

[18] Zhu, K., Zhou, H., Qian, H. 2006.
Antioxidant and free radical-scavenging
activities of wheat germ protein hydrolysates
(WGPH) prepared with alcalase. Process
Biochemistry. 41: 1296-1302.

[19] Guo, J., Yan, J., Guo., M., Jin, Y. 2014.
Application of reversed-phase liquid
chromatography-tandem mass spectrometry in
the identification of protein and bioactivity
peptides from rape bee pollen. US National
Library of Medicine National Institutes of
Health. 32(3):284-9.

[20] Marinova, M.,  Tchorbanov, P. 2010.
Preparation  of  Antioxidant  Enzymatic
Hydrolysates from Honeybee-Collected Pollen
Using Plant Enzymes. Enzyme Research. 41:
5949-50.

[21] Xiao, Bo, H., Zheng, R., Zhao, H. X., Mou,
W. C. 2008. Preparation of peptides hydrolyzed
from rape pollen glutelin. Transactions of the
Chinese Society of Agricultural Engineering. 24
(5): 240-244.

[22] Deshpande, S., Chryan, M., Salunkhe, D.
1987. Tanin analysis of food products. Critical
review in food nutrition. 24:41- 49.

[23] Hmidet, N., Balti, R., Nasri, R., Sila, A.,
Bougatef, A., Nasri, M. 2011. Improvement of
functional properties and antioxidant activities
of cuttlefish (Sepia officinalis) muscle proteins
hydrolyzed by Bacillus mojavensis A21
proteases. Food Research International, 44,
2703-2711.

[24] Bougatef.A ; HajjiM ; Balti.R . 2009.
Antioxidant and free radical — scavenging
activities of smoth hound muscle protein
hydrolysates obtained by gastro intestinal
proteases.journal of food chemistry;1198-1255.

[25] Villanueva, A., Vioque, J., Sdnchez-Vioque,
R., Clemente, A., Pedroche, J., Bautista, J.,
Millan, F. 1999. Peptide Characteristics of
Sunflower Protein Hydrolysates. Journal of the
American Oil Chemists Society, 76, 1455-1460.

[26] Chirinos, R., Rogez, H., Campos, D.,
Pedreschi, R. and Larondele, Y. 2007.
Oprimization of extraction conditions of
antioxidant phenolic compounds from mashua
tubers. Separation and Purification Technology.
55:217-225.


https://fsct.modares.ac.ir/article-7-11004-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-29 |

\Y‘\-\m‘n\io‘)jéc\/rc)w &‘J&@L@jc_}lﬁ

[39] Leja, M., Mareczek, A., Wy_ zgolik, G., [37] Taheri, A., Abedian Kenari, A.,
Klepacz-Baniak, J., Czekon ’“ska, K. 2007. Motamedzadegan, A, Habibi Rezaei, M. 2011.
Antioxidative properties of bee pollen in Optimization  of goldstripe sardine protein
selected plant species. Food Chemistry. 100: hydrolysate using alcalase 2.4L by RSM.. 1
237-240. CyTA- Journal of Foof Science. 9:114-120.

[40] Moreira, L., Dias, G., Pereira, J. A., [38] Vioque, J., Sanchez-Vioque, R., Clemente,
Estevinho, L. 2008. Antioxidant properties, total ~ A., Pedroche, J., Millan, F. 2000. Partially
phenols and pollen analysis of propolis samples Hydrolyzed Rapeseed Protein Isolates with
from Portugal. Food and Chemical Toxicology. Improved Functional Properties. Journal of the
46: 3482-3485. American Oil Chemists Society, 77, 447-450.

AAI


https://fsct.modares.ac.ir/article-7-11004-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-04-29 |

JEST No. 73, Vol. 14, March 2018 ABSTRACT

Evaluation of the antioxidant properties Hydrolyzed protein of bee
pollen

Magsoudlou, A. !, Sadeghi Mahoonak, A. R. 2 Mohebodini, H. 3

1. PhD student, food chemistry ,Gorgan universitygraultural sciences and natural resources, Degantof
Food Science & Technology, Iran
2. Associate Professor, food chemistry,Gorgan usityeof agricultural sciences and natural resosirce
Department of Food Science & Technology ,Iran
3. Assistant Professor, Animal nutrition, Univeysif Mohaghegh Ardabili, Faculty of agriculturaieece, Ardabil,
Iran
(Received: 2016/05/02 Accepted: 2016/09/11)

Bee pollen, results from the agglutination of flevpmollens with nectar and salivary substances ef th
honeybees. Honey bees save the pollen in the plodigrat the third clause of their legs. At the &mie

to the hive, pollen is trapped in pollen trap amgheeper collects it. One of the functional prapsrof
bee pollen is antioxidant activity due to its pmeteand phenolic compounds. In this study, effdct o
enzymatic hydrolysis of bee pollen’s proteins anaitti-oxidative activity and optimization of hydiysis
conditions was evaluated. In this regard, phenoimpounds, DPPH free radical scavenging activity,
ferric ion reducing power and ferrous ion chelatprgperties of pollen were measured (respectively 4
pg/ 100 g, 31.86%, 1.89, 4.9). Bee pollens hydexdyly Alcalase at 2 to 5 hours and concentration of
1to 2%. Treatments determined by RSM. Anti-oxidattactors of hydrolyzed pollen were evaluated.
Results showed that maximum amount of reducing pa#énydrolyzed pollen received at 2 hours by
enzyme concentration of 2%. Maximum amount chedadictivity was 31.71% received at 1.38 hours of
hydrolysis; effect of enzyme concentration on clietpactivity was insignificant. Maximum amount of
DPPH free radical scavenging activity received & 2 hours and enzyme concentration of 1-1.5%.
Chelating and DPPH free radical scavenging aatiwitf bee pollen increased to respectively 26% and
23.65% after hydrolyzing.

Keywords: Bee pollen, Anti-oxidative activity, Hydrolysisidactive peptides, Optimization.
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