[ Downloaded from nsft.sbmu.ac.ir on 2026-02-13 ]

oln! 21ié @lus g 4345 pole alxo
47-54 Slxiuo 1396 3wl 3 oyloss (pp53190 Jlw

Ol 55 Gl w2 999950 lo g (LS 52 00idS usd Ladid (JHl > (09 99 ST (o y
g yd a5 T 0 yilansS KUy g ST il codlled L3
3 N 2. . 1 . . .
@y oY B el e g et gy Lga
Il oI5 e 29,00 pole wly olT olailo 5 slacsglid eusiasls ( ol3é mlio g pole (53909 Sun wlh)l oulis )15 -1

aminifar.m@standard.ac.ir )l 5 o Jasbisl olKimgh «(55,5LS § (I3 golio 0aSidgh «(20E dlge (Lidgh 09,5 Jboliwl I Jyiue oo g =2

OlelzsS o il oBimgss «53,0liS 5 2ldé mlio 0aSlimgly ¢ 2lde Slge iy 09,5 Lokl -3

95/9/5: s g, 95/5/11 (il o o b

oNS>

- e

51055 5158 ool 050 caslio ) sy e s a Wigise 45 5299,S0le 5551 08 & pamie Sliosas 4 azxgi LIS g Al
S5 Lawg 0ol adgi 0 0lasS (S Sla Sy 5o oad sl Solis (o Jlosine b g (Jlexal SoldS Gliee (owyn b OlFe 9y 02
LS 5 gl § ol ol 5 Glanl gl |Slae Llié slo aglsi linl) 10 calio by, a6l s, solo 4 Com 3399,5olo

il oo 35 pl Lol Bas aS ols slpiing o3 slas 1S gl oo ool g LS

sl 100 536 7 slo)lid 10 999,50k 5 (25 0aiiS piS ()l be) 99 hawg D9 S Ol Gaios cnl yo IBGlgy g g
ol 9 DPPH (39, b GlawaST T cudlad (gillSen (g (omim 5,y b, b JS (b ol 5 oo Ladss 420,56, b ISl
b5 18 by o ee L jile i) 5l edel Cuss 4 K5y sla el Lawgs (BI) o (sloged

Cy08 (S aSgidls slyioe (JS Lid SlS 5 lgizme liae 50 299,50k Jawgi sad sl Giglss a5 ams o olis Guss ol (AL
b oo lo pine ¢ (o= 0/05) %5 Oboabl zaw 18 ¢ Li5 2 00iiS ST (g, A o 0 3LliS K5 @l%...flu’_‘;ﬂ

e a8 515 4 b e b il 5 [ Slae slalie adgi jslane 4y canlin (39, Olsie 4 Wl oo s255,50Le 15 T AR

s299,5abe o oI5l clled (o losed (asls (J5 L8 SlaS 5 o5 2 oaiiS e L eulS Wil

Lo, 3l Ko sl plos L o Jpame @)l et
ogas] O g (Jgmame (il paas @8l,] (Sl (6l onslin
2 P by s3lail 4o a4z bl o uluss
YU slacs > 5l oolital cole 4 o5l adgs an]b
S5 Sl anlp (b gvate slladls gla ST
Lo liortsid 5 Gdae dlge 5 4 e 45 3,5 s
(4) 25500 ]

B Lo e Lot & Sl ) S sues,Sle
aile (Slgld slas )l (10,8 4 jmazie (a0 &)l >
5 Oy 100, St a5l Goged JLad il
lod )5 izmen )y (alid wlio )3 (gl iedy il
Sz ol 09,5 055y il ai b o sl axgs
oS St ey bajly (o)L 2l 05

FVXY-T )

Ly ol slge 5l ool gl Lolis 388 la Lo b
6LDOH (1) Sl Al 6).‘5&._*} ..\_..u) GDLS slio
ka;’é ul_uS).' )‘ Lf"c ) u...ol.uj » os)l.c g_)L.SJ.A o.)‘j.;l.‘;
pls as g SlawST 6l cools g Lls clde & a5 0oy
3o aie D958 oS o cnl 9(2) wloass anslis
.ol (Phytochemicals) aloosgid g gise oS 5
Sler Plo> Sl 9B ) 50 39290 sla IS 51d
cel Lol Sl Sl 6l cools uman g o0y Slgl8
(3) 0500 15 o oo Jlse L alilis

wwﬁw‘suudlw)‘owiﬂyw
Al She i) & Jpa slp g adls e mlio ik 5o
L anl ciS oploged ail)l codS o L L1 o Gl


http://nsft.sbmu.ac.ir/article-1-2269-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-13 ]

Ol g (5t gy bgus [ Laalis 5yl gy 93 51 o

48

O ol Jlal e laie 4 g 4€4, 5o 3 colazul
&l ol 8 ilw ax 0 120 s> sles 4y olitws jshite
by s ogmame b ol colanul ol 3 JSwbols
51.»57336 ‘100)LM5MJQSMJJ ow]ﬂ&mGOo
RO ST Llss 42° oS 2 Jya U 0L

o Slog a8 asli o gloged el (5 S o )lul
45 (2008) ), Lsan § (5,5 e Lawgs oo ail,l by, sl
o sloged a3ls (9) <35 )18 byl 0500 05 g
a5 Canl Ky o yial b (6,5 o051l 550 sla mLis ) N
Ul_"“" ‘) 6‘05_Q‘3 u_i_') o 4 Jﬁ_.w u_iv)f..uu u‘)—iuﬁ
A Ml’bﬁ u.] ).uLQ U"ﬁ) ja.wy ooLo—‘

_(100-(x-0.31)
0.71

Bl

L a+l7sL
5.645L +a—-3.012h

b IS 5 05 S b Sl 5 5553
Gk IS 58 B yne sl sl b (eSS g
Q)9_A (2013) u‘)l_i.o.m 9 Qsled Ja_....:y 00—y d_v“)‘ U"j)
2 0 0e g0 J5 (L8 Gl 5 jlade g 285 )8 L)
i e 100 35 sl SIS 0,5 Lo g
(10)ass (3,135 aiges
S5 gy dawgs JS a55igdlE LS dudgighd (5 S 03l
5 Jmol lansgi oo iyl 39y el LS portesl] (mi
JS aSeigdle Jlake g e85 1,8 sl o e e
G135 asges yd (Lo 100 o oulS 05 s
(11) o
O 5 ghwgs Lawgs ool &l)l bgy Gub SlanST T
JLSsol, oaslasdl oo s oLl DPPH s, 4 (2011)
B R PP g T J W J’)i*-"l'u‘-‘-'ﬁ 6°'232 °‘}]
(12) cé 5

S5 Sl Jlge oo™ S il aigai e = 7S aisei 0dz) X100

Sloslaial b baosls «zgsy cnl 50 6 kol Juloxs g 4y 35
MalS b B 5o 1,55 4 50 Laylas) uilsly 5L
Sl dnmlie (o izman diad Julod g 43505 (Bolas
b o SOl olaals oz ae;l 5l eolatul b eyl
Sybal slas Ul ads . cé 5 & 90 (0= 0/05) %5 Lol

s wloxi| 21 a5 SPSS 133l o5 5l sslical b

55551 (0) ol o filuaiS D 55 10,5 St 5 (solozs
wulp glej (Rals Vb (om0 &)l 25 Sle 4 529900
5 ol sleslaiul Hogn bl 5 sl (S eiSs &)l sl
Sl 00 @Bly Syl JLiiul 890 b (65l anze
Sl ozl s 5299,50ke GV 3545 Boe (yizren (6)
Obey GRalS 5 Ol 5 alidl Sely oS 00l o>
s299,5be &)l (655, A Gl pogdle 358 o0 w0l
g b )0 Wlg oo (Joere (00 Ol By 4 S
Foo i Olge L3 CoieS 5 eab g e S tals
S s 4o 99,5000 55,50 51 S5 4 (7) 0g &l
Microwave-Assisted ) MAE z| 5wl j0 o ul$ oS

5 Loasils by, «SLs 5l JT oS 5 (Extraction
(8) D9 g0 ooliiul 3 Wogre S5 ko

S JLaio i sy Ban by 3 ! 1

SleS 5 bade (e ;0 OB (ol (092 Jldsme 5 35290
S 5 ShaaSTsml edld (5 slaaisisds (ST s
ol Oy 9 Ly e ald oy b 5 Ol ol
b plonl (82 52 0uiS 1S 5 gr99,50le dalis
Ligs g lge

5/ (Ruby Red) s, o) g5 &g, o 3 [diged (g 3lwoslol
ain 55 Jolsd an Cagi a )0 Glad 635 0 koS e
o b sl Fos Il Bio jslaie 4y g 0d ()l 5>
by D9y S O G 28 iy plal gt
Slya o (i & pslite 4y 5 gl Sl (Twd (g eSoga]
SIS 8,5 il azjo b glos 4o 59, ailid Sy Blas
bl by Ueglaz b (Blo b oslgs gilwlas 51y ol
A (6l o5 il ax 0 25 aie o
sasele Ol 19299, o (515> (hgy 4 diged Lanlis
Sl iSTacs U (MR- Jocs )iy &5 1 ooll L)
iy oo g0 b saiiS i st 4 a5 g 900
JS 5 (Jeioteck oS i pgiz 0,5 ) S ey
5 009 (Vacuubrand <8 - LT cslu) jLid oS
syl as (Isolab o8 i o Ladl el ) S ol s
BUrSSCRTGIAN JC g PO P V-0V IUSPNIPR Ve DS g U0 1000
el (b 600 L (oo abaizms) joses (ogasio b Zogs
7 436 100 ,Lis aw ;0 1y 300 Sl 0 g0l oguel
Sy S ol L b5 420 (S Jga b JSly sk
L85 )90
o=l Sl i Faoro (20 Oyl (g 4 doged bl
(IKA o5 ldl cal) o5 oasS s 5l sk


http://nsft.sbmu.ac.ir/article-1-2269-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-13 ]

49

L mls Gl aal B (b U5 (b OlaS ) Ol s
Sl o U i S 5 i a5 el o
S &l Gab sl o caalie LB 1 IS5 0 5>
LS 7 536 100 (slo)lid 40 5259, 0le (5565, 4 ol
Sl ey A Joere (20 D)l sy 4 Ced S
Conl 0as did SLLS 5 gou0,0 316 4 6/31 554 )il
9 olicebsl o ;o JS' (b SlS 5 Laio o gl ol
ool wl pizren ail o ()l Se MLls (o= 0/05)
skl b5 i olos 5 U s sl sle,las
R b 5 s el o0y zalS (p<0/05) (5 ,lo sxe
P9y a by J5 (A oloS 5 (SasS cbla>
o byoye ol yteS g JSly 5kS T Lad o 5155,S0L
HLid 5o (i 00l piSd bawgd (Jgems 20 Ol

bl JISk L 100

badl e
@l Gl a8 (b s (loged (ALl &l s
Lfl" U"\""’ 6‘054‘5 ua.>l...u u‘).u_u uo9..a.‘> 5o 0dw] Cowd a
Gk ol e oaalise LB (1) Jsaz 5o )l anl 3
S5, L Laaises ol sloged (wusl alol> gl
S JSly 51577 536 100 (sla )i o 559,500
Bl o alol grla sy 2lS ol 5 ol @il falS wo s
4S5 ek ylen id asil e (5,5 e Sels” (0= 0/05)
)5_lo a4 Lﬁd_va.o..v L) ygj)S)Lo )l oolaz Sl éﬂ:_».uo
030y L;hj_QB tsL;bd_ﬂdfz) L;ﬂ‘dﬂi L;gztf C;cb Lgt;i°4L?
Bl e July obS T Lad 4 by e glis oy g Cendl

ol anld (b pud lsgd Lasls Sless 1 Jgua

O (Sloghd il - a b (kPa) jLas Sl s,
100/76+0/11" 25/77+0/031 4/97+0/011¢ 7/154/057¢ 100 iy 0alS S
80/33+0/07° 27/48+0/036° 3/74+0/075 9/53+0/1154° 36
45/29+0/057¢ 28/93+0/093° 2/1+0/008" 12/1+0/0367¢ 7
71/76+0/065° 27/16+0/366° 3/49+0/578¢ 11/7440/012° 100 9299,50L
44/6+0/461° 29/48+0/021° 2/51+0/86° 14/41+0/005¢ 36
41)4+0/034 31/25+0/037¢ 2/06+0/017° 15/69+0/439° 7

434.04

L R
599,50
413: VY. o
"
\\_,’:
RB Y. b
3; B! I
48
EIE TR 420.70
3
% Yo T
Yoo

((07 005 ) sl go ylo ne glis 98 oS oo laSy B o™

i

49158
46143

A4 \¢

(Jsly 5 ) e

Sl sl p (b S (b SleS 3 Sl oy 1 JSE
((07 0105)) ol s cino cglis 98 oS oo (Lay By > (6l o (slagygiw™


http://nsft.sbmu.ac.ir/article-1-2269-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-13 ]

OlSen 5 (6 tunsd gy bgus Lo Ll (5l (B9, 99 31 (g 2

50

ool Al b T 5T Celled Ol ol
SoaS | T Cdlad )y ogas 40 sdel Cawd 4 @l
US_s 40 eailesdl DPPH o5 wlad 5 5> ol b
G5 S0 el s 4 gl G el o0l Laseie 3
by Jyere (o3 O)lm (g 4 S 219501
JBul 3 LS 7 536 100 (sl ,lis o o5 > o0 s
30,3 58/07 4 37/57 313 el s ceb sy as
Slacie ,0 eod slsul gl .l sai olj1 sla LS,
Lo o0 A iyl b gladigas o swilesdl o5 sla JISGal,
5 15 mine Sl (07 0/05) %5 Lol zxbacs 15 599,500
(i 28l oe 4l JB oS ok plen ool el
iy oasledly ol31 slaJLSsol, ke o LaalS o ieS
ISy 515100 57 slides sloylad @ bgsyo i

o @l ol a8 (b U5 wlgigdid ol s
sl b JS sladggdlid Olss pgas o odel Cuss
x5S ail e svalitn B2 S5 0 (5l
S JSly 51577 536 100 (sla )i o 559,500
29/51 Ol 8l el i A Jaere (B0 Oyl i,
o g el 0amd 1S slaaSgigMs ow 0 18/73 423
0o il s 5o S5 (b LS 5 Lad o gl
S 5 (e bl (63 ke S5 (0= 0/05)
o byye i 4 JS a35id LS 5 Lade o glis
b oo b o JISly 55 7 5100 slbec sla e
0525 b mly Slhles glo)lis 5l ooliinl Cunn dgpie o
%5 oLl a0 (6l e Dyl slow! cely 4SSy
L5100 Sllee jLid 4 coui ol oo (07 0/05)

B Py el 03905 ol (6 S pess ISl
VP - ' '
x W 57 oaiiS poed 99,50k d
YF.e o
] 1
i’x YY. o g C
] SV b b
ﬁi ﬂj Ae * =
o VVEIVE
= L VY By
4 .o AAJY « aryy s
Bl
j Yo
By
¢ T T
A A\ 4 3
(Ul oLs) s
Sl S5 o IS Sigisds slyime Sy oy 2 S
((07 0105)) ol o cino glis 98l oS o (Las By > (6l s (slagygiw™
b . . .
‘s * g LT
j (2N 0
3 Yo b
I A\ I
g C
9\ Yo T
ko)
j‘ Yo Ya/vy q
= 10 ¥Ry -
\ YV
N VEIAE
A A\ 4 3
(JSly oLs) Sl

Sl anlp b SlanST ool el Ol s oy 3 S
((07 0105)) ol o ino oglis 98lé oS it (Las By, (ol s slogygim *


http://nsft.sbmu.ac.ir/article-1-2269-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-13 ]

51

oLsS ey 9 Yoo sloos e a3 oS5 S 2 5o (o2l
(18) wsb ooy Jloel a1

595 adlllae 45 (2013) oS ¢ Dl 4o ool 5o
Sy ol g iz )l glang, Sl s,
O g gy «Dgils Ol 0 luS (4 oly> 5 s
Sl 5 Jyore (20 Sl g, dmnlie o (2011)
Pls 5 P S 1 Sglite la)Lad 50 999 ,S0Le
2 (2011) 5)lSen 5 (e T 5 Ul T o ilss’ &S
ciliee oo Sl sla iy, b olyie cod 0g5 adllae
Sl s glie ol 4 LUl OT i Sliogas
(10 12 13)
S Sl Olydd p (Fyly> alyd S oy
SLaS 5 aS ol (pl saims oylid ool Cass 4y bl | S
Ol 9 099 b Sl ()l P plp po 8
DSl by Sl (b vl b o Lapl
Sl ol Job o ailyi e L8 SlaS 5 rizmen
5o 3008 oile aliee gLa i Sly E oo
L 5 gyl 5 o gl ey om—dlte
3o 4 cowl oad ools Hlis 05,8 18y gudl 9SS
S r—l Glaign ot 4SS Jds 4 ()l wnlp Jlee!
Slasul ;3o ;5 35290 Gladign nlo 5 03555 5
sk S9-d ooy (e (i slavenl e LS
SlopsaST g asdl (aal3 81 ol5T (slaygms] b aodls
il s hls &5 (olagenST R 5 (oSS (s ]
S s (ml  egdle g ol e RalS aiil o
& (19) b e Jhals 5 [PHRVI (8 ool
Lix el 599,k bawgi oS &l ol g al B lej
oo (23 Ol by, dn S (L8 OS5 A
@l ez (20) 0950 o252 0aliS 5 lawg
Jlesl oo )Lid Jlogoi Gubo a5 aao oo Lis Guazs ()
GalSy e Ol sbul tel 5 gl Slles sla)lad
SOLoS 5 bads j0 dasuin ol 45 05 8 e 9l 8 e
5 Blioe i (b OlS 5 aile Ol 4 el
Li> 50 999,50k 5l eslial Dolis VL Slles sl )lad
Dbl i ol slajlad 4 cod IS S olS 5
9, (2014) ) 5en g Khuwijitjaru lawg a5 adbss o
Sl 189 ols a8 (b 5510 5l
"o Sz (S S legS g S5l (SL05)
Sbsly 9 Soj e (Sl n «SSgrh (S

M °
Slog—d a3l Olyadi g (J)l> alyd §l (o)
o= Sloged il () slo gl Dl o o e
39 o an Les (a8l Ly Lo dis a8 oo ) 5
Gl L aS gl el Ly g 0 D Sl ole ST
a2 b (13)auly o (naldl el ol yam oo (38l 5 b,
oalS pl sl Bigad (S0 - olidg, asli L 4l 4
ad> e Jobo )0 baaiged 5, a8 5oy ko L jlade 5o
BLs,1 55 53b5 ol a2 (L) ol Gaals sl 005y Lalis
Sl sloatlass, Ll o 55 5 (08 sl oged Sl
S5, parla g olidg, jasls el (14) cul Slae
Job 50 (8) =3 K5, (a3l lpdl izmen 5 (D) 955
4o Jole 05 S5y G gzme e @y wilgs (o (1, a8
bl laalasS, a8 il 1> Sldes (> 55 Sloged
4 sl a0 a5 TL a2 o )18 L506 Co | ogae O
il ;K (b S5 5 5 LaailaS, o o3 enly e
5 99 el bwgi 485 550 tagiy 50 .(19)
SV game (30,8 Glime 45 Canl 0ad oo (2014) ), Ken
e ol 5l 5 Gl Ol boad Sas (5 ,5las
o ol o s ladiged AE Gl g Sl 9299,50Le o oo
(16) wbiso 20lS 255,50k (5,15

Al ol a8 pla 2STs 5l (65l K00 (550
S5 89y 2 e wiblioe BT (2138 B9 )3 (51>
by e 3l b STy ool S gy sl e Lag
Jed9 S 5 adsiis)lS ohug ar bogee 10 35250 oS,
OgeeldeaST 5 0 Mo (o3l e s loged STy e
S5 89y =4S ele sl pl el SoyeSul sl
5 ol walp ol des ol Jolts w5 350 Jgame
(17) axsb o pH

(2008) I, e g (5 5me Liagh 5l odel Caws s gl
9y U Coos wiil oo (5, sl el a5 Sl oLes g
SYsb oley s 4 €l lso 05 25 1,8 pad Ses
SLoml (65,0LaS Y game jo 1) ()l 5 G il 3
41> Sloa 5 2199,50ke oy @2 05 S J> 55058 s
) ) Slimsd 0l e (0l S o oS o

Ol &5 0l [aseie S5 calizes sl el )y anslie )0
Ol Gy A S s299,50ke (6251 4 b oS S
1S sl 003y yiaS 5y 0AiS yees Lawgi Jgens 2
0aiiS oS slags 3l o Jlad e as jo Wiy e


http://nsft.sbmu.ac.ir/article-1-2269-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-13 ]

Ol g (5t gy bgus [ Laalis 5yl gy 93 51 o

52

Ol i Bade p3 alp by g Les hals e o 5
S g 5 ol @l Sl oud Bl Sgo SLS 5
299552le 5 35 o Jyene Slp> jl eolictul 350 5 (2014)
Geios ! 5l Al gl ayge a3l JIE) T Laglis 550 0
(24) wsb oo
Cdlad Ol iy (51> a3 ST oy 2
L Lo JlSaS 5t plow 5 (i LS 5 L Glaman T 35T
2 Sl g Logo )3 3520 Sl 2l Copals
Gz an oldas awe eyl Sy
xSl 50 (et sl i g 039 ol La JLSGa,
(28) 055 o ay) o5 slacs Lo

alp b osal (8S slo Shs S
sl pley s oo Ly LU )0 el j5b 4 ()1~
b s J5 (B oS 5 palS g e L oil o
eSSl il cdlad glo byl LS 5
s yoe YL Slles slaylid sl oslial (25) b o
G295 55 8 3 D98 o )S ol (GhaenS| T ed by 5
2505 o (329,500 5 (852 00 iiS 55) )l
ST T Cdled 155 0 Sl 29y sy
7S Oyl sloml s anl B ol gy 45 0l osalis
e clad gy i Esly 599,000 Lansgs
g onnel Cuws 4 ol 04 co Dgy8 w5 Ol o BlusS
5,500 5 (2013) | LSan 5 Ll alax 31 pakizeo o
39—, (2011) ) ,Lan g Ashoush «,Lsl &l o ylwss
3,50 55 (2011) () sen 5 oy oo Ll Ol o ilis
JLes co i 5,9 50 (2014) Ekici wogls ol o sluss
i o> a1y Gialesl ool sl alols mls ass|
(10 13 20 24) wsS o 0ol 55 SlanST ol ols 5
aS ol s Godss ool 5l ol mls (g S A
L Ghemst (sl end il JS5 Jsid ol 5 sliona
Slabes omb la)led Jloel 5 9299500 &> 655,15
Ol (a2 00 S S () by A S
2 0) 5 (L) S5, slo (a3l rizman 5 a2l (5 5Satr
shomwlazdl (l31(0) pasls 5 als sl ol Jsb
S8 5 299,500 (Sl gy 5l ool g5 (e g0
SleS 5 b )3 fee (g, Olee an |y by Sllee
Cels Fge Jpaze () slaS g 9 JSeeS

slos ;3 (=l b 5 ((225L5) Js=idle S 5 (0
& gm0 aids 120-30 w4 ol 5 Sl 4,0 250-100
Joce 5l s 55 il a8 o sl ol 5
2 B SlaS 5 pled 5 09,5 (9, Jsl 4y S
e 5L aiss 30 o 4 81,5 ol ax 0 250 sles
Al plos g Lo ol 5o sl Sgh o ipglie 5 43,

(21) w3155 ol Ssls
(S AP PP Ol pd (Sl wsul S S (o
Lo Bl Slass 4y Sty laaigids 5> 4
Shoog, S olass azr 0.3,5 adgigds JoSIse ;3 35250
a2 Ol b Gl ladsigdls JLsle o Sy e
g Lot oy >y (pge ;0 5 ok Gl 5 gl gl
o GBla S egl sl jo JeSsie sloog S
O Sl (o dls sy laadgials ()l s
O3 ey (SOl 4,2 A S G S
&y (2011) Blots bawgs a5 glandline 1 .(22) ol 0
L gl () 9= )bz S Laadgigls LS (s
339,50l 5 pailis g0l (W53, (e S) Pl
loog)S & 3lae asgd 11 085 &j50 &8 digad
.Rhamnetin «Myricetin . Kaempferol) Jg—sM Lz
5 Naringin «Naringenin) La ;s5lsdé (v, o (w595
Laygdlég 5! (Luteolin 4 Apigenin) La ygds « s yound
4 o eols i o 3 1,8 adlllae 5,40 (Genistein)
Sl g gl (g an oSl ()l 55
2 S I, gl Gogy ol (S gl ailiard
s99,5ebe SaS 4 gl gl § O plo> ;0 423530 20
95 = 1y w58 S aido 1 Job yo wly 16015 50
Sy90 4 4d S Oyg o Gdod ,0.(22) cudls lauaseigdls
95 9 299l bagi D98 ()5 Ol (Tl e
oLt (2011) o), LSan ¢ 1gUal Lawgs Jsoxs o0 &)y
Sty B Esl 99,00 (655 LS A4S b ool
7 odle el o g8 S O 50 39250 (laaSgigdld
el Jyazme ol gy )3 5299,k 258 @
Ol Do jhaey Jyame Jd Gy SlaS 5 e Lad>
mizead (23) el oas (ol B b 2) pastive (5l
Sos s Lo LialS e 4y 5wl Sldes (gla,lis Lol
Lo ceely jLad-Las Jloges ool » ()l anl B ol
D95 oo Laadggdlid alox I plerdsind OloS 5 i
299550k 651 4 aad e (A5 Gaiow (pl &S 5k lea


http://nsft.sbmu.ac.ir/article-1-2269-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-13 ]

53

e References

1.

10.

11.

12.

Nasiri M, Farahnaki A, Niakosari M, Majzoobi M,
Meshbahi GH. Iranian J Food Res 2014; 24(2): 155-166
[in Persian].

Kelebek H. Sugar, organic acids, phenolic compositions
and antioxidant activity of Grapefruit (Citrus paradise)
cultivars grown in Turkey. J Crops and Products 2010;
32:269-274.

Gattuso G, Barreca D, Garguilli C, Leuzzi U, Coristi C.
Flavonoid composition of citrus juice. J Molecules 2007;
12: 1641-1673.

Semnani Rahbar M, Kaghazchi T. The use of falling-
climbing film evaporator for concentration of indigenous
orange juice. Iranian J Food Sci Tech 2009; 6(21): 83-92
[in Persian].

Fahim-danesh M. The effect of microwave on
physicochemical properties of vegetable oils. Iranian J
Innovation in Food Sci & Tech 2011; 3(2): 35-43[in
Persian].

Hoogenboom R., Wilms TFA, Erdmenger T, Schubert U
S. Microwave-Assisted Chemistry: a Closer Look at
Heating Efficiency. Aust. J Chem 2009; 62: 236-243.

Witkiewicz K, Nastaj JF. Simulation Strategies in
Mathematical Modeling of Microwave Heating in
Freeze-Drying Process. J Drying Tech 2010; 28: 1001-
1012.

Garcia-salas P, Morales-soto A, Segura-carretero, A,
Fernandez-Gutierrez A. Phenolic compound extraction
system for fruit and vegetable samples. J Molecules
2010; 15: 8813-8826.

Askari GR, Emam-Djomeh Z, Mousavi SM. An
investigation of the effects of drying methods and
conditions on drying characteristics and quality attributes
of agricultural products during hot air and hot
air/microwave-assisted dehydration. J Drying Tech 2008;
27:831-841.

Fazaeli M, Yousefi SH, Emam-Djomeh Z. Investigation
on the effects of microwave and conventional heating
methods on the phytochemicals of pomegranate (Punica
granatum L.) and black mulberry juices. J Food Res
2013; 50: 568-573.

Adil RM, Zeng X, Han Z, Sun D. Effects of ultrasound
treatments on quality of grapefruit juice. J Food Chem
2013; 141: 3201- 3206.

Yousefi S, Emam-Djomeh Z, Mousavi SMA, Askari GR.
Comparing the Effects of Microwave and Conventional
Heating Methods on the Evaporation Rate and Quality
Attributes of Pomegranate ( Punica granatum L.) Juice
Concentrate. J Food Bioprocess Tech. 2011; 5(4): 1328-
1339.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Ashoush I, Gadallah MGE. Effects of Different Heating
Methods on the Quality Characteristics of Pomegranate
Juice Concentrates. Egyptian J food Sci 2011; 40: 1-14.

Rhim JW, Nunes RV, Jones VA, Swartzel KR. Kinetics
of color change of grape juice generated using linearly
increasing temperature. J Food Sci. 1989; 54: 776-777.

Garcia-Viguera C, Zafrilla P, Romero F, Abellan P, Artes
F, Tomas- Barberan FA. Color stability of strawberry jam
as affected by cultivar and storage temperature. J Food
Sci. 1999; 64: 243-247.

Tahmasebipour M, Dehghannia J, Seyyedloo S,
Ghanbarzadeh B. Iranian J JIFT 2014; 1(4): 61-69 [in
Persian].

Maskan M. Kinetics of colour change of kiwifruits during
hot air and microwave drying. J food Engi 2001; 84(2):
169-175.

Maskan M. Production of pomegranate (Punica granatum
L.) juice concentrate by various heating methods: colour
degradation and kinetics. J Food Eng 2006; 72: 218-224.

Guihua X, Xinggian Y, Jianchu C, Donghong L. Effect of
heating treatment on the phenolic compounds and
antioxidant capacity of critus peel extract. J Agric food
Chem 2007; 55: 330-335.

Hojjatpanah G, Fazaeli M, Emam-Djomeh Z. Effects of
heating method and conditions on the quality attributes of
black mulberry (Morus nigra) juice concentrate. J Food
Sci & Tech 2011; 46: 956-962.

Khuwijitjaru P, Plernjit J, Suaylam, B,Samuhaseneetoo S,
Pongsawatmanit R, Adachi S. Degradation kinetics of
some phenolic compounds in subcritical water and
radical scavenging activity of their degradation products.
Canadian J Chem Eng 2014; 92 (5): 810-815.

Biesaga M. Influence of extraction methods on stability
of flavonoids. J Chromatography A 2011; 1218(18):
2505-2512.

Igual M, Garcia- Martinez E, Camacho M, Martinez-
Navarrete N. Chang in flavonoid content of grapefruit
juice caused by thermal treatment and storage. J
Innovative Food Sci & Emerging Tech 2011; 12: 153-
162.

Ekici L. Effects of concentration methods on bioactivity
and color properties of poppy (Papaver rhoeas L.) sorbet,
a traditional Turkish beverage. J Food Sci & Tech 2014;
56: 40-48.

Savatovic S, Tepic A, Sumic Z, Nikolic M. Antioxidant
activity of polyphenol-enriched apple juice. J APTEFF
2009; 40: 95-102.


http://nsft.sbmu.ac.ir/article-1-2269-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-02-13 ]

Iranian Journal of Nutrition Sciences & Food Technology 94
Vol. 12, No. 3, Autumn 2017

Investigating the Effect of Two Different Thermal Methods of Rotary Evaporation and
Microwave on the Phenolic Content, Antioxidant Activity and Color of Grapefruit

Juice Concentrate
Rasoulian Shabestari S!, Aminifar M, Rashidi L®

1- Graduated MSc Student, Dept. of Advanced and Technology, pharmaceutical Science Branch, Islamic Azad University, Tehran,
Iran

2- *Corresponding author: Assistant Prof, Dept. of Food Science & Technology, Faculty of Food Industry and Agriculture,
Standard Research Institute (SRI), Karaj, Iran, E-mail: aminifar.m@standard.ac.ir

3-  Assistant Prof, Dept. of Food Science & Technology, Faculty of Food Industry and Agriculture, Standard Research Institute
(SRI), Karaj, Iran

Received 1 Aug, 2016 Accepted 25 Nov, 2016

Abstract

Background and Objectives: In recent years, microwave heating has been increasingly popular all over the world due
to the unique characteristics of microwave energy, that can be used as a suitable heat treatment. This trend also seems to
be associated with increased awareness about the advantages of nutritious and healthy foods as well as functionalities of
certain phytochemicals in diets, which may act as neutraceuticals. Microwave heating is known for its operational
safety and nutrient retention capacity with minimal loss of heat-labile nutrients, dietary antioxidant phenols and
carotenoids. The aim of this study is evaluate and explain a suitable method for production functional foods and
extraction of phenolic compounds and antioxidant for Specific goals.

Materials and Methods: Grapefruit juice was concentrated to achieve the final brix 42° by two different heating
methods, including conventional heating and microwave heating, at various operational pressures (7, 36, and 100 kPa).
The effects of each method on total phenolic content (Folin Ciocalteo Colorimetry method), anti-oxidant activity
(DPPH method) and browning index (Hunter parameters) were investigated.

Result: The study shows significant difference created by the microwave in the content of total phenolic compounds,
anti-oxidant activity and color concentrates compared to rotary evaporator, at a confidence level of % 5 (05/0 = a).

Conclusion: The results showed that microwave method can be used as an appropriate method to be used in functional
foods production and extraction of phytochemicals.

Keywords: Phelolic content, Antioxidant activity, Microwave, Rotary evaporation, Functional foods.
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