[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

Ol 2! (2138 gsbuo g 4355 pale alxo
9-19 wilxin 1392 ol;i.m.gl.? 2 o ylots o Jle

Sogmo A ST 9 9 5 wle I3l 3 ligiS G5l g galgili gy 3
Sl 3 3l ‘_;;)3;_,9_,

6 4. .. 45 1 4 .. 3 . 2. 1.,
SLE CuilS Jarego (ool 13,5 Ccmmdeons [a) C s 88 gaeme Lo Jlase & pedle v ye o ie |l

Sl Ol o oy iy s (K psle oS (libuliny pole 0 (ol IS el 2ils -1

Il @5 w0lnl 65588 S5l g 3SR s ol 5 23,5 S5l Ssm ik i i gy Sl [ s o i 2
hashemim@abrii.ac.ir | s Sl Cany

Ol el i S (S pale olKails ( olAE wilio 5 4355 0aSails (jgiS IE mlio g shadas Dlads gl ( 51 wlio g psle 09,5 Loliwl -3

Ol @ w5 (oites 5 (B i aie Laghy lotils -4

Inl s ol 6,58 S355 S s 00Stmghy o otaghy sliel -5

bl el e dlodleges 9ol oiign apd S pole olStils stmghy okl -6

V1221 o pds o6 91/9/12 1,0 g 6

ouS>

4

Ermas @bt DL 5 0T )0 (LS )l )l (2B Jalse 4 GlE Sl s @ (KB 18R g Al
JrS Gl ol slagig, 5l ookl Jds (e 4yl aiils JLis 4 Gl 3 sl G5 ogee (nl (g B 0ile (Rl jslae &y (o 800
Slegidis HaVsod 30 Glis S jraliudbse 5)I5 .l (55,0 HLil 50 (551055 (o) 40 (S AL Goge kS Lai> g olud
ol giagi 0 L ad o ;500 el (il @ld soslal als 1y 2B as conls il Bl g gu SO 5 STye
s (6 I0aS ey bl 5 CuS Bas coges slad o 13l Gaa b i sle Ggedsaliil (SThos b o 2
DG () 52

4 olieS a0 0125 ol 1agilb 100 150 210 wl,3 (go3lasl b ¢y gunnd 90l b cccisls 51 o (S35 (so9ue (RGIGy 9 g0
LS 5eslkz b 6ylS I 70 s Cughy s AEL°C (glos ;0 sl sladisas ol ot 4 5 (RO RS ¢ 29, Sedd so3ls lgie
el dlge sl 51 a5 le el ol s S)08 S5l g (o) 0550 B9 Ll (sooguze b (a5 glagasls IS5 an b g
At 5 i e S Sl 5l gl ol s AT el kS Sk 553 S el Sl gl
(o>

AU S slaasls i p g o2)6 2ld 15 15T odle (fi9S ol Ggmdsalyil b (S 055 S0 by bl
Slyets 3L 28l )P 20 yd 5 a5 BB (9 Sl g il C8L plouiul dall (aige b anslie )3 a5 5ok 4l ot
00l (Ao (Soge 1S SeygSiusl sl g (rilimgiil ( GlannST (T Clad Lais izen g Gegmael Joloe sl Slge 5 Aol
8 2l el sase 5l e (o n 3550 (o Slra Lo HLa 5l e (Gaised g i wali saiges b alie )3 ol

G090 (6,185 il )3 LIS g eal (29, (lgie 4 Wilgh oo 58S Sl (ammdgalyil b (SSRDg (Sogan (B Ds (G T A
el B yme S S ogee l CudS iy Lads 5 (1 205) 55,20 w55, 8 51 Ll s (o

Sloslil 0oy ¢ Spogi (35S Sl (gemdiolyil LGS YU 31y

donio ©
<! (Non climacteric) 1,551,5 .é slogaa (55,85 Fragaria x ananassa  ole sls s 55,8045
b 60l oL (59, (Sl 1, JolSS g Eobs gl 10) el Rosacea  goslgil > glacl 51 S, Duchesne


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

hen g i Lol fonlsalsil (idg

10

S rman Gl 0l o 48 El (b (09 Seend
Slay il 5 ams 1S | g5t sLnonss g
Dyd ymie (2ld SV gaze (Jmly (Sleyl]

Shs slagidg jleslanl b gliize o>
iwlds oS 5 adex 5l (S n g g Bl
151 (15) kel 5 (14) 5ol (0) o 5 olislis
ohen g Vargas .wilos )57 5,155 1, (53095 (5,lsl e
Gibyy olye 4 Setlghaal b oS 5 50 1, olisnS (16)
in 6 )0aSS 55, 14 b (S pog sosme STy
sbogyl gl el aul S5l 058l casdls S
Riberio Lwy 80 (g5 ol ea a0 oljeus 0l (K80
by SLgS sl ol 5 (5555 S 5 5 (9) lSem
23 i sl (7) ol ,LSea 9 Hernandez-Munoz
(17) 5505 sy o o8y LS a0 (S B0y goges
5 ol 5 (295 m soslas b oS 0 ) pligS
o=l L a5 560, )5 480 (g 5 50 sojlas iz
el 535, 14 U 5805 ke lo it
ol g ol oS 5 51 (18) LS 4 Perdones
9 03,5 o3l (K RLg ogee (b slp 9o (S99,
G155 395 00,z 1, D°C slas b 4Ll yo ()i oyl
G 295 LB b ool Slr eiegn Gl o s S
S o5lasl) o592 %0725 gol>  Sgand golgil (S0
= Sles oly 5 ualisl Gas b (5iegst (50-100) £10
SehS i g 0pee 5 53 s sl 4 ol
S AL °C slas 13 )i ol Jyb 5o oS80
el 00 gy o W70 s g,
Bigygolge o
33l 10l Sl gl golgil (g ilwostel
o Soop Gl azys o ol e (Solealal) G,
%05 Jodoo jlojos ais ools Lo S o)z gd (galas
Sl s b o W B0/ g S wlagul o oS
e (19) st 8L o1 e (5 b o o5 L0IT5)
el 6350 Iy Sy s B sl
ik 5 4 5 el ALl Lt 5] ol
g gol Oly3 oLl a5 (gm0 a4 ol 00ld jaue Sl
15 OlysS il e gy yiegils 100 & 50£10 Jol>
.39 2500ppm coliciwl 5,90 ibgs

245 sk a ol Gl (K805 adgs o ) ppoe
sgo> Slam odgs o5 12 805 ele 451 1390 L
o=l S (2) ws adg ol e (Shoe o5 42000
Lgld._:.).:u J"))‘ 9 TV"JG ‘)Ja.c ‘usb ‘6)me Me 4 0gu0
2 e SLLS 5 g I laasl daaid ol S o
(1) 3)ls oo 5 (S5 pg5 oo

u.uL_M:ﬂ.u] 9 g_i.u)siui M‘ ‘_},Mub JJ») 4 o0guo LJ‘"
Ol GalS g s (Sl a8 iol58l asle o)l g0l
ke Y i e o 0 (K055 (3) Gl ys gl
Comlo 9 YU  Sglio cdlad (991 g0 ) lgl3
(4) 5o 8bsS (5,085 Ly (> ,B olud &

Ol gl o ‘5_;‘9‘)5 sla oM 2! gams o
2ol i (o)l i 5 (K305 sosee 5,50l
Lois @)L jloslinul 5l pue ala g, b Slo)lil oo
0g—no u_:‘ L;)L)Ai) UM"JB‘ ULAAZ.A (5) S| w)f Y o
(6) oo J S Jaueil aiile glag, 65,5 4 b,
Zloal 5l ooliiul § (7) puendS gol> LS 5 5l oolil
5wl sl 3l (S ailos,s 5155 (8) gl s
Sz 5 oo ol Sl il sl (Slles
5= 0 A LgLﬁwy b).])Lf ‘U] MSLJ w—‘ U"’)‘““f
2 St )0 0jgpal Zanl (anl slo ey sl
slogidg (fle (Shes slagidn (gl slge
el o ooy 5o L 5l alises glgil.ailonss (g3
Olaiin g Yol aile wlazd, IS 4 STye5 sl sy
ol (LA) B ey <0155 (9) ol 5 lias o
ol gl ‘_,,M,S 5wl 5l al 3515 6o !
a5 (10) 09t o0 oty lag BB 5 Sl i by i |
9 Joinds Gralslasile w)ls (Slays 5 (9,500 s>

2003 Jlow jo 55 5 055 slay9iS o l9S adg
eols Sl 50 (13) et 5,13 0l 500 SO b
WD s S g Lds jo oole ol 5l o 30005 90> asYlu
30 e s=loly dens (olez osm Il Jdo an l5e—S
5950 hunasl ZMol @ oyl jo a5 S13¢ Slge (sodus
SSydsi s ieS slaphd sy S & el S
e O3S LS Gl 95 e s Wb O b 4y (o
soola eg 3 adly yo oljeS (13) ol o i


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

11

1392 ol 2 o lasd it Jlo el i qulio 5 4355 pole e

sl abidls &S 4 jazme a5 CO2 4wl (50u5,.5
MalS o ;o 5L20%20%10) Sty (gabaizme S 0
i CO2 e sl ool aislis lon 4y Sga5 8,8
9 S Sl o Doy ogee l (patine )9 Lawgs 0ad
(20) 0 awlne Mg CO KG.NI o - s s
Sl ol sl | S T iy
o 40 4 (g (Ken ghiged o) 2 Slapns]
(oLl Merck o5, 5) Joilo s o1 Ly 1 Joloro 2
Ceypw Laads 15 cue au Jols byl .o aslal
39 & o 5l i (L 011 g 590 c5les aiBs 490 4000
&S ,) DPPH (Di Phenyl -1Picryl Hydrazl) ,=.J L
e cinb w0338 (0/03 g™ ) Jgilis (IS ol oK
UV-Visible yiegi8gmSewl ol —wo b vy Jotoxe
5151m zy» Jsob ;o (oLl csle (CECIL &S ,2)
(21) w e
SRSl 5T cdladlh = (DPPH L -aiges oo IDPPH Lix )x100
Sble (5 So3lasl jslate 4y loplowgil Cdald (s
10 a1, (Spos soad oisen aised o5 1 (bl
S S bl (o] o) WL (5l ilie i) oo
oS byl yo Jol digai 503538l (Ll laSms 25',5)
30 5994000 e s b s g boglis aido G o 4

gloam 1) oYU 50 590 Gle aids 156 Cioe 4y dids
T Jsb ) yresids il sl aliws @ o i
S bl b o yguml ST ivie cos oS D15 nm
(a—wsl,® Extrasynthese =5, —5) 9595 ol5=3 paslw
Gy Aigad 50 3290 Lo pilawgt] Cdale .0 a5
=l awbre gl IS s salolae SaS 4 ppm

(22)
Sl Ol G sl TSy 98wl sl CBlE (i
S i andliald) ol ! Pl pid e 8 S 9Su]
%8 5 ,¥g o 01 TBHQ (sousS sl Jolmo (g9l ansl
LSw a8 ,18) (=l e 4 plos o 5l Sl !
9 09933l 00 i ad S5 BDgl diges p,5 2 d  led]
Jols Lglie .ais 3s0m aido 4 S a4y ol bylses
a i35 10 oe an aads yo ,90 4000 Ll i s
b B 4 (99 56 ilelaz 5l e g od God il
Lo lea od 03938 >3l Pl il Lo 8 Toasme
4 29y B o Seh Hle 4iBs 10 Coe 4y aids 90

el o)y (S ADeS Soge logae (PO gy
S 0975 pas ol 5 S g5 5o slalels
olasl s 51 SS9y 0929 9 (7B slacighe (S pd
odd 4 g 9alils Jolowo o 1) la S5 S5 ol Jb 2
sles el l sga> jo g j9abge aido 2 o
S ay 0500 gl (59, Gidigy b 05 (5,5 20°C
b S Bgsb s ogee «iuled )3 09d SAS dsa L
70 s cusb, b 421°C clos 4o ks by By
Al (g,leass

RO IS (b g mTojluil 8590 Loy
HLl 58

S5 oslasil 5l 8y gumd golgil il )3 (g0 31l puund
so3lasload angd gy CoksS 5l laebl (sl o yeiie
hd goslasl e ad e brioa o b e ol )d
3l ogi— ol o eolaiul 555 (SLa e d5alsil
Scanning Electron ) SEM o, (59,80 CSag,Sn
L (omly elo « 54160 Joas >Los) (Microscopy
(18) wis solazl yiogil 100 51 S a5 & y08

P9 G=b KOs i LB sana ]l dpl
Sl 5 i g s (1995) AOAC 942 /15
dolme 0gua 0,5 100 5 (o LIT Merck &S ,5) G i
(16) ws

so)las o Jodoe aslr Slse J57 I Jghoxo doler lgo
agS 135 olKiws 50,5 0, dlS 51 oy coads Blo (sogue
25°C sl o phaie ST L (0,5 cols) Jusus s
(16) s 215 5 55l

Slogme S35 p 3 358 Aomiw (sl 128 plSoinl
HEKS Jos) grwcdl olKiws § (omiw Sg-85 (90
o 50 0 eoliiwl 395 300 Juwsg b (bl el
3 ey by ol 418 13 L (5 ) 0,545 alis 550
S5 Ol 93,5 3ghi ogne Z8L (49,0 40 ;0 Yo
g 5l 4l 90 30 (555 o> ) o500 Ly 2 00 o)y
(7) as s,So3lil ]

59 2 51 BB 3 (59 il wo po e gl 1339 <
o eSSle g (09 5o g Bl wall g JlenS (Saiges
D3 & ddsl (55 4 S 09 Sl i 10051 e
S Gl we e

s i 00 5l oolatinl b s Dol el oo
S 5l ol&iws ol s oLl (oLl esL) Testo


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

12

Oedsalgil Gidigy ;3 (gmyp o L yed BB ga !
SN AT Goge ;S ade sl Sl p Ol sl
A Cud dall g oad Hlewd ladigel o (6 b sire Digles
Sibg Soge )3 Ayl (2alS 4 (50 4 (p<0/05)
Sl (6 yeS ol aalll (gaged Ay Cumd 00 00l
S Fa0le 39, 8 Lews wals (sloog o casdl (1 Jguz)
A0 glmosls Lyti amy g s ) 5l 9wl
b &Ll GleS ol g gal 93l b oslo 2tg
ol Laosls 5eSile sdumlin gl | Jalomo duls Slgo
Sl jo 6,005 ey b Jalore dule slge cdale aS ol
3 ledsgel (gden gl Dl ol g iy Jo3 Wiy,
(1 Jgaz) <8l Galiélan 4 o ke 53,

5 o slroges il plSoinl ol pis el ool
el oo sols s 1 Jgam 0 (51045 Jobo yo vals
9 )besd GRALP (e § P Dol mll 4 4z g L
8l Lol ais sdal e pii g, ;0 sl i
Gl 5SS plez 59, 50 wald g Lo Sla K g
St o laall slaassel jo asy) al g <l
Slojsy o 5o slesd Gloosie <8l filie 309 )55 2
o 5 S (g BB sd (6,100 w0 le0 U el
el ) 9525 L (5,045 050 (LG LS 5 o1 5
595 5% Wald sladaiges 8L pllottnl 4 Cond Lz e
050 ),5% 5 (G fmlin undg il piin

el 5 sled sl K305 (s St 159 <
el oo ooly Lias 2 Jgam 48 5, olsy Jsb
SIS S 3,4 3 358 e Ao S 555l
39 Ol vl g Lo (Giged 93 y2 53 ()59 Sl Sliee
o vals saiges jo asls ool bl as e Bl sgas
Dby (K055 a5 Jlp0 s, W3IS0 4, 55,8
aS il o5 <UD Ly Sley adatie yles o ool
30 sled g 2l (agel o Ll Sre Dl olonl o
28 039 <l asg, (p<O05) wt (et Lt ) (o
L i )8 ske 4y azxgi b oad ools (g (K589
el 09 cblaz STl asbl 6,10a55 pao 3l 5,
sloasse 055 <l 5l 55 59,20 51 o sladises
Dg feS phie 59, ;0 wald

56 Coles o g ks cbglse L8 o9, 5B L 1) sanl cawss
clw CECIL &5 ,-2) HPLC olfws 4 ool Cavy
55l 09 Slke HPLC olftws bal i o 55 (ol
o5 <015 mi/ming b ,> e o b Jgibio g o slajlé
M 5L, 551 Gds zge Job o( C18) ODS iy 516
(23) as a3 3 L jo aido 20 )5t G gy 245
6|oéb|_.i'~o O ygmo A ‘5>|).‘> oy d‘)& o o M
9y S5 slade (50, gosalin Lok (oL
B> 09—o «Gla_.u 3 6‘09_9‘5 LQLQASJ JL’U‘ 9 ‘_,’59)5;;93
O yg—o 4o Og>g0 6&05.:.@ JS O Cond ‘51‘)9 u‘).:.o W)
(16) wis arlns do o

O Sigas hgy 4 2las)liome S SHs 2L))
aiols plil 125 81, gosl ol oo ploul cdl g ol S
@l aiog ond (el by, nl b (olid] jslaie 4y o5
WS ey IS ARy CebB el

b 2 JoyeSh Gialesl By lagygasl i lel Julexd
ool iubgs g dali sdiges 90 @ glp Solas Sals’ ok
le_;‘ U”"ﬁ) a ‘SA.M.ILA)T L;Lmoob 9 PL’U‘ )‘)S.a dw Ls W
o=l 5o a5 SPSS1E Jl5els 5 5l eolasl b
Sl o a3l 5l e u Sk (sdmslia glp Jiagh
(p<0/05) s, 5 Jod Jul sl :Slas L scheffe
ol oolaal

badl e

ol o b oo augs polas u,.s.m.’,.o‘yb O3 gojludl
100 ;| 5o sS g &lyd sl a5 ols oLis SEM

(1 JS) 05 sregil

Sol> omndgaleils sty (39Sl CSmg Sn g 1SS
RUTSY


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

13

1392 ol 2 o lasd it Jlo el i qulio 5 4355 pole e

090 L) MLQA ) U‘)M uMﬁA‘}JL‘ LJ ouds ools W}: ‘;4)9;_;9) MBL) ‘5».1“) 9 J9L7LAAAL>Q‘9A 64.4\JM‘ g_)‘)A.».x.J 1J3»\?

Syl Glej 5o Gibgr (e

20 16 12 8 4 1 () sl b e

8 8/4 9 aslis (050100 g o S ytmsio! @) ats sl
72 T2 84 84 84 9 O

5 7 7 el (S 42 52) Jslomonolrolye
6 6 6 6 7 7 O

171 13 18 aals (gereyio | i) cdly oz

1 12 u3 13 13 18 JO;

b aslin ;0 Gf350S s polgil b o ools (g (S ogi s 23yl 5 039 S8l i 2902

stoll ploy yo Gl (9 (sogue

20 16 12 8 4 1 (92 o)t e
3/5 anls (o)) o9 bl
3 3 2/5 1 1 0 e
- 1 - 4/5 anls b
3 - 3/5 - 4/5 B
- 1 - 4 ol she
3 - 3/5 - 4 e
- 1 - 4 aals 5,
3/5 - 4 - 4/5 e
- 1 - 4 Sals a8l
3 - 3/5 - 4 e
_ 1 - 35 aals sl Cuxss
3 - 3/5 - 3/5 B
- 1 - 4 ol S5 iy culls
3 - 3/5 - 4 e

60
= = Ll —.—)L,,_._,
g
g "
O
D
S
320
:)
i 0

1 4 8 12 16 20
(675 RE PR RS
Osedsolsili L odls iy K505 e S Sl pesd 2 S
Sloybl glo 50 Gidgr gy Sogee b malie y ljenS

PO R SO S R L
el 0o 00ls Lis 2 S y0 (6,1 ley (b vals
Gl gl uiis Dah Db e alaxde aS 4565 len
(p<O/05) (s o ime S5 4 (5,80l 59,8 (o sl
G5 105r (5,5 0le 53, 20 (b Lo sladised 5l st
BRWE:EEE SLIR L] - P VEwe Y IR PR S S B
LS dgn ol 5 00 08 gy (sla S5 S0
O 9ol L jlod sloogre )5 (b Dol falS
25 Selnbe St plo o1 Jlis & a5 05 (35S

2l ialS g


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

hen g i Lol fonlsalsil (idg

14

40

—— s s

30

20

10

s ol el (ae0)

1 4 8 12 16 20

(a))slolsl e

Lools (i Ki,80s8 oS ol colled e it 4SS
Slolsl gloj 3 Gt g ogee L dnmlie 15 35S (gedelsil

PR WU S VIR W Y R FNVES K YR W) ]
O U 0 5,104yl (b walis 5 e (S5 30g8
L &,..»)95_..;1 M‘ clale 4._>)f| el 00l ools ULMA.J
Sl Lol ccsils caalS (gaig, wall g jlewd (sdiges g0 ,»
L ools Lidgy S5 3005 10 S ysSl duul rals
gy g oz 5l yieS Slie ay GligS (g 9ol

(p<0/05) 54

~< 400

\

< 300

1 4 8 12 16 20
(o) sle bl ols;

ool gy o505 SinpysSaslbal e Sl 5 S
Oley > Lbg 9 ogme b dwslia o (550 (ygemd galsil
s,

5 )bt KA Goge 2P Ol Il w0
05— o=l > dmo 0 Ojgmo 4y Ll o (g )0aSS b Ll
2 53 Slostd SnaS) sl 5 (Fout) (TS ol
e 63 e SalS glis Ll o wols les B S
i35S gl 3elgils Ly i s 5 a0l sLaiges
%28 sals saiges p ez 59, 50 .( P<O/05) ui sualice
Saisel a5 ot g, 500 ol > 10 jles gaiges
%20 Lo (sabiges ;0 d Bi> i eb 4 aali

A edalie ol

-3 u.).)..uL_M; O‘}_:A ey Q-—:‘.‘ 59 ‘_,.ul.s.ms.q.f clals
ose Geilimmgiil e (a3 Ls Glste 4y a58sIS
2 Lepslwgnl cbale ol s as b, (S50
ools ylid 3 JSs 4o (6l (b vals g ks sladiges
WS aals b s slooges yslwgis] e ol ool
2 owlbewgnl e bile (p<O/05) cals (o s —ixa
LS (6t (5 108K Cn 59, 4 b vl Koy
590 Sl ) (6,10aS5 0550 (b L5 Loy i, ol ol
UealS il §g, 40 A4S (g,5-b Al il dsll (M
39 Oyl 9:.3] cbale Jolie o0 b osaldn o Si>
595 5 Ol s 90lgil L ools iligy (S5 8095
oLl U g ol 51 e Ll ols las ciulidl saig, pajlgo
Sles ages 5o Lappslowgnl cdale zals g )l0ass o\l
(SIS i 59y 50 (RLS 3925 b 4z STad ool
Oilmgiil oo il o sladiges ailmgnil cdile

Og w‘b)))lu.w M)9) )9 0gue

——aly =l s

% 400

1 4 8 12 16 20

(675 RS PSRN

Looolo by (S5,8045 Cpilewgl oljme ol pss 3
Oley > Giebgy gy Sogme b dwslie jo (3558 (gandsalgl
Sl

Jomiliy Slyds i | Sl T i iy
O gelsil L ools (idigy (S 8058 ) Gl ]
el oad ools las 4 S5 58 GhSs Oe s OlisS
Job ;o SlauST il Joily oads cud gloosls ol
Lol codly rals vals 5 jlod (sigei 93 0 50 Slo)Lil
g Fape Sl waalh (506 50 Sl W)
030 5 595 20 51 Gy (GlonS BT Sy &5 (550
ald (seiges 5l yidan O3S g 9alsil b oolo (g
O G Dl SR D)le 4y 3g i G, 50

(p<0/05) cusls 0429 valss § Lo sladiges


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

15

1392 ol 2 o lasd it Jlo el i qulio 5 4355 pole e

‘é_k ‘é_i)ﬁuy (GO0gmo 4O M‘ U‘)"‘A MM‘ U‘M
Slse G225 Gl sles b gla )Ll ohag 4 (g )loaSS o)lej
Job yo aud an aul acs alSs Jdo 4 wilgs e aS
o] el 4y Sllllas 55y 5o ] ol o kS
u,».bu o aS Gl oads e)L.'Z;\ ‘;J)Sg_;}) Lg)bt\.i} ‘;o
o0 03ld i dgs (sasged 10 .(16) 998 o ogue aal
G god Ay Cumand (50,8095 (G050 (i ljue 1alS
gVargas 3>l eoel Cws a4 @l jo.cul vals
Ol Al Sl o kalS W, oo (16) o K
R PR

LQLQU,.& 9 MM‘ 0guo RV u‘).uo asle (GO0 Jueb.c
o=l 50 Jadoe aal> olga o jls Ky 09— ;0 Joloe
Dol e gabges o Lol cails LsalS susyg, dsllas
Sy 5 (16) o)) Sen g Vargas .og oS &l i
14 b (Spog Goge p el Selgl - (ligiS i
95—y 53 039,S 4l et s (65l 55,
=y 39,4 b a5 (25) ), 4 Hernandez-Munoz
ZOOC LgL_AQ 3 ‘é_i)).ﬁuy (§O9ao rv.u.u.lf 9 u\)y\.\f ):‘
o Jdo 4 Jodore dals vlge Dl puss .28 5 O a0
a9y w8 wgige 4 lony JSLwso Jos g Jolw
‘515 ol UL"') UM"JB‘ 090 60)LA.C clale 9 bl LS"“")'S|
8 Seadle J3 e, 4 S G138

Py LﬁuT MBL) Lao%,.a Lg)b:\.i) ‘;o s.dl.’ W s.t‘).u.v
sL_.bJ9LM» 6")‘9—.’.‘5 u_)JZJ 9 b““)“‘] wJLxﬁ Sl u.imc
oo 5 e 15 555 05 o 5 ey ol
O 9algil L ools g (S 85e5 50 .(16 :25) wsls
Ao 50 g eSS o a4 (Sade s ol ligtS
o OQH UV G0 090 )_.\—05 ‘rm):" ga_.JLxﬁ
593 Slidss ,o b (25) ), 3 Hernandez-Munoz
60455 55,4 (b |y (S5 B0 (sosee il (Zhw hals
S (dSges y0 4> 510,515,135 20 °C sles o
5 M Ol 055 S5l g galgil b ool o0l
i 2ol (gaTges A Cond (5,805 S8l plSouul

o 059

80

60

40

u;“)-"> (*‘*")“")

20

1 4 8 12 16 20

(9 slos bl ole;

Loools Lidigy (S,8095 (s05m0 o > S pd Dl i B sl
Syl ploy o GiBs s Sogee b analie 1 (l555S (ygendgalsls

Sloasls ol il s sdiges o U)]
B o)l ell gaiged Gl gy gwyp d)se (ow
eyt & 5l sme Dalis g bl Jolo g 4y bl
2 4 ol sanlie diged 93 Gl Cye s 4 aylez 35,

(p<0/05) col o 00ls ylis coglés o) 2 Jga

-—xy e

o9 0595 Jlas (510450 (o 4 4z 53 L cojg
Slg—s 3,5 5l (2 sla SIS 5 g S 5 (K pOg
Soge (ol CoieS Li 5 s len S5 ln oloond
LS 5 el sle,Saly aslyl Ko (g9 3l pisolus
oolaiwl b gy cpl 5 (o cenl o655 (6 ks Coonl
o ali e a5 el (5958 ke (STyot slaidy
(0) syt e 5o i i 5l 5
3> (Lgedsalyil) (S Gidsn (095 o (ol o
S i g (S0s 6 Bwle (ll sl 4 ol5snS
59 0 ool ] i Su g (gog—me ) CrS
13 goslas! il s Lo an azs; LSas yawYeo,d
b odaline gandgel i 55kl
o 13 gl GralS gy guad golail il ) (go 310l
S 3 09d o0 Sidar Sonind S Blge (LIS il
A8l ;had (sl ;5SS z S Sl ogae (pOiLg K00
a S O] (203588 (20LS 5 050 gl (kS
7S osee om 3l Clled et )3 3580 Ol 5 (ST
oludl dalgs Fogel A 09 e ud dwld g 0g dles
oa-d plonil Gl galgil slaitisy 59, 5ok Slalllas
el § S5 goshisl alS ams oo bt 4 el
L aolio )0 (Al CudeS 35n o SlgS o0 (] (3092


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

OHen 5 e Lo Lo gndsalsil i b

16

ST el Jeol, 51 b sl il o Jskos cliblons
55 (S o Geilestl 5 S psSlaal Ghals ol
oS 5 90 ol el SlownST 5T cdled mals LYo
Cellad Loy le 20lS L g w3yl GlanST 5T Cools
S pg 3 (21) il wslss el 5 oS
oo Laas iy SloeST sl cudled ool a0 by
5 S y95w] sl iy Laas Lo 4 wilgs e 45T
Gdoss 53 adl wald (sasged an Comnd il
I, ShwnsT ool cdled zals (26) Gao g Wang  olice
3,8 IS OlhgS Gbe b (A0 50

» Sleylil lej (b 1Sy 98wl sl Gl r0 Ol it
o=l iaalige rals (S5 gs S ysSwlannl Glie Ll
50 S5l sl oo ST s 4 silgs o ialS
5150 PH a8l e peaslonnST 1y ogdle ol L e
SIS ORI WV VOV B X ERNBUOVRV{ 1 S0 (1 [¢) IR Ty GO [P
9 0 A Soo oS ol gulacnST 3150 ol ol
8 4 SiaSly (saalol &g o 50 g sl SujeSwl-L
6 st s ] 45 555 o s SigS5l5- LS
S 5 ol Gl 5o auad il Al (o g canl iy
53 09 s odaliin JL3l o (S5 R0 (6l e o
510 @ (3 5enST 09,9 Olime J5uS Jdo 4 Lo (seges
5t 7S el Gl G2 e (o3l ol g Jsles
Ol—e ol 75 (26) Gao 5 Wang  segs—;
Al iyl ey clsd b S g ol

5 ek i gl 150 ()I0aSs (b ol 2l S o0
by ol o (K pos sosee (16 25) o5l clla
U s 4 g, ol aalsl b 0,8 oy Sowd <l
oanltio (S35 Jsbw 53y o 9 Sy
S s e 4y o o ieby (583 55 35500
58520 4z 55,8 5l )5 usle 5 oLl Bagas 4 55 i
gy 5l esliul 1,5 lF s Liels cdly a5l
5 VU 3ol Jol 55 Ly liiS el
8l cplin (17) o) S

pab hae) osee (SThgE 5 5l Sk Lo )
5 ot il s e Ll e (g lea S (b (S5
Slaiges )3 0 oo (ougmme L 050 (oo Pl Cled
Jole OleS 5 by Bri g Guis 225 Lo 40 Lo
b 2byl e S ARy g pab g jlae

a5 Gl 5o (SRADS Gosee (9 811039 Oy
oS 1 e bk casb, s Bds 4 Ll e gl
23 (S 5 )Ll Cughy g Lo 4 a5 b oo Gl
039 S8l GlhoS gandsalyl Ly osls (Atigy (aiges
GABLS 5l (8L Sl e gy (nl b onaline (558
5 b GRlS sl il bawsi Gogie haw J8ls lab
o5 (5539 Dl 505 eSO Gols s |
= eedS 9 QS b Sl gy p0 a8 (S PO
Hernandez-Munoz g 5,la5 59,4 (b S530s
o )15 el Galidl o (25) ol LSen
Sl 22U ek Dlitie plo b amlis o pligS
5 (9) ol San 5 Riberio lawss (5,805 so90 359
eI

S i L (sl o0y Jsho Tl D Oyt
Sad L et Ygome Loogo (5,104 oy b ooyle
"l Jo 4 Wil g i (nl &5 Wl oe aslol (6
bl Lol sl (65,51 omals 5 Jolow S50 sla
b anslio ;0 OligS Gomndgalyil bosls adigy (S5 308
GHLs a5 sy 5 i Gl sy, wals saiges
el ogs (o3 By 5l )3 (Jolu Blis Jlad ials
oedS” 51 w0 U (25) ), Kea 9 Hernandez-Munoz
250,85 6l spelie gt (A0 Soge » GlioSs
OlisS 5 oy b (18) ol Sen 5 Perdones iz oo
Olie 8 (S R05 » gad (89) bl b oS5 9
250,85 IS 1) adsi 508 ST (60 sy i
2% obemgill adlsl 81 il ol Ol
sgme 013 Lol cogae (Somsy Julo 4 Yz anlllae oyl
$0aSs b Misel (uiVIsd o3l colld iz en
Ol Ol 5o gvas a1 5l ey (g il ooy
cdled olidl o an Wlgh so a5 0l cdwlive asli
O yss iz 5 (16) sl sl ST s L a5
P oS iz g 510 390 0900 08 4 (uiless]
gy iy ol 53 (7) )ls (S 5 (o2 9590
e S Lo sladigad 53 il (talS Secal
5 ol Slld (g a8 s @ Wl e alis saiged
ezl b ol adllas mls asl S sl Lais
ks cisllas (7 16) 5o o lasxs

-5l e (50055 (o o (il T (ST colled

Jeds a oS, ol 4 e 2l oo 4o SlowST


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

17

1392 ol 2 o lasd it Jlo el i qulio 5 4355 pole e

Sl 5 (5510885 o 5o jles (KA Sy gSslan
et Sl 00 Lras g ald sdiges b anglis jo
Sl (215 215) 55,20 4 59, 8 5l ogae (5 B uile aSl

el
S Olnl 65,5laS 3 gSSgm eaSaagn )il

| W‘ﬁ 3 L) cd.e‘.c 4) |) 0)9)_‘ ‘;Lo wb
Slishoss dumhe 5,525 (2l mlio o plades Slides

Sesn ol je )len ol 65,0leS el g (B

References

. Dris R, Niskanen R, Jain SM. Crop management
and postharvest handling of horticultural products .
Science Publishers, Enfield, NH 2001; 1:363.

Phalsaphy P. National Strawberry Festival in
Sanandaj. Available from: URL
http://www.kurdpress.com/Fa/NSite/Full Story/New
s. Accessed May 23, 2012[in Persian].

. Erefe NS, Matihaies K, Simons L, Versteeg C.
Combined  high  pressure-mild  temperature
processing for optimal retention of physical and
nutritional quality of strawberries (Fragaria X
ananassa). Innovat Food Scie Emerg Technol 2009;
10: 297-307.

. Wright KP, Kader AA. Effect of slicing and
controlled-atmosphere storage on the ascorbate
content and quality of strawberries and persimmons.
Postharvest Biol Technol 1997; 10: 39-48.

. Bautista-Banos S, Garcia-Dominguez E, Barrera-
Necha LL, Reyes-Chilpa R, Wilson CL. Seasonal
evaluation of the postharvest fungicidal activity of
powders and extracts of huamuchil(pithecellobiom
dulce): action against botrytis cinerea, penicillium
digitatum and rhizopus stolonifer of strawberry
fruit. Postharvest Biol Technol 2003; 29: 81-92.

. Wszelaki ALM. Effect of combinations of hot water
dips biological control and controlled atmospheres
for control of gray mold on harvested strawberries.
Postharvest Biol Technol 2003; 27: 255-64.

. Hernandez-Munoz P, Almenar E, Valle VD, Velez
D, Gavara R. Effect of chitosan coating combined
with postharvest calcium treatment on strawberry
(Fragaria x ananassa) quality during refrigerated
storage. Food Chem 2008; 110: 428-35.

. Cao S, Hu Z, Pang B. Optimization of postharvest
ultrasonic treatment of strawberry fruit. Postharvest
Biol Technol 2010; 55: 150-3.

by g sld Lo (oS58 1 (g S A
ettt g Slyeeis 5 BSS aler 5 loguns s Ss
o=liosls el (6 Basile ¢ i g (Sal p, aiile
Ored 41090 o0 0920 (nl 4295 BB Sluls S gsdge
G B 8le e Sl sl jo Sl sl gl e
Sialidl aalllae ) o ol alol s s (S5
ookl L 55,8055 sosme CoieS Lai> 5 5, Fuile
Ol pss Al ool lid a5 g 1565 yguad gelgil iidiey
9 O Dud (59 Sl (e Jolome sel> ol
Ol 5 STl llad iz o0 il sl 5

9. Riberio C, Vicente AA, Teixeira JA, Miranda C.
Optimization of edible coating composition to
retard strawberry fruit senescence. Postharvest Biol
Technol 2007; 44: 63-70.

10. Tolimate A, Desbrieres J, Rhazi M, Alagui A,
Vincendon M, Vottero P. On the influence of
deacetylation process on the physicochemical
characteristics of chitosan from squid chitin. J
Polymer 2000; 41: 2463-9.

11. Kofuji K, Qian CJ, Nishimura M, Sugiyama I,
Murata Y, Kawashima S. Relationship between
physicochemical characteristics and functional
properties of chitosan. J Euro Polymer 2005; 41:
2784-91.

12. Liu J, Zhang J, Xia W. Hypocholesterolaemic
effects of different chitosan samples in vitro and in
vivo. Food Chem 2008; 107: 419-25.

13. Marguerite R. Chitin and chitosan: properties and
applications. J Polymer Sci 2006; 31: 603-32.

14. Tanada-Palmu PS, Grosso CRF. Effect of edible
wheat gluten-based films and coatings on
refrigerated strawberry (Fragaria X ananassa)
quality. Postharvest Biol Technol 2005; 36: 199-
208.

15. Garcia MA, Martino MN, Zaritzky NE. Starch-
based coatings: Effect on refrigerated strawberry
(Fragaria x ananassa) quality. J Sci Food Agric
1998; 76: 411-20.

16. Vargas M, Albors A, Chiralt A, Gonzalez-
Martinez C. Quality of cold-stored strawberries as
affected by chitosan-oleic acid edible coatings.
Postharvest Biol Technol 2006; 41: 164-71

17. Vu KD, Hollingsworth RG, Leroux E, Salmieri S,
Lacroix M. Development of edible bioactive
coating based on modified chitosan for increasing


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

hen g i Lol onlsalsil (idg

18

the shelf life of strawberries. Food Inter 2011; 44:
198-203.

18. Perdones A, Sanchez-Gonzélez L, Chiralt A,

Vargas M. Effect of chitosan—lemon essential oil
coatings on storage-keeping quality of strawberry.
Postharvest Biol Technol 2012; 70: 32-41.

19. Huang KS, Sheu YR, Chao IC. Preparation and

Properties of Nanochitosan. Polymer Technol Eng
2009; 48: 1239-43.

20. Maftoonazad N, Ramaswamy H S. Postharvest

shelf-life extension of avocados using methyl
cellulose-based coating. LWT - Food Scie Technol
2005; 38: 617-24.

21. Kelebek H, Selli S, Canbas A, Cabaroglu T. HPLC

determination of organic acids, sugars ,phenolic
compositions and antioxidant capacity of orange
juice and orange wine made from a Turkish cv.
Kozan. J Microchem 2009; 91: 187-92.

22. Shin 'Y, Liu RH, Nock JF, Holliday D, Watkins CB.

Temperature and relative humidity effects on
quality, total ascorbic acid, phenolics and flavonoid
concentrations, and antioxidant activity of

strawberry. Postharvest Biol Technol 2007; 45:
349-57.

23. Sanchez-Mata MC, Ca'mara-Hurtado M, Diez-

Marques C, Torija-Isasa ME. Comparison of high-
performance liquid chromatography  and
spectrofluorimetry for vitamin C analysis of green
beans (Phaseolus Vulgaris L.). Food Technol 2000;
210: 220-5.

24. Chaudhery YQ, Castle L, Watkins R, editors.

Nanotechnologies in food. UK: Cambridge RSC
Nano 2010.p. 36-51.

25. Hernandez-Munoz P, Almenar E, Ocio MJ, Gavara

R. Effect of calcium dips and chitosan coatings on
postharvest life of strawberries (Fragaria x
ananassa). Postharvest Biol Technol 2006; 39: 247-
53.

26. Wang SY, Gao H. Effect of chitosan-based edible
coating on antioxidants, antioxidant enzyme system,
and postharvest fruit quality of strawberries (Fragaria
X aranassa). LWT - Food Scie Technol 2013; 52: 71-
79.


http://nsft.sbmu.ac.ir/article-1-1335-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-09 ]

Iranian Journal of Nutrition Sciences & Food Technology 19
Vol. 8, No. 2, Summer 2013

Effect of nano-emulsion coating containing chitosan on storability and
qualitative characteristics of strawberries after picking
Eshghi S*, Hashemi M?", Mohammadi A®, Badie F*, Mohammad hosseini Z*, Ahmadi SK®°, Ghanati K®

1-M.Sc. in Food Science & Technology, International Branch, Shahid Beheshti University of Medical Science, Tehran, Iran
2-*Corresponding author: Assistant Prof. Dept. of Microbial Biotechnology & Biosafety, Agricultural Biotechnology Research

Institute of Iran (ABRII), Karaj, Iran. Email:hashemim@abrii.ac.ir

3-Assistant Prof, Dept. of Food Science and Technology, National Nutrition and Food Technology Research Institute, Faculty of

Nutrition Sciences and Food Technology, Shahid Beheshti University of Medical Sciences, Tehran, Iran

4- Associate Prof, Dept. of Agricultural Engineering Research Institute, Karaj, Iran

5- Assistant Prof. Dept. of Microbial Biotechnology & Biosafety, Agricultural Biotechnology Research Institute of Iran (ABRII),
Karaj, Iran

6- Assistant Prof, Dept. of International Branch, Shahid Beheshti University of Medical Science, Tehran, Iran

Received 2 Dec, 2012 Accepted 11 Mar, 2013

Background and objective: Strawberries are highly sensitive to fungal agents and, as a result, have a
short shelf life. Using chemical fungicides to extend shelf life is a great health concern. Therefore,
developing safe methods to control perish ability and maintain quality of strawberries during storage is
crucial. Considering the successful application of chitosan in edible coating formulae and its proven
antifungal properties due to its nano-particles prompted us to initiate this study aiming at assessing the
efficiency of an edible coating based on chitosan nano-emulsion in delaying perish ability, maintaining
quality and increasing the shelf life of strawberries.

Materials and methods: After picking, strawberries were coated with nano-emulsion with particle sizes
of 50-100£10 nanometers and containing 0.5% chitosan as an antimicrobial substance and stored, along
with control samples, at a temperature of 4+1°C and a relative humidity of 70%. At 4-day intervals
qualitative indicators, including acidity, soluble solids, texture firmness, weight loss, respiration rate,
antioxidant activity, anthocyanin concentration, ascorbic acid and percentage of damage, were determined
in three replicates (confidence interval = 95%).

Results: Coating strawberries with a nano-emulsion containing 0.5% chitosan had, in addition to delaying
the fruit damage, positive effects on their quality parameters. As compared to uncoated samples, the
treated samples were firmner and their weight loss, respiration rate and percent damage were lower. Also,
anthocyaninsvandvascorbic acid were better preserved in the coated strawberries than in the control
uncoated sample. Changes in acidity and soluble solids were not considerable.

Conclusion: Coating strawberries with a nano-emulsion containing chitosan can be introduced as a safe
and effective method to increase their shelf life from 8 days to 20 days (2.5 times as long) and better
preserve their quality.

Keywords: Nano-emulsion containing chitosan, Strawberry, Shelf-life
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