[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

Olpl 21ae 2oleo g 4ds pole aloxo

79-88 wixio 1397 ylwsli 2 o jlois (o juw Jluw

S S5 S oy JalS i y391 b oS 951 G203l U
el phas!

Ol eobe,S (ple,S ol augds olKzils «(55,5LaS 0aSisls ¢ pldé mlio pwidige 5 pole Jisu JLolinl ( 1de Slge (555055 (5l 2SS

96/4114 : 5 pds 0,6

mayoubi92@ukK.ac.ir © g xSl oy

96/1/17 sl o 50,6

° -

®

D9, 5 4 oldé S gams adei jo | Slae 30938 S laie 4 g 99 gy domiw 00l S ogae 3 WilgT oo w09 (S g Ayl

| 009 Jdoiw )09y alisee Cs.‘a.w uoj)sl l; S’W &5 9 @LM»}&J)J uh@}m (511.1))1 oo k’"‘ XV

‘539 u.el) bariisSi 58 s Sho (M)b 20 3 15.10 5 v k> )o) Ao j3gs 50938l Ol 31« Gads ol o Zlbu;” 9 6‘3.0
B E B w0590 Sloid KS e 5 (S, 9 Bl St by dindls (ogate pz o J5lss PH

as oy olas Slasliv cwl ooy b goe S gz 5 obandio 5 Slavgas 5 dovw jog ,.JL as wisls las mls ‘badl

o S8l g gy (69)5 5 (g, wegate p (SRS PH G5y Sl (S gra¥gad )0 a5 L padS o] 505 Sl
o S5 e il g dsgy A (glosed el 5 (5308 il Thas sy cdmls LIl s 5 0l dlS |y o lliiel 5 S
) Fro b g atwg (63,59 (81/22 5 29133 s 5 @) she Sl 5wty (g, (we 0 1612) Jilss (00,01805) (555 il o 2eS
5 (14117 520104 55 @) sh0 8L g wimgy (s30 8 (unSe yioiilo » o5 0/55) wnesils jlade o yiy 5 (1511 5 24132 o5 5

Doy Atiw H0g) duo O 20 ol w4 by e (54/49 3 190/88 ) 4) S e Sl g diwgy b (Sloged ol

Qi 051 (3938) ol by CuBIAS it I CUS CuhS p domiw jog duoy0 10051 YL shaw a5 ol lis ols dalllas D6 e AR

25 adg |y Jod BB Jgame S 400,010 55 gl 5o

‘sll.z.d &S “541..,.: ‘lez.; Wotiw 09 ‘UM 6‘0}&3 UMJJ.)‘ ‘5.&515 QES‘S

L poiS 0,1 (038l 3l oy ol 85 8 p50 (53]
"o S pler st Gla Sy 2 2l 995 0
5 Pty g b b S ush) Jlade (halidl sims
e ol mhw Gl o)z 5 (g Hlade Lhals
s e g 5 (3o Lo b (09381 Sl 2 (2)
Gl SIS (gde gla b (0938l a5 ol (ylis S5
LasS o o ad S5 abl ol Spp g e 38
Sl g sl alS S5 e S5 A O g (3938
e i lisee wolie (ol 15 bl 1.(3) 0 g
ol SYgame g Shg> (Sgm 4Y WD g aiils
5 Sel 00l oolainl SIS (g3l ie Sl (S 5 o
Plor 1y 55 5 Glime (I3 ojlail AT il sl asei
Syt S5 Ay b Elgl 0958l 5 009y e S5 &S
ool (Lt Lo 2 (4) 8yl JLio e 1) Jpame CoieS
A o St s allis Ly oS o] i iSale oS

dodio @

Sldllae 5] sla o o .05 dalss 5o dnsl> Codl
..\...009_»..4‘)3 ‘S;L.\_c 6Lbob)3‘)J ;_9)..40 aS Sl oolo QL‘“J

b Lo sbom ()l 5 6250y 50 5550 25 Wlgi o0
0995 Sy i 9 Sk olb e ((Bgre (B slags Lo
6@@05)3‘ lJ 9 Lboé)s‘).é aQ ..\...009.»..4‘)3 6LD‘..\.€ ..\....JL' asls

29 w9 (ladss (5l ogdle a5 358 0 U olie

J=B ek an (o (3 5 (Su b o Sles g 9 Dl
i 3 sddxie wliniss (1) s 8,50 4o

S y9-0 (69,1 la 03,9118 10 diedguml B LS 5 5l ool

St OS5l (S b ALl v arg Lol ad S
EAMe s e 5 @lar 31 e ubs Ghle sln aie
L (2158 slge (g5luid 13 oy oo gy aloz 51 S55l55
Slidod oy oo 5 A (65950 Syl (5 5 e
s oo ,5l)8 1o o8 5l e mlie jleslaiul diwy yo (goaxe


http://nsft.sbmu.ac.ir/article-1-2387-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

ol plasl [ i 30 b paiS 3] Sl 5k

80

OelS Ay ;o ( gy SIS Ger¥ge,8 50w o)
S PH 5 0B (o207 o2 e AjeSm Ol
5 > i) (19) il Ll S b e g 0
93aNAN ) ;0 domiw 3,1 Loads 8 slaax oS 8L
3T azslS o1 (g3 i 45 ol s (2013) S
@l Ji—ame LS 5 (Rl ] pls b Slyiome oo
(20) 5,5 0,5 1, Jgmazme o g 00ls palS |, oty
5 S alllae o azmiw o)L pa S o)l (g5l 8
=z pB et e Gialidl esims Lz (2012) ) Ken
3,1 e g5laly Gralid 5 5 0,1 wid 5 ety RS
(2013) o)) Sam 5 syt (o 2 @l (11) 0 pass
Slgo adgy )0 domiw jog 5l (3940 colaiwl ISl soiSaLls
5 S8 Sy w¥same (L 50 (21) cil oos
> sla Shy 9 YU buss (5,5 0le shils (slaes 4l 2
alide Gloog S g (slod nS 5k a4y a5 el ogllae
O ygmo Oladlas 4 4> g5 L.0,.5 o )),8 B rae 090 dnsl>
glme DY game landss (b))l sgny pogas ;o 485
OS5 A 0 L s g diedg il 8 SV pame algi g oy
San g B, Bl 5 (oS T w2l
75U e n =S ol el 5l Bas aies sl 8 slalid
S 5 S0 Gleme A asew o) TL poS 5,0 el
Slrid SIS e g olordisSogd ol atesgul b
sl 009
Loigygolge o

519 s plals slaollig 3 5l (So 5l azeiw o0
(s Ol e and plo)S JS5 o) A8 5l pass
009 1002 55 4y 51 cusb) 5 Gsbyo o355 s>
aJgl sl pluw .54 5/9 STPH lade g aws o 13/7 432
A s sleolRig )b 5l S e adg sl 5L 09
OSSN 9 09 el 3l e S 0B gl Gl S
o b S G 5 39 (255 Sl bwgs o 05U
ile Cond gy (ol alol> i jo40 .0 SIS0
Sty I a0 dmis oy 3 a5 03]
el 5 b os 6 )lagSs ol )5 il ax 0 4 sl yo g
24 Soe an Jolws 4 oy 6l doin y0g Lol
350 ogm¥ga s 1 Joaz 285 18 e slos jo el
St S Glaaises plo g vall KOS as sl oolina
o5 o oLt |y a5 0,1 (gla S35 2 Jgux
3 le 0,020 5315 .10 & lacus 4 o
S S GgeYge B 40 puS

= ol L mmianl SOSTjs 8 L 5 58 aie Glgie
S 50 e g Lo s L lade ogdle 4y .04 ol o SIS
Sla S o ;b DLb T 3:b (5) 051 10,55
O Az (Rl G g o3ls (aldl]) IS s
-5l oleS 35t g b L CogSan (3l e el
)5_14.’.‘7 a4 )_u J_....) 3..\5 0% (7) Sl 00 Lj @‘JMS‘
(o> U’“"‘)B‘ 9 Col 00l 4l ula 4 6‘4.:..\;.' U’“"))‘ Sgne
o [y S5 ol omly ok 5o (e Sudsie 155 (U
9 Siied 309= l_» rm.\..f é)—‘ ‘su)ial? ulin‘ (8) Sl 00
axlllas 090 (paiizee Slidss (10 508 S 0 z8 S 0y
(9 10) col a8 )5 ) 3

=l =8 pLS sl S0s (S5 i o9
Elaeagnus angustifolia _ole pU b aseiw 1958 oo o guusro
oS 5 .(11) a_sb - Elaeagnaceae oslyl s ;I L.
S 52,5 08 s i igigd elal o yasmss S
b 10 .(12) axiwn aiw sgae 4 9240 00 OLLS 5
J_ALC uL u‘g_..c A Jotiw 090 o)La.C oo;‘ao U‘)"‘ (5“""
S92 LS 4 shate pundleg, slao,s jalsye o,0 ws
u_" 090 dd o Jj aS el ools UL‘“" Sldlas 9 (13)
cde @y o (14) codl Mlae Faus Lo 51 slyls oLS
3l sl Lo Sgiggde o Lo bl ol 18 Jla g jogs 1)l
“Jske 695 2SS st SIS g dS (Soses tals
S e G (S Sl SRy p e )35 03958 556
s o s ) asiw 109 aw,0 10 g9l s
e Ol Gl g (Sl dalB )0 Bagad 5y (S
o 3T g5l 13U 69 = (2015) liSan 5 (s p9me
dald dn Caus o, ol ol 4 o s L o]
o ole 3 B sl asw o)1 0s 0 5 lls diges 5 0
)‘w.a_u\.\hl_wul)p”03>l£=bw‘o ‘) u...!g.dbo u.»)...m.u
(17 18) cdly all b jlos Cugh; ays 5 O Qi


http://nsft.sbmu.ac.ir/article-1-2387-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

81

S S slaaiges Ger¥se 0 SloS 5 o ys. ]l oo

yyee] 29 S - OE9) Ero 55 S Ao )09y pass o)l o
2/5 1 19/5 18 18 18 o 23/5 aals
2/5 1 19/5 18 18 18 1/175 22/325 KWEIRS
2/5 1 19/5 18 18 18 2/35 21/15 2,010
2/5 1 19/5 18 18 18 3/525 19/975 2,015
2/5 1 19/5 18 18 18 417 18/8 2,020
i JolS o)1 sla Fhg.2 Jour
pH (30,3) a9 (a0 )0) J5 i3 (20,9) o2 (209) jusls (20,9) yub (a09) Cush,
4/95 712 48/5 2 1/9 20/7 711

o 029,lex g e (Jgl sl j0 S Cosh ) icugb,
=0 3lal 2553 oyleds il (o o laslin) b (ST C5y )
(23) ws 6,5

Cglite g, dw 50 SIS 8l ((Hardness) cdb b
'g»JL oli';.,.uo )‘ obLa.H.u‘ lJ 9 ..\.Ja.t )‘ o= )3)14 9 7 ‘2 LS“"'
sl 2550 S byl ol <558 cale Gl m
olasl dn ceaSe Slalad S 4 Ladsgas lanl 8,5 1,8
uj_l L:_».va.' e 9 KW oolo U’“"J“ ).Ml.w 2/5X2/5X2
00,950 l5we as g aiBs 4o e Lo 50 e ps b 0o S
Olgmie an bdiged (59,08 gl p3Y (59,5 A0 )T 00,08
(TES3A) oo o 5o i, s b ]
Lo sloygSl g e85 )15 (cwyn 3590 plitng H9aS cSlo
LfQLMMdj_jo)‘m‘uLS)MuﬁbjMybja
S Sl oaoylid @ chaw by g (S odumslis
..\....JLGA Jﬁma_b.u)é b))' u_i;) A OMQQL&Jb 3).0)3
sslizul L (Browning Index) Bl oo (sloged Lol (27)

__ 100(x—0.31)
Bl = ——— (1) alal,
— (a+1.75%L) (2) alal
5.645%L+a—3.012b -J

b gin ol j0 dslllae 550 cws Slas | cwe (b))
Wiy S5, (oomsr pLSn 4 (o 5 (tin) L ol
oab (SIS awg gyl K5y @,9a8 5 cublid wad)

S Sinin s (wlier cas )0 ol mab S0 5

WSy 39 Cdl sy (S ol gl ey (Jyg <l
5 03=d (s Syl am g J oad (5 I50S laaiged
g 8l Sl 4 aregi b cou (Syg S8l aoyd e
(22) st acilons o3 jlam

Ol e 3ylatnd ) b S5 PH (5 2501wl ipH
Jenway oo ,e PH ol i eslixwl Ly 2553 o, Lo
ol Kl a0 2311 sles yo lndSl 95 L 3020
(23) as sl

S5 5SS e S e )] sl ol
S ppea jobaie cnl sl s ,5 eolaial poal A3l
=L (HP Scanjet 2400) Jows Sl biwg LS il 5|
3 oah angd pglat ol alwl 300 dpi oo L (e ;58
Lo 5 1,5 (59.41.0.0 5,5) (Image J) 38l i )L
S S o pglas (Bit) o 8t o5 Jlad
el Jas g i slex! (Gray level images)
Coowd (Binary Images) —sog0 pylas 4o 5 Sl
LU 5l glasgame «pslas ol ioun,§ Sl I3l a goe0
Sl ay gy bl G drlire a5 Conl S50 5 (0,
9 s 31y Ladiged (R (e ) (pals lyie 4
Opo 9y yiden S (l jodzr e a8 Cl ay
(Jss lime) 2Bl 50 09250 Dlii 5 oS Cunslins
-p = (Analysis) cwoud 0,5 L3 b Jos jo .ol i
el Lodisai S5 005 5 dalne s 3l 13
(24) o

ol s by (38l o9y b S o [ o o o
s e 5 S5 o p 5 (25) 5 5 uSd
(26) o aslos S 35 4 o2

SRl gy SeS L bedigal e Guptd ) G Aimndld
(25) w5 5 alore bnaiges atenils 3,1 L


http://nsft.sbmu.ac.ir/article-1-2387-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

ol plasl [ i 30 b paiS 3] Sl 5k

82

S5 an by e PH jlaie (5508 5 3oLl diged 43 by e
Sgr Azt H0g0 dwo, 20 ()l

29 o 5B p (JEIS gasl 5l el gl | Jolss
a> 51 (p<0/01) cuslo cd¥s S Jxdss lime p S
S5 i 35 b paiS o)1 (135l wh
1y oS e B (yeSilio duglin gl Ll s o8 S5
9 9250 10 55 (lls LSS jo J5dss e o
(3 Jgoz) sl plas sals g o

o2 Lt ¢ pgats 2 (y5e5] @lilpgate px>
P b GRIPIL S (pgate g o g GRalS
oSl alie 2S5k (3 Jguz) (p<0/05) 55 somens
2oli L astw j04 doy0 D jled ogaste pme SIS
g 4o by pe (ogatie px> (S 5 9923 )3 gne
Sgr doiw 3,] wus s 20 sl

i pog Ly pasS o)1 0 3Slr rlaws (a3 Al
(p<0/01) csls Jlis 4 1) S aesls o gixa ial3l
Shlo S5 b e atils Jlade o iien a5 (5 )5k @
ao bg e aludly Jlafe (1 eS g doniw j0g) do o 20
Jgoz) 09 dalds diged g dmiw ,09 dwo,8 D slls LS

@

= 6/5 A

5/5 A

Sla Ty plo 52,5 ;15 0 b Jpame Gindy (i)
5 Sigan Gulado Ly (o Slio o)l iog: (o
D g op A dangie3 s 2wyl 1) Gl
(26) <35 oy iy 10 L (s

MelS b BB s oual Caws 4y slaosls 1yl 3IGT
5 40320 (Mstat-C) 58l 5 S8 a9 ,1,55 3,0 ol
5 s 0 Sl gl L Loy Silos annlin inds Llow
A plol s yo

badl e

P sl U A ob ol s ledy (s <
(p<0/01) ol 054 s dne S Cduy 59 <l domins
59 S GralS o azmin 35 b patS o)1 03l
(3 Jpo) w5 55 ek

3,1 sSile a8 05 15l (Sl uibyls LT b ipH
0dds SIS PH o e ralS cel v jog L paiS
aslie gl el actdl (1 Jss) (p=0/05) e
Ozl ;o i o9 lyls sladiges PH lade da il
PH jlade oy yiios cudlas vals b g)lo cme ST as o

15 20

(o) 5l gl

SSPH 5 s jog alisee gabaw 1.1 S

Sl y p5) rpils o) (ogate p (a00) Jdss (20,0) (5335 <4l E L SO
(Gose (55 2 oS
0/52¢ 1/92 22/5* 24/6* 0
0/52¢ 1/92 21/42 19/2° 5
0/53° 1/89° 21/1° 18/9° 10
0/54° 1/85° 18/3° 18/7° 15
0/55* 1/82° 16/2° 18/5° 20

25,5 (gl ime BB F0Ss b ooy 5 alaw 10 (g lel Llod i ey po 50 S e g > gl sla Sile™


http://nsft.sbmu.ac.ir/article-1-2387-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

83

ay by yo ol (i (05T (5505 59, 2 5 oy

Sess an by ye St (i 9 00,010 5 5 gla e
Oy 55 6, NSS pIhR g5 50 105 s 09y duoyo 20
28 St (i 5 00,0 10 55 (glajles o 2l i
s Gelel p aldl ol sanlive dow (04 do ) 20 L
g aald Cbl i 6yl aine gl peSilie dunlie
392y ik 53, 3 i jog 90,5 20 515 (gl
10 55 Gl oSS 55 (5515 @23,lez g, 40 Cudls
ool il ) (s Jlade (g yieST aomis jogy oy
O S me Sl Gl )3 (S0lee anlie s
Sy I ;05 Juo,0 1D glls LS g vals S hw
40020 (3l mh jo i on s 5 Bl

(=

309 gl (]38l eSS, byl mls elul o iddiwgy Sy
Ol S gy (g o e GRalS Eel i
Sy g ez o b paiS o)1 13S0l 5l (p<0/01)
ahw (21530 L (p0/01) g o sine 5 SUS i
9= 3l eslitul 8l AP S dtag 5508 (Rl
Sl JLis an l; KOS atwgy (99,5 Sl s el i
nreS g aald )3 (63,5 oy 45 59k 4 {p=0/01)
el o saalin diiw jog do s 20 Sled 40 (89,5
2o 39 I e 8B 5 b (Sloged il b
O Sloggd Lol (p<O/01) czls Vs S op
Az STl aly 8l aoin jog o (2l L atsy
o (5loyd ] Syl Sile dmlio gl ol
o o e aald g dziw ;o9 Ao, D gl LS
4 Joaz 0 SIS gy K azis j0g it ol

el 00 o0ls oyl
5B a8 s ol 51 (Sl by 5T b e <l S,
Sl Ky gy p a9 b pasS 0 (508 03Kl
9 e (2138 b (pO/0L) ol ooy jlo sne S 50
LlS S5 5 2L ) (g, eSS Jge 8 50 aomi
o oo (SIS e S8L ) (n e &S (speb e
o) g dmbw ;05 (3393805 20,0 20 (3l mlaw
CiliS 3L gl e He b 58 S jae 2L K,
e (2581 L oSS e 23l G (3,8 (p<0/01)
opdle a8l Ghalibl aziw jog b paiS o)l Silr
A a0y mhe (lEIL s SUST e 8L S (69,5
SoS a8 slaigS 4 (P<0.01) il 2als (5 lo e 55k
g clo |y (60,5 Jlafe o eS doviw 09 Qo0 20 &lls

D9 Ladiged plo I i sall digel jae Cdl ) 695

u_cl_v NL»S uHY}A)ﬁ )9 w509 )l oolawl Q:A.gs-b)
5 (p=0/01) i Jol (slazs, yo S5 Cughs, jlaie a8l
39y 5 (p<0/05) o vals 4y s Syl am w00,
s 90,0 20 JLogs 4 by po Cagh jlaie on iy <l
Iy Gylosime B! . Sileo dslin gl ax 51 gy doin
olas uL’*"' L')Lo)’ Q_.».l )0 do o 20 ) 15 ‘5Lm)L<,..,_'{ ws.lo) O
A 09— Aoy 10 55 6l_®)l.o..u LS)“A—Qi? 39y )
502 J5ia) sem s 1, casshs, S dall g oy s
a byye Cosb) e (S (6,55 59, e lez
Olis dziw jog iz Fobaw gl LSS Cusb

olas
30
25
20 -
3
3 15 4 ==yl 55,
3 =l in 5,
10 A
w22k 33,
5 -
0 T T T T 1

0 5 10 15 20
(Ew3D) gr!)g'b C'I“‘

&swib),m)oymthleJ&u

9958l 5 as ols las ey 5UT el el  aw
el 09 s ine (5,045 w23 e g e (p<0/01)
(3 Uses) (p<0/05)

gy ¥ e
gy ¥ e

£ )V

(e 9) 54l gl

S il i i y39y hlitn ybans 1.3 U


http://nsft.sbmu.ac.ir/article-1-2387-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

ol plasl [ i 30 b paiS 3] Sl 5k

84

S Sirdn s St o Sliae gl addllas
00,020 515 ol ;5 Lot ¢ Jpame IS S pdy Ll
515 Jgas (p<0/01) 54— S valn U 035l

RS

- e

aS ol lis ol gl bl oy Sig <l
09 Sesb i i 1 Sy slros gl (geaY e b
29 Wi y39 gl IBIL Sy (S5s <l (liee SRalS
5 et el b SISl S 5 3525 & (lyise |, S
o= yemam &8y 10 oly s doiw jog 0 B LS
a3 ol (6045 @08 5 e Gl cely ol 5
s @l (16) a8 o o5, iy s 2Ol Jlade g oad
,0.(16) cals cYs domiw o9 Jlade Ll L S s
2 S5 plee bS58 sla TRy » 2l 595 o9

Sy (i (Slogad Luaal (0S50 a0 5l eolin
3o )12 S st ()l Hob 4 g8 Ty S5 e 2L
(SS 50 i 39 jlade (ial33l L 4z 31.(p<0/01)
dlio gl Lol ecdly (2ol sre S8l ol (sloged
15 oo (Slogad s e |y (6l sine NS Sils
zobw Blol Glas s o5 0,0 20 515 10 #5h
ol 4 Jgaz 55 S e il S5, azmies jog cilise
ol 00U o0ls
S ;391 5998 G nl @l bl o (2135
Jlss 1) &S aing K 5Ll o pxe rals (S 4
sl aziw y39 waw (i3l b ax $1.(p<0/01) cosls
Sl dmglie ol bl s Ll il il gy 5,
L oo ll ofls mhw b any S, 5loel s
Ded o gxe dalls

g BSOS 28l jlel a8 slo plias b yg0] s
5o Laleecsl sals U (o)l e gl camins j049 15
Gle job a4 S b lael Sl YL sk
(p=0/05) sl als

509 3l eolaiul a S sly i pabs sLoel SU5 ) ass
SS asb o 6yl mine iU 0,0 10 mhaw b oz
o ime ialS 00,020 515 slales o Lol wwsliS
(p<0/05) o sunlice sals s Coms S pabs 5Ll

(2) < AP

ol

BI b a L sl
114/48° 3r 13/51¢ 57/19* 0 Ay
112/76" 28/19° 16/89° 4713 5
138/75° 27/26"™ 17/41™ 39/61° 10
167/05° 26/78° 18/97* 34/68° 15
190/88* 24/32° 20/04* 29/33° 20
41/33° 22[79* 5/16" 73/79* 0 he <l
47/09° 17/5° 10/61° 59/92° 5
51/63* 16™ 11/75™ 53/1° 10
52/94 15/67" 12/69* 52/2« 15
54/49° 15/1° 14/17* 51/22° 20
W55 (gl e DS Ko, L o jo B e 0 (ko] Blodd 3l cygias 2 50 S e By (sl slapnSls™

K Sy skl ool kel <8l 5kl dgy S5y Sl sl e

4/5* 4/5* 4/4* 4/5* 0

4/4* 4i4* 4/4* 4/3* 5

4/3* 4/3% 4/3 4/ 10

g g 41 39~ 15

3lo° 3lo° 319" 38 20

(95,05 (s locime B KooKy b duoys 5 gelaws jo (ko] Bl 3l cygim 0 50 S e By sllo sl Sila)


http://nsft.sbmu.ac.ir/article-1-2387-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

85

LS il ods 4 Woged lo (piizee (nl oS e oS
Sl 039 e (o> 0y g A jeSimy Dl oS Yoo
95 = Aimlits G 45V gles ol 8 b (19)
o Gl 5 S alo g b 5 S e bl (fiee
Oliee cainlad ol aiVy glos GRalidl Lol 50 SGS
o8l SoS egatie e Ao )3 5 ;e bl
sSudha iagin o SIS e el s (33) ub
o I L S 31 030l (s, 2 (2007) o) Sen
sols (2015) Lee .(5) coul oad (355 5 o Seis
ol Olsme 4 Sl jog Jlade il LSS el )|
e 5ol g Ly g 55 Guliat po Pl 4 ) o)
RO Tt PRI T RERPRE PR INE X P
Gio il 0l G Csy b o e bl e
Sl cde an By Job 0 e ilanly als
Sld b o e Bl (e folS 2le ) )51
Lee g Lee wlallae ,o gl guls.(9) ogei oo cso
5 bl S oz Sy joe l eolaal (g9, g (2013)
09 5l esliul 59, » (2010) () Sen g Park )y 5

(10 34) el oaal s 4 il SS 50 590
S 3l S (S ity Sl ) 1SS Al
aladly acd ol del « SIS o asis jogy 3l eolaul
25 0998 5l (AU e AalS @y 50l oud gz

o |y Jymaze adls Gali 81 ST griY g0 8 ay S

Ylazol oty S5 b 4S5l lan e ails JLis
Dyad LS g e pr2 g AReSmy Sl
GoLS o e S 5 S s 4 e 5B 6
19) il saiis SIS arails il o1 Jlis 4 g aze

(16
slaple; )3 S Cagh) Sl Wy (o) 2 T egb

S5 Cusb) Jlade (3 FYL eaimLis 6l Al

ORl8l sy g0 S a9 bl 4y S S joy (6T
D3l OlaS 5 g 5l (U Joame 10 S jladie
45 ABb oo dmin g 50 a8 SLuS 5 g yed i 4l I
Ol a0 g Ol (6,0 08 5 L iuli8l el
9 Bhat (ow)» @l b mls (ol wigd oo Jpame yo Cush,
995 505 L paiS o)1 o3l 53U 5, (2013) Bhat
S Carsby a3l akims ) (2) ol Cllas sl
"l Shsaly sl 995 jo5 5 paiS (S5 o)1 )l
S AL ol oier cd)b g Jos 505 j39 (Fwgs
st gl 0ol o pasS o)1 L aslie jo (S 5
Cwd 4 590 S (59, 2 (2009) o Sen g EKE ()0

Jsmamo PH (S5 40 wmis 0,1 zrhans Liglél b 1SS pH
OLis aomicw ;o9 g pasS o, pH (6 S o5lail .8l rals
poS 0,1 pH 51 e85 (4195) aows jo9 PH oo a5 ol
i iol8l L SIS pH s 13 el 054 (5/9)
Gl s S 51 a0 azw 8,1 L paiS 0,1 03Kl
s 5o s o)1 G 3Kle maw ilidl L SSTpH
s 3,1 539381 36 5 (1393) o)\ 5 g5 Bados
(28) el oos 355 55 SIS olonis Slogas
9 Olses damwg domiw 35y (99381 b Wlgs o pH (fals
(21) colonss 31535 55 (2013) ), 5o

5,1 GSle oSS Jalss o)l gl el L JSdsS
Wb S pleisle Jodss (ialS can o joe b paiS
Sl (Bl (SIS (S o S (e Sl R
slacle blugl 5,k 5l Lale ol as abb oo Jodscs
g g Sloml Cdy anl s b e e Gl g Tee
alose b )d e il S )0 32se SLS S
&8 9 lop ool slass g ojlail (ralisl axs jo g oy
56 e 2ol5 (29) sl 3o Jpame L 50 L]
o SLaS 5 i a4 Olgie |y domin pog (05381 LSS
e 3055 (55l g bl ©ju 8 als 4z o g
ool JSas olas ojlasl malS 4 e aS wly
ans ol (16) sl oass ST s J3ss 5 SIS s
sloslial (55, » (2013) ) Sen 5 b ees i i b

Oialidl e dame fsliogle ceillae lbgs jo diw jog
oealS g sl o510 ialisl Lo |y Jeame jo 8 Jlaae
(21) woges Lo s

P9 0998 (3=izS ol s bl i pguate poxe
e oliail G5 ook ad S)n il s ez Sldl
St 3 (S99 S Al ol g atwlis ol AV 5 elS
a5 Wil oo ST CSy Al e ol s 5ed Ol ()
doa ee (30) akied it LS laztle 6,8 UK 4o

22 0l St (i 5 1S aemSligo 5 00wy O b

el e & ol 530 K5 03 e 5 Sy s
i Sy ail 50 eaiSES b sla oyl g O eui g
i ol aiwe SUS pme il e 00iS s
L lge 2l 39,9 Sl g odls palS ) 05y slaphd
woy b )0 (31) agbie Jpame sibe pz 5 S5 pes
S5l sl )o wlgioe 58 lapeg n Oloe S w0 2

) S o dmiw yog0 b paiS 0,1 05500 a5 ols oylis


http://nsft.sbmu.ac.ir/article-1-2387-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

ol plasl [ i 30 b paiS 3] Sl 5k

86

dmes o)ly O ez Slgms (ml a8 (ly o 55 5 Jgmame
O 0y Sad el (a5 Sligr g Led i gl e
YL polie 0929 &5 s oo Sl 0 Zel She gy G,
s a2t 050 55 (55555,8 5 35 515) (s lugige aid
Wgy S5 9 00 9 De o (sloged (2aSTy ol a8l
5 Al ey 005158 e K5, (16) S oo o, 1, S
e SO el )0 g G 90 ol (Sloged ST
Sy o )3 Jga b o S5 g Sl oS Jguamma
Ol Cod i ;09 Fslogd Ty a5 sy o0 Sl
2ok il 005 S5l LS e 2l K (S
amy azmiws 0)1 (5381 Ly Sligs 5 azgls il Sy (S5
5 oo ee (2013) ) LSen g Sahan olallas ,o Jgame

(20 21) el oois (5,155 55 (2013) o)) e
LS 0SS o Slie o) @l e (21 5))]
oesls eV w0 YL Fehw o Jaame Codsie
QJ[%SPJL‘&—;))—BM)Q%HE“SM)@#@
b S Ghndy skl hals ol YL ohaw j0 S
3 (2016) o), 5 &)5 (o gl ol 00 om

Slallls b (19) cily tals il g pab o5, ikl

Ol SIS 0 aziw o] ol Sali8l L as ol olas

S A jOg )l ool Aoy 4o u‘)lio.b 9 Cewgo u'l"ﬁ
)‘ ool SS9y (2013) ul)liw 9 Sahan 9 ;M UL'
Tobaw 50 Jyame flion (hpdy p 5 azlS )0 dois j3g
(16 20) cosls cdYs asew 399yl

Ao H09 jloolaiul aS ols lis Lol g mli
— oohaels 50 0o 010 maw s glowd SIS o
J=do pmoﬂl&.l.xf‘salé_b}gbkjwwo
uj_l 0‘9_& 4 ..\_v‘a.";‘o o..\_uSd)_.a.o Guo)l_w u...baj 9
Jgmaze (nl adgi )0 0aiiS (8 oS 5 So g (ormb S09 9l
29, ,5 4

e References

1. Zeng YW, Jia-Zheng Y, Xiao-Ying P, DuJ, Yang T, Yang
S, Wei-Hua Z. Strategies of functional food for cancer
prevention in human beings. Asian Pac J Cancer Prev
2013; 14:1585-1592.

2. Bhat MA, Bhat A. Study on physicochemical
characteristics of pumpkin blended cake. J Food Process
Technol 2013; 4(9): 1-4.

3. Lebesi DM, Tzia C. Effect of the addition of different
dietary fiber and edible cereal bran sources on the

OHLSed 9 Cmgs by )y p 225 .(35) el cal
Jhde Gl 8l L 5 s b Coghy Gialidl 5 53 (2015)
(16) cusls cd¥s asw 09

i e 3 S Ol 4 (288 olge 2l el (S
bgi (S nd )0 (oot SR (Jyare (&S Sleogas
G—izd glaasl iz y0 aS jehilen o)l (FalS O pas
S5 6 slaplaes (oeld )3 i ;o9 0B S
GFLo o il Jlis a ]y b (e (alS aly golas
TOby s S5 2l (e (ll el VL golan o5
295 (981 45 Wiagas (o)l55 55 (2015) o)l \Sem g cansgs
25 5 gl oo, 10 mhu b S e 06 4w
el 039 ol y ot B il 381 b auo 0 10 51 5VL Zolaw
alyao,0 15 mhaw o 3w o e Gial38l Bz
sloazula SLbI glaolpd (b mudid 13 g e a5
2 steliin 5 (16) wisls cuns b e 10 39390 (Slgn
s 599581 595 2 (2009) oS 5 (Do Dl
9y = (2013) olLslen 5 Sahan 5 5, (5 4 @
36) ol 00 (3,155 aziw 8,1 Gl axolS slo S
(20

(s 50, eapo s SIS K0, Ol s gl 1SS,
S5 605 SS9 oo Slogad il 5 55058 RS
poS 3l (ke s GlEIL ST e S3L 5 atey
9 Sy irby oy @l L mlis ool 45 05 SIS 50
i 55 ly 3 o bllas (2015) LS n
S e OB e S8L (69,5 5 (B, SRS g o (sloged
Ol g (gemYge,8 0 azis j00 ke Sl
g il o 5 (16) el et B 55 s
e 511 055 T LS gy e pras sloo ial3il b oSS
Gloggd STy Jdo ay atiwg K5y YL glales jo g 00ls
O Slogd yiiSly 0980 o Sloged g ,05 4y 0 e (o
09,5 Ot &S Sl (a5l (05 (losed (o5 0 s
&5 oobw 08 Lig)S 09,5 g akeal sl b ey (el
g3 53 Sgrge (g 9 0 Jlade (nlpl was o

baking and sensory characteristics of cupcakes. Food
Bioproc. Tech 2011; 4: 710-722.

4. Gomez M, Ruiz-Paris E, Oliete B, Pando V. Modeling of
texture evolution of cakes during storage. J Texture Stud
2010; 41(1): 17-33.

5. Sudha ML, Baskaran V, Leelavathi K. Apple pomace as a
source of dietary fiber and polyphenols and its effect on
the rheological characteristics and cake making. Food
Chem 2007; 104(2): 686-692.


http://nsft.sbmu.ac.ir/article-1-2387-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

87

6. Borchani C, Masmoudi M, Besbes S, Attia H, Deroanne C.

Effect of date flesh fiber concentrate addition on dough
performance and bread quality. J Texture Stud 2011; 42:
300-308.

7. Ajila CM, Leelavathi K, Prasada Rao UJS. Improvement

of dietary fiber content and antioxidant properties in soft
dough biscuits with the incorporation of mango peel
powder. J Cereal Sci 2008; 48: 319-326.

8. Ptitchkina NM, Novokreschonova LV, Piskunova GV,

Morris ER. Large enhancements in loaf volume and
organoleptic acceptability of wheat bread by small
addition of pumpkin powder: possible role of acetylated
pectin in stabilising gas-cell structure. Food Hydrocoll
1998; 12 (3): 333-337.

9. Lee GH. Physicochemical and sensory characteristics of

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

sponge cakes with rubus coreanus powder. Prev Nutr
Food Sci 2015; 20(3): 204-2009.

Lee SE, Lee JH. Quality and antioxidant properties of
sponge cakes incorporated with pine leaf powder.
Korean. J. Food Sci. Technol 2013; 45:53-58.

Khaki-Rizi M, Ataye Salehi E, Mosharaf L, Tajali F.
Investigation of physicochemical compositions of
Elaeagnus angustifolia L fruit for using in food industry.
Journal of Herbal Drugs 2012; 3(1): 15-20.

Sahan Y, Dundar AN, Aydin E, Kilci A, Dulger D,
Kaplan FB, Gocmen D, Celik G. Characteristics of
Cookies Supplemented with Oleaster (Elaeagnus
ngustifolia L.) Flour. I Physicochemical, Sensorial and
Textural Properties. J Agric Sci 2013; 5: 160-168.

Zargari A. Medicinal plants, vol. 4. Tehran University
press, Tehran. 1990. P. 275-7. [in Persian].

Hosseinzadeh H, Ramezani M, Namjo N. Muscle relaxant
activity of Elaeagnus angustifolia L. fruit seeds in mice.
Journal of Ethnopharmacol 2003; 84: 275-8. [in Persian].

Erdemoglu N, Akkol EK, Yesilada E, Calls I. Bioassay-
guided isolation of anti-inflammatory and antinociceptive
principles from a folk remedy, Rhododendron ponticum
L. leaves. J Ethnopharmacol 2008; 119:172-78.

Vatandoust S, Azizi MH, Hojjatoleslami M, Molavi H,
Raesi Z. The effect of adding Eleaagnus angustifolia
powder to quality characteristics of burger’s bread.
Iranian Journal of Food Science and Technology 2015;
49(12): 73-84. [in Persian].

Saburi S, Akbari N. The effect of adding Eleaagnus
angustifolia pulp flour to characteristics of loaf bread.
The first conference on Crop Science, Herbs, Livestock
and Poultry Food Science and Technology, Seed Science
and Technology; 2015 March 11; Ghom, Iran.[in
Persian].

Saburi S, Akbari N. Study rheological properties of loaf
bread enriched with Eleaagnus angustifolia flour. The
first conference on Crop Science, Herbs, Livestock and
Poultry Food Science and Technology, Seed Science and
Technology; 2015 March 11; Ghom, Iran. [in Persian].

Zaree Z, Noori L, Fahim Danesh M. Study effect of
wheat flour replacement with Eleaagnus angustifolia
flour on physicochemical and sensorial properties of oil
cake. Iranian Journal of Innovation in Food Science and
Technology 2016; 2: 55-63. [in Persian].

Sahan Y, Neslihan Dundar A, Aydin E, Kilci A, Dulger
D, Kaplan FB, et al. Characteristics of cookies
supplemented with Oleaster flour (Elaeagnus angustifolia

L.). I physicochemical sensorial and textural properties. J
Agric Sci 2013; 5: 160-168.

21. Mehraban M, Mohammadi Sani A, Sarraf M. Study
physicochemical and organoleptical properties of donut
enriched with Eleaagnus angustifolia flour. National
conference of Passive Defense in Agriculture; 2013 Nov
19; Gheshm, Iran. [in Persian].

22. Aghamohammadi B, Ghiassi Tarzi B, Honarvar M,
Delkhosh B. The effects of using molasses as a
replacement for sugar on physicochemical and sensory
properties of shortened cake. Iranian Journal of Food
Science and Technology 2012; 4(2): 37-45. [in Persian].

23. Institute of Standard and Industrial Research of Iran.
Cake — Specification and test methods. ISIRI no 2553.
3rd revision, Karaj: ISIRI; 2007 [in Persian].

24. Turabi E, Sumnu G, Sahin S. Quantitative analysis of
macro and micro-structure of gluten-free rice cakes
containing different types of gums bake in different
ovens. Food Hydrocoll 2010; 24: 755-762.

25. Sahin S, Sumnu SG. Physical properties of foods.
Springer Science Business Media LLC, New York.
2006.p. 19-21.

26. Ronda F, GAmez M, Blanco CA, Caballero PA. Effects
of poly non digestible oligosaccharides on the quality of
sugar-free sponge cakes. Food Chem 2005; 90: 549-555.

27. Celik 1, Yylmaz Y, Isyk F, Ustun O. Effect of soapwort
extract on physical and sensory properties of sponge
cakes and rheological properties of sponge cake batters.
Food Chem 2007; 101(3):907-911.

28. Zaree Z, Noori L, Fahim Danesh M. The effect of adding
Eleaagnus angustifolia flour on chemical properties of
cake. 3™ National conference on Food Science and
Technology; 2014 Nov 17-18; Ghuchan, Iran. [in
Persian].

29. Nourmohammadi E , Peighambardoust SH , Olad
Ghaffari A, Azadmard-Damirchi S, Hesari J. Effect of
sucrose replacement with polyols and aspartame on the
characteristics of sponge cake. Journal of Food Research
2001; 21(2): 155-165. [in Persian].

30. Payan R. Introduction to technology of cereal products.
Nopardazan press, Tehran 1998. P. 208. [in Persian].

31. Baeva MR, Panchev IN, Terzieva VV. Comparative study
of texture of normal and energy reduced sponge cakes.
Die Nahrung 2000; 44(4): 242-246.

32. Wilderjans E, Pareyt B, Goesaert H, Brijs Kand Delcour
JA. The role of gluten in a pound cake system: A model
approach based on gluten—starch blends. Food Chem
2008;110: 909-915.

33. Rosa CS, Tessele K, Prestes RC, Silveira M, Franco F.
Effect of substituting of cocoa powder for carob flour in
cakes made with soy and banana flours. Int Food Res J
2015; 22(5): 2111-2118.

34. Park JS, Lee YJ, Chun SS. Quality characteristics of
sponge cake added with banana powder. J Korean Soc
Food Sci Nutr 2010;39: 1509-1515.

35. Eke J, Sanni SA, Owuno F. Proximate and sensory
properties of banana cakes. Nigeria Food Journal 2009;
27:102-106.

36. Milani E, Pourazarang H, Mortazavi SA. Effect of rice
bran addition an on dough rheology and textural properties
of Barbary bread. Iranian Food Science and Technology
2009; 6: 23-31.[in Persian].


http://nsft.sbmu.ac.ir/article-1-2387-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2025-12-16 ]

Iranian Journal of Nutrition Sciences & Food Technology 88
Vol. 13, No. 2, Summer 2018

The Effect of Wheat Flour Replacement with Eleaagnus Angustifolia Powder on
Quality Characteristics of Cupcake

Ayoubi A

Assistant professor, Department of Food Science and Technology, Faculty of Agriculture, Shahid Bahonar university of Kerman,
Kerman, Iran. Email: mayoubi92@uk.ac.ir

Received 6 Apr, 2017 Accepted 5 Jul, 2017

Background and Objectives: Eleaagnus angustifolia powder may be obtained from dried fruits and used as a
functional ingredient in the production of food products. The aim of this study was to evaluate the physicochemical and
sensorial properties of cupcake supplemented with various levels of Eleaagnus angustifolia powder.

Materials & Methods: In this study, the effects of Eleaagnus angustifolia powder incorporation (at 4 levels; 5, 10, 15
and 20%) on the physicochemical (including weight loss, pH, porosity, specific volume, density, moisture, hardness of
texture and color) and sensorial properties of cupcake was studied.

Results: The results showed that Eleaagnus angustifolia powder, significantly affected the physicochemical and
sensorial properties of the cake. It was discovered that by replacing wheat flour with Eleaagnus angustifolia powder in
cake formulation, weight loss, reductions in pH, porosity, specific volume, lightness and yellowness of crust and crumb
and sensory scores whereas density, moisture, hardness of product texture, redness and browning index of crust and
crumb increased. The | smallest value for weight loss (18.5%), porosity (16.2%), lightness of crust and crumb
(respectively 29.33, 51.22), yellowness of crust and crumb (respectively 24.32, 15.1) and the highest value of density
(0.55 g/cm3), redness of crust and crumb (respectively 20.04, 14.17) and browning index of crust and crumb of cake
(respectively 190.88, 54.49) were related to the level of 20% replacing of Eleaagnus angustifolia powder.

Conclusion: The present study demonstrated that over 10% of Eleaagnus angustifolia powder incorporation, adversely
affects cake quality. Thus, 5 and 10% incorporation level of Eleaagnus angustifolia powder in cake resulted in
acceptable product.

Keywords: Browning index, Cupcake, Eleaagnus angustifolia powder, Hardness, Porosity
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