olnl 2188 glvo g 4045 pole aloxo
VBN olxiuo VAN il ¥ 0 kods oo iz Jlw

iz S Cawlo (o g (2l 950 38 Oluoguas p Tgd 5y sl L WG

SIS 090 (b
" S o Uil Fglouis e bolye g, 4e

Ol ol eoloms ol8Lails (55 slisS ouSails ¢ olié qulio cwdige g pole 09,5 ¢ IAE Slge (5 )lid Wbl i S axsgel ils -
aganjloo@znu.ac.ir : g xSl oy .yl ! (565 (olon; olKtils «(55,5LaS 0uSiils ¢ I3 aulio swiige g pole 09,5 JLoliwl & Jotus oo 55 =Y

Olnl ey )l olStils «(55,5liS 0uSLiils (i mylio (qwiige 5 psle 09,5 Jlholiul -T

WIFIE o pdy g, WYY 22l o

° 3

4

B @it sesjslp aloosd 5 (Soed (Suiglshy ol el sl low Loy Ul & 4z 55 b Gl cnl 5o 100 g Al

5 8 e 550 SN 59, Ve (b oz 08 Sle o 5 (o o(Sused oS 2 T S lawy SLaly o938
Sylaibivl Gy oS b LG9 —(Fi9 dayo VIO 5 VIO N0 slaclale jo |5.’>u3 Sy sy, Ble b 5l albisee polie W sigy 9 9lg0
sl eSS 5l 8,8 aslol Tgms )y Glaa Blo b g i bole 4 coslo (5,0 Sl 0o 0 ¥ s 0 bgle 033,55l

LS’L’))| .))9.0 JL’?L’?U )D 6)“)"@‘;’ 0)50 J}b )é < ¢5 ch g uL...ajpa? 9 LgB)J‘; ‘6)“‘”‘ UT g).....’ J.:L‘) MM‘ ‘pH ngA ..\...Is.)
s a5 as b axllns 50 slojloss (sl Lo sialesT a0lS .85 18

15 PH e 6,5 090 oo 0als g b duglio )0 oz b5 Casle cyma¥pn b 4 Tszmsd 5 cglody, o L 09331 L slodidly
LS IS iy e o5, Sl o Sl e i L il 5 5 55 BB ] S s 2alS sl
Iy IS Oopdy kil 3L Taoed Sy sloay Lo L 5l ao )0 VB gol> oy o5 anle 8l iol3dl <l slosl a5 Jl> o cél
Dol oS

apd o Logas 136 cato 1o (35 b 5 Cond 3] (omerb ,Shas S 5 S plgie 4 Gl e Ty Tomd S pr slony STl Ly 35 8 4o
s oozl o o S sl T S5etes5bie 4z oS (5] g

> ST (alorisSe it S Shg woyz o5 Cusle Jged S ooy IS L sl 5 319

4doNio @

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

03,5158 Byms dy il T (V) cl l5l s Ll
Sloez ops 4 ooz b Jds 4 0z o8 i sl
Jbo 0o (B9re - B slagsjlow @ M) il 2 Sloe
cols Logas o sloos,gl, 3 3,k 5l cl 2ol
Sl i (Sie shlo 05 (22 b e et wdgs
Cawle 9g5 10 (Y) sl oo YU (g5l O liae g cands
ol sloaiass 5l S oglhepls S 0y o S
3 Sl (Faie e ;3 03518l GBS oy
Lod gl 8 5l aiws (pl S8l o9 polaie 4 g Liwl)
i plg 3 (lgie 4y (S1hes slaadslsg o 5l (]
sban 00 S gedgel 5 5l J5 SleS 5 eaiS b

b 61Ses 5 Jlb s LS 5l ookl o5 5l

ol el Gl 4 gy 2lie sleos sl b 5l Siz lsie 4
U 2 e py0 5,55 5 2T s £l 1 51 AL
Al oo Lo slone 51 6ol Rl 5o SlaS 5 cnl (Bla>
5 i @l (8L 4 Gl 1 (6l a2z g A o
53 Ll Sl sl al 5 glgu il e o8 ol Logas
50 sl 00l g hane ol3e slmos s, 8 g Y g0,
Gl ol o0l soss ) S gamms b pan Lis il
035 dee slas Sl iu Sadle ST g jpa o 4
5 Lagtig y coieS L 2L ol S5y Logas

S9—tra g WJLW Ls’b'c ools LSJ u\s,..c A o> uuw


http://nsft.sbmu.ac.ir/article-1-2632-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

n 5 gholye g0 Lo Ty S sl Slocy 13

Vs

Tgzmd Sy O yo Jolowo s ,ble b gl e
Ll, o s Taod S Ol jo Jodxe las Sl L
&b;t‘w‘w‘o&wwwdﬂ”aﬁ)édsw
Ses Soellan ) o Yo o b yhaie STL (VA
Ad @B PV Hlade (o balse PH g bolse adsl oole
gyl sley oLk sl e 0l ploeil ad 80 VYO Sow
50 g i ools jee Blo d 2l 5l eusl Cws 4 olac
a0 VO glod ;o aido VO Soo 4 ad 8o ;0 4q0 O v
Soacal cosd & 29y Jbome 00,5 Sai il (ugemales
M s> Cso Ul'>)'> o..b..S;».’?u.: oKiws Ja.ws.’ )5...94)&[.»
adsl o e S A Gy B gl £ gleo o
—olipr3e,0S) Sevag by, 4 oy egn oS Ladlis
e 4y g o ALl s 1090 Jgibl oy Ladss o lac o>
Gl S IS g a2 0 B les o il S
Be+ ) 550 5 5t 5 o Sl g1 s
03,5 Cgmwy S g o ooletuwl (aa 8 Ve aalds o g0
Feolos jo cule o g o annd s Jailil g oyl b

0,8 S Gl 39 A duy Gley U ugadis a0
Oz oS el S ool lal o icawlo A (fig,
L ol ol asls )57 5l ool ags (o Sy V0)
Ol 5 (Oleal 0lK) o)z e Sl 3l eolail
ol plom 5l oolaiul b boglse .ay0 )5 o lslivl s 0 VY
9 03 y5moly 4885 VO Sde 45 wgadis 4z 0 ADEY sleo
leo U ey a9 o g lsee 51 ooliiwl b (o
515 (539 5559 woyd VO-YIO) Tezed 5 slaws Sl
3 bl ;s 5l oS Hlaie 4 aslBlas jabasy |38
J=ol5 job s oy jep oo 5l oolaiul b g adlsl o3 exwly
ML@‘OM&OSOf)WbuP‘QS}M@oyoMJ?
Sloas ags cewle gylow 5T ao,0 ¥ s 00,5
by e a3 (S,lils copuila cpiinn ,S) ol o5 Gl 18
Byl 50 5 90,5 ekl Tomd S slooy Loy 5 s
TV Glod )0 jmmedd o aBu ) LSS oo L (Sl
o Al plosl ¥/7 4 pH o ) 5 ugaadis 4z 0
Ao ugemmdo a0 F glos ol G Soe 4 badigad
coly oo S 8 ccule ady sl LSS jglaie

a0 F glwd ;0 59, Ve Sow a dule slad igad

laaSglS g oue o1 )LS .(B-T) 09 o soliiwl 08 2w
Slogas (oot S 5 4 (S Sule j0 Logas
slaissm b laadelSs ae Jolss Uy 5 (Sojels,
Saa b gbws Oldllas | s i on a0 (F) o)l i
3l oo gyl claay S Ly 51 onlial (el ousy s
«Chinese truffle) > |35 o (o Lisee ol
Sl S 59 Sorte yskiie 4 0,08 5 Al (LS 055 (S,
Ly oz oo slocwle (59055, 9 (oloond ((So 58
Ul IS g bay (F V=)o) canl ond plonil oy oS
2Tl ogai g 5 ol b Jlasl o Loy Lo Ly
caz o a5l L LI el olsie gl L
o )15 5 Cle (g3l Ol ralS 5 (55,81,8 Sl
]

4 gdaie ol3 495 S (Feijoa sellowiana) Tg>.s
Sl ol o oLS ol .ol (Myrtaceae) Lo,ge oolgils
P a5 @95 e Gl i ang Ly ol psix
ki et e 9)ls Jottas 9 (6 e S des bl
b s pols Jlo o 09h g0 <ot wili e )0 00,08
LS S Ty ol ol Lo 59 oS ol s
tloe 593 Sl oS s 5 Conl e atien
o) 5O By OIS A4S wad oo LS e (o) 2
Slmogasr sy g Tzmed Sy glaoy Loy gl
oaid plol Canle judai o138 sl 05l 3 50 ] (60, Sles
Sy SleS 3 gl aej )0 Gl iz o ol
VYY) el oo pinie obS ol ogee 5 Sy 5l Jeib Jled
033538 555 oy 3l gy gl 5] G IO
So Oy an Teomd Sy o yo Joloe lany Sl Ly
355 g3l o g BB aaral PH 5 0aisS sl
Sl 090 Job )0 0y o8 uls (o Sliogas 4
RVINg
Bsigygdlge
SIYAF Jlw 3l o Tomd oS s tdiged 5w ookl
59 4l 5o g2 Gl ey g 0B dgd el Ol e
b 2o, VEY 2l Cugb) 4 Gaem, B 3T les
Bl jadaie a4 ool Sz S 5 Wud Sz 5 059
Ly I3 ao,0 A0 JoUl b o Jgid 5 o] gloasd 5| 55
o ugad a0 Ve sles b a8 O plax 0 5 windy
o Ll 5l by lie L i3 15 ceeles ¥ S
YF Soe an ugeadu a0 Fr glos j0 g 0l ooly jaue
20,8 S celw


http://nsft.sbmu.ac.ir/article-1-2632-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

VeV

5 )l o plodl 3o oo ggicnd jshiie 4 o
Al oolawl was Jles bl 3

5 ol (305 o g2 31 o 8ol Sl 9 4 525
4, (Generalized Linear Model) a8l pass > Jow
S slaay, Sl by Glises slackale 156 o)y olate
5 tbord (S5 Gl S 2 S oloj 5 Ty
U’““"l_’)b J...l?u 9 c\a).‘x.u O eolawl < ‘1,5 Cowlo ==
&0 V8 aded Minitab 153l o5 51 oolizel & (ANOVA)
Olabl s o (S5 G9al Gy 4 LoapnSilee 288
aw 5o Laioley] adS .auss 5 18 auslie 0,90 20,0 0
S e Sl O 50 @l 5 Wad plail 1SS
0955 Ol ke Syl

badle

ol g PH &l 1o« yid BB iy dsewl g PH (b 55
S by )Blw b ol cnle slaaiges s LB
S g i S oy (b sl aised g Tomd
OLO). S u;la ]9.7;:3 5).3 6[.@.)9.}5[.“51.; tﬁﬁl-" ‘_ngdJ}o.S
Voo g FIVY-F/F 00g0 e 0 e S5 a1 (5,045
Jlade cpl a8 I 50 sl Caws s sl SISV ao 0+ /Y
IPN=< AN o SITF-FIPY L ol e 5 sl dges sl
03gd s 10 Cewle (gladiges PH 09 sl SLaSY ws o
s PH als .coils 1,8 coule glp JouB LB 5 sl
39, B 6,laeS 0,90 (bl sladiges anaul il
- s oaaline a5 jsb ylen (D<o /0 0) 35 Hlo Jae p20 3k
0,95 wlaul 55,0 ;o wals sladises pH Zél 50 gl
5950 53 PH Sleis ag) a5 Jo 55 090 fiien 6)INSS
Dgad o BB Al g S b (5510655 050 SLL
i Ly I35 iy 5 )ae 0,99 (o a0l ke
b sl leaiged yuS BB an ol .ol pH alie
b an sl aged 4 Cus Tooed 5y slawy Sl
O Gl e Dglas Lol (p< /4 0) <l yiol33l (sl sine
59 3k Cale Sladises s BB ahuenl g PH Sl ss
[PEESE T S ooy Bl by oo VIO 5 VIO e lale

P21+ 0) 0,5 ovnline

239 IS5 0)93 Jobo 55 (V) Wad (5, 13aS5 genndes
Cle laatiges Gl S 59, 0 58) oo Gl Jols
(2,5 s 0 8l) wals aiged aazd )3 )13 ool 5 50
A dags Yb o oads oLl Loyl i sllas
-aiged PH (l5e i’ B asosewl 9 PH (30 (o 2
PH 5l oolai wl U wguades 4,0 YO sloo [0 cnle sl
(wg—w PH Lab AYY Joo Metrohm) Jlous s
A (g S eIl (gl aded 09 Sl 4 jame

S so e g i BB anaswl 6 8ol
L YADY ojles amy ol ml (o o lasbinl (bl o]
ol s Slubis jeax 10 9 Jloy o/) dgu 3l eolazuwl
s PH (s ,=So3lasl .(VF) o plxl G50 ) Giulag b
L85 Oyge S5 aw Jla s i BB ol
sl g3l T i g3l O Glmo (o
5 Ple 2 59y Smle p 5 VO (03,5 wSe b sl
3 o b Sl el SO sy = ol ool 8
P >y diged o laz ey g Sl ¥ 23S
QY V) o as 3 b o glal of asls olaie 4
ool sl b cele slaraigas 591,51 59 1,5 (5 35 031wl
(RIS-CPS, USA) o LiSs s 5 > egs, oK s |
Voo e Sy Sy ainls jo Lo pulais asboles 4y 50
—l Ao Jarel 5l jehaie poy sl (65 0jlul 4t
amico 95 Aol 0b oslil yio Luo B+ b by (ol amio
$9555 55N ON) a0 a5 ia oo | Joleo
o s gl g 0 el S5 A il 4 cosle
A ole (PaS) 4l Jsuly
Sl 09,5 slasl bawgs (cw b))l i om> (213)]
Sl 5ot pll oy Agel ldbogls I JSite o
lsazxe 1) 095 (8 ol s uilgy a5 a5 Ve Ldbgls
diges ul Ol baiged cw> obj,l 6l oS 1SS
ot TS ol 5 b e, o S8 b S5l
eS8 gyl bl o plejes j5b 4 wiog
=lb glaanl s 5l oolatwl b b o atwles LU,
S Gy g S8b Ghae all 5yge o1y 095 Sl end
sl J8las oS ly Sigan glahass 7y olde ulol
<l 3log el 8 iSTas 5 5Lal ) (o (Shg 52


http://nsft.sbmu.ac.ir/article-1-2632-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

Ken 5 oy gyde [y Tomd Sy clony Sl L sl

VoA

e oS diged s bl LVe Qe 5L L LYIO e .l LTS
5 —
49
48
4.7
46 B~ . .
J 8 ~ — .
- K .
T 45 ~ ~o— —_— e il . . L
4.4 ~ e
~ . 4 .
a3 | 1—-—-:-.._!___ -
-_—— 1— -— e -
42 + =k
41
4 1 1 L ]
1 5 10 15 20
SR REREE Y
6)‘%—“ 0,9 6‘9 =z WSCM.:LA 6Lb435.o.3 pH u‘),aa.l.) \J&w
— S e s Sl LN = L LTS A5l LT
1.2
1 Aem === B - = == - - a
-—- - -
_ _ A== - —
Fos = ® —_——
1 -—
—
3 o —
P -
06 -
)
104 F
0.2
0
1 10 13 20

b leasd oley

G 0y90 b o)z o5 Sl ladiged anawl Ol s Y JSCS

aiges s5ll Ol olie Canle 4 Tgzd Sy slaay SLo
S S el 23 el als s 4y S
sladale o o)ld coe Dglas a5 Wm0 )5 camlin
P> 1+0) 10,5 edalive bawy Wlo L 0o )0 YO 4 Y/O
SN ST Gl p stz BB b 8 )l ol
Cale glodiges ral.o.'{ &l u] u‘,..n aS 5,eb 4 ccslo
sk 4 Jol 5oy b oawslie o (65l0eS5 0y90 Yo 5g, 40

(P2 0) él ol gyls S

b ol cule sladigas s3lal ST ol 13l ST
ools ylas ¥ IS ;o aals diges g Tgzed S slaws Sl
“FIV e eogamme 4o aals diges gl Gl ol .l sals
sk Gl ladiges g dged 05 YO L) 4 05 YT
eyl s 2,5 VIV =YY o0game ;0 Tgod S slons Sl
olbyly Judos 5 4o s el Cans 4 diged 0,5 YO
5 Tomed Sy glaay Lo Ly 0953l a5 el o] 5 S
Cule slaaigai 3l ST Glie 2 eSS by S
“sh 539381 b S b (P14 0) 3l (5l nn 55


http://nsft.sbmu.ac.ir/article-1-2632-fa.html

B S wige agylle LV Wl LY O bl L0
6 _
B A
i ] 5 _
J B
3.
a9 CDF
5 CDE DEFG DEF
EFG
33 EFGH =FGHI GHI = HI T FGHI
:; \ J > J J
)
3
34
0
1 5 10 15 20

(ay) &)l ey e

6).,\.&;: 0)50 (510 <= ‘4,5 wLo 6Lb4.19.o.1 6)"'\"‘ UT u‘).u..x.: .‘“ JS.»:

Tomsd 5 slooy Sl by a5 ouisS awls a5 (p<+/+0)
ooy Bl L cdale molidl cal 69,8 aaliél o
o SIS Fxe oo A 5 a0y VIO (e b Tooed S
OAYL P 0) WS oy o5 Cele 5515 S
Sk Sl e YIB gl casle aigei 4y by (59,5
VIAC) IS Yo g, 50 Temd S slaws, Sl
e 6955 Ol S A5l yo 0e (4l Sk
(a5l July < /0DA) (6,10e55 0,90 (glaml jo vald diges

Sl Caws 4

Lol A Shp cese sShl 4 4y by PSS
O) canl oo (5158 asl 5 00 Joleo glos o Jgawcs
2 50 e (nl 5o oy cesle gladiges (55,1,5 1Y
“ s 39380 08B oy polaie 4 Al 5 B0 LDy Sy
2 b el Casle 65515 5 Tozmd Sy sloay 5L
laaiges plad 5955V Jooz po ool ail)l @l el
b & IS 0y (bowald aise 5l e cwle
-aiged 59,5,5 opdle ay (P 0) 2l Ll gl gime
0395 Jsb 5o Tomd Sy oy luly o> sl
Sy el wiged I VL (gl gre Hob 4 (5l

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

SIS 093 (b aslh 5 0 (B Sy ;5 Cele Sladiges 95,5 Jgux

(sl J8b) 55515

Jess
s 39) #2353 59, ST 7 85 Jsl s,
N TIRE! NISEEVAAN SIOAYE- Y SN Y CIOONEo Y - sl
VEPET £y \YY oL ys VYAYCE 50 VAL NV S ol L 7V
YIVAYA £+/.2Y Y/SOABL. /Y YIYONG £/ FF V/A$YPEL /A \WANE £y ol L 7 Y0
YIA-QRE [ AN YIEA-BE 010 YIYYECE. VY Yoyl 6. VAAOPEE. /- 0 RV A J1

el oa &81,1 (N=3) Jlre Byl £ Kilo 5500 45 b o0l
ol 0230 A0 yliebsl has jo o pme B g2 5l Sl LSy e (nndSSH By >


http://nsft.sbmu.ac.ir/article-1-2632-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

n 5 gholye g0 Lo Ty S sl Slocy 13

VY.

bl (P10 0) cunlas s9g Temd S slans Sl
sals wiges she (gl gtnn b loy b Y o
sledigad p ol CldS bl Jl &5 I o cuily
P<+/+0) el dgpuin 0,5l Ly (g9l

2 lezd Sy sl Slo b g9l casle sladiges
oS 1y slel 0 YL 8L Blod 4 sall diges b s lie
VIO § VIO sl slodises cpm (5 ld sine Dglas Lol wio )5
O axg b (P<e/00) 20,5 cdwlie oyl L as s
Gl o Gloy cubdS a5 Cdlye Gl ¥ Jgo
g ULl oo sladiged o il sLosl o e
P12 0) 05,5 oo ol diges il sl ials

S S g IS Gindy gl oo s oljlol
loxd S slowy, Lo b clale polidl b a5 el o]
il el g b 4 IS Bpd kel
dged a4 (IS Ghpdy Sl Ll 5VL P/ 0)
Tomd Sy o Slu b ao VO b cwle
<l plais

L > s SRy et Sl P e b
ol 5o et ady cale sbadiged Apdy (o p sk
i) 5 220,555 5] aalllae
Wgad (5 ndy 5 Cdb he oK) e slo S
6[@445.0.' s.i;) ‘svl.»))l CUL"' RO PR 45‘)| Y Js» o
sloay ) Slo L cdale ldl b as el o] Sk cule
- e S ax 51wl o alS Ky ol Tgmd Sy
@ axg5 L (<1 0) Sl 3939 Tgmed S slaos ST
Dols (65lM%S )90 Job a5 Zdbye leee ¥ Jgux
P10 0) cnl 00,55 sl adiges S, 50 (5,0 e
aold diged 098 o cdalive ¥ Joux j0 a5 jsbjles
S e 5 51, Sl 5 (5055 90 plat o
DS 3y B Le b oy YO (g9l diges a5 Jl> 0 0,5
Gl s S| 3505 oS Hhae S Ll 5l 5Ll

mh ey VD el el diga g ol Alged

d)bﬁi 0,90 lea Cewlo (_gLasd.j}oj e ‘_;Lm‘_,;'}” Y JS"\’.

Gl diges _ _
Lol 7 Y0 Lol 7 Y0 Lol 7)o by A e T
YIvA- ABCPEL Py YIeY . ABCPL. . Flee Ak re. FlYY ALY A \
YIvE. ABCPLL Ny Yy o5 A8PL. 1y Ay Y/a55 8L Y)Y Flees Al o
YA By FIYYY ARy TIAAY ABPE g v Ak pYE Ik )
FAY- PPENN D YO P By YINFY ABCPL. yyp YIAPS ABCPL L yy 10
Y/ Ae PEoN0Y YA PR YIAY - ABCPLL A YIAYY ABCPL . pg - Y-
Y-8 BPL. /00 YIXO- Bl AY F - AEONYY FANVEAE N F \
YIA-5PEL. [ 55 FAYY ECE.f. Fof AE RO AR o
\MZYA= IS AR A SV T \IASEREVAYAN £/-%5 k[ Ve 3
YIsVS LBy Y/IASY CPEL. /L Py YAYS AL YO Flo) e ALY 10
Y00 BENE- YIVY . PEE.evo YAY ALY Y/AA5 ALY - Y-
YIvY - PEREL yvy YIYYY DL Yy Yroxy FOHEL Ay Y/ags L. v )
YievY BPL. jyay yiev CPEL oY \TANE i SYEINN v/a. - L A o
/S TN YIAOY A8CE. Ve YNV PEFSREL 1 oy VIAY - PO 5 B &l
£/-v8ABCLL )\ as £/ 05 ABCL N YE viva. PEFCL. .. YIVAS CHE LV F0 10
FIYY AL Y0P FIVAY ABL L Y AY AR YIVO P Y-
ANV AL vy FAY- ABCL. L va FXTY AL YA FIY ABCL Ly py \
Fey e ABCL £y ABCL Y. FIYYYABL. VoY £/ v ABCL . o 3
YAy ABCL. Ly F/PY ABCL. Ly FASABCE Y FIFe ABCLL vy ) %
YIASS oL oY v/ass ABCLL Y A FAYABCL Y/AYY ABCL.L YA 10 a
YIVEY CE N 0 YIAY- BCr. ) F/y e ABCL Ly YIAPE BCE Y 0 Y-

ol 0230 0 liebsl xhaws jo o pme B g2 5l Sl LSy e nndSSH By >


http://nsft.sbmu.ac.ir/article-1-2632-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

BB

55,5 o 5z IS i 18lS 4y e o il T i
i mls b odel Cews 4 = () cudls b
s Sahan «Y--#) Karagul-Yuceer o Isleten .l
¢ Hassan «(Y-\)) Ko ¢ Miao «(V--A) |, Sen
Slsie 4 (Y8 VYD o) il cllas (V410) o), Kan
&owo 098l a5 audl s (Yoo A) o) g Sahan Jlw
Gl ol als cage oy et Casle 4 5L
ey oS Cwbe 4 dgnl 0938 ogdle 4 (YD) 00,5 oo
s o als 1y g5l O e 56 a0y ¥ ocdale
L s ,S ole 50 (VoY) o) e 5 olade syl (Y9)
o5 Cwsle il Ol liee gl ls Dheasge (0933l
b ol of Gl L2alS 1 .(FY) ol oo alS o
U5 4 lyicoe 551y Tymed 5 sboa Lol o9l
e 2l s s T Lais gl baay, Sl L o]
Loohasi 4 glgies 1 o)l 0y90 Jsb o gilail &
J5 sle saims LS sl pale slonil ;i o)l
Sl 5o sl ol Vel as ols cons b slos 5o
"o e v 4 (655 ahie mhw by oad py9e )
(F)) wisd
5ol Cesle ol alaos sl 8 (g9, IS ssboa
5 Bl Grizmen 9 (555 Gla s Sladign ©y08
250 L & Go5L8 (YY) syl eV il olad wjes
Oyl g e JUESl ol sl asls Co s o0k sl
Oeize 9 OgeYoed (nf ceslie (i ) aSL o)l
O30 Sl (b g JEl Cuzr cuslie ooy Sl
PSYEIR SICKJUUETING 1 0 WOWK B NSV RS I I
(St ool liee wiile alize Jelge 5l o5b wlgi oo
5 2ol 42,0 ol et o T3 £5 iy Ol
Slge (39978l rigred 9 03,5 S 0970 eSS Gloy Do
Cools Jds & U Loy 5L Ly (V) wsl sesdl
o ph Glacptign b gladisn sl 5 O is
Sosle (555315 Rl (Y7 FO) wgd oo 59515 Sl
56 1y Tomd S sloay Loy clale (l3dl b oojz o8
P FeSois J5lsle S slul 4 e Yo
ple Syov Guals caw a5 caddls lad e pYL slacdale
@l Ol Grals cales po 5 I3 S5l 5o b JsSUse
Loy oS cwls gl Gl ol Grals 00,8 0 cls
0aiS ol 5 Tommd S (slaoy Loy il il
S Ceo B 5)lnSS 0598 (b 3 odle 4 adlyoo ol

- e
50 aalls gbdiges PH cdl e ol S5 a5 b \len
P Cdld s a IS oy ol g, 0
abanly 4 i sl SSY adg g eSS
PH Slpss 2ig) 09 ;i Lo )5 (gdse LS 5 0525
colld pals s a6 1SS oys JLL 55, O 0
Ol o edel Cass & b g w8 Ly [EPOWEL g PR o
ohlar g Sahan lawg ool 5155 wls L iagh
Sz 5 Do (YY) e g Miao «(Y:-A)
OhlSas o (Lo 5 (Y210) o, 5 59,62Y «(Y+ 1))
Jle ol 4 (Yo A XF VYO cosls Callas (Y+15)
Plsgs 55331 45 2308 IIF (V15 ol an 5 o
S Ceole PH G0l s (55 sne j5b 4 Wil oo aal;
Sty anasl moldl g pH gals (Y0) 005 oy
53 W & olgise Tomed S sloay Loy (0938
G S s & Vsl F5LT sl Sl Sl ow;
@ yoie a5 ol S Temd Sy sloos Slo b (SSgm
@ (VY 0gdoo sl SLSY @ 598y in oo
s, Bloly jpax &5 WS ool 5 Slegn o)
Syl by spul adgi anld o M lexd Sy
Olllas mls B,k 5l wled oo dbul anl SaSY
(V+10) Ko o Hassan o (Y-1Y) )L, Ken 5 84535
slaasls g 4 slaals Dwge o 5 4y 09380 45 olo Lis
0399 Job 3 Cenle PH pois  s)losine 3l ald
2 aS 0,8 olas bl oyl el (YF ) cusls o S
Canle T 5 lon Sl atny ol el
oS Cesle PH il wig, jo wilgi oo a4 aiyls (ganl
ael Dhwge ol Coole (V0 AF) Wil S5 oz
() ol 0ads 5155 508 (Y V8) o), San o Lo Lawss
Ol Gy o Canle logas cusls odee colro 1 SO
Al Cwle whaw )3 0y H50l & @8ly ;0 a5 Cenl (51
5 A ylubl ey el o gl O g8 e
o 58 pled gill plo a4y &y0d ralS s 4 a5 col
OF iy L liee 5 90,5 (0 e 00,5158 5l oy
Sk o aSelSgae (Y2 V) wbo uals

Ll U5 Jdo & oyz o elyl logas ) oYV game
ool g Bl v sl 535 Al b ol olowl (5l
Ol Joz gy (YY) ailas 5 1,8 ol 0,50 (55l Sl
sbml b glyee 1) laag Bl cdale (I3l L sl
ol 5 als w5 b asllis o el J 4


http://nsft.sbmu.ac.ir/article-1-2632-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

n 5 gholye g0 Lo Ty S sl Slocy 13

WY

05098 L ol oo 1y Slae sl jo cans (YY) 00,5 cuisS
<l loel ilisl o, Bl e slronias pabs g ylac
b lsies |y Tomed Sy clooy Loy osl> cladiges
PO ).ul.a Tomd S slaay ) 5Lo L Ol Cis caols
Cawils bad e 595,85 il g gl O e zals
s 5, oyeaS sl IS 5l shad tals L
Tomsd Sy slaay, Loy osl> clodiges e pals
Al e 1 IS bl el alg e o5 ced
9 oSy daaSslSg ane Ol 3L sl Cews 4y il e
FY ) o) cisllas Canle (o Sloogas 5 168

(b was mle 8L bl jo gldlae sl
@ axg b b sluasslSsue jlael )5 5 cuwdd o)
@ 053l 55 5k s S sladslS e YL Cued
YL coenl 1 Slae olge o SLS 5 e ) eolatul
5 oslial a5 ol i anllas ol gl el 5,55
S e 5 Sy lyie @ Tyt S slany Sl
Cole ploonds 9 (S0 Sla T o9 2 kg JB
5 69 GRIFIL S gpba o) cwle 0z oS
oz el e Sl Gl @l Sl e SelS
o, SLlo L 538l ol (2alS 1) Cesle fysrasVsesd o
23,5 55 PH hals 5 aael (il cos Tod Sy
oy S al wdsi b g )ow slayS T Sl eolinl o5
ooy Sl dy sl conle slaaiged S9ai Sty I
Cald) audly 5o e la S B 5l Tend S
Sl alsil Loy ol 5o anles el 1) HFasS S as
Tk Ol eslaal Gl il e ey 50 (eSS
S T R v 3w R SOWRN L O BN PP SE B SR F VR Ly W
e SVsame Wy uln Temd Sp gl L
28 )5 oo slpiiing diedgul 8
&l Sl

Syld 5 Shegy Sdslae Sl Alie ool ey
JLS Gaios oy Sk sbosles cox ol oKisls
AHlaly Sleyad g Sis

e References

1. Kaminarides S, Stamou P, Massouras T. Comparison of the

characteristics of set type yogurt made from ovine milk
of different fat content. Int J Food Sci Technol 2007; 42:
1019-1028.

2 Sl g cle 5 aSed o gy 2T 5k ¢l
Ol s a5 05l o élev..‘ g nm e n DYl
Ssse oley HI8 0 casle lail Ol pals 5 (55,18
o g g Bl L el wliae e ili8l (YY)
el (5510655 0590 Job yo (5951,5 Saldl ¥ 5l %o
(YN)

(YY) oS 5 o b b ool s &) gl
Oer 5 (plade gyl ((VoV)) LSen 5 2lo,
Ol,Sen g Hassan 4 (Y-1F) oo g Lige «(V-Y)
o (YEYAXY B ) calb calas (Y010)
s ooy, Sl e glidl 4 sl o ke
s 50 g 9ghoe 9l 5 ol 6, b b 3l
adlas mls b rols bowb gslal ol e
a3l &5l ol Sl (YY) Ses 5 lien
975 Gl s Cenle 4 Gl 5 LS slodas
Govo Shile a4y anily (69715 Gl Gliee a5 005 o0
ohlSen 5 Lig (Y- A) o Ken o Sahan (FY) cul
OH)es g Hassan 4 (Y-VF) )LKen 5 JL,8 (V1Y)
@7 o Sl (Sidlg) Sleogas (cwyp L (Y-10)
SIS 050 (b bigw Sismgn Cwle 5 oz oS L
S5 Cenle (6555 (6)0eS ey S L aS asily o
(Y F¥ YA X0) oo i3l

mdiged ;0 Dea8 Sbml 4 Gl e 1) S5, 5Ll pals
Bl e Tyzmd 5y glony Sloly g5l Cenlo (slo
CBIE Ll L aS 5a,S S (V19) ol Ses 5 ol
a5 e (2ol T O (lie anely Plosge 5155 oo
b GRIB Jgame ©)908 o el ) pss Lo
oeals cde (V0) vgd o0 Ky slinl ralS cow aS
@ ol ) oy blody chile gl b ke sl
S sl Blaly we s YIB 5l cnle VL 59515
15 Bl 5 a8 o i A s 45 8 e Ty
Ol Glasdlas Lo (Yoo 0) o) Ken o Kurultay o455 oo
g Wl B sz Syee 1) s 4 a3l pune (095
el wlgh oo a3slSg,00m 0Ly olie (3938l a5 wudly ;o

Brae by o Bpdy pae g Jgame ;o0 IS o sbx)

2. Modler HW, Larmond ME, Lin CS, Froehlich D, Emmons

DB. Physical and sensory properties of yogurt stabilized
with milk-proteins. J Dairy Sci 1983; 66(3): 422-429.

3. Nikoofar E, Hojjatoleslami M, Shariaty MA. Surveying the

effect of quince seed mucilage as a fat replacer on texture


http://nsft.sbmu.ac.ir/article-1-2632-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

Y

and physicochemical properties of semi fat set yoghurt.
IJFAS 2013; 2: 861-865.

4. Pang Z, Deeth H, Prakash S, Bansal N. Development of
rheological and sensory properties of combinations of
milk proteins and gelling polysaccharides as potential
gelatin replacements in the manufacture of stirred acid
milk gels and yogurt. J Food Eng 2016; 169: 27-37.

5. Gharibzahedi SMT, Razavi SH, Mousavi SM. Psyllium husk
gum: An attractive carbohydrate biopolymer for the
production of stable canthaxanthin emulsions. Carbohydr
Polym 2013; 92: 2002-2011.

6. Abd El-Salam MHA, El-Etriby HM, Shahein NM. Influence
of some stabilizers on some chemical and physical
properties of yoghurt. Egypt J Dairy Sci 1996; 24: 25-32.

7. Miao Y-Z, Lin Q, Cao Y, He G-H, Qiao D-R, Cao Y.
Extraction of water-soluble polysaccharides (WSPS)
from Chinese truffle and its application in frozen yogurt.
Carbohydr Polym 2011; 86: 566-573.

8. Ladjevardi ZS, Gharibzahedi SMT, Mousavi M.
Development of a stable low-fat yogurt gel using
functionality of psyllium (Plantago ovata Forsk) husk
gum. Carbohydr Polym 2015; 125: 272-280.

9. Basiri S, Haidary N, Shekarforoush SS, Niakousari M.
Flaxseed mucilage: A natural stabilizer in stirred yogurt.
Carbohydr Polym 2018; 187: 59-65.

10. Hussein MM, Hassan FAM, Abdel Daym HH, Salama A,
Enab AK, Abd EIl-Galil AA. Utilization of some plant
polysaccharides for improving yoghurt consistency. Ann
Agric Sci 2011; 57: 97-103

11. Poodi Y, Bimakr M, Ganjloo A, Zarringhalami S.
Intensification of bioactive compounds extraction from
Feijoa (Feijoa sellowiana Berg.) leaves using ultrasonic
waves. Food Bioprod Process 2018; 108: 37-50.

12. Ruberto G, Tringali C. Secondary metabolites from the
leaves of Feijoa sellowiana Berg. Phytochem 2004; 65:
2947-2951.

13. Beyhan O, Elmastas M, Gedikli F. Total phenolic
compounds and antioxidant capacity of leaf, dry fruit and
fresh fruit of feijoa (Acca sellowiana, Myrtaceae). J Med
Plant Res 2010; 4: 1065-1072.

14. Moradian M, Ganjloo A, Bimakr M. Extraction
optimization, chemical, structural and antioxidant activity
of water-soluble polysaccharides from Feijoa leave. JFST
2018; 15(85):219-232 [in Persian].

15. Moradian M, Ganjloo A, Bimakr M. Optimization of
ultrasound-assisted extraction of polysaccharides from
Feijoa leave and evaluation of its functional properties
and antioxidant activity [dissertation]. Zanjan: University
of Zanjan, MSc. Faculty of Agriculture; 2018 [in
Persian].

16. Institute of Standards and Industrial Research of Iran. Milk
and milk products-Determination of titrable acidity and
value pH-Test method. ISIRI no 2852. 1 revision, Karaj:
ISIRI; 2006 [in Persian].

17. Achanta K, Aryana KJ, Boeneke CA. Fat free plain set
yogurts fortified with various minerals. LWT-Food Sci
Technol 2007; 40: 424-429.

18. Wen Y, Liu N, Zhao X-H. Chemical composition and
rheological properties of set yoghurt prepared from
skimmed milk treated with horseradish peroxidase. Food
Technol Biotechnol 2012; 50: 473-478.

19. Morris ER, Taylor LJ. Oral perception of fluid viscosity.
Prog Food Nutr Sci 1982; 6: 285-296.

20. Dalili R, Khosrowshahi Asl A, Almasi H. Effect of okra
mucilage (Hibiscus esculentus L.) and guar gum as fat
replacers on viability of bifidobacterium bifudum and
some quality properties of low fat yoghurt. J Food Res
(Agricultural Science) 2016; 27: 77-89 [in Persian].

21. Kurultay S, Oksuz O, Simsek O. The effects of
hydrocolloids on some physico-chemical and sensory
properties and on the yield of Kashar cheese. Nahrung.
2000; 44: 377-378.

22. Soukoulis C, Panagiotidis P, Koureli R, Tzia C. Industrial
yogurt manufacture: Monitoring of fermentation process
and improvement of final product quality. J Dairy Sci
2007; 90: 2641-2654.

23.Gallardo-Escamilla  FJ, Kelly AL, Delahunty CM.
Mouthfeel and flavour of fermented whey with added
hydrocolloids. Int Dairy J 2007; 17: 308-315.

24. Milani E, Koocheki A. The effects of date syrup and guar
gum on physical, rheological and sensory properties of
low fat frozen yoghurt dessert. Int J Dairy Technol 2011,
64:121-129.

25. Sahan N, Yasar K, Hayaloglu AA. Physical, chemical and
flavour quality of non-fat yogurt as affected by a b-
glucan hydrocolloidal composite during storage. Food
Hydrocoll 2008; 22: 1291-1297.

26. Hassan LK, Haggag HF, El Kalyoubi MH, EL-Aziz MA,
El-Sayed MM, Sayed AF. Physico-chemical properties of
yoghurt containing cress seed mucilage or guar gum. Ann
Agric Sci 2015; 60: 21-28.

27. Lucey JA. Cultured dairy products: An overview of their
gelation and texture properties. Int J Dairy Technol 2004;
57:77-84.

28. Behnia A, Karazhiyan H, Niazmand R, Mohammadi Nafchi
AR. Effect of Cress seed gum on rheological and textural
properties of low-fat yoghurt. JRIFST 2014; 3: 255-266.

29. Thaiudom S, Goff HD. Effect of k-carrageenan on milk
protein polysaccharide mixtures. Int Diary J 2003; 13:
763-771.

30. Isleten M, Karagul-Yuceer Y. Effects of dried dairy
ingredients on physical and sensory properties of nonfat
yogurt. J Dairy Sci 2006; 89: 2865-2872.

31. Guven M, Yasar K, Karaca OB, Hayaloglu AA. The effect
of inulin as a fat replacer on the quality of set-type low-
fat yogurt manufacture. Int J Dairy Technol 2005; 58:
180-184.


http://nsft.sbmu.ac.ir/article-1-2632-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

VY

32. Amiri Aghdaei SS, Aalami M, Khomeiri M, Rezaei R.
Effect of Basil seed mucilage (Ocimum basilicum L.) on
the physicochemical and sensory characteristics of low
fat yogurt. EJFPP 2013; 2: 1-17 [in Persian].

33. Walstra P, Geurts TJ, Noomen A, Jellema A, Van Boekel
MAJS. Dairy Technology: Principles of Milk Properties
and Processes: Marcel Dekker, Inc., New York, USA;
1999.

34. Lucey JA, Singh H. Formation and physical properties of
acid milk gels: a review Food Rev Int 1998; 7: 529-542.

35. Goff HD. Dairy Chemistry and Physics. Dairy Science and
Technology Education Series, University of Guelph,
Canada. https://www.uoguelphca/foodscience/book-
page/physical-properties-milk.

36. Tamime AY, Robinson RK. Historical Background In:
Yoghurt: Science and Technology (ed. AY Tamime and
RK Robinson). 2™ ed. CRC Press, Boca Raton, FL. 1999;
7-8.

37. Akalin AS, Erisir D. Effect of inulin and oligofructose on
the rheological characteristics and probiotic culture
survival in low fat probiotic ice cream. J Food Sci 2008;
73: 184-188.

38

39

40

41

42.

43

. Sodini I, Remeuf F, Haddad S, Corrieu G. The relative
effect of milk base, starter, and process on yogurt texture.
Crit Rev Food Sci Nutr 2004; 44: 113-137.

. Lucey JA, Munro PA, Singh H. Rheological properties and
microstructure of acid milk gels as affected by fat content
and heat treatment. J of Food Sci 1998; 63: 6640-6644.

. Donkor ON, Nilmini SLI, Stolic P, Vasiljevic T, Shah NP.
Survival & activity of selected probiotic organisms in set-
type yoghurt during cold storage. Int Dairy J 2007; 17:
657-665.

. Rezaei R, Khomeiri M, Kashaninejad M, Aalami M. Effect
of Guar and Arabic Gum on the Physicochemical
Properties of Frozen Yogurt. J Food Res (Agricultural
Science) 2011; 21: 83-91[in Persian].

Hematyar N, Mohagheghi Samarin A, Poorazarang H,

Elhamirad AH. Effect of gums on yoghurt characteristics.
World Appl Sci J 2012; 20: 661-665.

. Ghorbani A, Pourahmad R, Fallah Pour M, Mazaheri
Assadi M. Study of Physicochemical, Rheological and
Microbiological Characteristics of Soy Probiotic Yoghurt
During 21-Days of Storage. J Food Tech Nut 2014,
11:43-48.


https://www.uoguelphca/foodscience/book-page/physical-properties-milk
https://www.uoguelphca/foodscience/book-page/physical-properties-milk
http://nsft.sbmu.ac.ir/article-1-2632-fa.html

[ Downloaded from nsft.sbmu.ac.ir on 2026-06-25 ]

Iranian Journal of Nutrition Sciences & Food Technology 115
Vol. 14, No. 2, Summer 2019

Effect of Feijoa Leaf Polysaccharides on the Physicochemical and Sensory Properties
of Low Fat Yogurt during Storage

Moradian M*, Ganjloo A%, Bimakr M*

1- MSc in Food Technology, Department of Food Science and Engineering, Faculty of Agriculture, University of Zanjan, Zanjan,
Iran

2- *Corresponding author: Assistant Professor, Department of Food Science and Engineering, Faculty of Agriculture, University of
Zanjan, Zanjan, Iran. Email: aganjloo@znu.ac.ir

3- Assistant Professor, Department of Food Science and Engineering, Faculty of Agriculture, University of Zanjan, Zanjan, Iran

Received 7 May, 2018 Accepted 26 Aug, 2018

Background and Obijectives: In this study, due to the ability of polysaccharides to modify rheological, physical and
chemical properties of food products, the effect of feijoa leaf polysaccharides (FLPs) on the physical, chemical and
sensory properties of low-fat yogurt during 20 days of storage was investigated.

Materials and Methods: Different concentrations of FLPs (1.5, 2.5 and 3.5% w/w) were mixed with low-fat
standardized pasteurized milk. Then, 3% of commercial starter culture was added to the mixture. After completing the
process of yoghurt production, the pH, titratable acidity, syneresis, viscosity, and sensory properties of low-fat yogurt
were evaluated during the storage period in the refrigerator. All the experiments were performed in triplicate.

Results: pH and syneresis decreased while titratable acidity and viscosity increased by the addition of FLPs in low-fat
yoghurt formulation in comparison to the control sample throughout storage. As the concentration of FLPs increased,
the color, flavor and total acceptance scores decreased, while the texture score increased. The low-fat yogurt containing
1.5% of FLPs obtained the highest total acceptance score.

Conclusion: The FLPs can be used as a natural, low-cost and valuable functional compound in the food industry,
especially in the preparation of low-fat dairy products to improve physical, chemical and sensory properties.
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