(&)

)
'R (a . b
[T o i
:l» e Zal ,,/;/ g

YEV-YOF Slrto F o)lois Y ol OV F-Y Lo
https://doi.org/10.22101/JRIFST.2023.376105.1419

https://journals.rifst.ac.ir
ISSN: 2252-0937(print), 2538-2357(online)

JRIFST

e glio g psle 5o 6)9195 9 B9 o o
g L}clS &Jlao

(i (S Sluoguas p dilgyl oLS 5 lac 9938 JU (w )y y

s ba enams MY G gama e N Glago pledl UL, L jrace

Sl eolzg8 ( codl ol3T ol&itils «)l8 a1y 1ae mlio g pgle 09,5 )
(elhammahdiian@iauq.ac.ir) Jgtwe odsem g %

Ol dgeen (38 mlio 5 psle (ch09% dnho (2l Slge (55518 05,5 Y

VENY /00 r2dl e o
VECY/VIYY r 5550 b
VEY/ VY Gopdy g

VEY/ A chasy lasl b

Goals slaojly
> Pl
o,las

alg)l ol

ouS

(olbond 5 Loan losmdgab (o938l olee I il sl waz gl
5 GBS Al dge lp emlie Joly o9yl GlalS bl oSSl
b Sl sleds e Shs ssrsl wilbies pberdsNnd la S
LI, Q—l Q‘ﬁss" aS bl oo 3zl s Q—l iulaSlas SluS 5 polae o s YL
Pl smon GRagh cnl el j Baa sl Ll laies g plalS 8)las Gog58l
coye PH) olordsond Glo Shy » (xoys /g /0 o/V) wlg)l oS §)lac
(o 5 () S8k la el (S5 5 295 4 Saeglite 5 o> Gl 8)
dslie g (hww ow> 9 (Ol JL8, (aPls 5 plgd cupo ljSiany) SUidls,
aQ 4."5)‘ OL».? S)La.c u"ﬁr”‘ so».\.a]s;u.u-)@ C.sL».’ L).JL»‘JA el 039 aals :Uyu lJ L)T
C)'l| C”L“ (P<+/-0) o8l LS)‘QG;"“’ U.J)B‘ Lﬁdu'}au' L;w 9 (e O‘}t.a
g odls oy bedisgh38) g (e HL8) (s sladiged pled ols ylid aalllas
(S5 a3l o cls Ll (Sojalsy Sy chrogi po Vb LS olg Joe
aﬁ UAD-L.» uwl)sl 9 b}rr 9 L;r ua>L~: uw.(bls g».CL, s d.jlj)‘ oLS E)La.c u““‘)‘gl
Aoy /D (gl dged oly Hlis ol Asdlas cws b)) ol ioren g0 S
@S ggomme ;0 09 (o LL3, e 50 o pdy (pyden sl dilg)l oLS 8 Lac
Sgue el iy 4 wlgyl ol 5 lac 5l woye /0 dged &S 0e pl 5l S
Dgdisn (St (S595, 5 (olienisS 5 slo il iy

2 oo O 3 o el S Gl 5 odl pugine
Oiogd gla S g (a (Sopd sl sl
P Bl e () S8l g (aiogd e pu)
OoyS g og (Muse & Hartel, 2004) o138

bolee )3 35290 lasgegSle (i JLSle

033 Cund Lol )ag S g (g n pd ()7 (i
4 pamie '4ilg,l oLS (Adapa et al., 2000) sgd oo

! Hymenocrater platystegius Rech.f.

doddo
bl plos o calizes ol 81 lawg Jaoro sbay  oiducdd
< (Ghaderi et al., 2021) s4i 0 Bras k>
0aliS Il waisS el il glixl 5l (doglie Jelss
g,u.bs MLGA oMép,’Ja 9 )Ja.c é‘}n 9 )JLG.».MJ}A‘
Slazsl oa3l b g 6518 lulyd @ s & 2l Jpame
6‘9@ )L\M ao\.\.&\)J.A.iuu (5‘)?‘ 4&1) S| M‘j


https://doi.org/10.22101/jrifst.2023.376105.1419
https://orcid.org/0000-0002-2954-6395
https://orcid.org/0000-0003-0567-6109
https://orcid.org/0000-0001-7175-6524
https://orcid.org/0000-0002-2799-6982
https://doaj.org/toc/2538-2357?source=%7b%22query%22:%7b%22bool%22:%7b%22must%22:%5b%7b%22terms%22:%7b%22index.issn.exact%22:%5b%222252-0937%22,%222538-2357%22%5d%7d%7d%5d%7d%7d,%22size%22:100,%22sort%22:%5b%7b%22created_date%22:%7b%22order%22:%22desc%22%7d%7d%5d,%22_source%22:%7b%7d,%22track_total_hits%22:true%7d
https://creativecommons.org/licenses/by/4.0/

Yef

Y o)me; AY o> AFeY JLM “_dl;\.é eL..o 9 rs,.l.: 3 6)379“ 9 ‘_;}.le.n

o lac «(Y+\A) Eshaghi ¢ Kheirkhahan .(al., 2021
O slcdile 5 bl 5 0bjsl J5 gl ol
A00,8 eolaiwl sy gawYge,d 0 (Boye Y5 VD
doyo ) cdale b ol Jw 3 lac ol olas Ll mls
5 sllas (A5 ol b amesgld iy s
led wdgi (BaS S ras 6l i BB
el g S 5 OlS (rbs 8 )las i oslil
b3l 5 93 Ol s g (S, Sla SRy See
slrosiaspsl 5 () olpe lp ol Rl
Bo9n 48 HySt Shl wargl Cwl egtas
oot plol ity 4y allg,) oS 8 )las (y3,S 4Ll 3,50,
Sleogas (cw)p (Giogn ol bl 5l Boa 14 el
by & eddgliul alg)l ol 8jlas gl i

52 S Gy s

g, g olge

Slgo

Ll (ol csle Wl oS,8) Sl e
(olpl cole WS a8 ,8) a2 de, Yoo a5l
Og i pd (BATL) oy pedSs09e placid gl
obe S e (lpl cobe i ole Glo ©5,2) 22
CS b)) Sh oS aws (ol el CMC-Na .,
(el bl g o6 @ 8,8 Jly (o)l bl ¥
1wy (oo)F Toe (prbiol (b)) (Seiadly S5k
A (6l P e j3 (3L pilg) b9 3 3ST e

330590 (ALS Ligas (g3 Lwoslo]
2wz Gt slag)lhe mhaw ) alg)l olS
(S leez 3l m aly)l oS ad (gl B oy sl S
basgh s 5 0D Sl ceslio Lgg5 5wl e 50
ol 3 S8 ugi oS b Model T8300) s, bl
A ooy jee Foo e b (S5l j0e (Olp) cSle
Og Lo )3 Wi )0 B)b 50 ouba 09 e
Celo Y Gos 4 ol 5 sl 42 0 YO sles jo g Cusb,

A ()l

A Glae (g 3l eslaiwl b ojlas gl sl

b
sy ) eolizul b ailg)l bS5l ojlas sl (ol
Vo) dges 5l patmin Comd (oudl (SosSUl lase
gl aw G Ghiec] guew Yoo) Pl g (05

Rechinger & ) el lelisi solgils 51 o Lol o oLl
oh8es o Gohari sls gix zls (Druk, 1982
S elS Gz (6sane SLS 5 45 ans e GliS (Y40 D)
Tslacn 55 e g (a0 FIY) T oy oLl T il
AT el izt 5l ae s VAT (liee 40 ()5 9,000
il e aily)| J5 i sl il
5 s s Slas ol sl aly) JS el
¢ Akramian .(Chatterjee, 2001) ool so (ylonsS| Sl
S5 sy & Gladdllae gl e (Ve A) Gl
s Slee a5 Wa,S U515 wisls plol il olS il
LS Ko @ Cad 5 (Qoy V) &8 cpl uilal
W5 ol sl o milal oS 5 Y il oo ala>dle L5
kSes 1) bl JS aops UA &5 an glelis
P Wl 5l s a8 ol wilel a5 sbas sl
YAE) Y st 5 (aoys 42) 7 -l (asys Yo/7)
5 Qo TIB) Y pme (oys FIT) Mouols (oo,
g hB T Jade a5 cl (aoys YY) il
ool (YY) o SKes 5 Sun-Waterhouse .ol o
BT st bolie 4 555 Byl 0533l s S
Ol 1) (Fesme Ol B8, ladiges plas (SU3dlg,
G > GRIP g o9 S rizres 0l
oh%es ¢ Mehditabar .og yiaS 5 Jasmw cudid
ghe So U 9aS 85 039381 b 3g> hg 40 (V- T)
s 135905 oaalia | o Giul5H s (i
pr Gl ey Gl sl wys i GRS
Ol yo 0 I8 ao (gl odlionnliv Wiy, )T
Mehditabar et ) sg ladiged p 505 6,5 il wlice pox>
o «(Y-TY) ol Ken 5 Alimohammadi .(al., 2020
oI cge (s 4 gerJay olS B)las (40938 WS
Oeieed g oad b (S g pgate (g A jgSa
s Sraiged (izmes 0,5 PH 5 03 (e ralS
6V sl oIS iy 5 el ) ojlas syl
Alimohammadi et ) wsges oS vals Ll 4 Cud

1 Camphor

2 Sabinen

8 Gamma terpinen
4 Sesquiterpene

5 a-Pinene

6 B-Pinene

" Cineole

8 Cadinen

° Miresen

10 Linalool



AR St S Wloogaas p aily ) oLF 5ylae (339380 w3l gy

o) g Lol

W35 oy ol il Ao O glo b alolB s

Ju o cele YT o 4y qails, Al e o 51 e
e bl 23,5 13 (oI5 il dx 0 0 sles)
50 4ade Ve Suw 4 olezl A o (b (gl oaliagys
Model ICK 5000) poloeye jlosisws  olKiws
5 bdiges (Ll 0 .cé)5 1,3 (LT el Delonghi
g Wb (58S 5 CFE Jboys (Sl Sk
AN Gl b8 0 cele VY o 4 Plas
Khosrow Shahi et al., ) wal ools I3 o 5§ sile
(2021

it S Lo T

aisem| pH

Metrohm) jpH L ey sloases] pH jolis
5)lats a5 ol o o lailiol b illas (LugSgs Lo
Iran National Standards ) o (5,.563lsl YAQY
.(Organization, 2022

x> il 3 o o

i 2> (23 Gkl (e e Gl pd
200 dwle 5 lezsl Ao 5l am 5 bS]
Mirchouli ) o awlze (V) alal, wlolp Ll s
(Borazgh et al., 2020

(1) b,

x> ] 38l g =

o 3 e Lo (339 — (St balo I (Lo px> (439
XYoo

o 3l e lod (39

<95 (305

o 525 Vo sladiged (gl ©9d Sy (end Sln
5 g b ooly 18 (53l8 (688 (59, (HIBIS j9, ) )
05 b ladiged 093 (9 48l Ve e Laame sled
sl aads Voo qley 4o ool ©gd ceyw (1Sl
Khosrow ) o 5,15 aids 5 0,5 cowp yg0;]
.(Shahi et al., 2021

PPy s SRy o
LT oilos 51 g e Sloigas | (5,0l &2y5eSas
Bohlin Model ) (ylag oo > yiegSuny 3l oolaul

2 Apparent viscosity

(o sl o Olagl S FIVD o YIVO ¢ /YD) yloge Do
Jol 5 lac 0g (Ae KO N ) Ll slass mhaws aw g
0 oo b (lpl csle «sud 0+ Behdad) oyl yo
5 o joe 4 cas Sis b )las b S ol 5 ile
50 ol il VA sles o daiulesl sl bl (sl
o= -(Parniakov et al., 2015) wis (5,laeS 5,8 S5l
Sl o gy 4 il olS 8 )lae gl Sl )
Lalyds ooy 5 0 plnil (plhatge Glapges] ol
Gl maw g, 5l eolaiwl b ooylac glp gzl
Jols gl A kulps oS uns (RSMY)
ol olass 5 (e il 5 DlgelS) YIVE o ol
Slac duo o /A g0 /B ) glacdale ) e 09 TO

Al ool g ECEI I

(St g 90 55
OgeoY 50,8 50 oolaiwl 5,90 BLuS 5 polie (V) Jgom

Ao oo L | g

(($39 M00) (o) 10390 S loud Hgmw¥ g0 8-) Jgur

-/ <10 <\

ol SleS 5

(o)) (0o ,0) (o))
\Yefeo \Yefeo \Yefeo \Yefe sl
YVae o YVA- VA YA Sas b e
AR AR AR AR Lo
<150 AT A JEO oy S g5
VY. VY. VY. VY. s

Iig Iig Itg N Ll
VYA IRAAR RYVER ARYNATA ol

VYO -1V AT - aly | olS & lac

g ) o el Bged )3 (s bl &g sl
SSb (SiS e 09l (V) Jgozr el p3Y 1=
o g 08 bolsee @ b July 5 sl ey S 53550
Model Sunny) yjes lawg asls g ol aslbgle
20,8 alal gl & @ (Gl csls SM-65
aS ggidy b aslel aids Yo sgu> olge p0j0e
S Slae S laes hugg sl w3 oKen Lola
OseYge 8 10 o0 /U g /0 /) lacdale 5l «lg )
59 aigad solod .ol colaiul (V) Jouz b gllas s
A 03 ygily 4l YO oo 4y ol 5 il d> o Ae gles

! Response surface methodology



Y¥s

Y o)me; AY o> AFeY JLM “_dl;\.é eL..o 9 rs,.l.: 3 6)379“ 9 ‘_;}.le.n

Slao 4 by e way,les (Khosrow Shahi et al., 2021)
RGO W )5.) (Y) Js& o s.i..lsd.{b =

W ow 5903 50 (13,1990 (e Slio Ly pi-Y Jguo
Sigae 9,

Syae 5l J (s S5y B pdy Ol 5
Srae b all il pabgylae (5 Ol abog o
e ) d9zee Fm )3 5l (86 o Lo by
o Byas b las o eadiolnl by GOy D
R R (s
S oess S 9 0 5 L) (e (e 03588 09 e
ab 4 sl -
s o8 Sl (e (IS Bl Ol K sy

Sobol Joloigas jox
B o il ly &525 Goybosl mli ylel Jelodgas j20
2SOl gy 4 b Slkee A lie 5 Bolas Sals’ Tk
5 dedossa 25 sl 28,5 Oyse a0y 0 s bl mhan
L byloged g o oolaxwl YY d5eus SPSS l38ls 5
ooy VoY &5es Microsoft Excel l38ls 5 51 ool

asewl pH
Bl slddises [0 39250 PH liee 4 bogy e gl
ool 0al eols plas (V) Joo o e disl
5 S webee odalin (V) Jouz joasS olea
9 o) 1 &gad 4y by i e PH (lie o i
4 el Wl oLS 5 las g58] il oo wall Lges
(P</+0) w5 PH s logime 205 rge (g
alg)l 8 )lac ;o Jed olge gounl coale JJoay oS
a5 Widged slgiiey (YY) o) an 4 Sagdic .ail o
SkSF el aargl Jeb LSy (095
PH ials carge SVl sl 5 S sl (ygzan
256 (YY) o Ken g TOPDAS .sigd oo (s 5o
Clled 5 o (aliordisSu sl ) LS G
a3l a5 W3gad )15 5 (o) (S (eS| T
5 Urkek s pH _als Ccorge (it ;0 (LS b
Qs Sg8 6yl 509581 b isged Lo (Y1) ) Ken

e (endSSl el Bohlin instruments Visco 88
Julabo Julabo Model F12-MC) > ;55¥sS o &
a0 0% /0 sles yo (LIl csle Labortechnik
2 A B ) g A ye ) satie A g ol le
Ao Al jo bdaiged b,z ld, s 5 s (4l
2 siledse s opl Jue L AD B Y by
(Ghaderi et al., 2020; Khosrow Shahi et al., 2021)
K o o3 ol ks, casls no) ) o
h ey 832200 Y (450 JIl) plgS vy

el (k) oy s sl 6 g (a8l )

(V) alayl,
6 =Km"
w8l (303

Texture Analyzer Brookfield ) sl 5JUT oSiws
sloaises <L obs,l lp (K ] el L£T3-10Kg
20,5 oolaiul b g pled 5l caliags 05 O
o 4 358 sl el £ 5lad 4y (9 5l jslatecnay
ookl 4l o lo ¥ e s L rdSgad yio L VO
Olpsar () 3585 (b )lad o (ntie WD
Con S p Gljgys (Gl (e gl g (e
ab a8 Sl (4l ye 08 (Swier Olyea

.(Khosrow Shahi et al., 2021)

ST S

Hunter) zw S, oKiws lawg ladiges S, iowiw
5 (Kl csls Reston VA Lab Scan XE
Gl sladiges ;o b* g @™ LF s 4w (5,505l
Ls s 5l ladiged go)5 5l o alolddl .cdndy ol
3 edbgandivg ladige plos slp Gl Lulyd
Lo plol Blo Sl xbaw b 0,3 V0 )l
b* § 3w b 30,8 8% coitw s obew 51 Ve b Lao ulie
(Rezagholi & Hesarinejad, 2017) ¢l L o);

o b
5 05 2Ll 0 Gl s gbhaiged cu oL Gl
slaygesl alol gl oS JLo ¥4 U Y o b oy
O3o3) b i8S S wivgy ens hjsel (olix
o YL Y Glo b iy ladises (55, o
O Sgan gy 5l osesl cnl po s plaml ol (il
F oo b shiel Jle digas 4 a5 0 oolizal (clabais



vy St S Wloogaas p aily ) oLF 5ylae (339380 w3l gy

o) g Lol

a5 oadolml (geS sler sl she g 00,5344
P2 ORI cere Galamie 38 lpnds
Sl 0l dall &ged 4 o ol e o les

.(Hwang et al., 2009)

(o 95 1 Cuoglio

02938 b 0sdioe ssalin (1) Jguz )3 aSsSolen
il oyl cme al3l ad ay Cosglie ally,l oLS 8 Las
D98 4 Cwglie Glime (o yiie 9 (n ke (P</-0)
doyd /1 Lged g dall Lged 4 b codga
5 sl 4 bgyye Wl oo Yool ol cpl e il o
S bl ailgyl LS dilac o 0ezge OlS S
2B st (e S (S Sleogad (it
(Abd El-Rahman et al., 1997) cl o1 Haboed o
WBL 1,55 2 VL AL oSy ) &S (e bl
(Arbuckle, 1986) ol co pYL 35 o] ©gd 4 Cenglio
hos glatend mhao jl e (b5 padogd (b
Wydsr T ladlian S 095w g 03,5358 (i
b by ol sl o
(o 293 ol (Prapasuwannakul et al., 2014)
5,0 wolad jo g o)l iy CoaS 0 g0l Coenl
i o 3k b Jpame > laiThg
4 wsd 4 Cuslie (MILANI & KOOCHEKI, 2011)
OlaS 5 dagogBl (e OlaS 5 Gazen Shelse
5 e sy Sleogas dsn Sgi e (Jsid
OMdezie a3 o sladedS RS USs
Karaman .(Moeenfard & Tehrani, 2008) s ls S
oy 8ym (3938l ws)S plgre (VAT (e
Sl bdiged adoed ey Ghlogae ialS
w9 Shle 0398l b padiosd JalS Gl iares
S yeed (S i el el 03 STy il
cel as o)ls o8 soly ol gl by s oolo
ol ondesd Wl lply oS ol i
(Karaman et al., 2014) o;lail 55 ga5

3PP SB S Ry s
L s gloasieel (S3glss, L, 4 byye @b
S 1) 5 (1) S 55 ojlas cslie slacdile
pled waelowwmods mls wluly ceol sal ools
lgy)l olS 6 lac e slaas o b oy sladiges

W35 (s PH )l pme 8l g (g &
byl 50 (Gl OLUS 5 04> QT Jds a5 (P<-/-0)
L yol> dalllas zbs (Urkek et al., 2019) aisb oo g

ls s 0nis S8 glaasllas

98 4 Cawglio g px> Gl o s PH ls - Jouo
ailg,l ol 5 )las s> (i digas

@ Caoglie 50580

? 9 ‘ =Pl ee o pH Lto)LA.::
(o,0) w9 (..\.o)b) >
FANYEYANE  YYYek N F9 gAY E. . FR anls

ONFYE/¥EC  YAUAFE-NAS  FIVYE /Y0 s o)
IZNAAE AV o VA QT 2YARLENEE 7 7% 2YRS CORWSRY /N
NAZAR £ 70 LR (N9 ¢ VAR S 2 A E Y Y. CERWARYL}

Dyl By > il oo o sl Blyzdl 21 SG an .Sl gl
aibge lol (gylogme B Basaoslii ygte e o
(P<-/-0)

o> Gl
G o Sl eSilen Aalia (1) Jyam ol
olS 8 lac o938l aS ol las o sladiges o>
sl e Gl coys p lssme Wb Al
olS b,lac vy wldl L aSlaigSa (P<-/-0)
5 e 2l Gl e el ey e )
@ by coifa o Gl ey Ol i
(o Gli8l oo g do o o/ Agad g dald &gl
Slg e 0 1) e S8L a oalsly slse Gl
o S3Lo)ly syta Sl iz e e e L
wolaidl sl saSady lp BbSsl wo S
g oddiogd ol las jo 0,65 allin o ez ]
Selss nimte w5 e obml 1) e Glas el
OO Sy e pliaddgal oy (g n Jeld 5
Sofjan & Hartel, ) eolse S5z 5 ;5,8 50 dlse
3 lieadgel 5 G5 ibioo (22 m Jobs (2004
Gl JpaS cel 1ny ccwl oy 0 ool sl
Gl s ol padplel amiys 5 eeedsal
(Sofjan & Hartel, 2004) wiss o lso ool
Gabbi ) el oo L)"")‘)f e A Jezs g )9i>|
Jdoas sl S (et al., 2018; Yangilar, 2015
Wil B a lp 6558 Gl w98 Gy



YA

Y o)me; AY o> AFeY JLM “_dl;\.é eL..o 9 rs,.l.: 3 6)379“ 9 ‘_;}.le.n

2 dssge (S p (M SEeS S8 g Ol b e JsSee
Cge &5 Sl (JoSge ASD Sladion 580l ]
WjsSamy Gl Azl g (Fgys Cwglie RalS
s Soukoulis .(Goff & Hartel, 2013) <ol oass 5
o) B 938l aS wisls lad (V- - ) ) Ken
S bole (Sigles, LS, e @
dpdge iy Il el g eos 38,k
(=1) 595 Ylew sl (Soukoulis et al., 2009)
Ol 5o el Jlw &G eSens b plp (K) plg (asls
5 ol sl Joe e Olpea Oy 098 Joe G
oalh ol QL] ey bole ($h9lg) )8, g pis
L8, a5 ve VGl eSS leaised () Ly LY,
8 ey aS e b ) o (Sdl 909
She 395 a5 3 ) 5l eI ladiged (sled sl oL
PS8 Gloa (F Jouz) Conl (50 b owigd 38, )3,
Ols Griiin 9 (S @edioe odalin (1) gz
g ho,d 1 Bged 4y bgyye ol S 0l S8, a3 ls
G Shy o K g N polie aibie wall &g
Slge ool Gl a1z wdloo mie be Slge (Su38l85,
Goff et ) 0gi o0 ateive iweS (pl s Sl
ws,S hs ((V44fF) e 4 Goff .al., 1994
ddloe IV Sep (S bele (b L8, ale
Slas woys ulidl b s oo las «(F) Jgoo mlbs
5 rreS wboe RIBN IR oyl jlade wlg)l oS
ol Bgad 4y bgy po ool Jas plsd o o (e 2yt
2 Ssbplen Guizen Bl wo)s ¢/ Ages
Slac vy ulidl sl oals sols flad oY) S
Sy 6ol &G jeSny Sl cel all)l olS

Dgdse 45l AL LBy

(K) plgd oy 9 (N) by HLd) @Llh @i -F Joux
Wlg )l ol 5 lac gol> Sy bolso clodiges

o Lo
R2 n k
(o))
/33 SIAE-TIEN SEN (A ¢ DY el
SASYs ATV RLCE VN & S -
-/334 SYEEYE AYYAEL YD 10
+133A SYVE AT YAV YR jPYR -1

Dglae By abl go o lasbin] Blssl £ 1SS an Sl b
aibioe bl (gylosme B Bamoplis gie e 0
(P<-1-0)

slrylogei aisg ploj I it 5 (g e YL
sy Az blie )0 bdiged &5558ng 9 by i
Sl Ghp b oodigd @, b Ssudbgogw L8, e
Ty Glp Ol ol Jaw pulolinln (V5 ) US2)

b Sl baises SG3els, LS,

®— Control 0.10%

\Y- 0.50% 0.90%
3
%
‘9 Ao
3 s | e asaggtttt
2 ¢ L

AR __-"'

Y £ I A

(48l ) Goy 420

e Gdiged Lhp EP 4 Shp W @l - S8
(o‘;‘;ul.w 3.7,.5& Q)‘P‘L’?)\)) 4)‘9)‘0[»5 S)LG.C 65‘9

Fove | Control 0.10%
0.50% 0.90%

(4l JBuly sloo) s 595umn g
—“

Y. €. 5. A
(4l ) Jo &z o

oy GBdiged (Shp E 4 A jeSemy @b -Y 5SS
44‘9)‘ OLNJ’ S)La.c 65"

il b el i oY) S o a5 sbles

a5 8l el badiged pled dnjsSimy (ody Sy
D9 Sy baiges plos slp Loyt 2als ol s,
Sloged a5 gyl ol blac woye /1 Bges sjza
FUS8) s ) Gihe b &hjsKay galS
o P djeSemy Ol (e g (1S Geies
ol &ged 5 allg,l olS 5,lac duoy0 </ &gel 4 bogs e
Ly omb (o0 A yo j0 Wb & ey (Y JSC2) 0l o0
sl sse 3525 5 laJsSUse phatel (talyl 4 Glss s
WjgSmy GBI (pizmed oS Cond ey )3 S

Saher 51 AU Glgee ) YL by A



vl St S Wloogaas p aily ) oLF 5ylae (339380 w3l gy

o) g Lol

Gl gre Gl baigal (Saiz  alls)lolS 8 )las
S S Ol (i g 1S (P<e/0) el
Slge woy3 ¢/ Aged g vald Bged a4y by e o Fay
rade Gl eV Hlade plyiea (Fann (0 S
b oles )0 gl 9 (2138 Bole mhanw (0 09290 (slog s
335 o0 s by g plaid b g olfes g wiile ]
yol> G zls (BaratianGhorghi et al., 2022)
o8 g Ghandehari Yazdi glaadl, L 3ilae
e Gibdl Lowe,S ol W sy (YeY4)
S & dy e Sy Bjlas 55> Sl gnS )

el 8L a8l ladiged (S 5 (Fho e

$) (S S
- o >
o

(a5l o
—

el RS oy [

Lo

ol 3yl citkizko oy by Sy Oy 0 S
o 6 fsine IS 803t S 15 (5, slice iy > il
(P4 0) aish o oaiges

D)

L la,eiS1 b s calisee slojlos S oy s
Jooz s el oo 0ols ylid (0) Jgaz ;0 b g @"
K5y ogesl o L asls e &l s a5 ols oylis (0)
Ole oy i s AYIYY Jlade L vals &ges )0
L alg,l ol 6,lac w0 /3 Lgad 4l 9 K, a>li
Lol 00 K, 2ls e (pyeS lls FOIFY
L* 5, el ol alg)l ol 8,lae yial381 b ool plo
>l Gl Ol cdl jralS s sladiges o
Ls e teS sl SVFA sals figas gl @
RYRCR VP I 75 S I FRRVSSRRYL B ORI AY: WG o)
b lac 9958 b asmil o aiib o 8F S5, a3l ol
K5y ogesl yo @ Lasls wilie glaaso,o b alg,)l oLS
plo m yo a3l (nl Hlade aS (g psbar b oo Sl
Pl 0) il 8929 )b g B bdiges
Lo VWA vals &ges j0 S5, 9050 j0 b asle

-6

_,_,
=
R
o

—“ -t o >

R R

Pl Lol Tl ol Tl Tl Tl ]

(a6 JIuly) (5,0l 4 joSumns 9

RWIRA RPN

Lo
S 5o A jeSm g ally,l olS 5)las FI - SS
bS5 (59, Dolite B> il p AD (Sbp Ay 0
(P<-/+0) Al oo gl e (5,0 sixe IS BaiaoyLis

n'=
oo ol esls Sl dslie 5l odwlicwsay gl
S0 sre jebay Jaw lgl olS 5jlas iuli8l Jlisay
Sh il38l plcde (F JS0) o(P<e/0) cély yml53l
o ojbas woys Gl L oS SVL plgd g 4 jeSin
9 oo;@ s P Ol?o‘ u.cl.: “)9“’@
Con S 4 Cemd S M Caeglie diged del)o
5 &S jebilen a2 o lis 095 3l el oK
Ol a5 S el odalie () S0
Soys /A Aged g wall Bged 4y bgype ud Fay i
Ol b isges Ly (Y1 F) o SKen 5 Karaman .o

Bl iali8l ol b (cias ;0 ollo ) by

a

VY-
b %

aald RS RPN RPN

Lo
GL.».S/ S)m liso ‘5LDM)\> L! ;».9.»4". <ol ’-me.." -¥f ‘&W

(P</-0) il oo badigos oy

Gl 95 oo sanline () S5 e aS (s sbilen



Yo-

Y o)me; AY o> AFeY JLM “_dl;\.é eL..o 9 rs,.l.: 3 6)379“ 9 ‘_;}.le.n

2led ( Gizeed 33ged S ally )l ol S 8 )lase woyo
Syzy prbgbe Ll o (g)logme IS Laaigas
Aoy /) Bged g 2ol Fobaw o Lol (P<4/+0) cils
Cila 092y pabgyle Lol o (ghlo pme S
Slac woye Gl b «F) Jooo aaxgl (P>/-0)
5 et S8l alS ladiges (Slo A s ally)l olS
Lged 5 2all Lgad ;0 i jay (Slo dz o 5Ll o XS
o eloly ol snalive aly)l olS & lac ws s +/Q
oo bl o gyl g NS baiges soled
I g 1D ok s Ll (P 0) clls 5429 Blo
3525 Slo a0 jlanel o g gme BB ws o
ok (VP o )Kea 4 Varela .(P>+/-0) cuils
Wil ol petay s LSLe a5 by ascils
I e T S SNy e
Dibce w0 Blo g el cll> aslogega
9 Ot gdse odalin () Joux ,0 S4Slea
A &gl 4y barye i (63, Dol jlial (S
Y Lges 9wl Aged o 0g Jaldh Aged g duoyo
O Ll (P<e/0) clils 0929 (5 )l g DS ws o
3,105 0929 (5,0 Fre BB o ys ¢/ g /D slrdiges
ol & lac 19938l L «(F) Joux bl wazgily (P>+/+0)
g o oaslin diged Shaw ;o (gl gme iol3dl cally )l
Koy A s gyl Ll )l baiges yuiomen
c e Ll (0 %eS g (n e (P<A/00)
S g g wall dged g doyd </ Lged 4 by e
Slo)sSt et Sl G oab g (L sla Sy
Soukoulis et ) sl co oS Bras oFas 5l Jipdy
ok «(Y+YA) Eshaghi 4 Kheirkhahan .al., 2009
sl Gl 5 slas gyl slodiged a5 Woges
2 sehllbis 5 dgl 4 cons Cl Ll o e
Sl 5Lkl (0 5eS aizmed WAl (K OgeVerd
Sleo,las polie yiolidl L oaS col Cdlae opl Wke
Obly)l kel bl il oo ol 2L jlial (oalS
5 wald Eged 4 g Sepe sl i (e
(F Jgaz) cunls Bl ao o </ Lged 4 Ll oy yieS
OB oy /) Dged 5wl Aged pu uired
D sdiges o Ll (P<e/+0) clls 0929 (5l gne
90 Sy hinl jo ghlo pxe WS v s ¢/

P>+ 0) 3is osnlive

So)d g 0L (e 5 Ky 2P Gl (n i
Lo b* jasle e op i sl allg,l olS 5 lac
il olF 8 las ooy 12 g + [0 sladises e Creizmed
ozl (P>+/-0) ais canliv (gl gxe IS
Kavaz Yuksel adlas 4 g oo alie laadlas
Gl g ol o1 2al8l L a5 5,8 o Lal (Y2 10)

Qo L gb* rals g @® il

o> b))

WSSy bl sln F) sz 0 e bl @S
D90 L ((Hhs (§O 0 DD (Bl A3 (paboglac
Sl S0 W gy el ool ool Ll ST B pdy
Oopdy BS d HeSE (5SS ek g
(Soukoulis et al., 2009) a.isb co 00S 8 pao lawgs

Sl (S Ldiges ST (plgt s -0 Jeue

44‘5)‘ OL; S)LG.C
. . . Lo
ba@ aa‘ L.E

(0o )0)

VVASEIYYE  \FAE./-F AY/FVE. N2 anls
(AR TAR Gl 70 4 = YR U AV SUAV L <\
NAYE/YAS  Y/eY+.\FD v sy vy© .10
NYSEYYC  —FAVE VAR £/fvE. [ AD .14

Sglite By > abl co o laibin] SBlpul £ 1SS an ke gl
wibige lel (gylo s B Baimoylis ygre e o
(P<-/-0)

Sladiges 4 1) ) kel (n i oF) Sy aaz sl

K, kel (iS5 &g, olS b,lac duo s <10 5 valls
O 0505 S dilgyl ol B las doy o/ &ges |
0,8 8929 K, 3Ll jo ()l sme S adiged olod
alg,l ol b,lac woys dax,e a5 g, ebay (P<-/-0)
S0lS 555 Jpamo Sk 5 by, D0 23l gl
GSlS DS jeax Jdoay &ly o el sy, il
B 5 8o 55l o 5 27 SlosdS o
Garcia-Pérez et al., ) 5,5 caiS' 8 pas (o pdy » Sudo
Geizs o (Y4 0) o) Ken 9 Gouhari Ardebili .(2005
85 250ls oL 1y o Sla Sy 2 Loy bbb 095
Jyame Gy Lo 5,0t nifile gl Gialidl |
Ot (F) Jovor @l el 28 a8 S Ll
g 1D Bges o pa ) pabgylas jletel o yeS



oy s kS loguas y il )l ol §ylas ;99381 yil oy OlSes 5 sl
ailg,l ol 8 lae (gal> (G rAigd cuws 255l i -F Jgux
. . . _ LQ)L“""J
e g e GOy Db (Plodzye pxbo e )
(2s,0)
ATAVS VS O /A'A ¢ DY RAL IR VAL £ 2V A AR VAVE SVL A LI /00 & 270 4 SN VAR & P N VEN &2V PR LN 71 0/ SY AR NNV R
A2 TAL U 7ia =20 4 CHENR VA S &0 A SENR VA7 ¢SV AR LI /A A T2 DAL VL V2 YRR LIS V7N &SV AR LI AR £ SYRLL -
F/Aete/- Y2 YNFENAC FNYE YYD FAYE VYR FNENEC FANE /0% FAVEL/-F2 FN AL /YYR -10
YIVFE- /YYD Y- /80C FAQESTEE FIVARNNR YAARYYC YVEYEC WAk AC ¥/FYE TSR -4

(P<1+0) 0ilse 5kl (5l sine ST B rLis g,y Dlitie Cgym il o o Jiliw] Gzl 2S5 aw (Sile s

wilipals b i, esls Wocdy Gl
Aslcassds wals dged gl QT Slade YL oS g gboas
(s 4 gl oLS 5 5lae (58l b (iS5 (505l 50
Log AT jatls lEl g b g LY asls aels el
5 010 Bsei sl sladisad ols LaS (pu (505l 5o
Py kel w5 Yl el g ss s +/8
Sl ol 585 S o) s IS iy
4 alg,l olS 8 lac duoyo /0 0938l Budzs (5l fol>

D9 o0 dpof (S (ygamYg0,d

6‘;‘0)“5 P s e

S @l glio g pse ctagh dnte I aliugin
28 1y ity cnl bl cez elRalel SUS
o |y s JleS wisged

OB s gl 8 )l
el 3 Jelodgas 125 ool (s glaex Lol Ls jone
2 Ol b pledl llio gt g daools
e ol B anl e Dol 5 il wasllas
ol B 0l e ol U gname
b 9 egn sl Bl olfs ke edexe

sl s b aalllas p o )ls adllas

&L Pyl
S92y Hle o)l 4sS ma (Bats bl Hl

YRV

PEius T ) saslcwsd mls ) a5 bl
P L og, e U ladiges e Cgplive Lakal) o
0,5 gledigel ;0 gd iy LBl Aiged (b
B Py el 2 %eS g o i el o onaline
9 (F Jgu2) 09 00y0 ¢/ 5410 Liged 4 by je o iy
Gy kel e 6losme DS ladiges oaleS o
(YY) oK g Sagdic .(P<:/-0) cils 5929 S
) aiile Jod OloS 5 yogeiadlal oS Wvged (4555
2B Ssmsn slas Sk 5 (S el 5 SIS
ohes g Vital sla (s (IS Andy 9, i
Slac daile 8L yogeiadlol a5 Woged Lo (Y VA)
il 55 28l (55, (658 Himr gm0 yb 42 595l
Bl b ol a0 gl 2 e IS5 0l 5 5
Sl callae cpdoy

Jase alg)l ol 8 lac dwo s Gl bl las mls
ol oy mls Grizen (P<e/+0) L ials pH
wilg)l olS Bylac bl b ogd 4 Cuglie 5 px>
cdly byl 5 ol s ol il oad 4y Ceaglie
OgeYa0,8 4y dilg)l olS & lac o Sadlsl b wls lis
GRlFl ladiged (Soies g e Ol (S
Slogas gl Golulyy (P<e/+0) Coul a2l (5 sne
Yl ¢ s lodigas plod codelCamdds 5els,
(ohp ey GIBIL g e 5l e 5 (T s
oS baiges pla gl 0l AnjsSans )l
plod cu po e allgf bS8 )las dops il L sl o

&L

Abd EI-Rahman, A. M., Madkor, S. A., Ibrahim, F. S., & Kilara, A. (1997). Physical Characteristics of Frozen Desserts
Made with Cream, Anhydrous Milk Fat, or Milk Fat Fractions. Journal of dairy Science, 80(9), 1926-1935.

https://doi.org/10.3168/jds.S0022-0302(97)76133-2


https://doi.org/10.3168/jds.S0022-0302(97)76133-2

Yoy Y oyl Y al> NPT JLe “_dl;\.é Lo g pole yo 6)379“ 9D R

Adapa, S., Dingeldein, H., Schmidt, K. A., & Herald, T. J. (2000). Rheological Properties of Ice Cream Mixes and Frozen
Ice Creams Containing Fat and Fat Replacers. Journal of dairy Science, 83(10), 2224-2229.
https://doi.org/10.3168/jds.S0022-0302(00)75106-X

Akramian, M., Ebrahimi, S. N., & Joharchi, M. R. (2008). Essential Oil Composition of Hymenocrater platystegius Rech.
f. from Iran. Journal of Essential Qil Bearing Plants, 11(2), 199-202.
https://doi.org/10.1080/0972060X.2008.10643620

Alimohammadi, F., Haghighat khajavi, S., & Safari, R. (2021). The effect of lippie Citriodora Extract on Physic-
Chemical Properties of Vanilla Ice-Cream. Journal of Innovation in Food Science and Technology, 13(1), 149-159.
https://doi.org/10.30495/jfst.2021.680637 (in Persian)

Arbuckle, W. S. (1986). Ice Cream (4" ed.). Springer New York, NY. https://doi.org/10.1007/978-1-4757-5447-6

BaratianGhorghi, Z., Faezian, A., Yeganehzad, S., & Hesarinejad, M. A. (2022). Changes in Thermal, Textural, Color and
Microstructure Properties of Oleogel Made from Beeswax with Grape Seed Oil under the Effect of Cooling Rate and
Oleogelator Concentration. Research and Innovation in Food Science and Technology, 11(1), 43-54.
https://doi.org/10.22101/JRIFST.2022.283673.1242 (in Persian)

Chatterjee, S. (2001). Cultivation of medicinal and aromatic plants in India-A commercial approach. International
Conference on Medicinal and Aromatic Plants. Possibilities and Limitations of Medicinal and Aromatic Plant 576 ,

Gabbi, D. K., Bajwa, U., & Goraya, R. K. (2018). Physicochemical, melting and sensory properties of ice cream
incorporating processed ginger (Zingiber officinale). International Journal of Dairy Technology, 71(1), 190-197.
https://doi.org/10.1111/1471-0307.12430

Garcia-Pérez, F., Lario, Y., Fernandez-Lopez, J., Sayas, E., Pérez-Alvarez, J., & Sendra, E. (2005). Effect of orange fiber
addition on yogurt color during fermentation and cold storage. Color Research & Application, 30(6), 457-463.
https://doi.org/10.1002/col.20158

Ghaderi ,S., Hesarinejad, M. A., Shekarforoush, E., Mirzababaee, S. M., & Karimpour, F. (2020). Effects of high
hydrostatic pressure on the rheological properties and foams/emulsions stability of Alyssum homolocarpum seed gum.
Food Science & Nutrition, 8(10), 5571-5579. https://doi.org/10.1002/fsn3.1834

Ghaderi, S., Mazaheri Tehrani, M., & Hesarinejad, M. A. (2021). Qualitative analysis of the structural, thermal and
rheological properties of a plant ice cream based on soy and sesame milks. Food Science & Nutrition, 9(3), 1289-
1298. https://doi.org/10.1002/fsn3.2037

Ghandehari Yazdi, A. P., Barzegar, M., Ahmadi Gavlighi, H., Sahari, M. A., & Mohammadian, A. H. (2020).
Physicochemical properties and organoleptic aspects of ice cream enriched with microencapsulated pistachio peel
extract. International Journal of Dairy Technology, 73(3), 570-577. https://doi.org/10.1111/1471-0307.12698

Goff, H., Davidson, V., & Cappi, E. (1994). Viscosity of ice cream mix at pasteurization temperatures. Journal of dairy
Science, 77(8), 2207-2213. https://doi.org/10.3168/jds.S0022-0302(94)77163-0

Goff, H. D., & Hartel, R. W. (2013). Ice Cream (7" ed.). Springer Science+Business Media New York.
https://doi.org/10.1007/978-1-4614-6096-1

Gohari, A. R., Saeidnia, S., Shahverdi, A .R., Yassa, N., Malmir, M., Mollazade, K., & Naghinejad, A. R. (2009).
Phytochemistry and antimicrobial compounds of Hymenocrater calycinus. EurAsia Journal Biological Science, 3(9),
64-68. https://doi.org/10.5053/ejobios.2009.3.0.9

Gouhari Ardebili, A ,.Habibi Najafi, M. B., & Hadad Khodaparast, M. H. (2005). Effect of date syrup as a substitute for
sugar on the physicochemical and sensory properties of soft ice cream. Journal of Food Science, 2(1), 23-32.
https://doi.org/10.22067/IFSTRJ.VV112.215 (in Persian)

Hwang ,J.-Y., Shyu, Y.-S., & Hsu, C.-K. (2009). Grape wine lees improves the rheological and adds antioxidant
properties to ice cream. LWT-Food Science and Technology, 42(1), 312-318.
https://doi.org/10.1016/j.lwt.2008.03.008

Iran National Standards Organization. (2022). Milk and milk products-Determination of titrable acidity and pH-Test
method, (INSO Standard No. 2852:2022). https://standard.inso.gov.ir/StandardView.aspx?1d=57037 (in Persian)

Karaman, S., Toker, O. S., Yilksel, F., Cam, M., Kayacier, A., & Dogan, M. (2014 .(Physicochemical, bioactive, and
sensory properties of persimmon-based ice cream: Technique for order preference by similarity to ideal solution to
determine optimum concentration. Journal of dairy Science, 97(1), 97-110. https://doi.org/10.3168/jds.2013-7111

Kavaz Yuksel, A. (2015). The Effects of Blackthorn (P runus Spinosa L.) Addition on Certain Quality Characteristics of
Ice Cream. Journal of Food Quality, 38(6), 413-421. https://doi.org/10.1111/jfq.12170

Kheirkhahan, M., & Eshaghi, M. (2018). Investigation of physicochemical, antioxidant activity and organoleptic
characteristic ofInvestigation of physicochemical, antioxidant activity and organoleptic characteristic of traditional ice
cream contains chamomile, echium amoenum and valerian extracts .Journal of food science and technology ( Iran),
15(78), 217-232. (in Persian)


https://doi.org/10.3168/jds.S0022-0302(00)75106-X
https://doi.org/10.1080/0972060X.2008.10643620
https://doi.org/10.30495/jfst.2021.680637
https://doi.org/10.1007/978-1-4757-5447-6
https://doi.org/10.22101/JRIFST.2022.283673.1242
https://doi.org/10.1111/1471-0307.12430
https://doi.org/10.1002/col.20158
https://doi.org/10.1002/fsn3.1834
https://doi.org/10.1002/fsn3.2037
https://doi.org/10.1111/1471-0307.12698
https://doi.org/10.3168/jds.S0022-0302(94)77163-0
https://doi.org/10.1007/978-1-4614-6096-1
https://doi.org/10.5053/ejobios.2009.3.0.9
https://doi.org/10.22067/IFSTRJ.V1I2.215
https://doi.org/10.1016/j.lwt.2008.03.008
https://standard.inso.gov.ir/StandardView.aspx?Id=57037
https://doi.org/10.3168/jds.2013-7111
https://doi.org/10.1111/jfq.12170

Yoy (St S Sluogaas y 4ilg,l oL 8ylac 509390 yul oavy oLKen g Lisl,

Khosrow Shahi, S., Didar, Z., Hesarinejad, M. A., & Vazifedoost, M. (2021). Optimized pulsed electric field-assisted
extraction of biosurfactants from Chubak (Acanthophyllum squarrosum) root and application in ice cream. Journal of
the Science of Food and Agriculture, 101(9), 3693-3706. https://doi.org/10.1002/jsfa.11000

Khosrow Shahi, S., Hesarinejad, M. A., Didar, Z., & Vazifedoost, M. (2021). Investigation of the effect of using Chubak
extract on physicochemical and sensory properties of ice milk. Journal of food science and technology (Iran),
18(114), 225-235. https://doi.org/10.52547/fsct.18.114.225 (in Persian)

Mehditabar, H., Razavi, S. M., & Javidi, F. (2020). Influence of pumpkin puree and guar gum on the bioactive,
rheological, thermal and sensory properties of ice cream. International Journal of Dairy Technology, 73(2), 447-458.
https://doi.org/10.1111/1471-0307.12658

MILANI, E., & KOOCHEKI, A. (2011). The effects of date syrup and guar gum on physical, rheological and sensory
properties of low fat frozen yoghurt dessert. International Journal of Dairy Technology, 64(1), 121-129.
https://doi.org/10.1111/j.1471-0307.2010.00631.x

Mirchouli Borazgh, A., Mazaheri Tehrani, M., Mortazavi, S .A., & Razavi, S. M. A. (2020). A Comparison of
Physicochemical and Sensory Characteristics of Ice Cream made from Cow's Milk, Soy Milk, or their Mix Powder.
Research and Innovation in Food Science and Technology, 9(1), 73-84.
https://doi.org/10.22101/JRIFST.2020.184654.1091 (in Persian)

Moeenfard, M., & Tehrani, M. M. (2008). Effect of some stabilizers on the physicochemical and sensory properties of ice
cream type frozen yogurt. American-Eurasian J. Agric. Environ. Sci, 4(5), 584-589 .

Muse, M. R., & Hartel, R. W. (2004). Ice Cream Structural Elements that Affect Melting Rate and Hardness. Journal of
dairy Science, 87(1), 1-10. https://doi.org/10.3168/jds.S0022-0302(04)73135-5

Parniakov, O., Rosell6-Soto, E., Barba, F. J., Grimi, N., Lebovka, N., & Vorobiev, E. (2015). New approaches for the
effective valorization of papaya seeds: Extraction of proteins, phenolic compounds, carbohydrates, and
isothiocyanates assisted by pulsed electric energy. Food Research International, 77, 711-717.
https://doi.org/10.1016/j.foodres.2015.03.031

Prapasuwannakul, N., Boonchai, S., & Pengpengpit, N. (2014). Use of green coconut pulp as cream, milk, stabilizer and
emulsifier replacer in germinated brown rice ice cream. International Journal of Nutrition and Food Engineering,
8(5), 462-465. https://doi.org/10.5281/zenodo.1092417

Rechinger, K.-H., & Druk, A. (1982). Flora Iranica, Labiatae. Akademische Druck Verlagsantalt. Graze, 150-151 .

Rezagholi, F., & Hesarinejad, M. A. (2017). Integration of fuzzy logic and computer vision in intelligent quality control
of celiac-friendly products. Procedia computer science, 120, 325-332. https://doi.org/10.1016/j.procs.2017.11.246

Sagdic, O., Ozturk, 1., Cankurt, H., & Tornuk, F. (2012). Interaction between some phenolic compounds and probiotic
bacterium in functional ice cream production. Food and Bioprocess Technology, 5(8), 2964-2971.
https://doi.org/10.1007/s11947-011-0611-x

Sofjan, R. P., & Hartel, R. W. (2004). Effects of overrun on structural and physical characteristics of ice cream .
International dairy journal, 14(3), 255-262. https://doi.org/10.1016/j.idairyj.2003.08.005

Soukoulis, C., Lebesi, D., & Tzia, C. (2009). Enrichment of ice cream with dietary fibre: Effects on rheological
properties, ice crystallisation and glass transition phenomena. Food Chemistry, 115(2), 665-671.
https://doi.org/10.1016/j.foodchem.2008.12.070

Sun-Waterhouse, D., Edmonds, L., Wadhwa, S., & Wibisono, R. (2013). Producing ice cream using a substantial amount
of juice from kiwifruit with green, gold or red flesh. Food Research International, 50(2), 647-656.
https://doi.org/10.1016/j.foodres.2011.05.030

TOPDAS, E. F., CAKMAKCI, S., & CAKIROGLU, K. (2017). The antioxidant activity, vitamin ¢ contents, physical,
chemical and sensory properties of ice cream supplemented with comelian cherry (Cornus mas L.) paste. Kafkas
Universitesi Veteriner Fakultesi Dergisi, 23(5).

Urkek, B., Sengiil, M., Akgiil, H. 1., & Kotan, T. E. (2019). Antioxidant activity, physiochemical and sensory
characteristics of ice cream incorporated with sloe berry (Prunus spinosa L.). International Journal of Food
Engineering, 15(11-12). https://doi.org/10.1515/ijfe-2018-0029

Varela, P., Pintor, A., & Fiszman, S. (2014). How hydrocolloids affect the temporal oral perception of ice cream. Food
hydrocolloids, 36, 220-228. https://doi.org/10.1016/j.foodhyd.2013.10.005

Vital, A. C. P., Santos, N. W., Matumoto-Pintro, P. T., da Silva Scapim, M. R., & Madrona, G. S. (2018). Ice cream
supplemented with grape juice residue as a source of antioxidants. International Journal of Dairy Technology, 71(1),
183-189. https://doi.org/10.1111/1471-0307.12412

Yangilar, F. (2015). Properties of ice cream with green banana flour. Food Technology and Biotechnology, 53(3), 315-
323.


https://doi.org/10.1002/jsfa.11000
https://doi.org/10.52547/fsct.18.114.225
https://doi.org/10.1111/1471-0307.12658
https://doi.org/10.1111/j.1471-0307.2010.00631.x
https://doi.org/10.22101/JRIFST.2020.184654.1091
https://doi.org/10.3168/jds.S0022-0302(04)73135-5
https://doi.org/10.1016/j.foodres.2015.03.031
https://doi.org/10.5281/zenodo.1092417
https://doi.org/10.1016/j.procs.2017.11.246
https://doi.org/10.1007/s11947-011-0611-x
https://doi.org/10.1016/j.idairyj.2003.08.005
https://doi.org/10.1016/j.foodchem.2008.12.070
https://doi.org/10.1016/j.foodres.2011.05.030
https://doi.org/10.1515/ijfe-2018-0029
https://doi.org/10.1016/j.foodhyd.2013.10.005
https://doi.org/10.1111/1471-0307.12412

Yof Y oyl Y al> NPT JLe ‘@l;\.é Lo g pole yo &5)3795 9D R

Investigation the Effects Using Arvaneh Plant Extract on Quality
Attributes of Ice cream

Mohammad Reza Radnia>, Elham Mahdian®**, Ali Mohammadi Sani®?,
Mohammad Ali Hesarinejad 2

1- Department of Food Science and Technology, Quchan Branch, Islamic Azad University, Quchan,
Iran

* Corresponding author (elhammahdiian@iaug.ac.ir)

2- Department of Food Processing, Research Institute of Food Science and Technology, Mashhad, Iran

Abstract

Due to the damages caused by additives, artificials and chemical flavors, replacing them with
medicinal plants is a good solution to improve quality properties and physicochemical characteristics.
Despite the nutritional properties and high caloric value of ice cream, the amounts of its antioxidant
compounds are very low, which can be added by adding plant and vegetable extracts. The aim of
conducting this research was to investigate the effect of using Hymenocrater platystegius Rech.f. plant
extract (0.1, 0.5 and 0.9%) on physicochemical (pH, overrun, melt resistance and color indexes),
textural (hardness and adhesiveness), rheological (viscosity, consistency coefficient and flow behavior
index), and sensorial properties of ice cream in comparison with the control sample. According to the
results, with increasing Hymenocrater platystegius Rech.f. extract amount, pH of ice cream samples
decreased and overrun and resistance to melting increased significantly. In the texture analyzing test,
adding the Hymenocrater platystegius Rech.f. extract to the formulation of ice cream, Hardness and
adhesiveness of samples increased significantly (P<0.05). The results showed that all samples
exhibited non-Newtonian and shear-thinning behavior and the power law model was highly effective
in describing their rheological behavior. In the colorimetric test, increasing the Hymenocrater
platystegius Rech.f. extract in ice cream formulation caused a decrease in L* and b* index and an
increase in a* index. Also, the sensory evaluation results showed that samples with 0.5% of
Hymenocrater platystegius Rech.f. extract, received the highest scores in the case of overall
acceptance. Overall, Hymenocrater platystegius Rech.f. extract could be used for producing functional
ice cream at the levels of 0.5% that had no negative effect on physicochemical and sensory properties.
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