Iranian Food Science and Technology

2 §
Research Journal ’%f@;
Y g

Vol. 17, No. 1, Apr. May. 2021, p. 107- 120 et

i

OInl 1af b g pole Gledirgly 4 pid
\’V—\Tnua ‘f” %0)‘-&&)5)5 ‘\ O)L&a:‘} AV J.l?

Al go b 51 o3kl b O S asls K 5 (B i Dl g el 5 0L
S Sl p Pl b g S5 5 oo

B35 Sl a0 =T o iz 3 grees =T Sl g, el s ) Ghezes o s

WWAA/F/0 ) 3l 5 b

LEVCCS

ow> Slaogad (L Yer B Vee) igen jLid o (Moyd YO UVA) oy olise (doyd +/8 B +/V) SbouS jouo calisio polie §l suios cpl po

anlio S laye Sl (905 5 (ol adlge Julod slasdg, Sl odlisul b Sluogad (pl (s 9 €855 )15 (cwy 0 390 © 28 a5 (8L
plgd ¢ it ialial Cams (yjaed HLid I3l a8 5g ol 5 (Sb Gl pdaw gy il edliil b edd (g, Sejlul sla Sy bl 5l Jeols @l )8
ipab (o el DF LF( Saiinn (il 4 e oy (I8l S Jb 500 adiges (S (Bpdy g e s el bl s jliel D Satus
lad o lagesly (ST s Cl e jlitel 5 (Sawe «plgd ¢ Bu Lol o 15 SuS fewo Lial3l w00 )5 ladiges (S5 50l g sae s jliel
O 3 St Slas oyl Syglone a5 w3 5 )5 il s jliel 4 S35 g o Syglxe P\ggggﬁwju_mlims Slao a8 3 L 35 Lol slaadlge
iyl 5 ol gl cpiomen K539y 0l (6 pSo3lnl alKiwd sla g, Lawei 45 39y b yzell Joles Loy el j) bawgs oad (555051l law 4S >
((+/VY¥) 698 cuo (Jas b3l ) bl wes litel 9 (tew (po (Swwad oo cp YL a8 0 L 2lKuss g s slaodld o (Siuwed oy

cCubld g ((+/VF ) 698 Cuto s b3yl G ) Bl ows il g plgd o

ieb 8 S G (G Slage S 308, oS s (ol alge o 54 slboly

b5 oolatdl g s elo S 32 a3 ] 0ALiS G pums aoDlas (3000
e 2y ol Bk il il > Jgliie (slaodysl 3 b <o)
wje g mab Wile w3913 a5 (NjP) Gla SRy Ll 4
bepeS Jpae o g clpls 90 il g Sbad uluo]
B pelateds Cunl Jledd opn Jpaxe b Shy oles
plod Jed 5l 2)l30 coppnS Jpaze 13 (22 glite (sl o
(Merril et al.,1994) Slad (wlusl p clyd ojlul 130 ¢ Jguamo
Liu) 355 51,8 g5 )90 (Sl «(S259055) slo Sy 9wl )
0 o Ltun glbsSIseg Slo i el el (et al., 2007
e 0518 S > (@l I end b ple (el jlate
ol g8 GJE o 4 s g aB)S 15 el 3y
WslSgyhe «Sbus (Duffy & Anderson 1998) sl o

oxSiily « (lié plio g pole 09,5 (ol @lio 5 psle (3 omiil —F
2Ol gt (w9 3 ol ¢ 6y9LiS
(Email: Qhods@yah00.CoM : Jstuws ssiw s —#)

DOI: 10.22067/ifstrj.v17i1.81470

.

Ao
O P b esd s ol cusl Ol ais
S99 Mg oo Clablowe slic S lawg &S oo JalS &gy
i Oomdgel (o b Wl 35 als (S i o)l
gaw il (o 3 3l sl 3 (VWAD (Slog) o8) wily o
sbodyglb ly Lol (02 Bpae Clypae b dall) )3 350 (261
Worrasinchai et al., ) cul 035 14y a5 BB Silidl o nS
10l (lié e golio 5 LSy i 3o i slbeyglys (2006
sloodygl b ans can Sl Sladss g Llodg (slodes il yuss
(Y G ommomadle) cusl o plmil (ol oy Loy b (o
i w255 5 4 Cod (BN B pme (2T LRI L plojen
o 45 Wlogai sslbed glyd g5 4y plas liioes il ool 5

Fre s 09 o 0333 5 (eSS ] i)l 4 el 23l -
Wl lojl 98y Gl (anb @lie g (55,9US" (bigel g lisios
Ol oo (55,9l g 5 9 Lbigel

higel 5 Sliios 50« lié @lio g pole 098 lutils 5 okl =¥ 5 ¥
ey 9 Uil Wl olojle sy plulp b glie g (555liS
Ol o 659l



VPoo Culgensyl - (9398 ) 0 lods IV alr oyl (21138 @lio g pole Gledidgly 4ol VoA

aS ol LS Ly ol gl 00,8 eolatsl Ly eS Aeld > oy
Lo s & 202 0 (030l daw )3 0ad Mol dzwlis 3938
adls 425 Gl 3 B o 5 L o3 L 5 cslals b
0938l 51 OYAS) Kot 5 den plol sl e Wl oo oy
S Wl (i Slaogad o) iy ol oiBign 0Bl
0 5luiS” (39381 45 ol ()L g Widged () p 01D 0 Tgen (3 ped
31 15811y 00 03] (sladols (g,mlls 4ty 58y 1ty Of (Bian
2SR 1598 3,08 clsteer (Y5 1 (IA) ol San 5 Sl 3
O8Y5 a5 b (L g 8,8y n y C S Al Mg o
OO S5 g e el sbaisel slaShy dene 4 B
Al g o Ve sald wls o Shy 4 ol slaShy
o1 (5 ySoilul claodhy v g (e sl & ()bl (slaby,
N2 D900 03al 0 ppitediz Jlod 39) 00 )54 puiite Nz (lojen
Principal components ) (PCA) ol adlgo oo din yisg, ol
Silwodid (ly Mo (gylel bg) S PCA .15 o (analysis
bl b pnalejl S gl olas il cpgla oMbl
St 3t dilie gl dges S5 alowgty 25 (sloguly

(Tenenhaus et al., 2005) 55 48,5 6550 kodly Lol culeMb|
9 3ty slaypsie Gopin lp ee sl S
B 39y Bl G )5y C¥olee Sl edlatul ¢ Jitue (sl it
ooy b Jits lajyiio o (b ob 329 (en olae |
Jils) SamoySy Oldllas b izl el Sldllas 51 (S 50
Sl e gy liixe g cpl Sl Casl 048 ((ogee Slayo
@ pgwge (oS ) gy 45 Sloaly Bl (o iy ddles (13,57 Ly
09y 23 Mbe EYokes ol oy yiares Sl (B Slaye o yieS
Wiwd adol (olapxie jI Jad S 5 a8 (sdeleie s sladdlie
o3litsl g5 ) alales 5l (gl ndilgo il 5| usus 005 3l
Variable ) VIP »)lslisl colps PLS o )5y Jdo )0 g 0
2 X SSSS 1 euisS S (Importance in Projection
4 9 Col oanlie BB PLS Jlagei )3 ol 4 g 13l o Y 5
5 ool o Lol Cupmml 23 g o it 005550 5
Sl S5 Slaye Jolio (g )S) (903l g g0 03> paels
2B b ySojlul dluwg, |y C8L (s S Shy 255 4
901y (K38 5 (oo Slme e o Bl 5 955 e <3l
old _aw 3a850 pl ,>.(Tenenhaus et al., 2005) ams 1,3 ;U]
ol s Wl llpd Sy SbuS geus l oslatul b cunl
Pl al Bl oy olerdsSjd e sl SRy 2 Ol
Slao (6p50ll 1 s zyb dsldl 3 g0 baas Joud B e
(Sl gy 3 il g 5 2553 (gl Sy Starad 5 he
MR8 i e S Sluye Sl (90 )S) 9 ol adlge Jilos
b3

olgea b ol Gla (Ulg bl o cul 13 g sy BLo
odlizl ol i (clalie (d oaiSciw Jolo ¢ 5 onms LSss
IS olesa ol wgMeas (Zhang et al., 2015) 44 .
3Bl ool cnl S o0 3b (cof) (slapmd (n oSy
SaiS asllighyal oS oé S| o el e300 5 S
5 59lmsS e sleuad 5l s lsle Wl e casoa
JAVF ) Cas b (Bolad &0 a5 515 Sl silecss
cel as wlad 3 136 (1-4) sboaigy Oygo 4 g atils
ool oyl oS olool o)l > blae jo Sl J5 ool ol onds
30 0 009 Jshme el a8 o)ls el 0,5 duo o Vol O
(Boye) S5dse opy spiydlasl 5 ol slelase
P S Gleied oy sbbyedS > Sbus jl eolazl (Y YAF
(Al-Ghazzewi , 2007) cusl (b yinS a9y diedgwlyd clalic
i Lyt 3 4 g Ko 3 s 48555 (5, Shae S oo
2 ol e i bl g 29d 0 Cgucme e b Sy g
oBle DB 039y (29 pudglie Ml iy S
S 30 428ty g i (sl ygoq5 13 3l Cenlos 3T (sl SIS,
by bl 4 )55 (gow jl.(Chuaetal., 2012) cul axg5 590
3 oS hw Jole g J5 oams LS plgsa Vb Ol Ols
(Zhang et al., 2015) 5,5 (ool coenl ol iw clalie
oMb p osiiSlul 18U 5)50 53 485 Cjgo g} 5
Lol 9938 &5 5 Lasedo ey Y5 Ly (o3l8 asls yppdsl
4 e Slys 9 g5 s b xaws (ST dles 5l oS Il
a3 o 4ol ()13 ey 1y asls S lulo] /Y0 e
Gpllas g el lawgi ouds pbl g}y 5> .(Smith et al., 2000)
P oy YO B aoyd 0 5 bow JolS o)1 (WYAY) lyes
Slas oolawl o dopd Ve b O 4ol yewYseyd
Ol @l 8 b))l e g alendseid ol 2 gV ge 3
oS g b seba al GgrYge)d oS oy (i 3uiS
bug 435 Cipe Giagh il 1wl oled
Vo opes aeb 5l 55 (W) Shessplae 5 momuenet
o yplie )3y (xS 035l g Mg b plgisd 0y2 woy
ehoni s b Sluogas )] il g 05,5 edlitwl xoyd VW B
2l diges b duulie jd oS 0l Ui gl ad aw)yp adld we g
AL wujsSiny 5 dudl (ugn 0yl ol Sl L
Sl giae yobots PH g (Sl oy g (il ()b iine gk
S5y o sl el 3 sy Gladiges rzmen b 2l
3)lse sl 3 Lol 253,51 sy 1) oY Slilizel g1 g (1S polls
&5 52 3 35 (WWVA) (3ly 5 el 03,55 Jols (S5 L6 slsel
oSl S plesd o Ve 5 0 e 4 ol Mol diwlias



Vol Ly dels KUy g 8L o Oluoguas du o g U 5)! /oy K02 g giozo

Olpsd B Caomd sy colus ¢ (Consistency)
Wb 4 S ey > (Adhesiveness) (S s

Texture Analyzer Stable ) oS jl ;9051 ol plosl (¢l
5 osesl ol s edlal (Micro Systems, London, UK
Vb bogy g yie o Ve Bas g yiadhe e e lad b jaikews
oy S e b odlaiwl o dio VY Cwlbus 5 yie o
PSS A g wasde ax 0 F glod g3 sy e Lo VEY
(Sajedi et al., 2014) w5 8,3 o

iy (550510

(HP scan jet G4010) xSl il adiged powad ans Cas
Glad MolS el S g0 CAlgiSs Cjaody ladiges b o3litu!
Laogs o5l (55 5 8,5 )15 1Sl (g9 12 Sy g 5 28,5 1,3
2 5T (el o aa gl o ol 05 Mol g s a2 )l
51 ookl b yolas 5JUT s 9 505 (55lo0psd JPEG Conyd
@, 50 (National Institute of Health, USA) Image J 15315 5
(Ve + M b yio olu) L* CIE L¥a*b* S5, Joe jl.cdpdy
o Slp 35 (5o LB 5 05) 0% g (Fe o b5 e )8) a*
o L* olie uSle 4 05 ooliel peS asld S5y (sl eyl
A 6yl S5 dw > oS Aol diges Vo gl b* 2%

Wodls (s lof Jalowi g 4y 305

5o Sy i B ol MlS gy 4 )b
ow 4w ) g juiie dw gl (550 dais 1SS is L (CCD)
@l A5 5l Ve bajlegs JS 2l o' (590 4 (V Jg2) 45 plox]
(Design-Expert version 10) ¢,lel ,l58ls 5 3l oslil b yimgss
ool Slayita ) o ym 5 45 30T (RSM) ol s g &
51 ookl b Opod 545 &1, dld.la?.u% 09w Sy Jdo B
a s bl g b gxe (ANOVA) Lubylg 5JUT Jgas
o]+ gk )3 gl po Sl ow)S) Jdo ulpe Jliie g pod
.J.g'.))f WX ’/”\ ¢’/’\

(LW EVIRIWE Y]
o3l b dinly (sl puiio g i (ly ool Cawndds Yoleo
ol 0ol ¥ gl )3l gine slapite sl gl g by,
il pas a5 (R?) G cupd ) Jae Como ooy Gl
o pud Cawl 0l 03 LS Y Joda 0 a5 job ylan .03 solatuwl
255 5 0391 +JA 5l VL 01 6pSojll i S gl e
Olisabl g 13 0l (5 ySojluil Clao &Sl j (35, pas
B g et cupd o9 Vb ilply Adles b e 730

L g, 9 2lge

o 2o dw ohryginly jd g (2 dop> Te ojl s
o 9938 Mg SbuS feo g 592 (S srodjglyp <858
23,5 45 (FoodChem) oS 348 8y

O o5 Wl and (i)

I8 byl 390 andel 5 (22 dop I adgl asls L]
A5 (Bl 42)3 ¥B ofyygtly yud 13 SLuS goo g )5
aaldl 130,85 > Mol b s 03 &yl > ;s Mo & ygu0ds 5 bgles
2opd & ey B geuo g e bolre Ggwpm @ye I oslitul |
2 Jeols baloro g b d8lsl agl dols 4y ¢ya5 5590 (gla oy
Sloslatel kg L ¥er B Yer jlid b g oS ol as > £ lod
Lobs .5 05555an (ol HST HLL2) Sty )pbjs0n
VO o dy 3,8 Sl 4350 AD (glod jd pglie e Cijsods oled
¥ les 3 5 gdnaion BSILL b sl 3 5 0050l 48>
S5 a3 b a5 oy 5 asgedl plas olej 1,5 o
sl p @l (02 20> 5 (gen JUE oo Gl o
203y (e I3 p 5 Lawgs 0ad 03> (gl Lo

o b))
by 4 (Taste panel) slis gesl 5l edlitul b wes (Jbj)]
ks ) b gy 905 ©)g0a (Hedonic method) Ksgan
gl a5 L (WA ¢ gy ol ) 5 plos] (B s s b o) 2y
(Jlo ¥r BYD (o 0394500 3) (45 )85 ¥ 9 350 8 ¥ ol 5 ¥
oS S g Mg Gisu pn Jels lawse o 5l &S Mdg
sy csle (hjsel g Gl apdo (590, () sloodygl b o8y
A8 e (08 Vo v ladinn) ladiges . 05dgs 0435 diue () )
Ohald Sl ) dause (glod 4y a1 s g 00 1B GBS o
9 Ky e Bl qwab e I aiges olygls (85 e )18

15518 i)l 090 SIS By

S 32 (359 ST 90
2138 o3lo 4y 9 Jlasl jl cunl @)l (S 52 ()59 ST 905
o] g b IS wile a g s o b josbe o &8 Sboj b
ol 3 5 Jlos Bam .l ol g 4 Glales] Sl 5 35250
@ la2g s Gob g sl ool ol i5ls & cusl ol dbye
w3y g slp U 290 Ak (G905 el 250 Ay (g
Bl CunS (asls lsiea ol g 03,8 (5pS0jlil ]y diged (0
Oloieds jlse Cute Cuound (3 gy HlAie oy il 9 o 03]
ploB lgicds Cute Cuomd ;3 40505 yj Cevlune (Hardness) e



Voo Culgen syl - (9398 ) 0 lod IV Al oyl (21138 @lio g pole Gledidgly arpis V)

oy Chio g gly Fly maw b loges (ilejl 3y50 Clao Dilp e ) Je como gl (oles gl (3510 pae 398
03,8 $9) 2 JEan (sl pito |y sdnliie (¢l 08 o aol le ML)
Ll gobw 9 2 b adgi aiulyd ) Jilwe (g ko Y Jgo
ke b (G o5 Tobamw :
Slov xa?w
_\ * +\

Voo Va-  Yee X1 (HL) ojgen Hlid

(Y AV Yo X2 (w23) 2y

Y s x3 (Mer) S e

Cowly o (wig;y 51 00! b diwly (61 saiie oty (6] 2 0] Cwddy ¥ aleo -Y Jgua

bt P Gyl p-value F Wslze S i
ool I JOVES SO | Prob > F Value L]y
¥, = —9/32 + 0/074A + 0/27B + 9/3C + 1/13 Fe
-3 -3
VEIYE AR efeedv ST x 107°AB +1/13 x 10™AC
n-s —0/64BC —2.9x 10-44% —2/25 "
x 1073B2 + 7/43C? sl
Y2 = 3/88 + 0/29A + 0/055B + 0/055C + 1/14AB Lzl
— 0/86AC — 1/21BC — 0/17A>
3 ./aa Sees \
n.s v fooed P 4+ 0/25B + 0/52C% + 1/06ABC >
—1/504%B + 0/96A4%C — 1/234B> o
JiEx
n.s VAR SAA [N YEIY g, = 4/04 +0/16A + 0/38B + 0/13C + 0/614B s
she
n.s KN A ave oy Y2 =—6/67+0/0594 +0/39B — 0/137C +8/05  oind
- x 10~*AB 5
1 = 232/46 + 100/24A + 134/89B + 143/75C
+178/54AB — 104/8AC
‘ o —143/37BC — 32/53A2 »
n.s NAY  +jaa [orN BNV 4 98/0752 + 102/13¢? s
+171/18ABC — 183/83A2B
+115/76A%C — 172/03AB?
y? =3777/11 4+ 1605/73A + 2144/12B
+2776/95C — 1342/35AB
o o — 2071/24AC — 488/431BC .
ns 5o /A [erd QYA T 40604t - 13022957 oloi
+2679/02C2 — 2631/73ABC
+1696/254%B — 251436A4%C
n.s VIS A% efess)  AYSIYS LR

v, = 89/41 + 0/134 + 0/15B — 2/5 x 10~3C
—0/24B + 0/71AC — 0/39BC
JOAY e/aR ooy
n.s / / / FYivY — 0/104% + 0/044B% + 0/075C?
Y, = 7/20 + 0/0494 + 0/26B + 6/5 x 10-3C
+0/0254B — 0/098AC — 0/17BC
NS GNE AR feey  YRESS +12/604% — 0/21C? + 0/020ABC  bs
— 0/05542B + 0/1342C
_ 0/17AB?




WY oy dels KUy g 8L o Oluoguas du o g U 5)! /oy K02 g giozo

Texture score
N

C: konjac (%)

0.2 100

=

~A: Homogenization Pressure (bar)

(30,3 Y0 (02) aaiges by (g jLstl (59, 2 (55308 ,Ud 9 S oo 3l - 53

Sael 9y 3 Oigen JUis ~SLxS deo Jlite 1 (4D o sine
S92 bl Gy Bl ownd ol baigel wb s
Sl o Oljee GRIBIL &S 0l (i Galos gl B NSy
Sl (JB33 cnl b BRI b ine s5bas 5 diged pabo (e
bdiges peb (ouo jlitelyy (Sl 236 (fgen jLi8 Gl &S

< ‘Jj

s oo kel
a3 g blite ¢ Jas Sl Sl o jd a8 ol Gl b ) lo
P g e W0 gaw 3 o g Oigen L8 S Sl pe
JUEd g (2 —gen HLiS Geuo Jlite SISl 5 0oyd A0 o
s gue el 69y 3 20> 0 o > SLS geo —(jfgen
Pl 85 Qi 4 SbS geo 5 o g3 g e
P ob ol s cuill bdiged e we jliel p (gl xe
JUi8 Glise paal38 b Al (oSl )3 SbiS gouo o 5
ORIB e sl s iges jlas s Ll (22 9 (15908
e > S g 45 Ly 3 4 cnl oy oyl b e
s s il (p2 9 (igen LIS Olie Rl L ABL (it
o oy lis a8 Wb o el b dxe jebay o adiges
s e el g (fgen )L g 22 g SRS Geo (usisS
o5 Ladiges slae (que jlial W9,y (ite 13U ayorie & Al s

Ll

8l o Lkl

4 g blite ¢ as Sl Sl o jd aS ol Ll b ) oo
Goo b Jlg o) A aw > (jgen Lid (dad Sl g
M gize rdiges G ws jliel (59, o yd AD paw jd S
2 G osinn 5 8 Mo I &S 5 e o8 Jlo
goo p3B VIS sl Jgl g 5 ladiged il e jlute
hlpd ) Biges b (oo jliel g9y 2 |y 590 Ui 5 SxiS
Ol 1y oad atshheSs culs (doyd YO) oy dlads jo oy oS
O e ) (2 & (Jaulpd 3V S5 4 de g b s e
& €8l i e olize 025Vl 39 ity o5 S (10 VD)
DS oo Bl 5L Ve e (g0 )i g SbiS ao)d +[F (ol diges
o el LS o 5 gmn 5 30 Ll L e
plo Glidass 1 .0b o GialBl b dxe ok 4 5 diged <l
SBd wlus] jd core (i AL ysSuun g Gl 0ad L3I 55 lRase
(515) 5YL 256l s 0 (s (eladigas 11 kS o slomy] aols
S S N IS DX O P
.(Zhao et al., 2009) >4e5

b (o el
a0 g Dlite ¢ Jas SIS o jd aS b Ll by ol
&oo blite Oll 5 do)d A maw o s 5l kD ped
74053 88 gl 3 S fesom (2 5 fgen it = SlenS
b 5 SbeiS oo o Jo 13 39 ogno b (e Shtel 53
diges mab awo jliel p (I3 gxe il AgSod LlesS 4 g0
5 2k 4 igen JUid 5 SbuS e (5l dne pas Al



VFeoe Sl 3yl —",g.é)g).é A oyl Y 0l olpl ‘gl;\.& 2 lwo g pgle GWS}L A s Y

89y 32 2o AD maws )3 oy — S gews Jilite il il g as o
5o (ool 4SS fowo &S b 359 )b gme (IS o pdy
Evo S pis bl aiges (IS Bpdy p ) e il
doo Blie Bl ad b g okE a4 SbaS
Slesmrplis baises IS hpdy gy 2 e IS

sl e 308y (59 el (st yiams

Overall acceptance

200

18100

‘A: Homogenization Pressure (bar)

o ¥10 B XN o cy90)] 350 (sladiges K5y (s jlitel
Sy 2 Oged JLid 9 SbuS gewo (2> @l Bl g pgd 4> )
(P> 21+0) 355 o sz jd diges STy o jloal

ayd g Jlite o Jod Il o j0 &S ob Gl by ls
W o 3 (2 9 4o W ghaw )3 (igen JLiS (b I pg

&

Pty
':‘::
o

e

RIS
s
s
R
T
R
e e
Rt
'.'o,.,g.;;.{;:;.;;:'.%.'.
ks

Pt
Poioni
Qe
Pt

Overall acceptance

200

‘A: Homogenization Pressure (bar)

18 100

(303 + 1SS oo 10 o s+ S1oiS o 1) s iged I S0 (53 2 o500 S 3 22 5 Y U

Hardness (g)

140
A: Homogenization Pressure (bar) ™

19 20 B: Fat (%)

18

(30,3 ¢ /€ SLiS’ o) aiged (B (59, 2 590 Wi 5 (22 T T USS



WY Lo bl K g (8 (o Slpogas dulin g 25l /o508 9 (guoo

S cul gl e Lals il e baiges S gsy
OSgem JLES 42y g 09 o A joSuy I Cel (gmmiljifgen
(WAD ¢ Slgy (8) Lo (Rl 55 ujeSuny D9 sl
Aalgd 35 dels it Linlil cel dgddngd yol Cpl S cunl ol
ol (VAYF) Walstra g Mulder zols &5 cul Jbs jd opl
Mo s Vb (32 55l saaiges sl ohaga YU (9o 5LiS ol
2 SrdelS )dle o 59 el oy oy y clale oS

Y u@l{ l) FES L5;9)‘> wglﬁp FLEFRW

Plgs
PPl 9y 2 1y g i g SbuS oo b ¥ USS
0l ablaaSs ol (Mo pd YV/B) (555 po dlais > gy &S oyl
Ol b 0 o odalie ¥ S (o a8 jobojlon Laad oo sl |,
Mgiae sobas 35 iges plgd SuS ges 5 Gigen jUid (s
ol el (fgen jLiS il oL Jlesl 4 b ol
o3l @iy (Al L & 0nd (pgmdgal )3 39290 )5 0l g5
go b Bl plod A 3 g (ygme ppd A jeSang
a5y g 3l O gals cel s ol O Gl b ps Sus
@l olel  izmen (WA By oo ) 398 o0 dals plgd ol 33l
b GlPl 35 diged plgd 2 Gl GRIFEIL G5 )l
@ e Ggmlisigen il &S Al L g (WA (gea

b Job Jto (S 928 20> o Jglone plgd o p ralS

Consistency (g.sec)

C: konjac (%) 08

0.2 100

SIS oy sy 2 s pa )y Oisen LB g B Y S
“I¥) (ppeS Aol ) 4 SLeS gewo & ailyd ) g
20455 ol (o JS) (deyd +15) it ¢ (i)l US0) (o
2 g8 g0 ol ¥ S > a5 jebjlen waad oo ol 1) o
b sse Gl Bl e aS Jlake )3 xS oo o L)yl
ORIBl e yob 4 g8 diges IS Ghpd (22 9 OFsen
e 3 SbuS g oS Lalyd 3 oS sl by ol o
S Gk 2 g Giger HLiS e (I L Bl ot
o oy lis a8 Wb o el b dxe jebay o adiges
JRE VN T - NGT (S SRR =
ool 0 adiged (S oy 839y p (ite 25U 4
"
P Bdged (B 69y 2 1) (3 5 Giger sl LY S
A13aSS ol (duopd +/F) (635 yo dlads (D SbuS gows oS oyl
SbS qowo oS Jlyd 0 IS5 @ dogi b adwd o ol |y ol
His e (iol38l b 2 atsly a5 ol o 638 ye dlads 1D lndiges
b GRlPl hine pbo 4 aiged (B 2 5 Ojsen
S st Ol &S 3l ol (Vo) o, Ken ¢ Sajedi
GRIFIL Y S8 4 dog b (piomen sl Sge 0dd (23lgn ol
S Ol @ diged (G (a2 g Giger HUiE plojen
Oigen LB g (o ey Sl edimd (LI &S b il

140
1A: Homogenization Pressure (bar)

(10,3 YV/0 052) Waiged plgd (59, 1 (15900 ;i 5 SIS Gowo il —€ JSUS

Olie @ aiged (St (22 9 Oigen HUE plojen il
b 5 oy i Pl odimag il oS wbge SR (5t
coy & jshilen WSl e digel (Sdies 9y 2 Gised

& 9 (jgen Ui Glise GBI L &S ol i o )y ol
bl by o ial3bl o me ysbods 3 iges St SloS



Voo oliqud)l - 235958 ) o)lads AV alr (ol ) (2108 @abuo g pole Slepdrgsy 4 20

Y

9 20 W aw > Gjgen Lib - o> g (igen i —SbxS
Bsize diged L¥ (g9) p 40> A% aws 3 SbuiS om0 2
Pl 55 ki 4 jgen Jlid § SbxS gao &S Jbb 3 09
doo S dme pis il gl 5oy 50 adiged LT ()b gze
dovo Jolite Sl (A 5l gxe 5 ool 4 (jgen jLid 5 SbxS
e Bl odimd (LI adigei L¥ (g9, 0 (g0 )lid —Soxs
b 5 SlowtS’ oo ¢ 0 b8 S 8l o IS5 (59 2 e
o3 g0 Ui diges L¥ (g5 12 1) (jge
S lime SRl b 2gd o oanlie & USG5 )3 &5 joblen
Llee Ol oS ke adigal L* ()2 9 SbuiS geo 5 (jge
5 Ojger Jlib (gly Sy pl Al 55 18 )5 & jghailen a2 5]
@ bgrye el o )3 45 (ST Cuns Bine SLuS gouo
lidigy ) s ASlee il aw (> b g JeSge (Sinlonls
68 23 o L3 51 b sl s 5 b Sl e bnlos
(83,503 Oledic) 33,5 ooy (ST Sgliste Dl 4 ocie

A Jgaze dajsiny Gl pel ool cle ad @S s
ORIB ol 48T (WWAD Glogy (wiB) Adlgo (y5gen HLid il 3l
@ Oriored D 2l 55 (S Rl 4 orie dnjeSng
St e 35 0 Olie ORIEIL & O i G
CaS i o dals gladiged (S b bloyl o .l e Liul3el
2 Car oY 6oy (Shme oy S il 4 g b oS
b g il a o Wl Gl e odew w4l gy
3 (St Bl e e (el o gl S
A8 o b 1) ol 5 B Job mls a5 dg dalss i
bml (gamdw &Sud 36 Cod (gt wle f (Shime Groren

VAV ()80 5 50ljeien) 3,5 oo )y5 oo Lawg o3

L“4'<-
ayd g Jlite o Jos Il o j0 &S ob i b ) gols
foo Jlite @lpl 5 0oy W0 phw o s 3l ped

(Y20
Design-Expert® Sofiware .
Factor Coding: Actual Perturbation
L=
92 —
Actual Factors
A~ Homogenization Pressure = 150
B:Fat=21.5
C: konjac = 0.4
91 —
"_I 90 —
B
c €A
88 —
88 —
I I I I I
-1.000 -0.500 0.000 0.500 1.000

Deviation from Reference Point (Coded Units)

Waiged Lit Go)y » (rjg0 jlid g SLxS oo ¢ otya il —0 S0

biii
Oilp et dw a2 glaleadin Juo daJas poled (e 5
Sl el s,y ey yLis a5 cusly y9ejl 590 (slmodls p 1,
Oimen Abb oo iges DF o (y5gen Ui g SbxS oo (2>

S

a*

pgd 4>y g s il il 5l el zm a8 ol LS b wy g guls

ladiges 8% (59) 2 (19 JLid 9 SbS govo (2 5l liie
(P> +/+0) 555 jlo gxe 4



N0 e s K g (8 (o Slogas dulin g 23l /o0 9 (guoo

Wb pigen slid 5 SbuS fewo o Cglite lacdile )
(WY (63,8 yloglac)

U 9 (2loai sy 38 o Sluogad (g (Shuod

(PCA) ol (sraddze 5L

L 5 (londoS o8 o Sl yiel)ly (g dlaily gy
53 ookl 3y90 PC (gliad )3 bl iiSTy loges ol (cladiges
Ay Y ggazme jl 398 0 sdalin £ S5 3 & jslailen .cd S
a0 sl adlgo 90 L2 Wilosds Cay 5 Cuglatio Matwl il o b &S
P9 9 Jsl kol sloadlye (lgicay & aidl o S 5l SYL Mzl
Lgiye codhs PCA Lol claadlge cplply s 43,5 ks
TYVIYY o ZXOINY e Lol ddle 5 b acls diges Yo &
Slodds dslre sl ylg

pgd d>) 9 blate ¢ Jos Il g 3 aS ol i by p o
gmo oz Jlite OISl Al figen (LiS 5 0 (ad
oisine aigei DY (59 32 3053 A s )3 (190 )Lid 9 S
ORIl laiges D* oyfgen Ui 5 0 JRIEI L &S )5k o9
2 e Bl 458oun ol 4 SbuS pews a5 b > .cél
s 255 S5y s s aols 13 5L oy e bl ladiges B
slaaze S yido ldl Bl e (ST (Al eieen 5 02
Ewo Gl pas 40)S Al (63)5) BT il & poxie (02
5 Oisen sLid b ol blite Sl 3l ad I sme g (alod 4 SbeS
Lt g9y 3 o] (st e Sl oimd L ladigai DY (595 2 2
ol 3 plis (AL Wl e &5 ABbie 22 g Gigen
2 SLasS maw ooy Sy p Clile 5 02 saansS

I:Ll'?.Jg.c o,w
CanS Wb sldiges JW! 4 yd I U Glgeday ol slradlge T S

OB Gras (I nd slp bynll ple 4 Cows 5V
o2 @Yl (Sued g dlaly (Y4 +A) o) Ken g MONACO 0L
cliseo (gl 00le VO > wes b it g (20> Gl S
5 8l syl o L) ey 31 aisges GBI ) sols
B g (o Gilodie Cax Ol o> SR

2903 ool (Slig dlge 8L Gluoguas

P g s s (o [ SKlnod o o
9 2 housi 655 348 ws Sloogas sla 6,8 ol ol bl
G dogi bl oad oold L ¥ Jods 0 ol sladiges 8L

21 Bl g plendszd (oue lagel)ly S1n ¥ JSS

Cumdgn jl a5 poboplen a3 oo (Ui pgd 9 Jol addge 93 lse
plgd o o (BKwd Olaw 03,5 e sdalie PC slad o Glaw
Osxed KBS )18 L g jlitel 4 S35 g o jglne 1
@5l 3 aigad IS Sdy 5 SO jlael ol jlael lae Ll
o (63 0jll Claw a5 canl ol 5l (Sl Slas &gl LD w2
iy bug o ol oo el Joles Loy oyl Lawys
O S Sl co,:\ JOYS Lilods dﬁfo)'l_\}\ 2w
DL ol o o5 35 32y iges IS i b ol 5
Caodl ghyls b S5g cpl b (g505l0l Clas (o il 4 w0



VPoo Coligs 3l —3995958 ) o lods Y Wl oyl ) (I3E polus g pole Lol 4 pid  VVF

5l oslawl &S 1y sl o Caio (gl Mbo (5Kl saimy L ) il e hiel g (i o bLS) Gliee cp YL Y Jois
Condily ()90l Ji0jls) (awe (sloodly blia j3 aKiwd (claosls ) bl s Lol g pled o (((/YVF) (668 Cuie lod Ll
g Col pholal yiaS auja by o 5YL <8 I (b auge 4 GOy (Sted (Sl adly oo (+IVF 1) (558 e (s Ll
3 a3 |y el pae Ghpdy ol Gk ol ) e JB (o IVoR) (St g (- 175V) plgh  (+17VD) (i L S

(Gonzalez Vinas et al, 2007) UiblS g pled (B (Il & Casl dme pdy Gl sy

oaly oyl 30,5 o ladiges IS oyl iolidl & yocie  Siiiue

a
0.50
0.25
3
, 0.00
-2
Q
-0.25
-0.50
-0.4 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4
Jgl aslgo
P93 9 Jgl (ol allgo 93 )3 o (6,05 0313l (omus 9 (A3 SS9 e -V S
CapS dold 2 Jhu g o 0D o (Susod Cu g -Y Joia
O Gy SOy o Lol s o Lol pab e Lol L e 5Lkl
<[5V - IYAS < [FAY < IYAY < /YYE s
N2 NARE AR SARY < IVE- ©lg3
AZE AT —+/F\ — /Y- T A7 L vves
<I¥D- AT JEYY N A <IYod L*
_./'\ca _’/Y‘v’ —~/fﬂA —o/\‘V‘\ 0/.Ya a*
N NI\ AT of+¥ <IYOA b
(S opd g S5y skl lae jliel cuabs jliel wdl Ll PLS (g 5 ) 55 Cood] gy
Alols a3 ym IS ol 55 amd e b |y yapS Aol sladiges PLS (5 )55 dlomsgdy 003 03] 055 Capodl ey A IS5
WSS oo 1 65V el 0L jiin b 5 505 S5 20 4 ] (SbuS gowo 5 22 (isen HLid) Jatme sl puiie SGST (o

(S S (plgd ( Bew) (8L g wes Slao diuwly slapsie b



- PyzeS als STy g (SBb (o Sluogad s lio 9 b )l ol KeR g (Ghesro

ARRY

oA IS5

..“ ‘w

e

J

gy

Bt

P4
97 Dud B3

alpw

J

O PLS Hgaw

o

Jowo (oW puiio

21y Lo U

2

Lo dwns

903 (o O

- : - = M - - r - v = M 1 M @ 2 o 2 w e
[ S S A ) s K @ ow T om " o s é : d : : 3
s &8 &8 3 &8 &8 & &8 °? 8 8 &8 &8 & 38 &8 8 38~ 5 8 @494 % 49 N8 3z g 2 ¢ 4 ¢ 4 J 3
@i (s rero @i s mero e e evee @@ jmmer(c oo
M. 9
> — 13
5y x N
3 w ) i ——— w .m
g 6 < T Py \W Q [=] ~ m o+ w « (o) . M T v
g & ‘@ g 3 d @ 3 & o g g Y g 9 g 5 % ® § 3 § 8§ §° 2 2 3 2
e e |(s e @i (s meve < Q. & < > < Py
! ! ! ! (P jerfc e Calaailag: o) W iay)

Uad i
2 S b by

-01

-



VPoo Coligs 3l —3995958 ) o lod Y Wl oyl ) (1dE poluo g pole Slelidels 4 pid VYA

(o S Shy p Oiser LS g e ol Sbas
9 2ELd Gty bug Ciaes wl (BL g olerdsSy s
<ol ol 35 cpl @l 85 )18 (qw)p 3)90 (e L))
Rl plgisa g e 5405 )0 G plyie 4 SbxiS e
(oo el g 35 lE edldl 3y9e Ah oy el

Caod] cp iYL oy 30,5 o odnlie A S )0 &S jslailen

S Jby 3l Loyl g o sl g pld o s jogas o 1) cute

3 ofgen Hlis Cul die Cuenl (p VL Gl (St p

s el Bl (s Sltel jogad 3 1) Cute el cp 5V
)l adiges (5 oy 9 SO,

@l cpizmen S Sl o] 13 1) oslhae (Bl g lendsSs b
Slrogad 5 (o Shogad on (Shuwed () el 8 5 4o
Loy® ol )l bwss sad (5 :S0jlil Glas as ol lis aiws

xSl (o503 closbgy oy 85 aztus ozl Jokes

oo o5 4l wile GV game (lKLed § (s Sluogad

opl 4l > 0l Jgamme gaiwg)ib g 2)8 (o Shy
el 3g38l 5 o e g Alp 36 v Bas b St
oo Gz palie Sl gty cul 3 058 e 48 o] 55 48, 8

Sl > 4 d)lge st > (RId b by) calply loas
slagbs) Jl iSe (3ol 5 1S o i |y A0l s Olas
2,8 o obj)

&bo

¢ 0JD C)'Lo‘ PJJf atwlis )I [ d...e‘J <> pf ol u.:LM> > 9 u.\ﬁl) ‘@w#)&e ul:\,ow I YYWYA £ ‘d.)‘) 9 -0° ‘LS)?:“
e glio g pole (o 0 )5S (pomion

ul).:l u.g‘].)..c @L.Ao 9 ra}l_c Lglmu@”; Ayl Aols quy{ﬁ I L9“" JAK .))] )‘ ool u&n‘ =33 Aray £ ‘LS""){” d)mUcA 9 I‘u"?"l
103-112 sk FA 0lad AY 090

oSl 1)) wli IS 090 dobs bl 60lB Asls | planbsSapd (slo S 5 o plisadsal 5 syl s 1 VFAD (62,503 lsarlic

uo|9> U.:Ls))l 9 Ly f°§ Aol J«Jy 5 (MPC-85) )qu 9 o)...sL..uS )‘ oolazwl VYA £ ‘u"‘)'@r’ d).lbl.bn 9 ‘8 Q9 MM&
AVYAVALY o5las Y als .ol oI5 mlio g pgle (cla imgh 4y .ol w9 (olondsSo jud
A O)me) A 0)9) <OY-Y0 ‘u..{‘.)..c @L.Ao 9 ‘991:- dollad

o pig CLLnl gud cend (Sle WYAD p ((Slogy (05

5298 (el pds L] eg b gl 03)9138 9 jud (5913 Jgeol NTAD o (Slog) 8

Sl e e g plend sl (Shg p 2l Lyl ey n ATM g e (690) o (SIS oplle - g sgdipe cp o Slagy o
WAV 1 (1) 5 oll i golis 5 pole aslilnd Ligus 1o 5 o yusd bosloke 51 sty ol L2 VUl5

0192 40l Psho Jite (S 528 oo o g3 olsS 12 (B SBUAD § ol jiifgen «sold glsal Bl AT oo (sdee
e olatils 13,) kil

o G5 gy gy (Bb Sl (Shy 2 ol 9 S sl gy (3953 (poyp AT g sded) p o Slagy 995 p o By
SA O)Lo.»f: NY 0)9.3 JAY -Y.5 ‘L_;)‘.\.C é:L.»o 9 f°9‘l'° doliliad
IV =YY Glras XY D)Lo.«:é “_SJ‘J& é:l.uo 9 P9l.c.

Bahramparvar, M. and mazaheri Tehrani, M. 2011. Application and function of stabilizers in ice cream. Food reviews
international.27(4):389-407.

Chua, M., Chan, K., Hocking, T.J., Williams, P. A., Perry, C. J. and Baldwin, T.C .2012. Methodologies for the extraction
and analysis of konjacglucomannan from corms of Amorphophalluskonjac K. Koch. Carbohydrate Polymers 87(3)
2202-2210.

Duffy, V.B., and Anderson, G.H. 1998. Position of the american dietetic association: use of nutritive and nonnutritive
sweeteners. Journal of the American Dietetic Association, 98, 5, 580-587.

Emam jome, Z., Mousavi, M.E. and Ghorbani, A.V. 2008. Effect of WPC addition on the physical properties of
homogenized sweetened dairy cream. International Journal of Dairy Technology. 67(2), 183-191.


http://fsct-old.modares.ac.ir/issue_5089_5152_%D8%AF%D9%88%D8%B1%D9%87+12%D8%8C+%D8%B4%D9%85%D8%A7%D8%B1%D9%87+49%D8%8C+%D8%A8%D9%87%D9%85%D9%86+1394.html
http://europepmc.org/search;jsessionid=73C172AA7A93BFADF990377834C1F1C3?query=JOURNAL:%22J+Am+Diet+Assoc%22&page=1

VA oy dels KUy g 8L (o Oluogas duglio g U 5)! /o502 g giozo

Fenelon, M., Tobin, A., Fitzsimons, J., and Kelly, A. 2011. The effect of native and modified konjac on the physical
attributes of pasteurized and UHT treated skim milk. International Dairy Journal, 21, 790-797.

GonzalezVinas, MA. Ballesteros, C., Martin-Alvarez, PJ. and Cabezas, L.. 2007. Relationship between sensory and
instrumental measurements of texture for artisanal and industrial Manchego cheeses. Journal Sens Stud, 22, 462— 476.

Koca, N., & Metin, M. 2004. Textural, melting and sensory properties of Dairy Jornal, 14 (4) 365 - 31

Liu, H., Xu, X.M. and Guo, S.h.D. 2007. Rheological, texture and sensory properties of lowfat mayonnaise with different
fat mimetics. Food Science and Technology; 946-954.

Merrill, R.K., Oberg, C. and McMahon, D. 1994. A method for manufacturing reduced fat Mozzarella cheese. J. Dairy
Sci. 77: 1783-1789.

Monaco, DI., Cavella,S and Masi,P. 2008. Predicting sensorycohesiveness, hardness and springiness of solid foods from
instrumental measurements. University of Naples Federico Il, Italy University of NaplesFederico 11, Italy.

Mulder, H. and Walstra, P. 1974. The Milk Fat Globule. Emulsion as Applied to Milk Products and Comparable Foods.
Center for agricultural publishing and documentation, Wageningen, the Netherlands.

Sajedi, M., Nasirpour, A., Keramat, J. and Desobry, S. 2014. Effect of modified whey protein concentrates on physical
properties and stability of whipped cream. Food Hydrocolloids. 36: 93 — 101.

Smith, A.K., Kakuda,Y., and Goff, H.D. 2000. Changes in protein and fat structure in whipped cream caused by heat
treatment and addition of stabilizer to the cream. Food Research International, 33, 697-706.

Takigami S, Takiguchi T, Phillips G O. Microscopical studies of the tissue structure of konjac tubers.1997. Food
Hydrocolloids; 11, 479-484

Tenenhaus, M., Pages, J., Ambroisine, L. and Guinot, C.. 2005. PLS methodology to study relationships between hedonic

judgments and product characteristics. Food Quality and Preference, 16, 315-325.

Worrasinchai, S., Suphantharika, M., Pinjai, S. and Jammong, P. 2006. B-Glucan prepared from spent brewers react as a

fat replacer in mayonnaise. Food Hydrocolloids; 20:68- 8.

Zhang, L., Xue, Y., Xu, J., Li, Z. and Xue, C. 2015. Effects of deacetylation of konjac glucomannan on Alaska Pollock
surimi gels subjected to high-temperature (120 C) treatment, Food Hydrocolloids, 43, 125-131.

Zhao, Q. Z., Zhao, M. M., Li, J. R,, Yang, B., Su, G. W., Cui, C. and Jiang, Y. M. 2009. Effect of Hydroxypropyl
Methylcellulose on the Textural and Whipping Properties of Whipped Cream. Food Hydrocolloids, 23, 2168-2173.



Iranian Food Science and Technology ) ] . YUNT .
Research Journal ‘af( ) =2, ozl @ @l g pole sl 4 70
Vol. 17, No. 1, Apr. May. 2021, p. 107- 120 e LT AT e 0 VB ee it Sl (3393958 o 0 ket AV s

Evaluation and comparison of sensory, color, and rheological properties of low
fat cream containing Konjac gum by Principal component analysis (PCA) and
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Introduction: In recent years, with increasing public awareness about the harmful effect of fat consumption, demand
for low-fat dairy products has increased significantly. On the other hand, fat reduction reduces the rheological and sensory
properties of food, such as taste, flavor, texture and mouth feel. Therefore, it is difficult to produce a low-fat product with
the same characteristics of high-fat product. In order to imitate different functions of fat in low-fat foods, such as
consistency of the product, mouth feel, color, flavor and rheological properties should be considered. Fat substitutes are
macromolecules that are used to provide all or part of the fat functions in a food product and produce less calorie intake
than fat. Konjac is a neutral and polysaccharide hydrocolloid that is used as a gelling agent in traditional Asian foods due
to its high ability in absorbing water. In addition, it is one of the most viscous dietary fiber. The use of konjac in western
countries is expanding as a component in functional foods. Konjac can therefore be used as an appropriate substitute for
fat in dairy products such as cream, which in addition to reducing the amount of fat can maintain and even improve the
physical and other properties of the product. The purpose of this study was to produce low-fat cream with good nutritional
value, variety in formulation, as well as lower prices.

Materials and methods: Fresh cream of 30% fat and pasteurized milk were purchased from Razavi Dairy Company
and konjac gum was provided from Food Chem (China). First, the gum was mixed with the pasteurized milk at 45°C.
Then the mixture was added to the cream of 30% fat to reach the fat content of 18— 25%. The final mixture, after
homogenization in the different specified values of pressure, was pasteurized at 85°c for 15 min, and then packed in
polyethylene bottles and kept in the refrigerator (4°C) until theday of experiment. The effect of amounts of Kanjac gum
(0.2- 0.6), the amount of fat (18- 25%) and homogenization pressure (100- 200 bar) on the sensory, color, and rheological
characteristics of low-fat cream were investigated

Results and discussions: The results of evaluating the characteristics measured using the response surface
methodology indicated that the hardness, consistency, adhesiveness, b*, sensory score of texture, sensory score of aroma
and overall acceptance of samples significantly increased with an increasing homogenization pressure. Also increasing
fat content caused an increasing the adhesiveness, L*, b*, sensory score of taste, sensory score of aroma and total
acceptance of samples. Increasing the konjac gum content also increased hardness, consistency, adhesiveness, and sensory
score of texture. The distribution of responses in the principal component also showed that the instrumental measures like
hardness and consistency were close to the sensory score of texture of the samples. This proximity of these attributes
indicated that the properties measured by the panelists were approximately equivalent to the parameters which were
measured by instrumental methods. Also, the results of the correlation coefficient between sensory and instrumental
measurements showed that the highest correlation between hardness and sensory score of texture (a strong positive linear
relationship (0.774), and between the consistency and sensory score of texture (a strong positive linear relationship
(0.760)). Rheological and sensory properties in products such as cream, play an important role in the processing and
marketability of the product. In cream, these characteristics are mainly influenced by the method of production, the
amount of fat, and potential additives used. The results of this study showed that konjac gum as a hydrocolloid can be
used as a proper substitute for fat in the cream, and with suitable sensory, color and rheological properties. The results of
this study about the correlation between sensory properties and instrumental specification showed that the properties
measured by the panelists are approximately equivalent to the parameters measured by the instrumental methods.
Therefore, the results of instrumental methods in most cases can well predict the sensory properties of the cream and then
can be replaced it.

Keywords: Principal component analysis, Low fat cream, partial least squares regression, Konjac gum,
Homogenization pressure
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