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SSIpH alyuss cwp Lials s MPC e ilisl b oSl
SbS gowo YU polis 0 &S cuwl Jbs o cpl Wb o Lials
b ladiges PH &y CWP liee (225 9 MPC je ]330 L
B ey ey cpl ade b ol halS gpde ol
ol J5Sse i b slaity 5 dial (slanad i lie 9,8
o & Lo &S w8 ol (1999) Ken g Tamim .ol



549 gy 4 et g oSy conle Sloogas dlie 5 b))

delta pH

A: Mpc (%)
07 B: WPc (%)

oS Cuwlo (sidiges PH Wil pdi (g9, p SuS gowo 9 CWP aMpC pil -1 JSK5
315 of

o 20399 maw )3 cwp- mpe-kg 4 cwp-kg 5 mpe-kg aSs o 5l i sl ol g bl J5 &Sl 4 il

&eo 5 CWP JmpC Wb 28 g b e ladiged (g5l W (Desmazeaud et al., 1972) sl o byjo cins Jj

@ dg b ) oaSs cule ladiges il Ol (g9, p SlouS 203 3T 5513 1 (yg0j] 2590 (sladiges (lul O a8 sl lss
Aed o U5 3 Jgds Y1 ddle oo gblite Jao wibyly Juloo gl bl 5 0e jusie

Jle I3l g cwp 9 mpe s <l (Quadratic x Linear)

Syneresis (%)

D: Kanjac (%) : A: Moc (jf:.\
07y B: WPc (%)

oS Calo Gaiged (551 Ol (595 9 SIS kowo 9 CWP aMPC 5l -2 JSUS
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(Varnam xS’ o 1gs YU (630l O el b Canw J5 5wl
etal., 1994)

D8y Cowlo By JSW pndd (K 5ol7 ) S5 529
o
o 09l 290 Sladise (e o o (UGS gl
Jhe uilly b ol wll sl )3 50 W58 1 3/25
9 mpc-Kg blize )il (Quadratic X Linear) cocio ablize
S 59y p oy 99 xhw > cwp- mpe-kg 4 cwp -kg
» SbuS goo 5 CWP MPC L5l 3JSs 5gr s ime Ladiges
3 Jpir V1 dolas & a2 L 1) 008 Canle (sladiges (s (s,

A o ol

Hardness (N)

02

01
D: Konjac (%)

° 8

doe Ol I b 09 0 oanlite 2 JS5 )3 &5 jgbolon

O den cWp oYL polis b &S pladge  SluS
2SS oo (il b g Wb o LialS i 4 ladiges (65100]
O 618 s b ditwn MPC YL polie (ggls a8 sladiges
oS lie > 2 S5 G izmen 950 oS ladiges (bl
sl ol ewp e gals o MPC e iliél b SbouS oo
Sl sladiges > ilul O S s sl ials ladiges
B oWp i (ials’ o MPC e iolidl b gows polde (YL
& 5 Cans b ol galS s g olBl dop 4 e
wollae (Bl olss b 5 S ol 34/2-31 sy O 55
slacuus 5 pus g S ) GVl slaceas el cule

A: Mbc (%)
B: WPc (%)

buSe Calo SAiged b (Sg, 3 SLxS &ewo 9 CWP aMPC il -3 JSUS

Oyl doyd 5 (o)l S5 glod (iS55 o Iyl Yo 2y
» (Walstra, 2013) sib o i spSo3ll oloj 5 diges
Lo CWP 5l oolazwl by By i plool (glajimgsy bl
sl Sid b 5l kS & (By 4 G 2900 (8 SLSE
S oo Mgl yidy (B b wle (Cawl o edlaiwl (gilw g
b ol 0y5ly paw nTep Bl 4> (Sodini et al., 2005)
I (Ko s St 55 (sl e o 43 85 5y Sl
Cadl 0> Oyl g B Rl wlel gl
(2011) .l,Ken 4 GroBhable oxie 4 .(Lucey et al., 1998)
G pyo B 0SS g B lad) > el slasign
OVl ladigy aiej (ol 3 g W30 15 L cod )

&owo Ol il 31 b g5 o sdalie 3 KB 55 45 bl

Srdiged gly ohgd b sxe jobdy o adige B Sk
P JSS ped @b isren )8 Ly Rli8l 5YL CWp gels
CWP ylise (ials g MPC 5o iol38l b SouS jows o polio
P e i onpie S ygba S8l LI adiges S
B 0 opl )8 ssalie MPC lie YL (gols sladiges
ol (SlxS pews YU polie p bdigel iSw & Cowl
OidlS w9 (iul38l oS Tl CWP l5ee ialST g MPC 500
CWP p SbxS oo yid i odimd LS yol cpl 08 lay
2 0dd (gpSoilul (i jlude S jsbody Al (0 MPC 4 o
Oliee ey (W358 Jlade e I ol Jolee @ dtunly cusle



951 gy 4 o gl oSy Canlo o guad duglin 3 25

o2l g o IRl Gl gl Mg g 038 LS L
23,5 o il

$pé

soieo 14139 U 3ITT 1y y9el 3590 (sladiges (6 yd s
Slpl jl plas” zun oS oy L b wyp lS Cpicred g pie
geo 9 CWP MPC (3933 5 (36 blie o po> dxyd (s
 (P>0/05) 595 5l sz > brdiges 68 s (go) p SlouS

S Sy g (S

SHm Sep g Shme & bl b @l
s opos 000225 5 0/0003 o ciya 90jl 90 (sladiges
ool Judos ol olel g yuiite e 41609 5 07592 4
Sl 9y 9 (S Gl 9 oSie blite Ju
bl @l g cwp g mpe as eIl (Cubicx Quadratic)
Sl 69y p Moyd 99 maw ,> cWp- mpe-kg 5 mpe-kg
S Sl Jop ol g bdse bages (Sha o
5 St S9) » PG S S cWp-kg Ll
Olyss a8 0l L g zuls .cuils diges (St (5950
&o 9 CWP MPC Sl b adiged (St ($9588 9 (S¥iamr
foo e 3l b a6 yoba conl 0S5 alie by i S
oYl dws CWP (oYL polie b &5 sladise p Sbus
b Sl o 8l Gl badiges (St 9 9 (Siawe
& oladiges )3 woy 0715 polis sgn b SoxiS gewo a3l
S92 9 (S¥me (Rl & xie 39 MPC (VL e (g9l
0/15 pslie sgus 5l SoxiS” gewo jiidy Liuljdl bbb Shiue
35 oialidl Bgy oyl 203002 b ss ys

Wl o ald Car pY o (Sher So
Gibgn 4Seb g 5 le e W cud Gl o e
S o388 Wil ) i e I Cwle sladiges
A8 o 106 ol 55 i I ol qulis o g dalgs i o
o 4Sd b o (e (adld Al 35 (St pinen
b dnalie )3 (g Ol g dovo bawgs 00 bl ciend (g
5 OBjeine) 3pS (o0 8 b laceSon sin dw &S
938 15U oy L (2009) ol 1Sen 5 Gauche (1392 1Ko
Sob ladiges  (Suiws o5 by cwle 4 glo i
L5 (2004) () Sm 5 Sl 33y 2 sle ey o i i
bolste 5w ol (6 0yluiS gobs slacule cdl a5 ol
Soexo oy b lacwle wlie pn Of @ldg,She g 0y5luis
P 5 S iy ol SldgSee gile slacusls & o 5 09,

V1o e Slasin & Cons S s p it pSb I
boodd o sladigel joS (Suw Cuold b Jleisly e
O OS5yl 4 rewo lisie slacdale > mpe 4 CWP
OaS 1 YL slaezes 0 Cpiored Dgd e 03 Cas il
OSon Om > 2ad Sl tiSeny Jleis] Slgi e p iy (59
Coslo 4t 3 (Bpan b 3 35 SloJus 9 05 0)95L>
Sl sl (il8l Coge g dad ill ) ol b
25 &S Jsw (b i pledle p sdgwes VgS
.(Krzeminski et al., 2011)

$xSHhE cledy ko gladiges 4 3 SIS gews (12938
Sloduse gl > a5l 0m oaim LS5 slay S Lol
0l (pBgy (gdm dw &b S B obl Coge (55
snlgs Cglite g n g9 Sl b SISl ey e Saiay oS
4 oo MPC YL polis d SlouS fows (2938 donis ) .09
o il 4 e CWP YL polie 5 S ials
sl g b 8l L rews clale ill 05
Sl & e o5 b ST 0 el g onBign —a59S g,k
G olej Jsb 5 Cunle (aw (iulielad aled cdl jo ol
(Aziznia et al., >y bls,l aopsyy Jlail ¢ Sl i @
.2008)

s

Ot 0se3l y90 Saisel (Stugn & ob (L GBS b

dblize Jao by Juloo gubs olel .59 ize 0/25 1 0/15
» CWp 5 mpc s ol ke (Cubicx Quadratic) cocis
Sy 32 Moy 99 maw ,> cWp-Kg Jlize 5l g a0y 95 o
S b gl Giagh gl (pizren g I gine badiges (Stwge
Niwges CWP s MPC l5ee @l pass b S gous o5 polis o
oo YL polie &S s 05 g sl badiges
Sgy OWP lie pialS 9 MPC Glie Gial8l L Sbxs
owp -kg blite jl ladd aS oyl 4 4 b g cél LialS ladiges
Jlite Sl 55 (B 4 Glgice 39 )b (dre Ladiged (Stwgn
Shwgn (adld Dp (o diges (Stugy » SbuS ges 5 CWP
8 g dad 0 ity y alie A3 glanigy a8 leis oo
olllls ((Park, 2007) sad o olis |y alie  Siwge 5 (aiuiS
975 5SS 1 (1999) o, Sen 5 OZer Lawsgs o plox
sylisle gy SYL polie (g sladiges & ob ol
iy o ogslas 136 (2007) oylSem g Lijuse o (s 500,88
el 2w oSk S glies | dlise glackle
N3 el 3)00 (22 (g Cale (LBl 5 olend ((Sud
S bl cage i ol oyslusS iulEl a5 sl ol 5wl
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Sy Cuwle SagS JSud bl (S5elely SR
(e 55" 39031)
2 B Jsx) Lojled las gl 1y e i S 9051 400
Amd o U5 20°C glad

1000

100

(JBol) 395 g 3 il J g0

10

5 5 ok @l peleln amil VL (Sae bl S
I3 me i3l 4 e s 4 CWP (53958 (2000) 1Ko

- G"

o1

(1) g5

oy 0/05 9 CWP &Moo y2 2 «MpPC o 42 6 69'5) 1 D)w )lag; um;; ﬁ"g » (G”) )‘Mg JQM 9 (G’) &{wy' JQ.\& )lbw —4"‘&.«:
(20°C glod 13 5 3y 1 (puilS 8 3) ((SS Gowo

(F 2 S4 (il 8 5 20°C (glos) oS Comlo (sLardiged paiile (55 (39051 51 Jols (gl il by -4 Jguir

Gi(Pa) t(Pa) tandive 1 (Pa) v (%) G'ne(Pd) Gue(Pa) o
60/03 18/57  2/04  0/4036 0/3143 164 514 1
19/06  8/64 347 0/2845 0/4557  26/42 56/57 2
14/16  11/54  3/43 2131 0/4224 15219 525/2 3
40/83  18/57  2/91 2/566  0/4204  168/7 586/6 4
84/64  17/89  3/09 4/969  0/9865  133/9 485/6 5
40/83  18/57  3/02 2/566  0/4204  168/7 586/6 6
8/09  5/39 3/13  0/4036 0/3143  38/11 122/6 7

14/5  6/65 3/62  0/5552 0/3103  49/99 171/8 8

37181 23/11  3/43 1 0/236 24212 750/1 9

66/63  12/9 3/43 3/429  1/321 84/18 245/6 10
25/58 15/49  3/21 4/302  1/325 101/8 308/2 11
107 8/54 2114 0/5879  2/344 11/01 22/54 12
14/16  11/54  3/47 2131 0/4224 15219 525/2 13
37/81  23/11  3/09 1/86  0/236 24212 750/1 14

il o S ale i3y e &l Sy Jgde Sl 55
05,5 B LG 4G ] &S ol s e a4l g 4l

1 Solid-like

Jolis Jgl b .ol osaline JB 4 JS5 p> dilisee 4l g9
Jose ol 3 aSuibe (LVE) s SawVlgSuy 4ol
Sa¥] Jsto Ll 3y o Loy (G398 5 (G7) SVl



553 ..y 4 o sy oSy Camilo Cobpuoguas dulio 3 3l 3

b 0/23 oo iyt 905] 3p90 (sladiges Ty g Yo &5 B olis
o) g Clark 3¢ piie Sl 4/96 b 0/28 5 ssps 2/34
J 5eS 33y slaskre p (s 4ol & w28 3155 (1987)
Al s S I o Joboe 5 ool adé (sl Joono
203 011 ) yuio yia (0591l J5 )3 Jlade ol &S Jls yo
@l e b WL Ll (68,5 (s 4ol nizen .l
(2007) o), Ko o Heldman .5, 3939 anbs (6 posbign (slaJs
aaly 0 py sl Slie dles it glp LVE & w08 jo)l5S
(Shw oS 85 iy L) ol 5 e oy 2-0/1
g 0zer ges Wy s b ;) 0dSs Cule sladiges
Gy StV o i) o ol oL (1999) o) Sen
(1990) ., i%en ¢ Paulsson .59 oy 0/02 (ad) oass conlo
oS olgsa ) Fa b pulss o aey 001 (5wl
B pslSesV Sl J5 JSis eyn car Sl
3 odliz b aleJ (1 SV gamo (g9, i joty 4158,
ol 0s pbool 5,0 1 Wil 3 )3 00y3 0/05 5 2eS 55,8 el
s ogeil > 2y 0101 OB 35 G nl 2 9 nl )
g Al azab 1,8 )13 s 4l )0 MolS' b ud axd S jlas )y yusie
Slay Bl )95 o 158 Jlael b 3 J5 sl

Cubicx ) cowio gblite Jho uib,ly Juoo guls olul p
cwp-Kg s mpe-kg @l 1y g ve gl 93 o ¢l (Quadratic
B 5 ol o9 oz waised Ty 9 Ve g9 2 A0y B0 s >
9y » & 0 cWp- mpe blate Sl 5e8 il sl 0gMe oS ol
Ol gl @l oeizren b oLt (g lisine b ladiges Y
Ol o3l L mpe ol polie o CWP (YL jolis j» &8 ol
poo il Yol il il bdiges Yo SbxS gaw
ol cads p» cwl 01d)F Cwle 5 cuats cely Sbus
Syoky Sl Mol i oloj oaimy Ui Sleu (S
oSl mas oladey Gl ClbdS L asD 5 Gl badiges
B OB 09ell 3 (28 S Jlasl b &S 2950 (alaisn
S 3,8 o)liS (1996) Steff .l anSs o5 Slogs axeld L
b o ) e oloj und glgl L awlie g8 la;
2l > (g cul @l elel p piomen Sloge (Sl (s
TY WP e (28 9 MPC lie Gl b SLxS” 2o oS
WYL b ladiges o Ty S bl ()58l baiges
Ity ials ewp lie yials s MPC (e ]38l b zews yolis
Cule Sl i &5 ol olis (2008) Kuecuekeetin .o )8
4 pyw Sy Cans Wb o8 (5lbme b odjen
b B oS

G (obyr 4) ° 3N el |y 5 o39e (i8S & £gyd
ol el ol SueS e s,y badiges 5 ons G}l 55,5
@ olS g (adpd )l £ b boliie (258 b A5 (g0
il (1) Slow 5 L (re) o 8 1 Sta¥l Jaae
4 e JS ) 4K oS Slakgn a5 Ll bl wge
O (e Ol S WS e 3D o) 4 E9pd 20
T P N S )
.(Pai et al., 2002) >4 0 o5

Sl Jgso Jolis pite (555" g3l 5l Jolo (slayial)y
0555 G Lve) s anl s cdl Jose G'LvE) (b 4l p
Tan ) s asb > AW colib (Ty) mebes i {ve) Slyo
ot > Szl Jgdo g (1) ol A 5 wled GBS (oLve
5 20°C lod  ouSs cusle ladiges (G G'= G") oby»
ol odd o3y iz 4 Jgas e K Wil

G" 9 G' LVE) (hs 4l )3 j5umy 9 Sutull Jgoto
(LVE

390 Sladiges G Lve 5 GLve o b ol oo @l
JWul, 242/1 6 11/01 o 750/1 b 22/54 1 s (yg0j]
e gblite Jao (uibyly Julod @bt el 29 jeiie
olpl G Lve 9 G'Lve gl 93,2 1y ((Cubicx Quadratic)
20,0 99 alaw ;> cwp-mpe-kg 4 cwp-kg mpc-kg e
pogMe & Jbyd by I ze ladiges G7 LvE 9 G'LVE (49
bdiges G" LVE 59y » S 35 CWP -mpe blie 5l 548 <l
G" 5 G'Lve Olpuss Loy a5 ol LS gk gult g Hbd sze
lie by yd5 SbuS few 9 CWP MPC Ol s b adiged LVE
5 GLve SLS gmo olize Gl b o8 (bl SR
Lolwl G' Jgo Slog cslaygajl jo .cdl Liulssl adiges G Lve
ISl G Jgte g cunl dtsly (g n —(nSen sign &
O Ol GlBl bl gl glagiS ohe 5 el
Slog ool » tan sy Sl J5 peles e 9 G Jyue
Jobo a8 sl ol 3 (1999) o Sam 4 OZEr .55 lay il
al U3 a0l oo J5 eSS 4 &Sy Cpig p Aoy

Sl G4 S g oS
StV ISy Jas o3gamme L b jblie (58 s
ot 4 S8 bis cllB b Slasle @8 ol 5l sobse

3856 gl ASb o JB g Joo plSia Joazs 4y 03yl (SO

5 Crossover point
6 Liquid-like
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b 0 oplcdl (nlidl ladises taw jliel CWP 9 MPC liue
5 MPC e Gl b SbxuS gos YL polie &5 ol
Sl s 9 G381 il adiges gthuo jltel CWP (ljee (y20lS
J; sbml owp (o Sles Slusgas | K o bl b ol
5 Slogad (55 4 o lagulyy Cuns (IRl L ol
FB Ol Gl 30 SbuS pews .cél dalgd s ol 2yl
Sl o5 1 &5 & canl o3 lis 35 Clidos g o) sy
(Koroskenyi et al., wls ois |, ol 5,5 50-100 Wl .
il a8 Wb ol (1998) ol Kea 4 Lucey .2001)
ol 5 sl il slml 4 e Casle )3 paw slacpdpn

Dyl o0
LKA WE g P

Sy Sladigel Sty jliel & b ol gy mbs

obyly Julow ol olul 39 yuie 381 b 242 yy yg0jl
5 cwp -mpc <l sl (Cubicx Quadratic) ablite cowie Jao
2 it el yeomen CWP- mpe-kg 4 cwp -kg 4 mpec-kg
g bt 5o gl (Siwe el (55 p 20 95
PSS geo lie GBI L o b ol @l pumen
Sl jliel wua WP YL ol ghb &S sladiges
&S oladges ) SbuS oo Gl L oS b cél i3l
D)8 g als (Saiwe bl ditws MPe oYL jolas gol>
oSke yeba &S Wb gl (2007) )Ken 4 Agob
LU O e 0 Jgeme slalic > SboxS 5l ol 459,00

e o SV HiulEl 4 e 4 oy

S Hg 29 Lol
ladiges (Sgb 9> jliel & amd e ol Liagh
s ol bl g gize 322 b 216 o (905 390
olpl (Quadratic x Linear) sblite coxiie Jio il
95 wdaws ;> cwp- kg 4 cwp -kg 4 mpc-kg 4 cwp -mpc
bl gy bme B diges (Suad gd jliel g9y p Moy
Olyass b SbuS goww o5 polie o & A odalde picren
2 abe Gilitl ladiges (Sisd gd liel CWP o MPC 50
9 MPC i inlidl b SbuS pews YL polae o &S Jls
cdly jials L ladiges (Shsd wod jliel OWP i LialS
4SS gyl s b Wl o (S gd jhiel Wil s &S
foo alisee polae ) CWP 5 MPC 5 Ol cle & 5
Sob sbacuwle J5 45 ol ol (2009) Lucey .asb Slos
S (lus] g Bab o5 d @ jw B 5 5 039y 0455 CWP

53,55 0yl 6 1y sllas

a1 olpt

o) g yiie 0153 4 0/28 s ladiges (8) M1 colpls
3ol 2292 0L 51 55,50 5 S J) a8 &S cpl @t b polis
S orioen A8l (gpeabion i 5 50 SVl Hlidle jaas
g Ladidy (650 ings (dly J5 ladiges | Syqun 4ol
sbaghy 42y 3 Wlg o0 9 0392 (Bge b JgSgeg Sle wlbls)
Ol )y ol (Naji et al., 2017) 14 aseuws oo 1YL
0958l Joliio g ped anyd ¢ ad ly Sl pli S o n a0l
GRS (595 32 970 W oo g SxiS feo (sl Jite (oSS
04 S st e 48 da s I iz 0ASs Cunle (sladiges il
390 Lo dged o (SR g gy 9 g Conb (39 (LSS
.(Ozer et al., 1999)

(Gram) ol dhis 1> Syl Jgao 5 wabud (5

0903l Dyge sladiges G 9 Tr & b ol o gl
2 Oy it ISl 84/64 1 8/09 4 23/11 1 5/39 (yo s ey
Cubicx ) Coie gblite Jio uilyly b zbs wlol
» mpe-kg Jlie 5l G o 11 gl 9 ,» )y (Quadratic
s opdle & Jbys 39 )l tae Wiges Gr 5T g5 2 B0 o
Jblie g T g9y » ks CWP - mpc blae Sl 548 iyl
g1 )b sixe baigel Gt (59, » ks cwWp -kg

Ol b adiges Tf 5 Gt Glyss B9y guls bl 3 pizmen
Sy Sl S35 alie Lyl SbxiS gaw 9 CWP MpC
YL polie gl &S Sladises pd SbouS gews ljee (iliel b
hby bdiges oS s > cély (ili8l e 5 G dg CWP
ol 08 ladisel T 5 G LialS &4 e MPC YL polae
9 Sap ~oben YLl Gl dbxl cleay Ol
Cuols) SboxS goo O 4 Jlasl e b (lil cleas (ioron
Cuaglio (I3l g syl ol s o (G YL of Glo
(Tamime et al., 1985).54) <X so oy (55> plp 4> diges

o b))

(H el

oseil 2050 Sladiga e el o ob L Ghmg b
Jae by oo gols bl o9 yuiie 412 5 1/83
20,5 95 maws ;> cWp- mpe-kg 4 cwp -kg 3 mpe-kg <l
gl a8 Jls o sl ol gne 5l baiges i jliel 59y g
Dg0 b gxe diges (aw Ll g9y p» CWP g MPC a3
Olyass b SbS gows o5 p0lae jo a5 db ol zls picren

7 Loss tangent



955

w993 4 00 ddgi oSy Cawle Wluoguas dunlio g (b5

e Sadiges (IS Gipdy & amde L5 Ghagh gl
byl Judows gl bl g0 yuiie 37T 6 1/94 (yo (y90)]
cwp s mpc s 3l (Quadratic X Linear) gblite coxiie Jio
s Cwp -kg 5 mpc-kg 5 cwp -mpc Jlie gl
diges IS opd g9y » oy 95 paw ;> cwp- mpe-kg
$9y y SLxS Gew g CWP MPC H5b 5 JSE by b e
3 Jsdo Y1 dolae 4 dgi L 1y 0suSe Canle (sladiges IS o pls
A o ol
&oo e il b 39 o odmlie D JS5 (5 a5 b len
ol IS opdy cwp YL polis glh sladiges o Sbus
b ol Lials mpe YL polis g5l sladiges o (Jg cdl
ol s MPC e iuli8l b SuS jews oS polis 3,1
P &S cawl Jb o opl 5,8 Ty (]38l adises IS iyl CWP
Ol idlS s MPC 5o (]380 b SbxS gews (oYU polas
(2007) () San o Sugli .cél, jials ladiges IS ol CWP
lacule 13 07 6y slacySsn 4 o)l Cuns & wubly

oo S SRy 2 b Ogli 4 e Slgie (Jgese
00938l &8 W0 S lgie puizcen LzzUT D9 Sbd wlwsl 5 cél
Ol 1y ladiges IS (Bpdy e 4ty OF iy o luiS
fowo ) odlial wols i jo (2007) ol\Sen 9 Agob ol
Iy 4l b ey alin Sy sl b JuSis p Sbws

Sl o 2l

Overall acceptance

02

D: Konjac (%)

Sge adiged (o5 oje jliel o5 b oLt iag gls
bl oo gl oll p g ke 343 1 1/55 (yo (yge)
cwp g mpc s 5l (Cubicx Quadratic) ablie cowie Jie
s cwp -kg 5 mpc-kg 5 cwp -mpc Jlie sl
digas iy 030 jiel (59) p Moyd 95 adaw ;> cWP- mpe-kg
b SbuS gowo o5 polae jd Ad odalie Cpisxed g jb jxe
O3] adiges (b5 030 jlial CWP talS g MPC je il3l
Ol il b SbxS oo YL polie &S Jbs Wb
28l S boyE (b5 oje el CWP (i ialS 5 MpC
WPC (38 oSl (1386) olySen 5 SIS (slogusy p ol
by byt clogl 5 ke SSge S8 b b
g Juiwligd cop YU Jb a1y mlbs cpl &8 ais olal ol )]
el e i g dald gladisel 4 G rdiged dbdwl
Sy mab g jlae olul r jlase LS5 4 Cos

) sl

Dy e 4/05 v 3 O 095 90 sladiges ) el
d > o Jod gl 5l plaSaa a8 o L b sy ol picren
Sy bl 9y 32 SbiS goo 5 CWP MPC j92 Jilike 5 g
D 5 cize rdigas

A: Moc (%)
B: WPc (%)

Sy Cawlo GAiged 5 (35 iy (595 32 SIS oo gCWP MPC il -5 IS
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Introduction: Labane or concentrated yoghurt is a semi-solid product which is being producedd by dehydration of
yoghurt or separation of water and some water-soluble solids from yoghurt. High nutritional value, long shelf life, more
desirable taste and texture and feasibility to produce other product are the reasons for high acceptance among
customers. There are wide ranges of production methods from traditional methods which are tedious, such as separation
of whey by fabric bags, to complicated time-consuming methods which also contaminate product and reduce its
nutritional value. These cause demand to establish more suitable methods such as “wheyless process” by dried milk,
concentrated milk protein or concentrated whey protein. On the other hand, one of the methods for enhancing firmness
and textural properties of yoghurts, similar to other dairy products is utilization of hydrocolloids. These components are
used for enhancing rheological an textural properties of food and commonly used as additives for increasing viscosity,
gel forming ability, enhancing physical stability, film forming ability, controlling crystallization, postponing syneresis
and textural improvement. Konjac gum (KG) is a neutral polysaccharide that derived from Amorphophallus konjac C.
Koch tuber, which is well known in east countries during centuries. Ability to hold water and reduction of cholesterol
and glucose are the reasons for grossing demand of this gum. So due to the importance of labane produced through
wheyless process, the effect of different ingredients of formulation such as milk protein concentrate, cheese whey
powder and konjac gum on physicochemical, rheological and sensory properties of labane was investigated and
compared these properties by using Principal component analysis (PCA) and Partial least squares regression (PLS
regression).

Materials and methods: Cow milk was purchased from local market (Mashhad, Iran). Dried skim milk, milk
protein concentrate, cheese whey powder and commercial starter provided from Khorasan Razavi Pegah Company
(ABY1, Christian Hansen, Horsholm, Denmark) and KG purchased from Food Chem. (China). In order to concentrate
the milk, 3% dried skim milk was added tol Kg milk. Then, according to the experimental design (table 2), MPC and
CWP added to milk at 0, 4, 6 and 8% levels which reached the total solid of milk to 21.5%. KG with percentage of 0,
0.05, 0.1, 0.15, and 0.2% was added to the mixture at 40°C. The mixtures were homogenized at 50°C and pasteurized at
90°C for 1 min. and then cooled to 43-45°C. The mixtures were incubated at 43-45°C for 3-4 hours after addition of
starter. Then the samples were slowly stirred and packed in polyethylene bags after reaching to suitable pH. The
samples were transfered to refrigerator for 24 hours then the tests were conducted. PH was measured according to
AOAC 2005 official method NO. 935.42.25 gr of samples were centrifuged at 4°C for 10 min. at 4500 rpm. Syneresis
was evaluated as parentage of separated serum. Texture analyzer was used for combination of back extrusion and
texture profile analysis (TPA) test. 50 mm in diameter cylinder with 10 mm in height and probe with 4 mm diameter
and 100 mm height with the speed of 1 mm/s were used to conduct the test. Dynamic rheological parameters were
evaluated by rheometer (Parphysica). The devise was equipped by 50mm diameter parallel plate with 2 mm gap. Eheo
plus/32 version V3.40 software was used to measure elastic modulus (G”), loss modulus (G”) and n*.

Results & discussion: Results showed that none of the linear, quadratic and interaction effect of MPC, CWP and
KG was significant on pH of the samples at the first day. Results represented that the pH of the samples was varied
from 0.36 to 0.94 after 5 days and only linear effect of MPC and CWP (at 99% level of confidence) and interaction
effect of CWP-KG (at 95% level of confidence) were significant on that. The effect of MPC and CWP and interaction
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effect of MPC-KG, CWP-KG and CWP-MPC-KG were significant on syneresis at 99% of confidence. Results showed
that hardness of the samples varied between 3.25-9.58 N and the interaction effects of MPC-KG, CWP-KG and CWP-
MPC-KG were significant at 99% of confidence. None of the linear, quadratic and interaction effect of CWP, MPC and
KG was not significant on springiness of the samples (p>0.05). In strain sweep test, two separated regions were
distinguishable: linear viscoelastic (LVE) region that elastic and viscous modulus (G” and G”) were constant and G’
was higher than G” which showed the solid like behavior, and non-LVE region that G’ and G” decreased by increasing
strain and led to a crossover point (flowing point) which G” goes over the G” and liquid-like behavior shows itself. In
this test, strain corresponding to start of the non-LVE region and sharp reduction of G’ define as critical strain (yc) and
the corresponding stress of this point defined as critical stress (tC).Results represented that G’LVE and G” LVE of the
samples varied from 22.54 to 750.1 and 11.01 to 242.1 Pa, respectively and the selected model (cubic x quadratic)
showed that the interaction effect of MPC-KG, CWP-KG and CWP-MPC-KG on G’LVE and G” LVE was significant
at 99% of confidence while the interaction effect of CWP-MPC was only meaningful on G” LVE. Results also showed
that the variation trend of G’LVE and G” LVE was the same by alteration MPC, CWP and KG in a way that both of
these parameters were increased by increasing KG. The effect of MPC-KG and CWP-KG was significant on yc and tcC
at 95% confidence and also, in addition to mentioned effect, the interaction effect of CWP-MPC was significant only on
yc. Increasing KG increased yc at higher amount of CWP and lower amount MPC which can be concluded that
increasing KG amplified the gel strength. Also, the results of the correlation study between sensory and instrumental
measures showed that there was a close relationship between the score of sour taste and the overall acceptance of
samples, which showed that among the measured characteristics, sour taste score is more important than other

parameters.

Keywords: Cheese whey powder, Konjac gum, Modified texture profile analysis and back extrusion, Milk protein
concentrate, Strain sweep test.



