Vv OLTAA 055 MY o lad Ol ole mbis 5 p ke aloes
: Rl g mbes g e 4z

ol 2! D10 lo g pols alxo E,J

www.fsct.modares.ac.ir ladows Colu

295 sode e

oslas gyl S 3 (S5P5, 5 2bed S s (S O S5 sl Comles ST
obs 4
TOLllE Ol3h S e i s 31 LIS e gty e
5 sl (Dl Olojle (g0, Ol & ek e 5 (65558 B350l 5 Sl S e« glle s 5 psle oy S Lils )
Ozl dgin «g 555l s S
Ol s g 53 3 oI (6 5,55LES (g 0dSCEls ¢ GME mlis 5 psle o5 S liE s 5 e sle (6 S5 (g mtils Y
Ole3la (g 3,5 Olul & anke wilio 5 GES el 5 Sl S e olis o 5 pske o S b)) bt )8 Joadl § Y

Ol et (555U s 5 el eDliios

oS s S|
ﬁ(“)b\o_,\“/o c\' ‘V/o 0 “‘/O g')bb.s)-}-: GJLM&M&J&)LEA ;‘ J&‘,}; Cﬁ" BL AJLEJL;L&@)U

S5 skt & e 5 9 SIS JIF oy 2550 SIS (S35 55 5 et 505 sl Ss
wd”;) 6@.1.4 %AL.."- };JLJ ‘;.’L.’.JJ‘ 3,90 CJW‘,-A-"-}}O\ZS ).L: G)Lgdﬁ ;‘j.e
«Casb, 65y p 0L LA oylas e I 4S sls OLE L & ged byl LT B s el

AR COZLVALE IOt

VERYIN 1l b

S A Sl Gl 4 e s 5 LS b & PH 4 s VA 9 s 4 Ao s ls lds
%Lsuﬁ"-m; g:«.;j)‘?' }‘ M)b “/VY 3 0.;3_5); }‘ M)b V/'\ AJJ’ bb‘S )-’L} AJL.A.G MJ# ‘WL..':-JJLJ
MM‘JWL@JFSPHJ%AL@J;Y‘J"@J{‘wuijieu&%‘»-L;' Ll b ol
on A g5l 500 alerd 505 sl (Sis b alis y3 15 OLS o)las Sl ek OIS, o las

@uw.bﬁw)bx s &5l («S.:;a){g’_gb}.a) jﬁ\.}:.ﬁj&d&,lﬁi) odias YLS &8
JJ.A du ;ﬁ‘)‘.}:wd})ﬁ bL‘S J-’L} GJW@%}‘ 45 b‘b bLﬁJ L& 45"-0.1' U’"JL&J‘} }AUT

Sl & & o5k @ og sl (pdad 25 5 pl8 2 DLz LW, e lE) ASIL LS
4 ke AT 5 s dgad ol o 4 o3 4 2pd OLS L4 o)las Ao js S p Ll
G 3OS L alas Aoy Ko A1 5l 4 e s f G5 s Gy s 25
P bedigd 558, dd ulS b 40 0L o 518, Satls 5 de s MY sgd> Ao ps VY

10.52547/fsct.18.117.321

LS o)las Sl ki 4 Comd b A5 ey il 55 Sl T gl (S Sl L Jp”
Sls Ol b & 508 JSIL b8 Jde sl al,b ple b aulis 55 1, ha rashidi@yahoo.com

YY)



S (S5s Oe S5 Slde ol ST

O 5 s e

osbas du) o B a b [N 358 e sl sl
DYV gl wdss 5 o0 Sas Sl sas 55 L OIS L
S8 gy ga s eolital Olge 4 wls 2o Csle
S, sy ey cpls 3 58 Slann 0SS U S WSl e
o ho3)0 5V 0 slie (OFAY) 0Ly Ly LSBT
OLLS s gad oslinal s gl 3 S50 a5 53 15 OLS «ils
(3Bl OV 55 OLS Hd Aoy sl Loas sl
SLS S 5 Sosre sl Sl b (Jsams Olg s
ol Dl s s wll Ghae Lk 4 pie Gles S
b 3 b s danl Oa531 Sl 58 OVAY) 0L e s
SE Gl s U e B 4 mle SES A5 s puS
S oS 3ls Ol andllan ol 5 odel s 4 e V)] L5l
s fﬁf"é Ao y3 Y 5 L 8y dynl Lo ys b (sl
s 5 b 8 ol 520l 6 SVL CudS e Kpe plew
oslizal 3550 | Shas ol b 3558l Olye a0 L1y f‘hf
(;:,.,aQ;;).&\J;Uw)ﬂ)s(\V‘W)Q\)K_@jL;jf 5,8 503
YU v ssdmee3) sl 5 (Aoys o/8 — v a3 i 53) LIS
Sl St (e Wil mle SIS sla Sy (A
4 Wsls Ol e sl S5y 5 St osle candenl (g3l
andesl 5 Shes Julpl Cel 13 el 55 ol 0358
olel 5 b w2l 5 s 5 i osle 5 (I OT L2alS
4 (OFAY) 0L gdams o VY] 55 5 o conlie Slas
ke sle S Ol 4 e 2B als o Gl s
Olis 5 ks gws KES pland 5 pom Sloo pas
‘("3’”15 e Ol 5y (golsbine L300 g & Cb“ 053580 &S Lsls

DT sty Gal s onlty id (o sie
U as wilys 08 (o mbe G5 sn b S sk & 2l
S o2 O S olas Dol Jlosyse g Jlagh 058
Sl s dls S8 (S5 5 5 plend iS5 Sleo st
Sro b SES Wy Connl @ ax 5 L Gaes (pl L3 )
2O s eslas Slcwbe (S35 5 plerd S0 sl
LL o 0L Sk, 5 e PH (85 5 (o «ush)
Al S0 ke a4 e 5 S35 13 L3l 5,5 S2S
Sl LT L5 3550 Sloogast 5 OB LA ojlas
Coite g S, sl (Sensitivity analysis (SA))

el

YYY

dodie —

conlie gladnl 3 51 eslizal b a5 wol (gl o3yl 3 SiS
52 oS (JolS) pd 038 S5 Bl 5 e S e
Sboed 3l eks 4 la esys0 5 amen 5 (o 05 L
i 2l S OF om0 b s (B3 el Sle) sl
(Sad 035 BLol 0 bbb O 5l sl b o T o
S ol o gl enysl bl S Sas VS e o w
Aol 5 mle Do a5 il e VLl s 3500 ol
5 SV slids sle L 0o s s w5050 0 a5 0
Slosl 5 ol Vb (gl wdis 5550 Sl e Al b ol
Jﬂ;l{&ﬁﬁj\ s B sl ol 5 e Cle
ShpedS 5 s Sl 28 ) e Ol 4 SEST LU [Y]
Ol Slids b SL[VT AL e Sloy 55 5 gl oy el
S gla Shy) dassul b Gl U5 o550l 45 Aas e
03 Shts 5 idm et DLS 5 ey 2 OLS S ABL
Ll 5l 5 13 a5 a5 sl (50l 355 L

S ol 5 Sl Ay Jl= s Lalds S8l G s (gl
s i gl W58 a ot e 5y S Ll Ll e e
sllie 6,8 b ol s zis desyul i glalis o
oo aS alie DLS 5 00l L Olg e 1) Les gl b

5 sed 4 dor Sl Jglie Sl 4 Ll egs gl oDl
Sl s eiapl s een 4 sl s 4 0T slaes 5 3
L8] ol 455 513 a5 5550 Shon OF sla 03513 5 02
A5 s OB O e LS Sl eslanal o5 el Sl e
DS [0 35 515 Olies 4 55 3550 A3yl 3 Lol 615
Soare e Skl Sl 8 me oS AL e gy 4l
Bl ol Sl SKiy Sl i ol Lol 5 el
Gemed 5 1S O 50T 5 Ol (S ey B s
22 agmen 53 e DS 5 alexr ] il O e 6l
s OB 5 ko o ol oS ol (gl i o (OLS L
B35 oS e S S L OlS Sl [VISL
S WIL0] wipt o Ol ot 2alS 5§ s3ke Sl
St BT el s 6 55 OLS Wl by 3 2
b 058 JSE5 AT B oKl 2l 53 1 58 s L
03 o B 5 S e hable [V ] obs 5 [A] S e
e g ay SBlis Col fpiamen )l Sy 5 Shes s



Ve LT AA 6555 DIV 6 led

Ol 2l mbos 5 o5l alne

A il e g
s b sl gyl —0-Y

e sl b ollas b dgel = il (6,8 o3l
Sl S Sl Gl s bl YeAr led a0l
FasSes O 5 mle edd gl SES ag (S5
by Kl 528 el DV IIT ULTRAJW: WS
A oslinal YE0U Yo gl asly slge s b oo bt Jitd
NARY

solel 36T 5 3T 1 b Y
ST s S eslizal 1SS aw b dolas Sl - bl
SPSS R16 i3l o3 Lug s osls (ANOVA) L5
Lo Ozl s b ke e N 5 38 s
b 8 15 aunglie 5,00 /00 s me e 3 (STl (g il
s YoVr g exeel S5l s 5lestinal b ls Jlssed s
(Sensitivity analysis (SA)) cuulos LT o L0
Y s plil eS|l 05 a5 5 el s 4 slgle
e (6 pd 30 adlbe 4 Conles s cll S5 4
b ooghe S gl e S 3055 Sl e S s
Jhe S slagsasng o3 O3l Low Gl ey Ks Sole
Ol oS ol (Koletan) wlObile S & g bl

DIVT3S o i e s o 53 1y b i ol ol
o .}@\.‘5—"

R RV TR T SEaA Y

SUS o T 00 (s 5 o «Sasb, ) Jsd
M:&‘)LL.; \) Qbs);lgo)w;ikéuﬁbuﬁdjb-

Ub Q:‘:‘}J 9 :b.n —Y

ad gl 3 g0 Ol -\ -Y

DB S OLS L 5 lalz o a8 5l g 05l ele
A oM A el

OLS ,dy o)lae A 5 Y-

Ve e 5 3 Ol (olls Sl Sl ey OBS L
WiBsY B0 St 4 g bl ol Kl a5 T OILY
s Olo o baw g e 3 S (IS L Oles o
Slde 5 s S e T o8 S ) 4 ahol o jlas
A Blol SiS @ b e s S5l s 5 00 ol
[VE]

LS o lae Lol oo SES jn 4 A6 Y-V

S0 Aoy Y e Ao Lol (SUS g ke @
o3le 4 Oy B (sl anS J2a) 4 Sl 23 5 515 slinal
530S L0 olas 53 b e S (60T Ao 3V VO el
Sisl s dous V0 5 AY/0 A V6 0 Y0 o sl
Jhe WSLgAS AELLST S3bises buy 5 byl
A S cxlel (K 61 exle) Misonix sonicator
s Av (gleas Ol sl 5 035331 Kb Ao d ¥ s
Sllas s (3 S S dids VOl 4 ol S sl
.[\o],\*:fl,.,;\d:_.;lias_cé b g os 5 Ses

ot sl ge3] —£-Y
osled 4 Ol gl o syllkial Gillae s & g0 ooy (5 08 o310
AOYY oyl 4 Olpl e syllial b glae o AVAY
PH ard oles o Ol e syl U glas o5y,
Lag 5 JAOY ol 4 0l e osplibial b Giles
5558 el HIBS520-21 Jue METRON o&ews

Table 1 Moisture, fat and protein of kashk samples containing different amounts of flaxseed extract

concentration

flaxseed extract concentration (%) Moisture (%) Fat (%) Protein (%)
0 7.2%£0.00 1.97+0.01 37.50%+0.1
25 8.17°£0.02 4.73%+0.06 25.12a+0.11
5 8.17°+0.02 6.92°+0.00 20.75+£0.04
75 9.50°+0.1 7.05°+0.05 20.75£0.04
10 11.240.03 9.49%0.14 16.50°+0.04
12.5 11.69%£0.06 11.22°+0.16 14.37%0.16

15 13.43°40.16 13.27%0.06 13.22%0.2
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Fig 1 Sensitivity analysis diagram of flax extract
percentage based on the percentage change in the
output variable
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Table 2 pH of kashk samples containing
different amounts of flaxseed extract

concentration
pH flaxseed extract concentration (%)

4.27a+0.02 0

4.33a+0.02 2.5

4.40b+0.01 5

4.52¢+0.12 7.5

4.58c+0.04 10

4.72d+0.06 12.5

4.79d+0.11 15
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Fig 2 Sensitivity analysis diagram of flax extract
percentage based on the percentage change in the
output variable
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Table 3 Solubility of kashk samples containing
different amounts of flaxseed extract

concentration
Solubility (ml) flaxseed extract concentration%
4.15a+0.07 0
3.75b+0.17 25
3.62b+0.41 5
3.62¢+£0.41 7.5
3.50bc+0.21 10
3.00d+0.04 12.5
2.50e+0.07 15
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Fig 3 Sensitivity analysis diagram of flax extract
percentage based on the percentage change in the
output variable
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Table 4 Herschel-Bulkley model parameters of kashk samples containing different amounts of flaxseed
extract concentration

R2

flaxseed extract

w0(Pa) K(Pasn) . concentration (%)

0.998 4.672d+1.01 4.10¢+0.1 0.718d+0.01 0

0.998 0.344a+1.07 0.66a+0. 06 0.561a+0.016 25
0.998 1.102b+0.01 2.78b+0.2 0.657b+0.01 5

0.997 1.248b+0.18 423c+0.3 0.671c+0.06 75
0.998 1.997b+0.1 2.5b40.1 0.602a+0.01 10
0.997 3.589¢+£0.31 6.74d+0.6 0.527a+0.01 12.5
0.998 4.672d+0.22 4.13c+0.3 0.657b+0.01 15
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ABSTRACT

ARTICIE INFO

In this study, the effect of different amounts of flaxseed extract (0, 2.5, 5, 7.5,
10, 12.5 and 15 %) on the physicochemical and rheological properties of
kashk was investigated Then, in order to better understand the effect of
flaxseed extract on the evaluated properties, Sensitivity Analysis (SA) of
selected regression models was performed. The results of analysis of variance
showed that the effect of flaxseed extract concentration on moisture, fat,
protein, pH and solubility of kashk samples was significant so that according
to the results of sensitivity analysis for each one percent increase in flaxseed
extract about 4.38% moisture, 11.82% fat and 0.78% pH of the samples
increased. Also, for each increase of one percent of flaxseed extract, about
7.01% of protein and 2.72% of solubility of samples were reduced. The results
of the steady shear test showed that the flow behavior index (n) of all samples
was less than one which indicates a shear thinning behavior (pseudoplastic) of
all samples.Therefore, according to the results of sensitivity analysis, fat had
the highest sensitivity and pH the lowest sensitivity compared to
physicochemical properties to changes in flaxseed extract. Also, the results of
analysis of variance of the samples showed that the effect of flaxseed extract
concentration on all parameters of Herschel model (flow behavior index,
consistency coefficient and yield stress) was significant So for each one
percent increase in flaxseed extract about 9% consistency coefficient and
11.82% fat and 9.03% the yield stress of the samples increased. The results of
sensitivity analysis also showed greater sensitivity of yield stress to changes in
flaxseed compared to other parameters of Herschel model.
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