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Table 1 The ingredients of formula in

Sohan-Polaki
Ingredient Amount

White sugar 3 kg
Liquid glucose 2.5 kg
Cardamon 659
Dried coconut powder 400 g
Vegetable butter 150 ¢
Peeled whitesesame 750 ¢
Cinnamon 509
wheat sprout flour 100 g
Water 300¢g

Ngy O g 4 5 b =22
Lol g ol &S Gy sy b 058 o M
Lzl S 505 Je Ol 0sn b e s wlal |, Ko
b 43z 10 Do 1) Dren AT B 4 B en S WL
Sy slse B es S LA VL Jsloms a0 15 05 (g 03,5
omly oS sl a3 110 6y L uls S (e
bl oS Jlog s S BLol 1 pkiS Wl )1 day 5 03,5

L el oo LJ:§_)U WAS Ay :\J§L§:;'Lw 4, 100

128

dodie =1

Ol b &S ol Ol 528 o Y guamea 1SS Ola s
Gty 5 W5 T o5 4 S8 SLaelSS 55 (golaze
do 52 LB oy 4 Olase BBy anse Ul s
5 52ie) [1] 552 o o813 G a5 n 1289-1290
aalizal 3,50 Ola g ags 3 4S5 adsl 515e (2009 O
Dles SE sy @S Wl o)l els 5,8 0 13
53 Ol g Cpalr (i Col iy 5 B e o 0305
33 35 A @5 Canls &S Cl anig pS Ll

Ol 5 Lol gl 5l o Sl e LS Ll
olital AL 55 b SGlam oS SOl 48 Gl
583 AT IS Ol s o 03580050 e
Gl Oly e 5 ope o b O A
b oS by Ol sl Bl Jsane
S o L RS E P et
LS Glaiss 5 oS sy das e Slase 4 | il
S 38 o o 5 opl 03 slenS) RS Rl sl
S eSse gl ol BTl eslizad O LSl
P S eS| BT el O gltS]
slge o 31T 51 2 s Ot zedler ol
o) [2]0 sz Gl gl 5 10 Olsle baws a5l
(2007 o1, Sen 5 als

2o el Glase 1{})} polow porls e ol
b Ghls s ebiaseab LSS S el Al s
S S s S olS 55 iead s g
Ol oo ditod SlenS| ol Gl gl & 1wty
Lol s el (A75) Ghasl s o sl
ol oy Jds @ s it ose 5 b s e e LSS
WS S sy CoblS O JLS5 & 5 5 Sl esbe
5 ey, JLS -(20117)}){) B8] s wu‘ﬁedjii‘
Gl el sslas iU s o (1390) O as

oerls oslas &S Ls S 518 5 asls ol Kl iy,

. Cinnamoum Verum
. Lauraceae

. Cinnamaldehyde
Camphene

. Terpineol

Gamma Eugenol

. Brewer

~NoUAWNER


http://dx.doi.org/10.52547/fsct.17.102.127
https://fsct.modares.ac.ir/article-7-36408-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-26 ]

[ DOI: 10.52547/fsct.17.102.127 ]

1399 :l:jn 417 092 4102 e)w

DOI 10.29252/fsct.17.05.12

g b s £l

5o S Sl d G ils, S ol 3 i
(1980 5o ,Y) [12] s a5 8 Ji ys e oS 615
@bl Jdo 5 4 525 -5-2

LSS e oS ook s ol e i S G ol s
ol b s oKl doss T A S e 52700
JAL; oS d‘i).{ib doys i B st (4,5 0-100)
ey gl 0 C LSty (Lo 0-100) Sl o SL
lagabidd oslinal (518 sle ax ) 110-130) J guames
5 i St gl o ol S5 5 3L el s
sl ads ) e s, 45-30-15-0 Jlesl s aels
Sde ‘M‘pﬂjﬁjbﬁyutw‘f JJ\;‘WL;LS

i 513 alie 550 1S58 5 sl

Souw .J@w—B

eJS cﬁ)‘é Jl;?.:nc"k.w ;‘ &wa}: -1-3

-

e ol Sy s 5 e
3 e el gl Jde das e 0LiS (2) Jsd slaassl
PPy ol ooy ple Q}U‘T [P ECIVI R ey 6JUTJE;
B U Rt PR3 JURS KPR S AP L W O
5 e3g5 sgme O (33l pde & ool e Jto (U
ohd hda e S s e 2 MR YL Ll

Ll
e Ll s el Gl it g daly e
Jgpams e KLY S & (IS X Sy @
o B Gl U s oK dse s A G
sy gl € G il o SL S o 5 il

MLUAJiJ C)«chmli cb.wu:a}_))‘ oslaa! d.k.wl)
Y=1.29+0.37(C?) +0.061(ABC)-0.061 (A’B) +
0.096(A*C)-0.13(AB?)

ormed 5 o b e Sl i (1) JSe s
5 it Sbls Al 5 L e 5 Sl
O L USKE U ilan el s el OLES e Sl
525 gl 5o 5o s e by pls Ao Ol
Ak R L Gl oS Rl Ao 15

A5 S edalie e

3. Larmond

129

Loaled e 5 228 G sy Ky e S wlsl
USU.G_: ali.:.w.: J>\.: \_) J\}d “L:u )\ J\x.:v.i.:)s u,l'},db
3505 s 3 5l e T LB S 4 s Sp B as
S s pesate Slaasr 0555 @dd Gy iy a1

ST JETN O PSR

bord 550 b (5Ll go 31 -3-2
Wl (e SOyl i ag Olse s p
S5 6] (2012 olKen 5 USY) i sl
(2004 L) 55, 4 Imaged Sisl e 5 5l eslisal b e
LSty sde il OpmltnS gbapasls 5 [T]
s 55Sl) el sae [8] (1999 5.9)
Sk e el Sl pasle [9](1999
OLer 5 Lasl) Olag 51 pSHkS o 5s bl
Gla @sed anils A el S5 sae 5 [10] (2005
syldliad il IS @l b 05Kl ) SaS L Ol s
[11] s ¢lxil 44-16 2000- »,Ls AACC
@) Js
(0850 0SS 53 03SI OV ST L) dnS | 5067
(€505 25 prm ol 25 o) Xl s 55 a2l 5 X100

4 ged O35
() Js
2l el =25x (1/28xAs- Ab)
4300 OJ
wamdse 5l =AY
Gy b Sl 5l A aadie op ol A
sl
() I
oS5 2ae (2% auSt, sae) oy ST el
ST ke) (255 ¢ 5 hS 53 03emst OV
(uls ;J:'Jl'"l)w"’ 005! -4-2
($35) SLs el b o Sl clp e L5
A5 by ool K5 5 Ol (S 5 e
26l B Sostn s S eslinad b s ois 3550 b3l
Slr b dsd JB 3 AS ln jio ol a8 ol
Sl b kS Sl 2 o e culs S

1. Laguna et al
2. Six point hedonic test
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Table 2 Evaluation of the effect of different substitution levels of cardamon withcinnamon, plant
butter with animal butter and cooking temperature on hardness

Sum of Mean F p-value
Source Squares df Square Value Prob > F
Model 0.58 5 0.12 9.58 <0.0001 significant
c? 0.066 1 0.066 5.39 0.028
ABC 0.059 1 0.059 4.82 0.037
A’B 0.059 1 0.059 4.85 0.0363
AC 0.15 1 0.15 12.01 0.0018
AB’ 0.25 1 0.25 20.84  <0.0001
Residual 0.33 27 0.012
Lack of Fit 0.17 9 0.019 2.15 0.0804 not significant
Pure Error 0.16 18 0.0088
Cor Total 0.91 32
R-Squared: 0.90; Adj R-Squared: 0.87
B: Plant R!E}%«T{iiﬂﬁ\ll Butter (%) B Plant Regrsi;a;t‘:z Butier (%)
= A C;mamnr\ Repl. with Cinnaman (%) : B.Ezi:;;:ims
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Fig 1 The interaction of different substitution levels of cardamom with cinnamon and plant butter with animal
butter on the hardness at different cooking temperatures
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Fig 2 The interaction of different substitution levels of cardamom with cinnamon and cooking temperature on
the hardness at different substitution levels of plant butter with animal butter
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Table 2 Evaluation of the effect of different substitution levels of cardamon withcinnamon, plant
butter with animal butter and cooking temperature on L*

Sum of Mean F p-value
Source Squares df Square Value Prob>F
Model 1.838” 9.13% 15.98 < 0.0001 significant
A? 8.75E % 8.75E% 15.31  0.0005
A’B 9.52E % 1 9.52E % 16.65  0.0003
Residual 1.66E 29 5.71E%
Lack of Fit 7.88E % 12 6.57E%° 1.29  0.3096 not significant
Pure Error 8.69E % 17 5.11E%
Cor Total 3.48E" 31
R-Squared: 0.92; Adj R-Squared: 0.89
Interaction Interaction
B: Flant Repl. with Animal Butter (%) B: Plant Repl. with Animal Butter (%)
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Fig 3 The interaction of different substitution levels of cardamom with cinnamon and plant butter with animal
butter on the L* at different cooking temperatures
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Table 4 Evaluation of the effect of different substitution levels of cardamon with cinnamon, plant
butter with animal butter and cooking temperature on a*

Source Squares df Square Value Prob > F
Model 333.29 4 83.32 16.89 <0.0001 significant
B? 50.51 1 50.51 10.24 0.0036
ABC 39.19 1 39.19 7.95 0.0091
A’B 190.37 1 190.37 38.6 <0.0001
AZC 88.23 1 88.23 17.89 0.0003
Residual 128.24 26 4.93
Lack of Fit 32.39 10 3.24 0.54 0.8369 not significant
Pure Error 95.84 16 5.99
Cor Total 461.53 30

R-Squared: 0.92; Adj R-Squared: 0.88
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Fig 4 The interaction of different substitution levels of cardamom with cinnamon and plant butter with animal
butter on the a* at different cooking temperatures
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Fig 5 The interaction of different substitution levels of cardamom with cinnamon and cooking temperature on
the a* at different substitution levels of plant butterwith animal butter
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Fig 6 The interaction of different substitution levels of plant butter with animal butter and cooking temperature
on the a* at different substitution levels of cardamom with cinnamon
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Table 4 The values used to optimize the Sohan-Polaki formulation

Upper Lower Goal Constraints
Limit Limit Name

75 25 isin range Cardamon replaced with Cinnamon (%)

75 25 isin range Plant butter replaced with animal butter

(%)

125 115 is in range Cooking Temperature (* C)

3.66 2 maximize Hardness(N)
40.23 39.69 maximize L*
35.19 29.5 maximize a*

Optl: Cardamon replaced withCinnamon: 25%, Plant butter replaced with animal butter: 74.94%, Cooking
Temperature: 125, Desirability: 0.92---- Opt2: Cardamon replaced with Cinnamon: 75%, Plant butter °C
replaced with animal butter: 50%, Cooking Temperature: 125 , Desirability: 0.92---Blank: Cardamon °C

replaced with Cinnamon (%): 0%, Plant butterreplaced with animal butter 50%, Cooking Temperature: 120 °C

Oier cp e emped 5 23 Lls 1) om0 Asy LeuST
s 3 s S adalie el Sl o3k L3 STy sae
i S sl 4 Cod Aald Wsad (Sle slacly
45 55, 55 dals W 5 o2 Ll 1 OplicnS] Ol
I 5 OPL2 wges iy 1y OS] Olee o 2io
b oleS! 5l 508 s, baisel Koo 4 s 0l
s G pgmie e 33 5 S Sloy o3l 5o sl 0L
3 s Sl ook o Js L35 stalie OPE2; Optl
L3S edalie bajlas cped o ol sl polex
1000 5 awst,y OV ST Cpso 4 ASl,y il

136

.

s C"‘J:.‘.';"" b‘ﬂ Lf"JJf_S_3
(Bss RS 1 VISl dhee) oS

G o . . -
6)‘.&@& dLAJ k’bJ: ﬂﬁ &\A‘,.w 6‘.&)‘.&:’
g adsl Ol eS| odins OLES ST il estls
Ojes Gt Slaced oz 51 imes 5 L) 5 o
35Sl Gl s (B) Jsdx il i, sl
Sl 5oy Ss 0le s el 5o 1y Cilises glales
1CL~)JMLLM)~}LQ_)L«:JUALJJ:JMJUAQLLJ

Olpae Oloy S8 L s sdalie (5yls sme Sl Ao ys


http://dx.doi.org/10.52547/fsct.17.102.127
https://fsct.modares.ac.ir/article-7-36408-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-26 ]

[ DOI: 10.52547/fsct.17.102.127 ]

1399 :l:jn 417 092 4102 e)w

DOI 10.29252/fsct.17.05.12

g b s £l

S had e A5 555 OLL s ol G ) el
_)\.,Lu _)\ lA_)Lo.:; )iL“" EREEY] J_)\Jdt.w\ 63 gl>wa > Opt2
oS BYs Sl Sk 038 Hae el s sl
sems 4 Opt2 5 Optl slales ol LSty Os
2 oSde glales OsVse b 3 el O SLS S
Sy Jds 4 b C;U 05 ey Jald jles L oanslis
Sl 3 W Dgalim 5 sad I3 SIS Ogr 3150
52 ) [T 0l 55 0 Ve I 5T ol 5l o s
SLea 5 ol buy oS Glaadlas 3 (2015 O
Sl fe aail g el plnil 15l (55,1395 JL s
23 oo eslas sl lajles js ST sde Ol
b sl i ) ol slaesl L oS sy dalt L el
Loodd Slag laaises 5o AuSlyy sde O3y S bl

M8l calhs wals Lowwslie s el

LS o ST O g1 Lyl b s | el oy S 4 5a5 0 S
5sSia sae (1305 St e 5 ) (1500 ok
DSt A s el bl ady SLS 5 Ol Sl
P Lres 5 BB o S ST e 3L e bk,
OgaldenS] 4 gl OV pamme LS 5 cpl S S s
Wy Lres ol 55 bl 45 05 5 bl
Coge GAS w4 addl e 5o AeSTy sl sl
OIS il s 5 e Al S
Lo U anis dor Sl ol Sae Sos belse 5 ol 4o
s BaenST s LS5 OF 5l 45 3L ke oo
Fas LSt @ 3 s 0K Dlse 4 a0l
Akoh, 1397 Ol Kes 5 S, 5) [16]as o o5 s
55 Sty sde glp eld e skt - (2017

Table 5 The Comparison of sensory, textural and oxidative indices of Sohan-Polaki in 45-day storage

time
Storage time-  Peroxide TBA value Anisidine Totox value  Density Hardness Overall
Treatment value (meq (mg value (meq O2/kg  (g/cm3) (N) acceptance
02/ kg ail) malondialdeh oil)
yde/kg oil)

Day1- blank 1.73+0.18"  0.104+0" 2.37£0.29°9  3.71+0.139  1.223+0.03%  2.46+0.19® 3.47+0.13°
Day1- Optl 1.26+0.08' 0.089+0.01"  1.93+0.05"  2.86+0.15""  1.197+0.01°  2+0.13" 4.47+0.17*
Day1- Opt2 1.39+0.15' 0.096+0" 1.25+0.15%  2+0.25" 1.183+0.01°  2.03+0.24*® 4.53+0.13*
Day15- blank 1.73+£0.18°  0.157+0.01°  3.02+1% 6.4741.27°  1.21+0.01®  2.41+0.36® 3.47+0.13°
Day15- Opt1l 1.26+0.08' 0.126+0°" 2.67+0.29™"  5.2+0.45% 1.217+0.01°  3.02+0.2®  4%0.1°
Day15- Opt2 1.39+0.15' 0.113+0.01"  1.64+0.12"9  4.42+0.41"  1.22+40.01®  1.87+0.4"°  4.67+0.13°
Day30- blank  2.66+0.16° 0.168+0.01"  4.47+0.79"°  9.78+0.51°  1.29+0® 2.84+0.1"  3.4%0.13"
Day30- Opt1l 2.33£0.07"  0.152+0.02"  3.39+0.1°*  8.06+0.19"  1.27+0.03" 2.71+0.47*  4.33+0.16™°
Day30- Opt2 1.67+0.12°  0.107+0.02"  2.92+0.1"™"  6.2620.33°  1.233+0.01  2.16+0.55® 4.53+0.13%
Day45-blank  3.64+0.21° 0.552+0.01*  6.59+0.04*  13.88+0.47*° 1.237+0.01°°  2.44+0.14® 3.47+0.13°
Day45- Opt1l 3.15+0.23° 0.356+0° 5.23+0.55°  11.53+0.58"  1.23+0.01° 3.37+0.3*  4.13+0.13"™
Day45- Opt2 2.06+0.18"  0.32240.02°  4.05+0.31° 8.17+0.59"  1.207+0.01°  2.49+0.17® 4.73+0.12°

Means * SE in each column with different superscripts indicate a significant difference (P<0.05)
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Study on the effect of replacing Cardamom with Cinnamon and
plant butter with animal butter and cooking temperature on
physicochemical properties of Sohan-Polaki
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Cinnamon is a flavoring compound with antioxidant activity derived from phenolic and nonphenolic
volatile compounds of the bark. In this study, response surface methodology and central composite
design with coefficient 0=2 and three factors A: percentage of cardamom replacement with cinnamon
(0-100%) and factor B: percentage of replacement plant butter with animal butter (0-100%) and factor
C: cooking temperature (110-130 °C) were used. Test responses were: texture and color. Then
optimum samples 1 and 2 were compared with control at 0-15-30-45 days after production by SPSS
software for physicochemical parameters including hardness, density, sensory acceptability, peroxide
number, thiobarbituric acid index, anisidine number, and Totoxes value were compared. Sohan-Polaki
treated with cinnamon and animal butter had lower peroxide, anisidine number and toxic index
compared to control. The Sohan-Polaki treated with cinnamon and animal butter had a higher density
than the control. The hardness of cinnamon and animal butter-treated sohan-polaki was not
significantly different from the control treatment. Cinnamon and animal butter-treated Sohan-Polaki
had more sensory properties than control. Increasing the percentage of cinnamon at a 25%
replacement level compared to 75% replacement level showed higher hardness at all temperatures
studied. Increasing the percentage of animal butter in the formulation of Sohan-Polaki, caused
decreased hardness. At the 50% substitution level of cinnamon, the same hardness was observed at
both substitution levels plant butter with animal butter 25% and 75%. The same trend was observed
for the brightness index with increasing cinnamon content at both 115 and 125 °C at three levels of
plant butter replacement with animal butter 25, 50 and 75%. Increasing in animal butter in the
formulation, caused increased a*index,so that the highest a* was obtained for the cinnamon
replacement level 25%and theanimal butter replacement level75%.

Keywords: Optimizing of formulation, Response surface methodology, Sohan-Polaki,
Hysicochemical properties, Sensory properties, Oxidation indices
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