1399 :l:jn 417 092 4102 e)w DOI 1029252/fSCt170512 LS-{"'L; {“.’.L“’ 9 (’)J&

055 b (AL 05 3L (2 10 b I (i3 39 il (g
N9 B gw (Ilowi g 18 o193 w3 Sty Sl g Slg>

2 I demn L 5 T L T

Olal el ¢ odlal 15T oKl (O 55) Olghol dls (2l mlo 5 pske 05, L3 lidyls -1
Ol colgaal e Sl ST olSzsls (O 52) Olghol Aoty 20 mlo 5 psle oS Ltsls -2

(99002130 : 2 13 g5 98 /06/22 1l 5 )

A

1B st (a3 0-100) sl o o5l Ao s DA Sl av 5 25000 5 L 555 0 oS e T 5 ik gl s Ol G ol s
5L els 0 ge3T lagls L (515 Sl 453 110-130) oy slos 1 € 580 5 (1055 0-100) Jlsm o S L LS 05 o Sl Ao
el (e Jold ol S ol B SIS S e 035 4D lesesl s dals L g 5 K ang lakpad e 1 e3linad K
oS 5 ol bedd e (Spllage B S 15 wlis 3550 bS5 5 5 il el Sostlas Sl sde e IS B0
2 Sl oS 5 Gl baddsles (SUp0la o bl dalie sl b amlie 53 6508 S5 pali 5 pdisl sde ST e (Gl
Gobogme SNl ol Sl b anslie 53 (Sla o8 5 ole b eddled Ola g (e o5 Sl 55 (i atndls Bl el b A i
5ol b e e doss il (gt e Cusllae dald boalis 53 (Gl oS 5 bl Lol e (s Ola s il
O gn 3 53 Gl 08 doss Rl L sls L 1y 50 (e olos slasless ol 3 o3 75 prave b alis 53 4053 25 b
Sam b S oS Rl mhe s s gl b de Sl dess B0 s o S g el e (S0l s
o 3 5 38 Sl a3 1255 120 115 Lles mlacs a3 ol doss (Rl A sdalie LSy e Ols (403 75 5 25)
0> Sl oS SRl b osed bl Gy, padls gl G Ly 4003 T8 550 25 Sl oS L LS oS Sl el
oS L AS oS A3 Th 5 s b e 1053 25 0l o gl @ e 1 5VL 5 3L 18 (el (SOl g O g 50 3

mgolifood@yahoo.com :cu. s

127



A oS Sl o b Ja 2 Kl 56 e

Js a sl pl s ens Slaas BT cosls gl
O 53 ST SLS 5 ple s S8 LS 5 sy
Sl Bl 5l e Ol 4 Llg e cplpls o
Mgt 5 ol [A]s K S8 i s p 2550 b
5 BB S 2 ol o B e 4 (1392)
S LS NS 5 amthy L oASE s S
£ S 13 e il [ Al oo e s S
Aos3 25 Sl s by JS s Skl it
S Dl el O RIA L s el
oled el ol lasles 5 il LalS e SU
lasles o bl 3 dald gl 5l S lapese 5 WSS
Ll 5l gyls pre sl sy Aoy 5 5205 gl

5] edalie g5l

la J’BJJJ:“,A -2
;1,»-1-2

d}J.? BE L;Jf QL&}M d):.wﬁ!f)_e BE salaul S J‘)A
.W\a.l.ig;)[ﬁla_)w

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
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2. Six point hedonic test



wAS oS Rl b b e R S Kt 5 T LT

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
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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
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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% 6.47+1.27°  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"  1.2240.01®  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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