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4. FoodChem
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2. Whey protein concentrate( WPC)
3. Syneresis
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8. Hardness
9. Consistency
10. Adhesiveness
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5. Power law
6.Consistency coefficient
7. Flow behavior index


https://fsct.modares.ac.ir/article-7-28502-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-06 ]

AREVA %JJ‘ N 09> g/\Va)L«.i:

&U&‘— Gujr}l&

Table 1 Coded and actual levels of independent variables

Coded levels

Actual levels

Sample codes

X; X, X; Homogenization pressure (bar) Fat content (%) Konjac gum (%)

1 -1 -1 -1 100 18 0.2
2 -1 1 100 18 0.6
3 1 -1 -1 200 18 0.2
4 -1 -1 100 25 0.2
5 1 -1 1 200 18 0.6
6 -1 1 100 25 0.6
7 1 1 -1 200 25 0.2
8 1 1 1 200 25 0.6
9 0 -1 0 150 18 04
10 -1 0 0 100 21.5 04
11 0 0 -1 150 215 0.2
12 0 1 0 150 25 04
13 1 0 0 200 21.5 04
14 0 0 1 150 215 0.6
15 0 0 0 150 21.5 04
16 0 0 0 150 21.5 04
17 0 0 0 150 215 04
18 0 0 0 150 21.5 04
19 0 0 0 150 21.5 04
20 0 0 0 150 215 04
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Table 2 Predicted models for the rheological parameters of the low fat cream samples

-value Adj
Dependent . F p-va ) b Lack
variable Equation Value Prolt:)e e R R cv of fit
I =23246+100244+1348B+1437C+ 7854 B
Hardness 10484 CG-1433BC32534 +980B +102137 +1 711 4BC183834B  69.27 0.0001 099 090 8.87 n.s.
+11576£C-17204B
. 2=377711+1603734+2144/1B+2776.951342/35AR071/24AC
consistency ORI 99.88 00001 099 099 650 ns.

-488/431B@06/04A-1502/29B+2679/02G:2631/73BGH 696/28 B-2514/36'C

13=-2035/01351/31A054/45B69/64Q2211/33AB 108/78 A 618/73BC
Adhesiveness  -91/60A -804/17B1109/21/C1875/89ABI597/14R-1665/876+1842/798 92620  0.0001 099 098 245 ns.

fl havior 4 =0/47-7/x10° A - 0/036B+0/01C - 0/02AB+0/028AC+0/05SBC
ow behavio ' - OB i i 937 00037 099 08 544 ns.
index +6/5x10° A% -0/016B +0/035C>
consistenc 5=22/84+10/26A+5/19B+14/82C+2/14AB+ 2/26 AC-3/70BC
ey P 923.56 00001 099 099 211 ns.
coefticient —3/12A% +6/626B +3/49C —4/404BC
YLy
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Hardness ()

C: konjac (%) 03 "~ _~"A: Homogenization Pressure (bar)
02 100

Hardness (g)

B: Fat (%) gl 03
18 02
Fig 1 Effect of Konjac gum , Homogenization
pressure and Fat content on Harness of low fat cream
sampls
(A: Fat content of 18% B: Fat content 0f 25%)

C: konjac (%)
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Fig 3 Effect of Konjac gum and Homogenization
pressure on adhesivness of low fat cream sampls
(Fat content 0f 21.5%)

Adhesiveness (g.sec)

25
24
23
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20 B: Fat (%)

S 19
A: Homogenization Pressure (bar) 100 18

Fig 4 Effect of Fat content and Homogenization
pressure on Adhesivness of low fat cream sampls
(Konjac gum of 0.4%)
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Fig 2 Effect of Konjac gum and Homogenization
pressure on Consistency of low fat cream sampls
(Fat content 0f 21.5%)
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Shear rate (s

Fig 5 Variations in the shear rate against shear stress
for the sample NO. 5
(0.6% Konjac gum, 18%Fat content and 200 bar
Homogenization pressure)
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Table 3The parameters of the law model for low fat cream sampls (shear rate 1-80 1/s and 4°C)

Sample Homogenization Fat content Konjac gum 2
codzs pressﬁre (bar) (%) z%)g k(Pa sn) n R
1 100 18 0.2 1.17 0.60 0.99
2 100 18 0.6 31.87 0.40 0.99
3 200 18 0.2 4.09 0.55 0.99
4 100 25 0.2 22.83 0.46 0.99
5 200 18 0.6 23.37 0.60 0.99
6 100 25 0.6 39.37 0.46 0.94
7 200 25 0.2 3494 0.30 0.99
8 200 25 0.6 23.37 0.60 0.99
9 150 18 04 22.83 0.46 0.99
10 100 21.5 04 23.37 0.50 0.99
11 150 21.5 0.2 11.51 0.49 0.99
12 150 25 04 34.64 0.43 0.99
13 200 21.5 04 29.98 0.46 0.98
14 150 21.5 0.6 23.37 0.60 0.99
15 150 21.5 04 23.11 042 0.99
16 150 21.5 04 22.02 0.46 0.99
17 150 21.5 04 23.13 0.50 0.99
18 150 21.5 04 29.98 048 0.99
19 150 21.5 04 2427 0.46 0.99
20 150 21.5 04 5.85 0.46 0.99
yen
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Design-Expert® Software .
Factor Cocing: Actua Perturbation

n

Actual Factors

A: Homogenizaficn Pressure = 150
B Fat=21.5

C: konjac = 0.4

I I I
-1.000 -0500 0000 0£00 1600

Deviation from Reference Point (Coded Units)
Fig 6 Effect of Konjac gum, Fat content and
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In this research, the effects of Konjac gum (0.2-0.6%), Fat content (18-25%) and Homogenization
pressure (100-200 bar) on rheological properties of low fat cream were investigated. The results of the
back extrusion test indicated that increasing konjac gum, fat content and homogenization pressure,
significantly increased hardness, consistency and adhesiveness. The simultaneous increasing of
homogenization pressure and fat content also led to increasing adhesiveness of the samples, which showed
their synergistic effect of them on the adhesiveness. 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. Also increasing fat content, significantly decreased the flow behavior index
of the samples and increased the consistency. Konjac gum and homogenization pressure had no significant
effect on the flow behavior. The optimum processing conditions for producing low fat cream with the high
hardness, consistency, consistency coefficient and low flow behavior index for response variables were,
146.51 bar homogenization pressure¢ 18.01% Fat content and 0.59% konjac gum.

Keywords: Low fat cream, Konjac gum, Homogenization pressure, Steady shear test, Back extrusion test
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