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Table 1 Independent variables and their levels used in the response surface design
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4 2.5 1 B h obej
Time
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Table 2 Central composite design for the independent variables in fenugreek seed gum extraction
s &y O o obj Lo - . -
lﬁlwf é)‘.\ab’..dwf
Water:seed (ml/g) Time (h) Temperature (°C)
Standard run Standard order
(©) (B) (A)

40 2.5 50 15 1
60 1 75 6 2
40 2.5 50 19 3
40 4 50 12 4
40 2.5 50 17 5
20 75 4 6
20 25 3 7
40 2.5 25 9 8
60 4 75 8 9
20 1 75 2 10
20 2.5 50 13 11
40 2.5 75 10 12
40 2.5 50 16 13
60 1 25 5 14
60 4 25 7 15
40 2.5 50 20 16
60 2.5 50 14 17
20 1 25 1 18
40 2.5 50 18 19
40 1 50 11 20
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Table 3 >=m_<m_m of variance for the fitted models to the response variables of fenugreek seed gum extraction
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S5 ©lhoans,s w95 w95 9 olewily (1)
Total carbohydrate (%) Protein (%) Viscosity (mPa.s) Extraction yield (%) < .v_».ﬂ a0 &b
ol =l e =fle DF Source
P-Value F-Value <% £ P-Value F-Value < &%= P-Value F-Value <%= &% P-Value F-Value < &9
Sum of square Sum of square Sum of square Sum of square
005+ 1.016E 488.36 12195.87 4701.1 1 Silee
Mean
595.43 2.95 0.0643 4.52 3.33 0.0463 8.25 0.0015 394.59 <0.0001 15.68 345.47 3 hr.w_nv.
inear
111.84 0.5 0.6872 3.07 3.19 0.0596 0.42 0.7445 22.35 0.4151 1.02 22.4 3 Jlize r
Interaction
811.56 17.66 0.0003 2.24 3.88 0.0446 13.07 0.0009 185.48 <0.0001  31.37 85.94 3 £9° 4,9
Quadrati
16.54 0.18 0.9397 1.12 2.06 0.2043 0.43 0.7837 10.52 0.2212 1.95 5.16 4 Pow 4 )0
Cubic
136.63 0.81 36.77 3.97 6 oaile Sb
Residual
500.12 12845.58 5164.05 20 5
Total
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Table 4 ANOVA and regression coefficients of the second-order polynomial model for the response variables of fenugreek seed gum extraction

5 ol g w9y A jgSwmr g (1) plowsly
Total carbohydrate (%) Protein (%) Viscosity (mPa.s) Extraction yield (%)
a9 .
- &b
’ . e . o . &2 ool Source
P-Value F-Value  <lujye s P-Value F-Value <oy e P-Value F-Value  Olejyo S P-Value F-Value  Sluje : DF
Sum of Coefficient Sum of  Coefficient Sum of  Coefficient Sum of Coefficient
square square square square
0.0004 11.02 1518.83 0.0061 5.67 9.83 0.0001 14.15 602.42 0.0001 55.22 453.82 9 Joe
Model
b
Linear
0.0004 26.33 403.34 -6.35 0.0312 6.28 1.21 -0.35 0.0001 77.78 367.84 6.06 0.0001 185.8 169.69 4.12 1 A
0.0074 11.21 171.69 4.14 0.003 15.2 2.93 -0.54 0.155 2.37 11.19 -1.06 0.0001 185.35 169.25 4.11 1 B
0.2752 1.33 20.41 1.43 0.1908 1.97 0.38 -0.19 0.0999 3.29 15.55 1.25 0.0231 7.18 6.56 -0.81 1 C
P35 4o
Quadrati
0.3432 0.99 15.17 -2.35 0.0649 4.3 0.83 0.55 0.5636 0.31 1.69 -0.78 0.637 0.24 0.22 0.28 1 A?
0.0001 35.88 549.55 -14.14 0.7785 0.083 0.016 -0.076 0.002 17.28 81.74 5.45 0.5961 0.3 0.27 0.32 1 B?
0.0287 6.51 99.78 6.02 0.3889 0.81 0.16 0.24 0.0003 30.51 144.28 -7.24 0.0001 60.57 55.31 -4.48 1 C?
Jlae
Interaction
0.0276 6.63 101.57 -3.56 0.0221 7.33 1.41 -0.42 0.1162 2.96 13.99 -1.32 0.8372 0.044 0.041 -0.071 1 AB
0.4319 0.67 10.27 1.13 0.0166 8.26 1.59 0.45 0.3759 0.86 4.06 -0.71 0.0006 23.96 21.88 1.65 1 AC
3.448E- 5.281E-
0.9954 8.125E-003 0.5762 0.34 0.066 0.091 0.3632 0.91 4.29 0.73 0.4828 0.53 0.49 0.25 1 BC
005 004
47.29 9.13 10 el S
Residual
0.0962 3.53 119.36 0.0618 4.51 1.58 0.8574 0.36 12.49 0.225 7.07 8 5 ol it
Lack of fit
33.81 34.8 1.13 50 A sl
Pure error
1672.01 649.71 462.95 19 5

Total
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Table 4 ANOVA and regression coefficients of the second-order polynomial model for the response variables of fenugreek seed gum extraction
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Fig. 2 Response surface for the effect of independent variables of fenugreek seed gum extraction on the apparent viscosity:

a) time-temperature, b) time-water to seed ratio, ¢) temperature-water to seed ratio
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Fig. 3 Response surface for the effect of independent variables of fenugreek seed gum extraction on the protein content:

a) time-temperature, b) time-water to seed ratio, ¢) temperature-water to seed ratio
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Fig. 4 Response surface for the effect of independent variables of fenugreek seed gum extraction on the total carbohydrate:

a) time-temperature, b) time-water to seed ratio, c) temperature-water to seed ratio
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