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3. Response Surface Methodology
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Table 1 ANOVA response surface quadratic model for yield
source Ssq(i::rgi df Mean square F value P-Value
model 29.58 5 5.92 30.91 0.0001s
A-Water Ratio 6.41 1 6.41 33.47 0.0007
B-Alkaline Ph 3.23 1 3.23 16.86 0.0045
AB 11.56 1 11.56 60.40 0.0001
A® 6.89 1 6.89 35.99 0.0005
B’ 0.017 1 0.017 0.091 0.7720
Residual 1.34 7 0.19
Lack of Fit 0.66 3 0.22 1.29 0.3913 ns
Pure Error 0.68 4 0.17
Cor total 30.92 12
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Fig 1 Effect of alkaline pH and water ratio on yield
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Table 2 ANOVA response surface quadratic model for purity

source Som of df Mean square F value P-Value
Squares -
model 608.62 5 121.72 27.33 0<0.0002
A-Water Ratio 468.17 1 468.17 105.12 0.0001%*
B-Alkaline Ph 64.68 1 64.68 14.25 0.0066™
AB 16.00 1 16.00 3.59 0.0999 ns
A? 8.01 1 8.01 1.80 0.02217 ps
B’ 31.06 1 31.06 6.97 0.0334
Residual 31.17 7 4.45
Lack of Fit 11.17 3 3.72 0.74 0.5789 ns
Pure Error 20.00 4 5.00
Cor total 639.79 12
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Table 3 ANOVA response surface quadratic model for emulsifying function
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source Som of Squares df Mean square F value P-Value
model 30.29 5 6.06 12.65 0.0021*
A-Water Ratio 3.84 1 3.84 8.02 0.0253"
B-Alkaline Ph 7.15 1 7.15 14.93 0.0062*
AB 18.49 1 18.49 38.62 0.0004
A? 0.08 1 0.80 1.68 0.2360ns
B? 0.15 1 0.15 0.32 0.5896ns
Residual 3.35 7 0.48
Lack of Fit 0.94 3 0.31 0.52 0.6896 ns
Pure Error 2.41 4 0.60
Cor total 33.64 12
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Table 4 ANOVA response surface quadratic model for fat absorption

P-Value F value Mean square df Som of source
Squares
0.0001" 50.00 0.71 5 3.56 model
0.0001™ 156.10 2.22 1 2.22 A-Water Ratio
0.0001"" 70.33 1.00 1 1.00 B-Alkaline Ph
0.0019 ™ 23.24 0.33 1 0.33 AB
0.7587 ns 0.10 0.001452 1 0.001452 A?
0.7587ns 0.10 0.001452 1 0.001452 B?
0.014 7 0.100 Residual
0.9500 ns 0.11 0.002524 3 0.007573 Lack of Fit
0.023 4 0.092 Pure Error
12 3.66 Cor total
0=0.01005=0.05 mlawr 3 Jls fne 5 1 e 2 5 4,7, Ns
Std. Dew. 012 R-Sguared 08728
Mean 1.05 Adj R-Sguared 0.9533
CW. % 11.31 Pred R-Squared 0.59435
PRESS 0.4 Adeq Precision 25.085
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Fig 4 Effect of alkaline pH and water ratio on fat
absorption
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Table 5 ANOVA response surface quadratic model for water absorption

P-Value F value Mean square df Som of source
Squares
0.0001 34.18 0.72 5 3.60 model
0.0001 " 140.81 2.97 1 2.97 A-Water Ratio
0.0010™ 28.85 0.61 1 0.61 B-Alkaline Ph
0.4003 ns 0.80 0.017 1 0.017 AB
0.7104 ns 0.15 0.003154 1 0.003154 A’
0.7514ns 0.11 0.002920 1 0.002920 B?
0.021 7 0.15 Residual
0.9199 ns 0.16 0.005182 3 0.016 Lack of Fit
0.033 4 0.13 Pure Error
12 3.75 Cor total
0=0.01005=0.05 mlawr 3 Jls jne 5 1 e 2 5 4,7, Ns
Std. Dev. 0.15 R-Sgquared 0.5606
IMean 244 Adj R-Sgquared 0.9325
CNW. % 5.95 Pred R-Sguared 0.9094
PRESS 0.34 Adeqg Precision 20717

Y4¢


https://fsct.modares.ac.ir/article-7-15137-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-04-28 |

\Yav e N0 ey Aoyl

&\JL.G GM}(}R

P K-

Oyl 5 Jeole e sls Guills 5IUT Jsd 4 ax 5
O) U8 55 5 (U dsn) 508 g s i S5
PH 55,0 & OF s (2l st oole o A sualio
shls o)l a4 of eos o3 e Sobe Gramen (LU
obkily bl sy o (P<v/v0) (ols ome L3
s ] i

s K zo 2 dex 508U LYs 4 pH 5, Y0 L
el s 5 e sl dapl Y spH s 55T 5l
Gosb a3l S PH @ s w55 0 5lis K
355 W PH L3 5 i 0T K sl PH g wials 55 8
S U VTS I AL A SR 0 IEPS I
slowl s 55 1y e K, LA pl Sy O
se b cap T L s o5 LA, opl s ges
Lo bt b wld 55 (g 50,8 Ky sbml o
3,8 VL sl

I Sl I el gl 2l o S

[re] dise o ssp 1 (S) Cuogas Ll 350

Table 6 ANOVA response surface quadratic model for total color change
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Table 7 physicochemical property prediction of optimized process of kidney bean protein extraction
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Kidney bean (Phaselous vulgaris L.) protein extraction process
optimization by response surface methodology
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The extraction of proteins from plant sources, in areas of the world where access to animal protein is
limited, because of cost and availability is very important. Kidney beans are good sources of protein
and contain a good profile of amino acids that can be used in this field.In this study the effect of
different ratios of water to flour (5, 10 and 15 times)and different pH (8, 10 and 12) in alkaline
extraction stepon the physicochemical properties of the protein was investigated. The results showed
significant effect (P <0.05) independent variables on efficiency,Purity, emulsifying properties, water
and fat absorption and also total color change of produced protein. Process optimization showed that
the use of water to flour ratio of 15 times,and pH of 8.8 to produce the extraction of proteins from
kidney beans with 12.76 percent efficiency,which contains a 84.95 percent purity, power emulsifying
21.5 percent, 2.9 percent fat absorption, water absorption 1.2% and 46.26 of overall color change in
the 0.700 level of desirability.

Keyword: Kidney bean, Protein, Response surface methodology, physicochemical properties
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