
Supplementary Material 

 

1. 3² Factorial Design 

 

Table S1 shows the levels of the variables availed in 3² factorial design. 

 

Table S1 Levels of X1 and X2 evaluated through a 3² factorial design. 

Levels 

Sample Mass (g) 

X1 

Pepsin Concentration (% m/v) 

X2 

-1 2.5 6 

0 5.0 16 

1 7.5 26 

 

After the experimental sets, statistical analysis was conducted taking into account each 

experiment, in order to calculate the coefficients model according to equation 1: 
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where vector b represents model parameter estimators, X and y are matrix and vector 

respectively. To achieve the equation of the fitted model, the standard errors of the 

coefficients were calculated using equation 2: 
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where e (b) is the matrix of standard errors of the elements of vector b and s2 is the 

population variance of the experiments, which can be estimated as s2 using the traditional 



sample variance equation considering the replicates at the central point. Using α =0.05, a 

factor is considered to affect the response if the coefficients differ significantly from zero 

and a p-value < 0.05. In the present case, the variable X1 (sample mass) has a statistically 

significant effect on the Fe bioaccessible fraction of cooked chicken breast at the 

investigated levels  

Using a fitted full quadratic model (equation 3, a response surface regression analysis 

using coded units was calculated for each response factor. 
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Table S2 shows the coefficients, standard error, t-test and p-values calculated to 3² 

factorial design. The coefficents b0 and b1 were significant, since the p-values were lower  

than 0.05.  

 

Table S2 Values obtained for coefficients, standard error, t-test and p-values for the 3² 

factorial design performed 

Coefficient 

Regression. 

Coeff. 

Standard 

Error 

t(2) p-value 

b0 11.58 1.36 8.53 0.01 

b1 -5.17 1.08 4.78 0.04 

b2 0.33 1.08 0.31 0.79 

b11 3.55 1.66 2.14 0.17 

b22 1.05 1.66 0.63 0.59 

b12 -2.50 1.32 1.89 0.20 

 



The fit model was evaluated by ANOVA at 95 % confidence level. The regression 

significance test returned the value of Fcalculated (MSmodel / MSresidual) = 47.91, higher than 

Fcritical 0.05,1=5, 2=5 = 5.05, which indicates a significant regression within a 95% 

confidence interval [19, 20]. On the other hand, the lack of fit test returned Fcalculated 

(MSlack of fit / MSpure error) = 1.57, lower than Fcritical 0.05,1=3,2=2 = 19.16. Table S3 show the 

values calculated. 

 

Table S3 ANOVA for fitting the model of prediction for the Fe bioaccessible 

Source of 

variation 

Sum of 

square (SS) 

Number of 

degrees of freedom 

Mean of 

square (MS) 

Model 314.80 5 62.96 

Residual 6.57 5 1.31 

Lack of fit 4.61 3 1.54 

Pure Error 1.96 2 0.98 

Total 321.36 10  

% variation explained = 97.95; % maximum of variation explained = 99.39% 

 

2. Fe calibration curve 

ANOVA was applied to verify the fit model of the Fe calibration curve and the 

results are shown in Table S4. Lack of fit is calculated considering ratio between MSLack 

of fit/MSPure Error and in the present model this value is equal to 2.64, less than Fcritical (4.46) 

value. This result means that there is no evidence of lack of fit for a 95 % confidence 

level. Additionally, the percentage of model explanation is 100.00 % and the 

determination coefficient (R²) is 0.9989. The regression significance test returned a value 

of Fcalculated (MSmodel / MSresidual) = 9600 higher than Fcritical 0.05,n1=1,n2=4 4.96, which 



indicates a significant regression within 95% confidence interval (Neto, Scarmino & 

Bruns, 2007). On the other hand, the Shapiro - Wilk test was applied in residues and the 

results indicated that they are distributed as a normal distribution function, and the p-

value was equal to 0.293.  

 

Table S4 ANOVA for fitting the model of prediction for the total Fe  

Source of 

variation 

Sum of 

square (SS) 

Number of 

degrees of 

freedom 

Mean of 

square (MS) 

Model 3.53 x 10-2 1 3.53 x 10-2 

Residual 3.68 x 10-5 10 3.68 x 10-6 

Lack of fit 1.46 x 10-5 2 7.31 x 10-6 

Pure Error 2.22 x 10-5 8 2.77 x 10-6 

Total 3.53 x 10-2   

% variation explained = 100.00; % maximum 


