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RSquare 0.9746
RSquare Adj 0.9034
Root Mean Square Error 0.3528
Mean of Response 4.0205
Observations (or Sum Wgts) 20
L]
L Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
5 3 4 5 6 Model 14 23.8476 1.7034 13.6872
Y (Caffeine) Predicted RMSE=0.3528 Err;;tal 1: 23'3233 0.1245 Pg’;@:ﬁf
RSq=0.97 PValue=0.0046 ' ' )
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Lower 95% Upper 95%
Intercept 3.1283 0.5587 560 0.00257 1.6921 4.5644
X1 (C, %)(0,100) -0.692 0.1634  -4.23 0.0082* -1.112 -0.272
X2 (t, min)(18,222) -0.185 0.1565 -1.18 0.2895 -0.588 0.217
X3 (T, oC)(20,80) 0.104 0.1284 0.81 04548 -0.226 0.434
X4 (R, mL/g)(5,35) 0.6946 0.1458 4.77  0.00507 0.3199 1.0693
X1 (C, %)*X1 (C, %) 0.7889 0.6122 1.29 0.2539 -0.785 2.3626
( %)*X2 (t, min) -0.587 04498 -1.31 0.2487 -1.743 0.5692
2 (t, min)*X2 (t, min) 1.3135 0.5978 2.20 0.0794 -0.223 2.8501
( %)*X3 (T, oC) 1.2887 0.3954 3.26  0.0225* 0.2723 2.3051
X2 (t, min)*X3 (T, oC) -0.541 0.3931 -1.38 0.2269 -1.552 0.4691
(T oC)*X3 (T, oC) -0.704 04037 -1.74 0.1416 -1.742 0.3337
1(C, %)*X4 (R, mL/g) -1.67 04342 -3.85 0.0121* -2.786 -0.554
(t min)*X4 (R, mL/q) -0.031 04304 -0.07 0.9453 -1.137 1.0753
X3 (T, oC)*X4 (R, mL/g) 07929 05769 137 02277 -0.69 2.2758
X4 (R, mL/g)*X4 (R, mL/g) 0.762 04746 1.61  0.1693 -0.458 1.982
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Figure S1. Plot of actual vs predicted response (Caffeine, mg/g) (plot A) and desirability function (plot
B) for the optimization of extraction of spent coffee grounds performed with hydroethanolic solutions.
The inset tables provide statistics related to the evaluation of the resulting model. Values with color and
asterisk are statistically significant.
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Y (Polyphenols) Actual >

18 RSquare 0.9879
RSquare Adj 0.9541
16 Root Mean Square Error 0.8702
14 Mean of Response 11.604
Observations (or Sum Wgts) 20
12 .
10 Analysis of Variance
8 * Sum of
Source DF Squares Mean Square F Ratio
6 Model 14 309.7100 22.1221  29.2153
4 6 8 10 12 14 16 18 Error 5 3.7861 0.7572 Prob > F
Y (Polyphenols) Predicted RMSE=0.8702 C Total 19 313.4961 0.0008*
RSq=0.98792 PValue=0.0008
Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t|] Lower 95% Upper 95%
Intercept 17.75 13781 12.88 <0.0001* 14.208 21.293
X1 (C, %)(0,100) -1.835 0403 -455 000677 -2.871 -0.799
X2 (t, min)(18,222) 1.0817 0.3861 280 0.0379* 0.0892 2.0743
X3 (T, 0C)(20,80) 2.4947 0.3167 7.88  0.0005* 1.6807 3.3088
X4 (R, mL/g)(5,35) 1.8945 0.3596 527 0.0033* 0.9703 2.8188
X1 (C, %)*X1 (C, %) -8.536 15101  -5.65 0.0024* -12.42 -4.654
X1 (C, %)*X2 (t, min) 1.5991 1.1096 1.44  0.2091 -1.253 4.4513
X2 (t, min)*X2 (t, min) -4.674 14745 -3.17 0.0248* -8.465 -0.884
X1 (C, %)*X3 (T, oC) -1.7 09753 -1.74 0.1418 -4.207 0.8073
X2 (t, min)*X3 (T, oC) -0.809 09697 -0.83 04421 -3.302 1.6837
X3 (T, oC)*X3 (T, oC) 0.2432 0.9959 0.24 0.8168 -2.317 2.8031
X1 (C, %)*X4 (R, mL/g) 1.2504 1.0711 117 0.2957 -1.503 4.0036
X2 (t, min)*X4 (R, mL/g) 01761 10616  0.17 0.8747 -2.553 2.9051
X3 (T, oC)*X4 (R, mL/g) -3.304 14229 -232 0.0679 -6.961 0.3541

X4 (R, mL/g)*¥4 (R, mL/g)  0.5511 1.1707 0.47 0.6576 -2.458 3.5605
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Figure S2. Plot of actual vs predicted response (Polyphenols, mg GAE/g) (plot A) and desirability
function (plot B) for the optimization of extraction of spent coffee grounds performed with
hydroethanolic solutions. The inset tables provide statistics related to the evaluation of the resulting
model. Values with color and asterisk are statistically significant.
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o RSquare 0.988
_ 120 * RSquare Adj 0.9545
5 100 Root Mean Square Error 57379
< Mean of Response 76.326
% 80 . Observations (or Sum Wgts) 20
v
~ 60 o Analysis of Variance
Sum of
40 Source DF Squares Mean Square F Ratio
20 40 60 80 100 120 Model 14 13,568.516 969.180 29.4377
Y (FRAP) Predicted RMSE=5.7379 E";’gtal 1; " ;2:?;? 32923 Pg’;og:
RSq=0.98801 PValue=0.0007 ’ vt '
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Lower 95% Upper 95%
Intercept 11272 9.0869 1240 <0.0007* 89.362 136.08
X1 (C, %)(0,100) -15.49 2.6574 -5.83 0.0021" -22.32 -8.661
X2 (t, min)(18,222) 6.9922 2546 275 0.0405* 04476 13.537
X3 (T, oC)(20,80) 16.335 2.0882 7.82 0.0005* 10.968 21.703
X4 (R, mL/g)(5,35) 13.165 2.3709 555 0.0026 7.0702 19.259
X1 (C, %)*X1 (C, %) -52.08 9.9575 -523 0.0034* -77.67 -26.48
X1 (C, %)*X2 (t, min) 16.819 7.3165 230  0.0699 -1.988 35.627
X2 (t, min)*X2 (t, min) -32.65 9.7226 -3.36 0.0201* -57.65 -7.661
X1 (C, %)*X3 (T, oC) -8965 64309 -139 0.2221 -255 7.5667
X2 (t, min)*X3 (T, oC) -1296 63941 -2.03 0.0984 -29.4 3.4734
X3 (T, oQ)*X3 (T, oC) 0.5467 6.5666 0.08 0.9369 -16.33 17.427
X1 (C, %)*X4 (R, mL/g) 7.9628 7.0624 113 0.3107 -10.19 26.117
X2 (t, min)*X4 (R, mL/g) -8.744 7 -1.25 0.2669 -26.74 9.2498
X3 (T, 0C)*X4 (R, mL/g) -16.74 93824 -1.78 0.1345 -40.85 7.3825
X4 (R, mL/g)*X4 (R, mL/g) 10.66 7.7195 1.38 0.2258 -9.183 30.504
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Figure S3. Plot of actual vs predicted response (FRAP, umoL AAE/g) (plot A) and desirability function
(plot B) for the optimization of extraction of spent coffee grounds performed with hydroethanolic
solutions. The inset tables provide statistics related to the evaluation of the resulting model. Values with
color and asterisk are statistically significant.



A250 Summary of Fit
0.9905

RSquare
_ 200 RSquare Adj 0.964
g “ Root Mean Square Error 10.205
< 150 2 Mean of Response 113.14
T Observations (or Sum Wgts) 20
o o®
S 100 ) _
y Analysis of Variance
50 > Sum of
Source DF Squares Mean Square F Ratio
50 100 150 200 250 Model 14 54,498.726 3892.77 373792
Y (DPPH) Predicted RMSE=10.205 E”;’;tal 1; e gfg;;; 104.14 Pg’;)g;
RSq=0.99054 PValue=0.0004 ' o )
Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t| Lower 95% Upper 95%
Intercept 204.59 16.161 1266 <0.0001" 163.05 246.14
X‘I (C, %)(0,100) -9.281 47263 -196 0.1068 -21.43 2.8686
(t min)(18,222) 22424 45281 0.50 06414 -9.398 13.882
3 (T, oC)(20,80) 10.267 3.7139 276 0.0396* 0.72 19.814
(R mL/g)(5,35) 352 42167 835  0.0004* 24.36 46,039
1(C %)*X1 (C, %) -135.3 17.71 -7.64 0.0006" -180.9 -89.8
1(C, %)*X2 (t, min) 13.696 13.013 1.05  0.3407 -19.75 47.146
2 (t, min)*X2 (t, min) -43.96 17.292 -2.54 0.0517 -88.41 0.4892
1 (C, %)*X3 (T, oC) -17.58 11438 -1.54 0.1848 -46.99 11.818
2 (t, min)*X3 (T, oC) 3.5548 11.372 031 0.7672 -25.68 32.788
3 (T, oC)*X3 (T, oC) 21.54 11.679 1.84 0.1245 -8.482 51.561
( %)*X4 (R, mL/g) 10.684 12.561 0.85 04338 -21.6 42.973
2 (t, min)*X4 (R, mL/g) 59.917 1245 4.81 0.0048* 27914 91.92
( oC)*X4 (R, mL/g) -5473 16687 -328 0.0220* -97.63 -11.84
X4 (R, mL/g)*X4 (R, mL/g)  -27.58 13.729  -2.01 0.1008 -62.87 7.7118
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Figure S4. Plot of actual vs predicted response (DPPH, umoL DPPH/g) (plot A) and desirability function
(plot B) for the optimization of extraction of spent coffee grounds performed with hydroethanolic
solutions. The inset tables provide statistics related to the evaluation of the resulting model. Values with
color and asterisk are statistically significant.



Pred Formula Y (Caffeine)

Pred Formula Y (Polyphenols)

10

14

===Linear Fit

1.2:3.45 8.9 Quantile Density Contours

Parameter Estimates

Term
Intercept
Pred Formula Y (Polyphenols)

16

18

Estimate Std Error tRatio Prob>|t|

2.608
0.1217

0.7202
0.0588

3.62
2.07

0.0020*
0.0530

Summary of Fit

RSquare 0.1924
RSquare Adj 0.1476
Root Mean Square Error 1.0344
Mean of Response 4.0205

Observations (or Sum Wgts) 20

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 45893 45893  4.289%4
Error 18 19.2584 1.0699 Prob > F
C. Total 19 23.8476 0.0530

Summary Statistics

Signif.
Value Lower 95% Upper95% Prob
Correlation 0.4387 -0.005 0.7379 0.0530
Covariance 1.9842
Count 20
Variable Mean Std Dev

Pred Formula Y (Polyphenols) 11.604 4.0374
Pred Formula Y (Caffeine) 4.0205 1.1203

Figure S5. Bivariate response fitting plot (Caffeine vs Polyphenols) for the optimization of spent coffee
grounds extraction performed with hydroethanolic solutions. The inset tables provide statistics related
to the evaluation of the resulting model. Values with color and asterisk are statistically significant.
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Parameter Estimates

Term
Intercept

Pred Formula Y (Polyphenols)

Estimate Std Error tRatio Prob>|t|
0.8064 3.485 0.23 0.819
6.508 0.2844 22.88 <0.0001*

Summary of Fit

RSquare 0.9668
RSquare Adj 0.9649
Root Mean Square Error 5.0053
Mean of Response 76.326
Observations (or Sum Wgts) 20

Analysis of Variance

Sum of

Squares Mean Square  F Ratio
13,117.558 13,117.558 523.5883

450.957 25.053 Prob > F
13,568.516 <0.0001*

Source DF
Model 1
Error 18
C. Total 19

Summary Statistics
Signif.
Prob
<0.0001*

Value Lower 95% Upper 95%

Correlation 0.9832 0.9572 0.9935
106.08
20

Covariance
Count
Variable
Pred Formula Y (Polyphenols)
Pred Formula Y (FRAP)

Mean Std Dev
11.604 4.0374
76326  26.723

Figure S6. Bivariate response fitting plot (FRAP vs Polyphenols) for the optimization of spent coffee
grounds extraction performed with hydroethanolic solutions. The inset tables provide statistics related
to the evaluation of the resulting model. Values with color and asterisk are statistically significant.
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Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|

Intercept -22.81 17.968  -1.27
Pred Formula Y (Polyphenols) 11.716 1.4664 7.99

Summary of Fit

RSquare 0.78
RSquare Adj 0.7678
Root Mean Square Error 25.806
Mean of Response 113.14
Observations (or Sum Wgts) 20

Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 42511610 42,511.610 63.8360
Error 18 11,987.116 665.951 Prob > F
C. Total 19 54,498.726 <0.0001*

Summary Statistics

Signif.
Value Lower 95% Upper 95% Prob
Correlation 0.8832 0.7234 0.9532 <0.0007*
Covariance 190.98
Count 20
Variable Mean Std Dev
Pred Formula Y (Polyphenols) 11.604  4.0374
Pred Formula Y (DPPH) 113.14  53.557

Figure S7. Bivariate response fitting plot (DPPH vs Polyphenols) for the optimization of spent coffee
grounds extraction performed with hydroethanolic solutions. The inset tables provide statistics related
to the evaluation of the resulting model. Values with color and asterisk are statistically significant.



