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Table S1. Response surface methodology (RSM) employed mathematical models for optimizing the extraction of M. oleifera. These
models exclusively included significant terms.

Responses Second-Order Polynomial Equations (Models) Precll{izcte d A deL{IZSte d p-Value Eq.
Y =68.91-0.42X1 - 0.03X2 - 0.67X5 — 1.18X4 + 0.002X12 + 0.0001 X2 +
TPC 0.002X32 + 0.04X42 — 0.0001X1X2 + 0.004X1 X5 — 0.006 X1 X4 + 0.0001 X2X3 0.9155 0.8169 0.0002 (S1)
—0.0001X2X4 + 0.004X5X4
Y =50.89 - 0.29X1 — 0.02X2 — 0.52X5 — 0.94X4 + 0.001X12 + 0.0001 X2 +
TEC 0.001X352 + 0.03X42 — 0.0001X1X2 + 0.004X1 X5 — 0.004X1 X4 + 0.0001 X2X3 0.9189 0.8242 0.0002 (S2)
+0.0001X2X4 + 0.002X5X4
Y =295.64 - 1.93X1 - 0.16X2 — 2.5X5 — 4.39X4 + 0.02X12 + 0.0001 X22 +
FRAP 0.005X32 + 0.21X42 — 0.0005X1X2 + 0.02X1X5 — 0.04X1 X4 + 0.0004X2X5 + 0.9396 0.8690 <0.0001 (S3)
0.0001X2Xa + 0.006X3X4
Y =408.04 — 2.55X1 — 0.2X2 - 3.52X5 — 8.13X4 + 0.01X12 + 0.0001X22 +
DPPH 0.009X32 + 0.25X42 — 0.0001X1X2 + 0.02X1X5 — 0.02X1 X4 + 0.0004X2X5 + 0.9220 0.8311 0.0001 (54)
0.0007X2X4 + 0.02X5X4
Y =673.42 - 5.13X1 - 0.4X2> — 4.44X5 — 9.98X4 + 0.03X12 + 0.0001 X22 +
AHPA 0.005X32 + 0.09X42 + 0.0002X1X2 + 0.04X1X5 — 0.02X1 X4 + 0.001 X2X5 + 0.9328 0.8543 <0.0001 (S5)
0.005X2X4 + 0.02X3X4
Table S2. Maximum predicted responses and optimum extraction conditions for the dependent variables.
Optimal Conditions
Responses Maximum Predicted R, mL/g P, psi T, °C t, min
Response (X1) (X2) (Xz) (Xa)
TPC (mg GAE/g dw) 25.83 +3.23 65 1650 150 15
TFC (mg RtE/g dw) 20.13 +2.69 70 1500 150 14
FRAP (umol AAE/g dw) 131.13 +14.49 70 1640 150 15
DPPH (umol AAE/g dw) 143.21 +17.81 60 1640 150 22
AHPA (umol AAE/g dw) 253.24 + 31.50 70 1630 150 16

TPC: Total polyphenol content; TFC: Total flavonoid content; FRAP: Ferric reducing antioxidant power; DPPH: 2,2-Diphenyl-1-
picrylhydrazyl; AHPA: Anti-Hydrogen Peroxide Activity.
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Figure S1. Ultraviolet spectra of unknown compound at retention time 22.91 min, according to the HPLC chromatograph.
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Summary of Fit

RSquare 0.9155
RSquare Adj 0.8169
Root Mean Square Error 1.9596
Mean of Response 14.171
Observations (or Sum Wgts) 27

Analysis of Variance
Sum of

Source DF Squares Mean Square F Ratio
Model 14 49935 35668 9.2881
Error 12 46.082 3.8402 Prob > F
C. Total 26 54543 0.0002*
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Parameter Estimates

Term
Intercept
X1(10,70)
X2(500,1700)
X3(50,150)
X4(5,25)
X1*X2
X1*X3
X2*X3
X1%X4
X2*X4
X3*X4
X1*X1
X2*X2
X3*X3
X4*X4
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Estimate
5.6317
16788
29342
-0.425
0.0117
-0.344
6.5475
2.0631
-1.79
-0.056
1.8225
1.6392
45725
44729
3.5429

Std Error t Ratio

1.796
0.6829
0.5657
0.6829
0.6829
0.8606
0.9798
0.8606
09798
0.8606
0.9798

0.8485
16714
0.8485
0.8485

3.14
246
5.19
-0.62
0.02
-0.40
6.68
240
-1.83
-0.07
1.86
193
274
5.27
418

Prob>|t|
0.0086*
0.0301*
0.0002*
0.5451
0.9866
0.6963

<0.0001*
0.0337*
0.0927
0.9489
0.0876

0.0773
0.0181*
0.0002*

0.0013*

Figure S2. Plot A displays the actual response versus the predicted response (Total polyphenol content - TPC, mg GAE/g) for the
optimization of M. oleifera extracts using different PLE extraction parameters, and plot B displays the desirability function.

Asterisks and colored values denote statistically significant values, while inset tables include statistics relevant to the evaluation of
the resulting model.
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E X4(5,.25) 0.1538 0.5517 028 07852
O 10 7 T * f: E
Ll:L, AnaIyS|5 of Variance X1*X2 0.921 0.6952 1.33 0.?098
- s ¢ X1*X3 5.4425 0.7916 6.88 <0.0001
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Figure S3. Plot A displays the actual response versus the predicted response (Total flavonoid content — TFC, mg RtE/g) for the
optimization of M. oleifera extracts using different PLE extraction parameters, and parameters, and plot B displays the desirability
function. Asterisks and colored values denote statistically significant values, while inset tables include statistics relevant to the
evaluation of the resulting model.
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Figure S4. Plot A displays the actual response versus the predicted response (FRAP, umol AAE/g) for the optimization of M.
oleifera extracts using different PLE extraction parameters, and plot B displays the desirability function. Asterisks and colored
values denote statistically significant values, while inset tables include statistics relevant to the evaluation of the resulting model.
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Figure S5. Plot A displays the actual response versus the predicted response (DPPH, umol AAE/g) for the optimization of M.
oleifera extracts using different PLE extraction parameters, and plot B displays the desirability function. Asterisks and colored
values denote statistically significant values, while inset tables include statistics relevant to the evaluation of the resulting model.
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Figure S6. Plot A displays the actual response versus the predicted response (Anti-Hydrogen Peroxide Activity — AHPA, pmol
AAE/g) for the optimization of M. oleifera extracts using different PLE extraction parameters, and plot B displays the desirability
function. Asterisks and colored values denote statistically significant values, while inset tables include statistics relevant to the
evaluation of the resulting model.
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Figure S7. The optimal extraction of M. oleifera extracts is illustrated in 3D graphs that show the impact of the process variables

considered in the response (Total polyphenol content — TPC, mg GAE/g). Plot (A), covariation of X1 and X2; plot (B), covariation of
X1 and Xs; plot (C), covariation of X1 and X4; plot (D), covariation of X2 and Xs; plot (E), covariation of X2 and Xs; plot (F),

covariation of X3 and Xa.
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Figure S8. The optimal extraction of M. oleifera extracts is shown in 3D graphs that show the impact of the process variables
considered in the response (Total flavonoid content — TFC, mg RtE/g). Plot (A), covariation of X1 and X»; plot (B), covariation of X1
and X3; plot (C), covariation of X1 and Xa; plot (D), covariation of X2 and X3; plot (E), covariation of X2 and X4; plot (F), covariation

of X5 and Xa.
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Figure S9. The optimal extraction of M. oleifera extracts is shown in 3D graphs that show the impact of the process variables
considered in the response (FRAP, umol AAE/g). Plot (A), covariation of X1 and Xz; plot (B), covariation of X1 and Xs; plot (C),
covariation of X1 and Xu; plot (D), covariation of X2 and X3; plot (E), covariation of X2 and X4; plot (F), covariation of X3 and Xa.
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Figure S10. The optimal extraction of M. oleifera extracts is shown in 3D graphs that show the impact of the process variables
considered in the response (DPPH, pumol AAE/g). Plot (A), covariation of X1 and X; plot (B), covariation of X1 and X3; plot (C),
covariation of X1 and Xu; plot (D), covariation of X2 and X3; plot (E), covariation of X2 and X4; plot (F), covariation of X3 and Xa.
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Figure S11. The optimal extraction of M. oleifera extracts is shown in 3D graphs that show the impact of the process variables
considered in the response (Anti-Hydrogen Peroxide Activity — AHPA, umol AAE/g). Plot (A), covariation of X1 and Xz; plot (B),
covariation of X1 and Xs; plot (C), covariation of X1 and Xs; plot (D), covariation of X2 and X3; plot (E), covariation of X2 and X4; plot
(F), covariation of X3 and Xa.



p-Values

AAC (mag/g)
ADI %) 1.0000
0.9500

L*
0.9000
c 0.8500
Hue 0.8000
TPC (mg GAE/g) 0.7500
TFC (mg RtE/g) 0.7000
0.6500
FRAP (umol AAE/g) 0.6000
DPPH (umol AAE/g) 0.5500
AHPA (umol AAE/g) 0.5000
Neochlorogenic acid 04500
Catechin 04000
o 0.3500

Chlorogenic acid
0.3000
Epicatechin 0.2500
Ferulic acid 0.2000
Rutin 0.1500
Quercetin 3-B-D-glucoside 0.1000
— 0.0500

Narirutin
<0.0001

Kaempferol-3-glucoside
Apigenin-7-O-glucoside

Myricetin

Figure S12. Multivariate color map to represent p-values of measured variables.



