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Table S1. Polyphenol references for mass spectrometer scanning via UHPLC-PAD/MS-ESI.

Compound

Molecular

Compound

Molecular

(Molecular mass) formula [MH] (Molecular mass) formula [M7H]~
R 3;{2";7111101) CsHy0,  139.1717 (éé)dga;teg‘;ggl) CisH1406  291.2760
Pr‘g{‘;ﬁﬁ’;g?g:l‘;’id C;HeO;  155.1281 (31(;;3%6;32111) CiH1406  303.2867
(geitli;i;;iﬁ) C;HeO,  155.1281 (3()%?2";02(%6;;;101) CisHyO7  303.2436
oDt o s o ML e, s
e Cos 1711275 (TR L0, 3072754
Tl?ﬁ??nﬁf CoHgO5  165.1660 (3ll\gr3icge/t$01) CisHioOs  319.2430
3(-10621'1??;1/;31)(1 CoHsO;  165.1660 Izg’ggiurgrj“mlgge CaoHos04  333.4419
0{&2‘?1?3%2‘311)‘1 CoHgO;  165.1660 Des“g% Z‘Z?ifgum(’l CaoHyOs  341.3777
(l(ngﬁeécgj‘ggl) CoHgO,  181.1654 gzgfng‘jﬁgle) CaoHysOs  349.4413
(1}:9%1;0;221) CioH100; 1951919 (j(gls"jggleg}fni%d CieHi30y 3553167
(2%2?32%31) CiH 05 2252179 é@?ﬂ";’ﬁ;’; CoHpOs  355.4043
(2512?2122;1111101) CisH Oy  255.2454 Is(g’;zr.lzh;’/};‘gf;’l CyiH05  355.4043
é%ggoé’;?nig% CigH 1,0 269.2720 (138(6)}211152222?) CyH3Os  363.4678
(27%%4%6;1;01) CisHigOs  271.2448 (3}61;?‘;2;1;) CyH30s  363.4678
(27(3)?;?;‘3&101) CisHiOs  271.2448 é%“sngiggf) CyHi0s  377.4944
(;;?rziglgge/rrlrilr;l) CisH 1,05 273.2607 g;’g‘;n;}ggf) CpH305  377.4944
(fgzgzag/;ﬁ‘l) CieH1,0s  285.2714 (I;%Sglgl;‘}iggf) C24H3,04  387.5323
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(2132219;6:;);1) CisHigOg  287.2442 (4%:%11;;2 ) CoHys0s  415.5855
(281532(23201) CisHgOs 2872442 (4‘?3}169;};161) CaeH304 4155855
895‘;1;27;%18 CisHuOs  291.2760 (Sé\(}f?‘;%;’ol) CyHyOy4  581.5425

[M*H] " - relative molecular mass
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Table S2. ANOVA of the models for XN and antioxidant activity (FRAP) using DES extraction
data at P-value < 0.05, 7 essays (n = 7), and 5 levels (m = 5).

Source of variation SQ* DF* MS*  Feqe Fiaple

)GV(YI) — 03 parameters (p = 3)
536.60 2 268.30

Regression (Reg)

Residuals (Res) 16.66 4 416 MQre/MQre= 6442 F24=6.94
Lack of fit (LF) 4.62 2 231

Pure error (PE) 1204 2 602 MQueMQr=038  F22=19.00
Total 553.26 6

Explained variance (RZ) 0.97

Maximum of explained variance  0.98

p-value (lack of fit) 0.72

FRAP (YZ) — 03 parameters (p = 3)

Regression (Reg) 10.40 2 5.20

Residuals (Res) 2.04 4 051 MQRreg/MQRes= 10.18  Fau=6.94
Lack of fit (LF) 1.78 2 089

Pure error (PE) 0.27 2 0.13 MQrr /MQpg = 6.68 F22=19.00
Total 12.44 6

Explained variance (RZ) 0.84

Maximum of explained variance 0.98

p-value (lack of fit) 0.13

*SQ= Sum of the square; DF= Degrees of freedom; MS= Mean square



Table S3. Path2Green metric scores of each principle.

Principles Attributed ¢ R
core eason
Weight*
Principle 1: Biomass 6.0 410 Hot trub is a.low—cosf[ agro-industrial .by—
product obtained during beer processing.
Based on a 70 km transport distance (from
Principle 2: Transport 5.0 0.37 Piracicaba to Campinas), the score
corresponds to 0.37.
Principle 3: Pre- 550 1.0 Non-pretreatment was employed to
treatment ' ' prepare the hot trub for the extraction.
Solvents (DES and ethanol) are
Principle 4: Solvent 6.00 +1.0 recommended, aligning with green
chemistry principles.
Principle 5: Scaling 5.00 1.0 The process was carried out in batch
mode.
Purification is required to eliminate
Principle 6: Purification 2.50 +0.5 ethanol before the application of the
extract.
Principle 7: Yield 4.00 +1.0 An exhaustive extraction was performed.
Principle 8: Post- No additional post-treatment is required
2.50 +1.0 o
treatment for the application of extracts.
. Low-energy extraction techniques use
Principle 9: Energy 5.00 -0.50
renewable energy.
Princiole 10- The hot trub extracts are suitable for
ple 1Y 4.5 +1.0 applications in food, nutraceuticals,
Application . .
cosmetics, and pharmaceuticals.
Principle 11: Non-virgin material (hot trub) was
) 6.00 +1.0 :
Repurposing employed as raw material.
o ) The residual biomass, with potential for
Principle 12: Waste 6.00 -0.13 further valorization after extraction, was

management

approximately 13%.
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Figure S1. The total ion current chromatograms of polyphenolic scanning via a mass sensor
on the DES extraction regarding CCRD during run 01
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Figure S2. The total ion current chromatograms of polyphenolic scanning via a mass sensor
on the DES extraction regarding CCRD during run 04
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Figure S3. The total ion current chromatograms of polyphenolic scanning via a mass sensor
on the DES extraction regarding CCRD during run 10 (Central point)
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Figure S4. The total ion current chromatograms of polyphenolic scanning via a mass sensor
on the ethanolic extraction regarding CCRD during run 01
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Figure S5. The total ion current chromatograms of polyphenolic scanning via a mass sensor
on the ethanolic extraction regarding CCRD during run 04
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Figure S6. The total ion current chromatograms of polyphenolic scanning via a mass sensor
on the ethanolic extraction regarding CCRD during run 10



