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Membrane material specification

Table S1. Technical specifications for the NF membranes DL (Suez (GE)™), NFW (Synder™),

and NDX (Synder™).
Series DL NFW NDX
Feed Foods/Industrial Foods/Industrial/Wastewater ~Foods/Industrial/ Wastewater
Type Low Energy, Low Pressure Softening High rejection, Softening

pH Range 2-10 4-10 3-10.5
Flux (GFD)/psi 28/220 50-55/110 35-45/110
MgSO4 Rejection 98.0% 97.0% 95.0%
Pore sizeMWCO ~150-300 Da ~300-500 Da ~500-700 Da
Polymer Polyamide-TFC Polyamide-TFC Polyamide-TFC

* Information provided by Sterlitech Corp. (USA).



Table S2. List of the metabolites that were identified tentatively ([[M+H], M+H]"), and those quantified by UHPLC-ESI-MS-MS during
the membrane treatments carried-out (DL, NFW, and NDX). The table also shows some particular molecular and chemical properties

of the presented metabolites.

Tentative Identification ~ ciccular - Theoretical M] [M-H} [M+HI  F-DL(t5) P-DL(t180) F-NFW(5)  P-NFW(t180) F-NDX(t5)  P-NDX(t180) pKa References
weight (Da) Mass (m/z)
Phenolics
imirgioti 1. 2016, Y.
Quinic acid 192.17 192.06 C/HuOs  C/HuOs  CHuOs Yes Yes Yes Yes Yes 3.46 Simirgiotis et al. 2016, Yang
and Rainville, 2020
3-O-caffeovlquini id (3 Simirgiotis et al. 2016,
@ eoé S‘X;“C ad 35431 354.10 CiHisOs  CisHrOr  CisHuOy Yes Yes Yes Yes Yes Yes 3.59,8.59 Fernandez-Galleguillos et al.
2023
p-coumaroyl malate 280.23 280.06 CisHi207 CisHuOr CisHi:07 Yes Yes 3.33 Simirgiotis et al. 2016
Simirgiotis et al. 2016,
Isorhamnetin 315.02 316.06 CieH1207 CieHuO7 CieH1:07 Yes 6.38 Fernandez-Galleguillos et al.
2023
Apigenin 269.05 270,05 CeHuOs  CuHsOs  CisHuOs' Yes 6.57 de Dicastillo et al, 2017,
Simirgiotis et al. 2016
Ferulic acid 194.18 194.06 CioHioOs CiHsOr CioHuOs' Yes Yes Yes 430,881 cetak 2012%%";;”'3“1” e
. . . . 6.69, 7.45, Jincy and Sunil, 2022, de
Ellagic acid 302.20 302.01 C1sHeOs C1sHs0s C1sH7Os Yes Yes Yes 9.61,11.50 Dicastillo et al. 2017
7-O-Methylisorhamnetin 329.07 329.07 CivHuO7 CrHi07 Ci7His07* Yes Simirgiotis et al. 20165
Compounds 1<%e.nt1f1ed Phenolics
and quantified
4485103 Lopez et al. 2018, Junqueira-
Gallic acid 170.12 170.02 C7HeOs C/HsOs C7H-Os* Yes Yes Yes T Gongalves et al. 2015, Pérez-
13.0 .
Almeida et a. 2022
Cryptochlorogenic acid 354.31 354.10 CieH1s09 CieHi7Oy CisHiO9* Yes Yes Yes Yes Yes Yes 3.44 Simirgiotis et al. 2016
Simirgiotis et al. 2016, Navarro-
Chlorogenic acid 354.31 354.10 CisH1s0o CisH1709 CisH1909* Yes Yes Yes Yes Yes Yes 3.59, 8.59 Orcajada et al. 2021, Fernandez-
Galleguillos et al. 2023
462 907 Lépez et al. 2018, Salehi et al.
Caffeic acid 180.16 180.04 CoHsOx CoH7Ox CoHoOs* Yes Yes Yes ’ 1'1 2 ’ 2021, Navarro-Orcajada et al.
) 2021
p-Coumaric acid 164.16 164.05 CoHiOs CoH-Ox CoHoOs* Yes Yes Yes Yes Yes Yes 434,883 Junqueira-Gongalves etal. 2015,
Aguilar-Hernandez et al. 2017
Rutin 610.52 610.15 C27H30016 C27H20O16- CHz1016* Yes Yes Yes 7.21,7.52 Xiao et al. 2021
7.17, 8.26, Junqueira-Gongalves et al. 2015,
Quercetin 302.23 302.40 CisH107 CisHoO7 CisHuO7 Yes Yes Yes 10.13,12.30,  Aguilar-Hernandez et al. 2017,

13.11

Xiao et al. 2021




Amino acids

pkal (a-
carboxyl
. I Molecular Theoretical group),
Tentative Identification ) M1 [M-HJ [M+HJ" F-DL(t5) P-DL(t180) F-NFW(t5) P-NFW(t180) F-NDX(t5) P-NDX(t180) References
weight (Da) Mass (m/z) pka2 (a-
amino
group)
Aspartic acid 133.10 133.04 GHNO:  GHON-  GH:ON' Yes Yes Yes Yes Yes 1.88, 3.65, Cabrera-Barjas et al. 2020,
9.60 Idrees et al. 2020
Proline 11513 115.06 GHNO:  GHON  GHiON* Yes Yes 1.99, 10.60 Cabrera-Barjas et al. 2020,
Idrees et al. 2021
Valine 117.15 117.08 GHuNO:  GHuwO:NN- CsHiO:N* Yes Yes Yes Yes 2.32,9.62 Cabrera-Barjas et al. 2020,
Idrees et al. 2022
) . Cabrera-Barjas et al. 2020,
Tryptophan 204.23 204.09 CuHiN2O2  CuHuN202 CuHN20» Yes 2.83,9.39 Idrees et al. 2023
Leucine 131.17 13117 GHuNO:  GHiNOr  CHuNO:' Yes 2.36,9.60 Cabrera-Barjas et al. 2020,
Idrees et al. 2024
Isoleucine 131.17 131.17 CHuNO:  CHuNOr  CeHuNO» Yes 2.36,9.61 Cabrera-Barjas et al. 2020,
Idrees et al. 2025
Methionine 149.21 149.05 GHiNO:S  CHuNO:S  CsHiNO:S' Yes 228,921 Cabrera-Barjas et al. 2020,
Idrees et al. 2026
Arginine 17420 17222 CHuNOS  CHuNOS  CHiNO:S' Yes 217,904, Cabrera-Barjas et al. 2020,

12.48

Idrees et al. 2027




Membrane permeate filtration
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Figure S1. Curves of TMP (bar) values versus permeate-flux (1/m2h) for the new membranes tested
during the filtration of distilled water: a) DL membrane, b) NFW membrane, c) NDX membrane,
(processing temperature: 20 °C).
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Figure S2. Schematic membrane fractionation process and representation of the identified
molecules in each stream (feed and permeate) during the treatments DL, NFW, and NDX,

respectively. The mentioned membrane treatments were carried-out consecutively.
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