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Figure S1. GC-MS chromatogram of Q. suber bark aqueous ammonia extract.

Figure S2. Quercus suber tree n Alcornocal de Valdegalindo, Foncastin, Valladolid, Spain



Table S1. Chemical species identified in Q. suber bark aqueous ammonia extract by GC—MS

RT

Area

Peak (min) (%) Assignment
2 4.8108 0.4872 1H-Imidazole, 4,5-dihydro-2-methyl-
4 4.9474  0.5323 Diethyl carbonate
5 5.1670  0.8387 Methane, chloromethoxy-
6 5.2204  0.5830 1-Methoxy-2-methyl-3-butene
7 5.3272  2.1353 2-Furancarboxaldehyde, 5-methyl-
8 5.6596  1.0150 Hexanoic acid
12 5.9682 0.3642 3-Cyclobutene-1,2-dione, 3,4-dihydroxy-
13 6.1403 13106 4—Hydroxy—3-[[1,3—dihydroxy—2-propoxy]methyl]-1H-pyrazole-5—
carboxamide
14  6.2887 3.8163 Glycerin
15 6.3184  3.8476 Glycerin
4-Hydroxy-3-[[1,3-dihydroxy-2-propoxy]methyl]-1H-pyrazole-5-
16  6.5974 3.0940 carboxamide; 3(5)-[[1,2-Dihydroxy-3-propoxy]methyl]-4-hydroxy-1H-
pyrazole-5(3)-carboxamide
17 6.7992 1.9123 a-Amino-y-butyrolactone
18 7.0900  3.5795 2-Azabicyclo[2.2.1]heptane
27 8.4611 2.7350 Benzoic acid
28 8.5026 0.5628 Octanoic acid
29 8.5323 0.3783 a-pyrone-6-carboxylic acid
30 8.6450 0.8336 a-D-Mannopyranoside, methyl 3,6-anhydro-
33 9.1080 0.4768 Dianhydromannitol
34 9.1733  1.1565 Benzofuran, 2,3-dihydro-
36 9.6066 0.7592 Acetamide, N,N'-thiobis-
39 9.8440  0.8848 Nonanoic acid
40 10.2238 0.5838 5-Nitro-3-cyano-2(1H)-pyridone
41 10.4197 0.6269 Cycloserine
44 10.8530 0.4125 Benzamide
45 10.9005 0.4053 Benzamide
46 10.9835 0.5358 o-D-Xylofuranoside, methyl
48 11.1497 0.8553 Octane, 1-(ethenylthio)-
49 11.2150 0.4622 Benzaldehyde, 4-hydroxy-
50 11.3812 0.3539 3-Amino-4,5-dihydro-3H-[1,4'bipyridinyl-2,6-dione
54  11.7017 0.9917 Vanillin
55 11.9807 0.5968 2-Propenoic acid, 3-phenyl-
56 12.1766 1.7044 Heptanedioic acid
57 12.3546  1.6925 Cyclohexane, 1,3-dimethyl-, trans-
58 125861 2.2905 1-Decene
59 12.7107 0.4434 Oxazole, 2,4-dimethyl-
60 12.8116 0.2830 Apocynin
62 129659 1.0154 Propanoic acid, 3-hydroxy-
63 13.0609 0.4724 Propanoic acid, 3-hydroxy-
64 13.1440 0.5911 Benzoic acid, 4-hydroxy-
65 13.1855 0.9933 Benzoic acid, 4-hydroxy-
66 133280 1.3279 Octanedioic acid
67 13.3933 1.7386 2,2'-Heptamethylene-di-2-imidazoline
68 13.6188 0.5677 Pentadecanoic acid
69 13.7316 3.3262 Benzoic acid, 4-hydroxy-3-methoxy-
70 139156 0.4026 Nonanedioic acid, monomethyl ester
71 14.4557 2.1617 Azelaic acid (or nonanodioic acid)
72 14.6575 0.3131 3-(Ethyl-hydrazono)-butan-2-one
74  14.8118 0.3921 2-Propenamide, 3-phenyl-
75 14.8831 1.0172 N-(Trifluoroacetyl)-N,0,0',0"-tetrakis(trimethylsilyl)norepinephrine
77 154113 0.9514 2H-Pyran-2-one, tetrahydro-4-hydroxy-6-pentyl-
79 15.6665 0.8425 Benzaldehyde, 3,4,5-trimethoxy-
80 15.8565 0.3840 Trehalose
81 159930 0.4175 Thiazolo[5,4-d]pyrimidine, 5-methyl-
82 16.1829 0.3554 Cyclooctane, 1,2-dimethyl-
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17.0494
17.5836
17.7261
17.9041
18.0644
18.4145
18.7588
19.0793
19.2752
19.4948
19.7856
19.9993
20.7174

0.2255
1.0127
0.2740
0.8591
1.3185
0.3436
0.2692
1.4995
0.3104
1.6066
0.4921
2.2008
1.5143

2-Propenoic acid, 3-(4-hydroxy-3-methoxyphenyl)-
Hexadecanoic acid, methyl ester
1-Tetradecene
n-Hexadecanoic acid
Scopoletin
Cycloheptadecanone
Benzonitrile, 4-(2-chlorobenzylidenamino)-
Acetic acid, 3,7,11,15-tetramethyl-hexadecyl ester
trans-3,4-Dimethoxy-2-ethoxy-.beta.-methylstyrene
Methyl stearate
Octadecanoic acid
Cyclopentadecane
Octadecanedioic acid




Table S2. Examples of antimicrobial activity reported in the literature for other natural products rich in
glycerin, vanillic acid, and azabicyclo derivatives.

Phytochemical Plant Microorganism Effectiveness Ref.
Streptococcus pyogenes 1Z =18 mm
Staphylococcus aureus 1Z =30 mm
gz Zt‘;‘fgl’; Escherichia coli 1Z =25 mm (1]
Proteus mirabilis 1Z=23 mm
Glycerin Salmonella typhi IZ=11 mm
Salvadora S. aureus 1Z=6.635 mm 2]
persica Aspergillus terreus 1Z=6.77 mm
Aphelandra E. coli 1IZ =14 mm 3]
squarrosa
E. coli MIC = 25,000-100,000 pg-mL-!
) Klebsiella pneumoniae MIC =25,000-50,000 ug-mL"!
Casuarina P ; MIC = 50.000 wo-mL-!
P . aeruginosa ,000 pg-m
eq”i’se”f olia Bacillus subtilis MIC = 50,000-150,000 pg'mL"' [4]
caves S. aureus MIC = 25,000-100,000 pg-mL"
Micrococcus MIC = 50,000-150,000 pg-mL"!
B. subtilis n.a.
Corynebacterium diphtheriae 1Z =20 mm
C. diphtheriticum 1Z = 19-20 mm
M. lysodiecticus 1Z =20 mm
S. aureus 1Z = 19-20 mm
S. epidermidis 1Z =20 mm
S. saprophyticus IZ=17-18 mm
Enterococcus faecalis 1Z =20 mm
E. faecalis 2400 IZ =18 mm
E. faecium IZ =18 mm
Onosma Streptococcus pneumoniae 1Z =20 mm
hispidum root S. pyogenes 1Z = 18-20 mm [5]
bark, 500 E. coli WT n.a.
pg-mL! E. coli BU40 n.a.
Vanillic acid E. coli FPL5014 n.a.
K. pneumoniae n.a.
P. mirabilis n.a.
P. aeruginosa PAO286 n.a.
S. typhi n.a.
S. paratyphi A n.a.
S. paratyphi B n.a.
Shigella dysenteriae n.a.
S. sonneie n.a.
S. flexneriae n.a.
Ruta S. aureus ATCC 25923 1Z=14.7-16.3 mm
chalepensis E. coli ATCC 35218 12 =13.3-17.3 mm
stems P. aeruginosa ATCC 27853 1Z="7.7-177 mm
R chalepensis S. aureus ATCC 25923 1Z=12.3-15.3 mm [6]
leaves E. coli ATCC 35218 1Z =14.3-16.3 mm
P. aeruginosa ATCC 27853 1Z=9.7-16.7 mm
S. aureus ATCC 25923 IZ=15-16 mm

R. chalepensis

E. coli ATCC 35218

17 =13-15.7 mm

flowers P. aeruginosa ATCC 27853 IZ =15-16.3 mm
pincfz;ZZi)ark Acinetobacter baumannii MIC = 200,000 pg-mL! [7]
Azadirachta Aeromonas hydrophila MIC = 3200 pg-mL-!
Azabicyclo indica + S. aureus MIC = 3460 pg-mL"!
derivates Ocimum S. epidermidis MIC = 4200 pg-mL"! [8]
sanctum P. aeruginosa MIC = 4820 pg-mL"!
leaves Vibrio harveyi MIC = 3750 pg-mL"!




V. vulnificus

MIC = 4460 pg'mL!

Melia dubia E. coli 1Z =16 mm
leaves, ?10 S. aureus 1Z = 15mm %]
pg-mL
Dioscorea S. aureus ATCC 25923 1Z > 6-8 mm
hispida tuber, [10]
50,000 E.coli ATCC 25922 1Z > 6 mm
pg-mL!

IZ: inhibition zone; MIC: Minimum Inhibitory Concentration; n.a.:

not activity.



Table S3. Inhibition values reported in the literature for Q. suber extracts against pathogenic
microorganisms.

Collection  Part of

. Solvent Microorganisms Effectiveness Ref.
site the plant
Candida albicans MIC =105 pg-mL"!
C. krusei MIC = 100 pg-mL!
.. C. guilliermondii MIC = 80 pg-mL"!
A{geerlia Acorn A((;f)t(;)r;e Trichophyton verrucosum MIC =20 pg'mL" [I1]
T. mentagrophytes MIC =20 pg-mL"!
Epidermophyton floccosum MIC =45 pg-mL"!
Aspergillus flavus MIC = 60 pg-mL"!
Staphylococcus aureus ATCC _
25023 1Z =12.1£0.5 mm
Bejaia Methanol:water Listeria innocua innocua CLIP na.
Algerié Bark (1:1), 74915 [12]
3000 pg'mL™!  Escherichia coli ATCC 25922 n.a.
Pseudomonas aeruginosa ATCC
7955 1Z =10.07+0.1 mm
C. albicans L13 (IHEM 15835) MIC = 25,000 pg-mL"!
Rabat C. albicans L2 (IHEM 15824) MIC = 25,000 pg-mL"! [13]
Morocc’o Bark Methanol C. albicans L5 (IHEM 15827) MIC = 25,000 pg-mL"!
C. albicans L14 (IHEM 15836) MIC = 12,500 pg-mL"!
C. albicans L12 (IHEM 15834) MIC = 50,000 pg-mL"!
Bark T. rubrum M143 MIC = 50,000 pg-mL"!
s, Methanol C. albicans L5 MIC = 12,500 pg-mL"! [14]
Leaf T. rubrum M143 MIC = 50,000 pg-mL"!
C. albicans L5 MIC = 50,000 pg-mL"!
Bacillus subtilis 1Z=12 mm
E. coli IZ =13 mm
Streptococcus pneumoniae IZ=11 mm
Leaf S. aureus 1Z=12 mm
A. niger 1Z =14 mm
Penicillium sp IZ=12 mm
Tamil Nadu, Methanol, Fusarium oxysporum 1Z =15 mm [15]
India 120 pg-mL™! B. subtilis IZ=12 mm
E. coli I1Z =25 mm
S. pneumonia IZ=15 mm
Stem S. aureus IZ =16 mm
Aspergillus niger 1Z =14 mm
Penicillium sp IZ =14 mm
F. oxysporum 1Z =20 mm

1Z: inhibition zone; MIC: Minimum Inhibitory Concentration; n.a.: no activity at the highest concentration
tested; n.s.: not specified



Table S4. Inhibitory values reported in the literature for bioactive natural substances against the pathogens

under study.

Source/Solvent

Pathogen . Natural Product Inhibitory Value Ref.
extraction
Aqueous Quercus suber bark extract MIC = 1500 pg-mL! This
ammonia COS-Q. suber bark MIC = 1000 pg'mL work
extract (1:1) Q. suber bar HE
Mentha pulegium _ I
leaves and flowers ECso = 18.87 uL-mL
Eucalyptus radiata flowers ECso=15.34 pL-mL"!
Lavandula angustifolia _ i
leaves and flowers ECso=21.28 pL-mL
Origanum compactum _ 4
leaves and flowers ECso=17.75 pL-mL
Commercial Rosmarinus officinalis _ I
EOs leaves and flowers ECs0=16.79 pL-mL [16]
Syzygium aromaticum _ o
flowers buds ECso=10.09 pL-mL
Thymus vulgaris _ R
leaves and flowers ECso=12.52 pL-mL
Citrus aurantium L. ssp. ECso = 10.36 pL-mL"!
amara blossoms
C. sinensis peel ECso=11.19 uL-mL"!
Monilinia Dittrichia viscosa MIC = 200 pg'mL-!
fructigena n-hexane young shoots (7]
Ferula communis aerial part MIC > 400 pg-mL!
F. communis root MIC = 400 pg-mL"!
Prunus laurocerasus fruits MIC > 1000 pg-mL!
P. laurocerasus leaves MIC > 1000 pg-mL
Cornus mas fruits MIC > 1000 pg-mL!
C. mas leaves MIC > 1000 pg-mL!
Methanol C. mas fruits seeds MIC > 1000 pg-mL-! (18]
or n-hexane Morus nigra immature fruits MIC > 1000 pg-mL!
M. nigra leaves MIC > 1000 pg-mL-!
M. alba immature fruits MIC > 1000 pg-mL!
M. alba leaves MIC > 1000 pg-mL-!
Rosa canina fruits MIC > 1000 pg-mL!
Water Punica granatum peel MIC = 50,000 pg-mL"! [19]
Salix alba bark IR =20%
Ethyl alcohol S.’alba leaves n.a.
Equisetum arvense n.a
(96 %) Artemisia absinthium [20]
. -1 =709
(2000 pg-mL™1) aerial parts IR =20%
A. vulgaris aerial parts IR =30%
Aqueous O. suber bark extract MIC = 1500 pg-mL-! This
ammonia _ o
extract (1:1) COS-Q. suber bark MIC =750 pg'mL work
M. pulegium leaves and ECso = 21.43 uL-mL"!
flowers
E. radiata flowers ECso =20.80 pL-mL"!
M. laxa L. angustifolia ECso=21.23 uL-mL"!
. leaves and flowers
Commercial O. compactum [16]
EOs - comp ECso=20.20 uL-mL"

leaves and flowers

R. officinalis
leaves and flowers

ECso = 17.30 uL-mL"!

S. aromaticum flowers buds

ECso= 6.74 pL-mL"!

T. vulgaris leaves and flowers

ECso = 14.38 uL-mL"!




C. aurantium subsp. amara
blossoms

ECso=10.96 uL-mL"

C. sinensis peel

ECso=11.52 uL-mL"!

D. viscosa young shoots

MIC =200 pg-mL!

n-hexane F. communis aerial part MIC > 400 pg-mL"! [17]
F. communis root MIC = 400 pg-mL"!
Water P. granatum peel MIC > 50,000 pg-mL"! [19]
S. alba bark IR =20%
S. alba leaves IR = 0%
(;(;l(%l alf’glt}f’_ll) E. arvense IR = 0% [20]
He A. absinthium aerial parts IR =22%
A. vulgaris aerial parts IR =22%
Aqueous Q. suber bark extract MIC > 1500 pg-mL-! This
ammonia (1:1) COS-Q. suber bark MIC =750 pg-mL"! work
E. arvense MIC > 1500 pg-mL"!
N Water Urtica dioica MIC > 1500 pg-mL"! [21]
FPATYUI ) ethanol:water
(1: lj Silybum marianum capitula MIC > 1500 pg-mL"! [22]
Methz(1r11f)11;water Rubia tinctorum roots MIC = 250 pg-mL"! [23]
Aqueous Q. suber bark extract MIC = 750 pg-mL! This
ammonia _ "
extract (1:1) COS-Q. suber bark MIC =375 pg-mL work
Aqueous Uncaria tomentosa bark MIC = 187.5 ug-mL"!
ammonia _ R [24]
extract (1:1) COS-U. tomentosa MIC =39.05 pg'mL
Commercial Allium-based extract MIC = 100 pg-mL"! [25]
product
Ortgqnum heracleoticum MIC > 500,000 pg-mL"
inflorescences
Water extract S. officinalis leaves MIC > 500,000 pg-mL™! [26]
R. oﬁ‘icuzlahs leaves and MIC > 500,000 pg-mL"
owers
P 0 Pinus sylvestris bark MIC =100 pg-mL"!
cactorum Ethanol 96 % P. abies bark MIC =100 p.g-rnL‘l [27]
Eucalyptus. citriodora MIC > 28,000 pg-mL"! [28]
Melaleuca quinquenervia MIC > 28,000 pg-mL!
Leptospermum pertersonii MIC > 28,000 pg-mL!
Polylepis racemosa MIC > 28,000 pg-mL"!
Junierus oxycedrus MIC > 28,000 pg-mL!
> . -1
Commercial Cymboppgon nardus MIC > 28,000 ug mL_1
EOs Pelargonium graveolens MIC = 28,000 ug-mL [29]
Cuminum cyminum MIC > 28,000 ug-mL!
Mpyrristica fragrans MIC > 28,000 pg-mL"!
C. martini MIC = 28,000 pg-mL!
M. pulegium n.a.
M. spicata n.a.
T. vulgaris MIC = 14,000 pg-mL"!
Aqueous Q. suber bark extract MIC = 1000 pg-mL"! This
ammonia (1:1) COS-Q. suber bark MIC =750 pg-mL-! work
Water MIC > 2000 pg-mL™!
E Hydroalcgholic
’ extraction _ I
amytovera (ethanol:water, Moringa oleifera leaves MIC = 1000 pgrmL [30]
70:30)
Methanol

extraction

MIC = 1000 pg-mL"!




Water extract +
Maltodextrins

Hydroalcoholic
extract with
maltodextrins
(50 % ethanol)

MIC > 2000 ug-mL!

MIC = 1000 pg-mL"!

Methanol/water
(1:1, vv)

P. granatum var. nana fruits

MIC = 1500 pg-mL-!

Methanol/water
(1:1, vv)

Hibiscus syriacus flowers

MIC =750 pg-mL"!

H. syriacus leaves

MIC = 1000 pg-mL"!

Methanol/water
(1:1, vv)

Limonium binervosum
flowers

MIC = 1500 pg-mL-!

L. binervosum leaves

MIC = 1500 pg-mL"!

P.
syringae
pv.
syringae

Aqueous
ammonia (1:1)

Q. suber bark extract

MIC = 750 pg-mL!

COS-Q. suber bark

MIC =375 pg-mL"!

Ethanol,
10,000 pg-mL-!

Allium sativum leaves

17 =19.5-23.4 mm

Azadirachta indica leaves

1Z=15.5-18.2 mm

A. cepa leaves

17 =13.2-14.6 mm

Ficus carica leaves

17=10.2-12.4 mm

M. oleifera leaves

17 =17.25-24.4 mm

Psidium guajava leaves

17 =8.1-9.9 mm

[34]

Commercial
EO

T. vulgaris leaves

MIC = 1400 pg-mL"!

O. vulgare leaves

MIC = 5800 pg-mL-!

Commercial
EO

R. officinalis aerial parts

MIC = 125 pg-mL"!

T. daenensis aerial parts

MIC = 3.92-15.68 pg-mL"

Foeniculum vulgare
aerial parts

MIC = 62.72-125 pg'mL"!

M. spicata aerial parts

MIC = 31.36-62.72 pg'mL"!

M. piperita aerial parts

MIC = 62.72 ug-mL!

P. graveolens aerial parts

MIC = 62.72 ug-mL!

[36]

IR: inhibition rate; IZ: inhibition zone diameter; MIC: Minimum Inhibitory Concentration; n.a.: not activity

at the highest concentration tested; ECso: effective concentration 50%.
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