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S.1. Results

Table S1. UHPLC-PDA-ESI-MS? identification data of compounds detected in the dried fruit extracts of Prunus spinosa.
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ea nalyte (min) (am) (m/z) ions (m/z) tary ions xtracts eferences
3-Hydroxy-2,3-dihydromaltol
1 2.5 295 - - 145 - BFD, DEFD, EAFD, MED 1
(2,3-dihydro-3,5-dihydroxy-6-methyl-4(H)-pyran-4-one) B
2 5-Hydroxymethylfurfural (HMF)ab 3.2 285 - - 127 109 ‘B;I?]'DDEFD' EAFD, MED, [2, 3]
BFD, DEFD, EAFD, MED
3 5-Hydroxymethoxymethyl-2-furanmethanol® 32 285 - - - - WR ]5 ’ - MED, -
4 Vanillic acid O-hexoside 3.9 250, 290 329 167 - - BFD, EAFD, MED, WRD -
5 Protocatechuic acid 4-O-hexoside 43 280 315 153 - - EAFD [4]
6 Protocatechuic acid? 4.6 igg 153 153 155 155 DEFD, EAFD -
7 Unidentified 52 325 517 335 - - BFD, MED, WRD -
8 cis-3-O-Caffeoylquinic acid 5.7 322 353 191,179 - - BFD, MED [5]
o . 325 353 (191, 179),
9 3-O-Caffeoylquinic acid hexoside 6.2 205 515 335,341, 179 BFD, MED [6]
e N 325 BFD, DEFD, EAFD, MED,
10 3-O-Caffeoylquinic acid (neochlorogenic acid) 6.7 265,211 353 191,179, 135 - - WRD 71
- 267
11 p-Hydroxybenzoic acid2 7.1 290 137 - - - DEFD, EAFD -
12 Unidentified 7.4 280 505 379 - - EAFD -
13 (Epi)catechin derivative 7.5 280 415 289, 245 - - DEFD -
14 Caffeoylshikimic acid derivative 8.0 - 505 335,179 - - EAFD [5]
15 Vanilloyl malate hexoside 89 260 445 329,167 - - EAFD -
16 3-O-p-Coumaroylquinic acid 9.2 310 337 163,191 - - BFD, DEFD, EAFD, MED [5]
17 p-Coumaric acid O-hexoside 9.7 280 325 163 - - EAFD [8]
18 Amygdalin 10.1 210 456 323,221 - - BFD [9]
216, 260,
19 Vanillic acid? 10.1 290 167 167 169 169 DEFD -
20 5-O-Caffeoylquinic acid (chlorogenic acid, CHA)2 10.6 325 353 191,179 - - BFD, DEFD, EAFD, MED [7]
215, 325,
21 cis-3-O-Feruloylquinic acid 11.0 2'93 367 193 - - DEFD, EAFD, MED [5]
22 Unidentified 11.2 300, 225 415 293 - - BFD -
23 4-O-Caffeoylquinic acid (cryptochlorogenic acid)a 115 325,215 353 173,191, 179 - - BFD, DEFD, EAFD, MED [7]
24 Cyanidin 3-O-glucoside (CYG)? 11.6 515,280 447 285, 401 449 287 BFD -
25 Caffeic acid 3/4-O-hexoside 12.1 320 341 179,135 - - DEFD, EAFD -
26 3-O-Feruloylquinic acid 12.5 322 367 193 - - EAFD [5]
27 Vanillina 13.3 285 - - 153 153 DEFD, EAFD -
28 cis-3-O-p-Coumaroylquinic acid 14.6 305 337 163 - - DEFD, EAFD [5]
29 Caffeoylquinic acid dehydrodimer 14.9 330, 287 705 513,339 - - MED, WRD (101
30 4-O-Caffeoylshikimic acid 15.2 325 335 179,135 - - DEFD, EAFD [5]



31 p-Coumaric acida 15.8 310 163 - - - DEFD -
32 4-O-Feruloylquinic acid 16.5 320,217 367 176 - - EAFD [5]
33 Caffeoylshikimic acid 17.4 280 335 161,135,179 - - BFD, DEFD, EAFD, MED [5]
34 Caffeoylshikimic acid 18.9 215 335 161,179 - - DEFD, EAFD [5]
35 Unidentified 20.9 280 317 287 - - DEFD -
36 p-Coumaroylshikimic acid 23.8 300, 205 319 1191' 6;15;52775, - - DEFD, EAFD [11]
37 Aromadendrin hexoside (dihydrokaempferol hexoside) 243 280, 328 449 287,151, 269, 201 - - EAFD [12]
38 Quercetin hexoside-pentoside 24.7 354 595 301, 433 - 303 BFD -
39 p-Coumaroylshikimic acid 253 313, 290 319 145, 275, 257 - - DEFD, EAFD [11]
40 Quercetin 3-O-p-D-galactoside (hyperoside)? 26.2 264, 355 463 301 - 303 EAFD -
41 (Qrzfi;c)(:tm 3-0-(6"-O-a-L-rhamnopyranosyl)-f-D-glucopyranoside 2%.6 265, 350 609 301 } 303 BED, EAFD, MED )
42 Quercetin 3-O-p-D-glucopyranoside (isoquercitrin)a 27.7 260, 355 463 301 - 303 DEFD, EAFD -
43 Quercetin 3-O-(2"-O-B-D-glucopyranosyl)-a-L-arabinofuranosidea 28.7 255, 355 595 433,301 - 303 BFD, MED -
44 Quercetin 3-O-a-D-xylopyranoside (reinutrin)a 30.1 256, 356 433 301 435 303 DEFD, EAFD -
45 Quercetin 3-O-a-L-arabinopyranoside (guaiaverin)? 30.4 255, 355 433 301 435 303 DEFD, EAFD -
46 Quercetin 3-O-a-L-arabinofuranoside (avicularin)2 35.1 255, 355 433 301 435 303 DEFD, EAFD, MED -
gy Quercetin 3-0-(4"-0-f-D-glucopyranosyl)-a-L-rhamnopyranoside 358 254,355 609 447,301 611 449,303  BFD, EAFD, MED -
(multinoside A)a
48 Quercetin 3-O-a-L-rhamnopyranoside (quercitrin)? 36.5 255, 355 447 301 449 303 DEFD, EAFD, MED -
49 Quercetin malyl-pentoside 38.0 254, 350 549 433,301 - 435, 303 EAFD -
50 Quercetin malyl-pentoside 39.3 255, 355 549 433,301 - 435, 303 DEFD -
51 Kaempferol hexoside 42.0 255, 355 447 285 - 287 DEFD -
52 Quercetin acetyl-hexoside-rhamoside 46.5 254, 350 651 609, 301 - 303 EAFD, MED -
53 Quercetin (QU)a 49.2 255, 356 301 - - 303 DEFD, EAFD, MED -
54 Unidentified 50.9 350 337 322 - - DEFD -

a Identified with authentic standards. P Identified by NMR. Rf, retention times. UV Amax, absorbance maxima in UV-Vis spectra. [M-H]-, deprotonated molecular ions in MS spectra
recorded in a negative ion mode. [M+H]*, protonated molecular ions in MS spectra recorded in a positive ion mode. Nomenclature of quinic acid esters including chlorogenic acid
isomers is according to IUPAC rules adopted by Clifford et al. [7,13].
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Figure S1. Representative UHPLC chromatograms at 280 nm of (a) methanol extract from dried fruits of
Prunus spinosa, MED; ethyl acetate fraction from dried fruits, EAFD (b); and water residue from dried fruits,
WRD. Peak numbers refer to those implemented in the Supplementary Table S1.



Table S2. Quantitative profile of the Prunus spinosa fruit.

Dried fruit Fresh fruit
Total contents: mg/g fw mg/g dw mg/g fw* mg/g dw
TPC (GAE) 5.47 £0.09 13.43 +0.24 13.69 + 0.55 33.63 +1.36
TPH 1.96 +0.12 9.61 £ 0.30 4.46 £ 0.09 10.97 +0.22
TPA 1.67 £0.10 411+0.26 3.07 +0.05 7.55+0.13
TAC n.d. n.d. 0.72 +£0.02 1.78 £0.04
TFL 0.29 £0.02 0.72 £0.04 0.66 +0.03 1.63+0.08
TTC (PB2) 1.67 £0.05 410+0.12 6.96 +0.30 17.10+0.74
MRPs 0.19+0.01 0.46 +0.03 n.d. n.d,
Individual compounds:
Avicularin 0.13+£0.02 0.32 £0.04 0.21 £0.02 0.51 +£0.05
Hyperoside n.d. n.d. 0.02 = 0.0007 0.04 +0.001
Isoquercitrin n.d. n.d. 0.01 +0.0006 0.03 +0.001
Rutin 0.08 +0.006 0.20+0.01 0.25+0.003 0.61 +0.007
Quercitrin 0.02 +0.002 0.05 +0.005 0.02 +0.001 0.06 +0.004
Quercetin 0.01 +0.002 0.03 +0.005 n.d. n.d.
Cyanidin 3-O-glucoside n.d. n.d. 0.31+0.02 0.75+0.05
Cyanidin 3-O-rutinoside n.d. n.d. 0.22+0.01 0.53 +0.03
Peonidin-3-O-glucoside n.d. n.d. 0.15+0.01 0.38+0.01
Neochlorogenic acid 0.92 +£0.07 2.27+0.17 2.43+0.05 5.96+0.11
Chlorogenic acid 0.03 +0.002 0.07 +0.005 0.15+0.003 0.36 +0.007
Cryptochlorogenic acid 0.43 +0.006 1.06 +0.01 0.24+0.01 0.60 +0.03
5-Hydroxymethylfurfural 0.16 +0.01 0.39 +0.03 n.d. n.d.

Results are presented as means + SD (n = 3). * Values according to Magiera et al. [14]. TPC, total phenolic contents in gallic
acid equivalents (GAE); TPH, total contents of low-molecular-weight phenols determined by HPLC-PDA; TPA, total phe-
nolic acids; TAC, total anthocyanins; TFL, total flavonoids; TTC, total tannins in procyanidin B2 (PB2) equivalents; fw, fresh
weight; dw, dry weight. N.d.: below the limits of quantitation (LOQ) or detection (LOD).
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Figure S2. Effect of fruit extracts/fractions (5-100 pg/mL) and standards (5-50 uM) on viability
(membrane integrity) of human immune cells expressed as a percentage of PI(-) cells (propidium io-
dide-negative): (a) effect on viability of neutrophils after 24 h incubation; (b) effect on viability of
PBMC s after 48 h incubation. Extracts/fractions: MED, methanol-water (75:25, v/v) extract of dried
fruits; DEFD, diethyl ether fraction of MED; EAFD, ethyl acetate fraction of MED; BFD, n-butanol
fraction of MED; WRD, water residue of MED. Standards: DEX, dexamethasone; QU, quercetin; CHA,
chlorogenic acid; PB2, procyanidin B2; HMF, 5-Hydroxymethylfurfural; Positive control: Triton X-100
solution (98.6% of PI(+) cells). Data expressed as means + SD of five independent experiments per-
formed with cells isolated from five independent donors. Statistical significance in Dunnett’s test: *p <
0.05 compared with the stimulated control (+)st.



Table S3. Correlation (r) coefficients and probability (p) values of linear relationships between biological activity
parameters and phenolic contents of Prunus spinosa fruits extracts.

Neutrophils
r (p) for ROS level TNEF-a secretion ELA-2 secretion IL-8 secretion
TPC -0.7099 (0.000)* -0.5936 (0.020)* -0.6390 (0.002)* -0.1314 (0.641)
TPH+TTC -0.6479 (0.001)* -0.5292 (0.042)* -0.6510 (0.001)* -0.1317 (0.625)
PBMCs

r (p) for TNEF-a secretion IL-10 secretion IL-6 secretion
TPC -0.9116 (0.000)* 0.5549 (0.032)* -0.9378 (0.000)*
TPH+TTC -0.9134 (0.000)* 0.6685 (0.006)* -0.9774 (0.000)*

Values calculated using activity and concentration parameters reported in Table 1 and Figures 4-6. TPC, total
phenolic contents in gallic acid equivalents (GAE); TPH, total contents of low-molecular-weight phenols de-
termined by HPLC-PDA; TTC, total tannins in procyanidin (PB2) B2 equivalents. Asterisks mean statistical
significance of the linear relationships (p <0 05).
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