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Table S1. Target list of phenolic compounds

) Fragment
Compound Molecular [M-H] tr (min) Fragments (m/z) elemental
formula (m/z)
formula
2'4'-Dihydroxychalcone | CisHi203 239.0714 10.10 119.0491 CsH70
93.0340 CeHs0
4-hydroxybenzoic acid C7HeO3 137.0244 1.40
65.0390 CsHs
219.0657 C12H1104
8-Prenylnaringenin C20H200s5 339.1238 10.00
119.0497 CsH70
117.0340 CsHsO
Apigenin Ci5H100s 269.0455 8.10
151.0031 C7H304
135.0446 CsH702
Caffeic acid CoHs04 179.0350 1.40
134.0346 CsHeO2
203.0705 C12H1103
Catechin C15sH1406 289.0718 3.80
123.0458 C7H702
209.0597 C14HoO2
Chrysin CisH1004 253.0506 9.70
143.0491 Ci0H70
103.0548 CsHy
Cinnamic acid CoHs02 147.0452 4.50 147.0446 CoH702
146.8973 CsH303
' ‘ 137.0244 C7Hs03
Epicatechin Ci5H140e6 289.0718 4.30 151.0401 CsH<Os
151.0037 C7H304
Eriodictyol CisH1206 287.0561 6.40
135.0452 CsH702
136.0181 C7H403
Ethyl vanillin CoH1003 165.0557 5.60 137.0233 C7Hs03
108.0219 CeH402
134.0373 CsHsO2
Ferulic acid Ci0H1004 193.0506 3.00
178.0272 C9oHsO4
213.0546 Ci3H903
Galangin Ci5H100s 269.0455 10.00
169.0657 Ci12H9O




197.0597 Ci13HoO2
125.0244 CeHs03
Gallic acid C7H60Os 169.0142 1.30 69.0344 C4Hs0
97.0295 CsHsO2
133.0284 CsHs02
Genistein Ci15H100s5 269.0455 7.50 225.0546 C14HoO3
159.044 Ci10H702
108.0215 CeH402
Gentistic acid C7H6O4 153.0193 2.40
109.0278 CeHs02
151.0025 C7H304
Hesperetin Ci6H1406 301.0718 7.40
195.9988 CsH4Os
Hydroxytyrosol CsH1003 153.0557 3.50 123.0452 C7H702
133.0295 CsHs02
Luteolin Ci5H100s 285.0405 7.55
151.0037 C7H304
151.0031 C7H304
Myricetin Ci15H100s 317.0303 6.10
178.998 CsH30s5
119.0502 CsH70
Naringenin CisH120s 271.0612 7.20 151.0037 C7H304
177.0193 CoHs04
119.0502 CsH-0
p-coumaric acid CyHs0s3 163.0401 2.60
93.0344 CeHs0
253.0495 Ci15HoO4
Pinobanksin Ci5H1205 271.0612 7.20 197.0597 Ci13HoO2
225.0546 C14H9oO3
151.0025 C7H304
Pinocembrin Ci15H1204 255.0663 9.20
213.0546 Ci13H9O3
Pinoresinol C20H2205 357.1344 6.49 151.0399 CsH703
109.0290 CeHs02
Protocatechuic acid C7H6O4 153.0193 1.30
108.0218 CeH40O2
Quercetin CisH1007 301.0354 7.10 151.0036 C7H304




178.9959 CsHz0s
121.0288 C7Hs02
143.0502 CioH70
Resveratrol Ci14H1203 227.0714 5.80
185.0608 Ci12HoO2
161.0233 CoHs503
Rosmarinic acid CisH160s 359.0772 4.30 197.0444 CoHoOs
179.0338 CoH704
301.0345 Ci15HoO7
Rutin C27H30016 609.1461 5.50
300.0274 Ci15HsO7
93.034 CsHs0
Salicylic acid C7HeO3 137.0244 3.60
65.0399 CsHs
151.0031 C7H304
Syringaldehyde CoH1004 181.0506 4.70 123.0082 CeH303
166.0265 CsHsO4
123.008 CeH303
Syringic acid CoH100s 197.0455 1.40
166.9976 C7H30:s
125.0227 CsHs03
Taxifolin Ci5H1207 303.051 4.80 285.0408 Ci15H9Os
153.0193 C7H504
119.0495 CsH70
Tyrosol CsHi1002 137.0608 4.10 107.0496 C7H70
93.034 CeHs0
Vanillic acid CsH3gO4 167.035 1.40 125.0244 CesH503
Vanillin CsHsO3 151.0401 4.70 136.0158 C7H403




Table S2. Validation Data of target screening methodology

Analyte Trueness Repeatability %% Matrix MLOD MLOQ
% Recovery %RSD (n=6) Effect (ng/L) (ng/L)
2',4'-Dihydroxychalcone 103 2.10 30 70.0 210.0
4-hydroxybenzoic acid 83.2 3.94 14 75.0 225.0
8-Prenylnaringenin 89.8 4.53 18 50.0 150.0
Apigenin 61.6 1.59 -23 5.4 16.1
Caffeic acid 90.1 2.11 -6 12.7 38.1
Catechin 87.9 1.15 -31 86.8 260.5
Chrysin 67.3 0.92 -1 7.4 22.2
Cinnamic acid 83.7 5.95 -19 55.0 165.0
Epicatechin 81.6 1.23 -62 11.5 34.4
Eriodictyol 58.8 4.27 -37 33.0 99.0
Ethyl vanillin 90.4 6.30 12 47.1 141.3
Ferulic acid 81.2 1.93 -23 55.0 165.0
Galangin 78.1 4.68 32 25.3 75.9
Gallic acid 61.8 1.27 -62 11.8 354
Genistein 60.1 1.18 -24 12.9 38.7
Gentistic acid 84.8 3.32 37 75.0 225.0
Hesperetin 77.9 3.80 0 9.5 28.5
Hydroxytyrosol 86.4 3.66 -23 106.3 318.8
Luteolin 553 5.08 11 17.5 52.5
Myricetin 63.9 3.65 80 34.4 103.1
Naringenin 82.6 1.64 -15 10.0 30.0
p-coumaric acid 68.1 5.19 -100 68.8 206.3
Pinobanksin 94.7 1.60 -16 8.3 24.9
Pinocembrin 75.3 1.35 -12 25.0 75.0
Pinoresinol 76.2 7.02 -10 21.2 63.5
Protocatechuic acid 72.3 1.41 -32 25.8 77.3




Quercetin 59.8 4.03 10 5.7 17.1
Resveratrol 91.1 6.11 -3 25.0 75.0
Rosmarinic acid 79.9 2.11 31 20.1 60.4
Rutin 69.8 4.97 12 80.0 240.0
Salicylic acid 92.3 7.25 77 29.7 89.1
Syringaldehyde 82.3 441 4 20.5 61.5
Syringic acid 81.4 4.60 18 48.5 145.6
Taxifolin 82.8 5.63 -43 7.2 21.7
Tyrosol 82.3 4.55 -19 27.0 81.1
Vanillic acid 59.7 2.30 37 91.7 275.0
Vanillin 85.3 1.70 111 103.1 309.4




Table S3: Mass features revealing pomegranate adulteration with apple in different adulteration levels.

m/z Retention time 20% 10% 5% 3% 2% 1%
(min) adulteration adulteration adulteration adulteration adulteration adulteration

191.0564 2.9 v v v v v v
353.0877 2.9 v v v v v v
193.0509 6.1 v v v v 4 v
337.0942 3.9 v v v v v X
353.088 34 v 4 v v v X
338.0963 3.9 v v v v v X
183.0664 3.7 v v v v v X
351.1307 3.9 v v v v X X
273.0769 5.9 v v v v X X
307.1763 6.3 v v v v X X
173.0458 3.9 v v v v X X
192.0596 2.9 v v v v X X
191.0568 1.3 v v v v X X
161.0819 2.1 v v v v X X
563.235 4.5 v v v X X X
707.1808 2.9 v v v X X X
245.0935 2.8 v v v X X X
289.0832 2.8 v v v X X X
405.1767 3.5 v v v X X X
471.1057 59 v v v X X X
473.1048 5.9 v v v X X X
517.2289 4.5 v v v X X X
498.1246 5.9 v v v X X X
337.0942 34 v v v X X X
165.0777 1.5 v v v X X X
393.1768 5 v v v X X X
195.0882 1.5 v v v X X X
425.1663 3.9 v v v X X X




351.1299 3.6 v v X X X X
451.1243 5.3 v v X X X X
497.2234 5.1 v 4 X X X X
307.1763 6 v v X X X X

96.009 2.6 v 4 X X X X
437.2023 5.1 v 4 X X X X
456.151 4.1 v v X X X X
517.3162 7.4 v v X X X X
447.0952 6.0 v v X X X X
191.0565 3.4 v v X X X X
429.1769 3.6 v v X X X X
469.2284 5.8 v v X X X X
577.2506 4.5 v v X X X X
179.0352 2.9 v v X X X X
510.0888 6.0 v v X X X X
568.1744 5.5 v v X X X X
567.172 5.5 v 4 X X X X
439218 6.0 v v X X X X
518.2318 4.5 v v X X X X
501.3215 10.6 v v X X X X
413.1306 1.5 v X X X X X
273.0769 7.5 v X X X X X
475.1313 1.4 v X X X X X
728.2276 3.4 v X X X X X
485.2236 6.0 v X X X X X
609.1946 3.3 v X X X X X
93.0345 2.9 v X X X X X
467.1191 2.0 v X X X X X
597.1814 52 v X X X X X
289.0718 5.3 v X X X X X
588.1902 3.4 v X X X X X
579.1475 1.0 v X X X X X
207.0652 7.0 v X X X X X
481.1341 5.8 v X X X X X




425.2025 5.7 v X X X X X
463.0883 5.5 v X X X X X
446.0816 1.0 v X X X X X
580.2253 45 v X X X X X
337.114 3.1 v X X X X X

Total Markers 67 48 28 14 7 3

10




Table S4: Mass features revealing pomegranate adulteration with red grape in different adulteration levels.

m/z Retention time 20% 10% 5% 3% 2% 1%
(min) adulteration adulteration adulteration adulteration adulteration adulteration

369.0288 2.2 v v v v v v
149.0096 1.2 v v v v v v
287.1502 4.0 v v v 4 v \
491.1191 47 v v v v v X
295.0464 1.7 v v v v X X
261.0405 4.9 v v v v X X
389.1242 4.8 v v v v X X
283.0396 2.7 v v v v X X
311.0808 2.3 v v v v X X
261.1344 3.0 v v v v X X
477.0671 5.0 v v v X X X
369.0288 3.2 v v v X X X
509.1298 3.3 v v v X X X
167.0348 5.5 v v v X X X
427.0340 4.1 v v v X X X
577.1346 3.4 v v v X X X
295.0858 3.8 v v v X X X
4292132 3.4 v v X X X X
121.0293 2.6 v v X X X X
190.0541 2.8 v v X X X X
315.0725 2.0 v v X X X X
203.1076 6.6 v v X X X X
293.1030 6.6 v v X X X X
161.0818 2.1 v v X X X X
397.0235 4.1 v v X X X X
295.0857 4.5 v v X X X X
461.1088 4.6 v v X X X X
231.1027 5.4 v v X X X X
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219.1027 6.6 v v X X X X
637.1555 6.9 v 4 X X X X
423.0720 7.9 v 4 X X X X
591.1022 2.0 v v X X X X
446.0759 2.4 v v X X X X
369.0288 3.0 v 4 X X X X
577.1346 3.8 v v X X X X
305.0303 3.8 v v X X X X
209.0304 1.1 v v X X X X
449.1087 5.3 v X X X X X
163.0401 1.7 v X X X X X
131.0712 3.1 v X X X X X
330.2037 3.3 v X X X X X
366.1198 3.5 v X X X X X
107.0502 3.7 v X X X X X
373.1143 3.2 v X X X X X
187.0974 3.3 v X X X X X
243.1239 3.6 v X X X X X
413.2403 5.3 v X X X X X

Total Markers 47 37 17 10 4 3
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Int:;;‘iz EIC 179.0350 + 0.002 mDa B Adulterated pomegranate juice with 10% apple
) Caffeic acid M Adulterated pomegranate juice with 5% apple
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] K )
1 0.70 '
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=
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Figure S1. EICs and MS spectra of caffeic acid in authentic and adulterated Ermioni pomegranate juices.
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.*-.ll grape juice
Catechin |'II ' B Adulterated pomegranate juice with 10% red
3 / \ grape juice
| I\ II,-"-,I Epicatechin B Adulterated pomegranate juice with 5% red
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Figure S2. EICs and MS spectra of catechin and epicatechin in authentic and adulterated pomegranate juices.
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B Adulterated pomegranate juice with 20% red grape
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Figure S3. EICs and MS spectra of hydroxytyrosol and resveratrol in authentic and adulterated pomegranate juices.
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Tentative identification of characteristic markers of apple juice obtained from untargeted

workflow
Intens. ] Intene. ] M5, 6.03-5.13min #702-714
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Fig S4a. EIC of m/z 193.0509 in pomegranate - apple juice Fig S4b. MS Spectra of mass feature m/z 193.0509_6.1 min
Intens. | M52(193.0518), 17.7-26.6eV, 6.06min £705 Intens.
EUQ@ 150071 1% apple adulteration
D _
] [CsHs0:] 1250 6.0 min
4000 1 161.0257
| 1000 1
] - 193.0518
3000 [CoH505] >
1 750 1 100%
2000 Pomegranate
] 500 juice
]J:II:IEIE 2509
] 178.0315
U--|-ﬁl-Ll-.n----Jan----uh:---n--fl-n----rln'l'l--- U-l'llll'lllll|llll|llll|l‘lll||--
130 140 150 160 170 180 190 mjz 4.5 5.0 5.5 6.0 6.5 Time [min]

Fig S4c. MS/MS Spectra of mass feature m/z 193.0509_6.1 min Fig S4d. EIC of m/z 193.0509 in authentic and adulterated
pomegranate juice

CH,
[CsHs0,] o

o/go C10H1004 Mass error: - %
_0 0.8 mDa O«Q—\\
H,C )
/g o\
9 © [CoHs0s]

Mass error:

o7  Precursor ion = Fragment ions -0.8 mDa

o

Fig S4e. Structures of precursor and fragment ions of vanillin acetate

Figure S4. Identification data for the mass feature m/z 193.0509 6.1 min (vanillin acetate)
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I”tEHS‘-q: Iﬂt&ﬂsé MS, 5.73-5.98min £566-6595
x10 1 EIC 273.0769 + 0.005 mDa "mﬁ_
] [C21H23010] 425 1310
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m 425,19455.2035 0926
0.0 ] - a > T T .’ 4 T
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Fig S5a. EIC of m/z 273.0769 in pomegranate - apple juice

Fig S5b. MS spectra of mass feature m/z 273.0769_ 5.9
min in apple juice
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167.0362

1.0
[CsH;04)

0.5
0.0l | *

150 200 250 300 350 400 mjz

Fig S5¢. EIC of precursor ion and in-source fragment in
apple juice

Fig S5d. MS/MS spectra of mass feature m/z 435.1319 _
5.9 min in apple juice
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105
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100%
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*
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Fig SSe. EIC of m/z 435.1319 in pomegranate juice - apple
juice

Fig S5f. MS spectra of mass feature m/z 435.1319_ 5.9 min

in pomegranate juice
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Fig S5g. MS/MS spectra of mass feature m/z 273.0771_ 5.9
min in pomegranate juice

Fig SSh. EIC of m/z 435.1319 in phloridzin reference
standard (C =5 mg/L)

IﬂtEﬂSLi; 435,1290), 24.3-35.5eV, 5.8min 575
®*107 4
] 157.0351
2. 5‘: 273.0765 [C15H1305]'
2.0 .
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1.0
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. T 1 *
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1.00 A
0.75 [C1sH1305]
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0.25]
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0.00 1— — : ; :
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Fig S5i. MS spectra (phloridzin reference standard)
INt=S-1 EIC 273.0769 + 0.005 mDa
1250
3% apple
1000 7 adulteration
750 - 100%
Pomegranate
5007 juice
250
0

-------------------------------

4.5 5.0 5.5 6.0 6.5 Time [min]

C21H24010

Marker compound
[Ci5H30s]
Mass error: -0.2 mDa

[CsH704]
Mass error: -0.4 mDa

Fig S5K. EIC of m/z 273.0769 (in-source fragment of phloridzin)
in authentic and adulterated pomegranate juice samples

Fig S51. Structures of precursor and fragment ions of phloridzin

Figure SS. Identification data for the mass feature m/z 273.0769_5.9 min (phloridzin in-source fragment).
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Intens.
x108] EIC 337.0931 £+ 0.005 mDa
207 RT: 3.9 min
1,51
1.0
- RT: 3.3 min
2.5 3.0 3.5 4.0 4.5  Time [min]

4

Intens. | J1S, 3.82-3.92min £435-450 |
%1051 337.0943 ' "
1 L 4
2.0
[C16H1708]
1.5
1.0
3511310
0.5] 173.0464
] 425, 15305 642, 2055
0.0 _I k . 1 L J.J..I . P : :
200 300 400 500 600 m/z

Fig Sé6a. EIC of m/z 337.0931 in pomegranate - apple juice

Fig S6b. MS Spectra of mass feature m/z 337.0931_3.9 min

I"bEﬂSE- M52(337.0943), 22.3-33.5eV, 3.88min £445
x10°] 173.0464
[C7HsOs]
0.81
0.61
0.41 [CoH;03]
163.0407 >
0,21 L
93,0347 119.0505
137.0246 C 1910577 D
0.0 | A .

wo 10 140 160 180 mjz

Inte;osé' M5, 3.27:3,47pin #372-396
. i
337.0942
¢
3 -
[C16H170s]
2]

179.0550

217.0063

255.2347

405. 1669

Lk F—
250 300 350 400 mjz

150 200

Fig S6¢c. MS/MS Spectra of mass feature m/z 337.0931_3.9 min

Fig S6d. MS Spectra of mass feature m/z 337.0931_3.3 min

Intens. | M52(337.0946), 22.3-33.5eV, 3.43min £391
19 1.ur5_?fa/>
60001 [C7H1:00]
4000 1 [C9H703]'
163.0411
20001 [C7H905H
119,051
93,0355 \ 145.0315 urz.01
0 LL.IL : P N : ), | - - .¢
100 120 140 160 180 mfz

Intens.
x104]
] 5% apple adulteration
1.51
1.0
100%
0. 5_‘ Pomegranate 2% apple
1 juice adulteration
0.0+

3.0 35 40 Time [min]

Fig S6e. MS/MS Spectra of mass feature m/z 337.0931_3.3 min

Fig Sef. EIC of m/z 337.0931 in authentic and adulterated
pomegranate juice samples
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HO o E)/':"
HO, e\}hg OH o= \”‘Jl\
o ,,\/©/ " [C/H106]
\[r“ A

Mass error: -1.5 mDa

[C7H9Os]

S
Ci16H180s Mass error: -0.9 mDa

[CoH,0s]
Mass error: -1.9 mDa

p-coumaroylquinic acid

Fig S6g. Structures of precursor and fragment ions of p-coumaroylquinic acid

Figure S6. Identification data for the mass features m/z 337.0943_3.9 min and m/z 337.0943_3.3 min (p-coumaroylquinic
acid isomers)
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Intens. Intens. ] 1.21-1.47min #126-156
x105] EIC 191.0551 + 0.005 mDa 5 e
4 ]
57
RT: 1.3 min ]
3 4]
] [C7H1106]
3 1910551
2 ] -
2
17 ]
1] 161.0451
0 T T T T ol M M | ' i
10 1.5 2.0 Time [min] e = o o s
Fig S7a. EIC of m/z 191.0551 in pomegranate - apple juice Fig S7b. MS Spectra of mass feature m/z 191.0551_1.3 min
R Intens. | MS2(191.0555), 17.7-26.5eV, L.36min 143
x10% 1910579
*
8000+
0.8
° .
eo00] 3% apple adulteration
0.5 [C4H502]-
40004 g
1.3 min 100% -5
20001 Pom.eg.,ranate o
juice :
. 127.0411 171.0314
01 - - ool rad N N . b . N L
1 2 3 4 | o 80 100 120 140 150 180 mjz
Fig S7c¢. EIC of m/z 191.0551 in authentic and adulterated Fig S7d. MS/MS Spectra of mass feature m/z 191.0551_1.3 min
pomegranate juice samples
HO
HO HQ HO, C’_ OH )
2 .\\\\OH C7H1205 / [C4H502]
y/ o Mass error: 0.7 mDa
o) OH
“OH )
& Precursor ion or Fragment ion
Fig S7e. Structures of precursor and fragment ions of quinic acid
D-(-)-Quinic acid; LC-ESI-QTOF; MS2; CE:Ramp 5-60 V; [M-H]-
Mass Spectrum Chemical Structure
1000 | B
800.0 HO,, OH
600.0 § "wn<
400.0 0
200.0 Ty HO
0.0004 | ‘ ‘ OH
80.00 100.0 120.0 140.0 160.0 180.0 200.0
PKSSPLASH: splashl0-0006-3900000¢(
PKSNUM PEAK: 3
PKSPEAK: m/z int. rel.int.
85.0301 500.2 262
93.0353 177.6 93
93,0322 177.¢ 22, Mass Bank Record PR100727

Fig. S7f: Mass Bank Record PR100727 (quinic acid)

Figure S7. Identification data for the mass feature m/z 191.0551_1.3 min (quinic acid).
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Intens. Intens. | i -
I M5, 6.3-6.49min #733-750
104 EIC 307.1762 £ 0.005 mDa 4 | » !
z-U'I 1 [C14H,707 + CH;COOH]
! RT: 6.3 min L5 i i
i 1 353.1818) 3571971
=1 [C14H370, + HCOOH]
I 1.0-
104 ]
I ] -
| 0.5 343.1527
0.5 1
|
|
| 4
0l A 0.0 ‘i‘l“i“
i A" EI SI Time [rnirl1] 300 310 320 330 340 350 360 370 mfz
Fig S8a. EIC of m/z 307.1762 in pomegranate - Fig S8b. MS Spectra of mass feature m/z 307.1762_6.3 min
apple juice
Intens. HO.
B amm [CsHsOs] @ ) . o |
61 HO /\)\/\/\W. ) /\)\/\/\
OH HO' 0
41 .
C14H230 ;
N BOR 113047 1anzsy [CoHsOs]
Mass error: -0.8 mDa
0 P pa Precursor ion Fragment ion
Fig S8c. MS/MS Spectra of mass feature m/z Fig S8d. Structures of precursor and fragment ions of (R)-1-O-b-D-
307.1762_6.3 min glucopyranosyl-1,3-octanediol
600 6.3 min
3% apple adulteration
500
400
300 100%
Pomegranate
200 ..
juice
1001 f\ / /
. P -J o era LS » S

Fig S8e. EIC of m/z 307.1762 in authentic and adulterated pomegranate juice samples

Figure S8. Identification data for the mass feature m/z 307.1762_6.3 min ((R)-1-O-b-D-glucopyranosyl-1,3-octanediol).
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Intens. J
x105] EIC 351.1309 = 0.005 mDa Intens. M5, 3.82-4.07min #433-468
x10%7 337.0943
1.25 ] L 4
RT: 3.9 min 1.25]
1.001 ] -
100 [C14H23010]
0.751 ] 351.1309
0.75 T
0.50 1
0.50 1
] 341.0911
0.251 ]
0.251
3009934 395 gEs3 T
0.00 1 — = = = — 0.00 % : [ . : 1 J)Iu i : :
- - = 4 5 Time [min] 260 280 300 320 340 360 m/z
Fig S9a. EIC of m/z 351.1309 in pomegranate - apple juice | Fig S9b. MS Spectra of mass feature m/z 351.1309_6.3 min
Intens. -M52({351.1313), 22.6-33.9eV, 3.93min £451 Intens.
5000 4 3.9 min
< 1050813 > ) wo{ 3% apple adulteration
4000 [c9H1308]
[CsHsO:]
3000 20004
351.1309 100%
20007 [CuaHisOs] Pomegranate
12M119UV8 1000 juice
1000
157.0156 '
ol AL Lod | N L. 04
100 150 200 250 300 " miz 2 3 4 5
Fig S9¢. MS/MS Spectra of mass feature m/z 351.1309_6.3 min Fig $9d. EIC of m/z 3511309 in authentic and adulterated
pomegranate juice samples
CsHqe0,]
[ iy 2] HO [C9H1308]-
HO CH Mass error:
‘ Mass error: -1.4 mDa
-0.5 mDa
D HO OH HO
H,C
- 3
HO,
o}
HO, OH
[C12H190s]
C14H24010 0>7o Mass error: -0.9 mDa
WS Fragment ions
Precursor ion

Fig S9e. Structures of precursor and fragment ions of 2-O-acetyl-alpha-D-abequopyranosyl-(1->3)-alpha-D-mannopyranose

Figure S9. Identification data for the mass feature m/z 351.1309_3.9 min (2-O-acetyl-alpha-D-abequopyranosyl-(1-

>3)-alpha-D-mannopyranose).
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Intens. | Intens. ] - ¥ |
«5]  EIC 517.2284 + 0.005 mDa 105] T 15, 4.5°4.6min £518-528
i 517.2284 [C24H3704, + HCOOH]
1.25] ] 1-
. 0 1 563.2335
RT: 4.5 min 001 [C2aH3,05]
1.004 ] [C24H37012 + CHgCOOH]’
] -
0.75] 0.751 577.2489
0501 0.50]
0.25 0.25 II‘
0.00 ~ 0.00 == : : : : i T | ILI, :
Ill;_?lnsrﬁlﬁl'l'lme[r‘mn] | . 500 520 540 560 580 &a00m,z
Fig S10a. EIC of m/z 517.2284 in pomegranate - | Fig S10b. MS Spectra of mass feature m/z 517.2284_4.5 min
apple juice
Intens. G
}(].U4_ L H
[C5H905]' [C19H2908]- - ‘
e
H.C
2.0 M,
O,
1.5 [Ci3H1;0,] [C11H1700] C24H35012
1.0 293.0879 1
411.1871
0.5]
245.1345
325.0933 .
0.0l . . : . . . . Precursor ion
100 150 200 250 300 350 400 450 mjz |
Fig S10c. MS/MS Spectra of mass feature m/z 517.2284 4.5 min
Int):alﬂus“1 o~ [C1eH260s]
HO,
\ o Mass error:
N mj)\:c -0.2 mDa
3 | A"
[
[C11H1700] }j:\(k
Mass error: o ﬁ
‘ ‘ -0.1 mDa o
2
| )
10% apple . I‘:('/) - [C13H170:]
\ .
adulteration \ N Mass error:
‘ ' -0.2 mDa
. / \ 5% apple R
\ adulteration [CsHoOs]" Q | |
100% Mass error: /I;
Pomegranat%juice -0.1 mDa crT
0 i
i = - - = Fragment ions
Fig S10d. EIC of m/z 517.2284 in authentic and Fig S10e. Structures of precursor and fragment ions of Vomifoliol 9-
adulterated pomegranate juice samples [xylosyl-(1->6)-glucoside]

Figure S10. Identification data for the mass feature m/z 517.2284 4.5 min (Vomifoliol 9-[xylosyl-(1->6)-glucoside]).
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Intens. Intens. - e . ]
x104] EIC 289.0830 % 0.005 mDa 104 73 2. 7-2.8min #310-320
2.0 [C14H13N205]- 245.0933
] 31 In-source
] RT: 2.8 min fragment
1.51
74 [C1aH13N20s]
l -
1.07 289.0830
l 1-
0-37 1-
179.05
0.01 e Y D-W—“_ﬂ Ll Al
2.0 2.5 3.0 Time [min] 150 175 200 225 250 275 300 m/z
Fig S11a. EIC of m/z 289.0830 in pomegranate - apple juice Fig S11b. MS Spectra of mass feature m/z 289.0830_2.8
min
Interls;‘_ Intens.
x10 800
& 5% apple adulteration
[CsHOs] 00
3 2.8 min
400
“ 100%
C,{H{;N,0,] o
[CaHEN]' [C11H11N,0,] 5 .
- n 1- 200 omegranate juice
116.0499 161.0456 203.0828 1-
289.0792
0 . . v T r . . . T 01
100 125 150 175 200 225 250 275 m/z 3 3 % a

Fig S11c. MS Spectra of mass feature m/z 289.0830_2.8 min

Fig S11d. EIC of m/z 289.0830 in authentic and
adulterated pomegranate juice samples

[CSHGN]- o [C H N o ]_ OH
Mass error: /(<o 11H11N; z
0.7 mDa Mass error: -
° -0.2 mDa 0
OH P
\ o OH \ ¢
0
OH _
N [Cy3Hy3N,05]
Mass error:
. -0.2 mDa

Fragment ions

C14H1aN>05

Precursor ion

Fig S11e. Structures of precursor and fragment ions of N>-malonyl-D-tryptophan

Figure S11. Identification data for the mass feature m/z 289.0830 2.8 min (N>-malonyl-D-tryptophan).
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Intens.

EIC 273.0766 + 0.005 mDa

3000 1

5000 1

RT: 7.5 min

4000 1

20001

04

6.5 7.0 7.5 3.0 8.5 Tim

Intens. 4 M3, 7.4-7.5min #370-855
8000
l- -
273.0766 [C15H1305]
5000
4000
]__
2000 1 285.0401
255, 23246 i 01,0351
':I L.II. I.i.. .I.La.l. a.L.I = L ..I
220 240 260 280 300 m/z

Fig S12a. EIC of m/z 273.0766 in pomegranate - apple juice

Fig S12b. MS Spectra of mass feature 273.0766_7.5 min

Intens. M52(273.0719), 20.6-30.9eV, 7.50min =3

1250
] [CgH,0,]
1000 4

] 167.0357
750 ]

500

123.0467

250 273.0812

0]

100 150 200 250 300

Fragment ion

[CgH;0,]
Mass error:
Ci15H140s o o -0.7 mDa
Precursor ion O
HO OH OH

Fig S12c. MS//MS Spectra of mass feature 273.0766_7.5 min

Fig S12d. Structures of precursor and fragment ions of phloretin

Phloretin: LC-ESI-QTOF:; MS2: CE 20 ev; [M-H]-

Mass Spectrum
1000
800.0 |
600.0 |
400.0 |

200.0 |

0.0004 L - |

120.0 140.0 160.0 180.0 200.0

m/z - intensity

123.0452 11305 352
123.0791 391 12
125.0237 3207 100
135.0445 387 12
149.0236 391 12

Opti 151 .0029 119 7

ORig, 151.0029 1185 3
167.0344 32040 988

T T L - 1
220.0 240.0 260.0 280.0

Fig. S12e: Mass Bank Record PB000702 (phloretin)
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Intens, 1 Intens. M5, 7.3-7.4min #852-870
x106 ¥108
0.5
i 273.0757
0.8 *
0.6
0.57
0.4
0.41
0.2 I 0,34
) l'. 167.0344 2355402 .0718 54?.’1509
B A e e, 0.0 hd oY e !
2 4 & 8 10 Time [min] 100 200 300 400 500 m/z
Fig. S12f: EIC of m/z 273.0766 in phloretin reference Fig. S12g: MS spectra of phloretin in reference standard
standard
Intens.
- 1200 1 2.5 mi
IﬂtEﬂSE- M52(273.0767), 20.6-30.9eY, 7.4min #8565 min
x10 I
|
L3 1000 1 [|
167.0351 | |  20% apple adulteration
800 - \
| |
1.0 [ |
500 |
|
i ||
o 81.0345 123.0447 4001 100%
2;32?62 200 :.’ *»-J‘ Pomegranate juice
189.0557 5, II' \
229.0859 S
0.0 LI|.|”|| lLl P : U-""b// "!—-ﬁ'ﬂ!ﬂ_ﬂ_ﬂ-‘ e
50 100 150 200 250 m/z 5.5 8.0 8.5 Time [min]

Fig. S12h: MS/MS spectra of phloretin in reference standard

Fig. S12i: Phloretin in authentic and adulterated pomegranate juice

samples

Figure S12. Identification data for the mass feature m/z 273.0766 _7.5 min (phloretin).
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Tentative Identification of characteristic markers of grape juice obtained from untargeted

workflow
Intenss- EIC 491.1191 + 0.005 mDa Intens. | +MS, 4.6-4.8min #534-552
x105 | [%] ]
| ] [C23H25012- 2H] 1-
RT: 4.7 min | 2 491,1189
0.81 L 2
1 151
0.61 ] [C23H25012 - 2H + H,0]
] ] 329.0873
10
0.4 ] 509.1292
] . 461 mg/D
] 389, 1234
0.21 5
] ) 453.1335
0'0- T = T — T T o-l'l‘: = | !"L‘ _'_“m l - l".
3 4 5 Time [min] 300 350 400 450 500 m/z
Fig S13a. EIC of m/z 491.1191 in pomegranate — grape juice Fig S13b. MS Spectra of mass feature m/z 491.1191_4.7 min
Int:?;ij: -M52(491.1193), 25.4-38. 1eV, 4.7min #547 Precursor ion o
] [C17H1307] |
150 Co3H»s0
‘ 329.0660 TS
1001 [C16HsO7]
50:
l.
1 299.0170
1% ISR TR | R | N
280 290 300 310 320 330 mfz
Fig S13¢c. MS/MS Spectra of mass feature m/z 491.1191_4.7 min _
Intens. _
2500 [C17H1307]
2% grape adulteration Mass error: -
o] 0.6 mDa
1500
H
OH OH
1000
100% [C16Ho07]
500 { Pomegranate juice Mass error:
QJ \ -1.1 mDa
e e A e s - . y
3.5 4.0 4.5 5.0 5.5 Time [min] Fragment ions oM OH
Fig S13d. EIC of m/z 491.1191 in authentic and adulterated Fig S13e. Structures of precursor and fragment ions of malvidin-3-

pomegranate juice samples O-glucoside

Figure S13. Identification data for the mass feature m/z 491.1191_4.7 min (malvidin-3-O-glucoside).
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Intens,

x10%) EIC 261.0405 + 0.005 mDa

RT: 4.9 min

7 3 3 5 Time [mmir]

Intens.
xind 197.0456
L 3
3-
2-
1790550
l.
173.1181 7 07
T

415, 4.8-5.0min #558-574

261.0403
L 4

[C13HoO6]

303.0506

Fig S14a. EIC of m/z 261.0405 in pomegranate — grape juice

Fig S14b. MS Spectra of mass feature m/z 261.0405_4.9 min

Intens. M52(261.0403), 20.2-30.3eV, 5.0min £573
8000 1
]__
125.0243
5000
[CeHs0s]
4000 1
2000 i-
61.9830 197.0447
83.0135
169.0118 [
0 J " “'.‘]'."..‘]'.‘. "
50 100 150 200 250 mfz

Intens.

15004

10004

5004

0-l

100%

Pomegranate

juice

3% grape adulteration | I|

: :

Time [|I'nin]

Fig S14c. MS/MS Spectra of mass feature m/z 261.0405_4.9 min

pomegranate juice samples

Fig S14d. EIC of m/z 261.0405 in authentic and adulterated

OH

OH
(o]
O
HO
HO OH -
OH ' [CSHBOZ]
Mass error:

0.2 mDa

C13H1006

Precursor ion Fragment ion

Fig S14e. Structures of precursor and fragment ions of maclurin

Figure S14. Identification data for the mass feature m/z 261.0403 _4.9 min (maclurin).
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Intene, ) Intens, MS, 4.8-4.9min #552-564
¥10% EIC 389.1242 + 0.005 mDa w104 P
RT: 4.8 min ] i-
& 389.1233
a7 1-
491,1190
[C20H2108] L 4
4 44
509,1289
2 2
227.0
I] 6L0903 30 peoy 453,1330
AN A — 0= .“. ———r j‘ = l ! .‘.L.J‘.*-.I.u.“. _—
U"'i""é""4""5"'ﬁmé[n'1in]' 200 250 300 350 400 450 500 mfz
Fig S15a. EIC of m/z 389.1242 in pomegranate — grape juice Fig S15b. MS Spectra of mass feature m/z 389.1242_4.8 min
Intens. |
Intens, MS2(389,1233), 23.4-35. 12V, 4.8min 559 ]
x104] 4000 1
C14H1103] .
1.0 [C14H1:05] o ] 3% grape adulteration
277.0716 3000
0.81 ]
| 2000 ]
0.8 ] 100%
0.4 - ] Pomegranate
[C12Hs0:] 1000 ] L
I juice
185.0597 1)
s 143.0515 ) _‘ o : : — : -
T 120 140 160 180 200 220 240 mfz - G +5 5.0 5.5 Time [min]
Fig S15¢c. MS/MS Spectra of mass feature m/z 389.1242_4.8 min Fig S15d. EIC (.)f m/z 389.1242 in authentic and adulterated
- pomegranate juice samples

[C13H110T
Mass error:

C20H220s
[C1aH1103] M O
Mass error: [C12H90:]
-0.3 mDa Mass error:
1.2 mDa
Precursor ion Fragment ions LI

Fig S15e. Structures of precursor and fragment ions of resveratrol 3-glucoside (cis-piceid)

Figure S15. Identification data for the mass feature m/z 389.1242 4.8 min (resveratrol 3-glucoside).
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Intens.
x10% Intens. | : :
EIC 295.0464 + 0.005 mDa 104 21?2028 M5, 1.6-1.7min £174-135
2 RT: 1.7 min 61
[C13H110s]
4_
2_
385.0223
2_
]__
0= - - - - : : — 200 250 300 350 400m/z
0.5 L0 L5 20 25 3.0 3.5 Time [min]
Fig S16a. EIC of m/z 295.0464 in pomegranate — grape juice Fig S16b. MS Spectra of mass feature m/z 295.0464_1.7 min
1"12{1;4 MS52(295.0457), 21.4-32. 1eV, Lemin 178 Intens. | |
x 2500
163.0395 1
L5 - 2000 ] i 3% grape adulteration
119.0499 !
11
n [CsH,O] 15003 i
i 100%
1000 { | o .
0s] [CsH50s] i omegranate
1 juice
500
710 1. 1
0.0 I'.L - i g Il . i Ii. . - - - l - U: : ] )
a0 100 120 140 160 mjz o ¥ ¥ £ ¥ =r min]
Fig S16¢. MS/MS Spectra of mass feature m/z 295.0464_1.7 min | [18 S16d. EIC of m/z 295.0464 in authentic and adulterated
pomegranate juice samples
HO - .“;)KIJJJ\: = i
- [C3H305]
[CsH,03] Mass error:
. 0.7 mDa
Mass error: [CsH,OT
0.4 mDa Mass error: o
, 0.3 mDa Py
C13H120s /\©\

Precursor ion

Fragment ions

Fig S16e. Structures of precursor and fragment ions of cis-coutaric acid

Figure S16. Identification data for the mass feature m/z 295.0464 1.7 min (cis-coutaric acid).

31




Intens.
x108] EIC 261.1344 + 0.005 mDa

RT: 3.0 min

U T T _-I T
i 2 3 4

Time |I:mir1]

Intens. M3, 2.9-3. Imin £324-348
X lﬂ4j
41 [C12H2106]
] 261.1343
37 £
1 T 305.0663
2
1 249.0075
] : 783.2634
] 202.9870 |229,1553 T l [
U-‘ LIL I....i. II.L . I.LI WU PV T A s lok, i "."LL
200 220 240 260 280 300 m/z

Fig S17a. EIC of m/z 261.1344 in pomegranate — grape juice

Fig S17b. MS Spectra of mass feature m/z 261.1344_3.0 min

80 100 120 140 160 180 200 mjz

Intens. M52(261.1343), 20.2-30.3V, 3.0min £337
[CsH50,]
5000
{ @299
4000 § .
[c10H1704]
3000 1-
A 187.0958
[CoH1504] T
2000 ( 21piz2 >
1000
]_.
125,0959 169.0893
] A

Intens. 4
3% grape adulteration
10004
800
500
100%
ey Pomegranate
juice
2004 A
.'I l\-____ P
0- N

3.00 3.50 2,00 Time [mir]

Fig S17¢c. MS/MS Spectra of mass feature m/z 261.1344_3.0 min

Fig S17d. EIC of m/z 261.1344 in authentic and adulterated
pomegranate juice samples

"
%W/\/\
+

C12H2206

[CoH1504]
Mass error:
0.7 mDa

Precursor ion

[C3Hs0,]
Mass error:
-0.4 mDa
[C10H1704]
Mass error:
1.0 mDa

m\g)k/Y\/K/\/\
H
&

Fragment ions

Fig S17e. Structures of precursor and fragment ions of phaseolic acid

Figure S17. Identification data for the mass feature m/z 261.1344 3.0 min (phaseolic acid).
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Intens. .
104 Intens. 1- B i D
e EIC 577.1346 £ 0.005 mDa o e S, 3.2-3.4min £366-390
61 2 L
[C30H25012]
RT: 3.3 min
&1 1-
41 577.1340
RT: 3.8 min . 4
4-
N 479,1190
21 373.1133
429,.2122
U' A ,_l,\ __________ - 0 L.LL.Ji‘.LT..‘..l.*.‘.L. .L.‘.' .."."'.....l.".....*..L...
1 2 3 4 5 6Tmefmnl | 350 400 450 500 550 &00 &850 mjz
Fig S18a. EIC of m/z 577.1346 in pomegranate — grape juice Fig S18b. MS Spectra of mass feature m/z 577.1346_3.3 min
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Fig S18c. MS Spectra of mass feature m/z 577.1346_3.8 min Fig S18d. MS/MS Spectra of mass feature m/z 577.1346_3.3 min
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Fig S18e. MS/MS Spectra of mass feature m/z 577.1346_3.8 min Fig SI8f. EIC. O.f m/z 577.1346 in authentic and adulterated
pomegranate juice samples
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Fig S18e. Structures of precursor and fragment ions of procyanidin B isomer

Figure S18. Identification data for the mass feature m/z 261.1344_3.0 min (procyanidin B).

34




