Il CTYOEHTCKA KOH®EPEHLUUIA
KPUTUYHU NPALLAHA BO SEMJOAE/ICTBOTO U KUBOTHATA CPEAUHA

BP3A UOEHTUDPUKALWUNIA HA MUTMEHTU BO BUHO CO NMPUMEHA
HA MALDI-TOF-MS

MaceHu cnektporpamu co MALDI TOF/TOF-MS co npuMmeHa Ha MaTpUKC
(cnHanunHcHa KucenuHa SA) 3a aHanusa Ha nonudgeHonn, NUrMeHT!,
¢peHOMHU KUCcenuHu, gumepu BO LpBEeHO BMHO

SPE MeTtoa (uBpcTo-ha3aH peBep3Ha eKCcTpaKuuja)

3opuua JlesoBa, Buosiera UBanoBa-Ilerponyinoc, ®epeny Kunap, Knemen
JIucjak, Mapko CTojakoBHK, Jlacsio Mapk

MEOEVNUMNHCKU ©AKYITET, AHANUTUYKU N BUOXEMUCKU GAKYNTET-YHUBEP3UTET
BO MNEY, PTE TTK KI, YHFTAPUJA (CEEPUS)




Mpe3eHTauunjaTa e PoKycnpaHa Ha naeHTUPMKaumja Ha aHTOLM]jaHN U
APYyrv NTUFrMEHTU BO LLPBEHO BUHO OA, copTaTa BpaHel, co npumeHa Ha
Nnacepcka gecopnumja/joHn3aumja co NOMoLL Ha MaTPULLA NOBP3aHa
CO MacCeH AeTeKTop co Bpeme Ha npenetyBatbe (MALDI-TOF-MS).




BOBE]

* Bo oBa ncTpaxyBarbe belle npoydyBaH NpoduioT Ha
aHTOUMjaHWN U AepUBATU3UPAHU NMUTMEHTU BO LLPBEHMU
BMHa of, copTtaTa BpaHeu, (Vitis vinifera L.),
npoun3seseHn BO BUHapcKaTa B1u3ba Tukseel,
Kasagapuu.

* UpeHTUdUKaymMjaTa Ha coegMHEHM]jaTa € N3BPLUEHA
CO NPMMEHA Ha MHCTPYMEHTAIHATa TEXHUKA N1acepcKa
Aecopnumja/joHnsaumja co nomoLl Ha MaTpuLa,
NOBpP3aHa CO MaceH AEeTEKTOP CO BPEME Ha
npenetyBatbe (MALDI-TOF-MS), no u3BpLUEHa LBPCTO-
da3Ha eKcTpaKuuja Ha BUHATa, co Sep-PAK Plus C18
KOJIOHMW.




BOBE/

* CMHanNMHCKaTa KnucenunHa bewe KOPUCTEHA KAKO
MaTpuua.

*aeHTMdMKaLMjaTa Ha NUKOBK belle U3BpLleHa BO
Nno3uTMBeH Moz, Bp3 6a3a Ha TapreTHa pparmeHTaumja
Ha joHUTe oA MHTepec (HMBHUTE M+ cuUrHanu).

* CO KBaNNTAaTUBHOTO CKEHUpPAHE HA AaHTOUMUjaHNUTE U
aAepuatusmpanHute nurmeHTn co MALDI-TOF-MS,
H6ewe NoTBPAEHO NPUCYCTBOTO Ha I/TyKO3MAW,
aLeTUNrNYKO3UAU N P-KYMAPOUITNYKO3UAN BO
aHaNM3npaHuTe BUHa.




* HawwuTe BMHA ce NpaBea o4 uenu n meneHn 606MHKK, a o4 WwmpaTa
H6ea 3eMeHN NpumepoLn BO TEK Ha pepmeHTalmMja 1 MaLlepaumja 3,

5,7,9,10,12, 15, 18 n 20 neHa v No 3aBpLUYBaHbETO HA

MaJIONaKTMYKaTa bepmeHTaumja.

Whole berries

\j

Crushed berries

Ledectce Process




OCHOBHM

NoMMM BO MaceHaTa cnekTpomMeTpuja

v

MS ce 6a3upa Ha co3aaBakbe jOHM 04, aHA/IMTOT, HUBHA AaHANIN3a CNOpeS,
BpeAHOCTa HAa 04HOCOT maca/nonHex (m/z) u HUBHa geTeKuumja.

JOHU. MONEeKYNICKU jOH e HaeNeKTU3npaHa YecTUUKa Koja MMa HenapeH
6poj Ha eneKTPoHU U ce popmupa og moneKkynata (unm og,
eNIeKTPOHCKM HeyTpa/iIHa YeCTUUKA) NpeKy A04aBake UK
OTCTPaHYyBakbe Ha €/1IEKTPOH.

dparmeHTeH jOH HacTaHyBa HaCTaHyBa NP1 Pa3/oXyBakbe
pa3NoXyBakbe Ha APYr joH 06MUHO 03HauYyBa jOH KOj HacTaHan co
dparmeHTaLMja Ha MONEKY/ICKU jOH UM Ha YeCTUYKa KaKo
NPOTOHMPaHa MOJIEKYNa, AeNPOTOHUPaHa MOJIEKYNa, jOH HacTaHaT co
oaaenyBare Ha BOAOPOAEH jOH, MOJIEKYNa KOja CoAPKMU HAaTPUYM U CA.

NukoBu. Bo maceHaTa cneKTpomeTpuja, NMUKOBUTE M NpeTcTaByBaaT
joHUTE Koun ce popmmpaat BO MaCeHUOT CNeKTpomeTap.

MUKOT co Hajronem MHTEeH3UTET BO MaCEHUOT CneKTap ce HapeKysa
OCHOBEH NUK.




EKcnepumeHTaneH geH




EKCNEPUMEHTANEH AEN

LEJTIOCHA AHAJIU3A HA CUTE KOMINMOHEHTU BO BEJIN U LUIPBEHU
BUHA

SPE MeTtoa (uBpcTto-tha3aH peBep3Ha eKCcTpakKuuja)

*NMoarotroBKa Ha NPUMEpPOK:

- SPE (Oasis MCX cartridges, 6 ml, 500 mg) (C18 Sep-pak)
a) KoHnauumoHupamwe: 5 mL metaHon n 5mL H20

b) MpomuBawe: 5 ml U3onponun ankoxon

c) Annuuupare Ha NpuMepokoT: 2 [IL

d) 100 yL Bo 1.5 mL Buana 3a HPLC aHanusa
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OcHoseH npuHuyun Ha MALDI TOF- MS:
1.

MALDI TOF- MS aHanusa:

NMoaroroBKa Ha aHANUTOT CO cOoABETHA
MmaTpuua (Koja 3HauYUTENHO ro o/IeCHyBa
MALDI aHanu3a co3paBakbeTo Ha jOHU BO

racHa ¢asa og ronemm),

HaHecyBawe Ha cmecaTta Ha N/I0UKa],
Ce octaBa HEKOIKY MUHYTHU (2-3 MUH) aa

ce UcyLwun pacTBOpPOT.

4. NoaroTeeHaTa NQI04YKA CO
NPUMEPOKOT ce BHecyBa BO
WHCTPYMEHTOT,

5. MnoukaTta ce o3payysa co
Ny/CMPAYKU nacep, Koj
npeaAn3BUKYBa pasrpaayBare Ha
MONIEKYNIUTE Of, aHA/IUTOT U
MaTpPUKCOT, U1 06pa3yBarbe Ha jOHMU,
6. JoHUTe opaT BO AETEKTOPOT Kage
ce rnepa HUBHATa maca

7. Ce Bpwun ngeHTudpuKaumja un
obpaboTKa Ha nogarTouure.



MALDI-TOF-MS cnekTtpu

« MALDI-TOF-MS e norogHa TexHuUKa 3a onpeaenyBaHe Ha NPUCYCTBO Ha
roreMm MoJieKysnu, co roremMa TOYHOCT.

 Ce npuMmeHuBa 3a npoy4vyyBawe Ha NpounjaHuanH ofiIMroMmepun Ao xentTamMmepwu.

« [ukoBuTe ce MaeHTUMUKYBaHU, NOTPeOHA € AONOHUTENIHA A000paboTKa Ha
CEeKOo] NPUMEepPOK, oaaesiHo.
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AHTOUM]aHU (LPBEHWN NMUTMEHTU) NPUCYTHN BO BUHOTO

Polyphenol Sub-Class Name Family Molecular Weight (;2(:$:.|CI;I M* M (M+H)+ | (M-H)- | (M+CL)-
Anthocyanins Cyanidin Anthocyanins 287.244 C15H1106 287.055 287.0556 | 288.0628 | 286.0483 | 322.025
Anthocyanins Cyanidin 3,5-O-diglucoside Anthocyanins 611.525 C27H31016 611.1607 611.1612 | 612.1685 | 610.1539 | 646.1306
Anthocyanins Cyanidin 3-0-(6"-acetyl-galactoside) Anthocyanins 491.422 C23H23012 491.1184 491.119 |492.1262 | 490.1117 | 526.0884
Anthocyanins Cyanidin 3-O-(6"-acetyl-glucoside) Anthocyanins 491.422 C23H23012 491.1184 491.119 |492.1262 | 490.1117 | 526.0884
Anthocyanins Cyanidin 3-O-(6"-caffeoyl-glucoside) Anthocyanins 611.527 C30H27014 611.1395 | 611.1401 | 612.1474 | 610.1328 | 646.1095
Anthocyanins Cyanidin 3-0-(6"-dioxalyl-glucoside) Anthocyanins 592.416 C25H20017 592.0695 592.07 |593.0773 | 591.0628 | 627.0395

Cyanidin 3-O-(6''-malonyl-3"-glucosyl-

Anthocyanins glucoside) Anthocyanins 697.572 C30H33019 697.1611 | 697.1616 | 698.1689 | 696.1543 | 732.131
Anthocyanins Cyanidin 3-O-(6'"-malonyl-glucoside) Anthocyanins 535.431 C24H23014 535.1082 535.1088 | 536.1161 | 534.1015 | 570.0782

Cyanidin 3-O-(6"'-p-coumaroyl-
Anthocyanins glucoside) Anthocyanins 595.528 C30H27013 595.1446 595.1452 | 596.1524 | 594.1379 | 630.1146
Anthocyanins Cyanidin 3-0-(6'"-succinyl-glucoside) Anthocyanins 549.458 C25H25014 549.1239 | 549.1244 | 550.1317 | 548.1172 | 584.0938
Anthocyanins Cyanidin 3-O-arabinoside Anthocyanins 419.359 C20H19010 419.0973 419.0978 | 420.1051 | 418.0905 | 454.0672
Anthocyanins Cyanidin 3-O-galactoside Anthocyanins 449.385 C21H21011 449.1078 449.1084 |450.1157 | 448.1011 | 484.0778
Anthocyanins Cyanidin 3-O-glucoside Anthocyanins 449.385 C21H21011 449.1078 | 449.1084 |450.1157 | 448.1011 | 484.0778
Anthocyanins Cyanidin 3-O-glucosyl-rutinoside Anthocyanins 757.667 C33H41020 757.2186 | 757.2191 | 758.2264 | 756.2118 | 792.1885
Anthocyanins Cyanidin 3-O-rutinoside Anthocyanins 595.526 C27H31015 595.1657 | 595.1663 | 595.1736 | 594.159 | 630.1357
Anthocyanins Cyanidin 3-O-sambubioside Anthocyanins 616.952 C26H29CI015 616.1189 616.1195 | 617.1268 | 615.1122 | 651.0889

Cyanidin 3-O-sambubioside 5-O-
Anthocyanins glucoside Anthocyanins 743.64 C32H39020 743.2029 743.2035 | 744.2107 | 742.1962 | 778.1729
Anthocyanins Cyanidin 3-O-sophoroside Anthocyanins 611.525 C27H31016 611.1607 611.1612 | 612.1685 | 610.1539 | 646.1306
Anthocyanins Cyanidin 3-O-xyloside Anthocyanins 419.359 C20H19010 419.0973 419.0978 |420.1051 | 418.0905 | 454.0672
Anthocyanins Cyanidin 3-O-xylosyl-rutinoside Anthocyanins 727.641 C32H39019 727.208 727.2086 | 728.2158 | 726.2013 | 762.178
Anthocyanins Delphinidin 3,5-0-diglucoside Anthocyanins 627.525 C27H31017 627.1556 627.1561 | 628.1634 | 626.1488 | 662.1255
Anthocyanins Delphinidin 3-0-(6"-acetyl-galactoside) Anthocyanins 507.421 C23H23013 507.1133 | 507.1139 | 508.1211 | 506.1066 | 542.0833
Anthocyanins Delphinidin 3-O-(6'"-acetyl-glucoside) Anthocyanins 507.421 C23H23013 507.1133 507.1139 | 508.1211 | 506.1066 | 542.0833

Delphinidin 3-0-(6"-p-coumaroyl-
Anthocyanins glucoside) Anthocyanins 611.527 C30H27014 611.1395 | 611.1401 | 612.1474 | 610.1328 | 646.1095
Anthocyanins Delphinidin 3-O-arabinoside Anthocyanins 435.358 C20H19011 435.0922 435.0927 436.1 |434.0855 | 470.0621
Anthocyanins Delphinidin 3-O-feruloyl-glucoside Anthocyanins 641.553 C31H29015 641.1501 641.1506 | 642.1579 | 640.1434| 676.12
Anthocyanins Delphinidin 3-O-galactoside Anthocyanins 465.384 C21H21012 465.1028 | 465.1033 | 466.1106 | 464.096 | 500.0727
Anthocyanins Delphinidin 3-O-glucoside Anthocyanins 465.384 C21H21012 465.1028 | 465.1033 | 466.1106 | 464.096 | 500.0727
Anthocyanins Delphinidin 3-O-glucosyl-glucoside Anthocyanins 627.525 C27H31017 627.1556 627.1561 | 628.1634 | 626.1488 | 662.1255




AHTOUM]aHN (LUPBEHU NUIMEHTU) NPUCYTHU BO BUHOTO

Anthocyanins Delphinidin 3-O-rutinoside Anthocyanins 611.525 C27H31016 611.1607 | 611.1612 | 612.1685 | 610.1539 | 646.1306
Anthocyanins Delphinidin 3-O-sambubioside Anthocyanins 597.499 C26H29016 597.145 597.1456 | 598.1528 | 596.1383 | 632.115
Anthocyanins Delphinidin 3-O-xyloside Anthocyanins 435.358 C20H19011 435.0922 | 435.0927 436.1 |434.0855 434.08555
Anthocyanins Malvidin 3,5-O-diglucoside Anthocyanins 655.578 C29H35017 655.1869 | 655.1874 | 656.1947 | 654.1801 | 690.1568
Anthocyanins Malvidin 3-O-(6''-acetyl-galactoside) Anthocyanins 535.474 C25H27013 535.1446 | 535.1452 | 536.1524 | 534.1379 | 570.1146
Anthocyanins Malvidin 3-0-(6'"-acetyl-glucoside) Anthocyanins 535.474 C25H27013 535.1446 | 535.1452 | 536.1524 | 534.1379 | 570.1146
Anthocyanins Malvidin 3-O-(6"-caffeoyl-glucoside) Anthocyanins 655.58 C32H31015 655.1657 | 655.1663 | 656.1736 | 654.159 | 690.1357
Anthocyanins Malvidin 3-O-(6''-p-coumaroyl-glucoside) Anthocyanins 639.58 C32H31014 639.1708 | 639.1714 | 640.1787 | 638.1641 | 674.1408
Anthocyanins Malvidin 3-O-arabinoside Anthocyanins 463.411 C22H23011 463.1235 463.1234 | 464.1313 | 462.1168 | 498.0934
Anthocyanins Malvidin 3-O-galactoside Anthocyanins 528.89 C23H25Cl012 528.1029 528.1035 | 529.1107 | 527.0962 | 563.0729
Anthocyanins Malvidin 3-O-glucoside Anthocyanins 493.437 C23H25012 439.1341 439.1346 | 434.1419 | 492.1273 | 528.104
Anthocyanins Pelargonidin Anthocyanins 271.245 C15H1105 271.0601 271.0606 | 272.0679 | 270.0534 | 306.03
Anthocyanins Pelargonidin 3,5-O-diglucoside Anthocyanins 630.979 C27H31ClO15 630.1346 | 630.1351 | 631.1424 | 629.1279 | 665.1045
Anthocyanins Pelargonidin 3-0-(6'"-malonyl-glucoside) Anthocyanins 519.432 C24H23013 519.1133 519.1139 | 520.1211 | 518.1066 | 554.0833
Anthocyanins Pelargonidin 3-0-(6"-succinyl-glucoside) Anthocyanins 533.458 C25H25013 533.129 533.1295 | 534.1368 |532.12222| 568.0989
Anthocyanins Pelargonidin 3-O-arabinoside Anthocyanins 403.359 C20H1909 403.1024 | 403.1029 | 404.1102 | 402.0956 | 438.0723
Anthocyanins Pelargonidin 3-O-galactoside Anthocyanins 433.385 C21H21010 433.1129 | 433.1135 | 434.1027 | 432.1062 | 468.0829
Anthocyanins Pelargonidin 3-O-glucoside Anthocyanins 433.385 C21H21010 433.1129 | 433.1135 | 434.1027 | 432.1062 | 468.0829
Anthocyanins Pelargonidin 3-O-glucosyl-rutinoside Anthocyanins 741.667 C33H41019 741.2237 | 741.2242 | 742.2315 | 740.2169 | 776.1936
Anthocyanins Pelargonidin 3-O-rutinoside Anthocyanins 579.527 C27H31014 579.1708 579.1714 | 578.1787 | 578.1641 | 614.1408
Anthocyanins Pelargonidin 3-O-sambubioside Anthocyanins 565.5 C26H29014 565.1552 | 565.1557 | 566.163 | 564.1485 | 600.1251
Anthocyanins Pelargonidin 3-O-sophoroside Anthocyanins 595.526 C27H31015 595.1657 | 595.1663 | 596.1736 | 594.459 | 630.1357
Anthocyanins Peonidin Anthocyanins 301.271 C16H1306 301.0707 | 301.0712 | 302.0785 | 300.0639 | 336.0406
Anthocyanins Peonidin 3-O-(6"-acetyl-galactoside) Anthocyanins 505.448 C24H25012 505.1341 | 505.1346 |506.1419 | 504.1273 | 540.104
Anthocyanins Peonidin 3-0-(6'"-acetyl-glucoside) Anthocyanins 505.448 C24H25012 505.1341 | 505.1346 | 506.1419 | 504.1273 | 540.104
Anthocyanins Peonidin 3-0-(6''-p-coumaroyl-glucoside) Anthocyanins 609.554 C31H29013 609.1603 | 609.1608 | 610.1681 | 608.1535 | 644.1302
Anthocyanins Peonidin 3-O-arabinoside Anthocyanins 449.385 C21H21011 449.1078 | 449.1084 | 450.1157 | 448.1011 | 484.0778
Anthocyanins Peonidin 3-O-galactoside Anthocyanins 463.411 C22H23011 463.1235 463.124 | 464.1313 | 462.1168 | 498.0934
Anthocyanins Peonidin 3-O-glucoside Anthocyanins 463.411 C22H23011 463.1235 463.124 | 464.1313 | 462.1168 | 498.0934
Anthocyanins Peonidin 3-O-rutinoside Anthocyanins 609.553 C28H33015 609.1814 | 609.1819 | 610.1892 | 608.1747 | 644.1513
Anthocyanins Petunidin 3,5-O-diglucoside Anthocyanins 641.551 C28H33017 641.1712 | 641.1718 | 642.1791 | 640.1645 | 676.1412
Anthocyanins Petunidin 3-O-(6""-acetyl-galactoside) Anthocyanins 521.448 C24H25013 521.129 521.1295 | 522.1368 | 520.1222 | 556.0989
Anthocyanins Petunidin 3-O-(6""-acetyl-glucoside) Anthocyanins 521.448 C24H25013 521.129 521.1295 | 522.1368 | 520.1222 | 556.0989
Anthocyanins Petunidin 3-O-(6''-p-coumaroyl-glucoside) Anthocyanins 625.554 C31H29014 625.1552 | 625.1557 | 625.163 |624.1485 | 660.1251
Anthocyanins Petunidin 3-O-arabinoside Anthocyanins 449.385 C21H21011 449.1078 | 449.1084 | 450.1157 | 448.1011 | 484.0778
Anthocyanins Petunidin 3-O-galactoside Anthocyanins 479.411 C22H23012 479.1184 479.119 | 480.1262 | 478.1117 | 514.0884
Anthocyanins Petunidin 3-O-glucoside Anthocyanins 479.411 C22H23012 479.1184 479.119 | 480.1262 | 478.1117 | 514.0884
Anthocyanins Petunidin 3-O-rhamnoside Anthocyanins 447.412 C22H23010 447.1286 | 447.1291 | 448.1364 | 446.1218 | 482.0985
Anthocyanins Petunidin 3-O-rutinoside Anthocyanins 595.526 C27H31015 595.1657 595.1663 | 595.1736 | 594.159 | 630.1357
Polymeric
Anthocyanins Pigment A anthocyanins 609.554 C31H29013 609.1603 609.1608 | 610.1681 | 608.1535 | 644.1302
Polymeric
Anthocyanins Pinotin A anthocyanins 625.554 C31H29014 625.1552 | 625.1557 | 626.163 |624.1485 | 660.1251
Polymeric
Anthocyanins Vitisin A anthocyanins 561.468 C26H25014 561.1239 561.1244 | 562.1317 | 560.1172 | 596.0938




XankoHu u chnaBoHONN NPUCYTHU BO BUHOTO

Molecular Chemical
Polyphenol Sub-Class Name Family Weight Formula M* M (M+H)+ (M-H)- (M+CL)-
Chalcones Butein Chalcones 272.253 C15H1205 272.0679 272.0685 | 273.0757 | 271.0612 | 307.0379
Chalcones Xanthohumol Alkylchalcones 354.396 C21H2205 345.1462 345.1467 | 355.154 | 353.1394 | 389.1161
Dihydrochalcones 3-Hydroxyphloretin 2'-O-glucoside Dihydrochalcones 452.409 C21H24011 452.1313 452.1319 | 453.1391 | 451.1246 | 487.1013
3-Hydroxyphloretin 2'-O-xylosyl-
Dihydrochalcones glucoside Dihydrochalcones 584.523 C26H32015 584.1736 584.1741 | 585.1814 | 583.1668 | 619.1435
Dihydrochalcones Phloretin Dihydrochalcones 274.269 C15H1405 274.0836 274.0841 | 275.0914 | 273.0768 | 309.0535
Dihydrochalcones Phloretin 2'-O-xylosyl-glucoside Dihydrochalcones 568.524 C26H32014 568.1787 568.1792 | 569.1865 | 567.1719 | 603.1486
Dihydrochalcones Phloridzin Dihydrochalcones 436.409 C21H24010 436.1364 436.1369 | 437.1442 | 435.1297 | 471.1063
Dihydroflavonols Dihydromyricetin 3-O-rhamnoside Dihydroflavonols 466.392 C21H22012 466.1106 466.1111 | 467.1184 | 465.1038 | 501.0805
Dihydroflavonols Dihydroquercetin Dihydroflavonols 304.252 C15H1207 304.0578 304.0583 | 305.0656 | 303.051 | 339.0277
Dihydroflavonols Dihydroquercetin 3-O-rhamnoside Dihydroflavonols 450.393 C21H22011 450.1157 450.1162 | 451.1235 | 449.1089 | 485.0856
Flavanols (+)-Catechin Catechins 290.268 C15H1406 290.0785 290.079 | 291.0863 | 289.0718 | 325.0484
Flavanols (+)-Catechin 3-O-gallate Catechins 442.372 C22H18010 442.0894 442.089 | 443.0973 | 441.0827 | 477.0594
Flavanols (+)-Catechin 3-O-glucose Catechins 452.409 C21H24011 452.1313 452.1319 | 453.1391 | 451.1246 | 487.1013
Flavanols (+)-Gallocatechin Catechins 306.267 C15H1407 306.0734 306.074 | 307.0812 | 305.0667 | 341.0434
Flavanols (+)-Gallocatechin 3-O-gallate Catechins 458.372 C22H18011 485.0844 485.0849 | 459.0922 | 457.0776 | 493.0543
Flavanols (-)-Epicatechin Catechins 290.268 C15H1406 290.0785 290.079 | 291.0863 | 289.0718 | 325.0484
Flavanols (-)-Epicatechin 3-O-gallate Catechins 442.372 C22H18010 442.0894 442.09 443.0973 | 441.0827 | 447.0594
(-)-Epicatechin-(2a-7)(4a-8)-

Flavanols epicatechin 3-O-galactoside Proanthocyanidin dimers 706.646 C36H34015 706.1892 706.1898 | 707.197 | 705.1825 | 741.1592
Flavanols (-)-Epigallocatechin Catechins 306.267 C15H1407 306.0734 306.074 | 307.0812 | 305.0667 | 341.0434
Flavanols (-)-Epigallocatechin 3-O-gallate Catechins 458.372 C22H18011 458.0844 458.0849 | 459.0922 | 457.0776 | 493.0543
Flavanols Cinnamtannin A2 Proanthocyanidin tetramers | 1155.02 C60H50024 1154.2687 | 1154.2692 |1155.2765|1153.2619{1189.2386
Flavanols Procyanidin dimer B1 Proanthocyanidin dimers 578.52 C30H26012 578.1419 578.1424 | 579.1497 | 577.1351 | 613.1118
Flavanols Procyanidin dimer B2 Proanthocyanidin dimers 578.52 C30H26012 578.1419 578.1424 | 579.1497 | 577.1351 | 613.1118
Flavanols Procyanidin dimer B3 Proanthocyanidin dimers 578.52 C30H26012 578.1419 578.1424 | 579.1497 | 577.1351 | 613.1118
Flavanols Procyanidin dimer B4 Proanthocyanidin dimers 578.52 C30H26012 578.1419 578.1424 | 579.1497 | 577.1351 | 613.1118
Flavanols Procyanidin dimer B5 Proanthocyanidin dimers 578.52 C30H26012 578.1419 578.1424 | 579.1497 | 577.1351 | 613.1118
Flavanols Procyanidin dimer B7 Proanthocyanidin dimers 578.52 C30H26012 578.1419 578.1424 | 579.1497 | 577.1351 | 613.1118
Flavanols Procyanidin trimer C1 Proanthocyanidin trimers 866.772 C45H38018 866.2053 866.2058 | 867.2131 | 865.1985 | 901.1752
Flavanols Procyanidin trimer C2 Proanthocyanidin trimers 866.772 C45H38018 866.2053 866.2058 | 867.2131 | 865.1985 | 901.1752




PnaBoHONU NPUCYTHU BO BUHOTO

Polyphenol Sub- Chemical
Class Name Family Molecular Weight Formula M* M (M+H)+ | (M-H)- | (M+CL)-
Proanthocyanidin
Flavanols Procyanidin trimer EEC trimers 866.772 C45H38018 | 866.2053 | 866.2058 |867.2131/865.1985/901.1752
Proanthocyanidin
Flavanols Procyanidin trimer T2 trimers 866.772 C45H38018 | 866.2053 | 866.2058 |867.2131/865.1985/901.1752
Proanthocyanidin
Flavanols Prodelphinidin dimer B3 dimers 610.519 C30H26014 | 610.1317 | 610.1323 |611.1395| 609.125 |645.1017
Proanthocyanidin
Flavanols Prodelphinidin trimer C-GC-C trimers 882 C45H38019 | 882.2002 | 882.2007 | 883.208 |881.1935/917.1701
Proanthocyanidin
Flavanols Prodelphinidin trimer GC-C-C trimers 882 C45H38019 | 882.2002 | 882.2007 | 883.208 1881.1935/917.1701
Proanthocyanidin
Flavanols Prodelphinidin trimer GC-GC-C trimers 898 C45H38020 | 898.1951 | 898.1956 |899.2029/897.1884| 933.165
Flavanols Theaflavin Theaflavins 564.494 C29H24012 | 564.1262 | 564.1268 |565.1341/563.1195/599.0962
Flavanols Theaflavin 3'-O-gallate Theaflavins 716.598 C36H28016 | 716.1372 | 716.1377 | 717.145 |715.1305/715.1071
Flavanols Theaflavin 3,3'-O-digallate Theaflavins 868.702 C43H32020 | 868.1481 | 868.1487 | 869.156 |867.1414/903.1181
Flavanols Theaflavin 3-O-gallate Theaflavins 716.598 C36H28016 | 716.1372 | 716.1377 | 717.145 |715.1305/751.1071
Flavanones 6-Geranylnaringenin Alkylflavanones 408.487 C25H2805 408.1931 | 408.1937 | 409.201 |407.1864/443.1631
Flavanones 6-Prenylnaringenin Alkylflavanones 340.37 C20H2005 340.1305 | 340.1311 |341.1384339.1238|375.1005
Flavanones 8-Prenylnaringenin Alkylflavanones 340.37 C20H2005 340.1305 | 340.1311 |341.1384/339.1238|375.1005
Flavanones Didymin Flavanones 594.561 C28H34014 | 594.1943 | 594.1949 |595.2021/593.1876/629.1643
Flavanones Eriocitrin Flavanones 596.534 C27H32015 | 596.1736 | 596.1741 |597.1814/595.1668/631.1435
Flavanones Eriodictyol Flavanones 288.252 C15H1206 288.0628 | 288.0634 |289.0707|287.0561/323.0328
Flavanones Eriodictyol 7-O-glucoside Flavanones 450.393 C21H22011 | 450.1157 | 450.1162 |451.1235|449.1089/485.0859
Methoxyflavanone
Flavanones Hesperetin S 302.279 C16H1406 302.0785 | 302.079 |303.0863/301.0718/337.0484
Flavanones Hesperidin Flavanones 610.561 C28H34015 | 610.1892 | 610.1898 | 611.197 |609.1825/645.1592
Alkylmethoxyflav
Flavanones Isoxanthohumol anones 354.396 C21H2205 354.1462 | 354.1467 | 355.154 |353.1394/389.1161
Flavanones Naringenin Flavanones 272.253 C15H1205 272.0679 | 272.0685 |273.0757/271.0612|307.0379
Flavanones Naringenin 7-O-glucoside Flavanones 434.393 C21H22010 | 434.1207 | 434.1213 |435.1286| 433.114 |469.0907
Flavanones Naringin Flavanones 580.535 C27H32014 | 580.1787 | 580.1792 |581.1865|579.1719/615.1486
Flavanones Naringin 4'-O-glucoside Flavanones 434.393 C21H22010 | 434.1207 | 434.1213 |435.1286| 433.114 |469.0907
Flavanones Naringin 6'-malonate Flavanones 666.581 C30H34017 | 666.1791 | 666.1796 |667.1869/665.1723| 701.149
Flavanones Narirutin Flavanones 580.535 C27H32014 | 580.1787 | 580.1792 |581.1865|579.1719/615.1486
Flavanones Narirutin 4'-O-glucoside Flavanones 742.675 C33H42019 | 742.2315 | 742.232 |743.2393|741.2248|777.2014
Flavanones Neoeriocitrin Flavanones 596.534 C27H32015 | 569.1736 | 569.1741 597.1814/595.1668|631.1435
Flavanones Neohesperidin Flavanones 610.561 C28H34015 | 610.1892 | 610.1898 | 611.197 |609.1825/645.1592




PnaBoHM NPUCYTHN BO BUHOTO

Flavanones Pinocembrin Flavanones 256.253 C15H1204 256.073 256.0736 | 257.0808 | 255.0663 | 291.043
Flavanones Poncirin Flavanones 594.561 C28H34014 594.1943 594.1949 | 595.2021 | 593.1876 | 629.1643
Flavanones Sakuranetin Methoxyflavanones 286.279 C16H1405 286.0836 | 286.0841 | 287.0914 | 285.0768 | 321.0535
5,6-Dihydroxy-7,8,3',4'-
Flavones tetramethoxyflavone Methoxyflavones 374.341 C19H1808 374.0996 | 374.1002 | 375.1074 | 373.0929 | 409.0696
Flavones 6-Hydroxyluteolin Flavones 302.236 C15H1007 302.0421 302.0427 | 303.0499 | 301.0354 | 337.0121
Flavones 6-Hydroxyluteolin 7-O-rhamnoside Flavones 448.377 C21H20011 448.1 448.1006 | 449.1078 | 447.0933| 483.07
Flavones 7,3',4'-Trihydroxyflavone Flavones 270.237 C15H1005 270.0523 | 270.0528 | 271.0601 | 296.0455 | 305.0222
Flavones 7,4'-Dihydroxyflavone Flavones 254.238 C15H1004 254.0574 254.0579 | 255.0652 | 253.0506 | 289.0273
Flavones Apigenin Flavones 270.237 C15H1005 270.0523 270.0528 | 271.0601 | 269.0455 | 305.0222
Flavones Apigenin 6,8-C-arabinoside-C-glucoside Flavones 564 C26H28014 564.1474 564.1476 | 565.1552 | 563.1406 | 599.1173
Flavones Apigenin 6,8-C-galactoside-C-arabinoside Flavones 564 C26H28014 564.1474 564.1476 | 565.1552 | 563.1406 | 599.1173
Flavones Apigenin 6,8-di-C-glucoside Flavones 594.518 C27H30015 594.1579 | 594.1585 | 595.1657 | 593.1512 | 629.1279
Flavones Apigenin 6-C-glucoside Flavones 432.378 C21H20010 432.1051 432.1056 | 433.1129 |431.0984 | 467.075
Apigenin 7-0-(6"-malonyl-apiosyl-
Flavones glucoside) Flavones 650.538 C29H30017 650.1478 | 650.1483 |651.1556 | 649.141 | 685.1177
Flavones Apigenin 7-O-apiosyl-glucoside Flavones 564.492 C26H28014 564.1474 | 564.1479 | 565.1552 | 563.1406 | 599.1173
Flavones Apigenin 7-O-diglucuronide Flavones 622.485 C27H26017 622.1165 622.117 | 623.1243 | 621.1097 | 657.0864
Flavones Apigenin 7-O-glucoside Flavones 420.41 C21H2409 420.1415 420.142 | 421.1493 | 419.1348 | 455.1114
Flavones Apigenin 7-O-glucuronide Flavones 446.361 C21H18011 446.0844 | 446.0849 | 447.0922 | 445.0776 | 481.0543
Flavones Baicalein Flavones 270.237 C15H1005
Flavones Chrysin Flavones 254.238 C15H1004
Chrysoeriol 7-0-(6'-malonyl-apiosyl-
Flavones glucoside) Methoxyflavones 680.564 C30H32018
Flavones Chrysoeriol 7-0-(6"-malonyl-glucoside) Methoxyflavones 548.45 C25H24014
Flavones Chrysoeriol 7-O-apiosyl-glucoside Methoxyflavones 594.518 C27H30015
Flavones Chrysoeriol 7-O-glucoside Methoxyflavones 462.404 C22H22011
Flavones Cirsilineol Methoxyflavones 344.315 C18H1607
Flavones Cirsimaritin Methoxyflavones 314.289 C17H1406
Flavones Diosmin Methoxyflavones 608.545 C28H32015
Flavones Eupatorin Methoxyflavones 344.315 C18H1607
Flavones Gardenin B Methoxyflavones 358.342 C19H1807
Flavones Geraldone Methoxyflavones 284.263 C16H1205
Flavones Hispidulin Methoxyflavones 300.263 C16H1206
Flavones Isorhoifolin Flavones 578.519 C27H30014
Flavones Jaceosidin Methoxyflavones 330.289 C17H1407
Flavones Luteolin Flavones 286.236 C15H1006
Flavones Luteolin 6-C-glucoside Flavones 448.377 C21H20011
Luteolin 7-0-(2-apiosyl-6-malonyl)-
Flavones glucoside Flavones 666.538 C29H30018
Flavones Luteolin 7-0-(2-apiosyl-glucoside) Flavones 580.492 C26H28015
Flavones Luteolin 7-O-diglucuronide Flavones 638.484 C27H26018
Flavones Luteolin 7-O-glucoside Flavones 448.377 C21H20011




Polyphenol Sub-
Class
Flavones
Flavones
Flavones
Flavones
Flavones
Flavones
Flavones
Flavones
Flavones
Flavones
Flavones
Flavones
Flavones
Flavonols
Flavonols
Flavonols

Flavonols

Flavonols
Flavonols
Flavonols
Flavonols
Flavonols
Flavonols

Flavonols
Flavonols
Flavonols
Flavonols
Flavonols
Flavonols
Flavonols
Flavonols
Flavonols
Flavonols

Flavonols

Flavonols
Flavonols

Flavonols
Flavonols
Flavonols

Name
Luteolin 7-O-glucuronide
Luteolin 7-O-malonyl-glucoside
Luteolin 7-O-rutinoside
Neodiosmin
Nepetin
Nobiletin
Pebrellin
Rhoifolin
Rhoifolin 4'-O-glucoside
Scutellarein
Sinensetin
Tangeretin
Tetramethylscutellarein
3,7-Dimethylquercetin
3-Methoxynobiletin
3-Methoxysinensetin
5,3',4'-Trihydroxy-3-methoxy-6:7-
methylenedioxyflavone 4'-O-glucuronide
5,4'-Dihydroxy-3,3'-dimethoxy-6:7-
methylenedioxyflavone 4'-O-glucuronide
6,8-Dihydroxykaempferol
Galangin
Isorhamnetin
Isorhamnetin 3-O-galactoside
Isorhamnetin 3-O-glucoside
Isorhamnetin 3-0-glucoside 7-O-
rhamnoside
Isorhamnetin 3-O-glucuronide
Isorhamnetin 3-O-rutinoside
Isorhamnetin 4'-O-glucoside
Isorhamnetin 7-O-rhamnoside
Jaceidin 4'-O-glucuronide
Kaempferide
Kaempferol
Kaempferol 3,7,4'-O-triglucoside
Kaempferol 3,7-O-diglucoside
Kaempferol 3-0-(2"-rhamnosyl-6'"-acetyl-
galactoside) 7-O-rhamnoside
Kaempferol 3-0-(2"-rhamnosyl-galactoside)
7-O-rhamnoside
Kaempferol 3-0-(6"-malonyl-glucoside)
Kaempferol 3-O-(6'"-acetyl-galactoside) 7-
O-rhamnoside
Kaempferol 3-O-acetyl-glucoside
Kaempferol 3-O-galactoside

Family
Flavones
Flavones
Flavones

Methoxyflavones
Methoxyflavones
Methoxyflavones
Methoxyflavones
Flavones
Flavones
Flavones
Methoxyflavones
Methoxyflavones
Methoxyflavones
Methoxyflavonols
Methoxyflavonols
Methoxyflavonols

Methoxyflavonols

Methoxyflavonols
Flavonols
Flavonols

Methoxyflavonols

Methoxyflavonols

Methoxyflavonols

Methoxyflavonols
Methoxyflavonols
Methoxyflavonols
Methoxyflavonols
Methoxyflavonols
Methoxyflavonols
Methoxyflavonols
Flavonols
Flavonols
Flavonols

Flavonols

Flavonols
Flavonols

Flavonols
Flavonols
Flavonols

Molecular Weight
462.36
534.423
594.518
608.545
316.262
402.395
344.315
578.519
740.659
286.236
372.369
372.369
342.343
330.289
432.421
402.395

520.396

534.423
318.235
270.237
316.262
478.403
478.403

624.544
492.386
462.404
478.403
478.403
536.439
299.255
286.236
772.658
610.518

784.669

740.659
534.423

636.555
490.414
448.377

Chemical
Formula
C21H18012
C24H22014
C27H30015
C28H32015
C16H1207
C21H2208
C18H1607
C27H30014
C33H40019
C15H1006
C20H2007
C20H2007
C19H1806
C17H1407
C22H2409
C21H2208

C23H20014

C24H22014
C15H1008
C15H1005
C16H1207

C22H22012

C22H22012

C28H32016
C22H20013
C22H22011
C22H22012
C22H22012
C24H24014
C16H1106
C15H1006
C33H40021
C27H30016

C34H40021

C33H40019
C24H22014

C29H32016
C23H22012
C21H20011

M*

478.1106
478.1106

M (M+H)+ | (M-H)- | (M+CL)-

478.1111 | 479.1184 | 477.1038 | 513.0805
478.1111 | 479.1184 | 477.1038 | 513.0805



PnaBoHONU NPUCYTHU BO BUHOTO

Polyphenol Sub-Class Name Family Molecular Weight |Chemical Formula M* M (M+H)+ (M-H)- (M+CL)-
Flavonols Kaempferol 3-0O-galactoside 7-O-rhamnoside Flavonols 594.518 C27H30015
Flavonols Kaempferol 3-O-glucoside Flavonols 448.377 C21H20011
Flavonols Kaempferol 3-O-glucosyl-rhamnosyl-galactoside Flavonols 756.659 C33H40020
Flavonols Kaempferol 3-O-glucosyl-rhamnosyl-glucoside Flavonols 756.659 C33H40020
Flavonols Kaempferol 3-O-glucuronide Flavonols 462.36 C21H18012
Flavonols Kaempferol 3-O-rhamnoside Flavonols 431.37 C21H19010
Flavonols Kaempferol 3-O-rhamnosyl-rhamnosyl-glucoside Flavonols 740.659 C33H40019
Flavonols Kaempferol 3-O-rutinoside Flavonols 594.518 C27H30015
Flavonols Kaempferol 3-O-sophoroside Flavonols 610.518 C27H30016
Flavonols Kaempferol 3-O-sophoroside 7-O-glucoside Flavonols 772.658 C33H40021
Flavonols Kaempferol 3-O-xylosyl-glucoside Flavonols 580.492 C26H28015
Flavonols Kaempferol 3-O-xylosyl-rutinoside Flavonols 740.659 C33H40019
Flavonols Kaempferol 7-O-glucoside Flavonols 447.369 C21H19011
Flavonols Methylgalangin Methoxyflavonols 284.263 C16H1205
Flavonols Morin Flavonols 302.236 C15H1007
Flavonols Myricetin Flavonols 318.235 C15H1008
Flavonols Myricetin 3-O-arabinoside Flavonols 450.35 C20H18012
Flavonols Myricetin 3-O-galactoside Flavonols 480.376 C21H20013 480.0898 480.0904 | 481.0977 | 479.0831 | 515.0598
Flavonols Myricetin 3-O-glucoside Flavonols 480.376 C21H20013 480.0898 480.0904 | 481.0977 | 479.0831 | 515.0598
Flavonols Myricetin 3-O-rhamnoside Flavonols 464.376 C21H20012
Flavonols Myricetin 3-O-rutinoside Flavonols 626.517 C27H30017
Patuletin 3-O-(2"-feruloylglucosyl)(1->6)-
Flavonols [apiosyl(1->2)]-glucoside Methoxyflavonols 964.826 C43H48025
Patuletin 3-O-glucosyl-(1->6)-[apiosyl(1->2)]-
Flavonols glucoside Methoxyflavonols 788.657 C33H40022
Flavonols Quercetin Flavonols 302.236 C15H1007
Flavonols Quercetin 3,4'-0-diglucoside Flavonols 626.517 C27H30017
Flavonols Quercetin 3-0-(6"-malonyl-glucoside) Flavonols 550.422 C24H22015
Quercetin 3-0-(6"-malonyl-glucoside) 7-0-
Flavonols glucoside Flavonols 712.563 C30H32020
Quercetin 3-0-(6"-acetyl-galactoside) 7-O-
Flavonols rhamnoside Flavonols 652.554 C29H32017
Flavonols Quercetin 3-0-acetyl-rhamnoside Flavonols 490.414 C23H22012
Flavonols Quercetin 3-O-arabinoside Flavonols 434.35 C20H18011
Flavonols Quercetin 3-O-galactoside Flavonols 464.376 C21H20012
Flavonols Quercetin 3-O-galactoside 7-O-rhamnoside Flavonols 610.518 C27H30016
Flavonols Quercetin 3-O-glucoside Flavonols 464.376 C21H20012
Flavonols Quercetin 3-0O-glucosyl-rhamnosyl-galactoside Flavonols 772.658 C33H40021 772.2057 772.2062 | 773.2135 | 771.1989 | 807.1756
Flavonols Quercetin 3-O-glucosyl-rhamnosyl-glucoside Flavonols 772.658 C33H40021 772.2057 772.2062 | 773.2135 | 771.1989 | 807.1756
Flavonols Quercetin 3-O-glucosyl-xyloside Flavonols 596.491 C26H28016
Flavonols Quercetin 3-O-glucuronide Flavonols 478.36 C21H18013
Flavonols Quercetin 3-O-rhamnoside Flavonols 448.377 C21H20011
Flavonols Quercetin 3-O-rhamnosyl-galactoside Flavonols 610.518 C27H30016
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Flavonols
Flavonols
Flavonols
Flavonols
Flavonols
Flavonols
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Isoflavonoids
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Chemical
Name Family Molecular Weight Formula
Quercetin 3-0-rhamnosyl-rhamnosyl-
glucoside Flavonols 756.659 C33H40020
Quercetin 3-O-rutinoside Flavonols 610.518 C27H30016
Quercetin 3-O-sophoroside Flavonols 626.517 C27H30017
Quercetin 3-O-xyloside Flavonols 434.35 C20H18011
Quercetin 3-0-xylosyl-glucuronide Flavonols 610.474 C26H26017
Quercetin 3-O-xylosyl-rutinoside Flavonols 742.632 C32H38020
Quercetin 4'-O-glucoside Flavonols 464.376 C21H20012
Quercetin 7,4'-0-diglucoside Flavonols 626.517 C27H30017
Rhamnetin Methoxyflavonols 316.262 C16H1207
Spinacetin 3-0-(2"-feruloylglucosyl)(1->6)-
[apiosyl(1->2)]-glucoside Methoxyflavonols 978.853 C44H50025
Spinacetin 3-0-(2"-p-coumaroylglucosyl)(1-
>6)-[apiosyl(1->2)]-glucoside Methoxyflavonols 948.827 C43H48024
Spinacetin 3-0-glucosyl-(1->6)-glucoside Methoxyflavonols 670.57 C29H34018
Spinacetin 3-0-glucosyl-(1->6)-[apiosyl(1-
>2)]-glucoside Methoxyflavonols 802.684 C34H42022
6''-O-Acetyldaidzin Isoflavones 458.415 C23H22010
6'-O-Acetylgenistin Isoflavones 474.414 C23H22011
6''-O-Acetylglycitin Methoxyisoflavones 488.441 C24H24011
6''-0O-Malonyldaidzin Isoflavones 502.424 C24H22012
6''-0O-Malonylgenistin Isoflavones 518.424 C24H22013
6''-0O-Malonylglycitin Methoxyisoflavones 532.45 C25H24013
Biochanin A Methoxyisoflavones 284.263 C16H1205
Daidzein Isoflavones 254.238 C15H1004
Daidzin Isoflavones 416.378 C21H2009
Formononetin Methoxyisoflavones 268.264 C16H1204
Genistein Isoflavones 270.237 C15H1005
Genistin Isoflavones 432.378 C21H20010
Glycitein Methoxyisoflavones 284.263 C16H1205
Glycitin Methoxyisoflavones 446.404 C22H22010
1-Acetoxypinoresinol Lignans 416.421 C22H2408
7-Hydroxymatairesinol Lignans 374.384 C20H2207
7-Hydroxysecoisolariciresinol Lignans 374.471 C22H3005
7-Oxomatairesinol Lignans 372.369 C20H2007
Anhydro-secoisolariciresinol Lignans 344.402 C20H2405
Arctigenin Lignans 372.412 C21H2406
Conidendrin Lignans 356.369 C20H2006
Cyclolariciresinol Lignans 360.401 C20H2406
Dimethylmatairesinol Lignans 386.438 C22H2606
Episesamin Lignans 354.353 C20H1806
Episesaminol Lignans 370.353 C20H1807
Isohydroxymatairesinol Lignans 374.384 C20H2207

M*

M

(M+H)+

(M-H)-

(M+CL)-



Chemical

Polyphenol Sub-Class Name Family Molecular Weight Formula mM* M (M+H)+ | (M-H)- | (M+CL)-
Lignans Isolariciresinol Lignans 360.401 C20H2406 360.1567 | 360.1573 | 361.1646 359.15 | 395.1267
Lignans Lariciresinol Lignans 360.401 C20H2406 360.1567 360.1573 | 361.1646 | 359.15 | 395.1267
Lignans Lariciresinol-sesquilignan Lignans 556.601 C30H36010
Lignans Matairesinol Lignans 358.385 C20H2206
Lignans Medioresinol Lignans 388.411 C21H2407
Lignans Nortrachelogenin Lignans 374.384 C20H2207
Lignans Pinoresinol Lignans 358.385 C20H2206
Lignans Secoisolariciresinol Lignans 365.395 C20H2606
Lignans Secoisolariciresinol-sesquilignan Lignans 558.617 C30H38010
Lignans Sesamin Lignans 354.353 C20H1806
Lignans Sesaminol Lignans 370.353 C20H1807
Lignans Sesamol Lignans 138.121 C7H603
Lignans Sesamolin Lignans 370.353 C20H1807
Lignans Sesamolinol Lignans 372.369 C20H2007
Lignans Syringaresinol Lignans 418.437 C22H2608
Lignans Todolactol A Lignans 376.4 C20H2407
Lignans Trachelogenin Lignans 388.411 C21H2407

Alkylmethoxypheno
Alkylmethoxyphenols 4-Ethylguaiacol Is 152.19 C9H1202

Alkylmethoxypheno
Alkylmethoxyphenols 4-Vinylguaiacol Is 150.174 C9H1002

Alkylmethoxypheno
Alkylmethoxyphenols 4-Vinylsyringol Is 242.27 C15H1403
Alkylphenols 3-Methylcatechol Alkylphenols 124.137 C7H802
Alkylphenols 4-Ethylcatechol Alkylphenols 138.164 C8H1002
Alkylphenols 4-Ethylphenol Alkylphenols 122.164 C8H100
Alkylphenols 4-Methylcatechol Alkylphenols 124.137 C7H802
Alkylphenols 4-Vinylphenol Alkylphenols 120.148 C8H80
Alkylphenols 5-Heneicosenylresorcinol Alkylphenols 402 C27H4602
Alkylphenols 5-Heneicosylresorcinol Alkylphenols 404.669 C27H4802
Alkylphenols 5-Heptadecylresorcinol Alkylphenols 348.562 C23H4002
Alkylphenols 5-Nonadecenylresorcinol Alkylphenols 374 C25H4202
Alkylphenols 5-Nonadecylresorcinol Alkylphenols 376.616 C25H4402
Alkylphenols 5-Pentacosenylresorcinol Alkylphenols 458.759 C31H5402
Alkylphenols 5-Pentacosylresorcinol Alkylphenols 460.775 C31H5602
Alkylphenols 5-Pentadecylresorcinol Alkylphenols 320.509 C21H3602
Alkylphenols 5-Tricosenylresorcinol Alkylphenols 430.706 C29H5002
Alkylphenols 5-Tricosylresorcinol Alkylphenols 432.722 C29H5202
Curcuminoids Bisdemethoxycurcumin Curcuminoids 308.328 C19H1604
Curcuminoids Curcumin Curcuminoids 368.38 C21H2006
Curcuminoids Demethoxycurcumin Curcuminoids 338.354 C20H1805



Molecular Chemical
Polyphenol Sub-Class Name Family Weight Formula mM* (M+H)+ | (M-H)- | (M+CL)-
Furanocoumarins Bergapten Furanocoumarins 216.189 C12H804
Furanocoumarins Isopimpinellin Furanocoumarins 246.215 C13H1005
Furanocoumarins Psoralen Furanocoumarins 186.163 C11H603
Furanocoumarins Xanthotoxin Furanocoumarins 216.189 C12H804
Hydroxybenzaldehydes 4-Hydroxybenzaldehyde Hydroxybenzaldehydes 122.121 C7H602
Hydroxybenzaldehydes Gallic aldehyde Hydroxybenzaldehydes 154.12 C7H604
Hydroxybenzaldehydes p-Anisaldehyde Methoxybenzaldehydes 136.148 C8H802
Hydroxybenzaldehydes Protocatechuic aldehyde Hydroxybenzaldehydes 138.121 C7H603
Hydroxybenzaldehydes Syringaldehyde Methoxybenzaldehydes 182.173 C9H1004
Hydroxybenzaldehydes Vanillin Methoxybenzaldehydes 152.147 C8H803
2,3-Dihydroxy-1-
Hydroxybenzoketones guaiacylpropanone Methoxybenzoketones 212.199 C10H1205
Hydroxybenzoketones 3-Methoxyacetophenone Methoxybenzoketones 150.174 C9H1002
Hydroxycinnamaldehydes Ferulaldehyde Methoxycinnamaldehydes 178.185 C10H1003
Hydroxycinnamaldehydes Sinapaldehyde Methoxycinnamaldehydes 208.211 C11H1204
Hydroxycoumarins 4-Hydroxycoumarin Hydroxycoumarins 162.142 C9H603
Hydroxycoumarins Coumarin Hydroxycoumarins 146.143 C9H602
Hydroxycoumarins Esculetin Hydroxycoumarins 178.141 C9H604
Hydroxycoumarins Esculin Hydroxycoumarins 340.282 C15H1609
Hydroxycoumarins Mellein Hydroxycoumarins 178.185 C10H1003
Hydroxycoumarins Scopoletin Hydroxycoumarins 192.168 C10H804
Hydroxycoumarins Umbelliferone Hydroxycoumarins 162.142 C9H603
Hydroxyphenylpropenes 2-Methoxy-5-prop-1-enylphenol | Methoxyphenylpropenes 164.201 C10H1202
Hydroxyphenylpropenes Acetyl eugenol Methoxyphenylpropenes 206.238 C12H1403
Hydroxyphenylpropenes Anethole Methoxyphenylpropenes 148.202 C10H120
Hydroxyphenylpropenes Estragole Methoxyphenylpropenes 148.202 C10H120
Hydroxyphenylpropenes Eugenol Methoxyphenylpropenes 164.201 C10H1202
Hydroxyphenylpropenes [6]-Gingerol Methoxyphenylpropenes 300.434 C17H3204
Methoxyphenols Guaiacol Methoxyphenols 124.137 C7H802
Naphtoquinones 1,4-Naphtoquinone Naphtoquinones 158.153 C10H602




Polyphenol Sub-Class

Naphtoquinones
Other polyphenols
Other polyphenols
Other polyphenols
Other polyphenols
Other polyphenols
Other polyphenols
Other polyphenols
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes

Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols

Tyrosols

TepneHn n TMPO30JU NPUCYTHU BO BUHOTO

Name
Juglone
3,4-Dihydroxyphenylglycol
Arbutin
Catechol
Coumestrol
Phenol
Phlorin
Pyrogallol
Carnosic acid
Carnosol
Carvacrol
Epirosmanol
Rosmadial
Rosmanol
Thymol
3,4-DHPEA-AC
3,4-DHPEA-EA
3,4-DHPEA-EDA
Demethyloleuropein
Hydroxytyrosol
Hydroxytyrosol 4-O-glucoside
Ligstroside
Ligstroside-aglycone
Oleoside 11-methylester
Oleoside dimethylester
Oleuropein
Oleuropein-aglycone
p-HPEA-AC
p-HPEA-EA
p-HPEA-EDA

Tyrosol

Family
Naphtoquinones
Other polyphenols
Other polyphenols
Other polyphenols
Coumestans
Other polyphenols
Other polyphenols
Other polyphenols
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes
Phenolic terpenes
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols
Tyrosols

Tyrosols

Molecular Weight
174.153
170.163
272.251
110.111
268.221
94.1112
288.251

126.11
332.434
330.418
150.218
346.417
344.402
346.417
150.218

196.2
378.373
320.337
526.487
154.163
316.304
524.514
362.374
404.366
418.392
540.514
378.373
180.201
362
304.338
138.164

Chemical
Formula

C10H603
C8H1004
C12H1607
C6H602
C15H805
C6H60
C12H1608
C6H603
C20H2804
C20H2604
C10H140
C20H2605
C20H2405
C20H2605
C10H140
C10H1204
C19H2208
C17H2006
C24H30013
C8H1003
C14H2008
C25H32012
C19H2207
C17H24011
C18H26011
C25H32013
C19H2208
C10H1203
C19H2207
C17H2005
C8H1002

M*

M

(M+H)+

(M-H)-

(M+CL)-



Xnapokcu 6eH30eBU KNCESTMHU U HUBHU AiepyMBaTy NPUCYTHN BO BUHOTO

Polyphenol Sub-Class
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids

Name
2,3-Dihydroxybenzoic
acid
2,4-Dihydroxybenzoic
acid
2,6-Dihydroxybenzoic
acid
2-Hydroxybenzoic acid
3,5-Dihydroxybenzoic
acid
3-Hydroxybenzoic acid
4-Hydroxybenzoic acid
4-Hydroxybenzoic acid
4-0-glucoside
5-O-Galloylquinic acid
Benzoic acid

Ellagic acid
Ellagic acid acetyl-
arabinoside
Ellagic acid acetyl-
xyloside
Ellagic acid
arabinoside

Ellagic acid glucoside
Gallic acid
Gallic acid 3-O-gallate
Gallic acid 4-0-
glucoside
Gallic acid ethyl ester
Galloyl glucose
Gentisic acid
Lambertianin C
Protocatechuic acid
Protocatechuic acid 4-
O-glucoside
Punicalagin
Sanguiin H-6
Syringic acid
Valoneic acid
dilactone

Family
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acid
dimers
Hydroxybenzoic acid
dimers
Hydroxybenzoic acid
dimers
Hydroxybenzoic acid
dimers
Hydroxybenzoic acid
dimers
Hydroxybenzoic acids
Hydroxybenzoic acids

Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids
Hydroxybenzoic acids
Ellagitannins
Hydroxybenzoic acids

Hydroxybenzoic acids
Ellagitannins
Ellagitannins

Methoxybenzoic acids

Hydroxybenzoic acid

dimers

Molecular Weight
154.12
154.12

154.12
138.121

154.12
138.121
138.121

300.261
344.271
122.121

302.193
476.344
476.344
434.307

464.333
170.12
322.224

332.26
198.173
332.26
154.12
2805.9
154.12

316.261
1084.72
1871.28
198.173

470.296

Chemical
Formula

C7H604

C7H604

C7H604
C7H603

C7H604
C7H603
C7H603

C13H1608
C14H16010
C7H602

C14H608

C21H16013

C21H16013

C19H14012

C20H16013
C7H605
C14H1009

C13H16010
C9H1005
C13H16010
C7H604
C123H80078
C7H604

C13H1609
C48H28030
C82H54052

C9H1005

C21H10013

M*
154.0261
154.0261
154.0261

138.0311

138.0311
138.0311

M

154.0266

154.0266

154.0266

138.0317

138.0317
138.0317

(M+H)+
155.0339
155.0339
155.0339

139.039

139.039
139.039

(M-H)-
153.0193
153.0193
153.0193

137.0244

137.0244
137.0244

(M+CL)-
188.996
188.996
188.996

137.0011

137.0011
137.0011



XnapoKCcu ULMMETHU KUCESIMHU U HUBHU AepuBaTu NPUCYTHN BO BUHOTO

Molecular Chemical
Polyphenol Sub-Class Name Family Weight Formula M* M (M+H)+ | (M-H)- | (M+CL)-
Hydroxybenzoic acids Vanillic acid Methoxybenzoic acids 168.147 C8H804
1,2'-Disinapoyl-2-
Hydroxycinnamic acids feruloylgentiobiose Methoxycinnamic acids 930.855 C44H50022
1,2,2'-
Hydroxycinnamic acids Triferuloylgentiobiose Methoxycinnamic acids 870.803 C42H46020
1,2,2'-
Hydroxycinnamic acids | Trisinapoylgentiobiose Methoxycinnamic acids 960.881 C45H52023
Hydroxycinnamic acids | 1,2-Diferuloylgentiobiose Methoxycinnamic acids 694.634 C32H38017
Hydroxycinnamic acids | 1,2-Disinapoylgentiobiose | Methoxycinnamic acids 754.686 C34H42019
1-Sinapoyl-2,2'-
Hydroxycinnamic acids diferuloylgentiobiose Methoxycinnamic acids 900.829 C43H48021
1-Sinapoyl-2-

Hydroxycinnamic acids feruloylgentiobiose Methoxycinnamic acids 724.66 C33H40018

2,5-di-S-Glutathionyl C33H42N6021
Hydroxycinnamic acids caftaric acid Hydroxycinnamic acids 922.844 S2

2-S-Glutathionyl caftaric C23H27N3015

Hydroxycinnamic acids acid Hydroxycinnamic acids 617.537 S

24-Methylcholestanol
Hydroxycinnamic acids ferulate Methoxycinnamic acids 578.865 C38H5804

24-Methylcholesterol
Hydroxycinnamic acids ferulate Methoxycinnamic acids 576.849 C38H5604 576.4173 | 576.4179 |577.4251|575.4106/611.3873

24-Methylenecholestanol

Hydroxycinnamic acids ferulate Methoxycinnamic acids 576.849 C38H5604 576.4173 | 576.4179 |577.4251|575.4106/611.3873

24-Methyllathosterol
Hydroxycinnamic acids ferulate Methoxycinnamic acids 576.849 C38H5604 576.4173 | 576.4179 |577.4251|575.4106/611.3873
Hydroxycinnamic acids | 3,4-Dicaffeoylquinic acid Hydroxycinnamic acids 516.451 C25H24012
Hydroxycinnamic acids | 3,4-Diferuloylquinic acid Methoxycinnamic acids 544.504 C27H28012
Hydroxycinnamic acids | 3,5-Dicaffeoylquinic acid Hydroxycinnamic acids 516.451 C25H24012
Hydroxycinnamic acids | 3,5-Diferuloylquinic acid Methoxycinnamic acids 544.504 C27H28012
Hydroxycinnamic acids 3-Caffeoylquinic acid Hydroxycinnamic acids 354.309 C16H1809
Hydroxycinnamic acids 3-Feruloylquinic acid Methoxycinnamic acids 368.335 C17H2009
Hydroxycinnamic acids | 3-p-Coumaroylquinic acid Hydroxycinnamic acids 338.309 C16H1808
Hydroxycinnamic acids 3-Sinapoylquinic acid Methoxycinnamic acids 398.361 C18H22010
Hydroxycinnamic acids | 4,5-Dicaffeoylquinic acid Hydroxycinnamic acids 516.451 C25H24012
Hydroxycinnamic acids 4-Caffeoylquinic acid Hydroxycinnamic acids 354.309 C16H1809




XnapokKkcu UMMEeTHU KUCEJSIMHU U HUBHU AepuBaTu NPUCYTHU BO BUHOTO

Molecular

Polyphenol Sub-Class Name Family Weight Chemical Formula
Hydroxycinnamic acids 4-Feruloylquinic acid Methoxycinnamic acids 368.335 C17H2009
Hydroxycinnamic acids 4-p-Coumaroylquinic acid Hydroxycinnamic acids 338.309 C16H1808
Hydroxycinnamic acids 4-Sinapoylquinic acid Methoxycinnamic acids 398.361 C18H22010
Hydroxycinnamic acids 5-5'-Dehydrodiferulic acid Methoxycinnamic acid dimers 386.352 C20H1808
Hydroxycinnamic acids 5-8'-Benzofuran dehydrodiferulic acid Methoxycinnamic acid dimers 386.352 C20H1808
Hydroxycinnamic acids 5-8'-Dehydrodiferulic acid Methoxycinnamic acid dimers 386.352 C20H1808
Hydroxycinnamic acids 5-Caffeoylquinic acid Hydroxycinnamic acids 354.309 C16H1809
Hydroxycinnamic acids 5-Feruloylquinic acid Methoxycinnamic acids 368.335 C17H2009
Hydroxycinnamic acids 5-p-Coumaroylquinic acid Hydroxycinnamic acids 338.309 C16H1808
Hydroxycinnamic acids 5-Sinapoylquinic acid Methoxycinnamic acids 398.361 C18H22010
Hydroxycinnamic acids 8-0-4'-Dehydrodiferulic acid Methoxycinnamic acid dimers 386.352 C20H1808
Hydroxycinnamic acids Avenanthramide 2c Hydroxycinnamic acids 315.277 C16H13NO6
Hydroxycinnamic acids Avenanthramide 2f Methoxycinnamic acids 329.304 C17H15NO6
Hydroxycinnamic acids Avenanthramide 2p Hydroxycinnamic acids 299.278 C16H13NO5
Hydroxycinnamic acids Avenanthramide K Hydroxycinnamic acids 315.277 C16H13NO6
Hydroxycinnamic acids Caffeic acid Hydroxycinnamic acids 180.157 C9H804
Hydroxycinnamic acids Caffeic acid 4-O-glucoside Hydroxycinnamic acids 342.298 C15H1809
Hydroxycinnamic acids Caffeic acid ethyl ester Hydroxycinnamic acids 208.211 C11H1204
Hydroxycinnamic acids Caffeoyl aspartic acid Hydroxycinnamic acids 295.245 C13H13NO7
Hydroxycinnamic acids Caffeoyl glucose Hydroxycinnamic acids 342.298 C15H1809
Hydroxycinnamic acids Caffeoyl tartaric acid Hydroxycinnamic acids 312.229 C13H1209
Hydroxycinnamic acids Chicoric acid Hydroxycinnamic acids 474.371 C22H18012
Hydroxycinnamic acids Cinnamic acid Hydroxycinnamic acids 148.159 C9H802
Hydroxycinnamic acids Cinnamoyl! glucose Hydroxycinnamic acids 310.299 C15H1807
Hydroxycinnamic acids Ferulic acid Methoxycinnamic acids 194.184 C10H1004
Hydroxycinnamic acids Ferulic acid 4-O-glucoside Methoxycinnamic acids 356.325 C16H2009
Hydroxycinnamic acids Feruloyl glucose Methoxycinnamic acids 356.325 C16H2009
Hydroxycinnamic acids Feruloyl tartaric acid Methoxycinnamic acids 326.256 C14H1409
Hydroxycinnamic acids Hydroxycaffeic acid Hydroxycinnamic acids 196.157 C9H805




XnapoKecn UMMETHU KucesnmuHiu u CTun6eHn npucyTHU BO BUHOTO

Polyphenol Sub-Class

Name

Family

Molecular Weight

Chemical Formula

Hydroxycinnamic acids Isoferulic acid Methoxycinnamic acids 194.184 C10H1004
Hydroxycinnamic acids m-Coumaric acid Hydroxycinnamic acids 164.158 C9H803
Hydroxycinnamic acids o-Coumaric acid Hydroxycinnamic acids 164.158 C9H803
Hydroxycinnamic acids p-Coumaric acid Hydroxycinnamic acids 164.158 C9H803
Hydroxycinnamic acids p-Coumaric acid 4-O-glucoside Hydroxycinnamic acids 326.299 C15H1808
Hydroxycinnamic acids p-Coumaric acid ethyl ester Hydroxycinnamic acids 192.211 C11H1203
Hydroxycinnamic acids p-Coumaroyl glucose Hydroxycinnamic acids 326.299 C15H1808
Hydroxycinnamic acids p-Coumaroyl glycolic acid Hydroxycinnamic acids 222.194 C11H1005
Hydroxycinnamic acids p-Coumaroyl malic acid Hydroxycinnamic acids 280.23 C13H1207
Hydroxycinnamic acids p-Coumaroyl tartaric acid Hydroxycinnamic acids 296.23 C13H1208
Hydroxycinnamic acids p-Coumaroyl tartaric acid glucosidic ester Hydroxycinnamic acids 474
Hydroxycinnamic acids p-Coumaroyl tyrosine Hydroxycinnamic acids 327.331 C18H17NO5
Hydroxycinnamic acids p-Coumaroylquinic acid Hydroxycinnamic acids 338.309 C16H1808
Hydroxycinnamic acids Rosmarinic acid Hydroxycinnamic acids 360.315 C18H1608
Hydroxycinnamic acids Schottenol ferulate Methoxycinnamic acids 590.875 C39H5804
Hydroxycinnamic acids Sinapic acid Methoxycinnamic acids 224.21 C11H1205
Hydroxycinnamic acids Sinapine Methoxycinnamic acids 310.366 C16H24NO5
Hydroxycinnamic acids Sitosterol ferulate Methoxycinnamic acids 590.875 C39H5804
Hydroxycinnamic acids Stigmastanol ferulate Methoxycinnamic acids 592.891 C39H6004
Hydroxycinnamic acids Verbascoside Hydroxycinnamic acids 624.587 C29H36015
Hydroxyphenylacetic acids 3,4-Dihydroxyphenylacetic acid Hydroxyphenylacetic acids 168.147 C8H804
Hydroxyphenylacetic acids 4-Hydroxyphenylacetic acid Hydroxyphenylacetic acids 152.147 C8H803
Hydroxyphenylacetic acids Homovanillic acid Methoxyphenylacetic acids 182.173 C9H1004
Hydroxyphenylacetic acids Homoveratric acid Methoxyphenylacetic acids 196.2 C10H1204
Hydroxyphenylacetic acids Methoxyphenylacetic acid Methoxyphenylacetic acids 166.174 C9H1003
Hydroxyphenylpropanoic Hydroxyphenylpropanoic
acids Dihydro-p-coumaric acid acids 166.174 C9H1003
Hydroxyphenylpropanoic Hydroxyphenylpropanoic
acids Dihydrocaffeic acid acids 182.173 C9H1004
Stilbenes d-Viniferin Stilbene dimers 454.471 C28H2206
Stilbenes e-Viniferin Stilbene dimers 454.471 C28H2206
Stilbenes Pallidol Stilbene dimers 454.471 C28H2206
Stilbenes Piceatannol Stilbenes 244.243 C14H1204
Stilbenes Piceatannol 3-O-glucoside Stilbenes 406.383 C20H2209
Stilbenes Pinosylvin Stilbenes 212.244 C14H1202
Stilbenes Pterostilbene Stilbenes 256.296 C16H1603
Stilbenes Resveratrol Stilbenes 228.243 C14H1203
Stilbenes Resveratrol 3-O-glucoside Stilbenes 390.384 C20H2208
Stilbenes Resveratrol 5-O-glucoside Stilbenes 390.384 C20H2208




ESI (-) ESI (+) Oxygen candidate biomarkers Iron candidate biomarkers
L = L L L = =
S x S+ S = S x S -+ S+ S
error error | ¢ | 28 | ¢ | 48 | ¢8| g8 | 52
compound rt(min) | m/z (ppm) m/z (ppm) S = s s s = =
[pigments
malvidin 3-glucoside gallocatechin 15.70 - 797.1937( -1.76
cyanidin 3-(6'-p-coumaroyl)-glucoside
catechin 16.22 - 883.2050( 3.40 X
malvidin 3-glucoside catechin 18.40 - 781.1970( 0.51
cyanidin 3-(6'-p-coumaroyl)-glucoside
catechin 18.54 - 883.2091| -1.25 X X
cyanidin 3-(6'-p-coumaroyl)-glucoside
catechin 20.65 - 883.2087( -0.79 X
delphinidin 3-glucoside* 21.03 (463.0872| 2.16 (465.1030( -0.65 X
cyanidin 3-glucoside* 22.30 (447.0921| -2.68 (449.1073| -0.67
petunidin 3-glucoside* 22.50 (477.1029| -1.89 (479.1170| 2.09
pyrano delphinidin 3-glucoside 23.07 - 489.1023| 0.82 X
carboxypyrano delphinidin 3-glucoside 23.82 - 533.1030| 0.56
peonidin 3-glucoside* 24.02 (461.1079| -2.17 (463.1232| 0.65
malvidin 3-glucoside* 24.25 (491.1176| -3.87 (493.1336| 1.01 X
phenol-vinylpyrano cyanidin 3-glucoside 24.61 - 591.1490| 1.18 X
carboxypyrano peonidin 3-glucoside 24.09 - 531.1120| 2.45 X
catechol-vinylpyrano petunidin 3-glucoside | 25.19 - 637.1571| -3.14 X X
carboxypyrano cyanidin 3-glucoside 25.47 - 517.0960 3.29
pyrano petunidin 3-glucoside 25.62 - 503.1185| -0.20 X
carboxypyrano petunidin 3-glucoside 26.43 - 547.1086, -0.73
phenol-vinylpyrano malvidin 3-glucoside 26.61 - 635.1736( -3.20 X
pyrano peonidin 3-glucoside 26.82 - 487.1229( 1.23 X
petunidin 3-glucoside ethyl-catechin 26.99 - 795.2120( 1.37 X
catechin-pyrano malvidin 3-glucoside 27.00 - 805.1956| 1.61 X X
1098.292
malvidin 3-glucoside ethyl-procyanidin 27.28 - 5 6.28 X X
pyrano malvidin 3-glucoside 27.48 - 517.1320| 3.97 X X
petunidin 3-glucoside ethyl-epicatechin 27.97 - 795.2120( 1.37
pyrano peonidin 3-(6'-acetyl)-glucoside 28.28 529.1350| 5.48 X
peonidin 3-glucoside ethyl-catechin 28.63 - 779.2141| 5.13 X
carboxypyrano malvidin 3-glucoside 28.42 - 561.1227| 2.14
peonidin 3-glucoside ethyl-catechin 28.68 - 779.2200| -2.44
malvidin 3-(6'-acetyl)-glucoside* 28.90 - 535.1443| 0.56
malvidin 3-glucoside ethyl-catechin 28.94 - 809.2290| -0.37 X
malvidin 3-glucoside ethyl-gallocatechin 29.02 - 825.2155| -2.30




ESI (-) ESI (+) Oxygen candidate biomarkers Iron candidate biomarkers
L—L' + - L+ L—'L 1 L—'L + L—'L 1 - L+ PN T
compound rt (min) m/z (ppm) m/z (ppm) s s S s
peonidin 3-(6'-acetyl)-glucoside* 29.20 |[503.1195| 0.00 |505.1360( -3.96
malvidin 3-glucoside ethyl-gallocatechin 29.26 - 825.2221| 1.94 X
peonidin 3-glucoside ethyl-catechin 29.69 - 779.2200| -2.44
malvidin 3-glucoside ethyl-catechin 29.71 - 809.2290( -0.37 X
malvidin 3-glucoside ethyl-catechin 30.14 - 809.2300( -1.61 X X
peonidin 3-glucoside ethyl-catechin 30.40 - 779.2192| -1.41
malvidin 3-(6'-p-coumaroyl)-glucoside 4-
vinylcatechol 31.59 - 771.4451| -4.15 X
carboxypyrano malvidin 3-(6'-p-
coumaroyl)-glucoside 31.66 - 707.1607| 0.00 X X
cyanidin 3-(6'-p-coumaroyl)-glucoside 31.70 - 595.1440| 1.04
petunidin 3-(6'-p-coumaroyl)-glucoside 31.76 - 625.1552| 0.00
malvidin 3-(6'-p-coumaroyl)-glucoside 4-
vinylsyringol 31.90 - 787.1868| 1.52 X X
malvidin 3-(6'-p-coumaroyl)-glucoside* 32.40 |637.1559| -0.47 [639.1710| -0.26 X
carboxypyrano petunidin 3-(6'-p-
coumaroyl)-glucoside 32.54 - 693.1478| 4.04 X
pyrano malvidin 3-(6'-p-coumaroyl)-
glucoside 32.73 - 663.1720| -1.73 X
peonidin 3-(6'-p-coumaroyl)-glucoside* 32.97 |607.1459| 0.33 |609.1600| 0.49
carboxypyrano malvidin 3-(6'-acetyl)-
glucoside 33.66 - 603.1579| 3.98 X
malvidin 3-(6'-p-coumaroyl)-glucoside
ethyl-catechin 33.73 - 955.2649| 0.63 X
petunidin 3-glucoside 4-vinylcatechol 33.82 - 611.1395| 0.00
petunidin 3-glucoside-4-vinylphenol 34.76 - 595.1440( 1.04 X
malvidin 3-glucoside 4-vinylcatechol 35.23 - 625.1552| -0.13 X
xanthilium salt 35.82 - 619.1439| 1.13 X
malvidin 3-glucoside 4-vinylphenol 36.11 - 609.1600| 0.49
malvidin 3-glucoside 4-vinylsyringol 36.24 - 669.1528| -2.09 X
malvidin 3-glucoside 4-vinylguaiacol 36.39 - 639.1710| -0.26 X
peonidin 3-(6'-p-coumaroyl)-glucoside 4-
vinylphenol 37.50 - 725.1857| 1.10 X
malvidin 3-(6'-p-coumaroyl)-glucoside 4-
vinylphenol 37.90 - 755.1954| 2.65
tannins
proanthocyanidin type B dimera 11.22 |593.1240| 0.00 - X
prodelphinidin type B dimerP 11.46 | 609.124 1.64 [611.1380| 2.50 X X
carboxymethine-flavanol dimers 12.08 |635.1430( -3.78 - X
procyanidin type B trimerc 12.99 |865.2121| -4.16 |867.2136( -0.58 X
carboxymethine-flavanol dimers 13.23 |635.1455| -0.79 - X




compound

prodelphinidin type B dimer®
procyanidin type B trimer digallate
procyanidin type D¢
proanthocyanidin type B dimer2
gallocatechin*

proanthocyanidin type B dimer2
proanthocyanidin type B dimer?
procyanidin type B trimer digallate
procyanidin type B trimer digallate
proanthocyanidin type B dimer2
proanthocyanidin type B tetramer2
procyanidin type A dimer¢
procyanidin B3*

prodelphinidin type B dimerb
procyanidin B1*

procyanidin type B tetramerc
procyanidin type B trimerc
proanthocyanidin type B dimer2
procyanidin type B trimerec
procyanidin type B trimer digallate
epigallocatechin*

procyanidin B4*

catechin*

proanthocyanidin type B dimer2
procyanidin type B dimere¢
proanthocyanidin type B dimer2
procyanidin B2*

procyanidin type B trimer¢
proanthocyanidin type B tetramer2
procyanidin type B trimer¢
procyanidin type B dimere¢
epicatechin*

(-)-epicatechin gallate*

NMonncdeHOoNHN KOMMNOHEHTU NPUCYTHU BO BUHOTO

ESI (-) ESI (+) Oxygen candidate biomarkers
= § = =
+ + -

error error ;é 3 'é & ?’ 2 ;é
rt (min) m/z (ppm) m/z (ppm) = e = =
13.86 = 611.1395 | 0.00
14.03 |1169.2190, -7.27 s X
14.05 | 863.6815 | 1.62 s X
14.09 |593.1294 | 1.01 |595.1435 1.85
14.51 |305.0663 | 1.31 |307.0801| 3.58
1490 |593.1296  0.67 | 595.1435  1.85 X
15.22 |593.1263 | 1.18 |595.1435  1.85
15.85 |1169.2163 -3.59 s X
16.30 |1169.2155 -3.59 s
16.44 |593.1334 | -4.05 |595.1435  1.85
16.60 |1169.2663 -3.59 s
16.83 c 577.1360 | -3.47
16.86 | 577.1346  0.87 | 579.1500 | -0.52
17.03 c 611.1380 | 2.50
17.29 |577.1343 | 1.39 |579.1480 | 2.94
17.45 |1153.2643 -2.08 s X
17.55 | 865.1995  -0.69 | 867.2136  -0.58
17.74 |593.1327 | -2.87 | 595.1440 1.01
18.36 | 865.1995  -0.69 | 867.2136  -0.58 X X
18.45 c 1171.2732| 1.54 X
18.50 | 305.0666 ~ 0.33 | 307.0809 | 0.98
18.50 |577.1354 | -0.52 |579.1490 1.21
18.70 | 289.0710  2.42 | 291.0865  -0.69
18.87 |593.1327 | -4.55 | 595.1435  1.85
19.19 |577.1389 | 1.38 s X
19.48 |593.1235 | 4.21 | 595.1440 1.01
19.92 |577.1356 | -0.87 |579.1506  -1.55 X
21.20 |865.2030 | -4.05 = X
21.26 [1169.2639| -2.82 -
21.47 |865.2004| -4.51 | 867.2130  0.12 X
21.70 |577.1356 | -0.87 s
22.23 |289.0722 | -1.73 | 291.0869  -2.06 X
24.86 |441.0448| 4.76 - X

ESI+

Iron candidate biomarkers

pre-MLF

ESI-

post-MLF

ESI+

post-MLF

ESI-



MonudeHONH KOMNOHEHTU NPUCYTHU BO BUHOTO

ESI (-) ESI (+) Oxygen CEMAlE it Iron candidate biomarkers
biomarkers
L—'L + = W+ L—'L : L—'L + L—'L 1 = WL+ 41.(“7'3

error error iﬂ ég‘ﬂ iﬂ iﬁ im égm éL_IL
compound rt (min) m/z (ppm) m/z (ppm) a o o o S
flavonoids
dihydromyricetin derivative 20.34 |[319.0453| -2.19 -
taxifolin* 25.27 [303.0502| 2.64 -
quercetin 3,4-diglucoside* 26.08 [625.1410| 0.00 - X
myricetin 3-hexoside 26.78 [479.8312| 0.00 -
myricetin 3-glucuronide 26.44 [493.0624| 0.00 -
miricetin 3-glucoside* 28.30 [463.0874| -0.65 [465.1030| -0.43
quercetin 3-arabinoside* 28.30 - 303.0497| -0.66
myricitin 3-rhamnoside* 28.30 - 319.0453| -1.57
quercetin-3-glucuronide* 28.67 |477.0667| 1.47 |303.0501| -0.66
quercetin 3-glucoside* 29.10 [463.0867| 3.24 |303.0513| -4.62
quercetin 3-rutinoside* 29.25 611.16 -0.98 [303.0513| -4.62
phloridzin* 29.60 [435.1286| 2.30 -
kaempferol 3-glucuronide* 30.86 |461.0703| 4.99 -
myricetin* 30.89 [317.0289| 4.42 [319.0455| -2.19
eriodictyol* 31.03 |287.0555| 2.09 -
quercitrin* 31.10 |447.0917| 3.58 -
isorhamnetin 3-glucoside* 31.53 ([477.1035| 0.84 |317.0650| 1.81
laricitrin 3-hexoside 31.53 [493.0988| 0.06 -
syringetin 3-hexoside* (sum of glucoside
and galactoside) 31.57 [507.1142| 0.39 |347.0750| 2.30
naringenin* 33.75 [271.0601| 4.06 |273.0750| 2.72
quercetin* 33.96 [301.0344| 3.32 [303.0490| 2.97
laricitrin* 34.67 [331.0450| 3.02 [333.0590| 4.46
kaempferol* 36.61 [285.0397| 2.81 -
isorhamnetin* 37.07 - 317.0650| 1.81
syringetin* 37.40 |345.0611| 1.45 -
stilbenoids
piceatanol* 26.54 [243.0660| 1.23 |245.0820| -5.71
astringin* 22.70 [405.1178| 3.21 -
trans-piceid* 25.30 [389.1222| 5.14 [413.1200| 1.69 X
trans-resveratrol* 29.10 ([227.0710| -1.76 [229.0860| 0.43
cis-piceid* 29.20 [389.1241| 0.26 [413.1201| 1.45
cis-resveratrol* 31.60 (227.0710| -1.76 |229.0860| -0.44




NMonudeHONHN KUCEeNNHU NPUCYTHN BO BUHOTO AeTepMUHUPaHuU co ES| BO NO3UTUBEH U
HeratTmBeH Mo

ESI (-) ESI (+) Oxyl?igr;n(;?;:risdate Iron candidate biomarkers
+ x ' + . x L

error error o 2 o b 2 @ 2
compound rt (min) | m/z (ppm) m/z (ppm) = 3 = = = o o
phenolic acids
gallic acid* 9.00 |169.0139( 2.37 - X
protocatechuic acid* 13.90 [153.0166| -1.96 [155.0340| 0.65
2,6 dihydroxybenzoic* 16.90 [153.0195| 1.31 -
vanillic acid* 20.30 [167.0351| 1.20 -
syringic acid* 21.90 |197.0449| -3.04 -
benzoic acid* 26.20 - 123.0456| 0.00
ellagic acid* 30.39 |300.9977| 4.32 |303.0135| 0.00 X
ethyl gallate* 23.04 |197.0460| 2.54 [199.0595| 3.01
ethyl caffate* 32.10 |207.0635| 3.86 |209.0800| 3.96
cinnamics
cis-caftaric acid 14.37 |311.0409| -1.48 |335.0378| -1.49
trans-caftaric acid* 15.50 |311.0395| -0.32 |335.0378| -1.49 X
cis-coutaric acid 17.46 |295.0495| -2.03 =
trans-coutaric acid 18.23 |295.0495| -2.03 - X
cis-fertaric acid 19.46 |325.0561| 1.23 -
trans-fertaric acid 19.76 |325.0561| 0.31 =
caffeic acid* 20.70 |179.0326| 2.23 |163.0390| -0.61 X X
rosmarinic acid 21.46 |359.0962| 3.06 X
vanillic acid* 21.66 - 169.0498| -1.77 X
dicaffeoyl tartaric 22.01 - 474.0871| 0.00 X
p-cumaric acid* 24.30 |163.0383| 4.91 [147.0446| 0.00
ethyl p-coumarate 35.21 |191.0714| 0.37 [193.0859| 0.00 X




NMonudeHONHN KUCEeNNHU NPUCYTHN BO BUHOTO AeTepMUHUPaHU co ES| BO NO3UTUBEH U
HeratmBeH Mo

ESI (-) ESI (+) Oxy[?iirr]n;?&frigate Iron candidate biomarkers
+ x : + : x L
error error D @ 2 o 2 @ 2
compound rt (min) m/z (ppm) m/z (ppm) = o = = = o =
fatty acids & fatty acid esters
hexanoic acid* 30.90 [115.0765| 2.61
octanoic acid* 40.09 |143.1086| -2.10 -
decanoic acid* 45.71 [171.1391] 0.35 |173.1536/ 0.00
dodecanoic acid* 49.59 [199.1704| 0.30 -
tetradecanoic acid* 52.37 |227.2017| 0.26 229.2162 0.00
9-cis-hexadecenoic acid* 53.18 [253.2173| 1.18 -
cis, cis-9,12-octadecadienoic acid* 53.60 |279.2305| 1.79 -
hexadecanoic acid* 54.40 |255.2330| 0.24 |257.2490 -1.55
cis-9-octadecenoic acid* 54.80 |281.2476| 3.56 - X
octadecanoic acid 56.12 |283.2643| 0.21 - X
eicosenoic acid* 56.36 |309.2799| 0.00 -
docosanoic acid* 58.70 |339.3269 -0.47 -
methyl jasmonate* 38.45 223.1506/, 4.48 225.1480, 4.84 X
methyl tetradecanoate* 5450 |241.2173] 0.00 [243.2313| 2.47
methyl cis-9-hexenoate* 54.90 - 269.2469, 2.23
methyl cis, cis-9,12-octadecadienoate* 55.50 - 295.2622| 3.39
methyl hexadecanoate* 56.43 269.2385 -3.71 |271.2673| 0.74
methyl octadec-9-enoate* 56.63 - 297.2775 4.37
ethyl pentadecanoate 55.08 269.2316, -2.22 (271.2630, 0.74
ethyl tetradecanoate* 55.11 255.2334| -1.57 |257.2485 -3.81
ethyl hexadecanoate 56.12 283.2643, 0.00 - X
ethyl octadecanoate 57.44 311.2966 -3.53 -




OpraHckKu KUMCenHU NPUCYTHN BO BUHOTO AleTepMUHUPaHU co ESI

BO NO3UTUBEH U

HeratTmBeH Mo

Oxygen candidate

ESI (-) ESI (+) biomarkers Iron candidate biomarkers
L 5 L L L 5 5
=5 | 25 | 35 | 35 | 35 | 25 | =3
. error error g'—“ ol g"” gm g"” Z W o u
compound rt (min) m/z (ppm) m/z (ppm) = = =
organic acids
glucuronic acid* 1.27 1193.0349| 2.59 -
mucic acid* 1.30 [209.0299, 1.91 -
glutamic acid* 1.30 - 148.0594| 0.00
L-saccharopine* 1.35 |275.1235| 0.00 [277.1369| 0.00
L-threonic acid* 1.40 [135.0296| 2.22 -
2-keto-d-gluconic acid* 1.40 [193.0341| 6.73 -
D-gluconic acid* 1.40 [195.0488| 6.15 - X
galacturonic acid* 1.40 [193.0336| 4.14 |217.0325| -2.76
5-keto-D-gluconic acid* 1.44 1193.0340, 2.07 -
tartaric acid* 1.52 149.0051| 0.67 -
glycolic acid* 1.60 75.0086 2.67 -
glyceric acid* 1.60 [105.0190, 2.85 -
dehydroascorbic acid* 1.74 [173.0093| -0.58 -
pyruvic acid* 1.78 97.0088 0.00 -
malic acid* 2.01 [133.0119| 0.00 |322.9698| 0.00 X
ascorbic acid* 2.37 |175.0224| 0.00 -
2-ketoglutaric acid* 2.40 |145.0139| 2.07 -
lactic acid* 2.50 89.0236 | -2.25 - X
maleic acid* 290 [115.0025| 1.74 -
ribonic acid or hydroxy-glutaric acid* 3.16 |147.0149| 2.44 -
citric acid* 3.92 |191.0166| 0.52 -
propionic acid* 4.63 73.0295 0.00
succinic acid* 4,95 |[117.0177| -3.42 - X X
citramalic acid* 5.17 |147.0278| 0.68 -
pantothenic acid* 14.30 [218.1029, 0.00 [220.1176, 0.00
adipic acid* 15.50 [145.0502| 2.76 |169.0457| 2.37
m-hydroxybenzoic acid* 17.50 - 139.0391| 0.00
isopropyl malic acid* 18.13 |175.0604, 4.57 1199.0584| -1.51
abscisic acid* 31.30 [263.1292| -1.14 |247.1335| -0.40 X




AMMHO KUCEINTIUHM,

aMUHU, jarnexumapaTtyu NPUMCYTHU BO BUHOTO AeTepMUHUPaHu co ESI Bo

NO3NTUBEH U HEratTuBeH Mo

compound
amino acids
histidine*
arginine*
glycine*
alanine*
homoserine*
threonine*
L-glutamine*
proline*
valine*
norvaline*
leucine*
phenylalanine*
tryptophan*

amines
spermidine*
agmantine*
L-cystathionine*
propylamine*
gaba*

uridine*
3indolelactic acid*
tryptophol*

carbohydrates
hexol*

hexol*
pentose*
hexose*
hexose*
trehalose*
quinic acid*
raffinose*

rt (min)

1.20
1.20
1.20
1.30
1.30
1.30
1.30
1.59
2.20
2.20
4.96
11.50
16.00

1.02
1.03
1.22
1.35
1.40
7.01
24.60
26.20

1.24
1.40
1.40
1.40
1.45
1.50
1.61
2.14

ESI (-)

error

m/z (ppm)
114.0548 1.75
130.0871 4  3.07
164.0683| 4.33
203.0818 3.94
221.0600 0.90
243.0623 -2.05
204.0661 2.45
179.0556 8 -2.79
149.0448| 4.70
179.0556 8 -2.79
341.1078 -3.22
191.0706  -4.20

503.1609

1.59

ESI (+)
error
m/z (ppm)
156.0765 1.92
175.1197| -4.00
203.0529 | 0.00
90.0559 -3.33
120.0650| 4.16
120.0650| 4.16
130.0400 0.77
116.0705| 0.50
72.0809 | 0.00
72.0809 0.00
86.0964 | 0.00
120.0753 0.00
188.0710| 0.00
146.1650 | -1.20
131.1291 0.00
60.0805 @ 4.99
104.0713 4 -3.84
206.0812  0.00
162.0913 -3.08
183.0877  -3.82
203.0554 -3.94
203.0554  0.00
325.1114  0.00

Oxygen cand

pre-MLF
ESI+

idate bio
o

post-ML

ESI+

markers

pre-MLF

ESI-

pre-MLF

ESI+

Iron candidate biomarkers

pre-MLF
ESI-
post-MLF
ESI+

post-MLF

ESI-



OcTaHaT KOMMNOHEHTU NMPUCYTHU BO BUHOTO U AeTepMMUHUPaHU co ESI Bo
no3nTnBEH U HeratTuBeH Mo

ESI () ESI (+) Oxykﬂf)rr;;?sgrigate Iron candidate biomarkers
i = T R I (= S =
compound rt (min) miz | (pm)| miz | @Epm)|& | & s = a S =
miscellaneous
choline* 1.40 - 104.1060 | 3.84
betaine* 1.50 - 118.0868 | -4.23 X
adenine* 2.33 - 136.0614 | 2.20 X
guanine* 3.25 - 152.0565 | 1.32
glutathione* 3.44 - 308.0909 | 0.65 X
uric acid* 4.00 167.0219 | -4.79 | 169.0360 | -2.37 X
hypohanthine* 4.50 135.033 | 0.00 | 137.0482 | 0.00
xanthine* 6.03 151.0244 | -1.32 | 153.0400 | 3.27 X X
glutathione ox* 9.65 611.1447 | 0.00 -
-hydroxybenzaldehyde* 20.30 - 123.0443 | 0.00
riboflavin® 23.90 375.1301 | 0.00 | 377.1452| 0.80
pomonic acid 50.97 - 473.3623 | 0.42
ursolic acid* 53.53 455.3511 | 4.39 -
lanosterol* 58.32 425.3639 | -2.35 - ‘
| ‘(
N ) N




3AKITYHOLM

NMPUMEHA HA HANPEAHA AHAJTTUTUYKA TEXHUKA:

- MALDI-TOF-MS - uaeHtTMdmKaumja u CTPYKTYpHa KapaKTepusauumja Ha ronemm u
HEeNO3HaTUn MOJIEKY/TN

= BwuHaTa op coprtaTta BpaHel, co (MHTeH3MBHa TeMHO-LpBeHa U pyouH
00ja) 1 UmaaT HajBMCOKa coaApXXUHA Ha:

AHTOLM]jaHWM,

BUTUCUHCKN NMpaHOaHTOLMjaHU

XungpokcudeHUHU nupaHoaHTounjaHun

PeHONMHN KUCeriuHn

Ctunb6eHun

NI N NI

+* Bo TEeKOT Ha 3peereTo:

v' AHTOUMjaHUTe ce HamanyBaaT (KOHBep3uvja Ha aHToUujaHUTe BO
AepvBaTtusvpaHu NMUrMeHTU, Kako pesyrnTtaT Ha nonuMmepusauumja,
npeuvnuraumnja)

-No3HaBakbeTo U NPUMEHaTa Ha 0OBUE W AONONHUTENHWU UCTPAXKYBatba, Ce OCHOBA 33

BOBE/lyBatbe Ha BUCOKO- KBANAMETHU BPBHU BUHA U HOBU OpeHAOBM, NpoU3BeAEHM

0e3 HepOCTaTOUM U AHOMANUU, KOU Ke OMAAT KOHKYPEHTHU HAa €BPONCKUTE U CBETCKU

caeMu, HaTnpesapu U Nasapu.
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