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Ta6bnuua S1. CofepKaHune aHTOLMAHOB B 3€PHE MLIEHULbI C Pa3/IMYHON OKPACKOM

Grain color Part of grain TAC (ug C3G/Q) Reference

White Whole meal

Whole meal

Whole meal

Purple Whole meal
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OKOHYaHune Tabn. S1

Grain color Part of grain TAC (ug C3G/qg) Reference

Black Whole meal 128.5-198.0 Garg et al., 2016

TAC - total anthocyanin content, C3G - cyanidin-3-glucoside.
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Ta6bnuua S2. CocTaB aHTOLMAHOB B 3€PHE MWeHULbI C Pa3fINYHON OKPACKOW

Grain  Type of anthocyanin Amount pg C3G/g Detection method References

UPLC/MS

Cyanidin-3-glucoside

Delphinidin-3-glucoside

Delphinidin-3-rutinoside

31773586 ... HPLC ......Ficcoetal, 2014 .

LG HPLC/Ms ... Bartletal, 2015 ..

LG UPLC/MS ...Gargetal, 2016 .

208 UPLC ..o ShArmMaN. etal, 2018

............................................................................................... 36.50-7251 . HPLC o ......lannuccietal,2022

Delphinidin-3-sambubioside A e UPLC/MS  ....Gargetal, 2016

Delphinidin-3-caffeoylglucoside na UPLC/MS . Gargetal,2016

Delphinidin with hexose and rhamnose na HPLC/MS . Bartletal, 2015
Delphinidin with hexose/3 hexose n/a HPLC/MS

.andrhamnose/coumaricacid e

Malvidin-3-glucoside 10.26-1381 .. HPIC ......Ficcoetal, 2014 .

VA UPLC/MS  ....Gargetal,2016

350 e UPIC. ..o ShArmaN. etal, 2018

............................................................................................... 210-7.29 UHPLC o Jannucdietal, 2022

Malvidin-3-rutinoside 20 LEMS ... AbdelAal etal, 2006

DA HPLC/MS ... Bartletal,2015 =~ .

............................................................................................... Na o UPLOMS L Gargetal, 2016
Malvidin-3-(6"-p-caffeoylglucoside) n/a UPLC/MS
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MpoponxeHne Tabn. S2

Grain  Type of anthocyanin Amount pg C3G/g Detection method References
color

Blue Delphinidin-3-rutinoside

Delphinidin with hexose/3 hexose and rhamnose/
coumaric acid

Peonidin-3-glucoside

UPLC/MS
HPLC/MS

Peonidin-3-rutinoside

Peonidin with 2 hexose
and rhamnose/coumaric acid

Petunidin-3-glucoside
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MpoponxeHune Tabn. S2

Grain  Type of anthocyanin Amount pg C3G/g Detection method References

Cyanidin-3-galactoside

Cyanidin-3-glucoside

Cyanidin-3-rutinoside

UHPLC-QQQ-MS/MS

HPLC

glucoside

Cyanidin-3-(6"-feruloylglucoside)-5-glucoside

Cyanidin-3-(6"-succinylglucoside)

UHPLC-QQQ-MS/MS

HPLC

Delphinidin-3-rutinoside

7L UPLC/MS ... .Gargetal, 2016

B LCMS ... Abdel-Aaletal, 2018

04240 e UHPLC-QQQ-MS/MS  Jiangetal, 2024 .
266 HPLC
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MpoponxeHne Tabn. S2

Grain  Type of anthocyanin Amount ug C3G/g Detection method References

Malvidin-3-glucoside

Pelargonidin-3-glucoside

Pelargonidin with hexose
and acetic/malonic acid

Peonidin-3-glucoside
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MpoponxeHune Tabn. S2

Grain  Type of anthocyanin Amount pg C3G/g Detection method References
OO 0T
Purple Peonidin-3,5-diglucoside na UPLC/MS . Gargetal,2016
Peonidin-3-(6"-malonylglucoside) 06 e LCMS Abdel-Aal etal, 2006
JBA e LCMS e Abdel-Aal etal, 2018
eeeseesesseesesseesisssessoessessesssssessssseessssesessoesis o OO TINE e UHPLC-QQQ-MS/MS _ Jiangetal, 2024
_Peonidin-3-rutinoside-5-glucoside na UPLC/MS . Gargetal, 2016
Peonidin-3-(6"-succinyl glucoside 06 LCMS Abdel-Aal etal, 2006
............................................................................................. 4.29-782 . UHPLC-QQQ-MS/MS  Jiangetal,2024
_Peonidin-malonyl-succinyl-glucoside 0.5 LEMS Abdel-Aal etal., 2006
_Peonidin malonyl acetyl glucoside 2.26-387 .. UHPLC-QQQ-MS/MS _ Jiang etal, 2024
_Peonidin-3-(6"-acetylglucoside) 065-182 UHPLC-QQQ-MS/MS_ Jiang etal. 2024
Peonidin with hexose/rhamnose n/a HPLC/MS Bartl et al,, 2015
ANAMAlONIC/ACRHC ACIA e
Petunidin-3-glucoside 40.4 HPLC Hosseinian et al., 2008

Petunidin with 2 hexose/3 hexose/
rhamnose and caffeic/coumaric acid
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OKOHYaHune Tabn. S2

Grain  Type of anthocyanin Amount pg C3G/g Detection method References

LC - liquid chromatography, HPLC - high-performance liquid chromatography, UPLC — ultra-performance liquid chromatography, UHPLC -
ultra high performance liquid chromatography, MS — mass spectrometry, QQQ-MS/MS - triple quadrupole tandem mass spectrometry.
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Ta6bnuua S3. OeHonbHbIe KUCIOTbI, NPUCYTCTBYIOLLME B 3€PHE NMLUEHULbI
Hydroxycinnamic Chemical structure Hydroxybenzoic acids ~ Chemical structure
acids (C6-C3) (Ce6-C1)
Caffeic acid o Gallic acid o
HO " OH
N7 oH
HO
HO
OH
Chlorogenic acid o Gentisic acid
[o) = OH (o]
HO ? HO
OH OH
OH OH
OH OH
Cinnamic acid Ellagic acid o]
HO o}
o
oL
o} OH
o}
m-Coumaric acid o p-Hydroxybenzoic acid
(3-Hydroxycinnamic) (4-Hydroxybenzoic) (0]
7 oH
OH
HO
OH
o-Coumaric acid 0 Protocatechuic acid o
2-Hydroxycinnamic
(2-Hydroxy: ) ~ OH
OH
HO
OH
OH
p-Coumaric acid ©) Salicylic acid o}
(4-Hydroxycinnamic) N
OH OH
HO OH
Ferulic acid Syringic acid o
o H,CO
H,CO OH
7 SoH
HO
HO
OCH;
Sinapic acid [e) Vanillic acid o)
H,CO
N7 SoH OH
HO HO
OCH, OCH;,3
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Ta6nv||4a S4. ConepmaHl/le CBO60)J,HbIX N CBA3aHHbIX d)eHOJ'IbeIX KNCNOT B 3epHe MnieHnLbl C pasnquoﬁl OKpaCKOIZ

Grain color Part of grain Reference

n/a n/a 323-334mg CE/100 g Ficcoetal, 2014
(T. durum)

Whole meal

Red Whole meal 188.62-271.05 226.76-487.21 445.68-708.25 Shamanin et al., 2022
mg GAE/100g mg GAE/100g mg GAE/100g

Red . Whole meal 106 mg/kg 931mg/kg L Sardella et al., 2023
Yellow .. 126 916 Na

Blue ... 111165 842-1073 ... na

Purple 133-146 831-992 . na

Black 153-155 1041-1066 n/a

TPC - total phenolic content, CE - catechin equivalent, GAE - gallic acid equivalent, FAE - ferulic acid equivalent, TAE - tannic acid equivalent.
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AHTOLMAHbI N (I)eHOJ'IbeIe coegnHeHunA
B OKpalleHHOM 3epHe nieHunLbl

Tabnuua S5. MNokasaTenv aHTMOKCUAAHTHOW aKTVBHOCTM 3epHa MNeHNLbl C Pa3fIMYHON OKpacKom

2025
293

Wheat
color

Part of grain

Whole meal
(T. durum)

Whole meal

Whole meal

Whole meal

Whole meal

Whole meal

Free (AA%)
47.9-59.5

Bound (AA%)
47.7-61.9

VMMYHUTET U MPOAYKTUBHOCTb PACTEHUW / PLANT IMMUNITY AND PERFORMANCE

(FRAP)

(FRAP)

Reference

Siebenhandl et al.,
2007

Ficcoetal., 2014

SharmaS. etal., 2018

Wang et al., 2020

lannucci et al., 2022

Shamanin et al., 2022
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OKOHuYaHue Tabn. S5

Wheat | Part of grain TAA Reference

color DPPH ..................................... ABTS ........................................ other ........................................

yeHowBran .................. 4 05mmo|TE/kg ................... n/a ............................................. n/a ............................................... 5a|n|eta|2023 ............
purp|e 783_944 ............................... n/a ............................................. n/a ........................................................................................
Ye||ow|:|our ................. 204 ......................................... n/a ............................................. n/a ........................................................................................
purp|e 312_381 ................................ n/a ............................................. n/a ........................................................................................
Red  Wholemeal na 16mmolTEkg 10 mmol TE/kg (FRAP)  Sardellaetal, 2023
ye||ow n/a ........................................... 168 ........................................... 102 ............................................

B|ue ........ n/a ........................................... 155_171 .................................. 103_106 ..................................

purp|e n/a ........................................... 15_174 .................................... 102_122 ..................................

B|ack ...... n/a ........................................... 167 ........................................... 117_”9 ..................................

Red  Wholemeal na 63.44-188.97 mgTE/100g 144.54-333.60mgTE/100g Shamanin etal, 2024

(CUPRAQ)

B|ue ........ n/a ........................................... 6 203_7709 ............................ 28980_40187 .........................

purp|e n/a ........................................... 6 135_32097 .......................... 10773_31573 .........................

m e simemsaewn

TAA - total antioxidant activity, Asc — ascorbic acid equivalent, TE - trolox equivalent, ABTS - 2.2"-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) method, DPPH - 2.2-diphenyl1-picrylhydrazyl test, PCL — chemiluminescence, FRAP - ferric reducing antioxidant power,
ORAC - oxygen radical absorbance capacity.
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