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Figure S1. High performance liquid chromatography (HPLC) chromatogram for analysis of sugars

in teff from Bolivia.

P-4.50 (D(+)-maltose), P-5.47 (D(+)-glucose), P-6.80 (D(-)-fructose).
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Figure S2. HPLC chromatogram for analysis of free phenolics in black quinoa from Peru;
detected at the wavelength of 275 nm.

P-5.33 (protocatechuic acid), P-6.63 (neochlorogenic acid), P-9.12 (p-hydroxybenzoic acid),
P-10.50 (epigalocatechin), P-11.39 (catechin), P-13.01 (chlorogenic acid), P-13.52 (caffeic
acid), P-15.04 (syringic acid), P-16.44 (epicatechin), P-20.90 (ferulic acid), P-21.59 (sinapic
acid), P-22.48 (ellagic acid), P-22.77 (rutin), P-24.37 (0-coumaric acid), P-25.10 (protocatechin
ethyl acid), P-30.62 (cinnamic acid), P-30.78 (kaempferol), P-32.51 (quercetin).
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Figure S3. HPLC chromatogram for analysis of soluble conjugated phenolics in black
quinoa from Peru; detected at the wavelength of 275 nm.

P-2.85 (gallic acid), P-5.28 (protocatechuic acid), P-6.69 (neochlorogenic acid), P-9.04 (p-
hydroxybenzoic acid), P-10.82 (epigalocatechin), P-11.74 (catechin), P-13.02 (vanilic acid),
P-13.32 (chlorogenic acid), P-13.56 (caffeic acid), P-15.08 (syringic acid), P-16.54
(epicatechin), P-18.64 (p-coumaric acid), P-21.02 (ferulic acid), P-21.60 (sinapic acid), P-22.58
(ellagic acid), P-22.90 (rutin), P-24.41 (o-coumaric acid), P-25.17 (protocatechin ethyl acid),
P-30.52 (cinnamic acid), P-30.94 (kaempferol), P-32.41 (quercetin).
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Figure S4. HPLC chromatogram for analysis of insoluble bound phenolics in black quinoa
from Peru; detected at the wavelength of 275 nm.

P-2.80 (gallic acid), P-5.38 (protocatechuic acid), P-6.70 (neochlorogenic acid), P-10.61
(epigalocatechin), P-11.50 (catechin), P-12,92 (vanilic acid), P-13.17 (chlorogenic acid), P-
13.61 (caffeic acid), P-15.04 (syringic acid), P-16.48 (epicatechin), P-20.92 (ferulic acid), P-
21.60 (sinapic acid), P-22.77 (rutin), P-24.38 (o-coumaric acid), P-25.19 (protocatechin ethyl
acid), P-30.17 (cinnamic acid), P-30.84 (kaempferol), P-32.34 (quercetin).
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Table S1. The relation of several evaluation parameters

Parameter r Ash Lipids Crud.e Starch Resistant CF NDF TDF
Protein Starch
DMD -0.6172 -0.3910 -0.7117 0.7755 0.2911 0.3349 -0.7277 -0.9531
OMD -0.5712 —0.4060 —0.6814 0.7604 0.3503 0.4786 —0.6004 -0.9419
Soluble Insoluble Soluble Insoluble
Free TFC  pound TFC  Bound TFC ~ 1oWRITFC Free TPC g und TPC  BoundTPC ~ 1OWRITPC
Free ABTS 0.4827 * * * 0.9262 * * *
Soluble conjugated . . . . . .
ABTS 0.8353 0.9861
Insoluble bound ABTS * * 0.6947 * * * 0.6487 *
Total ABTS * * * 0.9247 * * * 0.9371
Free DPPH 0.4726 0.9023 * * *
Soluble conjugated . . . . . .
DPPH —0.0695 0.3795
Insoluble bound DPPH * * 0.0664 * * * 0.6350 *
Total DPPH * * * 0.5914 * * * 0.7604

r—Pearson’s correlations coefficient, CF—Crude fibre, NDF —Neutral-detergent fibre, TDF —Total dietary fibre, DMD —Dry matter digestibility, OMD —Organic matter
digestibility, TFC —Total flavonoid content, TPC —Total phenolic content; ABTS—2,2’-azinobis(3-ethylbenzo-thiazoline-6-sulfonic acid) diammonium salt, DPPH —radical 2,2-
diphenyl-1-picrylhydrazyl.
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Table S2. Results of total individual phenolic concentrations in phenolic fractions of non-traditional flakes.

Total Individual White Rice Red Rice Black Rice White Red Quinoa Black Quinoa White Teff Brown Teff
Phenolics Quinoa

(ug/g)

Flavonoids

Epigallocatechin 219+0224  863+00258  122+02C  526+109A  139.0+40¢5  1820+£506C 27205084  322.0+6.0 00
Catechin 434+030  386+04b8F  234:02C  426+0494  948+10¢F  24+05iC  100.0£2.08r  47.8+10h
Epicatechin 096£0042A 575£010%5 204£05<C  501£003¢A 418058  980£002(C 94001084 10.0%0.20 58
Rutin 280+0524  293+02b8  21.1+03C  671+11¢A 1320305  934+12iC  109.9+228A  52.8+10hs
Kaempferol 026+003> ND 0.68+0.05b8  361+0104 280+0054F 233+004¢C  016+0.0264  1.70+0.05 s
Quercetin 770£0102A 252£04bF  313:08C  978+005dA 145:08  103:04iC  691+098r  28.6+04hb
Total individual 1020+0.4°4  108.0+03%  109.0£0.6°C 181.0+1.0%A 4250x3.0°F 3600405 561.0+4.054  463.0+50M
flavonoids

Phenolic acids

Neochlorogenic acid ~ 14.60 +0.200A  2.04+0.0208  0.74+0.03C 19900554  458+0064  720+0.10:C 167002004  20.50  0.305%
Chlorogenic acid 18.60£030°4 878+0.155  34.00£050C 1850+030°A 579:00408  2130+050C 1570+ 1.0004  7.23 £ 0.08e8
Gallic acid 285+005%4  1.03+003>®  404+002C  388+005¢4 188+004F  656+010:C  32.10%0.308A 18.30  0.50n8
Protocatechuicacid ~ 549+0.0404 2970 +1.005¢ 39.30+1.0¢ 2570744  508+15e8  7310+150:C 474400584  0.74 +0.02h8
b ;iydroxybe“mc 890+05004  3.16+0.04%%  591£0.04C  2630£0.2004 07240058 1474005 828401004  1.08:0.04
Vanillic acid 1040 £020°4 3700055 282005  503+0040A 476108 55515 91702084  15.00 + 0300
Caffeic acid 11200204 171200455 267005 22400404 108018  254:005C  1.06+0.048A  6.09 0.04n8
Syringic acid 942+02004  438+0100  442+010%  506+005¢4 43740055  156+0.104C  21.50+0.3044  23.90 + 0.308
p-Coumaric acid 0.37+£0.0204 00400158  0.07+001C  092+0.0204 39440158  026+0.04C 871014084  7.09 £ 0.070®
Ferulic acid 2350+0.8004 2280+5008  257.0£5.0:C  3820+0700A 285+08%  193.0£50/C  620+030sA  1.82+0.0400
Sinapic acid 720£03004  2210+04008  4520+050°¢ 31.10£1.044  523+11e8  10.50%0.07C 521011044  79.00 2.00s8
Ellagic acid 697 +0054  1540+0.50%8 1.17+0.10:C  3820+0.6044 096+0.05F  152+007:C  109+0284  9.76+0.1208
o-Coumaric acid 0.62+0.0424  0.06+0015¢  030+002:C  546+0.1044 220401028  057+0.04C  19.00+0.2004  49.90 + 0.50¢5
:jf;ocated‘m eyl 130405004 173500558 3560306 22500204 23150020 2345004 83401004  6.60+0.10s7
Cinnamic acid 002+00124  ND ND 01700254  ND 0.65+005%  070+005%4  ND

6
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Total individual
phenolic acids
Total individual
phenolics

131.0 £ 0.724 322.0+4.008 400.0 £ 4.0e¢ 216.0 £ 1.0d4 217.0 £ 1.0d4 377.0 + 4.0eB 296.0 + 1.054 237.0 +2.08B

233.0 £ 1.024 430.0 £ 4.00B 509.0 £ 4.0e¢ 397.0 £ 1.044 642.0 + 3.0¢B 737.0 £ 4.0¢ 857.0 + 4.084 700.0 + 4.0nB

Results are presented in dry weight as means + SD, 1 =5. Means within the line with at least one identical small superscript (in case of all types of flakes) and large superscript
(in case of each type group of flakes) do not differ significantly (p > 0.05), while means with various superscripts show a significant difference (p < 0.05). ND—Not detected.
Value of LOD: cinnamic acid 0.02 pg/g, kaempferol 0.01 ug/g.
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Table S3. The relation of several evaluation parameters for individual phenolics.

Parameter r EG CA EC RU KA QU Total NeA ChA
Flavonoids

Free ABTS 0.4713 0.1388 ~0.3608 0.2266 0.0532 * 0.2304 * 0.2237
i‘]’;‘;zle conjugated ) (06 0.3077 0.4342 0.4083 * * 0.7373 0.2323 -0.4256
Insoluble bound ABTS 0.6114 0.3447 0.5330 ~0.2110 * 0.5792 0.7479 0.2620 0.0828
Total ABTS 0.8942 0.5583 0.4146 0.6084 0.2225 0.4319 0.8912 0.4215 ~0.3526
Free DPPH 0.4910 0.1153 —0.4035 0.2608 0.0571 0.3899 0.2600 0.4188 0.1450
Soluble  conjugated ) 0.1444 0.6291 ~0.5956 * * ~0.1394 -0.3137 0.2234
DPPH
Insoluble bound DPPH 0.3905 0.5924 0.2414 ~0.5574 * 0.1008 ~0.1383 -0.5229 0.5819
Total DPPH 0.6838 0.0587 0.6210 0.2268 0.2896 0.0693 0.3526 ~0.0779 -0.1984

GA PA p-HA VA CaA SA p-CA FA SiA
Free ABTS 0.8186 0.5238 0.1752 0.7684 ~0.0081 0.4319 0.9493 0.2295 0.4010
Z(g‘;gle conjugated ) 341 0.5604 0.3237 0.5935 0.6100 0.3768 0.2808 0.2228 ~0.7816
Insoluble bound ABTS 0.3979 0.6430 0.2710 0.1570 0.8253 ~0.2743 * 0.3623 0.4810
Total ABTS 0.6039 0.1060 —0.5090 0.4734 0.5159 0.5018 0.3783 ~0.2275 0.7158
Free DPPH 0.7795 0.5599 ~0.1741 0.8026 -0.1761 0.3421 0.9328 0.3466 0.3322
%‘ﬁ;ﬂe conjugated 3677 0.5506 0.4282 0.6113 0.6458 0.3205 0.5647 0.1315 ~0.1974
Insoluble bound DPPH ~ -0.3674 0.3310 0.5315 -0.0432 0.7766 0.3354 * 0.5751 -0.2092
Total DPPH ~0.0696 0.4629 —0.6664 0.5148 0.6969 —0.0250 -0.2981 0.2632 0.5323

EA 0-CA PeA CiA Total phenolic acids Total'

Phenolics

Free ABTS 0.6896 0.8209 0.2637 * 0.8288 0.6178
Soluble conjugated .
PR ~0.0541 0.1393 0.1419 0.6433 0.8854
Insoluble bound ABTS . 0.3480 0.4628 * 0.2158 0.5118
Total ABTS ~0.3438 0.6509 0.2055 0.3698 0.2909 0.9261
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Free DPPH 0.6210 0.7816 0.1872 0.5782 0.8475 0.6482
Soluble conjugated .

DPPH -0.5307 -0.4196 -0.7232 0.1622 -0.0770
Insoluble bound DPPH * -0.6054 -0.6704 * 0.6665 0.6238
Total DPPH -0.4974 0.3245 —-0.4643 -0.1687 0.4423 0.5092

EG—epigallocatechin, CA —catechin, EC —epicatechin, RU—rutin, KA —kaempferol, QU —quercetin, NeA —neochlorogenic acid, ChA —chlorogenic acid, GA —gallic
acid, PA —protocatechuic acid, p-HA —p-hydroxybenzoic acid, VA —vanillic acid, CaA —caffeic acid, SA —syringic acid, p-CA —p-coumaric acid, FA —ferulic acid, SiA —sinapic
acid, EA—ellagic acid, 0-CA —o-coumaric acid, PeA —protocatechin ethyl acid, CiA —cinnamic acid



