Table S1. Physico-chemical characteristics of Opuntia stricta var. Dillenii fruits from Canary Islands.

Physicochemical characteristics Opuntia dillenii whole fruit
Apical caliber (cm) 6.10£0.60
Equatorial caliber (cm) 3,96 £0,14
Fruit Weight (g) 54,35 £ 6,82
% Peel 14.26 £ 0,79
% Pulp 52,94 +1,13
% Seeds 32,80+ 0,46
pH 3,55+ 0,08
Soluble solids (*Brix) 10,80+ 0,30
Titratable acidity (%) 1,58 £ 0,10
Moisture (%) 81,83 +4,09
Color pulp (CIELAB)

L* 30,92 +1,39

a* 4,477 £ 3,26

b* -7,46 +0,51
Color peel (CIELAB)

L* 29,03 £ 0,67

a* 4,07 +0,69

b* -8,09 0,91

Result were expressed as mean + standard deviation (n=2).



Table S2. Individual betalain and phenolic compound content (mg/100g fresh weight) in Opuntia stricta var. Dillenii fruit tissues (peel, pulp and whole fruit), jam production

products (intermediate juice and jam) and by-product (bagasse)

Tissues
Bagasse

Compound Ffﬁlt‘ (‘;"é‘v(;lf Fresh Peel (PE)  Fresh Pulp (PU) 1;2?::‘1:‘1:‘}:\;’1:; By-irzc)luct Fr;’zli‘cfr(‘;f;)ed Jam (JA)
BETALAINS
15,17-bidecarboxy-betanin - - - 5.05 £ 0.272 . .
Betanin 87.28 + 0.96¢ 83.12+4.16c  146.36+2.08  20.82+0.70>  11.21+0.18 18.77 £ 0.02° -
17-decarboxy-betanin 1.18 £ 0.062 n.d. n.d. n.d. 2.44+0.12° 3.26 +0.16¢ -
Cyclo-dopa-5-O-f3-glucoside - - - - - - 0.57 £ 0.012
Cyclo-dopa-5-O-a-glucoside (isomer) - - - - - - 0.06+ 0.002
Isobetanin 42.78 +0.04e 25.31+1.27¢  100.77 +1.48  31.42+0.094 9.78 £0.16° 16.88 +0.01° -
17-decarboxy-isobetanin - - - - 2.05+0.05 2.71+0.02°
Betanidin 1.15+0.11= 432 +(0.222 1.70 £ 0.09a - 0.24 +0.012 0.45 £ 0.012 -
6’-O-sinapoyl-O-gompherin 1.59 +0.02¢ 2.01£0.16¢ 2.81+£0.14¢ 0.89 +0.16¢ 0.21 +0.007 0.45+0.02° -
2’-O-apiosyl-4-O-phyllocactin 4586 +5.73¢  3517+1.764  110.06 £5.50  15.45 + 0.04¢ 8.83 +0.08b 11.75 + 0.40° 0.51 +0.032
5""-O-E-sinapoyl-2"-apyosil-phyllocactin 16.09 + 0.704 14.69 £ 0.73¢ 26.50 +1.32¢ 421 +0.26> n.d. 2.30 +0.072 0.53 +0.032
17-Descarboxy-neobetanin 0.39 £0.03a - - - - - -
Neobetanin 17.17 £ 0.70¢ 6.85 + 0.34b 56.57 £ 0.29f 10.78 £ 0.01a 8.71+0.19¢ 9.74 +0.274 -
Neobetanin isomer I - - n.d. - - - -
Neobetanin isomer III 1.16 £ 0.06¢ - - 0.35+0.02v 0.27 +0.042 0.44 +0.00¢ -
Neobetanin isomer III 0.96 £ 0.05¢ - - 0.71 £ 0.04¢ 0.41 +0.05 0.69 + 0.06° -
15R/155-Betanidin 0.27 +0.01° 0.36 +0.02¢ - 0.09 + 0.002 n.d. n.d. -
Total betalains 21291 +10.65> 171.83+8.5% 444.77+22.84c  89.77+4.492 4414 +22]a 67.45 + 3.372 1.67 £0.082
PHENOLICS ACIDS
Gallic acid derivative 0.60 £ 0.10¢ - - 0.38 £ 0.01° 0.48 + 0.00¢ 0.47 £ 0.02¢ 0.02 £ 0.002



Piscidic acid

Piscidic acid isomer I

Piscidic acid isomer II

Piscidic acid derivative I

Ferulic acid

Ferulic acid derivative I

Ferulic acid derivative Il

Ferulic acid derivative III
Protocatechuic acid derivative I
Protocatechuic acid derivative II
Quinic acid

Gallic acid

p-hydroxybenzoic acid
4-Hydroxybenzoic acid 4-O-glucoside
4-Hydroxybenzoic acid 4-O-glucoside
isomer

Eucomic acid

Eucomic acid derivative I
Eucomic acid isomer I

Eucomic acid isomer II
p-coumaric acid

p-coumaric acid derivative
Total Phenolic acids

FLAVONOIDS

Quercetin glycoside(QG1) - Quercetin
hexosyl pentosyl rhamnoside
Quercetin glycoside(QG2) - Quercetin
hexose pentoside

56.21 + 0.30¢
79.65 + 3.66°
72.54 +1.544
0.33+0.012
0.52 £ 0.032
0.56 + 0.072
0.78 £ 0.042
4.90 + 0.452
0.23+£0.012
7.81+ 0.692

0.53 +0.00°
0.44 + 0.042
1.60 £ 0.14°

1.20 + 0.092

5.21+0.31°
1.26 +0.372
0.49 £ 0.04a
245 +0.242
0.43 £0.072
0.52+0.162
238.26 + 11.91f

1.02 £ 0.01¢

0.11+0.012

101.00 £ 5.04¢
65.12 + 3.262
62.96 + 3.154
38.90 £ 1.92°

0.23+0.01°

0.26 £ 0.012

226+0.11°
2.69+0.132

273.42 +13.678

1.31 +0.074

39.52 + 0.652
n.d.
79.43 +2.01e

12.88 + 0.61°

14.61 + 0.56¢
5.37 £0.53>

151.80 + 7.594

59.67 +0.37¢
12.23 +0.19¢
4.00+0.212

0.79 £ 0.042
10.37 +£0.19¢

2.76 £0.094

90.20 +4.51¢

9.11+0.17¢

1.19 + 0.06P

47.85+0.27°
6.38 + 0.412
13.38 + 0.37°

11.21+0.19°
1.34 + 0.044

t.r.

1.98 £ 0.07¢

82.62 £ 4.31°

1.54 + 0.034

60.74 £ 0.704
93.62 £ 1.58¢
14.92 +0.12b

1.25 +0.01¢

182.21 +9.11e

0.69 + 0.00°

38.71 £2.13
n.d.
10.43 + 0.667
n.d.

1.46 +0.03p

50.62 +2.532

0.12 £ 0.002



Quercetin-3-O-rhamnosyl-rutinoside
(QG3)

Myricetin

Myricitrin (myricetin 3-thamnoside)
Isorhamnetin glucoxyl-rhamnosyl-
rhamnoside(IG1)

Isorhamnetin glucoxyl-rhamnosyl-
pentoside(IG2)

Total Flavonoids

ELLAGIC ACIDS

Ellagic acid

Ellagic acid derivative I

Ellagic acid rhamnoside

Total Ellagic acids

Total phenolic compounds

0.69 £ 0.032

n.d.
0.10 + 0.04a

0.40 = 0.024

5.01 £0.0e

7.33£0.3¢

244 +0.17°
3.36 £ 0.272
tr.
5.80 + 0.29¢

251.38 +12.57¢

0.46 = 0.02¢

5.62 £ 0.28f

7.39 £0.23¢

2.03 +0.102

2.03 £0.10°

282.84 +14.14s

0.20 £ 0.01¢

0.59 £0.032

0.79 = 0.042

t.r.

152.60 + 7.634

0.42 +0.014

1.45+0.06P

12.17 £ 0.614

2.54 +0.292

t.r.

2.54 +0.292
104.91 + 5.24¢

t.r.

3.01 £0.154

4.55 +0.23¢

n.d.

t.r.
87.17 + 4.35P

0.10 = 0.00°

222 +0.03¢

3.01 £0.06°

2.10+0.022

2.10+0.020
187.32 £9.37¢

0.02 + 0.002

1.34 + 0.00°

1.47 £ 0.072

t.r.
52.09 + 2.602

Results were expressed as mean *+ standard deviation (n =4). This came from obtaining at least two independent extracts (n = 2) and performing the determinations of each two

times (n = 2). Superscript letters indicate statistically significant differences (p < 0.05) between tissues, products and by-products. 1 Expressed as mg/100g fresh weight.

Abbreviations: n.d.: not detected. T.r.: trazes.



Table S3. Stability of the most abundant betalain and phenolic compounds in Opuntia stricta var. Dillenii fruit tissues (peel, pulp and whole fruit), jam production products
(intermediate juice and jam) and by-product (bagasse) during in vitro gastro-intestinal static digestion

Bagasse

Compound digels’:izlntﬁhase Ffl;islltl (‘;"l;;:; Fresh Peel (PE)  Fresh Pulp (PU) By-fBth)iuct Fr;sligr(;:;ed Jam (JA)
BETALAINS
Betanin Control 87.28 + 0.964 83.12 + 4.168¢ 146.36 +2.08¢ 11.21 £0.18= 18.77 £ 0.02v -
Oral 61.19 + 3.118¢ 126.09 = 6.30C 74.04 + 3.8484 3.62 +0.188= 16.79 + 0.318b -
Gastric 65.60 + 0.048¢ 78.13 +1.408d 83.88 + 0.80¢¢ 5.59 +0.09¢ 18.09 + 0.40<® -
Intestinal 19.57 +1.344¢ 35.39 +2.794d 33.59 £ 0.4644 2.13 £ 0.164%® 5.36 + 0.424 -
Isobetanin Control 42.78 +0.044 25.31 +1.278¢ 100.77 + 1.48e 9.78 +0.162 16.88 £ 0.01° -
Oral 30.40 + 1.588¢ 42.09 +2.10<4 53.45 +2.818e 3.28 +0.18Ba 15.36 + 0.264b -
Gastric 32.85 +£0.088d 26.35 + 0.838¢ 60.84 + .0718e 5.09 +0.11¢= 16.41 + 0.34< -
Intestinal 9.78 + 0.754¢ 11.56 + 0.424d 23.79 + 0.414e 1.81 £0.154a 4.46 +0.4140 -
Betanidin Control 1.15+0.11B 4.32 +(0.22P2 1.70 £ 0.09¢= 0.24 £ 0.01P= 0.45 = 0.01B= -
Oral 1.78 £0.18<d 3.59 + 0.28¢Ce 1.44 + 0.088B¢ 0.07 + 0.00Ba 0.49 + 0.00<® -
Gastric 1.80 £ 0.06<4 2.00 + 0.018e 1.56 + 0.00B¢« 0.11 £ 0.00¢ 0.50 £ 0.11< -
Intestinal 0.54 + 0.04A¢ 0.94 + 0.0444 0.62 + 0.014¢ 0.02 + 0.0042 0.12 £ 0.014® -
2’-O-apiosyl-4-O- Control 45.86 + 5.73b¢ 35.17 + 1.76¢¢ 110.06 + 5.50Pd 8.83 + 0.08Pr 11.75 + 0.404b 0.51 £ 0.03¢a
phyllocactin Oral 29.52 +1.598¢ 52.55 + 2.63Pd 51.73 £2.198d 2.74 + 0.0582 12.16 £ 0.174b 0.05 = 0.0142
Gastric 29.30 + 1.038d 31.86 +0.178 55.96 + 0.45¢f 3.04 £ 0.15% 11.83 + 0.074¢ 0.08 + 0.008a
Intestinal 9.25 + 0.70A¢ 14.53 £ 0.27Ad 6.60 = 0.3340 1.94 £ 0.0542 n.d. n.d.
Neobetanin Control 17.17 £ 0.70¢¢ 6.85 + 0.3482 56.57 +(0.29¢d 8.71 £ 0.19v® 9.74 £ 0.27% -
Oral 11.63 +1.138¢ 8.01 + 0.40P¢be 35.02 + 3.49¢84d 3.59 + 0.228a 10.76 + 0.04P« -
Gastric 17.15 £ 0.97¢ 7.69 + 0.38< 35.30 +£2.338d 4.24 +0.18¢ 9.23 + 0.0680 -
Intestinal 1.30 £ 0.304a 1.59 £ 0.084a 14.83 + 1.564b 0.27 £ 0.014a 0.70 + 0.0342 -
Control 194.23 + 9.71Pe 154.76 +7.74B4 415.46 = 20.77°f 38.76 £ 1.94¢ 57.59 + 2.88¢¢ 0.51 £ 0.0342
Total of major Oral 134.53 + 6.73¢d 232.33 £11.62< 215.69 + 10.78Be 13.29 + 0.668° 55.56 + 2.788B¢ 0.05 + 0.0042



betalains

PHENOLICS ACIDS
Piscidic acid

FLAVONOIDS
Quercetin

glycoside(QG1) -
Quercetin hexosyl

pentosyl rhamnoside

Isorhamnetin glucoxyl-
rhamnosyl-
rhamnoside(IG1)

Isorhamnetin glucoxyl-
rhamnosyl-
pentoside(IG2)

Total of major
Flavonoids

Total of major
phenolic compounds

Gastric
Intestinal

Control
Oral
Gastric
Intestinal

Control
Oral
Gastric

Intestinal

Control
Oral
Gastric
Intestinal
Control
Oral
Gastric
Intestinal
Control
Oral
Gastric
Intestinal
Control
Oral

100.66 + 5.038d
40.44 + 2.024d

56.21 = 0.30¢¢
39.38 + 1.758¢
45.82 + 4.645¢
34.35+1.72A8d

1.02 +0.01Pc
1.08 +0.01<®
0.92 + 0.008¢

0.29 £ 0.034b

0.40 £ 0.02Pd
0.32 £ 0.02<
0.26 + 0.028¢
0.06 + 0.0042
5.01 £0.03¢e
3.75+0.378p
3.74 +0.118e
1.00 + 0.06%
6.43 + 0.32Pe
5.15 £ 0.26%
4.92 + (.258¢
1.35 £ 0.074¢
62.64 + 3.13Pab
44.96 + 2.258d

146.03 + 7.308e
64.01 + 3.204e

101.00 £ 5.04¢
113.04 £ 5.65P4

76.02 +2.415¢
41.12 £ 2.814¢

1.31 £ 0.074e
2.08 + 0.408¢
1.13 £0.0224d

0.70 = 0.074¢

0.46 + 0.028e
0.77 = 0.05¢¢
0.37 + 0.008d
0.14 £ 0.004b
5.62 £ 1.774¢
9.68 £ 0.918¢
5.96 + 0.054f
2.32 £ 0.06Af
7.38 £ 0.37¢f
12.53 £ 0.63Pe
7.19 + 0.365f
3.17 £ 0.16Af
108.39 + 5.42¢C¢

125.57 + 6.28Pe

237.54 +11.88<

79.43 + 3.97Af

39.52 + 0.65¢
28.45 + (0.24%2
7.65 £ 0.428a
2.93 £0.09420

0.20 = 0.01A¢c
n.d.
n.d.
n.d.

0.59 + 0.03¢a

0.40 +0.088a

0.41 +0.03Pb

0.22 +0.034p

0.79 + 0.044a

0.40 + 0.024a

0.81 +0.044b

0.22 +£0.014®

40.31 + 2.02Pa

8.85 +(.44Cs

18.07 + 0.908®
6.18 £ 0.3140

47.85 + (0.27P>
21.24 + 0.548>
25.40 + 0.68¢
0.97 £0.0342

1.54 + 0.03Ad
n.d.
n.d.

n.d.

3.01 £0.15Pd
1.07 + 0.00Bab
1.69 £ 0.02¢¢
0.56 + 0.03A¢
4.55 +(.230d
1.07 + 0.058»
1.69 + 0.08¢
0.56 + 0.034¢
52.40 + 2.62DPb
22.30 +1.128b

56.06 + 2.808¢
10.64 + 0.534¢

60.74 + 0.70¢d
23.56 + 0.464>
28.01 £ 0.2180
26.83 + 0.778¢

0.69 + 0.00<
0.44 + 0.008=
0.47 = 0.008>

0.31+£0.014p

0.10 £ 0.00<»
0.07 £ 0.01B=
0.10 + 0.00
0.03 £ 0.0042
2.22 +(.038Cbc
2.10 £0.1180
2.42 +0.04¢4
0.81 £0.014d
3.01 £0.15¢
2.61 £0.138¢
2.99 £0.15¢d
1.15 £ 0.0624
63.76 + 3.19Pab
26.17 +1.314¢

0.08 = 0.0042
0.004a

38.71 £2.13¢C

28.97 + (.78ABa
12.85 + 0.308=
7.02 £1.104®

0.12 £ 0.008=
0.01 £ 0.0042
0.02 + 0.0042

0.01 £ 0.0042

0.02 + 0.008a
0.00 + 0.004a
0.00 + 0.004a
n.d.
1.34 + 0.008ab
0.01 + 0.004a
0.02 + 0.004a
0.01 + 0.004a
1.47 + 0.07Bab
0.03 + 0.004a
0.04 £+ 0.004a
0.02 + 0.004a
40.81 +2.01Pa
8.99 + 0.458d



Gastric 50.73 + 2.54¢C 83.21 £+ 4.165 8.45 + 0.428s 27.09 +1.35¢d 31.00 + 1.55¢¢ 12.89 + 0.64<>
Intestinal 35.70 £ 1.794e 44.28 + 2.214f 3.16 £ 0.1640 1.53 + 0.0842 27.98 +1.40Bd 7.04 + 0.354¢

Results were expressed as mean * standard deviation (n =4). This came from obtaining at least two independent extracts (n = 2) and performing the determinations of each two

times (n = 2). Superscript capital letters indicate statistically significant differences (p < 0.05) between digestion phases. Superscript small letters indicate statistically significant

differences (p < 0.05) between tissues, products and by-products. 1 Expressed as mg/100g fresh weight. Abbreviations: n.d.: not detected.



[PTotal betalains = Total phenolic acids I Total flavonoids | Total ellagic acids
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Figure S1. Betalains, phenolic acids and flavonoids distribution (%) from Opuntia stricta var. Dillenii fruit

tissues (peel, pulp and whole fruit). jam production products (intermediate juice and jam) and by-product
(bagasse).
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Figure S2. HPLC-DAD chromatograms of betalains compounds recorded at 535 and 480 nm, betacyanins
and betaxanthins, respectively, obtained from Opuntia stricta var. Dillenii whole fruit after in vitro static

gastro-intestinal digestion. Numbers correspond to the identified compounds indicated in Table 1.
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Figure S3. HPLC-DAD chromatograms of phenolic compounds recorded at 280 and 370 nm, phenolic
acids and flavonoids, respectively, obtained from Opuntia stricta var. Dillenii whole fruit after in vitro static

gastro-intestinal digestion. "Numbers correspond to the identified compounds indicated in Table 1.



