
1

Original paper	 Czech Journal of Food Sciences, 42, 2024 (6): 415–422

https://doi.org/10.17221/128/2024-CJFS

The authors are fully responsible for both the content and the formal aspects 
of the Electronic Supplementary Material. No editorial adjustments were made.

Electronic Supplementary Material

Supplementary Tables S1–S5

Prebiotic and antioxidant effects of the extracts  
from fruits and flowers of Cereus hildmannianus

Éverton da Silva Santos1, Gabriela Krausová2*  , Ivana Hyršlová2,  
Maria de Fátima Pires da Silva Machado3, Arildo José Braz de Oliveira1,4, 
Gizem Özlük5, Regina Aparecida Correia Gonçalves1,4

1Graduate Program in Pharmaceutical Sciences, State University of Maringá, Maringá, Brazil
2Department of Microbiology and Technology, Dairy Research Institute, Prague, Czech Republic
3Department of Biotechnology, Genetic and Cell Biology, State University of Maringá, Maringá, Brazil
4Department of Pharmacy, State University of Maringá, Maringá, Brazil
5Food Engineering Department, Hitit University, Çorum, Türkiye
*Corresponding author: krausova@milcom-as.cz

Citation: Santos É.S., Krausová G., Hyršlová I., Machado M.F.P.S., de Oliveira A.J.B., Özlük G., Gonçalves R.A.C. (2024): Prebi-
otic and antioxidant effects of the extracts from fruits and flowers of Cereus hildmannianus. Czech J. Food Sci., 42: 415–422.

https://cjfs.agriculturejournals.cz/
https://doi.org/10.17221/128/2024-CJFS
https://orcid.org/0000-0001-8348-9048
mailto:krausova@milcom-as.cz


2

Original paper	 Czech Journal of Food Sciences, 42, 2024 (6): 415–422

https://doi.org/10.17221/128/2024-CJFS

Table S1. Lactobacilli and bifidobacterial strains used in the study

Strain Species Origin
CCDM 213 Lactobacillus paracasei ssp. paracasei human faeces
CCDM 146 Lactobacillus rhamnosus human faeces
CCDM 466 Lactobacillus helveticus grasslands, Czech Republic

CCDM 364 Lactobacillus delbrueckii ssp. bulgaricus yoghurt

CCDM 318 Bifidobacterium dentium dental caries
BB-12 Bifidobacterium animalis ssp. lactis original culture
CCDM 775 Bifidobacterium longum ssp. longum human faeces
CCDM 559 Bifidobacterium bifidum child faeces

CCDM – Culture Collection of Dairy Microorganisms Laktoflora®

https://cjfs.agriculturejournals.cz/
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Table S3. Putative identification of compounds by UHPLC-ESI-QToF-MS/MS in extracts of fruits (EE and ME) and 
flowers (PE and SE) from Cereus hildmannianus

Compound No. Mf MT  
(m/z)

Fruits Flowers
Class

EE ME PE SE
Succinic acid 1 C4H6O4 118.0266 √ – √ √ carboxylic acid
Benzoic acid 2 C7H6O2 122.0368 √ √ √ √ carboxylic acid
Malic acid 3 C4H6O5 134.0215 √ √ √ √ carboxylic acid
Salicylic acid 4 C7H6O3 138.0336 √ √ √ √ carboxylic acid
Vanillin 5 C8H8O3 152.0473 – – – √ phenolic aldehyde
Gallic acid 6 C7H6O5 170.0215 √ – √ √ phenolic acid
2-isopropylmalic acid 7 C7H12O5 176.0684 √ √ √ √ carboxylic acid
Azelaic acid 8 C9H16O4 188.1049 √ √ – √ phenolic acid
Citric acid 9 C₆H₈O₇ 192.0270 √ √ √ √ phenolic acid
Ferulic acid 10 C10H10O4 194.0579 √ √ √ √ phenolic acid
Glucoheptonic acid 11 C7H14O8 208.0583 √ √ √ √ phenolic acid
Piscidic acid 12 C11H12O7 256.0583 √ √ √ √ phenolic acid
Hydroxybenzoic acid-hexose 13 C13H16O8 300.0845 – √ – – phenolic acid
Tianshic acid 14 C18H34O5 330.2406 √ √ √ √ phenolic acid
Caffeoyl-glucose 15 C15H18O9 342.0950 – √ √ √ phenolic acid
Ferulic acid-hexose 16 C16H20O9 356.1107 √ √ √ √ phenolic acid
Sinapic acid-hexoside 17 C17H22O10 386.1212 √ √ – – phenolic acid
Dihydroxybenzoic acid-O-dipentoside 18 C17H22O12 418.1111 – √ – – phenolic acid
Benzyl alcohol-dihexose 19 C19H28O11 432.1631 √ – – – aromatic alcohol
Lucuminic acid 20 C19H26O12 446.1424 – √ – – phenolic acid
Kaempferol 3-O-rutinoside 21 C27H30O15 594.1585 √ √ √ √ flavonol
Quercetin 3-O-rutinoside 22 C27H30O16 610.1533 √ √ √ √ flavonol
Narcissin 23 C28H32O16 624.1690 √ – √ √ flavonol

Isorhamnetin 3-O-sophoroside- 
7-O-rhamnoside 24 C34H42O21 786.2218 √ – √ √ flavonol

Number of phenolic compounds, organic acids and derivatives 15 17 13 15 20
Number of flavonoids 4 2 4 4 4
Total number of phenolic compounds 19 19 17 19 24

UHPLC-ESI-QToF/MS/MS – ultra-high performance liquid chromatography-coupled with electrospray ionisation/quad-
rupole-time-of-flight/mass spectrometry/mass spectrometry; Mf – molecular formula; MT – theoretical exact mass; 
m/z – mass-to-charge ratio; EE – epicarp extract; ME – mesocarp extract; PE – petal extract; SE – sepal extract; √ – iden-
tified in sample
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