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Food market interest for functional beverages has increased in the last years, especially for those elaborated with

unconventional matrices, such as exotic fruits, succulent plants and cacti. Xique-xique (Pilosocereus gounellei), from the

Cactaceae family, is a species endemic from Brazil, with a large potential for prospection of bioactive compounds.

Therefore, this study aimed to elaborate a potentially functional beverage with xique-xique cladode juice, and to evaluate

its physicochemical parameters, phytochemical profile and antioxidant properties.
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1. Overview

The search for functional products and their diffusion in the food market have increased in the last years mainly due to the

growing incidence of chronic non-communicable diseases and the raising awareness of consumers about the relationship

between diet and health, leading to a high demand for healthier foods . The world market for functional beverages is

expected to grow around 7.8% by the year of 2022, being the fastest growing category among the functional foods .

Some studies have focused on the investigation of unconventional matrices as new sources of bioactive components,

such as exotic fruits, succulent plants and cacti, envisaging their use to the development of new functional beverages

.

2. Xique-xique

Xique-xique (Pilosocereus gounellei A. Weber ex K. Schum. Bly. ex Rowl) is an endemic plant species from Caatinga

biome in Northeastern Brazil, being still an underexplored non-conventional plant food . This species is widely used by

population from this region in folk medicine, being its roots, flowers, fruits and cladodes commonly used for the treatment

of urethra and prostate inflammation , constipation , gastritis  and jaundice . Xique-xique has been also used for

human consumption, being its fruits consumed in natura, while the cladodes are used for the production of candies, flour,

bakery products and juices .

Early studies have found a variety of bioactive compounds in xique-xique cladodes, such as phenolic compounds,

flavonoids and betalains . The contents of these bioactive compounds in xique-xique, especially of phenolic

compounds, have been shown to correlate with its high antioxidant capacity. Soluble and insoluble fibers have been also

found in xique-xique cladode juice . The consumption of xique-xique cladode juice was reported to have protective

effects toward intestinal inflammation and decrease oxidative stress in rats with inflammatory bowel disease, besides of

having no evident toxic effects . The results of these studies indicate that xique-xique could be safe for human

consumption and a promising raw material to formulate potentially functional foods and beverages.

 

3. Findings

Four beverage formulations containing xique-xique, passion fruit and lime juice and sweetened with sugar cane syrup

were developed in order to investigate its physicochemical parameters, content of total carotenoids, flavonoids and

phenolic compounds, profile of phenolic compounds and antioxidant activity, during 21 days of refrigerated storage. 

Regarding the beverages physical and physicochemical characteristics, an increase in pH values and increase in

tritatable acidity were found through the storage period in all beverages formulated. Beverages elaborated with different

concentrations of xique-xique juice (B30, B40 and B50) were less acidic when compared to the control beverage (CB),

that did not contain xique-xique juice. Beverages formulated with xique-xique juice had also higher values for total ash,
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especially B40 and B50, which indicates a high content of minerals. A previous study found high contents of potassium,

magnesium and calcium in xique-xique cladode juice . Therefore, it could indicate that the addition of xique-xique

cladode juice to the beverage formulations contributed to the higher mineral contents found in these beverages.

Beverages with higher contents of xique-xique juice also showed better results for the investigated bioactive compounds.

The highest content of total phenolic compounds, total flavonoids and total carotenoids were found in B50, which was the

formulation with the highest concentration of xique-xique cladode juice. These compounds are widely associated with anti-

inflammatory, antimicrobial and antioxidant effects, when consumed in a diet with adequate amounts .

Phenolic compounds profile was also investigated in formulated beverages, where a total of 18 compounds were

identified, among them flavanones, flavonols, flavanols, anthocyanins, hydroxybenzoic acids, hydroxynamic acids and

polyphenols. Myricetin, epigallocatechin gallate, epicatechin gallate, kaempferol and procyanidin A2 were the most

prevalent phenolic compounds in the examined beverage formulations. The B50 formulation had higher procyanidin A2

content when compared to CB, indicating that this compound could be found in higher contents in xique-xique cladode

juice. Procyanidins are phytoallexins found in vegetables and fruits have been related to antioxidant, anticancer,

antibacterial, anti-inflammatory, cardioprotective and immunomodulatory effects .

The formulated beverages antioxidant activity was determined with FRAP and ABTS methods. In both methods, the

beverages formulated with xique-xique cladode juice had higher antioxidant activity when compared to CB. When

determined by FRAP method, the formulations B50 and B40 had the highest antioxidant activities. Similar results were

found with ABTS assay, where B50 had the higher radical scavenging activity on days 1 and 7 of storage, while B40 had

the higher radical scavenging activity on days 14 and 21 of storage.

 

4. Conclusions

The results of this study indicated significant variations in the measured physicochemical and phytochemical parameters

among the four beverages formulated through refrigeration storage time, where beverages with xique-xique cladode juice

had lower acidity, and total soluble solids and total sugar contents when compared to CB. Beverages formulated with

xique-xique cladode juice had overall an increased content of total flavonoids, total carotenoids and total phenolic

compounds, as well as a higher antioxidant activity when compared to CB during 21 days of refrigeration storage. The

beverage formulation with the highest concentration of xique-xique cladode juice had the best results regarding the

contents of total ash, total flavonoids, total carotenoids and total phenolic compounds and antioxidant activity, indicating

its potential as a new functional mixed beverage. Further investigations, such as in vivo analysis, could improve the

development of the proposed xique-xique cladode mixed beverages and their insertion in food market as a potentially

functional product with health-related properties.

References

1. Granato, D.; Branco, G.F.; Nazzaro, F.; Cruz, A.D.; Faria, J.A.F. Functional foods and non-dairy probiotic food develop
ment: Trends, concepts, and products. Compr. Rev. Food Sci. Food Saf. 2010, 9, 292–302.

2. Montemurro, M.; Pontonio, E.; Coda, R.; Rizzello, C.G. Plant-based alternatives to yogurt: State-of-the-art and perspect
ives of new biotechnological challenges. Foods 2021, 10, 316.

3. Market Research. Global Health Beverage Market—Analysis by Type of Beverage, by Sub-Types, by Sales Channel (O
nline, Offline), by Region, by Country. Available online: www.marketresearch.com/Food-Beverage-c84/Beverages-c165/
(accessed on 10 January 2021).

4. Gironés-Vilaplana, A.; Mena, P.; García-Viguera, C.; Moreno, D.A. A novel beverage rich in antioxidant phenolics: maqu
i berry (Aristotelia chilensis) and lemon juice. LWT 2012, 47, 279-286.

5. Baccouche, A.; Ennouri, M.; Felfould, I.; Attia, H. A physical stability study of whey-based prickly pear beverage. Food
Hydrocoll. 2013, 33, 234-244.

6. Mishra, L.K.; Sangma, D. Quality attributes, phytochemical profile and storage stability studies of functional ready to ser
ve (RTS) drink made from blend of Aloe vera, sweet lime, amla and ginger. J. Food Sci. Technol. 2017, 54, 761–769.

7. Maciel, J.K.S.; Chavez, O.S.; Brito Filho, S.G.; Telles, Y.C.F.; Fernandes, M.G.; Assis, T.S.; Fernandes, P.D.; Andrade,
A.P.; Felix, L.P.; Silva, T.M.S.; et al. New alcamide and anti-oxidant activity of Pilosocereus gounellei A. Weber ex K. Sc
hum. Bly. ex Rowl. (Cactaceae). Molecules 2016, 21, 1-13.

[17]

[16][17][18][19]

[20]



8. Roque, A.A.; Rocha, R.M.; Loiola, M.I.B. Use and diversity of medicinal plants of Caatinga in rural community of Laginh
as, municipality of Caicó, Rio Grande do Norte (brazilian Northeast). Rev. Bras. Plantas Med. 2010, 12, 31-42.

9. Lucena, C.M.; Carvalho, T.K.; Ribeiro, J.E.; Quirino, Z.G.; Casas, A.; Lucena, R.F.P. Traditional botanical knowledge ab
out the cactus in the semiarid of Brazil. Gaia Scientia 2015, 9, 77-90. [In portuguese]

10. Lucena, C.M.; Costa, G.M.; Sousa, R.F.; Carvalho, T.K.N.; Marreiros, N.A.; Alves, C.A.B.; Pereira, D.D.; Lucena, R.F.P.
Local knowledge about cacti in the mesoregion of Paraíba State (Northeastern Brazil). Biotemas 2012, 25, 281-291 [In
portuguese].

11. Albuquerque, U.P.; Medeiros, P.M.; Almeida, A.L.S.; Monteiro, J.M.; Lins Neto, E.M.F.; Melo, J.G.; Santos, J.P. Medicin
al plants of the caatinga (semi-arid) vegetation of NE Brazil: a quantitative approach. J. Ethnopharmacol. 2007, 114, 32
5-354,

12. Almeida, C.A.; Figueirêdo, R.M.F.; Queiroz, A.J.M.; Oliveira, F.M.N. Physical and chemical characteristics of xiquexique
pulps. Rev. Ciênc. Agron. 2007, 38, 440-443. [In portuguese]

13. Lucena, C.M.; Lucena, R.F.P.; Costa, G.M.; Carvalho, T.K.N.; Costa, G.G.S.; Alves, R.R.N.; Pereira, D.D.; Ribeiro, J.E.
S.; Alves, C.A.B.; Quirino, Z.G.M.; et al. Use and knowledge of Cactaceae in Northeastern Brazil. J. Ethnobiol. Ethnom
ed. 2013, 9, 1-11, doi:10.1186/1746-4269-9-62.

14. Silva, A.A.; Dantas, R.L.; Véras, C.S.; Alves, R.E.; Silva, S.M. Physical and physicochemical characteristics, bioactive c
om-pounds and antioxidant activity of xiquexique (Pilosocereus gounellei (A. Weber ex K. Schum.)) fruit. Semin. Cienc.
Agrar. 2018, 29, 1969-1980.

15. Ribeiro, T.S.; Sampaio, K.B.; Menezes, F.N.D.D.; Assis, P.O.A.; Lima, M.S.; Oliveira, M.E.G.; Souza, E.L.; Queiroga, R.
C. R. E. In vitro evaluation of potential prebiotic effects of a freeze-dried juice from Pilosocereus gounellei (A. Weber ex
K. Schum. Bly. Ex Rowl) cladodes, an unconventional edible plant from Caatinga biome. 3 Biotech 2020, 10, 1-9.

16. Assis, P.O.A.; Guerra, G.C.B.; Araújo, D.F.S.; Andrade, L.F.L.I.; Araújo, A.A.; Araújo Júnior, R.F.; Carvalho, T.G.; Souza,
M.F.V.; Borges, G.S.C.; Lima, M.S. Intestinal anti-inflammatory activity of xique-xique (Pilosocereus gounellei A. Weber
ex K. Schum. Bly. Ex Rowl) juice on acetic acid-induced colitis in rats. Food funct. 2019, 10, 7275-7290.

17. Carvalho, P.O.A.A.; Guerra, G.C.B.; Borges, G.S.C.; Bezerril, F.F.; Sampaio, K.B.; Ribeiro, T.S.; Pacheco, M.T.B.; Milan
i, R.F.; Goldbeck, R.; Ávila, P.F. Nutritional potential and bioactive compounds of xique-xique juice: an unconventional f
ood plant from Semiarid Brazilian. J. Food Process. Preserv. 2021, 45, 1-10.

18. Shahidi, F.; Ambigaipalan, P. Phenolics and polyphenols in foods, beverages and spices: antioxidant activity and health
effects – a review. J. Funct. Foods 2015, 18, 820-897.

19. Silveira, M.R.; Coutinho, N.M.; Esmerino, E.A.; Moraes, J.; Fernandes, L.M.; Pimentel, T.C.; Freitas, M.Q.; Silva, M.C.;
Raices, R.S.L.; Ranadheera, C.S. Guava-flavored whey beverage processed by cold plasma technology: bioactive com
pounds, fatty acid profile and volatile compounds. Food Chem. 2019, 279, 120-127.

20. Taeye, C.D.; Caullet, G.; Evina, V.J.E.; Collin, S. Procyanidin A2 and its degradation products in raw, fermented, and ro
asted cocoa. J. Agric. Food Chem. 2017, 65, 1715-1723.

Retrieved from https://encyclopedia.pub/entry/history/show/32878


