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ARTICLE INFO ABSTRACT

Opuntia spp. are a tropical and subtropical plant that provides both edible green steams and fruits; however, the
processing of this fruits results in the accumulation of enormous amount of by-products that can be a source of
bioactive and pigmented compounds. Herein, three cactus pear from the species Opuntia ficus-indica var. san-
guigna (0S) and gialla (OG) and Opuntia engelmannii (OE) were fully characterized regarding their phenolic and
betalain composition and correlated with their antioxidant and antimicrobial activities. The hydroethanolic
extracts of OE gave the highest amount of phenolic compounds isorhamentin-O-(deoxyhexosyl-hexoside) and
betacianins (betanin); however, no betaxanthins were identified in this sample. This sample also revealed the
lowest ECsq values in all the antioxidant activity assays. Regarding antimicrobial activity, the hydroethanolic
extracts of all species revealed to be more active than ampicillin. The pivotal objective of this work was to focus
on exploring by-product biocompounds and possible outputs, thus, we could suggest the use of these natural
colorants with intrinsic antioxidant and antimicrobial activity, which would grant industries to produce cleaner
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label products with functional benefits.

1. Introduction

Opuntia spp., including their several varieties, belong to the dico-
tyledonous angiosperm and are the largest genus within Cactaceae fa-
mily. Opuntia species are tropical and subtropical plants, able to grow in
arid and semi-arid environments, with easy geographic adaptation due
to their crassulacean acid metabolism (CAM). CAM enables the plant to
survive to extreme heat, low temperatures (—40 °C) and drought be-
cause of their highly efficiency in the use of water (Nobel, 1998;
Sudzuki et al., 1993). This plant provides both edible green steams and
fruits. Cactus fruit is also known as prickly pear, cactus fig, Indian fig,
cactus pear, Barbary fig, and is available across the 5 continents from
early summer until late autumn. Although Opuntia species are native of
Mexico, where the steams and fruits are consumed fresh in the local
diet, fruits, are also processed and commercialized in numerous coun-
tries as jams, sweats, ice cream and alcoholic and not alcoholic bev-
erages (Martins et al., 2016).

Opuntia spp. crops can be found in the five continents, being Mexico
the majoritarian producer of commercial prickly pear with a total
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cultivated area of 72,500 ha. Italy, the second largest, harvest around
3000 ha with a 70,000t yield per year. The processing of the fruits
results in the accumulation of several quantities of by-products, namely
prickly pear peels, which in the case of Opuntia ficus indica, accounts for
around 30% of the fruit weight. In addition extensive but unknown
areas of wild plants are exploited for food, feeds and materials (FAO,
2013). Proper utilization of this by-product could reduce waste disposal
problems and serve as a potential new source of bioactive compounds
and pigments. According to several authors (Belwal et al., 2016; Garcia-
Castello et al., 2015; Pinela et al., 2016; Rao, 2010), one of the best
ways to use this kind of by-products could be the application of an
appropriate green solid-liquid extraction technology in order to obtain
bioactive compounds with different properties and health benefits.
Several studies marked fruits and fruits by-products as a rich source of
natural molecules such as polyphenols (i.e. flavonoids), vitamins, col-
orants like betalains and carotenoids (Albuquerque et al., 2016; Alzate
et al., 2016; Ayala-Zavala et al., 2011; Fernandez-Rojas et al., 2010;
Silva et al., 2016), which could have high potential interest in human
health, medicine and production of new added-value products.
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