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Abstract

The main constituent of Opuntiaficus-indica cladodes is water (80-95%), followed by small amounts of carbohydrates
(3-7%), fiber (1-2%), and protein (0. 5-1%); other compounds are only partly known and have not been quantitatively
determined. The sugar moiety includes mucilaginous components containing polymers, such as chains of (1-4)-linked
[-D-galacturonic acid and R (1-2)-linked L-rhamnose residues. Beneficial effects of herbal remedies can be obtained
from active constituents present in the whole plant, parts of the plant (e. g., flowers, fruits, roots or leaves), or plant
materials or combinations thereof, whether in crude or processed state. Cactus (Opuntiaficus-indica) commonly known
as prickly pear belongs to the family Cactaceae. Opuntiaficus-indica produces sweet, nutritionally rich edible fruits; its
tender cladodes are used as fresh green vegetable and salad. In South Africa, Mediterranean areas and South American
this species is also cultivated for its edible fruit (prickly pear), although in some countries different parts of the plant
are utilized in the food and cosmetic industry. Opuntiaficus-indica, fruits and stems, have been traditionally used in folk
medicine in several countries for several medicinal purposes. Cactus dietary fiber is composed of several chemical
components that are resistant to digestive enzymes such as cellulose, hemicelluloses, pectin, lignin, gums, etc. The
benefits associated with fiber content are well known, especially for the prevention of illnesses such as diabetes,
treatment of gastrointestinal disorders, illnesses associated with low dietary fiber intake, reduction of glucose values in
the blood, anti-hyperlipidemic and anti-hypercholesterolemic effects. Throughout history, the benefits of consuming
dietary fiber have been recognized. Soluble fibers, including pectins, gums, and mucilages, increase the viscosity of food
in the gut, slowing or reducing sugar absorption. The effect of soluble fiber in reducing serum glucose concentrations is
a proposed mechanism of action for the herbal hypoglycemic cactus. It has been reported that Opuntiaficus-indica
contain phenolic compounds like ferulic acid, feruloyl-sucrose and sinapoyl-diglucoside, fatty acids like palmitic acid,
stearic acid, oleic acid, vaccenic acid and linoleic acid (seeds, peel and juicy pulp). It has been observed that Opuntiaficus-
indica oil extract with these components’ present antioxidant and anti-free radical activity, having a potential as
anticancer, anti-inflammatory, hypoglycemic, hypolipidemic and hypocholesterolemic activities. Cactus fiber tablet
contains 500 mg standardized cactus fiber; as well as common tableting excipients were used. Cactus fiber showed an
increased fecal fat excretion compared with placebo. No adverse events were reported throughout the study period.
The fruit peel contains large amounts of isorhamnetin. Isorhamnetin (3'-methoxy-3,4',5,7-tetrahydroxyflavone) exerts
anticancer action by inhibition of epidermal growth factor (EGF)-induced neoplastic cell transformation through a
direct lowering of MAP (mitogen-activated protein)/ERK (extracellular signal regulated kinase) kinasel and
phosphoinositol 3-kinase signaling pathways. Isorhamnetin exhibits cardio protective effects by improving viability of
neonatal rat ventricular myocytes under invitro ischemia/reperfusion (I/R) via inhibition of lactate dehydrogenase
(LDH) activity and prevention of apoptosis. Isorhamnetin improves skin barrier function through activation of
Peroxisome Proliferator-Activated Receptor (PPAR)-aand suppression of inflammatory cytokines production. It also
inhibits a dipocyte differentiation of murine 3T3 fibroblasts via a decrease of adiponectine expression and secretion,
and down regulation of mRNAs of PPAR-yand C/EBP-a, the major adipogenic nuclear receptors. In contrast,
isorhamnetin significantly increases the expression of PPAR-yin tumor tissues obtained from xenograft model of gastric
cancer cells and, in combination with chemotherapeutic drugs, causes strong antiproliferative effects and cytotoxicity.
The linoleic acid content in cactus cladode (34. 87%) is thus close to the percentage (29% to 40. 41%) found in argan
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oil. It is however lower than in extracts from barely (51. 26%) and soybean (53. 0%), respectively. Cactus pear (0.
boldinghii) cladodes having high fiber content and potential health benefits bakery products have been produced and
evaluated from composite flours of wheat (WF) and cactus pear stems (SF). Orange-yellow cactus pear fruit pulp has
been used to produce a dehydrated cactus pulp sheet and pasteurized cactus pear fruit juices.

Keywords: Vaccenic acid; Anti-hyperlipidemic; Antiproliferative; Argan oil; Dehydrated cactus pulp

1. Introduction

It is generally accepted that the beneficial effects of herbal remedies can be obtained from active constituents present
in the whole plant, parts of the plant (e. g., flowers, fruits, roots or leaves), or plant materials or combinations thereof,
whether in crude or processed state [1]. Cactus (Opuntiaficus-indica) commonly known as prickly pear belongs to the
family Cactaceae. Opuntiaficus-indica produces sweet, nutritionally rich edible fruits; its tender cladodes are used as
fresh green vegetable and salad [2; 3]. In South Africa, Mediterranean areas and South American this species is also
cultivated for its edible fruit (prickly pear), although in some countries different parts of the plant are utilized in the
food and cosmetic industry [4; 5 and 6]. Opuntiaficus-indica, fruits and stems, have been traditionally used in folk
medicine in several countries for several medicinal purposes [7].

The main constituent of Opuntiaficus-indica cladodes is water (80-95%), followed by small amounts of carbohydrates
(3-7%), fiber (1-2%), and protein (0. 5-1%); other compounds are only partly known and have not been quantitatively
determined [8]. The sugar moiety includes mucilaginous components containing polymers, such as chains of (1-4)-
linked -D-galacturonic acid and R (1-2)-linked L-rhamnose residues (9). The physiological role of the plant mucilage
is to regulate the cellular water content during prolonged drought and to regulate the calcium fluxes of the plant [10;
11]. Opuntiaficus-indica cladodes also represent a source of phytochemicals, such as phenolics acids and flavonoids [12].

Cactus dietary fiber is composed of several chemical components that are resistant to digestive enzymes such as
cellulose, hemicelluloses, pectin, lignin, gums, etc. The benefits associated with fiber content are well known, especially
for the prevention of illnesses such as diabetes, treatment of gastrointestinal disorders, illnesses associated with low
dietary fiber intake, reduction of glucose values in the blood, anti-hyperlipidemic and anti-hypercholesterolemic effects
[13]. Throughout history, the benefits of consuming dietary fiber have been recognized. Soluble fibers, including pectins,
gums, and mucilages, increase the viscosity of food in the gut, slowing or reducing sugar absorption. The effect of soluble
fiber in reducing serum glucose concentrations is a proposed mechanism of action for the herbal hypoglycemic cactus
[14]. It has been reported that Opuntiaficus-indica contain phenolic compounds like ferulic acid, feruloyl-sucrose and
sinapoyl-diglucoside, fatty acids like palmitic acid, stearic acid, oleic acid, vaccenic acid and linoleic acid (seeds, peel and
juicy pulp) [15]. It has been observed that Opuntiaficus-indica oil extract with these components present antioxidant
and anti-free radical activity, having a potential as anticancer, anti-inflammatory, hypoglycemic, hypolipidemic and
hypocholesterolemic activities [16]. Cactus fiber tablet contains 500 mg standardized cactus fiber; as well as common
tableting excipients were used. Cactus fiber showed an increased fecal fat excretion compared with placebo. No adverse
events were reported throughout the study period [17].

Opuntiaficus-indica was found to have various classes of bioactive compounds [10; 18]. It has been established that the
amount of phytochemicals varies between genuses Opuntia; for example, it has been demonstrated that red-skinned
prickly pear fruits contain taurine (7. 7-11. 2 mg/100g fresh fruit) at the same level of Sicilian cultivars of Opuntiaficus-
indica but at a lower concentration than that reported for American and African cultivars [19]. It has been observed the
presence of total phenolic and polyphenolic compounds (free and conjugated) in concentrations of 80-90 mg/100g
dried weight, which include aromadendrin, taxifolin or dihydroquercetin, isorhamnetin, vitexin, kaempferol, quercetin,
betalains, betacyanins, rutin and isorhamnetin and derivatives like myricetin, orientin and some derivatives of pyrone
[20]. A great deal of plant essential oils has beneficial properties such as antioxidant and antimicrobial activities, among
other, [21; 22] and the presence of antioxidant and antimicrobial compounds found in this study Traditional
preparations from those species have been evaluated in temporarily hyperglycemic rabbits, in alloxan-diabetic rabbits,
type Il diabetic patients and normal volunteers [23; 24; 25; 26; 27 and 28]. It is cultivated in America, Africa, Asia,
Europe and Oceania [29]. When first discovered by the European explorers, opuntias were distributed from
Mesoamerica to Cuba and other Caribbean islands [4]. It became invasive in areas with a wet season characterized by
high temperatures, for example, in South Africa and Australia [30].

Argentina has a cactus pear production surface area of 1 650 ha; 80% is in the northeastern region, the remainder
scattered in the centre and Cuyo [31]. The main cultivar is a local selection called ‘Amarilla sin espinas’ (yellow without
spines). The main areas of fruit production are the Metropolitana area and the regions of Coquimbo and Valparaiso [32].
The second crop produces just one-third the volume of the first, but it reaches higher prices [33]. Opuntias in Mexico

34



Open Access Research Journal of Chemistry and Pharmacy, 2021, 01(01), 033-046

have the highest degree of genetic diversity and the greatest level of consumption [2]. Today, cactus pear production is
distributed among various states mainly in Federal District, State of Mexico, San Luis Potosi, Zacatecas, Tamaulipas,
Aguas-calientes and Guanajuato [34]. Cactus pear is the sixth fruit crop in Mexico, after orange, avocado, banana, mango
and apple; it is more important than peach, guava or table grapes [34]. The available figures illustrate its importance:
the planted area covers 53 876 ha; it is the fifth fruit crop in the country; about 20 000 families obtain income from
cactus pear cultivation; and gross annual production has reached 428 763 tonnes year-! [35]. Cactus plantations are
common under mixed plantation systems growing alongside other fruit trees, as well as in family gardens for self-
consumption. Extensive production systems for commercial fruit production exist in a very limited area in south and
north Lebanon [36]. Cactus pear cultivars grown in Lebanon are ‘Baldi’ (spiny cactus) and imported cultivars from
Europe, Brazil etc. The imported cultivars include both spiny and spineless ones [36].

Opuntiaficus indica (L.) Mill. commonly called prickly pear ornopal cactus, belongs to the dicotyledonous angiosperm
Cactaceae family, a family that includes about 1500 species of cactus. O. ficusindica is a tropical and subtropical plant. It
can grow in arid and semi-arid climates with a geographical distribution encompassing Mexico, Latin America, South
Africa and Mediterranean countries [37]. Recent scientific reports have highlighted the presence of natural cactus
molecules, which may have high potential interest in human health and medicine [38; 39 and 40]. Opuntiaficus indica is
known for its high content in polyphenols exhibiting antioxidant and anti-inflammatory properties [37; 41].
Interestingly, alkaloids, indicaxanthin, neobetanin, and various flavonoids have been isolated from the cactus [42], along
with polysaccharides which are abundant in cladode extracts and endowed with antidiabetic and antiglycation effects
[43].

Cactus fruit contains substantial amounts of ascorbic acid, vitamin E, carotenoids, fibers, amino acids and antioxidant
compounds (phenols, flavonoids, betaxanthin and betacyanin) which have been put forward to account for its health
benefits such as hypoglycemic and hypolipidemic action, and antioxidant properties [44; 45 and 46]. Several reports
have documented the abundance of vitamins and minerals in cactus [47]. In this respect, the fruit of O. ficusindica is a
valuable source of nutrients [48] as well as antiulcerogenic [49], antioxidant [41; 49; 50 and 51], anticancer [51],
neuroprotective [52], hepatoprotective [49], and antiproliferative [53] compounds. Opuntiaficus indica flowers contains
different flavonoids notably kaempferol and quercetin [54]. Cactus peel and seeds can be used to prepare cactus oil,
peel lipids being enriched in essential fatty acids and liposoluble antioxidants [55]. The cactus cladodes contain
vitamins, antioxidants and various flavonoids, particularly quercetin 3-methyl ether, a highly efficient radical scavenger
[20; 56].

All parts of the cactus plant are rich in members of the polyphenol family such as various flavonoids and phenolic acids.
In the flower, gallic acid and 6-isorhamnetin 3-O-robinobioside are the major compounds, amounting to 4900 and 4269
mg/100 g of dry matter, respectively [54; 57 and 58]. In the fruit pulp, total phenol content is 218. 8 mg/100 g [59],
along with a high content of isorhamnet in glycosides (50. 6 mg/100 g) compared to other flavonoids [16; 19; 60 and
61]. Fruit seeds contain high amounts of phenolic compounds ranging from 48 to 89 mg/100 g and including feruloyl
derivatives, tannins and sinapoyldiglucoside [15]. Interestingly, fruit peel has a very high phenol content of 45.7 g/100
g. Several of these phenols are bioactive molecules, notably flavonoid derivatives such as kaempherol and quercetin, the
contents of which are 0. 22 and 4. 32 mg/100 g, respectively [41; 60 and 62].

Interestingly, some polyphenols are produced only by cladodes of some varieties of cactus such as the snowshoeing
cactus. This plant presents high amounts of unusual flavonoid-like compounds such as nicotiflorin (146. 5 mg/100 g)
and narcissin (137. 1 mg/100 g) along with high content values found for isoquercetin and ferulic acid: 39. 67 and 34.
77 mg/100 g, respectively [16;40; 63; 64 and 65]. For instance, gallic acid, largely found in cactus flowers, exhibits high
antioxidant activity responsible for its ability to reduce DNA damage [66] and to buffer free radicals [67]. At a
concentration of 4. 17 mM, it may neutralize 44% of 2, 2-diphenyl-1-picrylhydrazyl radical and 60% of hydrogen
peroxide in given experimental conditions. Gallic acid also exerts a cytotoxic activity against tumoral cells from
leukemia, lung and prostate cancer origins [68].

Opuntiaficus-indica cladodes are rich in nicotiflorin which, through antiinflammatory and neuroprotectivemechanims,
was shown to reduce brain infarct size, to attenuate neurological deficits induced by ischemia, and toup-regulate
endothelial nitric oxide synthase in cultured rat brain vascular endothelial cells [69]. Nicotiflorin is neuroprotective
against hypoxia-, glutamate- or oxidative stress-induced retinal ganglion cell death at nanomolar concentrations [70].
In a murine multi-infarct dementia model, nicotiflorin preserved spatial memory performances measured in Morris
water maze tests. Besides this protective effect on memory dysfunction, nicotiflorin also protects against energy
metabolism failure and oxidative stress. In ischemic brains, these beneficial effects were associated with attenuation of
rises in lactic acid and malondialdehyde (MDA) and with prevention of drops in lactate dehydrogenase (LDH), Na* K*
ATPase, Ca2*Mg2*ATPase and superoxide dismutase (SOD) activities [71].
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As mentioned above, the fruit peel contains large amounts of isorhamnetin. Isorhamnetin (3'-methoxy-3,4',5,7-
tetrahydroxyflavone) exerts anticancer action by inhibition of epidermal growth factor (EGF)-induced neoplastic cell
transformation through a direct lowering of MAP (mitogen-activated protein)/ERK (extracellular signal regulated
kinase) kinasel and phosphoinositol 3-kinase signaling pathways [72]. Isorhamnetin exhibits cardioprotective effects
by improving viability of neonatal rat ventricular myocytesunder invitro ischemia/reperfusion (I/R) viainhibition of
lactate dehydrogenase (LDH) activity and prevention of apoptosis [73]. Isorhamnetin improves skin barrier function
through activation of Peroxisome Proliferator-Activated Receptor (PPAR)-aand suppression of inflammatory cytokines
production [74]. It also inhibits adipocyte differentiation of murine 3T3 fibroblasts viaa decrease of adiponectine
expression and secretion, and down regulation of mRNAs of PPAR-y and C/EBP-a, the major adipogenic nuclear
receptors [75]. In contrast, isorhamnetin significantly increases the expression of PPAR-yin tumor tissues obtained from
xenograft model of gastric cancer cells and, in combination with chemotherapeutic drugs, causes strong
antiproliferative effects and cytotoxicity [76]. The linoleic acid content in cactus cladode (34. 87%) is thus close to the
percentage (29% to 40. 41%) found in argan oil [77]. It is however lower than in extracts from barely (51. 26%) and
soybean (53. 0%), respectively [78].

Several studies have indicated that cactus particularly; fruits, pulp, seed and pickely pear peel were rich in linolenic,
oleic and palmitic acids [55; 79]. In contrast, the oil extracted from the fruit’s seeds has a low content in vitamin E: 0.
403 g/kg, mostly y-tocopherol (0. 330 g/kg) [55]. Such a Cactus pear contains 180 to 300 mg/kg of vitamin C. This
content is higher than that found in other common fruits like apple, banana, or grape [80]. Vitamin K1 is present in all
parts of the fruit, ranging from 0. 5 to 1g/kg [55]. Vitamin B is present only in the cladodem in which it is found in trace
amounts [13]. Amount is very low compared to argan oil content (7. 6 to 8. 6 g/kg) [81; 82]. Similar contents of
campesterol are found in some other food oils such as argan oil (4 g/kg) [83], whereas higher contents have been
measured in soybean oil (between 19 and 23 g/kg) [83]. Remarkable also is the presence of large quantities (given in
mg/100 g) of magnesium (74. 8), sodium (67. 6) and calcium (16. 2) [84]. In cladode, the major minerals are potassium
and calcium, with amounts ranging from 235 to 5520 mg/100 g [13; 85]. In pulp, potassium is present at 161 mg/100
g, exceeding the concentration of other minerals like calcium and magnesium [85]. By contrast, in cactus seed the major
amino acid is glutamic acid at a percentage varying from 15. 73% to 20. 27%, followed by arginine, (4. 81% to 14. 62%)
[86; 87]. Thus, fruit seeds and pulp can be considered as very good sources of amino acids and proteins [21; 86].

The antioxidant properties of these betalain pigments represent an additional argument in favor of the development of
their use in nutrition and health [88; 89]. Therapeutic potential has been suggested for metabolic syndrome (including
diabetes type 2 and obesity), non-alcoholic fatty liver disease (NAFLD), rheumatism, cerebral ischemia, cancers, and
virological and bacterial infections [90; 91 and 92]. Interestingly, cactuspreparations might exert preventive and
therapeutic effects against alcoholism and alcoho I addiction [93]. In human intestinal epithelial cancer cells (Caco-2)
stimulated by IL-1f3, co-treatment with indicaxanthin (a pigment from the edible fruit of Opuntiaficus-indica) prevents
activations of NOX-1 and NF-kB and attenuates the rise in inducible NO synthase. In human chondrocyte cultures
stimulated with IL-1f, lyophilized extracts of Opuntiaficus-indica cladodes reduce the production of key molecules
usually released upon chronic inflammation such as nitric oxide (NO), glycosaminoglycans, prostaglandin-E2 (PGE-2)
and reactive oxygen species [94]. On human umbilical vein endothelial cells (HUVECs), non-cytotoxic micromolar
concentrations of betalain (a pigment of Opuntiaficus-indica purified from fresh pulp of cactus pear) decrease the
expression of cell adhesion molecules such as ICAM-1 [95]. Because it has also radical scavenging/antioxidant
properties [95].

On the murine microglial cell line (BV-2), a butanol fraction (obtained from 50% ethanol extracts of Opuntiaficus indica
and hydrolysis products) inhibits the production of NO in LPS-activated BV-2 cells via suppression of iNOS protein and
mRNA expressions, inhibits the degradation of IkB-a, and displays peroxynitrite scavenging activity [96]. Moreover, in
cultured mouse cortical cells, the butanol fraction of Opuntiaficus indica significantly reduces N-methyl-D-aspartate-,
kainate-, and oxygen-glucose deprivation-induced delayed neurotoxicity [97]. In a rat model of acute inflammation
(pleurisy), the oral administration of indica xanthin (mentioned above) reduces exudate size and leukocytes
recruitment in the pleural cavity, as well as the protein and/or mRNA expressions of PGE-2, NO, IL-1f, iNOS, and
cyclooxygenase-2 (COX2) in the recruited leukocytes [98]. A higher concentration of adiponectin and a greater
abundance of genes involved in lipid peroxidation, lipids export and production of carnitine palmitoyltransferase-1 and
microsomal triglyceride transfer proteins are observed in livers from cactus-treated animals. Furthermore, rats fed with
cactus have a lower postprandial serum insulin concentration and a greater phosphorylated protein kinase B (pAkt):
Akt ratio in the postprandialstate [99]. Noteworthy, the extracts of Opuntiaficusindicahave marked bactericidal effects
on the growth of Campylobacter jejuniand Campylobacter coli. Moreover, adherence of Campylobacter to Vero cells is
strongly reduced [100]. Antimicrobial activities of methanolic, ethanolic, or aqueous extracts of Opuntiaficus indica have
also been studied on Vibrio cholerae, indicating that the methanolic extract was the most efficient [101].
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Molecular interactions between mucilage monosaccharides and membrane phospholipids (mainly phosphatidylcholine
and phosphatidylethanolamine) may represent the molecular basis for changes in the functions of membrane-attached
proteins observed during the healing process consecutive to chronic gastric mucosal damages [102]. Moreover, in
humans, an extract of the Opuntiaficus indica plant has been reported to reduce the symptoms of alcohol hangover like
nausea, dry mouth, and anorexia [103]. Cacti do not need much water and accordingly they exhibit unusual physiological
and morphological features. Cacti are known to contain several useful chemical compounds having nutritional and
medicinal desirable 106]. Cacti have been exploited as a cheap, alternate source of food suitable for humans and feed
for animals and are cultivated asornamental crops [107].

The prickly pear (Opuntiaficus indica) is native of the semi-arid regions of South and Central America [108]. This
branched cactus is a long-domesticated crop critically important in agricultural economies throughout the arid and
semiarid parts of the world [4; 108). This particular cactus is a valuable resource especially during periods of drought
when there is a shortage of other herbaceous plants for forage [109]. Areoles may be the origin of flowers and depending
on the species they give rise to spines and/or glochids (small, detachable barb-tipped bristles) [110]. The cellulose
microfibrils, 0. 4 mm length and6-10 mm in diameter and are loosely imbedded in an arabinan matrix. The latter is
partly present as a solid gel, partly woven tightly with the cellulose fibers [111]. Functions of the spines include
mechanical protection from herbivores, reflection of light, and shading of the cladode to reduce water loss and for
condensing fog [111]. Areoles on fruit are 45-60 in number and evenly distributed. The seeds within the pulp are disk-
shaped, sub circular and have numerous colors but are generally pale tan. [18; 112; 113 and 114). [115] found that
chemical scarification of O. ficusindica seeds with concentrated H2SO4 or with Schweizer reagent, followed by incubation
of the treated seeds in solutions of H202, under photoperiodic conditions of 14 h light per day gave the highest
germination percentage in the shortest time.

Cacti (Opuntia) have been used for centuries as common vegetables and medicines by Native Americans to treat a
variety of ailments and disorders [50; 116]. Flavanoids, as those in cactus pear fruit, are known for their affirmative
health-benefits [50; 117]. Metabolites accumulating in LCHAD and MTP deficiencies induce lipid and protein oxidative
damage and decrease the antioxidant defenses in rat brain in vitro [118]. [118] demonstrated antioxidative effects of
cacti fruit extract on lipid peroxidation inhibition in oils and emulsion model systems. Characterization of the antiox-
idative properties proved that cacti antioxidants are heat stable offering a natural source for the stabilization of food
0ils [119]. The effects of dried cladode powder of O. ficusindica var. Saboten was investigated on gastric lesion and ulcer
models in rats by [56]. Significant inhibition in indomethacin induced gastric lesion was noted without any anti-ulcer
activity. Reports indicate that in addition to being able to heal minor cuts and wounds, prickly pear cacti may protect
the immune system and prevent oxidative stress by acting as scavengers of free radicals [18]. Prickly pear antioxidant
actions could protect mammalian cells and organs and slow the aging process, illness and disease [41]. The leaves are
heated and applied as a poultice to abscesses to promote suppuration and discharge of pus [49]. Prickly pear cacti have
shown promise for diabetes treatment. Clinical trials indicate that cacti help to stabilize blood sugar levels, and are
effective for the treatment of type-II (adult onset) diabetes [23].

Research has shown that cacti can help to reduce the effects of excessive alcohol consumption if used prior to drinking
alcoholic beverages. (Wiese et al, 2004). Aqueous extracts of prickly pear cacti were found to inhibit in vitro cell growth
effectively in several different immortalized and cancer cell cultures including ovarian, cervix, and bladder cancer cells
and suppressed tumor growth in a nude mouse of ovarian cancer models. The mechanism of anticancer effect of cactus
pear extracts is not understood [51]. Prickly pear cacti are well recognized for their wound healing properties and
anticancer effects [51]. [49] studied the effect of O. ficusindica (L.) Mill cladodes in the wound-healing process. Cladodes
have been used in Sicilian folk medicine as a cicatrizant. In a study by [49], a base cream containing 15% lyophilized
cladodes and a commercial ointment was used on wounds produced on the backs of rats to evaluate healing activity of
prickly pear.

Evidently, the O. ficusindica treatment accelerated wound healing, probably by involving the proliferation and migration
of the keratinocytes in the healing process [49]. [120] reported technological charac-teristics and main difficulties in
producing high-quality cactus pear juice. [121] reported that the fermentation process did not affect the thermo stability
of the betalain pigments obtained from the cactus pear. Fruit pulp of the red cactus pear (0. ficusindica) has been used
for ice cream production [122]. Sensory evaluation of the produced ice cream samples showed the sample with 5%
cactus was very desirable and close to the control sample [122]. Based on cactus pear (0. boldinghii) cladodes having
high fiber content and potential health benefits bakery products have been produced and evaluated from composite
flours of wheat (WF) and cactus pear stems (SF) [123]. Orange-yellow cactus pear fruit pulp has been used to produce
a dehydrated cactus pulp sheet and pasteurized cactus pear fruit juices [124].
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Nopalitos, the prepared pads of cladodes, are very perishable with a storage life of only 1 day at room temperature and
6 days when packaged in polyethylene bags and stored at 5°C [125]. [126] reported the effect of edible coatings on
nopalitos of Opuntia sp. during cold storage. [125] demonstrated hat Oz concentration decreased up to 8. 6 kPa and CO2
concentration increased up to 6. 9 kPa could significantly decrease quality deterioration and thus increase storage life
when nopalitos were stored at 5°C for up to 30 days.

The arid and semi-arid areas of North Africa are becoming deserts [127]. Findings suggested that extension services
will play a crucial role in creating awareness among farmers of the impact of this technology on yields and income
diversifi-cation [127]. In vitro cultures of cacti were used to test the effect of degradation and/or biotransformation of
dye precursors by plants [128]. Cacti were shown to produce protective compounds, such as alkaloids, from a family of
aromatic hydrocarbons (Oliveira and Da Machado, 2003). Thus, it was hypothesized that the metabolic pathways and
enzymes related to biotransformation of xenobiotic aromatics would more likely to be found in these plants [128].
Phytochelatinssyn-thesis has been evaluated in cladodes of O. ficusin relation to plant and soil levels of Cd, Pb, Cu and
Ag [129]. The feasibility of genetic engineering to assure higher rates of phytochelatin induction has been explored for
phytoremediation purposes [130; 131 and 132]. Researchers tested different types of milk for clotting time caused by
extracts from cacti fruits [133].

Several bioassays by [134] indicated inhibitory activity of monoamine oxidase from methanolic extracts of cacti fruits.
Four compounds isolated were tested for in vitro monoamine oxidase inhibitory activities and the authors concluded
that industrial applications for these molecules may be found through further investigations [134]. [121] used cactus
pear fruit juice as a feedstock for yeast fermentation. Two cactaceous powders were shown by X-ray diffractometry,
spectroscopic, thermic, nitrogen and water adsorption methods to contain calcium oxalate and consist of globular or
cubosome particles. [135] demonstrated differences in the type of calcium oxalate crystals among Cactaceae subfamilies
and suggested the possibility of using the characteristic type of calcium oxalate crystals to classify species of this family.
In addition, differences in chemical composition of cladodes among species of cactus pear have been reported [136].
Physical and spectral property methods have been used to identify eight flavonoid compounds synthesized in cacti
cladodes and fruits [106].

The effect of two different media on in vitro growth of 0. ficusindica explants was studied by [137]. [138] established
conditions for micro propagation of the ornamental prickly pear cactus 0. [139] developed a micropropagation system
for three Opuntia lines used as vegetables in Mexico. [140] worked to establish a protocol for in vitro culture and plant
regeneration of Notocactusmagnificus, an ornamental species called the blue cactus that is native to Brazil. Callus tissue
of Cereusperuvianus was established and used for alkaloid production. Later cactus DNA extraction techniques included
the use of DNAzol for the extraction of total DNA and use of and TRIazol for RNA from cactus pear cultivars [141]. 142]
attempted to evaluate the level of genetic diversity in cactus clones by molecular markers to gather information for
future breeding programs. RAPD markers detected DNA polymorphism in callus tissue of cacti for classification of
Opuntia cacti. DNA polymorphisms in callus tissues of Cereus peruvianusMillwere detected by using RAPD markers
[143]. RAPD analysis was also used to estimate the genetic relationship among five Hylocereusand nine Selenicereus
species [144]. Twenty-two cactus pear varieties were characterized with RAPD and ISSR markers using DNA from seeds
of Opuntia spp. [145]. Expression of ripening-related genes in fruit of prickly pear (Opuntiasp. ) was studied by [146].
A system for genetic transformation of an elite prickly pear cactus (O. ficusindica L. cultivar Villa Nueva) by
Agrobacterium tumefaciens was developed by [147]. The method described by [147] may be useful for routine
transformation and introduction of agronomically important genes in prickly pear cactus. However; the spineless
varieties are extensively used for fodder [148]. The cactus yield output is between 5 to 6 tons per hectare annually with
40 tons of dry matter achievable and fruit yield may be up to 20 ton per hectare [149]. Opuntia do not tolerate salinity
and water logging, but thrive well in dry conditions, uneven rainfall and poor soil [150]. The presence of oxalate crystals
in cactus reduces the presence of calcium in the body of the animal [151].

2. Conclusion

The article creates the awareness of the cactus plant as herbal remedy among the poor people of the world. The main
constituent of Opuntiaficus-indica cladodes is water (80-95%), followed by small amounts of carbohydrates (3-7%),
fiber (1-2%), and protein (0. 5-1). Beneficial effects of herbal remedies can be obtained from active constituents present
in the whole plant, parts of the plant (e. g. flowers, fruits, roots or leaves), or plant materials or combinations thereof,
whether in crude or processed state. In contrast, isorhamnetin significantly increases the expression of PPAR-yin tumor
tissues obtained from xenograft model of gastric cancer cells and, in combination with chemotherapeutic drugs, causes
strong antiproliferative effects and cytotoxicity. Cactus pear (0. boldinghii) cladodes having high fiber content and
potential health benefits bakery products have been produced and evaluated from composite flours of wheat (WF) and

38



Open Access Research Journal of Chemistry and Pharmacy, 2021, 01(01), 033-046

cactus pear stems (SF). Orange-yellow cactus pear fruit pulp has been used to produce a dehydrated cactus pulp sheet
and pasteurized cactus pear fruit juices.
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