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Abstract 

Prosopis trees are leguminous plants that are frequently grown in arid, semiarid, tropical, and subtropical loca‑
tions due to their remarkable capacity to withstand harsh soil conditions. Compared to other leguminous plants, 
Prosopis species are still neglected despite their promise. Prosopis juliflora (P. juliflora) and Prosopis pallida (P. pallida) 
are both referred to as “Mesquite” or “Algarrobo” in Peru. The purpose of this systematic literature review is to clarify 
the dietary benefits and food applications of Prosopis species (P. juliflora and P. pallida). A systematic search for relevant 
articles was conducted on SCOPUS, PubMed/Medline, and WOS. The literature review revealed that Mesquite prod‑
ucts have been used in a variety of industries, such as construction, food, and medicine. However, their medicinal use 
has not been evaluated in clinical trials. Most available evidence pertaining to its health benefits was concentrated 
on in vitro and in vivo experimental studies. Due to its substantial fiber, protein, and polyphenol content, its nutri‑
tional value as a partial replacement for wheat flour and for boosting the nutritional profile of baked goods, drinks, 
and other food items is being investigated. Further research is required to fully explore food applications and nutri‑
tional potential benefits of these neglected leguminous plants.
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Graphical abstract

Introduction
Legumes are an important component of the human diet 
and play a major role in food security and environmental 
sustainability [1]. Among them, Prosopis species are still 
an underutilized variety of legumes. The Prosopis genus 
comprises nitrogen-fixing trees encompassing 44 spe-
cies, including Prosopis pallida, Prosopis juliflora, Pros-
opis farcta, P. velutina, P. glandulosa, P. laevigata, and P. 
cineraria [2]. Among these, Prosopis pallida (P. pallida) 
and Prosopis juliflora (P. juliflora) are extensively cul-
tivated in Peru and referred to as “Algarrobo” [3]. Pros-
opis is known as Mesquite in Mexico and as “Tamarugo” 
in northern Chile [4]. Most of the Prosopis species are 
native to North and South America; however, three have 
originated from Asia and one from Africa. They thrive in 
arid, semiarid, tropical, and subtropical regions and can 
survive in saline and alkaline soils where no other plant 
species grow [5]. Despite its great qualities, Prosopis is 
less widely used compared with other legumes. Prosopis 
is not only a good source of wood for use as construction 
or fencing material, but can also be used in the food and 
pharmaceutical industry [6]. Moreover, a recent study 
showed that biodiesel obtained from P. juliflora can be 
used directly to power a gasoline engine with a constant-
speed single cylinder. Its unique chemical activity results 

in a considerable reduction of carbon monoxide, hydro-
carbon, and smoke emissions [7].

Prosopis can be consumed in drinks, candies, syrup, 
jellies, bread, and cookies using the flour obtained from 
grinding dry pods. Its brownish-tanned flour has a char-
acteristic sweet aroma comparable to that of cocoa, 
coconut, or caramel [8]. In addition, the gum obtained 
from Mesquite has properties similar to those of Arabic 
gum, an emulsifier widely used in the food industry [9]. 
Its main functional properties include its water solubil-
ity, intrinsic viscosity, and ability to emulsify. The unique 
properties of Mesquite’s gum have enabled its use as a 
functional hydrocolloid [10].

To summarize, Prosopis has been cultivated for its 
fruit and flour, for feeding livestock, for use as firewood, 
and as a raw material for making fence posts, furniture, 
weapons, and tools [11]. Moreover, its by-products also 
have medicinal value [12]. In traditional medicine, Pros-
opis has been widely used for therapeutic purposes. The 
decoction of its flowers and branches exhibits antidia-
betic properties, and its leaves have antibacterial, antihy-
perglycemic, antioxidant, and antihyperlipidemic effects 
[13]. In a recent in  vivo study, the ethanolic extract of 
Prosopis pods was shown to inhibit α-glucosidase activ-
ity, which is the likely underlying mechanism of its 
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antihyperglycemic effect. Therefore, it is a potential alter-
native treatment for diabetes mellitus [14]. In Peru, there 
is a high demand for Prosopis mainly for the production 
of charcoal, which is necessary for the preparation of a 
very popular national traditional dish called “Pollo a la 
Brasa” (Peruvian roasted chicken) on is concentrated 
along the coast, government institutions find it chal-
lenging to implement programs aimed at protecting the 
oldest Mesquite forests. Consequently, the cutting and 
charring of Mesquite trees is currently illegal [15]. This 
systematic literature review aimed to provide a synthesis 
of available information regarding the history, traditional 
uses, food applications, and health benefits of P. juliflora 
and P. pallida, both of which are extensively and histori-
cally cultivated in Peru.

Materials and methods
Search strategy
A systematic literature search was conducted in SCO-
PUS, Web of Science, and PubMed/Medline databases 
until July 17, 2023. The keywords used were “Peruvian 
mesquite,” “mesquite,” “Prosopis pallida,” “mesquite tree,” 
“mesquite flour,” “P. pallida,” “P. juliflora,” “Prosopis pal-
lida,” “Prosopis juliflora,” “Algarrobo flour,” “algarrobina” 
and the following key terms: “uses,” “nutritional,” “health,” 
“product,” “bioactive,” “ingredient,” “therapeutic,” “bene-
fits,” “properties,” “culinary,” “product,” “food application,” 
“history,” “traditional,” “sensory,” “clinical trial,” “human.” 
This systematic literature review was conducted in 
accordance with the guidelines in the PROSPERO proto-
col concerning systematic literature search, article selec-
tion, and data summarization [16].

Study selection
The Mendeley software was used for article selection. 
The inclusion criteria were articles that included key 
terms related to “Prosopis Juliflora” and “Prosopis pal-
lida,” “Peruvian Mesquite” and terms related to nutri-
tional profile, health benefits, history, food applications, 
and development of products with Mesquite.

There was no language restriction. Articles that did 
not contain “Prosopis juliflora” and “Prosopis pallida,” 
“Peruvian Mesquite,” as well as articles not related to the 
nutritional profile, health benefits, history, food applica-
tions, ancestral uses, and traditional culinary uses were 
excluded. All articles were independently screened by 
two authors (AB and SB), and discrepancies, if any, were 
resolved by consensus with a third author (MC). Data 
extraction was independently conducted by two authors 
(AB and SB), and discrepancies were resolved by consen-
sus with a third author (MC).

Results
Selection of studies
A total of 1713 articles were retrieved on database search. 
After eliminating duplicates, 1092 articles were screened 
for eligibility by reviewing the titles and abstracts (Fig. 1). 
Among the records screened, 874 were excluded, and 
218 full-text articles were further assessed for eligibility. 
After a full-text review, 108 articles were excluded, pri-
marily due to being literature reviews (n = 45) and not 
related to species P. juliflora or P. pallida (n = 45). Five 
additional studies were retrieved after a manual search of 
reference lists of the included articles. A schematic illus-
tration of the literature search and study selection criteria 
is presented in Fig. 1. Finally, a total of 85 articles (n = 75) 
were selected for inclusion in the review. These included 
articles related to food applications (n = 8), cultural and 
historical background (n = 36), traditional culinary uses 
(n = 10), nutritional profile (n = 10), and experimental 
studies (n = 21) of Prosopis juliflora or Prosopis pallida 
(Fig. 2).

Ancestral uses
P. juliflora is native to central and northwestern South 
America, as well as semiarid areas of Mexico. From 
here, this species has been introduced in other arid and 
semiarid regions of the world, where it is considered an 
invasive plant, [17, 18] It belongs to the Fabaceae family, 
which comprises 44 species, mostly from the Americas 
[2]. Prosopis fruits are composed of approximately 70% 
pericarp and 30% seeds [19]. There nonetheless is a wide 
morphological variability depending on the production 
site. For example, in the northern, central, and southern 
regions of Mexico, Prosopis fruits are used to prepare 
bread, flour, and syrup [20].

To obtain the flour, the moisture content of the fruits 
must be greatly reduced before being finely milled (i.e., 
the milling process). The drying stage is essential to 
obtaining flour, as Prosopis fruits have high hygroscopic 
activity. This is attributed to their sugar content, due to 
which they can absorb moisture from the environment 
very easily. The reported drying temperature required to 
achieve approximately 4%–6% humidity varies between 
50 and 70 °C [21].

Prosopis genus has been widely used [22], consumed 
[23], and cultivated by different pre-Hispanic civiliza-
tions [24] including ancient Peru [15, 25]. A systematic 
study of the Mesquite tree population in northern Peru 
by botanist Ramón Ferreyra indicated the existence of 
three species of Prosopis (pallida, juliflora, and affinis) 
with a predominance of the pallida variety [4, 26]. Even 
the species P. limensis and P. chilensis were deemed to 
be native to the riverine oases of the Peruvian coasts 
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[15]. The name “Algarrobo” was likely coined by the 
Spaniards, due to its resemblance to a Mediterranean 
tree of the genus Ceratonia called Algarrobo (Mes-
quite) [15]. Furthermore, in the Peruvian coast, it is 
also referred to as “huarango” whose origin is Quechua 
and means “a thousand” (probably related to its great 
longevity). Approximately five millennia ago, Prosopis 
was already being used for the construction of the first 

monuments, such as the Huaca Prieta and Caral, in 
northern and central Peru [15].

Given its heavy, dense, and durable composition, 
the wood of P. pallida is utilized for the construction 
of canoes, furniture, and different types of tools [27]. 
Prosopis wood is commonly used as fuel for cooking 
and heating purposes [28].

Fig. 1 PRISMA flow diagram of the study screening and selection process
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With regard to its nutritional components, the seeds 
of P. pallida are rich sources of bioactive phenolic and 
proteins which were also appreciated as a relevant food 
source for indigenous communities [4]. Specifically, 
Prosopis seeds were mainly ground into flour and con-
sumed as porridge and beverages [29]. This flour was 
also consumed as a nutritional supplement due to its 
relatively high protein content [30]. Similarly, various 
parts of the P. pallida tree were also used in traditional 
medicine [29]. For instance, the bark, leaves, and pods 
were used to prepare infusions, decoctions, or poultices 
to treat ailments such as digestive issues, respiratory, 
or skin disorders [19]. Furthermore, it is considered an 
aphrodisiac in ancient folklore [31]. While the bark and 
pods have a particular use, the inner bark of P. pallida 
was processed to extract fibers which were then spun 
and woven into textiles [32].

Nutritional benefits
The mature fruit of the genus Prosopis consists of an 
exocarp (i.e., epicarp, mesocarp, and endocarp) which 
protects the seed (i.e., episperm, endosperm, and cotyle-
dons) [33]; over 70% of the fruit corresponds to the peri-
carp, while the remaining 30% is composed of seeds [34]. 
Interestingly, some Prosopis trees can produce around 
300 kilograms of fruits per year [35]. Moreover, P. pallida 
and P. juliflora produce bigger and sweeter fruits. Pros-
opis pods are enriched in fiber and soluble sugars (46%) 
[36] and can also contain a moderate to high quantity of 
proteins. Of note, pod meal contains between 250 and 
280  g/kg of glucose and around 70g–120  g/kg of crude 
protein [37].

In terms of nutrient content, the leaves of P. pallida 
from northern Peru show high variability in terms of 
the concentrations of nutrients. These changes may be 

Fig. 2 Nutrition profile of mesquite powder (Prosopis pallida)
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related to chemical characteristics and nutrients in the 
soil. Therefore, leaf characteristics and nutrients can be 
an indicator of soil condition [3].

Mature pods are ground to produce flour, which is 
known as “Mesquite flour” in the USA and “Algar-
roba flour” in South America. Mesquite flour is brown-
colored and has a coffee-like aroma that resembles the 
aroma of cocoa and hazelnut [21]. Likewise, Peruvian P. 
pallida flour is a source of fatty acids, such as palmitic, 
oleic, and linoleic. Specifically, it contains tocopherols 
and is rich in dietary fiber [32] and protein while hav-
ing low sugar content [21] compared to P. alba flour [36]. 
Details of Peruvian P. pallida flour nutritional profile by 
the USDA database are in Fig. 2 [38]. Since wheat flour is 
lysine-deficient, the addition of Mesquite flour to wheat 

flour can complete its amino-acid profile [39]. Moreover, 
its flour contains tocopherols, oleic acid, polyunsaturated 
and monounsaturated fatty acids [40].

Therefore, Mesquite flour has strong potential for 
use in healthy cereal-based formulations [20]. Another 
subproduct, syrup (obtained from ripe fruits), is used 
to promote weight gain in malnourished children and 
also administered to infants exhibiting delayed motor 
development, and to promote lactation in women [41]. 
Mesquite syrup contains polyphenolic compounds. 
According to liquid chromatography studies, the main 
phenolics identified were derived from apigenin, such 
us C-glycosyl flavonoids, 6,8-C-pentoside-C-hexoside, 
and 5-hydroxymethyl furfural, and further details are in 
Fig.  3. [42] Moreover, syrups made from Prosopis have 

Fig. 3 Polyphenolic content of mesquite pod syrup (Prosopis pallida)
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shown cytotoxic activity over human lung fibroblast and 
gastric adenocarcinoma cell lines. Due its C-glycosyl fla-
vonoid content, mesquite syrup may exhibit anti-inflam-
matory and antioxidant properties, hence acting as a 
nutraceutical [42].

Potential health benefits
Plants contain chemicals that protect them from various 
microorganisms. For example, extracts obtained from 
different parts of the plants have been traditionally used 
to treat various types of infections. This also applies to P. 
juliflora. Biological activity of Mesquite leaves, fruits, and 
pods is shown in Table 1. These plants have been tradi-
tionally used for treating colds, gastrointestinal disorders, 
influenza, inflammation, liver, and eye problems [43]. 
Decoction of its leaves and seeds has been used to treat 
certain wounds [44], while its leaves have been used as 
eye compresses to combat infection [45]. P. juliflora tea is 
also believed to alleviate digestive disorders [46]. It is also 
used to treat measles, hoarseness, and sore throat, and 
to heal wounds [44, 47]. In vitro and in vivo studies have 
demonstrated the potential benefits of Prosopis extracts 
as an antioxidant, antibacterial, antitumor, and antican-
cer agent [48].

Prosopis genus contains the following compounds: fla-
vonoids, alkaloids, phenolics, steroids, terpenes [49], tan-
nins, catechins, quercetin O-glycosides, and mesquitol 
[50]. The bioavailability of Prosopis depends on its phe-
nolic contents, particularly catechin.

Between the phenolic compounds identified in mes-
quite, 5-hydroxymethyl furfural (HMF) is known to be 
produce from the dehydration of hexose sugars, such 
as inulin, cellulose, and sucrose under acidic conditions 
[51]. It has shown that antioxidant activity on high fat diet 
induced liver damage, reducing ROS and malonaldehyde 

levels in mice [52]. Moreover, HMF exerts significant 
dose-dependent protective activity over free radical dam-
age on erythrocytes [53]. The ROS scavenging properties 
of HMF may be due its chemical structure since it has 
functional reactive groups such as aldehyde oxygen, dou-
ble bonds, and oxygen in its furan ring [54], since it may 
easily attract free radicals and electrons [55]. Experimen-
tal studies have shown that HMF can increase SOD activ-
ity in forebrain ischemia [57] and hippocampal neural 
injury mice [56], thus reducing free radicals damage and 
inhibiting oxidative stress induced by glucose apoptosis 
in endothelial cells [58].

The anti-nutritional compounds can nonetheless hin-
der its nutritional qualities. However, this can be pre-
vented by applying heat. Similarly, protein-phenolic 
compound interactions can increase the absorption of 
quercetin from Prosopis [6].

P. juliflora is also considered a reliable source of piperi-
dine alkaloids [59], including juliflorine, julifloricine, 
julifloridine, juliprosine, juliprosinene, juliflorinine, 3’ 
oxojuliprosopine, sceojuliprosopinol, and 3-oxojulipros-
ine 3’-oxo-juliprosine [46]. These have been extracted by 
isolating different parts of the plant showing pharmaco-
logical activity [41]. For example, leaf extracts of P. juli-
flora showed various degrees of inhibitory activity against 
different species of bacteria [72].

In this regard, P. juliflora extracts have shown a pro-
tective role against hepatotoxicity induced by Staphy-
lococcus aureus, probably through neutralizing lipid 
peroxidation products by upregulating intrinsic antioxi-
dant mechanism [62]. Flavonols and mesquitol have been 
reported as the main secondary metabolites responsible 
for the antioxidant activity of Prosopis [63].

In vitro and in vivo studies have provided evidence of 
the antimicrobial, antioxidant, antimalarial, larvicidal, 

Table 1 Summary of bioactive components of Mesquite P. juliflora and P. pallida 

Table adapted from [44, 71]

Prosopis Bioactive components Biological activity

P. juliflora Leaves Juliflorine Inhibition of acetyl cholinesterase Blocking calcium channels [60]
Antidermatophytic [61]
Hemolytic [62]

Leaves, pods Juliprosopine
Prosoflorine
Juliprosine

Decreasing gas production during ruminal digestion [41]
Inhibitor of acetylcholinesterase and butyrylcholinesterase enzymes [63]
Antimicrobial activity [64]
Growth inhibitory activity [65]

Fruits Patulitrin Activity against lung carcinoma [66]

Heart wood Mesquitol Antioxidant activity [67]

Leaves Piperidine alkaloids Inhibition of drug‑resistant fungi Glial cell activation [68]

Seeds, leaves Alkaloids, flavonoids, tannins, anth‑
raquinones, and quinones

Inhibition of H + , K + , ATPase of H. pylori [69]

P. pallida Fruit Phenolic compound Antihyperglycemia [70]
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insecticidal, antitumor, anthelmintic, antiemetic, and 
anti-cholinesterase activity of P. juliflora [73]. In addi-
tion, the methanol extract of P. juliflora flowers showed 
a greater inhibitory effect against E. coli, S. flexneri, P. 
aeruginosa, K. pneumonia, B. cereus, E. faecalis, and L. 
monocytogenes compared to 10  μg/mL gentamicin [72]. 
The relevant details and results of in  vitro and in  vivo 
studies are summarized in Table 2.

Traditional culinary uses and food applications
In Argentina, there is a beverage named “Chicha” or 
“Aloja,” which is made from the fermentation of pods in 
water and has a relatively high alcohol content. Another 
drink made from Prosopis pods is “Añapa,” which is 

obtained by mixing ground pods and cold water. Coffee is 
another beverage obtained from Mesquite, which is pro-
duced by roasting and grinding the pods [74].

On the other hand, P. laevigata and P. glandulosa are 
the most common Mesquite species in Mexico that 
can also be found in Peru. Nowadays, it is consumed 
directly, in syrup, as flour, in the form of dried candies 
called “Queso” or “Piloncillo,” or even, as a drink made by 
boiling water or milk with pods and corn meal [75]. It is 
sometimes also used as an alcoholic beverage [45].

Although beverages made from Mesquite have not 
been as widely documented in the central Andes as those 
made from maize, the fruit is commonly used in food and 
beverages in the northern regions of Argentina, Chile, 

Table 3 Food applications of P. pallida and P. juliflora 

MF mesquite flour, WF wheat flour, Cr crumb

Product Prosopis spp. Quantity Results References

Bread Prosopis pallida 10% or 15% of MF MF increased F and UFA. 
Up to 10% MF level, sig‑
nificantly increases loaf volume 
and reduced Cr resilience 
and WA

[20]

Cookies Prosopis juliflora 5 g, 15 g, and 25 g/100 g of WF, 
store for 4 months

Use of MF showed high concen‑
tration of Ca, Fe, and P on cookie 
dough, increased WA, Bt, and Bg

[112]

Syrup of Prosopis compared 
to cashew apple syrup

Prosopis juliflora – Mesquite honey contains 
minerals K, Ca, Cu, Fe, Mn, Zn. 
Mesquite honey has a high min‑
eral content (Cu, Fe, Zn, and Mn) 
compared to cashew apple 
syrup, except for Na and Mg

[113]

Low‑calorie mango nectar Prosopis juliflora 0,30% of Mesquite gum The viscosity using the highest 
gum concentration provides 
an excellent sensory characteris‑
tic to the elaborated nectars

[114]

Gluten‑free bread Mesquite flour
Prosopis spp.

5%, 7.5%, or 10% MF of corn 
starch /potato starch (ratio 
4:1–600 g)

The inclusion of MF increases 
storage and acceptability 
of color (7.5% MF, highest), odor, 
and flavor. MF (7.5% and 10%) 
lowered hardness (storage)

[115]

Bread Prosopis spp. 30% of WF MF produced elastic structure, 
protective effect on starch 
granule disruption dur‑
ing cooling, decreased volume 
with increased MF level. MF 
at 20% produced quality bakery 
products with improved nutri‑
tional components

[116]

Roasted Peanut with Mesquite 
pod syrup

Prosopis spp. 85% Roasted Peanut, 5% 
Mesquite

Mesquite pod syrup had 
the highest protective effect 
in the roasted peanut product 
stored at room temperature

[117]

Roasted Peanut with Mesquite 
pod syrup

Prosopis spp. 85% Roasted Peanut, 5% Mes‑
quite, 10% dried‑solid mixture

Roasted peanut with Mesquite 
showed higher intensity ratings 
in brown color, roughness, 
glossy, powdery, sweetness, 
and salty sensory attributes 
and lower intensity ratings 
in raw/beany flavor than in RP

[118]
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and the Peruvian coast. A traditional drink in northern 
Peru (Piura) is “Yupisin,” a beverage obtained by boiling 
Mesquite pods, without concentrating. It can be con-
sumed directly and is also incorporated into desserts 
[36]. Accordingly, beverages called “Añapa” and “Ulpo” 
are sourced from the unfermented Mesquite in the 
southern Andes areas. On the southern coast, “Chicha 
de Huarango” is prepared by fermenting Mesquite fruits 
in December [15, 36]. Additionally, Ulpo is tradition-
ally consumed by shepherds and children who are sick 
or malnourished because of its high energy content and 
easy preparation. In the northern coast of Peru, Mesquite 
is widely used for the manufacture of a syrup known 
as algarrobina, which is thicker than honey [36], flour, 
and animal feed [15, 36, 76, 77]. The uses of algarrobina 
include traditional Peruvian cocktails, especially “Algar-
robina,” which is a cocktail elaborated by blending evapo-
rated milk, egg yolk, gum syrup, pisco, algarrobina, ice, 

and powdered cinnamon for sprinkling. Algarrobina is 
also added to fruit juices, fruit salads, and milkshakes due 
to its natural sweetening and flavoring properties [36].

Mesquite flour can be used as dietary fiber, protein, 
animal feed, endosperm gum, and germ protein concen-
trates [78]. The addition of Mesquite flour to bread dough 
helps increase its elasticity, resulting in softer yet smaller 
pieces of leavened bread. In sweet bread, a 5% addition of 
Mesquite flour enhances the texture and flavor. For cook-
ies, Prosopis flour can be a substitute for wheat flour by 
up to 25%. Moreover, because of its high sugar content, 
Prosopis can be used in sugar-reduced recipes. Although 
the addition of Mesquite floor in cookies leaves a discern-
ible bitter aftertaste, empirical evidence from sensorial 
analysis indicates that it continues to garner favorable 
reception among consumers. In flour form, Prosopis pulp 
can be used in a variety of products, such as cakes and 
ice cream. Further details of food applications of P. juli-
flora and P. pallida, as other Prosopis spp., are provided 
in Tables 3, 4, and Fig. 4.

Table 4 Food applications of other Prosopis spp. 

MF mesquite flour, WF wheat flour, Cr crumb

Product Prosopis spp Quantity Results References

Bread MF (Prosopis glandulosa), PF, 
GBF

Legume flour (20%) and wheat flour 
(80%)

Bread with only MF contained 
more fiber; With MF, bread volume 
decreased 7%. MF has a significant 
fiber content (19.9%) and a higher 
polyphenol content (474.77 mg 
GAE/g) and antioxidant capacities 
compared to the other legumes

[119]

“panettone‑like” bread Prosopis alba MF150 g/kg
MF250 g/kg
MF350 g/kg

MF diminished the resilience 
and increased the adhesiveness 
of doughs. MF, lower heights, 
and firmer Cr, smaller irregular alveoli 
with thicker walls. Sensory acceptabil‑
ity with highest punctuation (250 g/
kg). After 8 weeks of frozen storage, 
no changes were observed in the tex‑
ture compared with non‑frozen bread

[120]

Bread Prosopis alba 15%, 25% and 35% of MF MF less stable dough, higher fermen‑
tation times, lower volumes, compact, 
and darker Cr. Improved fiber content 
(6–9 g/100 g)

[121]

Cookies and Fried chips Prosopis chilensis-algarrobo 
cotyledon flour (ACF)

10% and 20% ACF MF in both products showed a sig‑
nificant increase of protein, lipids, ash, 
crude fiber, available lysine, and total 
dietary fiber. All of the cookies trials 
(“I like it very much”); chips with 10% 
of AFC highest acceptance (“I like it”)

[122]

Muffins Prosopis laevigata 175 g MF toasted at 60 °C or 175 g MF 
toasted 70 °C with 175 g WF

MF protein concentration 97%. Tannin 
[58% [70 °C]/48%[60 °C]]. Sensorial 
analysis for MF products were high

[123]
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Fig. 4 Food applications of Prosopis spp. 
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Challenges and future perspectives
The ability of Prosopis to flourish in complex conditions 
indicates its great potential for reducing desertification in 
the context of the phenomenon of climate change [79]. 
Plants of this genus can produce many active seeds that 
can disperse over long distances [80–82]. This process is 
referred to as “biological invasion,” which explains why 
P. juliflora has been considered a threat to native biodi-
versity [83]. Several mechanisms have been proposed by 
which exotic trees achieve the invasion process, includ-
ing the production of allelochemicals and their ability to 
compete for water and nutrients with other plants [84–
86]. From this perspective, several authors have pointed 
out the potential challenge posed by Prosopis over-
growth for the native species and biodiversity [87–89], 
which would ultimately affect endemic flora and fauna 
[90]. Therefore, it is declared as a major invasive weed in 
regions where its growth can cause a sizable economic 
impact. For instance, in Ethiopia, the area invaded by P. 
juliflora was estimated to increase annually by 8.3%, and 
the invasion of just over one million hectares translates to 
an estimated loss of 600 million dollars [91]. Conversely, 
in the early 1980s, Prosopis cultivation was promoted in 
the city of Baringo, Kenya, where it was used as timber, 
firewood, and charcoal, to improve the living conditions 
of underprivileged people [92]. Likewise, they are par-
ticularly important in times of drought, since the large 
size of their lateral roots allows them to access subway 
water reserves, and their leaves are capable of absorb-
ing moisture during rainy seasons. Early identification of 
potential diversification habitats is a cost-effective way to 
control its growth [93].

The consumption of carob in South America is ances-
tral, both in powder and syrup form (algarrobina); how-
ever, clinical trials on the benefits of consuming mesquite 
powder are scarce, but very necessary, due to the multi-
ple benefits, observes in both, vitro and in  vivo studies. 
Moreover, current animal studies show that mesquite 
may be considered as a sustainable animal feed alterna-
tive, compared to wheat bran and corn, without compro-
mising animal nutrition or growth. In addition, unlike 
mesquite that grows in areas where there are droughts 
and the soil is infertile, wheat and corn require more 
water for their production. Partial feeding with mesquite 
increases protein intake in animals and therefore muscle 
growth and supports animal nutrition which results in 
higher performance and health.

In Peru, mesquite is considered an emblematic tree of 
the northern coast of the country, being of great impor-
tance for the welfare of communities, due to its multi-
ple uses and products obtained from its transformation. 
It is also a key species for the functionality of dry forest 
ecosystems and the maintenance of ecosystem services. 

Despite the ecological and social importance of mesquite 
forest, the threats to their populations and ecosystems 
continue, few efforts have been made to determine the 
progress of scientific knowledge about mesquite species, 
and whether they respond to the needs of forest users.

Conclusions
Mesquite is traditionally used in Peruvian gastronomy 
(Prosopis juliflora and Prosopis pallida) and several 
countries of Latin America. Continuing the incorpora-
tion of this millenary plant into modern diet is vital. It 
has been consumed for centuries and offers numerous 
essential nutrients, including fiber, polyphenols, proteins, 
iron, phosphorus, magnesium, and calcium. Moreover, it 
provides a unique and delicious flavor to various baked 
goods, breads, cookies, muffins, and beverages. In Peru, 
algarrobina is extensively consumed with dairy products 
and is used in a variety of products, even in fruit salad, 
as a replacement for honey. Further studies in food appli-
cations of P juliflora and P. pallida are encouraged to 
develop functional products that can help improve die-
tary fiber intake and general well-being.

Acknowledgements
We express our gratitude to the Faculty of Hotel, Tourism, and Gastronomy 
at Universidad San Ignacio de Loyola for their encouragement in conducting 
research aimed at enhancing the appreciation of ethnic products from Peru. 
Additionally, we acknowledge the contribution of SERFOR (National Forestry 
and Wildlife Service) of the Peruvian Government toward the conservation 
and restoration efforts of the Peruvian mesquite species.

Author contributions
Bohórquez‑Medina, Andrea L. contributed to conceptualization, methodology, 
writing—original draft, and writing—review and editing. Bohórquez‑Medina, 
Sofía L. was involved in conceptualization, methodology, writing—original 
draft, and writing—review and editing. Lukacs de Pereny, Sandor contributed 
to writing—review and editing. Cárdenas‑Jarama, Martin was involved in writ‑
ing—review and editing.

Funding
This research did not receive any specific grant from funding agencies in the 
public, commercial, or not‑for‑profit sectors.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
None for all authors.

Author details
1 Carrera de Arte Culinario, Facultad de Administración Hotelera, Turismo y 
Gastronomía, Universidad San Ignacio Loyola [USIL], Av. La Fontana 550, La 
Molina, Lima 15024, Peru. 2 Grupo de Investigación en Gastronomía y Arte Culi‑
nario [GIGAC], Universidad San Ignacio de Loyola [USIL], Av. La Fontana 550, 



Page 15 of 18Bohórquez‑Medina et al. Journal of Ethnic Foods           (2025) 12:10  

La Molina, Lima 15024, Peru. 3 ESAN Graduate School of Business, Universidad 
ESAN, Lima, Peru. 

Received: 23 July 2024   Accepted: 6 February 2025

References
 1. Tidåker P, Karlsson PH, Carlsson G, Röös E. Towards sustainable con‑

sumption of legumes: how origin, processing and transport affect the 
environmental impact of pulses. Sustain Prod Consum. 2021;27:496–
508. https:// doi. org/ 10. 1016/j. spc. 2021. 01. 017.

 2. Shackleton RT, Le Maitre DC, Pasiecznik NM, Richardson DM. Prosopis: a 
global assessment of the biogeography, benefits, impacts and manage‑
ment of one of the world’s worst woody invasive plant taxa. AoB Plants. 
2014. https:// doi. org/ 10. 1093/ aobpla/ plu027.

 3. Salazar PC, Navarro‑Cerrillo RM, Grados N, Cruz G, Barrón V, Villar R. 
Leaf nutrients in Prosopis pallida are determined by soil chemical 
attributes under eutric conditions in a dryland forest. Trees Struct Funct. 
2021;35:375–86. https:// doi. org/ 10. 1007/ s00468‑ 020‑ 02038‑y.

 4. Cairati E. Historia cultural del algarrobo, desde la cuenca del Mediter‑
ráneo hasta la Costa Norte de Perú. Altre Mod Riv di Stud Lett e Cult. 
2013;10:186–204. https:// doi. org/ 10. 13130/ 2035‑ 7680/ 3341.

 5. Pérez MJ, Cuello AS, Zampini IC, Ordoñez RM, Alberto MR, Quispe C, 
et al. Polyphenolic compounds and anthocyanin content of Prosopis 
nigra and Prosopis alba pods flour and their antioxidant and anti‑
inflammatory capacities. Food Res Int. 2014;64:762–71. https:// doi. org/ 
10. 1016/j. foodr es. 2014. 08. 013.

 6. Zhong J, Lu P, Wu H, Liu Z, Sharifi‑Rad J, Setzer WN, et al. Current 
insights into phytochemistry, nutritional, and pharmacological proper‑
ties of prosopis plants. Evid‑Based Compl Altern Med. 2022. https:// doi. 
org/ 10. 1155/ 2022/ 22180 29.

 7. Venkatesan SP, Ganesan S, Prabhahar JJ, Kaveti VR, Anoop A, Andrew A. 
Performance and emission test on diesel engine using Prosopis juliflora 
seed oil. Int J Ambient Energy. 2022;43:1701–6. https:// doi. org/ 10. 1080/ 
01430 750. 2020. 17198 87.

 8. González‑Montemayor ÁM, Flores‑Gallegos AC, Contreras‑Esquivel JC, 
Solanilla‑Duque JF, Rodríguez‑Herrera R. Prosopis spp. functional activi‑
ties and its applications in bakery products. Trends Food Sci Technol. 
2019;94:12–9. https:// doi. org/ 10. 1016/j. tifs. 2019. 09. 023.

 9. Vasile FE, Martinez MJ, Pizones Ruiz‑Henestrosa VM, Judis MA, Mazzobre 
MF. Physicochemical, interfacial and emulsifying properties of a non‑
conventional exudate gum (Prosopis alba) in comparison with gum 
arabic. Food Hydrocoll. 2016;56:245–53. https:// doi. org/ 10. 1016/j. foodh 
yd. 2015. 12. 016.

 10. Mudgil D, Barak S. Mesquite gum (Prosopis gum): structure, properties 
and applications: a review. Int J Biol Macromol. 2020;159:1094–102. 
https:// doi. org/ 10. 1016/j. ijbio mac. 2020. 05. 153.

 11. Beresford‑Jones DG. The lost woodlands of ancient Nasca. New York: Br 
Acad Oxford Univ Press; 2011.

 12. Morales‑Domínguez JF, de León DCSD, Garcidueñas‑Piña C, Pérez‑
Molphe‑Balch E. Germination, in vitro propagation and soil accli‑
matization of Acacia farnesiana and Prosopis laevigata. S Afr J Bot. 
2019;124:345–9. https:// doi. org/ 10. 1016/j. sajb. 2019. 05. 034.

 13. Liu Y, Singh D, Nair MG. Pods of Khejri (Prosopis cineraria) consumed 
as a vegetable showed functional food properties. J Funct Foods. 
2012;4:116–21. https:// doi. org/ 10. 1016/j. jff. 2011. 08. 006.

 14. Kumar M, Govindasamy J, Nyola NK. In‑vitro and in‑vivo anti‑hypergly‑
cemic potential of prosopis cineraria pods extract and fractions. J Biol 
Act Prod From Nat. 2019;9:135–40. https:// doi. org/ 10. 1080/ 22311 866. 
2019. 15887 83.

 15. Beresford‑Jones DG, Whaley OQ. Prosopis in the history of the coast of 
Peru. Prosopis as a heat toler nitrogen fixing desert food legume; 2022, 
95–103. https:// doi. org/ 10. 1016/ B978‑0‑ 12‑ 823320‑ 7. 00012‑2

 16. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, 
et al. The PRISMA 2020 statement: an updated guideline for reporting 
systematic reviews. BMJ. 2021;88:105906. https:// doi. org/ 10. 1016/j. ijsu. 
2021. 105906.

 17. Shackleton RT, Le Maitre DC, van Wilgen BW, Richardson DM. 
Use of non‑timber forest products from invasive alien prosopis 

species (mesquite) and native trees in South Africa: implications 
for management. For Ecosyst. 2015;2:16. https:// doi. org/ 10. 1186/ 
s40663‑ 015‑ 0040‑9.

 18. de Souza AM, Silva AF, Campeche DF, Melo JF, Dos Santos AT, Vidal LV. 
Corn substitution by mesquite bean flour (Prosopis juliflora) maintains 
growth and improves protein metabolism of Nile tilapia juveniles 
(Oreochromis niloticus). Trop Anim Health Prod. 2021;53:1–5. https:// 
doi. org/ 10. 1007/ s11250‑ 021‑ 02826‑9.

 19. Sciammaro LP, Ribotta DP, Puppo MC. Traditional food products from 
Prosopis sp. flour. In: Kristbergsson K, Oliveira J, editors. Traditional 
foods. New York, NY: Springer; 2016. p. 209–16. https:// doi. org/ 10. 1007/ 
978‑1‑ 4899‑ 7648‑2_ 14.

 20. Gonzales‑Barron U, Dijkshoorn R, Maloncy M, Finimundy T, Carocho M, 
Ferreira ICFR, et al. Nutritional quality and staling of wheat bread par‑
tially replaced with Peruvian mesquite (Prosopis pallida) flour. Food Res 
Int. 2020;137:109621. https:// doi. org/ 10. 1016/j. foodr es. 2020. 109621.

 21. Sandoval TS, Lopez CD, Rodríguez RJ, Méndez Lagunas LL, Barriada 
Bernal LG, González LVA. Drying technology of mesquite pods (Prosopis 
laevigata) and microstructural insights. Br Food J. 2020;122:2953–63. 
https:// doi. org/ 10. 1108/ BFJ‑ 07‑ 2019‑ 0487.

 22. Felker P. Arid zones, soil carbon, nitrogen‑fixing trees, ecosystem 
instability, economic volatility, and political turbulence. In: Puppo MC, 
Felker PBT, editors. Prosopis as a heat tolerant nitrogen fixing desert 
food legume. Academic Press; 2022. p. 15–25. https:// doi. org/ 10. 1016/ 
B978‑0‑ 12‑ 823320‑ 7. 00023‑7.

 23. Da Silva JI. Prosopis juliflora as an alternative source of food in the 
world’s semiarid areas. Cent semi arid for resour texas A&M Univ King‑
sville, TX. 1996, 13. http:// www. basha nfoun dation. org/ contr ibuti ons/ 
Felker‑ P/ 1996.‑ Felker‑ USNAS. pdf# page= 149. Accessed 17 Jul 2023.

 24. D’Antoni HL, Solbrig OT. Algarrobos in South American cultures past 
and present. US/IBP Synth Ser. 1977, 4, 189–200. https:// eurek amag. 
com/ resea rch/ 000/ 817/ 00081 7250. php. Accessed 21 Jun 2023

 25. Callen EO. Diet as revealed by coprolites. In: Brothwell DE, Higgs E, 
editors. Science in archaeology: a survey of progress and research. New 
York: Praeger Publishers; 1969.

 26. Ferreyra R. Estudio sistemático de los algarrobos de la costa del norte 
del Perú. Dirección de Investigación Forestal y de Fauna, CONYCET, 
1987.

 27. Whaley OQ, Beresford‑Jones DG, Milliken W, Orellana A, Smyk A, Leguía 
J. An ecosystem approach to restoration and sustainable management 
of dry forest in southern Peru. Kew Bull. 2010;65:613–41. https:// doi. org/ 
10. 1007/ s12225‑ 010‑ 9235‑y.

 28. Barrena Arroyo V, Gianella J, García H, Flores N, Rubin E, Ocaña JC, 
et al. Análisis de recursos biomásicos leñosos y de residuos para uso 
combustible, El análisis BEFS para el Perú. In: Bioenergía y Seguridad 
Alimentaria “BEFS”. FAO; 2010. pp 71–95.

 29. Depenthal J, Meitzner Yoder LS. Community use and knowledge of 
algarrobo (prosopis pallida) and implications for Peruvian dry forest 
conservation. Rev Ciencias Ambient. 2017;52:49. https:// doi. org/ 10. 
15359/ rca. 52‑1.3.

 30. Kómetter R. Diagnóstico forestal region piura. Gestión integral cata‑
mayo ‑chira. asociación bio modus tropical; 2012.

 31. Bussmann RW, Glenn A. Medicinal plants used in Northern Peru for 
reproductive problems and female health. J Ethnobiol Ethnomed. 
2010;6:1–12. https:// doi. org/ 10. 1186/ 1746‑ 4269‑6‑ 30.

 32. Felker P, Grados N, Cruz G, Prokopiuk D. Economic assessment of pro‑
duction of flour from Prosopis alba and P. pallida pods for human food 
applications. J Arid Environ. 2003;53:517–28. https:// doi. org/ 10. 1006/ 
jare. 2002. 1064.

 33. Díaz‑Batalla L, Hernández‑Uribe JP, Román‑Gutiérrez AD, Cariño‑Cortés 
R, Castro‑Rosas J, Téllez‑Juradoe A, et al. Chemical and nutritional char‑
acterization of raw and thermal‑treated flours of mesquite (prosopis 
laevigata) pods and their residual brans. CYTA J Food. 2018;16:444–51. 
https:// doi. org/ 10. 1080/ 19476 337. 2017. 14184 33.

 34. Jaimes‑Morales J, Marrugo‑Ligardo YA, Acevedo‑Correa D. Analysis of 
mesquite (prosopis juliflora) protein concentrate for possible use as 
supplementary protein. Int J Food Sci. 2022. https:// doi. org/ 10. 1155/ 
2022/ 76218 18.

 35. Sciammaro LP, Bigne F, Giacomino MS, Puppo MC, Ferrero C. Mesquite 
(Prosopis alba) flour: composition and use in breadmaking. In: Flour: 
production, varieties and nutrition. CIDCA CIC—CONICET—Facultad de 

https://doi.org/10.1016/j.spc.2021.01.017
https://doi.org/10.1093/aobpla/plu027
https://doi.org/10.1007/s00468-020-02038-y
https://doi.org/10.13130/2035-7680/3341
https://doi.org/10.1016/j.foodres.2014.08.013
https://doi.org/10.1016/j.foodres.2014.08.013
https://doi.org/10.1155/2022/2218029
https://doi.org/10.1155/2022/2218029
https://doi.org/10.1080/01430750.2020.1719887
https://doi.org/10.1080/01430750.2020.1719887
https://doi.org/10.1016/j.tifs.2019.09.023
https://doi.org/10.1016/j.foodhyd.2015.12.016
https://doi.org/10.1016/j.foodhyd.2015.12.016
https://doi.org/10.1016/j.ijbiomac.2020.05.153
https://doi.org/10.1016/j.sajb.2019.05.034
https://doi.org/10.1016/j.jff.2011.08.006
https://doi.org/10.1080/22311866.2019.1588783
https://doi.org/10.1080/22311866.2019.1588783
https://doi.org/10.1016/B978-0-12-823320-7.00012-2
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1016/j.ijsu.2021.105906
https://doi.org/10.1186/s40663-015-0040-9
https://doi.org/10.1186/s40663-015-0040-9
https://doi.org/10.1007/s11250-021-02826-9
https://doi.org/10.1007/s11250-021-02826-9
https://doi.org/10.1007/978-1-4899-7648-2_14
https://doi.org/10.1007/978-1-4899-7648-2_14
https://doi.org/10.1016/j.foodres.2020.109621
https://doi.org/10.1108/BFJ-07-2019-0487
https://doi.org/10.1016/B978-0-12-823320-7.00023-7
https://doi.org/10.1016/B978-0-12-823320-7.00023-7
http://www.bashanfoundation.org/contributions/Felker-P/1996.-Felker-USNAS.pdf#page=149
http://www.bashanfoundation.org/contributions/Felker-P/1996.-Felker-USNAS.pdf#page=149
https://eurekamag.com/research/000/817/000817250.php
https://eurekamag.com/research/000/817/000817250.php
https://doi.org/10.1007/s12225-010-9235-y
https://doi.org/10.1007/s12225-010-9235-y
https://doi.org/10.15359/rca.52-1.3
https://doi.org/10.15359/rca.52-1.3
https://doi.org/10.1186/1746-4269-6-30
https://doi.org/10.1006/jare.2002.1064
https://doi.org/10.1006/jare.2002.1064
https://doi.org/10.1080/19476337.2017.1418433
https://doi.org/10.1155/2022/7621818
https://doi.org/10.1155/2022/7621818


Page 16 of 18Bohórquez‑Medina et al. Journal of Ethnic Foods           (2025) 12:10 

Ciencias Exactas, Universidad Nacional de La Plata, La Plata, Argentina: 
Nova Science Publishers, Inc.; 2018. pp. 259–72.

 36. Grados N, Cruz G, Tree GC. New approaches to industrialization of algar‑
robo (prosopis pallida) pods in Peru. Cent Semi Arid For Resour Texas; 
1996, 32–41.

 37. Almeida BJ, Bagaldo AR, Soares Junior MSF, da Silva CS, de Araújo FL, 
Silva Junior JM, et al. Inclusion prosopis juliflora pod meal in grazing 
lambs diets: performance, digestibility, ingestive behavior and nitrogen 
balance. Animals. 2022;12:428. https:// doi. org/ 10. 3390/ ani12 040428.

 38. USDA Food Data Central. MESQUITE POWDER NUTRITIONAL PROFILE 
(Prosopis Pallida from Peru). https:// fdc. nal. usda. gov/ fdc‑ app. html#/ 
food‑ detai ls/ 22714 15/ nutri ents. Accessed 18 Jul 2023.

 39. Correa MJ, Salinas MV, Carbas B, Ferrero C, Brites C, Puppo MC. Techno‑
logical quality of dough and breads from commercial algarroba–wheat 
flour blends. J Food Sci Technol. 2017;54:2104. https:// doi. org/ 10. 3390/ 
ijms1 40484 96.

 40. El‑Keblawy A, Al‑Rawai A. Effects of seed maturation time and dry 
storage on light and temperature requirements during germination 
in invasive Prosopis juliflora. Flora‑Morphol Distrib Funct Ecol Plants. 
2006;201:135–43. https:// doi. org/ 10. 1016/j. flora. 2005. 04. 009.

 41. Gonzales‑Barron U, Dijkshoorn R, Maloncy M, Finimundy T, Calhelha RC, 
Pereira C, et al. Nutritive and bioactive properties of mesquite (Prosopis 
pallida) flour and its technological performance in breadmaking. Foods. 
2020;9:597. https:// doi. org/ 10. 3390/ foods 90505 97.

 42. Dos Santos ET, Pereira MLA, Da Silva CFP, Souza‑Neta LC, Geris R, Martins 
D, Santana AEG, Barbosa LCA, Silva HGO, Freitas GC, Figueiredo MP. 
Antibacterial activity of the alkaloid‑enriched extract from Prosopis 
juliflora pods and its influence on in vitro ruminal digestion. Int J Mol 
Sci. 2013;14:8496–516. https:// doi. org/ 10. 3390/ ijms1 40484 96.

 43. Quispe C, Petroll K, Theoduloz C, Schmeda‑Hirschmann G. Antioxidant 
effect and characterization of South American Prosopis pods syrup. 
Food Res Int. 2014;56:174–81. https:// doi. org/ 10. 1016/j. foodr es. 2013. 12. 
033.

 44. Sharifi‑Rad J, Kobarfard F, Ata A, Ayatollahi SA, Khosravi‑Dehaghi N, 
Jugran AK, et al. Prosopis plant chemical composition and pharmaco‑
logical attributes: targeting clinical studies from preclinical evidence. 
Biomolecules. 2019;9:777. https:// doi. org/ 10. 3390/ biom9 120777.

 45. Prabha DS, Dahms HU, Malliga P. Pharmacological potentials of 
phenolic compounds from Prosopis spp. a review. J Coast Life Med. 
2015;2:918–24. https:// doi. org/ 10. 12980/ JCLM.2. 2014J 27.

 46. Franco CR, Aguirre MC. Overview of past, current and potential uses 
of mesquite in Mexico. TX: Cent Semi Arid For Resour Texas A&M Univ 
Kingsville; 1996. p. 13.

 47. Tajbakhsh S, Barmak A, Vakhshiteh F, Gharibi M. Invitro antibacterial 
activity of the prosopis juliflora seed pods on some common patho‑
gens. J Clin Diagn Res. 2015;9:13–5. https:// doi. org/ 10. 7860/ JCDR/ 2015/ 
13549. 6370.

 48. Yadav N, Rana AC. Pharmacological and pharmacognostical aspect 
of Prosopis juliflora: a review. World J Adv Res Rev. 2020;8:036–52. 
https:// doi. org/ 10. 30574/ wjarr. 2020.8. 1. 0219.

 49. Henciya S, Seturaman P, James AR, Tsai YH, Nikam R, Wu YC, et al. 
Biopharmaceutical potentials of Prosopis spp. (Mimosaceae, Legumi‑
nosa). J Food Drug Anal. 2017;25:187–96. https:// doi. org/ 10. 1016/j. 
jfda. 2016. 11. 001.

 50. Edrisi SA, El‑Keblawy A, Abhilash PC. Sustainability analysis of Pros‑
opis juliflora (Sw.) DC based restoration of degraded land in North 
India. Land. 2020;9:59. https:// doi. org/ 10. 3390/ land9 020059.

 51. Bezerra CWF, de Oliveira CRF, Matos CHC, da Silva TGF, Alves JJA, 
Fonseca KS. Effect of prosopis juliflora and ziziphus joazeiro plant 
extracts on stethorus tridens predatory behaviour on tetranychus 
bastosi. Bull Insectol. 2021;74:265–71. https:// doi. org/ 10. 5281/ 
zenodo. 59327 60.

 52. Choudhary A, Kumar V, Kumar S, Majid I, Aggarwal P, Suri S. 5‑Hydrox‑
ymethylfurfural (HMF) formation, occurrence and potential health 
concerns: recent developments. Toxin Rev. 2021;40:545–61. https:// 
doi. org/ 10. 1080/ 15569 543. 2020. 17568 57.

 53. Wang Z, Yao T, Pini M, Zhou Z, Fantuzzi G, Song Z. Betaine improved 
adipose tissue function in mice fed a high‑fat diet: a mechanism for 
hepatoprotective effect of betaine in nonalcoholic fatty liver disease. 
Am J Physiol Liver Physiol. 2010;298:634–42. https:// doi. org/ 10. 1152/ 
ajpgi. 00249. 2009.

 54. Zhao L, Chen J, Su J, Li L, Hu S, Li B, et al. In vitro antioxidant and anti‑
proliferative activities of 5‑hydroxymethylfurfural. J Agric Food Chem. 
2013;61:10604–11. https:// doi. org/ 10. 1021/ jf403 098y.

 55. Shapla UM, Solayman M, Alam N, Khalil MI, Gan SH. 5‑Hydroxymeth‑
ylfurfural (HMF) levels in honey and other food products: effects on 
bees and human health. Chem Cent J. 2018;12:1–18. https:// doi. org/ 
10. 1186/ s13065‑ 018‑ 0408‑3.

 56. Ulbricht RJ, Northup SJ, Thomas JA. A review of 5‑hydroxymethylfur‑
fural (HMF) in parenteral solutions. Toxicol Sci. 1984;4:843–53. https:// 
doi. org/ 10. 1093/ toxsci/ 4.5. 843.

 57. Ya B, Zhang L, Zhang L, Li Y, Li L. 5‑hydroxymethyl‑2‑furfural prolongs 
survival and inhibits oxidative stress in a mouse model of forebrain 
ischemia. Neural Regen Res. 2012;7:1722–8. https:// doi. org/ 10. 3969/j. 
issn. 1673‑ 5374. 2012. 22. 007.

 58. Gu H, Jiang Z, Wang M, Jiang H, Zhao F, Ding X, et al. 5‑Hydroxymeth‑
ylfurfural from wine‑processed Fructus corni inhibits hippocampal 
neuron apoptosis. Neural Regen Res. 2013;8:2605. https:// doi. org/ 10. 
3969/j. issn. 1673‑ 5374. 2013. 28. 002.

 59. Sousa LB, Albuquerque Pereira ML, de Oliveira Silva HG, Sousa LB, 
de Silva LS, Machado FS, et al. Prosopis juliflora piperidine alka‑
loid extract levels in diet for sheep change energy and nitrogen 
metabolism and affect enteric methane yield. J Sci Food Agric. 
2022;102:5132–40.

 60. Cao G, Cai H, Cai B, Tu S. Effect of 5‑hydroxymethylfurfural derived 
from processed Cornus officinalis on the prevention of high glucose‑
induced oxidative stress in human umbilical vein endothelial cells 
and its mechanism. Food Chem. 2013;140:273–9. https:// doi. org/ 10. 
1016/j. foodc hem. 2012. 11. 143.

 61. Badri AM, Garbi MI, Kabbashi AS, Saleh MS, Yousof YS, Mohammed SF, 
et al. In vitro anti‑bacterial activity of Prosopis juliflora leafs extract 
against pathogenic bacteria. Adv Med Plant Res. 2017;5:1–4. https:// 
doi. org/ 10. 30918/ ampr. 51. 16. 033.

 62. Almaraz‑Abarca N, da Graça Campos M, Avila‑Reyes JA, Naranjo‑
Jimenez N, Corral JH, Gonzalez‑Valdez LS. Antioxidant activity of 
polyphenolic extract of monofloral honeybee‑collected pollen from 
mesquite (Prosopis juliflora, Leguminosae). J Food Compos Anal. 
2007;20:119–24. https:// doi. org/ 10. 1016/j. jfca. 2006. 08. 001.

 63. Sirmah P, Mburu F, Iaych K, Dumarçay S, Gérardin P. Potential antioxi‑
dant compounds from different parts of Prosopis juliflora. J Trop For 
Sci. 2011;23:187–95.

 64. Ibrahim M, Nadir M, Ali A, Ahmad V, Rasheed M. Phytochemical analy‑
ses of Prosopis juliflora swartz DC. Pak J Bot. 2013;45:2101–4.

 65. de Cornelli MJO. A review of the social and economic opportunities 
for Prosopis (Algarrobo) in Argentina. TX: Cent Semi Arid For Resour 
Texas A&M Univ Kingsville; 1996. p. 13.

 66. Silbert MS. A mesquite pod industry in central Mexico: an economic 
development alternative. In: Felker MJ, Moss P, editors. Prosopis: semi‑
arid fuelwood and forage: tree building consensus for the disenfran‑
chised. TX: Univ Kingsville; 1996.

 67. Capparelli A, Lema V. Recognition of post‑harvest processing of algar‑
robo (Prosopis spp.) as food from two sites of Northwestern Argentina: 
an ethnobotanical and experimental approach for desiccated macrore‑
mains. Archaeol Anthropol Sci. 2011;3:71–92. https:// doi. org/ 10. 1007/ 
s12520‑ 011‑ 0052‑5.

 68. Foodways of the Ancient Andes. Transforming diet, cuisine, and society. 
In: Alfonso‑Durruty MP, Blom DE, editors. Tucson. University of Arizona 
Press; 2023.

 69. Bravo L, Grades N, Saura‑Calixto F. Composition and potential uses of 
mesquite pods (Prosopis pallida L): comparison with carob pods (Cera‑
tonia siliqua L). J Sci Food Agric. 1994;65:303–6. https:// doi. org/ 10. 1002/ 
jsfa. 27406 50307.

 70. Ogbazghi W. The Mesquite tree (Prosopis juliflora and Prosopis chilenis): 
alien invasive plant species‑blessing in disguise or nuisance. In: Tsighe 
Z, Mahumd S, Mesfun Y, Woldeab S, Kifle R, Okubazhi G, editors. Inter‑
national conference of eritrean studies, ICES 2016 proceedings. 2016, 2: 
863–878.

 71. Richardson DM, Pyšek P, Rejmanek M, Barbour MG, Panetta FD, West CJ. 
Naturalization and invasion of alien plants: concepts and definitions. 
Divers Distrib. 2000;6:93–107. https:// doi. org/ 10. 1046/j. 1472‑ 4642. 2000. 
00083.x.

https://doi.org/10.3390/ani12040428
https://fdc.nal.usda.gov/fdc-app.html#/food-details/2271415/nutrients
https://fdc.nal.usda.gov/fdc-app.html#/food-details/2271415/nutrients
https://doi.org/10.3390/ijms14048496
https://doi.org/10.3390/ijms14048496
https://doi.org/10.1016/j.flora.2005.04.009
https://doi.org/10.3390/foods9050597
https://doi.org/10.3390/ijms14048496
https://doi.org/10.1016/j.foodres.2013.12.033
https://doi.org/10.1016/j.foodres.2013.12.033
https://doi.org/10.3390/biom9120777
https://doi.org/10.12980/JCLM.2.2014J27
https://doi.org/10.7860/JCDR/2015/13549.6370
https://doi.org/10.7860/JCDR/2015/13549.6370
https://doi.org/10.30574/wjarr.2020.8.1.0219
https://doi.org/10.1016/j.jfda.2016.11.001
https://doi.org/10.1016/j.jfda.2016.11.001
https://doi.org/10.3390/land9020059
https://doi.org/10.5281/zenodo.5932760
https://doi.org/10.5281/zenodo.5932760
https://doi.org/10.1080/15569543.2020.1756857
https://doi.org/10.1080/15569543.2020.1756857
https://doi.org/10.1152/ajpgi.00249.2009
https://doi.org/10.1152/ajpgi.00249.2009
https://doi.org/10.1021/jf403098y
https://doi.org/10.1186/s13065-018-0408-3
https://doi.org/10.1186/s13065-018-0408-3
https://doi.org/10.1093/toxsci/4.5.843
https://doi.org/10.1093/toxsci/4.5.843
https://doi.org/10.3969/j.issn.1673-5374.2012.22.007
https://doi.org/10.3969/j.issn.1673-5374.2012.22.007
https://doi.org/10.3969/j.issn.1673-5374.2013.28.002
https://doi.org/10.3969/j.issn.1673-5374.2013.28.002
https://doi.org/10.1016/j.foodchem.2012.11.143
https://doi.org/10.1016/j.foodchem.2012.11.143
https://doi.org/10.30918/ampr.51.16.033
https://doi.org/10.30918/ampr.51.16.033
https://doi.org/10.1016/j.jfca.2006.08.001
https://doi.org/10.1007/s12520-011-0052-5
https://doi.org/10.1007/s12520-011-0052-5
https://doi.org/10.1002/jsfa.2740650307
https://doi.org/10.1002/jsfa.2740650307
https://doi.org/10.1046/j.1472-4642.2000.00083.x
https://doi.org/10.1046/j.1472-4642.2000.00083.x


Page 17 of 18Bohórquez‑Medina et al. Journal of Ethnic Foods           (2025) 12:10  

 72. El‑Keblawy A, Al‑Rawai A. Effects of salinity, temperature and light 
on germination of invasive Prosopis juliflora (Sw.) DC. J Arid Environ. 
2005;61:555–65. https:// doi. org/ 10. 1016/j. jarid env. 2004. 10. 007.

 73. Pasha SV, Satish KV, Reddy CS, Jha CS. Massive invasion of Mesquite 
(Prosopis juliflora) in wild ass wildlife sanctuary. India Natl Acad Sci Lett. 
2015;38:271–3. https:// doi. org/ 10. 1007/ s40009‑ 014‑ 0321‑9.

 74. Tsombou FM, El‑Keblawy A, Elsheikh EA, AbuQamar SF, El‑Tarabily KA. 
Allelopathic effects of native and exotic Prosopis congeners in Petri 
dishes and potting soils: assessment of the congeneric approach. 
Botany. 2022;100(3):329–39. https:// doi. org/ 10. 1139/ cjb‑ 2021‑ 0064.

 75. Hussain MI, Shackleton R, El‑Keblawy A, González L, Trigo MM. Impact of 
the invasive Prosopis juliflora on terrestrial ecosystems. In: Lichtfouse E, 
editor. Sustainable agriculture reviews. Springer: Cham; 2021. p. 223–78. 
https:// doi. org/ 10. 1007/ 978‑3‑ 030‑ 73245‑5_7.

 76. Hussain MI, El‑Keblawy A, Mitterand TF. Leaf age, canopy position, 
and habitat affect the carbon isotope discrimination and water‑use 
efficiency in three C(3) leguminous prosopis species from a hyper‑arid 
climate. Plants. 2019;8:402. https:// doi. org/ 10. 3390/ plant s8100 402.

 77. Van Kleunen M, Dawson W, Schlaepfer D, Jeschke JM, Fischer M. Are 
invaders different? A conceptual framework of comparative approaches 
for assessing determinants of invasiveness. Ecol Lett. 2010;13:947–58. 
https:// doi. org/ 10. 1111/j. 1461‑ 0248. 2010. 01503.x.

 78. Dalle Fratte M, Bolpagni R, Brusa G, Caccianiga M, Pierce S, Zanzottera 
M, et al. Alien plant species invade by occupying similar functional 
spaces to native species. Flora. 2019;257:151419. https:// doi. org/ 10. 
1016/j. flora. 2019. 151419.

 79. Dzikiti S, Ntshidi Z, Le Maitre DC, Bugan RD, Mazvimavi D, Schachtsch‑
neider K, Jovanovic NZ, Pienaar HH. Assessing water use by Prosopis 
invasions and Vachellia karroo trees: implications for groundwater 
recovery following alien plant removal in an arid catchment in South 
Africa. Forest Ecol Manag. 2017;398:153–63. https:// doi. org/ 10. 1016/j. 
foreco. 2017. 05. 009.

 80. Howari FM, Sharma M, Nazzal Y, El‑Keblawy A, Mir S, Xavier CM, et al. 
Changes in the invasion rate of Prosopis juliflora and its impact on 
depletion of groundwater in the northern part of the United Arab Emir‑
ates. Plants. 2022;11:682. https:// doi. org/ 10. 3390/ plant s1105 0682.

 81. Shiferaw H, Schaffner U, Bewket W, Alamirew T, Zeleke GM, Teketay D, 
et al. Modelling the current fractional cover of an invasive alien plant 
and drivers of its invasion in a dryland ecosystem. Sci Rep. 2019;9:1576. 
https:// doi. org/ 10. 1038/ s41598‑ 018‑ 36587‑7.

 82. Eschen R, Bekele K, Mbaabu PR, Kilawe CJ, Eckert S. Prosopis juliflora 
management and grassland restoration in Baringo County, Kenya: 
opportunities for soil carbon sequestration and local livelihoods. J Appl 
Ecol. 2021;58:1302–3. https:// doi. org/ 10. 1111/ 1365‑ 2664. 13854.

 83. Ahmed N, Atzberger C, Zewdie W. Species distribution modelling per‑
formance and its implication for Sentinel‑2‑based prediction of invasive 
Prosopis juliflora in lower Awash River basin, Ethiopia. Ecol Process. 
2021. https:// doi. org/ 10. 1186/ s13717‑ 021‑ 00285‑6.

 84. Choudhary MI, Nawaz SA, Azim MK, Ghayur MN, Lodhi MA, Jalil S, 
Khalid A, Ahmed A, Rode BM, Ahmad VU. Juliflorine: a potent natural 
peripheral anionic‑site‑binding inhibitor of acetylcholinesterase with 
calcium‑channel blocking potential, a leading candidate for Alzheimer’s 
disease therapy. Biochem Biophys Res Commun. 2005;332:1171–7. 
https:// doi. org/ 10. 1016/j. bbrc. 2005. 05. 068.

 85. Khursheed AK, Arshad HF, Viqaruddin A, Sabiha Q, Sheikh AR, Tahir 
SH. In vitro studies of antidermatophytic activity of juliflorine and its 
screening as carcinogen in Salmonella/microsome test system. Arznei‑
mittelforschung. 1986;36:17–9.

 86. Kandasamy A, William S, Govindasamy S. Hemolytic effect of Prosopis 
juliflora alkaloids. Curr Sci. 1989;58:142–4.

 87. Choudhary MI, Nawaz SA, Lodhi MA, Ghayur MN, Jalil S, Riaz N, et al. 
Withanolides, a new class of natural cholinesterase inhibitors with 
calcium antagonistic properties. Biochem Biophys Res Commun. 
2005;334:276–87. https:// doi. org/ 10. 1016/j. bbrc. 2005. 06. 086.

 88. Ahmad A, Khan KA, Ahmad V. Immunomodulating effect of juliflorine 
on the antibody response to Listeria hemolysin. Med J Islam World 
Acad Sci. 1992;5:189–93.

 89. Nakano H, Nakajima E, Hiradate S, Fujii Y, Yamada K, Shigemori H, et al. 
Growth inhibitory alkaloids from mesquite (Prosopis juliflora (Sw.) DC.) 
leaves. Phytochemistry. 2004;65:587–91. https:// doi. org/ 10. 1016/j. phyto 
chem. 2004. 01. 006.

 90. Sathiya M, Muthuchelian K. Evaluation of antioxidant and antitumor 
potentials of prosopis juliflora DC. leaves in vitro. Pharmacol Online. 
2010;2:328–43.

 91. Valli S, Gokulshankar S, Mohanty BK, Ranjith MS, Ashutosh SR, Remya V. 
Anticryptococcal activity of alkaloid rich fraction of leaves of Prosopis 
juliflora—a future promising supplementary therapy for cryptococcosis 
and cryptococcal meningitis? Int J Pharm Pharm Sci. 2014;6:491–5.

 92. Silva AMM, Silva AR, Pinheiro AM, Freitas SRVB, Silva VDA, Souza CS, et al. 
Alkaloids from Prosopis juliflora leaves induce glial activation, cytotoxic‑
ity and stimulate NO production. Toxicon. 2007;49:601–14. https:// doi. 
org/ 10. 1016/j. toxic on. 2006. 07. 037.

 93. Pinto MDS, Ranilla LG, Apostolidis E, Lajolo FM, Genovese MI, Shetty 
K. Evaluation of antihyperglycemia and antihypertension potential of 
native Peruvian fruits using in vitro models. J Med Food. 2009;12:278–
91. https:// doi. org/ 10. 1089/ jmf. 2008. 0113.

 94. Ukande MD, Shaikh S, Murthy K, Shete R. Review on pharmacological 
potentials of Prosopis juliflora. J Drug Deliv Ther. 2019;9:755–60. https:// 
doi. org/ 10. 22270/ jddt. v9i4‑s. 3372.

 95. Choudhari J, Nimma R, Nimal SK, Venkata SK, Kundu GC, Gacche RN. 
Prosopis juliflora (Sw.) DC phytochemicals induce apoptosis and inhibit 
cell proliferation signaling pathways, EMT, migration, invasion, angio‑
genesis and stem cell markers in melanoma cell lines. J Ethnopharma‑
col. 2023;10(312):116472.

 96. Khan F, Pandey P, Singh A, Upadhyay TK, AboElnaga SMH, Al‑Najjar 
MAA, et al. Unveiling antioxidant and antiproliferative effects of Pros‑
opis juliflora leaves against human prostate cancer LNCaP Cells. Cell 
Mol Biol. 2022;68:20–7.

 97. Junior MS, de Souza KA, de Jesus AB, de Araújo FL, da Silva CS, de 
Oliveira AP, et al. Mesquite pod (Prosopis juliflora) meal on meat quality 
of pasture‑finishing lambs. Trop Anim Health Prod. 2022;54(1):7. https:// 
doi. org/ 10. 21203/ rs.3. rs‑ 585210/ v1.

 98. Almeida BJ, Bagaldo AR, Soares Junior MS, da Silva CS, de Araújo FL, 
Silva Junior JM, Silva RV, Lima MV, Leite LC, Bezerra LR, Oliveira RL. 
Inclusion prosopis juliflora pod meal in grazing lambs diets: perfor‑
mance, digestibility, ingestive behavior and nitrogen balance. Animals. 
2022;12(4):428. https:// doi. org/ 10. 3390/ ani12 040428.

 99. Mutile MC, Muli MJ, Muita GM. Safety and efficacy of prosopis juliflora 
leaf extract as a potential treatment against visceral leishmaniasis in 
balb/c mice. Iran J Parasitol. 2021;16:652–62. https:// doi. org/ 10. 18502/ 
ijpa. v16i4. 7878.

 100. Kootiyani EM, Fakhraei J, Yaghobfar A, Yarahmadi HM. Effects of pellet 
and mash diets of mesquite fruit (Prosopis juliflora) on performance, 
energy and protein efficiency ratio and intestinal morphology of broiler 
chickens. Poult Sci J. 2020;8:211–21. https:// doi. org/ 10. 22069/ PSJ. 2020. 
18129. 1598.

 101. Elbehairi SEI, Ezzat Ahmed A, Alshati AA, Al‑Kahtani MA, Alfaifi MY, 
Alsyaad KM, et al. Prosopis juliflora leave extracts induce cell death of 
MCF‑7, HepG2, and LS‑174T cancer cell lines. Excli J. 2020;19:1282–94.

 102. Aguiar LV, de Oliveira Silva HG, de Albuquerque Fernandes SA, Caires 
DN, Silva AS, Feistauer AE, et al. Mesquite pod meal as an additive 
increases milk total solids, lactose, fat and protein content in dairy 
cows. Trop Anim Health Prod. 2020;52:1351–6. https:// doi. org/ 10. 1007/ 
s11250‑ 019‑ 02135‑2.

 103. Gurushidhappa UB, Shivajirao PM, Vasudeo NP, Shankar KS, Nivarti GR. 
Prosopis juliflora (Sw.), DC induces apoptosis and cell cycle arrest in 
triple negative breast cancer cells: in vitro and in vivo investigations. 
Oncotarget. 2018;9:30304–23.

 104. Manhique AJ, King’ori AM, Wachira AM. Effect of ground mature 
prosopis (Prosopis juliflora) pods inclusion in layer diets on perfor‑
mance of improved indigenous chicken in Kenya. Livest Res Rural Dev. 
2017;29:2017.

 105. Retana‑Márquez S, Aguirre FG, Alcántara M, García‑Díaz E, Muñoz‑
Gutiérrez M, Arteaga‑Silva M, et al. Mesquite pod extract modifies the 
reproductive physiology and behavior of the female rat. Horm Behav. 
2012;61:549–58. https:// doi. org/ 10. 1016/j. yhbeh. 2012. 02. 001.

 106. Silva TRM, Chung S, De Araújo TAT, De Azevedo KSP, Dos Santos MC, De 
Almeida Bicudo AJ. Replacing corn by mesquite meal (Prosopis juliflora) 
in diets for juvenile Nile tilapia reared in low temperature. Rev Bras 
Ciencias Agrar. 2015;10:460–5. https:// doi. org/ 10. 5039/ agrar ia. v10i3 
a4168.

https://doi.org/10.1016/j.jaridenv.2004.10.007
https://doi.org/10.1007/s40009-014-0321-9
https://doi.org/10.1139/cjb-2021-0064
https://doi.org/10.1007/978-3-030-73245-5_7
https://doi.org/10.3390/plants8100402
https://doi.org/10.1111/j.1461-0248.2010.01503.x
https://doi.org/10.1016/j.flora.2019.151419
https://doi.org/10.1016/j.flora.2019.151419
https://doi.org/10.1016/j.foreco.2017.05.009
https://doi.org/10.1016/j.foreco.2017.05.009
https://doi.org/10.3390/plants11050682
https://doi.org/10.1038/s41598-018-36587-7
https://doi.org/10.1111/1365-2664.13854
https://doi.org/10.1186/s13717-021-00285-6
https://doi.org/10.1016/j.bbrc.2005.05.068
https://doi.org/10.1016/j.bbrc.2005.06.086
https://doi.org/10.1016/j.phytochem.2004.01.006
https://doi.org/10.1016/j.phytochem.2004.01.006
https://doi.org/10.1016/j.toxicon.2006.07.037
https://doi.org/10.1016/j.toxicon.2006.07.037
https://doi.org/10.1089/jmf.2008.0113
https://doi.org/10.22270/jddt.v9i4-s.3372
https://doi.org/10.22270/jddt.v9i4-s.3372
https://doi.org/10.21203/rs.3.rs-585210/v1
https://doi.org/10.21203/rs.3.rs-585210/v1
https://doi.org/10.3390/ani12040428
https://doi.org/10.18502/ijpa.v16i4.7878
https://doi.org/10.18502/ijpa.v16i4.7878
https://doi.org/10.22069/PSJ.2020.18129.1598
https://doi.org/10.22069/PSJ.2020.18129.1598
https://doi.org/10.1007/s11250-019-02135-2
https://doi.org/10.1007/s11250-019-02135-2
https://doi.org/10.1016/j.yhbeh.2012.02.001
https://doi.org/10.5039/agraria.v10i3a4168
https://doi.org/10.5039/agraria.v10i3a4168


Page 18 of 18Bohórquez‑Medina et al. Journal of Ethnic Foods           (2025) 12:10 

 107. Chaturvedi OH, Sahoo A. Nutrient utilization and rumen metabolism 
in sheep fed Prosopis juliflora pods and Cenchrus grass. Springerplus. 
2013;2:1–7. https:// doi. org/ 10. 1186/ 2193‑ 1801‑2‑ 598.

 108. Sena MF, de Azevedo RV, Ramos APS, Carvalho JSO, Costa LB, Braga LGT. 
Mesquite bean and cassava leaf in diets for Nile tilapia in growth. Acta 
Sci Anim Sci. 2012;34:231–7. https:// doi. org/ 10. 4025/ actas ciani msci. 
v34i3. 13175.

 109. Girma M, Urge M, Animut G. Ground Prosopis juliflora pods as feed 
ingredient in poultry diet: effects on nutrient intake, muscle fatty acid 
composition, sensory quality and hematology of broilers. Pak J Nutr. 
2012;11:1014–22. https:// doi. org/ 10. 3923/ pjn. 2012. 1014. 1022.

 110. Mabrouk H, Hilmi E, Abdullah M. Nutritional value of Prosopis juliflora 
pods in feeding Nile tilapia (Oreochromis niloticus) fries. Arab Gulf J Sci 
Res. 2008;26:49–62.

 111. Ahmad A, Khan KA, Ahmad VU, Qazi S. Antibacterial activity of juliflorine 
isolated from Prosopis juliflora. Planta Med. 1986;52:285–8. https:// doi. 
org/ 10. 1055/s‑ 2007‑ 969153.

 112. De Gusmão RP, Gusmão TAS, Moura HV, Duarte MEM, Cavalcanti‑Mata 
MERM. Technological characterization of cookies made with different 
concentrations of mesquite flour during 120 days of storage. Braz J 
Food Technol. 2018. https:// doi. org/ 10. 1590/ 1981‑ 6723. 11617.

 113. Guilherme AA, Honorato TL, Dornelles AS, Pinto GAS, Brito ES, Rodri‑
gues S. Quality evaluation of mesquite (prosopis juliflora) pods and 
cashew (anacardium occidentale) apple syrups. J Food Process Eng. 
2009;32:606–22. https:// doi. org/ 10. 1111/j. 1745‑ 4530. 2007. 00233.x.

 114. González S, Castro W, Rincón F, Beltrán O, Bríñez W, Gonzalez S, et al. 
Functionality of Prosopis juliflora gum in the preparation of mango 
(Mangifera indica L.) nectar of low calorie content. Rev Tec la Fac Ing 
Univ del Zulia. 2011;34:39–47.

 115. Korus J, Witczak M, Korus A, Juszczak L. Mesquite (Prosopis L.) as a func‑
tional ingredient in gluten‑free dough and bread. LWT. 2022;168:11397. 
https:// doi. org/ 10. 1016/j. lwt. 2022. 113957.

 116. Correa MJ, Salinas MV, Carbas B, Ferrero C, Brites C, Puppo MC. Techno‑
logical quality of dough and breads from commercial algarroba–wheat 
flour blends. J Food Sci Technol. 2017;54:2104–14. https:// doi. org/ 10. 
1007/ s13197‑ 017‑ 2650‑4.

 117. Mestrallet MG, Nepote V, Quiroga PR, Grosso NR. Effect of prickly pear 
(OPUNTIA FICUS‑INDICA) and Algarrobo (PROSOPIS SPP.) POD syrup 
coatings on the sensory and chemical stability in roasted peanut prod‑
ucts. J Food Qual. 2009;32:334–51. https:// doi. org/ 10. 1111/j. 1745‑ 4557. 
2009. 00251.x.

 118. Nepote V, Mestrallet MG, Olmedo RH, Ryan LC, Conci S, Grosso NR. 
Chemical composition and sensory analysis of roasted peanuts 
coated with prickly pear and algarrobo pod syrups. Grasas Aceites. 
2008;59:174–81. https:// doi. org/ 10. 3989/ gya. 2008. v59. i2. 507.

 119. Gonzalez‑Montemayor AM, Solanilla‑Duque JF, Flores‑Gallegos AC, 
Lopez‑Badillo CM, Ascacio‑Valdes JA, Rodriguez‑Herrera R. Green bean, 
pea and mesquite whole pod flours nutritional and functional proper‑
ties and their effect on sourdough bread. Foods. 2021;10:2227. https:// 
doi. org/ 10. 3390/ foods 10092 227.

 120. Bigne F, Puppo MC, Ferrero C. Mesquite (Prosopis alba) flour as a novel 
ingredient for obtaining a “panettone‑like” bread. Applicability of part‑
baking technology. LWT. 2018;89:666–73. https:// doi. org/ 10. 1016/j. lwt. 
2017. 11. 029.

 121. Bigne F, Puppo MC, Ferrero C. Fibre enrichment of wheat flour with 
mesquite (Prosopis spp.): effect on breadmaking performance and stal‑
ing. LWT. 2016;65:1008–16. https:// doi. org/ 10. 1016/j. lwt. 2015. 09. 028.

 122. Berta E, Estévez A, Fuentes C, Venegas D, Escobar B, et al. Use of algar‑
robo (Prosopis chilensis (Mol) Stuntz) flour as protein and dietary fiber 
source in cookies and fried chips manufacture. Arch Latinoam Nutr. 
2009;59:191–8.

 123. De La Rosa AB, Frias‑Hernández JT, Olalde‑Portugal V, González 
Castañeda J. Processing, nutritional evaluation, and utilization of whole 
mesquite flour (Prosopis laevigata). J Food Sci. 2006;71(4):S315–20. 
https:// doi. org/ 10. 1111/j. 1750‑ 3841. 2006. 00001.x.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1186/2193-1801-2-598
https://doi.org/10.4025/actascianimsci.v34i3.13175
https://doi.org/10.4025/actascianimsci.v34i3.13175
https://doi.org/10.3923/pjn.2012.1014.1022
https://doi.org/10.1055/s-2007-969153
https://doi.org/10.1055/s-2007-969153
https://doi.org/10.1590/1981-6723.11617
https://doi.org/10.1111/j.1745-4530.2007.00233.x
https://doi.org/10.1016/j.lwt.2022.113957
https://doi.org/10.1007/s13197-017-2650-4
https://doi.org/10.1007/s13197-017-2650-4
https://doi.org/10.1111/j.1745-4557.2009.00251.x
https://doi.org/10.1111/j.1745-4557.2009.00251.x
https://doi.org/10.3989/gya.2008.v59.i2.507
https://doi.org/10.3390/foods10092227
https://doi.org/10.3390/foods10092227
https://doi.org/10.1016/j.lwt.2017.11.029
https://doi.org/10.1016/j.lwt.2017.11.029
https://doi.org/10.1016/j.lwt.2015.09.028
https://doi.org/10.1111/j.1750-3841.2006.00001.x

	Traditional culinary uses, food applications, and potential health benefits of Peruvian Mesquite (Prosopis juliflora, Prosopis pallida), research advances and challenges: a review
	Abstract 
	Introduction
	Materials and methods
	Search strategy
	Study selection

	Results
	Selection of studies

	Ancestral uses
	Nutritional benefits
	Potential health benefits
	Traditional culinary uses and food applications
	Challenges and future perspectives
	Conclusions
	Acknowledgements
	References


