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Gastronomic uses of forgotten
foods such as chacha fruit and

loquat

Usos gastronomicos de los alimentos olvidados

como el chachafruto y el nispero

Abstract

Forgotten foods are species relegated from the
gastronomic scene as a consequence of a series
of economic, historical and cultural changes
that have caused them to be undervalued. The
objective of this research was to investigate the
uses of the Chachafruto (Erythrina edulis) and
the Medlar (Manilkara zapota).

The research was divided into phases: 1.
Interviews in market squares in the city of Bogota
seeking to establish the level of knowledge and
availability; 2. Physical and bromatological
analyses. 3. Application of recipe transformation
and standardization techniques. 4. Sensory panel.
The results obtained highlight the lack of
knowledge of the two species and low availability.
Products such as wrappers, chancacas, fritters,
pasta, cookies, pickles were generated; which
presented a high level of acceptance, evidencing
a preference for the consumption of sweet
preparations made from Nispero. In conclusion,
both species have a high potential to be
transformed

Keywords: native foods, endemic species,
regional cuisine, gastrobotany

Resumen

Los alimentos olvidados son especies relegadas
del panorama gastrondémico como consecuencia
de una serie de cambios de caracter econdomico,
historico y cultural que ha generado que sean
subvaloradas. El objetivo de esta investigacion fue
indagar sobre los usos del Chachafruto (Erythrina
edulis) y el Nispero (Manilkara zapota).

La investigacion se dividi6 en fases: 1.
Entrevistas en plazas de mercado de la ciudad
de Bogota buscando establecer el nivel de
conocimiento y disponibilidad. 2. Analisis fisicos
y bromatologicos. 3. Aplicacion de técnicas de
transformacion y estandarizacion de recetas. 4.
Panel sensorial.

Los resultados obtenidos, destacan el
desconocimiento de las dos especies y baja
disponibilidad. Se generaron productos como
envueltos, chancacas, buiiuelos, pasta, galletas,
encurtidos; los cuales presentaron un alto nivel
de aceptacion, evidenciando una preferencia
por el consumo de preparaciones dulces hechas
a partir de Nispero. En conclusion, las dos
especies cuentan con un alto potencial para ser
transformadas.

Palabras clave: alimentos nativos, especies
endémicas, cocina regional, gastrobotanica.
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1. Introduction

The term "forgotten foods" refers to plant spe-
cies that have been relegated from the diets of
the world's population and, as a consequence of
a series of political, historical, environmental,
economic, and cultural changes, are in danger
of extinction (Global Forum on Agricultural Re-
search [GFAR], 2011). These changes over the
years have led to the loss of food species world-
wide (Gonzales, 2008), which is why organiza-
tions such as the Food and Agriculture Organi-
zation of the United Nations (FAO), the World
Health Organization (WHO), and the Global
Forum on Agricultural Research (GFAR), pio-
neers in agriculture, nutrition and food security,
have allocated resources and efforts for the re-
vitalization of undervalued crops. The aim is to
preserve the genomes of plant species with high
nutritional value, thereby ensuring food security
for vulnerable populations, mitigating food shor-
tages, and strengthening the economies of small
farmers through the trade of these plant species
in local markets (GFAR, 2021).

However, these efforts have been overshadowed
by various factors, including the low supply and
demand for these foods in the market, as well as
a partial lack of knowledge about the gastrono-
mic and nutritional value provided by their con-
sumption (GFAR, 2021). In Colombia, 22 plant
species were recorded until 2019, including
fruits and tubers such as Erythrina edulis (cha-
cha fruit), Manilkara zapota (loquat), and Hie-
ronyma macrocarpa Mill.Arg. (motilon), Chry-
sobalanus icaco L. (icaco), Annona cherimola
Mill (custard apple), and Annona squamosa L.
(andn), just to mention a few examples. These
species, due to their low yields or the lack of
knowledge among villagers, have seen a gradual
decline in production in recent years, as they do
not generate significant profits for small produ-
cers and farmers. Consequently, they have opted
to replace these crops with more commercially
viable ones (Alvarez et al., 2019).

The world's largest seed bank, located in Sval-
bard, houses more than 65,000 food species. It

promotes the cultivation of these plant species
in small farming communities through entrepre-
neurship and crop substitution programs, which
include hundreds of varieties of beans, cassava,
and forages, aimed at preventing their extinction
and encouraging their consumption (Gonzales,
2022). Other entities, such as the Botanical Gar-
den of Bogota (JBB), promote the cultivation
and propagation of some undervalued species,
which, through research on their benefits, allow
the identification of possible uses at the gastro-
nomic and industrial level in order to promote
their local consumption (Botanical Garden of
Bogota, 2022). According to the above, of the 22
plant species identified at the national level, two
were selected as the objects of study: the chacha
fruit (Erythrina edulis Triana ex Micheli) and the
Loquat (Manilkara zapota (L.) P.Royen).

The chachafruto, also known as balua, nupo, ba-
luy, poroto, sachaporoto, jite, frisol calt or frijol
de arbol (Acero et al., 1992). It is a native food
of South America; its scientific name is Erythri-
na edulis, and it belongs to the Fabaceae family.

Its tree can reach heights of between 14 and 25
meters, and its fruit is spherical, ranging from
reddish to brown, depending on its ripening sta-
ge. Its average diameter ranges from 2.5 to 7 cm
(Molano, 2005). Its cultivation extends along the
Andes mountain range in the sub-Andean forest
zone (Prieto & Colonia, 2018). Regarding the
ancestral uses attributed to chacha fruit, we find
its sowing associated with the propagation of co-
ffee or lulu crops, as it helps fix nitrogen in soils,
an essential nutrient for the cultivation of other
plant species. Its consumption as feed for fatte-
ning animals is widespread nowadays. However,
there are records of its use for the preparation of
sancochos, custard, recipes, salads, cakes, cola-
das, fried foods, compotes, empanadas, and coo-
kies (Acero et al., 1992).

The loquat, on the other hand, is an exotic fruit;
its scientific name is Manilkara zapota, and it
belongs to the Sapotaceae family, genus Mani-
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lkara (Royen, 2007), which comprises more than
700 species and over 40 genera. A tree native to
the Americas, its growing area is in tropical and
subtropical climates at an altitude of 1200 m or
less above sea level (Karle Pravin & Dhawale
Shashikant, 2019). Its tree can reach 25 to 40
meters in height, and its fruit presents an ovoid
or circular shape with a diameter of approxima-
tely 6 to 9 cm. Its pulp is fibrous, juicy, sweet,
and reddish brown; its peel is brown with a rou-
gh texture (Karle Pravin & Dhawale Shashikant,
2019). Each fruit contains 2 to 12 seeds. These
have a flat oval shape and a shiny black color,
approximately 1 cm in diameter (Carrillo, 2022).
It is also known as zapotilla, nispero de monte,
nispero de anis, chicle, or chicozapote. Regar-
ding its gastronomic uses, it is usually consumed
fresh in juices, ferments, jams, and preserves
(Buitrago et al., 2004) ). According to figures

from the Ministry of Health, loquat consump-
tion at the national level is 1%; the departments
where this fruit is most produced and consumed
are Guajira and Atlantico with 2.2% of people,
Sucre with 1.4% at the regional level and Mag-
dalena with 0.3% (Ministry of Health and Social
Protection, FAO, (2013)).

The purpose of this research was to investigate
the gastronomic uses of two vegetable species
cataloged as forgotten foods, such as chacha
fruit (Erythrina edulis) and Loquat (Manilkara
zapota), to apply transformation techniques (de-
hydration, addition of sugar, thermal treatments,
pH modification, described in the document
Transformation and Culinary Preparations of
High Andean Species (Torres & Corzo-Barra-
gan, 2019), in order to diversify their form of
consumption.

2. Materials and methods

Species selection

Two species were identified: Chachafruto
(Erythrina edulis) and Nispero (Manilkara zapo-
ta). These were selected based on two criteria:
first, they were classified as forgotten foods ac-
cording to the group of endangered native spe-
cies mentioned in the article by Alvarez et al.
(2019), and second, their availability in the local
capital market.

Experimental design

The development of this research was divided
into four stages: (1) interviews in marketplaces
in Bogota, and (2)

2.1. Interview in marketplaces

For the development of this stage, a semi-struc-
tured interview was used as a data collection
instrument with 16 open and closed questions to
measure the level of knowledge about the two

species in question.

This format enabled the collection of both qua-
litative and quantitative data, including knowle-
dge of cultivation areas, gastronomic and
medicinal uses, memories associated with con-
sumption, common names, harvest seasons, and
consumption preferences, as well as quantitative
data such as the level of knowledge, weekly sa-
les in kilograms, frequency of consumption, and
sales prices.

The sampling method was non-probabilistic, in-
tentional, or convenience-based and was applied
with prior informed consent. A previous survey
was conducted among the sales stalls of the se-
lected marketplaces to identify the distributors
of the selected species. Thus, the interview was
conducted with those who attended the sales
stalls, comprising a sample of 60 people distri-
buted as follows: 17 people at Paloquemao Mar-
ket Square, 13 people at Siete de Agosto District
Market Square, and 30 people at Las Ferias Dis-
trict Market Square.
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2.2. Physicochemical and bromatologi-
cal analyses

Physicochemical and bromatological analyses
were conducted to determine aspects such as
Brix degrees, pH, firmness (kg/cm), moisture
content (%), total ash, crude protein (g), and
fiber percentage, following the procedure des-
cribed by Corzo and Plazas (2019). These data
were obtained through primary and secondary
sources.

2.3. Application of food preservation te-
chniques and recipe generation.

For this stage, a total of 18 recipes were selected
that obeyed three essential criteria: affinity with
applied transformation techniques described in
the document transformation and culinary pre-
parations of high Andean species (Hernandez
et al.,2019); classification as high consumption
products according to reports from ([ANDI],
Asociacion Nacional de Empresarios de Colom-
bia, 2023) the gastronomic identity associated
with the regional cuisines of Colombia ([ANDI],
Asociacidon Nacional de Empresarios de Colom-
bia, 2023). These recipes were: capacity negra
fritters, envueltos, yogurt, chachalacas, pickled,
chutney, arequipe, jam, bocadillo, fruit sauce,

3. Results

fruit cheese, flavored oatmeal, bean casserole,
frijoles cream, flavored rice pudding, sponged,
starch extraction for panders elaboration, com-
posite flours for making roscon with a substitu-
tion percentage of 15%, Ojo de buey cookie with
a substitution percentage of 15%, pasta with a
substitution percentage of 50% and bufiuelos de
Antioquia with a substitution percentage of 50%.

2.4. Sensory evaluation in untrained pa-
nel

The first group consisted of 20 children aged 7 to
13 years, for whom a format based on the 5-point
facial hedonic scale was used. The second group
consisted of 50 visitors to the Botanical Garden
of Bogota, aged between 18 and 65 years, who,
after filling out the informed consent form, used
the format based on the 5-point mixed hedonic
scale, where criteria of taste, aroma, texture,
appearance, and preference were evaluated.

After data collection, a factor analysis of varian-
ce (ANOVA) was performed to determine the
significant differences in the average evaluation
of each rating attribute (aroma, appearance, fla-
vor, and texture) across at least two products at
a significance level of 0.05. For this purpose, the
13 products subjected to the sensory panel were
grouped into two categories according to their
sensory qualities, specifically sweet and savory.

3.1. Interviews in marketplaces

The results of the interviews revealed that of the
60 stalls interviewed, only 10 sell chacha fruit, of
which 20% claim to sell between 11 and 14 kilos
per week; in the case of loquat, of the 60 stalls
surveyed, only three stalls sell loquat, of which
33% claim to sell only 3 kilos per week. The
cost per kilogram of chacha fruit ranges between
$6,000 (1.35 USD) and 7,000 pesos (1.56 USD),
while loquat is between $9,000 (2.03 USD) and
$12,000 (2.71 USD) per kilogram; these prices
vary according to the harvesting season.

Only 32% of those interviewed claimed to know
either of the two species. Of these, 9% know
the loquat, and 23% know the chachafruto.
Respondents were asked about the names they
use to identify these two plant species; for the
species Manilkara zapota, 37% said they knew it
as sweet sapote, another 37% knew it as loquat,
and 13% said they recognized it as zapotilla. On
the other hand, the species Erythrina edulis was
recognized as Balu (62%), Chachafruto (29%),
and 6% recognized it as proto, pites or chugas.

—
~
—_—

09seLIR)) SO[IB)) ‘Zed ZoIIQNNo) euLIR)) ‘Uedelleg-0z10) vuel(] ‘B1oIen) 0391(] ‘[e[lAB( dISuy



172

MASKANA doi: 10.18537/mskn.16.01.11

Regarding the frequency of consumption, 40%
of the respondents stated that they consume
chacha fruit once a month, followed by special
occasions with 27%. As for loquat, 43% stated
that they consume it according to its availability
in the market.

Asreported by the respondents on the origin of the
species, (11.67%) reported that the chacha fruit
came from Boyaca, and loquat (5%) reported that
it came from the Caribbean zone. Regarding the
harvest season for chacha fruit, most interviewees
stated that it is grown throughout the year, while
the loquat harvest was reported for December
(5%) and June (3.33%).

The most common uses of the two species are
human and medicinal consumption. The most
popular forms of consumption of chacha fruit are
soups and cooked dishes (43%) and sweetened
beverages (33%); as for loquat, its most common
consumption is associated with juices (72%) and
jellies (14%).

3.2. Physical and bromatological
analysis:
The results of the physicochemical and

bromatological analyses are listed in ( Table 1 ).

Table 1: Characterization of chacha fruit and Loquat.
Source: a. Corzo-Barragan D.C. (2023) b. (Karle Pravin &
Dhawale Shashikant, 2019).
PHYSICAL CHARACTERIZATION
CHACHAFRUTO NESPERO
Brix degrees 5.76 13.0
pH 6.5 5.4
Firmness (kg/cm2) 2.46 5.6
Edible part (%) 44 80
Total fruit weight (g) 165.76 275.4
Polar diameter (cm) 4.5 100.0
Equatorial diameter (cm) 2.02 50.0
BROMATOLOGICAL CHARACTERIZATION
CHACHAFRUTO* NESPEROb
% humidity 84.59 77.7
Total ash (g) 0.94 0.4
Crude protein (g) 19.32 0.6
Fiber 3.5 32
3.3. Selection of recipes and of the product. The formulation was carried out

transformation techniques applied:

The selection of recipes was based on the
physical aspects of the food, so the application of
some transformation techniques would enhance
the organoleptic characteristics. The application
techniques used are described in ( Table 2 ); a
total of 15 products were generated.

Forthe selected products, which were transformed
using the sugar addition technique, the reference
for the production of preserves, as described in
NTC 285 0f2007-12-1, on the production of jams,
sauces, and jellies, was followed, according to
the Brix level that corresponds to the production

as shown in ( Table 3 ).

On the other hand, for the preparation of chacha
fruit and loquat composite flours (Table 4),
the dehydration technique was applied at a
temperature of 58 °C for 8 hours for chacha
fruit and 15 hours for loquat. The dehydrated
food was then processed, and the sample was
classified according to ISO 3310-12000 grain
size standards, using standard sieves to obtain
three samples as follows: sample 1, standard
sieve No. 10 with a size of 2.00 mm, sample 2
standard sieve No. 16 with a size of 1.18 mm
and sample 3 standard sieve No. 30 with a size
of 600p.



Gastronomic uses of forgotten foods such

as chacha fruit and loquat

Table 2: List of recipes and transformation techniques applied

Source: Own elaboration.

Applied preservation and processing technology Chachafruit Loquat

Fruit sauce

Fruit sauce

Sugar addition Marmalade Marmalade
Arequipe Sandwich
chacha fruit paste
Dehydration - Walleye cookies
chacha fruit and loquat sandwich (Flour)  Buiiuelos from Antioquia (fruit flour elaboration)
Yogurt Yogurt
Wrapped (steaming) -
Pulping Fritters (Blanching process for mass -
production)
Scalding Pickle Chutney
Table 3: Formulation products processing technique sugar
addition
Source: Own elaboration.
Preparation Brix degrees Formulation
Fruit Sauce (chacha fruit and Loquat) 40° 40% pulp+40%sugar+20%water
Loquat Jams 65° 50% pulp + 50% sugar
Loquat Sandwich 72° 50%pulp + 50%sugar +1%lemon juice+
1%pectin
Table 4: Formulation of composite flours by dehydration
technique
Source: Own elaboration.
Preparation Percentage of substitution formulation Type of sample
chacha fruit paste 50% 50% sour chacha fruit flour ~ sample 3: standard sieve No.
+50% semolina 30 with 600p measurement
chacha fruit cake with 15% 15% fruit sprout flour + %85  Sample 2 standard sieve No.
medlar snack wheat flour 16 with a measurement of
1.18 mm.
Loquat Cookies 25% 25% Loquat flour + 75% sample 1, standard sieve
wheat flour No.10 with a size of 2.00 mm
Loquat Fritters 25% 25% Loquat Flour + 75% Sample 2 standard sieve No.
Corn Starch 16 with a measurement of

1.18 mm.

Products were also produced using the technique
of pulping the two foods, partially substituting
the main product, such as the chacha fruit fritters,
where 70% of the bean mass was replaced by
chacha fruit puree, chacha fruit wraps with 80%
substitution of the corn mass by chacha fruit
puree, and loquat chutney with 100% substitution
of the main product.

Regarding the transformation through thermal
treatments, two products were developed:
chacha fruit cream (prepared by cooking) from
a puree and chacha fruit sponge (prepared by
refrigeration) from a chacha fruit milkshake for
the elaboration of the pickle, scalding, and pH
change were used as transformation methods.
The product was then laminated with a thickness

[
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of 3 mm, and subsequently, vinegar and water
were added in a proportion of 10% vinegar, 85%
water, and 5% salt.

Other products, such as loquat yogurt, chacha
fruit yogurt, and loquat and milk rice, used
the fruit sauce of the two foods as an additive
ingredient after preparing the yogurt base and as
an accompaniment in the case of the milk rice.

3.4. Sensory panel

A sensory sampling of salted products: Figure
1 shows the results of the sensory evaluation of
the six products in the salted category concerning
four attributes that correspond to organoleptic
characteristics of the foods to be evaluated, such
as aroma, texture, appearance, and aroma, where
there is a clear preference for the chacha fruit
fritter, whose rating on the mixed hedonic scale
exceeded 4. The product least liked by consumers
was the Chacha fruit wrap, whose rating,
although the lowest, does not indicate a total
rejection in terms of taste, appearance, texture,
and aroma. The products with the highest scores
concerning the evaluation of the four attributes
were the chacha fruit Fritter, the chacha fruit
Cream, and the chacha fruit Pickle. On the other
hand, the chacha fruit wrap and the chacha fruit
paste received the lowest scores, with appearance
and texture being the determining factors in the
qualification of these two foods.

PREPARACIONES SALADAS

Figure 1: Sensory panel results for savory products

Source: Own elaboration

A sensory sampling of sweet products: Figure 2
shows the results of the sensory panel associated
with the nine products of the sweet category
evaluated, considering aroma, appearance, flavor,
and texture corresponding to the organoleptic
characteristics of the foods evaluated; where the
most accepted product in terms of flavor was the
chacha fruit roscon followed by loquat chancacas
and loquat cookies. On the other hand, chacha
fruit yogurt obtained the lowest score, followed
by loquat yogurt; however, its score was not
less than 3.5 on a scale of 1 to 5, indicating that
consumers did not entirely reject the product.
In terms of appearance, the sponge received the
highest rating, while the chutney received the
lowest; the aroma of the roscon received the
highest rating, and in terms of texture, the loquat
jam was the best rated.

PREPARACIONES DULCES

Figure 2: Sensory panel results sweet preparations

Source: Own elaboration

Analysis of Variance by factor (ANOVA)

A 1-way analysis of variance was applied for each
attribute with samples grouped in preparations
between salty ( Table6 ) and sweet ( Table7 )
compared in their category ( Table 5 ) with the
following results.

The Table 6 and the Table 7 show that there are
significant differences in the sensory evaluation
of both savory and sweet products, respectively.
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Table 5: Categories of Sweet and Savory Products

Source: Own elaboration.

Sweet Products

LOQUAT CHUTNEY

chacha fruit SPONGE

RICE PUDDING AND LOQUAT

LOQUAT CHANCACAS

chacha fruit CAKE AND LOQUAT SNACK

LOQUAT YOGURT

chacha fruit YOGURT

LOQUAT COOKIES

chacha fruit AREQUIPE

Savory Products

chacha fruit WRAP

chacha fruit FRITTER

LOQUAT FRITTER

chacha fruit CREAM

chacha fruit PASTE

chacha fruit PICKLE

Table 6: Analysis of variance: p-value for salted products.

Source: Own elaboration.

Sensory evaluation p-value Decision if a = 5%.
Appearance ~0% Significantly different
Aroma ~0% Significantly different
Taste 0.28 % Significantly different
Texture ~0 % Significantly different

Table 7: Analysis of variance: p-value for sweet products.

Source: Own elaboration.

Sensory evaluation p-value Decision if a = 5%.
Appearance 0.14 % Significantly different
Aroma ~0% Significantly different
Taste 1.93 % Significantly different
Texture 1.00 % Significantly different

4. Discussion

Ethnobotanical studies are important because
they allow knowing the traditional uses that
have been given to the species according to the
geographical area where they are conducted; in
Bogota, they have been conducted in popular
markets (marketplaces) where a large number

of plants are marketed (Giraldo et al., 2015),
in their study they describe the traditional use
of medicinal plants from the knowledge and
practices in eight marketplaces in the city of
Bogota, in order to identify promising plants
for their therapeutic potential and additionally

[
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evidence the possible irrational use that could be
generated in the community.

In this research, interviews conducted in Bogota
marketplaces enabled us to determine the number
of stalls where these species are commercialized,
the quantity of material sold, and the sale price.
This exploration allowed us to identify the
common names and the most popular uses.

Rubio et al. (2022) emphasize that the plant
species used in gastronomy have elements of
cultural heritage, community customs, family
relationships, ceremonies, myths, legends,
emotions, and scents, among others.

The proximate analysis carried out in the case
of Chachafruto coincides with that reported by
Marquez (2021) in terms of moisture and protein
parameters. However, the percentage of fiber
differs, as this research reported 3.5%, whereas
Marquez (2021) reported 8%. Likewise, the
percentage of ash presents a difference.

As for the processing techniques used, the
dehydration of the chacha fruit has been carried
out in several studies in order to obtain flour, given
its nutritional benefits, the methods of adaptation
and processing are similar to those carried out by
Conda (2021), but for use in dietary supplements
in animals, showing promising results in terms of
increased bovine milk production.

For loquat, the results of the bromatological
analysis coincide with those reported by Navarro
and Vega (2023). In addition, several studies
have been conducted on the bioactive compounds
present, and they have been used to treat various
health symptoms, as they have been reported to
be analgesic, anti-inflammatory, and antibacterial
(Bashir, 2019).

Regarding the loquat transformation processes
(Kaunsar & Shinwari, 2020), jam production
was also carried out to extend the shelf life of

the raw material and preserve its organoleptic
characteristics.

There is a lack of knowledge about the two
species under study, both in the local market
and among the participants in the sensory panel,
which is exacerbated by the limited supply in the
market and high prices. The people marketing
these foods often lack accurate information about
their origins, harvesting seasons, and production
areas.

The chacha fruit enjoys greater recognition than
loquat among respondents in marketplaces, who
report that their consumption level is low. As
for the nutritional contribution provided by the
consumption of chacha fruit, it complements
the daily diet's protein intake, as well as the
fiber contribution from loquat consumption. The
two species evaluated have high gastronomic
potential, given their versatility in preparing both
sweet and savory dishes. Their transformation
through the application of preservation
techniques is feasible; however, the low yield of
the two foods during the dehydration process can
lead to cost overruns in the production of flour-
based products. On the other hand, the flavor of
chacha fruit is more suitable for the production
of salt products, while loquat is more suitable for
sweet preparations.

The sensory panel revealed that both chacha
fruit and loquat products received a high level
of acceptance from the participants in the two
groups that participated in the panel; however,
there was a clear preference for loquat products
over chachafruit. Of the 15 products submitted
to the sensory panel, only three had an average
rating below 4: the chacha fruit yogurt, loquat
yogurt, and chacha fruit wrap.

Finally, according to the results, the most popular
products were Chachafruto roscones with a loquat
sandwich, loquat cookies, and Las Chancacas,
indicating a preference for sweet foods, especially
among children aged 7 to 13 years.
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5. Recommendations

It is recommended to continue researching these
species, given their potential, by conducting more
detailed studies on their nutritional composition
and health effects, as well as exploring the benefits
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