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Abstract: Food composition data have a fundamental function in studies on nutrition, health, and
agriculture, among others. Many factors affect the nutrient content of food, and for this reason,
it is essential to have updated and reliable data on the composition of the main foods consumed.
The objective of this work was to develop a food composition database (FCDB) that compiles the
composition of native foods of Latin America, mainly grains/seeds, tubers, and derivatives. An
interdisciplinary work group of compilers was formed. A search of various sources was carried out
(scientific publications, laboratory and technical reports, and theses), and a total of 78 publications
were collected. For compilation, a form composed of eight worksheets was prepared. The initial sheet
contains general data and food identification; the remaining ones contain information on the proximal
composition, amino acids, fatty acids, vitamins, and minerals. Each section has an evaluation of data
quality, which determines whether it will be included in the FCDB or not. After an exhaustive analysis
based on compliance with the minimum requirements previously established, 58 publications and
laboratory reports were selected. The main reason for rejection was the lack of moisture information
(60%), followed by low data quality (30%). Information is available on the composition of at least 26
grains and derived products (i.e., quinoa, amaranth, and kafiiwa) and five tubers and roots (Andean
potatoes and ocas), which are currently being uploaded to the website (http://insibio.org.ar, accessed
on 16 December 2021) for user availability. This database will provide information on the composition
of regional foods generated and compiled using international standards.
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1. Introduction

The Food and Agriculture Organization of the United Nations (FAO) actively promotes
the conservation and sustainable use of biodiversity for nutrition and agriculture as a means
of increasing dietary diversity. However, at present, there is a strong tendency to reduce
the base of global food security to a few species. This decline reduces the ability of farmers
and ecosystems to adapt to changes and opportunities that arise. From a research point
of view, solving this situation requires a greater range of species. This involves revaluing
and including those that are used by populations and communities. In the case of the
Andean region, underutilized species are adapted to the agroecological conditions of the
region, are used by local farmers, and thereby contribute to sustainable production and
the stability of the ecosystem. However, there is limited knowledge of the nutritional
values of these species and a lack of strategies for their inclusion in food and nutrition
programs. Food composition data have a fundamental function in studies on nutrition,
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health, and agriculture, among others. Biodiversity is a concept that summarizes the
different kinds of organisms in the biosphere, namely, plants and animals, as well as genes
that have the organisms and their habitat. Many factors affect the nutrient content of food,
and for this reason, it is essential to have updated and reliable data on the composition
of the main foods consumed. This can be achieved through the preparation and use of
a food composition database (BDCA) and/or food composition tables (TCA) regionally
and nationally.

The Andes, with about 8000 km of travel on the western side of South America from
Venezuela to Patagonia, Argentina, are important geological heterogeneity ecological life
zones and host biodiversity. The most prominent influence of the Andes is the plant
biodiversity and cultural aspects. Some examples of crops typical of the native Andean
foods are Andean potatoes, oca, yacon, amaranth, cafithua, tarwi, and quinoa, among
others. Although these crops are native to different areas of Latin America, their cultivation
and consumption have spread to other areas of the world [1].

The process of preparing a table must follow standardized procedures, which guar-
antee a quality final product. That is why the Food and Agriculture Organization of the
United Nations (FAO) has made available a series of documents aimed at standardizing
production processes and a compilation of chemical composition data in order to maximize
the quality of the tables obtained [2].

Within this framework, the objective of this work is to report the process of preparing
an updated and methodologically adequate Table of Food Composition of Native Foods
of Latin American, which responds, among others, to the needs of food programs and
to the formulation of new healthy foods [3,4]. It is expected that this BDCA contributes
to the knowledge of forgotten or underutilized crops and, hence, contributes to their
recovery and revaluation; provides nutrition researchers with estimates of the contribution
of biodiversity to nutrition; allows agricultural researchers to select those crops or breeds
that have a high-quality nutritional profile for agricultural research, dissemination, and
larger scale production.

2. Materials and Methods
2.1. Description

The present work was based on the systematic compilation of food composition
data, both analytical and published or from laboratory reports, which was followed by
a methodological unification of the information compiled to develop a homogeneous
database. For this reason, this research is descriptive, cross-sectional, and retrospective.

To carry out the objective, a working group of technicians and professionals was
formed. It was important to train compilers in the general principles of compilation, orga-
nization of databases, and preparation of food composition tables, as well as in knowledge
of food sampling plans and analytical methods for data generation and quality verification,
thus forming the criteria for the selection of the material that is to be incorporated into
the BDCA.

2.2. Information Gathering

The database document repository is a collection of original online documents con-
taining analytical data, either from the scientific literature (e.g., searched for in PubMed,
ScienceDirect, or Scopus) or laboratory reports. All available information was taken as
the universal or target population, including published works, graduate and postgrad-
uate theses, laboratory reports, and papers presented and published at congresses and
scientific meetings.

2.3. Criteria for Inclusion of the Information in the BDCA

The inclusion criteria of the search pointed to works that contained the following
information:
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e  General information: name of the food; variety; a detailed description of the food;
analyzed part; scientific name; trade name (for industrialized products); the number
of samples analyzed; origin of the samples (geographic, local of acquisition); ana-
lytical methods used; bibliographic reference of the analytical method; origin of the
information (laboratory that performed the analysis).

e  Minimum food information: description of the handling of samples; humidity; per-
centage information of the nutrients analyzed; some index of variability as range or
standard deviation; analytical quality control; date of production of the food analysis.

2.4. Food Groups

Three food groups were defined (A—cereals and derivatives; B—vegetables and
legumes; C—seeds and derivatives) out of the 16 groups of LATINFOODS. Each group
was assigned an identification letter.

The food description was formulated using the updated 2017 LanguaL System. Lan-
gual is a food description thesaurus that provides a standardized language using faceted
classification. The descriptors include additional information (scientific names, references,
synonyms, processes). It also includes the Codex Alimentarius classification [5-7].

2.5. Compilation Forms

The designed compilation form is composed of eight worksheets. The initial sheets
contain general data and food identification; the remainder contain information on proxi-
mal composition, amino acids, fatty acids, water, and fat-soluble vitamins and minerals.
Each food is classified according to the system adopted by LATINFOODS; the group is
registered only with the letter to which it belongs, and then a three-digit numerical code is
given to each food entry, which indicates the order within the group. The unit of measure-
ment is g/100 g food on a wet basis (as consumed). For other nutrients, the units are those
agreed in INFOODS and are explicitly indicated. In all cases, the humidity data must be
included. Each section has an evaluation of data quality, which determines whether it will
be included in the FCDB or not (Figure 1).
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Figure 1. Latin American native food composition data compilation form.
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2.6. User Manual Preparation

The analysis and the preparation of the user manual was carried out with the guides
and steps necessary to complete the forms for the collection of native food composition
data. In addition, the working group was trained on how to use them. Criteria were agreed
on the type of data and description of the foods to be included in the compilation sheets.

3. Results
3.1. Number of Works Collected and Their Origins

After an exhaustive analysis based on compliance with the minimum requirements
previously established, 78 publications and laboratory reports were selected. After the first
step of the analysis of the compliance with minimum inclusion criteria and the evaluation
of data quality, 43 publications were incorporated into the database (Figure 2). Some
published works include more than one record for the analysis of the composition of
varieties of grains and seeds and also of simple derivatives, such as flours (for this reason,
the database currently has approximately 110 records, although it is updated every three
months). In the case of Latin American native foods, it is very important to determine
the variability within the same food because of the great biodiversity. Among the works
selected to be part of the database, the main countries in Latin America to which the
publications belong were Argentina, Mexico, Peru, and Ecuador. Outside Latin American
territory, publications from Canada, Nigeria, and Portugal, among others, were selected.
Regarding the period in which the works were published, these data are presented in
Figure 3.

Causes of Exclusion

Others
10%

Cientifics
papers

Thesis

Food not
commonly

Humidity
datais

consumed
30%

missing
60%

Figure 2. Causes of exclusion and distribution of data included in the BDCA.

3.2. Foods with more Frequency of Appearance

The database contains information on proximal composition only of vegetable ori-
gin, mostly raw, although some information on minimally processed products (flours) is
included. Information is available on the composition of at least 26 grains and derived
products (i.e., quinoa, amaranth, and kafiiwa) and five tubers and roots (Andean potatoes
and ocas). Moreover, also included are 11 legumes (chia and beans); 1 Sacha inchi; and 5
yellow, white, and purple maize, among others (Figure 4).
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Figure 3. Year distribution of published composition data.
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Figure 4. Foods and derivates included.

3.3. Causes of Rejection of Information and Data Quality

Of the total (N = 78) pieces of information collected, 43 (55.1%) were selected; the rest
were rejected for different reasons mainly due to the low quality of the data. Table 1 and
Figure 2 show the distribution of the data included in the BDCA and the causes of exclusion,
respectively. The main reason for rejection was the lack of information of humidity data
(60%), followed by food not commonly consumed (30%) and others (10%). Regarding the
quality of the data of the publications included in the database, Figure 5 shows to which
category the analyzed works belong.

Table 1. Amount of data accepted or rejected in the BDCA.

Accepted Data Not Accepted Data Rejected Data Total
N =43 N=15 N =20 N=78
55.1% 19.2% 25.6% 100%
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Figure 5. Data quality.

4. Discussion

In Latin America, most of the countries have developed TCAs, and although many of
them are not available on the web, this information should be prioritized. In general, the
amount of foods and micronutrients analyzed is low, so it is generally necessary to resort to
other sources of information, such as TCAs and BDCAs, developed outside the region and
that are more robust, such as those of the US, Denmark, and Canada. However, most of
these BDCAs do not contain information on Andean native products, therefore indicating
the importance of having a database with native foods of the region.

The working group held periodic meetings in which all the information was collected
and distributed to achieve agreements, uniformity of criteria, and management of the
compilation forms and how to complete them.

The information on the composition of the native foods entered into the BDCA refers
mainly to macronutrients; there are few works with water-soluble and fat-soluble vitamin
data. Some races of maize and varieties of chia were entered as average data taking into
account the content of the main nutrient, for example, protein or lipid content; all entries
are clearly explained in the section Observations of the worksheets. In other cases, the
differences in the content of some macronutrients, such as proteins, were so significant that
the data were entered into the BCDA as an individual record for each variety. In general,
there is also very little information on the content of fatty acids and amino acids in these
native Latin American foods. Quinoa and amaranth seeds are the food items that present
the most complete data.

Regarding the number of publications found in the systematic search, among the
native grains with the highest number of publications were quinoa and amaranth. To a
lesser extent, data were found on kafiiwa, chia, and legumes. Finally, Sacha inchi was
the food with the fewest records. It could also be observed that the publications referring
to these crops were made mainly between the years 2010 and 2012 and 2015 and 2016.
Currently, there is a decrease in scientific publications and reports on the composition of
these autochthonous foods.

This database is available to users at the following link: http://insibio.org.ar/.

5. Conclusions

A database is a tool that provides an affordable way to manage information on the
composition of native foods generated and compiled using international standards, which
are currently displayed in different types of scientific work.

This BDCA will contribute to bringing new insights into the research field of generally
underutilized genetic resources of biodiversity in Latin America, which could be used as
non-conventional food.


http://insibio.org.ar/
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A future goal is to continue the process of compilation, improving the harmoniza-
tion and standardization of composition data to allow their comparison and interchange.
Composition data for recipes and meals will also be compiled.

Institutional Review Board Statement: Not applicable, since this study does not involve humans.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available in figures and tables
within this article.
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