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Abstract 

A bibliographic review of the production of the Uruguayan scientifi c community in Analytical 

Chemistry and related fi elds, during the period 2000 – 2012 was performed. 

The search was carried out using the TIMBO portal (www.timbo.org.uy) available in Uruguay 

as a universal access to online scientifi c literature and international technology patents banks. 

A total of 38 journals were selected taking into account the publications of the considered 

period in Analytical Chemistry and from this search a total of 90 publications were obtained. 

It was found that 51% of the papers published in this period exhibit cooperation with other 

countries, mainly with Spain and Brazil.

This review shows that Uruguayan scientifi c production in Analytical Chemistry has been in-

creasing and also that there are contributions of Uruguayan researchers groups in high im-

pact journals.
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Introduction
Uruguay is a South American country situated between 

Argentina, Brazil and the Atlantic Ocean [1]. It is small if 

compared to its neighbors, with an area of 176.215 km2, 

and a population of about 3.3 million inhabitants accord-

ing to the latest census [2]. Exhibiting a high Human Devel-

opment Index of 0.783 [1] its population is considered well 

educated and presents a culture strongly infl uenced by its 

European origins.

Higher education in Uruguay has for a long time been 

provided by the state-supported Universidad de la Repúbli-

ca (UdelaR), which was in fact the only university in the 

country until 1984, when the Catholic University (Univer-

sidad Católica del Uruguay, UCU) was founded, this being 

the fi rst private university recognized in the country.

Currently, despite the existence of several private uni-

versities in the country, UdelaR, founded in 1849 and with 

about 80.000 students remains the most infl uential organi-

zation in terms of higher education and scientifi c research. 

Given that private universities are devoted mainly to the hu-

manities, social sciences, engineering and informatics, Ude-

laR remains the only university in Uruguay where Chemistry 

is taught, a fact that is refl ected in the high participation of 

its scientists in the total amount of published papers deal-

ing with chemistry and related disciplines.

Other public institutions however do share the eff ort 

in chemistry-related research, among them the Laborato-

rio Tecnológico del Uruguay, LATU (National Technology 

Laboratory), the Instituto Nacional de Investigación Agro-

pecuaria, INIA (National Institute of Agricultural Research), 

the Instituto Clemente Estable, and the Instituto Pasteur de 

Montevideo, the latter two dedicated to diff erent aspects 

of biosciences. 

Within the Universidad de la República, the School of 

Chemistry was offi  cially created in 1929 but was not in-

volved in scientifi c research for a long time. According to 

some authors, the modern concept of research in Chem-

istry was introduced into Uruguay by Giovanni Marini Bet-

tolo, an Italian researcher who visited the School in 1948 

and in subsequent years [3,4]. According to these authors, 

the fi rst group of Uruguayan researchers in chemistry was 

formed from this contact. Under their infl uence, the next 

generations of Uruguayan researchers in chemistry were 

educated, including some distinguished names such as the 

late Tomás Hirschfeld, an outstanding scientist well known 

for his achievements in the fi elds of analytical infrared spec-

trometry [5,6].

The present work attempts to review the production of 

the Uruguayan scientifi c community in analytical chemistry 

and related fi elds, during the period 2000 – 2012. 

Analysis of the references show two clearly diff erent 

types of papers, i.e., those where the focus of the work is 

the development of analytical techniques / methods, and 

those where already established analytical methods are ap-

plied to obtain results which are used for a certain purpose. 
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Most of the papers can be classifi ed as belonging to the 

second type, perhaps refl ecting an early stage in the evolu-

tion of the analytical community.

Concerning the analytical techniques used, a signifi cant 

number of papers deal with separation techniques such as 

gas and liquid chromatography, generally associated with 

selective detection techniques such as MS [7-37]. Many of 

these papers originate in research groups engaged in the 

determination of pesticides in food and other matrices. 

Spectrochemical techniques are widely used, appear-

ing frequently in the publications, with special emphasis 

on atomic spectrometry (AAS, ICP-OES, ICP-MS) [38-52] and 

near infrared (NIR) spectrometry [53-62], the latter applied 

to the analysis of diff erent types of foods.

Flow analysis and automation is a consolidated research 

line in Uruguay, and papers on these subjects appear fre-

quently. Several techniques such as fl ow injection analy-

sis (FIA) [63-70], multicommutated fl ow analysis (MCFA) 

[71-76] and sequential injection analysis (SIA) [77-80] have 

been used for the determination of organic and inorganic 

analytes. Several papers dealing with the fl ow analysis of lu-

bricating oils also show a specifi c application of these tech-

niques [63, 67, 68, 69, 71].

Lately, new research lines have evolved, focusing on the 

development of diff erent types of biosensors based on the 

use of nanoparticles and electrochemical detection [81-85].

Some interesting experiments for teaching analytical 

chemistry in university laboratories were published in edu-

cational journals [86-88]. 

Other techniques involve the use of immunoassays, 

spectrofl uorimetry, NMR and chemometrics among other 

miscellaneous topics [89-97].

Methodology
The search was performed using the TIMBO portal 

(http://www.timbo.org.uy/)  available in Uruguay as a uni-

versal access to online scientifi c literature and internation-

al technology patents banks. Scopus was the main biblio-

graphic database consulted, along with Scirus and Google 

Scholar. 

A total of 38 journals were selected taking into account 

the publications of about the last ten years in Analytical 

Chemistry.

The selected journals were: Journal of Agricultural and 

Food Chemistry, Talanta, Meat Science, Analytical and Bio-

analytical Chemistry,  Biosensors and Bioelectronics, Jour-

nal of Chromatography A, Agricultura Técnica, Journal of 

Chemical Education, Environmental Geochemistry and 

Health, Journal of Automated Methods and Management 

in Chemistry, Atomic Spectroscopy, Journal of Pharmaceu-

tical and Biomedical Analysis, Journal of Food Composi-

tion and Analysis, Analytical Methods, Journal of Near In-

frared Spectroscopy, Journal of Environmental Science and 

Health - Part B, Avances en Ciencias e Ingeniería, Journal 

of Chromatography B, Food Chemistry, Analytica Chimica 

Acta, European Food Research and Technology,  Analytical 

Chemistry, Applied Spectroscopy Reviews, Archives of En-

vironmental Contamination and Toxicology, Atmospheric 

Environment, Bulletin of Environmental Contamination and 

Toxicology, Environmental Geology, International Journal 

of Environmental Research and Public Health, International 

Journal of Analytical Chemistry, Journal of Chromatograph-

ic Science, Journal of Electroanalytical Chemistry, Journal 

of Food Engineering, Livestock Production Science, Plant 

Physiology and Biochemistry,  Soil &Tillage Research, Trends 

in Analytical Chemistry, Spectrochimica Acta B and Journal 

of the Science of Food and Agriculture. 

From this search a total of 90 publications were 

obtained.

Results and Discussion
The total population in Uruguay is 3.3 million inhabit-

ants according to the latest census [2] and the number of 

researchers per million inhabitants increased from 277.7 

in 2000 to 346 in 2008 [98], showing an important devel-

opment of scientifi c research in the last decade. This is re-

fl ected in the increase of publications per year in the area 

of Analytical Chemistry, as shown in Figure 1, however it is 

still a small discipline in relation to the country’s scientifi c 

community.

It is noteworthy that 51% of the papers published in the 

period considered correspond to work carried out in co-

operation with other countries, mainly with Spain and Bra-

zil. Distribution of the collaboration with other countries is 

shown in Figure 2.

The search employing the TIMBO portal (www.timbo.

org.uy) showed that the 78% of the publications were from 

Universidad de la República (UdelaR), which means that at 

least one of the authors belongs to the public university.

Figure 1. Evolution of the number of papers published in the last decade

Two of the most productive groups in terms of publica-

tions in Analytical Chemistry in the last fi ve years are those 

devoted to the investigation of organic contaminants at 

trace levels in food, and to fl avour analysis and enology. 
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Hence the signifi cant number of publications in journals 

such as the Journal of Agricultural and Food Chemistry, 

Journal of the Science of Food and Agriculture and Food 

Chemistry, among others. 

Figure 2. Cooperation with other countries in terms of publications in the last 
decade

Publications produced by groups dedicated to analyti-

cal automation and development of fl ow analysis systems 

can be found mainly in Talanta and Journal of Automated 

Methods and Management in Chemistry and, to a lesser ex-

tent, in the Journal of Pharmaceutical and Biomedical Anal-

ysis, and Analytical Methods, among others. Other impor-

tant research areas in Uruguay are related to environmental 

health, toxicology and electroanalytical chemistry. 

The distribution of the 90 selected publications is sum-

marized in Table I. This distribution also shows an interest-

ing number of publications in Meat Science, a fact that is in 

good agreement with the application of Analytical Chem-

istry in topics related with one of the main productive ac-

tivities of the country. The same observation can be made 

regarding the publications in Agricultura Técnica. 

While the number of publications is not high in the last 

decade, the highest percentage of them were published in 

journals whose ISI impact factor goes from 2.275 to 5.602. 

This shows that high impact journals in Analytical Chemis-

try include the contribution of Uruguayan researchers. 

Table I. Publications in the selected journals

Conclusions
This review shows that while scientifi c production in 

Analytical Chemistry in Uruguay is still small when com-

pared to other countries in the region, it has been increas-

ing in the last 10 years. Also it can be concluded that many 

contributions of Uruguayan research groups are published 

in high impact journals. 

Journal Percentage of publications

Journal of Agricultural and Food Chemistry 14

Talanta 10

Meat Science 6

Analytical and Bioanalytical Chemistry 6

Biosensors and Bioelectronics 4

Journal of Chromatography A 4

Journal of Automated Methods and Management 
in Chemistry

4

Agricultura Técnica 3

Journal of Chemical Education 3

Environmental Geochemistry and Health 3

Atomic Spectroscopy 3

Journal of Pharmaceuticals and Biomedical 
Analysis

3

Journal of Food Composition and Analysis 3

Analytical Methods 2

Journal of Near Infrared Spectroscopy 2

Journal of Environmental Science and Health - 
Part B

2

Avances en Ciencias e Ingeniería 2

Analytica Chimica Acta 1

European Food Research and Technology 1

Journal Percentage of publications

Journal of Chromatography B 1

Analytical Chemistry 1

Food Chemistry 1

Applied Spectroscopy reviews 1

Archives Environ. Contam. Toxicol 1

Atmospheric Environment 1

Bulletin of Environmental Contamination 
toxicology

1

Environmental Geology 1

International Journal of Environmental Research 
and Public Health

1

International Journal of Analytical Chemistry 1

Journal Chromatographic Science 1

Journal of Electroanalytical Chemistry 1

Journal of Food Engineering 1

Livestock Production Science 1

Plant Physiology and Biochemistry 1

Soil & Tillage Research 1

TrAC Trends in Analytical Chemistry 1

Spectrochimica Acta B 1

Journal of the Science of Food and Agriculture 1

Considering that research and development in Ana-

lytical Chemistry relies heavily on the investment in mod-

ern instrumentation, it can be hoped that the creation in 

2005 of the National Agency for Research and Innovation 

(ANII) will have a signifi cant impact refl ected in a sustained 

growth and improvement in scientifi c production in this 

area.

Knochen et al.
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