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ABSTRACT
A paste is a food of English origin adopted in Hidalgo, Mexico, over a hundred years ago. It is consumed as a convenience food 
and is very popular among students. The aim of this research was to determine the physicochemical, nutritional, and microbial 
quality of pastes as well as to obtain data on their consumption in a population of Mexican university students. The proximal 
composition, calories, sodium content, pH, water activity, and microbiological quality of 15 types of pastes were analyzed. 
Five hundred students from the largest public university in the State of Hidalgo in Mexico were surveyed to determine paste 
consumption. Pastes varied in their content of fat (12-25.7 g/100 g), protein (2.29-12.6 g/100 g) and carbohydrates (23.5-
52.7 g/100 g). The caloric content varied from 356 to 545 kcal/paste. The salty samples contained more sodium (216-693 
mg Na/100 g) compared to the sweet ones (54.9-74.1 mg Na/100 g). Samples presented large variability in microbial quality 
and only one sample had coliform growth. Almost all respondents (96.2%) reported consuming pastes, 49.7% consumed 
1 to 2 pieces per week, while 32% consumed 3 to 4. Participants considered that pastes were fast, convenient, and cheap 
and mentioned consuming them for their taste and practicality. Pastes represent an important source of calories and sodium 
in the diet. Labeling these types of foods will provide nutritional information and could prevent excessive consumption.
Keywords: Calories content; Convenience food; Empanada; Microbial quality; Paste; Physicochemical quality; University 
students. 
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INTRODUCTION
The paste (from the English word pasty) is a traditional 

baked Mexican food. It is prepared with wheat flour and a 
variety of salty and sweet fillings. This food is emblematic of 
the Mexican State of Hidalgo. Paste was introduced to Hidalgo 
by engineers and contractors from Cornwall, England in the 
19th century who arrived looking for silver1. Throughout 
the years, the English original recipe of the elaboration of 
pastes has suffered changes and adaptations, in many cases 
looking more like an empanada (pie). Ingredients like chili, 
chicken, chorizo2 and sausages were added, and others were 
changed, even the traditional English dough was replaced 
in some places with puff pastry.

Although there are differences between paste and 
empanada, these terms are often used interchangeably. 
The main difference is that the paste is baked with the raw 
filling while the empanada is filled with a sweet or savory 
cooked stew. Another difference is the type of dough 
used. Pastes are prepared using elastic dough, whereas 
some empanadas are made with puff pastry1,2. In Hidalgo, 
Mexico, it is common to use the term paste to refer to 
both pastes and empanadas. The term empanada is also 
used in countries such as Argentina, Colombia, Spain, the 
Philippines, Portugal, and Venezuela3,4,5,6,7, referring to a 
baked or fried product made with corn or wheat dough 
with salty fillings (in most cases). 

Today, pastes and empanadas are part of the cuisine 
and the tourist appeal of the Mexican State of Hidalgo. They 
are usually sold in convenience stores, malls, coffee shops, 
bus stations, on the road, and in school cafeterias. Their 
consumption is popular among the entire population due to 
some factors such as their convenience, practicality, price, 
and taste, making this type of food an important element 
of the diet, particularly among young people.

Eating habits are developed in the family nucleus during 
the first years of life and are consolidated in adolescence 
and youth. However, the diet of young people is a significant 
challenge, since during this stage of life there are important 

changes in lifestyles that can affect diet and prevail in the 
long term8,9,10. A trigger for these changes is the beginning 
of university education, during which many young people 
leave their parents’ home to live away, assuming diet 
responsibility for the first time9,11,12.

Some common errors observed in the eating habits of 
university students include the omission of meals (mainly 
breakfast), a decrease in the consumption of fruits and 
vegetables, lower intake of fiber and foods rich in calcium, 
inadequate hydration, excessive consumption of sugary, 
carbonated and alcoholic drinks, unhealthy snacking, limited 
diet variety and abuse in the consumption of foods with 
high caloric density and low nutritional value9,12,13.

Eating habits of university students are affected by 
lecture schedules and by the availability of food in the 
university campus. It is common that students get their 
food in vending machines, cafeterias and places with high 
availability of fast and convenience food12,14. In the state of 
Hidalgo, university students have access to the consumption 
of international fast food such as pizzas and hamburgers, 
as well as traditional high-calorie Mexican foods such as 
tacos, tortas, tamales and pastes.

Due to the ingredients used in the preparation of pastes, 
they are an important source of nutrients and calories. 
Additionally, these products are kept on display for sale 
at room temperature and without packaging, which may 
compromise microbial quality. Despite that, there is no 
information reported in scientific articles regarding the 
composition and quality or the consumption of pastes. 
Therefore, the aim of this research was to determine the 
physicochemical, nutritional, and microbial quality of pastes 
as well as to obtain consumption data in a population of 
Mexican university students. 

MATERIAL AND METHODS
To address the aims of this research, a quasi-experimental 

design with a quantitative approach was applied.
Samples. Pastes were obtained from a local micro 
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industry located in Hidalgo, Mexico. Fifteen samples of the 
main varieties produced (Figure 1) were analyzed. Samples 
were homogenized using a KRUP® food processor and 
were kept at 4 °C in hermetic plastic bags until analysis 
(within 24 hours).

Proximate composition and calories content. The 
proximate composition of samples was carried out by Official 
Methods of Analysis of the Association of Official Analytical 
Chemists15: Moisture (Method 935.36), ash (Method 930.22), 
crude fat (Method 935.38), crude protein (Method 950.36), 
crude fiber (Method 950.37) and carbohydrates obtained by 
difference method. Calorie content was calculated through 
the values obtained of protein, carbohydrates and fat. 

Physicochemical analysis (sodium content, 
pH and water activity)

Sodium content. This mineral was determined by 
inductively coupled plasma atomic emission spectrophotometry 
(ICP). A calibration curve of a standard solution of sodium 
(1 g of NaCl/L), with 7 dilutions in an interval of 0-150 mg/L 
was prepared. Standards were read using an Argon flow. 

The analysis was carried out according to Method 
3052 established by the EPA16 which includes digestion of 
the sample in a microwave accelerated reaction system 

(MARS X CEM®, North Carolina, USA). For digestion, 0.25 
g of fat and moisture free sample was weighed in HP500 
Teflon cups of CEM® and 10 mL of concentrated HNO3 
were added. Three slopes of temperature were used. The 
first (from room temperature to 165 °C during 5.5 min) 
and the second one (from 165 °C to 180 °C during 4.5 
min) were used for digesting organic matter, both with a 
pressure limit of 300 psi. The third slope was used to cool 
samples. Once digested, the samples were made up to 50 
mL with deionized water and read in the ICP under the 
same conditions as standards.

pH. pH determination was carried out according to 
Method 981.12 established by the AOAC15, grinding and 
mixing 40 g of sample (in triplicate) with 250 mL of distilled 
water until the formation of a uniform mixture which was 
stirred and adjusted at 20 °C. Measurements were made 
potentiometrically with an electrode previously calibrated 
with pH 4, 7 and 10 buffers.

Water activity (aw). The aw of the previously homogenized 
samples was determined in a series 3 AquaLab equipment 
(Decagon Series 3, Decagon Devices, Inc. WA, USA) 
previously calibrated with reference solutions of 0.5 M 
KCl and 6 M NaCl. Water activity values  of the reference 
solutions were 0.984 and 0.760 (at 25 °C), respectively.

Figure 1: Varieties of pastes analyzed.
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All proximate and physicochemical determinations 
were performed in triplicate.

Microbiological analysis. The presence of three groups of 
microbial indicators was evaluated using methods described 
in Mexican standards: Aerobic Bacteria Total Plate Count17, 
Mold and Yeast18 and Coliform Microorganisms Total Plate 
Count19. Samples were obtained in three random samplings 
done on three different dates and were prepared according 
to NOM-110-SSA1-1994 for analysis20. All microbiological 
determinations were made in duplicate.

Survey. A stratified survey was applied by random 
clusters conformed by 500 students distributed in 5 schools 
(School of Agricultural Sciences, School of Basic Sciences 
and Engineering, School of Administrative Economic 
Sciences, School of Health Sciences and School of Social 
Sciences and Humanities) belonging to the Universidad 
Autónoma del Estado de Hidalgo, México (UAEH). The 
total number of participants in the survey was calculated 
through probability sampling based on the total population 
of the five schools. The instrument applied was a face-to-
face self-administered questionnaire that included questions 
about consumption, frequency, flavors and reasons for paste 
consumption. The instrument was validated by an expert 

panel prior to application. The nature of the experiment 
and the objectives were explained to each participant, and 
those who voluntarily agreed to participate were surveyed. 
Participants remained anonymous and the survey did not 
ask for sensitive information nor represent any risk to their 
physical or mental health. For this reason, the approval of 
an ethics committee was not necessary.

Statistical analysis. All values reported are means of 
three replicates. Statistical analysis was carried out by using 
Minitab V. 17 software. Data were subjected to one-way 
analysis of variance at p= 0.05 using Tukey’s test.

RESULTS 
Proximate composition and calorie content. The 

results of proximate analysis and calorie content of the 
studied pastes are shown in table 1. In general, moisture and 
carbohydrates were the main components. Moisture was 
found in an interval of 33.4 to 50.9%, and carbohydrates 
between 23.5 and 39.1%. In the case of fat, the analyzed 
samples showed high contents: between 12 and 25.6%. 
Regarding protein and ash content, values were from 2.29 
to 12.6% and from 0.66 to 2.21%, respectively. The calorie 
contents of pastes analyzed were from 356 to 545 kcal.

Table 1. Proximate analysis (g/100 g sample) and calorie content in the analyzed pastes.

Sample Fat Protein Carbohydrates Calorie content for a paste*

 g/100 g g/100 g g/100 g kcal kJ

Blackberry jelly with cream cheese 13.6±0.20f,g,h 4.1±0.19g,h,i 39.1 417 1746

Strawberry jelly with cream cheese 17.9±0.42c 3.2±0.17j,k 37.1 456 1908

Pineapple jelly 12.7±0.14g,h 3±0.04k,l 37.3 389 1629

Apple jelly with cream cheese 13.9±0.69e,f,g 3.5±0.08i,j,k 36.7 404 1691

Rice pudding 12.6±0.45g,h 7.8±0.36c 38.7 424 1772

Potato with meat 15.6±0.12d 6.9±0.01d 30.4 409 1713

Black beans with chorizo 20.3±1.13b 4.4±0.17g,h 34.6 479 2003

Black beans with cheese 15.7±0.08d 3.8±0.10h,i,j 37.9 435 1820

Tinga (shredded chicken with onion 12±0.07h 5.2±0.13e,f 30.7 356 1487

and tomato sauce)

Botanero 14.6±0.06d,e,f 8.01±0.18c 27.5 385 1616

Mole verde (Mexican green sauce) 14.6±0.63d,e,f 12.6±0.60a 23.5 390 1633

Mole rojo (Mexican red sauce) 15.6±0.71d 8.3±0.18c 33.6 436 1822

Hawaiian (pineapple, cheese and ham) 15.3±0.64d,e 5.5±0.32e 28.8 389 1629

Potato with tuna 13.3±0.28f,g,h 2.3±0.11l 36.9 391 1636

Chorizo with cheese 25.6±1.03a 4.8±0.22f,g 34 545 2279

Traditional baked dough 25.7±0.13a 6.7±0.30d 52.7 663 2774

Baked puff pastry 25.4±0.11a 9.4±0.17b 49.7 657 2751

*One piece= 141.4 g.
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Physicochemical analysis (sodium content, pH and 
water activity). Table 2 shows the results of sodium content, 
pH and aw of pastes analyzed. Sodium values were found 
in an interval from 54.9 to 693 mg Na/100 g per sample. 
pH and aw values were from 4.07 to 5.98 and from 0.94 
to 0.99, respectively.

Microbiological analysis. The results of the microbiological 
analysis are shown in table 3. All the samples showed 
microbial growth during the three samplings carried out. For 
the aerobic mesophilic bacteria, the lowest value observed 
was 5 CFU/g (pastes with pineapple jelly, black beans with 
cheese, botanero, and choriqueso fillings), and the highest 
was 1.1 x 105 CFU/g (mole rojo paste). Regarding molds and 
yeasts, the lowest value observed was 5 CFU/g (pastes with 
rice pudding, apple jelly with cream cheese, mole rojo, 
mole verde, chorizo with cheese, black beans with cheese, 
and potato with tuna fillings) and the highest was 1.8 x 105 

CFU/g (mole rojo paste). Regarding total coliforms, the results 
obtained disagree with those reported for Colombian meat 
empanadas where 75% of the samples presented coliforms 
above the limit17 which was associated with poor handling 
after the cooking process. In the present research, only the 
paste with strawberry jelly with cream cheese filling showed 
growth during the first sampling (200 CFU/g). 

Survey. A total of 500 students from UAEH were 
surveyed, 65% women and 35% men, aged between 
17 and 31. Almost all (96.2%) stated that they consume 
pastes. The majority (49.7%) consumed 1 to 2 per week 
while 32% consumed 3 to 4. No preference for any filling 
was observed although black beans pastes were the flavor 
least consumed compared to the rest. In general, students 
consumed pastes primarily as a snack and lunch, and 
the main reasons for consumption were taste, price, and 
practicality (Figure 2).

Table 2. Sodium content, pH and water activity of analyzed pastes. 

 mg of Na pH at 25 °C Water activity (aw)

 in 100 g of sample in one piece*

Blackberry jelly with cream cheese 54.9±0.16p 77.6 4.07 0.974±0.002d

Strawberry with Philly cheese 74.1±0.36m 105 5.07 0.979±0.004c,d

Pineapple jelly 61.8±0.28o 87.4 4.57 0.982±0.003b,c,d

Apple jelly with cream cheese 60.8±0.73o 86 5.27 0.996±0.003a

Rice pudding 70.3±0.50n 99.3 5.94 0.943±0.005f

Potato with meat 593±0.83d 838 5.79 0.989±0.004a,b,c

Black beans with chorizo 517±1.20f 731 5.42 0.979±0.002c,d

Black beans with cheese 486±0.77g 687 5.98 0.987±0.001a,b,c

Tinga (shredded chicken with onion 237±0.74j 335 5.46 0.988±0.004a,b,c

and tomato sauce)

Botanero 684±0.41b 967 5.18 0.959±0.002e

Mole verde (Mexican green sauce) 353±1.59h 500 5.57 0.985±0.005a,b,c,d

Mole rojo (Mexican red sauce) 216±0.50k 305 5.82 0.981±0.009c,d

Hawaiian (pineapple, cheese and ham) 693±0.43a 980 5.54 0.982±0.002b,c,d

Potato with tuna 545±0.16e 771 5.69 0.993±0.001a,b

Chorizo with cheese 641±0.71c 906 5.34 0.945±0.003f

Traditional baked dough 171±0.97l 242 5.69 0.945±0.004d

Baked puff pastry 245±1.48i 346 5.34 0.945±0.005c,d

*One piece= 141,4 g.
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Questions: a How many pastes do you eat per week?, b What flavors of paste do you prefer?, c How do you consume it?, d In your opinion, a paste 
is…; e The main reason for your consumption of paste is… ICAp: School of Agricultural Sciences, ICBI: School of Basic Sciences and Engineering, 
ICEA: School of Commerce and Business Administration, ICSa: School of Health Sciences, and ICSHU: School of Social Sciences and Humanities

Figure 2: Results of the survey applied.

aAerobic mesophilic bacteria plated on agar for standard counts, incubated at 35 ºC for 48 h. bMold and yeast on potato dextrose agar, 
incubated at 25 ± 1 °C for 5 days. *= Estimated value according to the criteria of NOM-092-SSA1-1994. EG: Extended growth.

Table 3. Results of aerobic mesophilic bacteria, and molds and yeasts count in the analyzed pastes (CFU/g).

Sample Aerobic Mesophilic Bacteriaa Mold and yeastb

 Sampling Sampling
 1 2 3 1 2 3

Blackberry jelly with cream cheese <10 25* 85 60* 15* 190
Strawberry with Philly cheese 60 30 260 280 5* 260
Pineapple jelly 5* 5* <10 80* 15* <10
Apple jelly with cream cheese 25* 15* <10 <10 70* 5*
Rice pudding <10 45* 1300 <10 5* 85*
Potato with meat 37000 21000 21000 160000 4400 23000
Black beans with chorizo 4700 5* <10 1400 <10 5*
Black beans with cheese 5* 170* 190 170 55 40*
Tinga (shredded chicken with onion 55* 20* 270 10* <10 180*
and tomato sauce)
Botanero 10* 210 5* 40* 390 <10
Mole verde (Mexican green sauce) 640 25* 15* 25* 5* <10
Mole rojo (Mexican red sauce) EG 1200 110000 180000 270 85*
Hawaiian (pineapple, cheese and ham) 54000 30* 10* 60* <10 10*
Potato with tuna 4400 <10 5* 4400 <10 5*
Chorizo with cheese 65* 3300 5* <10 <10 <10
Control Negative Negative Negative Negative Negative Negative
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DISCUSSION
Proximate composition and calorie content. The main 

components of the pastes analyzed were moisture and 
carbohydrates. Its high moisture content (up to 50% in some 
cases) allows classifying this type of product as semi-stable14. 
Carbohydrates represented the second-largest component. 
The high values obtained for this nutrient are attributable 
mainly to the flour used for dough preparation and to some 
filling ingredients, particularly the sweet ones (rice pudding, 
pineapple, apple, blackberry, and strawberry jellies). 

The statistical analysis performed showed significant 
differences in the results obtained for fat (Table 1). Ten 
groups were found reflecting the variability in the content 
of this nutrient among samples. The high-fat content of 
pastes is due to the large amounts of butter and lard used 
in dough preparation. Additionally, because of the nature of 
their ingredients, some fillings such as beans with chorizo   
and strawberry jelly with cream cheese are also high in fat 
(20.3% and 17.9%, respectively). The type of dough and 
filling used are the main ones responsible for the final fat 
content of the pastes. 

Regarding protein content, the same pattern as fat 
content was observed since several groups were determined 
showing a statistical difference in this nutrient. Some pastes 
containing meat (mole verde and mole rojo) and cheese 
(botanero) represent a significant contribution to dietary 
protein intake. Since this protein is of animal origin, it is 
considered of high biological value. In general, the ingredients 
used in the elaboration of pastes do not contribute to ash 
and fiber content.

The samples analyzed presented a similar proximate 
composition to those reported for Philippine and Venezuelan 
empanadas6,7. A Philippine empanada is 40.6% carbohydrates, 
20.5% fat, and 6.6% protein while Venezuelan empanada 
is 30% carbohydrates, 13.3% fat, and 8.3% protein. 
Differences observed are due to different kinds of fillings 
of the Mexican pastes as well as the cooking method used 
(frying or baking).

This kind of food contributes to the intake of good quality 
protein (0.8 g/kg/day), fat (55 g/day), and carbohydrates 
(225-325 g/day) recommended by FAO/WHO21 considering 
a balanced distribution of a 2000 kcal diet. However, pastes 
are not perceived as the main meal, so overconsumption 
can occur, especially among the university population.

The dough used in the elaboration of pastes and the 
filling ingredients determined the high calorie content of 
these products. The results obtained (Table 1) are similar 
to those reported for Philippine empanadas which present 
372 kcal/100 g6, but higher than those from Venezuelan 
empanadas which contain 268 kcal/100 g7.

In our study, the samples with the highest caloric content 
were those whose fillings contained more fat (chorizo 
with cheese and black beans with chorizo). According to 
the recommendations for the Mexican population22 the 
average diet is 2000 kcal for women and 2500 kcal for 
men. The consumption of two pieces of the pastes with 

the aforementioned fillings represents 50% and 33% of the 
daily calorie needs for women and men, respectively. For 
this reason, it is convenient to consider the energy intake 
that this type of food represents to avoid overconsumption.

Physicochemical analysis (sodium content, 
pH and water activity)

Sodium content. Sodium is a macronutrient intentionally 
added in processed food as sodium chloride. Since excess of 
this mineral has harmful health effects, its content must be 
reported in product nutritional labels according to Mexican 
legislation23. The FAO/WHO recommend consumption 
of 2000 - 2400 mg Na/day21 and the daily sodium intake 
recommended for the Mexican population is 2400 mg24. 

There were significant differences in the sodium content 
of the analyzed pastes. The ANOVA and Tukey’s test showed 
several group differences. Compared to samples with salty 
fillings, pastes with fruit fillings (pineapple, blackberry, 
strawberry, and apple jellies) presented lower values. Sodium 
content is naturally low in fruits. In pastes with fruit jelly 
fillings, sodium content is mainly attributed to the dough, 
especially puff pastry, since it can contain amounts of salt 
up to 617 mg/100 g25,26. In the case of samples with salty 
fillings, sodium is added during dough preparation and for 
seasoning the filling. The samples presenting the highest 
levels of sodium (Hawaiian, botanero, and chorizo with 
cheese) contained ingredients like ham and sausage which 
are rich in sodium as a result of the curing process.

According to the sodium content determined in the 
samples analyzed, it is relevant to consider the contribution 
of this mineral when consuming these products. Excess 
intake of some pastes with salty fillings leads to exceeding 
the amount of sodium suggested by FAO/WHO. For 
example, the consumption of two pastes with Hawaiian 
filling, botanero, or chorizo with cheese provides almost 
2000 g of Na. 

pH and aw. Significant differences in the aw content 
of the analyzed pastes were determined and several 
group differences observed. The most relevant criteria for 
microorganism growth is aw value. To grow, bacteria, yeast, and 
mold need aw values of 0.90, 0.86, and 0.80, respectively27. 
The aw values obtained for pastes (>0.94) indicate that they 
are highly susceptible to microbial deterioration. Regarding 
pH, values higher than four favor microorganism growth 
in food products combined with other factors such as 
aw, temperature, and nutrients27. The pH values of pastes 
indicate that microorganisms can develop adequately in 
these food matrices. Pastes presented pH results similar 
to those reported for Colombian fried and pre-fried corn 
empanadas (pH between 5 and 6)5,28. However, the values 
obtained for aw observed for pastes were higher compared 
to the previously mentioned Colombian empanadas (0.79) 
and the Philippine empanadas with native Darag chicken 
filling (0.92)6. Unlike Colombian and Philippine empanadas, 
whose cooking method is frying, Mexican pastes are prepared 
by baking. The diversity of fillings (sweet and savory) of the 
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pastes, as well as their cooking method, impact pH, aw, and 
humidity values of the final product. 

Microbiological analysis. In general, the analyzed 
samples had acceptable microbiological quality; however, 
variability was observed in the results of the three samplings 
carried out, especially in mold and yeast count. Pastes with 
potato with meat and mole rojo fillings presented the highest 
values of these microorganisms. The composition of these 
particular fillings as well as some of their physicochemical 
properties (aw 0.94 and 0.98; pH 5.79 and 5.82 for potato 
with meat and mole rojo, respectively) could provide a 
more available source of carbon and nitrogen and a more 
appropriate environment for the growth of this type of 
microorganisms29. Samples with those fillings and Hawaiian 
pastes also exceeded the limits of aerobic mesophiles 
established in the Mexican regulations for cereals and bakery 
products30,31. The pastes can be considered as ready-to-eat 
products6. The standard requirement for aerobic bacteria for 
these types of products is <104 CFU/g of sample. Regarding 
coliform organisms, the blackberry with cheese paste was 
the only sample that showed growth of this type of indicator. 
The high moisture, aw, and carbohydrates content in the 
samples favor the growth of spoilage microorganisms5,28. 

Pastes and empanadas are prepared by baking or 
frying, which is usually enough to guarantee quality of the 
final product according to microbiological standards for 
this type of food4,6,17,19,30,31. However, once baked, these 
products are kept on display for sale at room temperature 
and without packaging. Therefore, microbial contamination 
of this type of product is a consequence of poor handling of 
the final product as well as factors associated with storage 
and distribution4,5.

Survey. The participating students belonged to 5 schools 
of the UAEH that offer careers in different areas (health, 
culinary, science and engineering, social sciences, and 
humanities, and agricultural sciences). Regardless of the 
school of origin, a high frequency of weekly consumption 
of pastes was observed. Pastes are cheap, practical, and 
tasty which can explain the level of consumption observed. 
Other reasons could be poor time management and school 
schedules since classes are usually continuous without lunch 
breaks. In addition, it has been reported that university 
students, in general, have unhealthy dietary habits9,11,12,13.

Students surveyed did not perceive pastes as nutritious 
or as a main meal, but they neither considered them as 
junk food. Due to their composition, those prepared with 
fillings containing meat are a source of high-quality protein. 
Adequately combined with other foods, pastes can contribute 
to diet variety and form part of a healthy menu.

Despite that, paste fat content must be considered 
since butter and lard are used in the preparation of the 
dough. These ingredients are a source of saturated fat. 
Also, significant amounts of sodium are used for dough 
preparation and fillings. As pastes are sold without a label, 
the consumer is unaware of their nutritional composition. 
Excessive consumption of this type of food contributes to a 

high intake of fat, sodium, and calories, which could favor 
overweight and obesity in university students.

CONCLUSIONS
Pastes are a good source of carbohydrates, protein, and 

fat. As part of a balanced diet, they can contribute to the 
daily intake of those nutrients. However, overconsumption 
must be avoided due to high calorie and sodium content, 
which are related to health problems like overweight, 
obesity, and hypertension. Pastes are susceptible to microbial 
contamination due to pH, water activity, and moisture 
content and to factors associated with their handling, storage 
and distribution conditions. This type of food is frequently 
consumed by the population, including university students. 
Pastes are an accessible, fast, tasty and inexpensive food. 
Labeling this kind of food will provide nutritional information 
to prevent excessive consumption.
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