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ABSTRACT

The objective of this review is to present an overview 
of some of the most commonly consumed artisanal 
Mexican cheeses, as well as those cheeses that show 
potential for a protected designation of origin. A de-
scription is given for each of these cheeses, including 
information on their distinguishing characteristics that 
makes some of them potential candidates for achieving 
a protected designation of origin status. This distinc-
tion could help to expand their frontiers and allow 
them to become better known and appreciated in other 
parts of the world. Due to the scarcity of scientific stud-
ies concerning artisanal Mexican cheeses, which would 
ultimately aid in the standardization of manufactur-
ing processes and in the establishment of regulations 
related to their production, more than 40 varieties 
of artisanal cheese are in danger of disappearing. To 
preserve these cheeses, it is necessary to address this 
challenge by working jointly with government, artisanal 
cheesemaking organizations, industry, academics, and 
commercial partners on the implementation of strate-
gies to protect and preserve their artisanal means of 
production. With sufficient information, official Mexi-
can regulations could be established that would encom-
pass and regulate the manufacture of Mexican artisanal 
cheeses. Finally, as many Mexican artisanal cheeses are 
produced from raw milk, more scientific studies are 
required to show the role of the lactic acid bacteria and 
their antagonistic effect on pathogenic microorganisms 
during aging following cheese making.
Key words: artisanal Mexican cheese, raw milk, 
pasteurized milk, protected designation of origin

INTRODUCTION

Currently, cheesemaking is one of the most important 
industries in Mexico, and it uses approximately 25% of 
the total milk produced in the country (SIAP, 2013). 
It is believed that at least a similar percentage of milk 
is used by small-scale or artisan cheesemakers for the 
production of cheese, which is not as easily quantified. 
The importance of this industry is reflected in the es-
timation that around 70% of all Mexican cheese comes 
from small-scale productions (Cervantes-Escoto et al., 
2008).

Among all the Mexican cheeses, quesos frescos, or 
fresh cheeses, are the most popular; almost 80% of 
the cheese consumed in Mexico falls within this cat-
egory (Jiménez-Guzmán et al., 2009; Torres-Vitela et 
al., 2012). Although artisanal Mexican cheese is often 
produced from cow milk, several varieties, such as Pan-
ela, are produced from sheep and goat milks as well as 
from cow milk or from a mixture of these (Rodriguez-
Nogales and Vázquez, 2007; Cervantes-Escoto et al., 
2008). Although fresh cheese is the most consumed 
variety in Mexico, there are several varieties of semi-
aged and aged cheeses such as Chihuahua and regional 
Cotija cheeses, respectively (Cervantes-Escoto et al., 
2008; Cesin-Vargas et al., 2012). In Mexico, nearly 40 
different varieties of cheese are recognized to date (Vil-
legas de Gante and Cervantes-Escoto, 2011; Villegas de 
Gante et al., 2014). The most important varieties are 
Fresco, Panela, Oaxaca, and Chihuahua, due to their 
large production volumes, whether by traditional, semi-
mechanized, or mechanized production (Cervantes-
Escoto et al., 2008; SIAP, 2013).

In spite of the fact that the production of cheese is a 
daily activity in Mexico, the tradition of manufacturing 
cheese did not originate in the Americas but rather 
during its colonization by the Spanish and subsequent-
ly in the colonial territory of New Spain (currently 
Mexico). During this period, the Spanish brought the 
first herds of cattle, sheep, and goats. From the milk 
of these animals, the production of a wide variety of 
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cheeses began. Subsequently, some of the production 
methods were modified, and many of these methods 
enriched with regional ingredients (e.g., chili peppers, 
annatto) by the local habitants, which gave rise to new 
varieties of cheese with unique sensory characteristics 
(Cervantes-Escoto et al., 2008; Hernández-Morales et 
al., 2010; Yescas, 2012; Villegas de Gante et al., 2014). 
Many of these varieties still exist today and form the 
basis of traditional Mexican cheesemaking (Villegas de 
Gante et al., 2014).

Because the majority of artisanal Mexican cheeses 
are produced from raw milk, they do not comply with 
Mexican regulations concerning food safety, which es-
tablish that all milk used for cheese production within 
the national territory must undergo pasteurization 
(SSA, 2010; Pomeón and Cervantes-Escoto, 2012). 
Therefore, cheeses that do not comply with such regu-
lations with respect to the need for pasteurization are 
at risk of disappearing. This situation is unfortunate 
considering that Mexican artisanal cheeses represent 
more than just food. These cheese and their means of 
production are strongly linked to their place of origin 
and are a testimony to the history and culture of the 
communities that produce them (Licitra, 2010; Villegas 
de Gante, 2012).

Although several papers have described character-
istics of specific artisanal Mexican cheeses, there is 
a need to present available knowledge of some of the 
most representative and popular varieties. Thus, the 
objective of this review is to present an overview of 
some of the most commonly consumed artisanal Mexi-
can cheeses, as well as those cheeses that show potential 
for a protected designation of origin (PDO).

THE CURRENT SCENARIO OF MEXICAN 
ARTISANAL CHEESES

The main characteristics of the most representative 
Mexican artisanal cheese varieties are summarized in 
Table 1. Artisanal Mexican cheese production is carried 
out throughout Mexico, mainly from raw milk pro-
duced by pure breed or mixtures of cattle breeds. Ac-
cording to their moisture content, cheese types include 
soft, semi-hard, and hard. In terms of maturation, most 
are unripened and few may be semi-ripened or ripened 
(Table 1).

Despite their importance in Mexico, artisanal cheeses 
are undergoing a crisis; for example, Oaxaca cheese was 
once exclusively produced using artisanal methods in 
the state of Oaxaca. However, today its production is 
mostly large-scale and mechanized and carried out in 
different regions of Mexico, therefore losing its regional 
character and putting traditional artisanal means 
of production at risk of disappearing. This situation 

is not exclusive to Oaxaca cheese: Chihuahua cheese, 
Panela, and fresh cheeses are facing the same problem 
of losing their regional character (Torres-Llanez et al., 
2006; Tunick et al., 2007; Cervantes-Escoto et al., 2008; 
Torres-Vitela et al., 2012; Villanueva-Carvajal et al., 
2012; Yescas, 2012; Villegas de Gante, 2012).

Several varieties of artisanal Mexican cheese such as 
Barca, Jobo, Astillero, and Ixtapan have completely 
disappeared. Other varieties such as Crema de Chiapas, 
Bola de Ocosingo (Chiapas), Guaje, Cincho, Hoja, 
Rueda, and Poro de Balancan (Tabasco) are produced 
and consumed in specific regions of the country, thus 
positioning themselves as regional products that are not 
well known outside of their areas of origin in Mexico. 
In fact, an additional difficulty surrounds the classifica-
tion of these cheeses, because several distinct variet-
ies may hold the same name but be different in taste, 
texture, and form, or they may have distinct names and 
in reality be the same kind of cheese (Cervantes-Escoto 
et al., 2008).

Another issue surrounding artisanal Mexican cheeses 
is that they may be considered unsafe for consump-
tion, as several studies carried out on “Mexican style” 
cheeses have associated them with different foodborne 
illness outbreaks (Linnan et al., 1988; MacDonald et 
al., 2005; Harris et al., 2007; Jackson et al., 2011). 
However, perhaps the greatest difficulty surrounding 
artisanal Mexican cheeses is the scarcity of available 
information, as only a few of these cheeses have been 
systematically characterized.

In general, previous publications of artisanal Mexi-
can cheeses have outlined their history, manufacturing 
process, and main characteristics (Cervantes-Escoto et 
al., 2008; Villegas de Gante et al., 2014). Some spe-
cific studies have focused on evaluating their sanitary 
quality (Solano-López and Hernández-Sánchez, 2000; 
Moreno-Enriquez et al., 2007; Torres-Vitela et al., 2012; 
Soto-Beltran et al., 2013; Alejo-Martínez et al., 2015) 
or physicochemical characteristics (De Oca-Flores et 
al., 2009; Hernández-Morales et al., 2010; Caro et al., 
2014; Gamboa Alvarado et al., 2013). Their sensory 
characteristics (Van Hekken et al., 2006; Paul et al., 
2012; Villanueva-Carvajal et al., 2012; Alejo-Martínez 
et al., 2015), texture, and rheological (or elastic) prop-
erties (Tunick et al., 2007; Van Hekken et al., 2008; 
Guerra-Martínez et al., 2012; Morales-Celaya et al., 
2012; Solís-Méndez et al., 2013) have also been evalu-
ated. Although still lacking in information, the microbi-
ota associated with artisanal Mexican cheeses has been 
studied and characterized (Torres-Llanez et al., 2006; 
Flores-Magallón et al., 2011; Renye et al., 2011; Saxer 
et al., 2013; Aldrete-Tapia et al., 2014; Alejo-Martínez 
et al., 2015), including the role of the different microbial 
groups present in these cheeses and their effect on food 
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Table 1. Principal characteristics of most representative Mexican artisanal cheeses

Name of cheese  Production area  
Type of  
milk used  Origin of milk  

Production  
level  Type  

Shape and  
weight  Reference

Adobera Jalisco, Guanajuato, 
Aguascalientes, 
Zacatecas

Raw Cow, Holstein Artisanal Soft, pressed, milled, 
fresh or slightly 
ripened

Prismatic-
rectangular; from 
500 g to 1 kg

Cervantes-Escoto 
et al., 2008

Asadero Durango, Chihuahua, 
Coahuila, 
Aguascalientes, 
Jalisco, Guanajuato

Raw Cow, Holstein Artisanal, 
Industrial

Filata, unripened Block-formed or 
hank; from 200 g 
to 5 kg

Cervantes-Escoto 
et al., 2008

Bola de Ocosingo Ocosingo and 
surrounding 
municipalities 
(Chiapas)

Raw Cow, Zebu-
Brown Swiss

Artisanal Outer hard rind, soft 
paste inside, semi-
ripened

Appears as a 
hard ball with a 
diameter between 
8 and 12 cm; 
from 500 g to 
1 kg

Cervantes-Escoto 
et al., 2008; 
Yescas, 2009

Chihuahua Chihuahua Raw, 
pasteurized

Cow, Holstein Artisanal, 
Industrial

Semi-hard, pressed, 
cheddarized, lightly 
cooked or uncooked, 
semi-ripened

Cylindrical-flat 
or rectangular 
prism; from 5 to 
10 kg

Tunick et al., 
2007; Van Hekken 
et al., 2007; 
Gamboa Alvarado 
et al., 2013

Cotija type Jalisco, Michoacán, 
Veracruz, Chiapas

Raw, 
pasteurized

Cow, Holstein, 
Holstein-Creole, 
Zebu-Brown 
Swiss, Holstein-
Zebu

Artisanal, 
Industrial

Hard, pressed, 
uncooked, ripened

Large format, 
cylindrical; from 
20 to 30 kg

Cervantes-Escoto 
et al., 2008

Crema de Chiapas Chiapas, Tabasco Raw Cow, Zebu-
Brown Swiss

Artisanal Soft, pressed, lightly 
ripened

Small pieces 
prismatic-
rectangular and 
cylindrical flat; 
from 250 to 
1,000 g

Cervantes-Escoto 
et al., 2008; 
Romero-Castillo 
et al., 2009

De Cincho Morelos, Guerrero Raw Cow, Zebu-
Brown Swiss

Artisanal Semi-hard, pressed, 
ripened

Cylindrical; >2 
kg

Cervantes-Escoto 
et al., 2008

De Epazote Hidalgo, Puebla, 
Tlaxcala, State of 
Mexico

Pasteurized Cow, Holstein 
Creole

Artisanal, 
Industrial

Semi-hard Cylindrical; from 
500 g to 2 kg

Cervantes-Escoto 
et al., 2008

De Hoja Veracruz Raw Cow, Zebu-
Brown Swiss

Artisanal Soft, autopressed, 
unripened

Small, cylindrical; 
around 250 g

Cervantes-Escoto 
et al., 2008

De Morral Hidalgo, Puebla, 
State of Mexico, 
Jalisco

Pasteurized Cow, Holstein Industrial Semi-hard, pressed, 
semi-ripened

Pillow shape; 
from 2 to 5 kg

Cervantes-Escoto 
et al., 2008

De Rueda Veracruz Raw Cow, goat (or 
mixture of both)

Artisanal Firm, chopping, 
lightly pressed

Cylindrical, flat, 
from 10.5 cm of 
diameter, 2.4 cm 
high. Other sizes; 
a few grams

Cervantes-Escoto 
et al., 2008

Fresco (Molido, de Aro, 
 Ranchero)

Practically 
throughout México

Raw, 
pasteurized

Cow, goat Artisanal, 
Industrial

Soft, fresh, 
unpressed, unripened

Cylindrical; from 
250 g to >1 kg

Torres-Llanez 
et al., 2006; 
Cervantes-Escoto 
et al., 2008

Guaje (de Bola) San Luis Potosi Raw Cow, Zebu-
Brown Swiss

Artisanal Filata, unripened Small guaje; from 
200 g to >1 kg

Cervantes-Escoto 
et al., 2008

Continued
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Table 1 (Conitnued). Principal characteristics of most representative Mexican artisanal cheeses

Name of cheese  Production area  
Type of  
milk used  Origin of milk  

Production  
level  Type  

Shape and  
weight  Reference

Mexican Manchego type Queretaro Pasteurized Cow, Holstein Industrial Semi-hard, pressed, 
uncooked ripened

Cylindrical-flat 
and rectangular 
prism; from 1 to 
5 kg

Lobato-Calleros et 
al., 2006

Oaxaca (de Bola, Quesillo, 
 de Hebra)

Practically 
throughout México

Raw, 
pasteurized

Cow, Holstein, 
Zebu-Brown 
Swiss

Artisanal, 
Industrial

Filata, unripened Balls or hanks; 
from 25 g to >1 
kg

Cervantes-Escoto 
et al., 2008; De 
Oca-Flores et al., 
2009; Villanueva-
Carvajal et al., 
2012

Region de Origen Cotija Sierra de Jalmich 
(Jalisco and 
Michoacán)

Raw Cow, Zebu-
Brown Swiss

Artisanal Semi-hard, hard, 
pressed, ripened

Large format, 
cylindrical; about 
20 kg

Chombo-Morales, 
2008; Flores-
Magallón et al., 
2011

Panela Practically 
throughout México

Raw, 
pasteurized

Holstein Artisanal, 
Industrial

Soft, fresh, 
unpressed, unripened

Inverted conical; 
from 0.5 to ~2 kg

Cervantes-Escoto 
et al., 2008; 
Torres-Vitela et 
al., 2012

Poro de Balancán Balancán and other 
townships in zone of 
rivers (Tabasco)

Raw Cow, Zebu-
Brown Swiss

Artisanal Soft, pressed, lightly 
ripened

Small pieces 
prismatic 
rectangular-
plane; from 250 
to 1,000 g

Cervantes-Escoto 
et al., 2008; 
Aldrete Tapia et 
al., 2014; Alejo-
Martínez et al., 
2015

Sierra Jalisco, Guanajuato, 
Michoacán

Raw Cow, Holstein Industrial Semi-hard, pressed Cylindrical; >2 
kg

Cervantes-Escoto 
et al., 2008

Sopero Tabasco Raw Cow, Zebu-
Brown Swiss

Artisanal Soft, chopping, 
lightly pressed

Prismatic-
rectangular, 
cylindrical of 500 
g to 1 kg

Cervantes-Escoto 
et al., 2008

Tetilla Nayarit Raw Cow, Zebu-
Brown Swiss

Artisanal Semi-hard, fresh, 
lightly ripened or 
ripened

Conical form 
with 10–12 cm 
of base; close to 
1 kg

Cervantes-Escoto 
et al., 2008

Trenzado Veracruz, Oaxaca Raw Cow, Zebu-
Brown Swiss

Artisanal Filata, firm, 
unripened

Braiding Cervantes-Escoto 
et al., 2008
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safety, sensory characteristics, and shelf life. Although 
there are several artisanal Mexican cheese varieties, few 
have been fully characterized (Table 1).

The fact that scientific studies on artisanal Mexican 
cheeses are scarce, the lack of standardization in manu-
facturing processes, and the deficient organizational 
capability on behalf of cheese producers have led to 
lack of specific defined standards. For all of these rea-
sons, none of these cheeses have been included within a 
PDO classification system. However, the panorama has 
begun to change, as some organizations specializing in 
artisanal cheese, with the support of research centers 
and Mexican universities, have obtained a collective 
mark for regional Cotija cheeses (Poméon, 2007), Bola 
de Ocosingo, Poro de Balancan, and Crema de Chiapas. 
Although the distinction of a collective mark is not 
the same as PDO, it represents an official protection 
and competitive advantage for the producers of these 
cheeses, so that consumers may differentiate between 
genuine artisanal cheese and its imitations. In addition, 
the collective mark serves to guarantee product quality 
and a fair price for cheesemakers. This demonstrates 
the need for groups of experts that support cheesemak-
ing organizations to unite and carry out studies on the 
different varieties of Mexican artisanal cheeses with 
the goal of obtaining information that would help to 
protect and to regulate their production in agreement 
with Mexican regulations surrounding food safety. This 
would offer protection to Mexican traditional cheeses so 
that they would not lose their artisanal character and it 
would guarantee the quality and safety of the product.

MAIN MEXICAN ARTISANAL CHEESES

Queso Fresco

Queso Fresco (QF) is the most popular and most 
consumed cheese in Mexico and Latin America and 
comes in several varieties, including Aro, Molido, and 
Ranchero (Torres-Llanez et al., 2006; Cervantes-Escoto 
et al., 2008). This type of cheese is produced not only 
throughout Mexico but also in other regions of the con-
tinent (Cervantes-Escoto et al., 2008). In recent years, 
the popularity of QF has increased among North Amer-
ican consumers; in 2012, more than 224 million pounds 
of Hispanic style cheeses were produced in the United 
States, and of those, QF was the most consumed (Van 
Hekken et al., 2012; NASS, 2013).

As QF is produced on a mass scale, the manufactur-
ing process and the ingredients used for its production 
are similar in many regions and countries of the Ameri-
can continent. However, due to small variations in the 
manufacturing process and the ingredients utilized, the 

physicochemical composition of QF differs according to 
the producing region (Van Hekken and Farkye, 2003).

On the other hand, artisanal Queso Fresco (Figure 1) 
may be distinguished in Mexico by the lack of standard-
ization during its manufacturing process. In general, 
its physicochemical composition is characterized by a 
moisture content ranging from 46 to 67% and by 14 to 
29% fat, 15 to 21% protein, and 1 to 3% salt. Artisanal 
QF may be produced with whole, partially skimmed, 
or skim milk and has a short shelf life. It is formed in 
a cylindrical shape, and its weight varies widely, from 
200 g to 1 kg. The texture is soft and creamy, and 
its color is bright white. The cheese crumbles easily, 
and its flavor is lightly reminiscent of fresh, salty milk 
(Figure 1; Torres and Chandan, 1981; Van Hekken and 
Farkye, 2003; Torres-Llanez et al., 2006).

In general, artisanal QF is produced from raw milk 
using traditional manufacturing methods and on a small 
scale, often with the use of a commercial curdling agent 
and without the addition of a starter culture. Due to 
its production attributes, a large diversity of lactic acid 
bacteria (LAB) are present throughout the cheesemak-
ing process, which acidify the milk and give rise to the 
typical characteristics of this cheese (Higuera-Ciapara, 
1986; Torres-Llanez et al., 2006).

Queso Panela

Queso Panela (QP) is produced in practically all 
regions of Mexico and is similar in characteristic to 
Greek feta cheese. It is soft and white in color, has 
hints of fresh, sweet milk flavor, and takes the form of 
the basket in which it is pressed (Figure 2). Although 
mainly produced from pasteurized cow milk, QP may 
be occasionally produced from sheep or goat milk or a 
mixture of these milks, and either whole or partially 

Figure 1. Artisanal Mexican queso Fresco.
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skim milk can be used (Cervantes-Escoto et al., 2008; 
Jiménez-Guzmán et al., 2009). As QP is generally pro-
duced with pasteurized milk, the type of facility where 
it is made generally has a certain level of automation 
(semi-automatic or automatic; Cervantes-Escoto et al., 
2008). However, this cheese is also produced in smaller 
proportions from raw milk by artisanal cheesemakers 
(Figure 2).

Queso Panela is widely popular in Mexico, where in 
2012 alone, nearly 20 million pounds were produced, 
making it one of the cheeses with highest production 
volumes in Mexico (SIAP, 2013). Its popularity likely 
resides in the fact that it is considered to be “healthy” 
by consumers because of its low fat content (Lobato-
Calleros et al., 2006). However, due to its moisture con-
tent (53–58%), it is very perishable (Saxer et al., 2013). 
It is marketed in portions weighing from approximately 
0.5 to 2 kg (Cervantes-Escoto et al., 2008).

The process of producing QP is relatively simple and 
similar to that of nearly all Mexican quesos frescos. 
One of the distinguishing characteristics of this cheese 
is its form, as it is molded in wicker, palm, reed, or 
plastic baskets (Cervantes-Escoto et al., 2008).

Recently, Saxer et al. (2013) characterized the micro-
biota of several Mexican cheeses and found that LAB 
from the Lactococcus and Enterococcus genera and the 
yeast Candida guilliermondii are the most important 
bacterial and fungal populations for QP cheese, which 
is interesting, considering that a starter culture is not 
used for the production of QP. This implies that bacte-
rial and fungal populations are present in the processing 
environment and very likely contribute to the develop-
ment of the taste, smell, and texture of QP.

Queso Oaxaca

Queso Oaxaca (QO), also known as queso de Hebra, 
de Bola, or Quesillo, is a stretched, pasta filata cheese 
that is widely popular and one of the most consumed 
dairy products in Mexico. Its name is linked to the 
state of Oaxaca, where it likely originated (De Oca-
Flores et al., 2009; Domínguez-López et al., 2011). 
However, it is currently produced in several distinct 
regions of Mexico at an artisanal scale as well as at a 
larger, industrial production level, from either raw or 
pasteurized milk from both multi-purpose and special-
ized cattle livestock (Zebu-Brown Swiss, Zebu-Holstein; 
Cervantes-Escoto et al., 2008).

Queso Oaxaca is considered a fresh cheese and may 
contain a moisture content of up to 50% (Cervantes-
Escoto et al., 2008; Villegas de Gante et al., 2014). 
During the manufacturing process for this cheese, the 
curd is acidified until reaching a pH level of 5.3 and 
then kneaded in hot water and stretched. Afterward, 

thin strips are formed from the forming cheese, which 
are cooled in salted water and then cut into segments 
(Figure 3). Subsequently, the segments are braided into 
the typical ball or knot form, which can weigh from a 
few grams to several kilograms (Cervantes-Escoto et 
al., 2008; Villegas de Gante et al., 2014; Caro et al., 
2011).

The artisanal production process of genuine QO is 
similar to that of Mozzarella cheese (Yescas, 2012), and 
it requires specific knowledge of several critical steps 
during the manufacturing process that need to be rec-

Figure 2. Artisanal Mexican queso Panela.

Figure 3. Artisanal Mexican queso Oaxaca.
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ognized by the artisan, such as the necessary acidity 
to obtain a stretchable cheese or the quantity of salt 
that should be added. These cheesemaking abilities are 
essential to minimizing variability between different 
production batches and their sensory and structural 
characteristics (Morales-Celaya et al., 2012). Due to its 
production from raw milk, its flavor notes are milky, 
buttery, acidic, and fermented (Villanueva-Carvajal et 
al., 2012; Yescas, 2012). The combination of these fac-
tors make QO an exquisite cheese for the taste palate, 
and it is unique among traditional Mexican cheeses due 
to its delicate manufacturing process.

Queso Chihuahua

Queso Chihuahua (QCH), also known as Mennonite 
or Chester cheese, is a traditional cheese from the state 
of Chihuahua. This cheese is marketed in blocks that 
range from 250 g to 10 kg (Figure 4) and is semi-hard, 
pressed, easy to melt, and slightly matured for 3 to 6 
wk, with sour, bitter, and salty notes (Van Hekken et 
al., 2006; Cervantes-Escoto et al., 2008). It is mainly 
produced from pasteurized cow milk, either whole or 
with a standardized fat content (Van Hekken et al., 
2007; Cervantes-Escoto et al., 2008). The origin of this 
cheese is linked to the Mennonite communities that 
migrated from Canada to Mexico in the 1920s and 
settled in the state of Chihuahua (Cervantes-Escoto et 
al., 2008). Currently, QCH is also produced in regions 
where Mennonite settlements do not exist, which has 
resulted in the existence of many varieties of QCH that, 
although considered genuine, possess their own unique 
set of characteristics.

Queso Chihuahua arose from the production of 
Cheddar cheese by Mennonite communities. Upon 
attempting to produce Cheddar cheese by Mennonite 
communities in Mexico, QCH was manufactured. The 
most critical phase during the manufacture of QCH is 
during its cheddarization. During this step, the Dornic 
acidity is maintained at 32 to 38 degrees Dornic (°D), 
which is crucial to the development of the unique char-
acteristics of this cheese.

Recently, in an attempt to standardize the manu-
facturing process for QCH, governmental authorities, 
along with support from academic, industrial, and chee-
semaking organizations, established and approved the 
Mexican regulation NMX-F-738-COFOCALEC-2011, 
which declared that milk destined for the production 
of QC should undergo a pasteurization process (CO-
FOCALEC, 2011b). Independently of this requirement, 
QCH continues to be produced from raw milk by arti-
sanal cheesemakers, resulting in a cheese that is softer 
in texture and that has a more intense flavor than if 
it were produced with pasteurized milk (Van Hekken 
et al., 2006). Some of the LAB of raw milk that influ-
ence the taste and texture of this cheese have been 
identified and proposed as potential starter cultures for 
standardized production of this cheese (Renye et al., 
2011; Ortiz-Estrada, 2014). The most abundant identi-
fied microorganisms in QC were those of the genera 
Lactococcus, Lactobacillus, Streptococcus, Leuconostoc, 
and Enterococcus, as determined by DNA sequenc-
ing following denaturing gradient gel electrophoresis 
(DGGE) of PCR products obtained from DNA ex-
tracted from samples (Ortiz-Estrada, 2014).

Queso Bola de Ocosingo

Queso Bola de Ocosingo (QBO) is unusual com-
pared with other artisanal Mexican cheeses because it 
is formed from 2 cheeses, one bundled inside another. 
Its production process is peculiar and has been passed 
from generation to generation since the arrival of 
cattle livestock in the region. Queso Bola de Ocosingo 
is formed into a hard, spherical shape (Figure 5) and 
weighs approximately 1 kg (Cervantes-Escoto et al., 
2008).

Although the Italian cheese Cacciocavallo is simi-
lar in shape and type, it is thought that QBO was 
originally inspired by the Dutch cheese Edam. Queso 
Bola de Ocosingo was the first cheese to be collectively 
branded in Mexico, and a wider protection, such as a 
PDO classification, has recently been sought for this 
cheese. Its distinction as a collective mark is based 
upon its artisanal production that uses raw milk exclu-
sively from Zebu-Brown Swiss cattle in Ocosingo, an Figure 4. Artisanal Mexican queso Chihuahua.
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area located in the northeastern region of the Mexican 
state of Chiapas (Yescas, 2009).

The production of QBO can be divided into 2 phases: 
(1) the acidification of the milk and a use of a mix of 
coagulants to solidify the cheese rennet and acidic whey 
obtained from the previous day, and (2) the preparation 
of an outer lining from skim milk. The production of 
QBO starts with the curdling of the milk for 24 h, after 
which it is placed in a sack or cotton cloth to drain 
the whey. Afterward, a small amount of salt is added, 
and the curds are placed on a new cloth for 8 d until 
the cheese matures. During this ripening process, the 
cloth is changed every 3 d and the curds are kneaded. 
Finally, the cheese is compacted by hand into the shape 
of a ball and covered with 2 successive layers of stringy, 
curling milk produced from skim milk, which is rich is 
casein and which, upon cooling and airing out, hardens 
and functions as a protective packaging (Cervantes-
Escoto et al., 2008). Inside, the cheese is bright yellow 
in color, with a creamy texture and a milky, salty, and 
fresh taste (Yescas, 2009).

Queso Poro de Balancan

Queso Poro de Balancan (QPB) is a regional cheese 
produced only by artisanal cheesemakers located in 
the municipalities of Balancan, Tenosique, Jonuta, and 
Emiliano Zapata (river zone) in Tabasco, Mexico. The 

beginnings of its artisanal production date back more 
than 50 yr. This cheese was recently protected as a 
collective mark. Currently, different characterization 
studies are being carried out to analyze the microbiota 
of QPB during the different stages of its manufacturing 
process, with the goal of understanding its composition 
and the possibility of scientifically standardizing its 
production as part of a strategy to achieve a wider pro-
tection as a PDO product (de la Rosa Alcaráz, 2013, 
2015; Aldrete-Tapia et al., 2014).

Queso Poro de Balancan is a fresh cheese, although 
it can involuntarily mature in up to 4 wk if its distribu-
tion is slow. It is marketed in small, rectangular pieces 
(Figure 6) and covered with wax and yellow cellophane. 
Queso Poro de Balancan is demineralized and crumbly 
because the curds and forming cheese are layered on 
top of each other during the molding process. There-
fore, when QPB is cut, it appears to be separated in 
layers and on occasion has small holes (“poros” or 
pores), resulting in its name. Its porous appearance is 
also a common effect of the typically present microbi-
ota (Cervantes-Escoto et al., 2008; de la Rosa-Alcaráz, 
2013, 2015).

For the manufacture of QPB, only raw milk from the 
Zebu-Brown Swiss variety of cattle is used. Its specific 
production processes are crucial for achieving its char-
acteristic acidity and taste. As part of the first step in 
the process, to set the milk, a mix of rennet and acidic 
whey (obtained by fermentation of the whey from the 
previous day’s production) is used. Afterward, the 
cheese is cut in blocks, left to rest for 2 to 4 h, and then 
immediately placed in wooden molds to drain the whey 
for 24 h. After 24 h, the cheese is transferred to small 
molds and pressed in a rustic wooden press for 2 d. 

Figure 5. Artisanal Mexican queso Bola de Ocosingo.

Figure 6. Artisanal Mexican queso Poro de Balancan.
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Once pressed, the cheese is partially matured on wooden 
shelves, called “roperos” in Spanish (“wardrobes”) for 3 
or 4 d. During this time, the rind of the cheese receives 
an additional application of salt. Finally, the cheese is 
covered with wax and wrapped in cellophane.

The dynamics and diversity of the microbial popu-
lations of QPB was characterized by DGGE of PCR 
products derived from DNA extracted from samples. 
Lactococci, lactobacilli, and streptococci were the dom-
inant components of the microbiota identified by DNA 
sequencing of the 16S rRNA gene (de la Rosa-Alcaráz, 
2013, 2015; Aldrete-Tapia et al., 2014).

Queso Crema de Chiapas

Queso Crema de Chiapas (QCC) is an artisanal 
product manufactured in the state of Chiapas in 3 
different regions: North, Frailesca (center), and Costa 
(coast). The cheese’s physical, chemical, and microbio-
logical characteristics vary depending on the produc-
tion region (Rangel-Ortega, 2011; Villegas de Gante et 
al., 2011). Its flavor is acidic and its paste is fresh, soft, 
and pressed. This type of cheese is obtained through 
a prolonged acid-enzymatic coagulation of cow raw 
milk and has unique sensory characteristics due to the 
endogenous LAB in milk from this region (Cervantes-
Escoto et al., 2008; Villegas de Gante et al., 2011). 
Cheese making starts with milk maturation for 3 to 5 
h at ambient temperature (≥25°C) so that the natural 
microflora multiplies; then, rennet is added and co-
agulation takes place over approximately 2 to 8 h so 
that a highly acidic curd is produced. Then, the curd is 
cut and left undisturbed overnight. The following day, 
curds are placed in cotton bags that are hanged for 
whey draining. At the end of this draining period, curds 
reach a pH of 4.5 and are ready for kneading, salting, 
molding, and pressing in a rustic wooden or metallic 
press (Figure 7). It is marketed in rectangular pieces 
covered with a 3-layer package: plastic film, aluminum 
foil, and yellow or red cellophane.

There are more than 600 small dairies in this region, 
and cheesemaking is one of the main economic activi-
ties. Queso Crema de Chiapas is one of the Mexican ar-
tisanal cheeses with a collective mark and has potential 
for obtaining a PDO (Villegas de Gante et al., 2011). 
Because this type of cheese has unique sensorial char-
acteristics due to the endogenous LAB, the dynamics 
of the microbial consortia of LAB present in QCC were 
characterized by DGGE of PCR products derived from 
DNA extracted from cheese after 15 and 30 d of ripen-
ing (Rangel-Ortega, 2011; Rangel-Ortega et al., 2012). 
The dominant genera were Lactobacillus, Streptococcus, 
and Lactococcus, as identified by DNA sequencing of 
the 16S rRNA gene. The population dynamics of LAB 

in QCC were different in structure and diversity ac-
cording to season and region as determined by DGGE; 
on the other hand, they were similar regardless of the 
maturity stage. These results may be useful in the pro-
duction of starter cultures for the manufacture of QCC 
(Rangel-Ortega, 2011; Rangel-Ortega et al., 2012).

Queso Cotija

Queso Cotija is an artisanal cheese found in a wide 
variety of forms. It is hard and pressed into a cylindri-
cal shape that can weigh up to 22 kg. Although its 
name is linked to the town of Cotija, Michoacan, tra-
ditional production of this cheese is concentrated in a 
small region located along the eastern mountain range 
of Sierra de Jalmich in Mexico, between the states of 
Jalisco and Michoacan. However, similar versions are 
produced under different conditions and using distinct 
manufacturing processes, mainly in the states of Jalis-
co, Michoacan, Veracruz, and Chiapas, where they are 
generally considered to be imitation cheeses.

In 2005, designation as a collective mark was sought 
after and achieved, with the goal of differentiating au-
thentic Cotija cheese from its imitations. The cheese 
was therefore classified according to its official region 
of origin. Afterward, with the support of academic 
groups, its artisanal manufacture was regulated and 
standardized, which resulted in the creation and ap-
proval of a normative regulation, NMX-F-735-COFO-
CALEC-2011. To the date, regional Cotija cheese is the 
only cheese in Mexico for which its artisanal production 

Figure 7. Artisanal Mexican queso Crema de Chiapas.
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is exclusively regulated by an official Mexican norm 
(COFOCALEC, 2011a).

The tradition surrounding the authentic production 
of Cotija cheese dates back more than 400 yr to the 
Sierra de Jalmich region, specifically during the months 
of July to October. Cotija cheese is exclusively produced 
from mixed native-Zebu livestock. During its process-
ing, the milk is acidified and curdled at a temperature 
of 27 to 30°C for 1 to 2 h, using natural curdling agents. 
Once the curds achieve a certain consistency, they are 
cut, drained on fiber mats, and kneaded. Additional 
salt is added until a homogeneous mixture is achieved; 
then, it is placed in wooden, cylindrical molds that are 
fastened by belts or by twine from maguey fibers that 
are tied around the exterior of the mold, maintaining 
pressure for a period of 18 to 24 h. Subsequently, the 
molds are placed under pressure for an additional 8 to 
12 d, until the cheese is completely drained. Finally, it 
is left to mature in the cheesemaking facility for a pe-
riod of at least 3 mo (Figure 8; Poméon, 2007; Chombo-
Morales, 2008; Flores-Magallón et al., 2011).

The characteristic smell, texture, and taste of au-
thentic Cotija cheese are favored by the environmental 
conditions surrounding its production, in addition to 
the type of milk that is used during production and its 
associated microbiota content. Such peculiarities make 
Cotija a unique Mexican cheese (Poméon, 2007; Flores-
Magallón et al., 2011).

RAW MILK IN THE PRODUCTION OF ARTISANAL 
MEXICAN CHEESE

Although the production of cheese is an important 
industry throughout the world, all cheesemaking begins 
with the selection of high-quality milk, considering its 
physical, chemical, and microbiological characteristics 
(Fox and McSweeney, 2004). Cheese is produced by the 
fermentation of milk, a process that has historically 
depended upon the presence of microbiota in raw milk, 
including bacteria, fungi, and yeasts. The presence of 
microorganisms and their successional stages and in-
teractions play an important role in the production of 
cheese, including the acidification of the milk curds and 
the formation of the cheese and its ripening that give 
rise to differences in texture, composition, smell, and 
flavor (Beresford et al., 2001; Ndoye et al., 2011; Mallet 
et al., 2012). Many cheesemakers add raw milk in the 
production process of cheese, because it is considered 
by many to be essential for achieving a good flavor, 
which is in large part a result of the proteolysis and 
lipolysis of the microbiota contained in raw milk (López 
and Mayo, 1997; Poznanski et al., 2004; Medina et al., 
2011)

Therefore, the native microbiota of raw milk is par-
tially responsible for the distinctive smell, texture, and 
taste that only cheeses produced from raw milk can 
offer. A range of additional factors, such as the pro-
duction environment, climate, and type of cattle feed 
(or free range/natural), also significantly influence the 
unique characteristics of the final cheese (Poznanski et 
al., 2004; Licitra, 2010).

However, artisanal cheeses may not be classified 
simply according to the use of raw milk in their pro-
duction, because several practices are involved that 
influence their production and safety (Licitra, 2010). In 
spite of this knowledge, Mexican regulations concerning 
food safety promote the strategy of pasteurizing milk 
to guarantee the safety of dairy products to consum-
ers, with the exception of cheeses aged 90 d or more. 
This has created interest among researchers for future 
studies on different artisanal Mexican cheese varieties 
and their safety by addressing milk pasteurization and 
aging.

Figure 8. Artisanal Mexican queso Cotija.
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A review of foodborne illness outbreaks has shown 
in several cases that cheeses produced from raw milk 
do not present a greater risk than those produced from 
pasteurized milk (De Buyser et al., 2001; Licitra, 2010). 
This is because the thermal treatment of milk signifi-
cantly contributes to the microbial safety of cheese. In-
adequate pasteurization, the presence of contaminants 
during postprocessing, or cross-contamination, or a 
combination of these, are the main factors that contrib-
ute to cheese being contaminated by pathogenic bacte-
ria (Little et al., 2008; Licitra, 2010). For example, one 
such case occurred with Mexican style cheese manufac-
tured in the United States, which was associated with a 
foodborne illness outbreak resulting from post-process 
contamination (Jackson et al., 2011; CDC, 2013, 2014). 
Thus, cheeses produced from raw milk should not be 
considered to be lacking in safety on the mere basis of 
being produced from raw milk, as several practices are 
involved in their quality and safety.

CONCLUSIONS

The current review provides general information on 
the state of the art of Mexican cheesemaking, including 
an outline of the most commonly produced cheeses. Cer-
tain varieties of artisanal Mexican cheese, such as Bola 
de Ocosingo, Poro de Balancan, Crema de Chiapas, and 
regional Cotija cheeses, possess unique characteristics 
that make them potentially eligible to be protected as 
PDO products. This distinction could help to expand 
their frontiers and allow them to become better known 
and appreciated in other parts of the world. It is neces-
sary for authorities, academics, and cheesemaking or-
ganizations to carry out more research so that artisanal 
cheeses may be systematically characterized to obtain 
information that would aid in the standardization of 
the production of different cheese varieties. With suf-
ficient information, official Mexican regulations could 
be established that would encompass and regulate the 
manufacture of Mexican artisanal cheeses. Finally, as 
many Mexican artisanal cheeses are produced from raw 
milk, studies are required to show the role of the lactic 
acid bacteria and their antagonistic effect on pathogenic 
microorganisms during aging following cheese making.
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