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ABSTRACT
The objective of the present study was to evaluate the physicochemical properties, presence of water and aflatoxin M1,
as well as the effect of the time of year (dry or rainy season) to value the quality and safety of conventional and organic
raw milk samples. Samples were collected of conventional (n = 12) and organic (n = 11) raw milk from Tizayuca, Hidalgo and from Tuxpan, Veracruz, respectively. Infrared spectrophotometry and other analytical techniques were employed, approved by the International Dairy Federation for the analysis of the physicochemical properties, the cryoscopy technique for the detection of water addition, and high performance liquid chromatography for the determination
of aflatoxin M1. Results showed that there are no significant differences in the components of conventional milk in the
season of the year, whereas in organic milk a significant difference (P < 0.05) was observed in acidity during the seasons of the year (rainy and dry), as well as a decrease in the percentage of lactose in the dry season, with a significant
difference (P < 0.05). The means of the cryoscopic point of the milk samples complied with the limits established in the
Mexican Official Norm (−0.530, −0.560˚H) for milk and no effect was found of the time of year on this variable. Of the
milk samples, 50% of the conventional milk and 54.55% of organic milk were above the maximum limits permitted for
aflatoxin M1, established in Mexico (0.5 µg·Kg−1).
Keywords: Self and Foreign Substances; Organic Milk; Mexico

1. Introduction
Food quality and safety is a topic that concerns and interests the human population, thus the demand for varied,
healthy and nutritious foods is increasingly more important [1]. One of the foods with highest nutritional value,
after hen eggs, is milk. According to the Norm NOM243-SSAI-2010 [2] of Mexico, milk is the natural secretion of the mammary glands of healthy cows or of any
other animal species, excluding the colostrum.
There are presently two forms of milk production,
conventional and organic. Conventional agriculture utilizes methods, techniques and inputs (pesticide and fertilizers) that can cause contamination and alteration of soil,
water, biodiversity and environment.
In general terms, the organic products can be defined
as derivates of a production system that utilizes natural
inputs and prohibits the use of pesticides, synthetic fertilizers, antibiotics and transgenic substances [3], and
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have the characteristic of being more expensive than the
conventional products. In Europe, the premium that the
consumer pays for organic milk is 42% higher than that
of conventional milk [4].
As part of this tendency, Mexico is in the process of
developing organic production systems and new forms of
marketing of these products, as they generally are priced
30% - 50% higher than the conventional products. Mexico presently occupies fifteenth place in the production of
organic foods [4]. In the case of organic milk production,
its development has been slow; however, the Mexico
City market now offers four brands of organic milk.
The financial data of the differences of the organic
products with respect to the conventional ones assume
characteristics that are more highly valued by the consumer, for example, higher content of nutrients and functional substances, and lower content of undesirable substances such as pesticides, heavy metals and aflatoxins,
among others. Some studies have attempted to explain
the presence of these substances in foods. For the parFNS
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ticular case of milk, Espinoza et al. [1] state that organic
milk is more susceptible to contamination by mycotoxins
derived from molds than conventional milk, given that
the former has not been treated with chemical agents for
the control of these organisms. Milk may be contaminated with mycotoxins, the most important of which is
aflatoxin M1 (AFM1). The AFM1 is a toxin found in
animal milk and is considered to be a possible carcinogen
of importance to human health [5].
Both conventional and organic milk should provide the
population with first quality nutrients that contribute to
growth and development, and be free of foreign substances that endanger the health of consumers. Therefore,
the objective of the present study was to evaluate the
physicochemical properties (acidity, pH, fat, protein,
lactose, total solids, non-fat solids and casein), along
with the presence of foreign substances (water and aflatoxin M1) and the effect of time of year (dry or rainy) on
the quality and safety of organic and conventional raw
milk samples.

2. Materials and Methods
2.1. Study Zones
Two dairy production units were selected, one with conventional production located in Tizayuca, Hidalgo, Mexico and the other in Tuxpan, Veracruz, Mexico, characterized for having an organic production system. The
municipality of Tizayuca, Hidalgo is located at a latitude
of 19˚50'14''; its longitude is 98˚59'12''W and its altitude
is 2260 masl [6]. The municipality of Tuxpan in the state
of Veracruz has a tropical climate (24.9˚C), north latitude
of 21˚4'36'', west latitude of 97˚27'34'', with an altitude of
10 masl and annual rainfall of 1.241 mm [7].

2.2. Collection and Preservation of Samples
Samples were collected monthly during one year, of raw
cow’s milk from two dairy production units. The first
sample was obtained from an intensive production unit
for Holstein cattle with a diet based on a mixture of alfalfa, silage and concentrate; and the second was obtained from an organic production system with cattle that
were a cross of Zebu with Holstein, fed with fresh forage
(grazing) and a portion of concentrate (0.5 Kg) during
milking.
The total of samples was 23 (12 samples of conventional milk and 11 of organic milk), with a minimum
volume per sample of one liter, previously homogenized
from the original samples (raw milk, obtained from 50
cows), following the criteria established by the International Dairy Federation and the Norm NMX-F-718COFOCALEC-2006 [8,9].
The sampling of conventional and organic milk was
Copyright © 2013 SciRes.
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made in different periods, due to the disposition and location of the milk production units selected for the present study.
The samples were preserved during their transport
(from the collection site to the analysis laboratory) at a
temperature of 0˚C to 4˚C in glass containers without
exposure to direct sunlight [8,9].

2.3. Analysis of Physical Characteristics of the
Milk
The determination of pH of the milk was made by directly measuring with the scale of the potentiometer calibrated with a buffer solution of pH 4 to 7. The value of
acidity was determined by means of the titration method
with an alkaline solution of NaOH (0.1 N, pH 13).

2.4. Analysis of Chemical Characteristics of the
Milk
The analysis of the content of fat, protein and lactose of
the raw organic milk samples was made by means of
infrared spectroscopy (Milko-scan, Denmark). The total
solids (TS) resulted from the sum of the content of fat,
protein and lactose, whereas the non-fat solids (NFS)
were the sum of protein and lactose. The milk casein was
determined by means of the coagulation method through
the acid procedure [10].

2.5. Analysis for the Determination of Foreign
Substances in Milk
The analysis to determine the addition of water in milk
was made by cryoscopy including the sudden crystallization by mechanical vibration, until reaching the freezing
point of the sample [11].
The AFM1 content was determined by high performance liquid chromatography with fluorescent detector
using a reverse phase column. The extraction in solid
phase was made over a C18 column and another of silica
column. The AFM1 was derivatized with trifluoroacetic
acid [12].

2.6. Statistical Analysis
The data bases were obtained for each one of the physicochemical characteristics of the milk, and a descriptive
statistical analysis (mean, standard deviation and coefficient of variation) was made. Then a Student’s t-test was
applied, using the SPSS software version 20.0 to know
the significance of the milk composition with respect to
time of year (dry or rainy season).
With the results of the determination of the cryoscopic
point and of the AFM1 content in conventional and organic milk samples, a descriptive statistical analysis was
made along with a Student’s t-test; for the analysis of
FNS
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AFM1 the technique of means and percentiles was also
used, using the software SPSS version 20.0 to Windows
[13].

3. Results and Discussion
3.1. Values of Acidity and pH of milk
In Table 1 it can be observed that conventional raw milk
presented acidity values that vary from 1.6% to 1.9%
with a standard deviation (SD) of 0.11 and a coefficient
of variation (CV) of 6.07%, the mean of this characteristic being 1.77%, whose value is within the maximum
limit (1.7%) established by the NOM-155 of Mexico [14].
In the samples taken in the months of June 2009, March
and May 2010, values above the maximum indicated for
this variable (1.9%) appeared. The minimum and maximum values of the percentage of acidity in organic milk
were 1.3% and 2.0% with a SD of 0.23 and a CV of
14.25%, which indicates that the values, along with the
mean (1.6%), are above the limits indicated by the NOM155, in addition to presenting high variation during the
study.
Table 1 shows the values of pH of the conventional
milk samples, which are in an interval of 6.6 to 6.9 with a
mean of 6.69, a SD of 1.10 and a CV of 1.54%. The
Table 1. Values of acidity and pH of conventional raw milk
from Tizayuca, Hidalgo and of organic raw milk from
Tuxpan, Veracruz.
Conventional milk

Organic milk

sample of April of 2009 presented the maximum value
(6.9), which does not comply with the Mexican Norm for
pH in raw milk. The minimum and maximum values of
pH in the organic milk samples were of 6.4 and 6.9,
which correspond to the samples collected in the months
of December and January of 2009, respectively. The
mean of this variable (6.73) remains within the limit.
In Pakistan a study was made of the physical characteristics in samples of raw cow’s milk. The reported values of titratable acidity oscillated in an interval of 0.81%
and 1.84%, with pH values of 6.59 ± 0.59, which differ
from what was found in this study [15].
NOM-155-SCFI-2003 [14] indicates that the limit for
acidity in raw milk is 1.4% - 1.7%, and that this value is
affected by the chemical enzymatic complex of the milk
content and to slow microbial growth, leaving the value
outside of the established values. Similarly, the acidity
can be increased by the storage time under inadequate
conditions of refrigeration.
Of the physicochemical characteristics analyzed in the
conventional and organic milk samples, acidity had the
highest variation (6.07%, 14.25%, respectively). Results
show that the time of year has an effect on the percentage
of acidity in the organic milk samples (P < 0.05).

3.2. Milk Composition
Table 2 shows the percentage values of fat, protein, lactose, TS, NFS and casein obtained from the conventional
and organic milk samples.

Sample

Acidity (%)

pH

Sample

Acidity (%)

pH

3.3. Conventional Milk

1 (Feb-09)

1.7

6.7

1 (Oct-08)

1.4

6.8

2 (Mar-09)

1.8

6.8

2 (Dec-08)

1.6

6.8

3 (Apr-09)

1.8

6.9

3 (Jan-09)

1.4

6.9

4 (May-09)

1.8

6.8

4 (Mar-09)

1.9

6.7

5 (Jun-09)

1.9

6.6

5 (Apr-09)

1.7

6.7

6 (Jul-09)

1.6

6.7

6 (May-09)

1.5

6.7

7 (Dec-09)

1.6

6.6

7 (Jun-09)

1.3

6.8

8 (Jan-10)

1.8

6.7

8 (Jul-09)

1.4

6.8

9 (Mar-10)

1.9

6.6

9 (Sep-09)

1.6

6.7

10 (Apr-10)

1.7

6.7

10 (Nov-09)

1.8

6.8

11 (May-10)

1.9

6.6

11 (Dec-09)

2.0

6.4

12 (May-10)

1.7

6.6

X

1.77

6.69

X

1.6

6.73

SD

0.11

0.10

DS

0.23

0.13

CV

6.07

1.54

CV

14.25

1.88

The minimum and maximum percent value for the fat
variable in conventional milk was 2.62 to 4.3, the values
lower than 3% of the months of April and May of 2009
do not comply with the requirements established in the
Mexican Norm [14]. The differences of values obtained
result in a SD of 0.48 and CV of 14.47%, which indicates
that fat is the milk component that varies the most
throughout the year.
The average of the butyric fat was 3.29%, which falls
in the interval by the NOM-155 (3.0% minimum), although in the months of April and May of 2009, it was
below the stipulated minimum, which may be a result of
the modification of the diet of the animals. The results of
fat of this study differ from those reported by Guevara et
al. [16], who conducted a study to know the effect of the
time of year on the percentage of fat in milk produced by
stabled Holstein cows. The results showed that in the dry
season (April), milk with 3.73% fat was produced, and in
the rainy season (July), the milk fat content was 3.99%,
which indicates highly significant differences (P < 0.01)
for the milk fat content.
The minimum and maximum protein values obtained

X: Mean; SD: Standard deviation; CV: Coefficient of variation.
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Table 2. Composition of conventional raw milk from Tizayuca, Hidalgo and of organic raw milk from Tuxpan, Veracruz.
Sample

Conventional milk
Fat (%)

Protein (%)

Lactose (%)

TS (%)

NFS (%)

Casein (%)

1 (Feb-09)

3.38

3.26

4.86

12.2

8.83

2.39

2 (Mar-09)

3.35

3.18

4.86

12.09

8.74

2.23

3 (Apr-09)

2.62

3.33

4.71

11.36

8.74

1.71

4 (May-09)

2.71

3.18

4.63

11.19

8.47

1.76

5 (Jun-09)

3.04

3.15

4.9

11.78

8.74

2.21

6 (Jul-09)

4.01

3.03

4.83

12.57

8.56

1.99

7 (Dec-09)

3.24

3.15

4.87

11.96

8.72

2.39

8 (Jan-10)

3.4

3.19

4.87

12.16

8.76

2.33

9 (Mar-10)

3.06

3.15

4.84

11.74

8.69

2.25

10 (Apr-10)

3.21

3.1

4.88

11.88

8.68

2.31

11 (May-10)

4.3

3.18

5.03

13.2

8.91

1.94

12 (May-10)

3.15

3.05

4.88

11.78

8.63

2.29

X

3.29

3.16

4.85

11.9

8.70

2.15

SD

0.48

0.08

0.10

0.53

0.11

0.24

CV

14.47

2.59

2.03

4.42

1.32

11.08

Organic milk
1 (Oct-08)

4.38

3.59

4.56

13.24

8.86

2.7

2 (Dec-08)

4.54

3.64

4.52

13.41

8.87

2.6

3 (Jan-09)

4.13

3.4

4.47

12.7

8.57

2.46

4 (Mar-09)

5.48

3.46

4.54

14.18

8.69

2.37

5 (Apr-09)

2.88

3.29

4.82

11.69

8.81

2.52

6 (May-09)

2.82

3.26

4.87

11.58

8.78

2.43

7 (Jun-09)

2.76

3.11

4.93

11.51

8.75

2.34

8 (Jul-09)

3.37

3.42

5.15

12.64

9.27

2.59

9 (Sep-09)

3.98

3.6

4.93

13.24

9.26

2.67

10 (Nov-09)

4.59

3.84

4.72

13.85

9.26

2.74

11 (Dec-09)

3.98

3.72

4.72

13.11

9.14

2.55

X

3.90

3.48

4.75

12.83

8.93

2.54

SD

0.86

0.22

0.21

0.91

0.25

0.13

CV

22.15

6.23

4.51

7.09

2.83

5.22

TS: Total solids; NFS: Non-fat solids; X: Mean; SD: Standard deviation; CV: Coefficient of variation.

from the conventional milk samples were 3.03% and
3.33%, with a SD of 0.08 and a CV of 2.59%. The average of this characteristic was 3.16%, whose value complies with the limits established in NOM-155, along with
the mean of the dry season and rainy season (3.19% and
3.12%, respectively).
Copyright © 2013 SciRes.

The difference of the values of casein of the conventional milk samples showed a SD of 0.24 and a CV of
11.08%, with an average of 2.15%, thus complying with
the abovementioned norm; this component showed an
important variation throughout the year. In the rainy
season the casein content presented low values compared
FNS
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to the dry season, which may be a result of the change of
feed and/or the lactation period [17].
The minimum and maximum value of lactose in the
conventional milk samples analyzed in this study was
4.63% and 5.03%, with a SD of 0.10 and a CV of 2.03%.
The average of this variable was 4.84%, which is within
the limits established by NOM-155, as well as the mean
of lactose in the dry season (4.84%) and rainy season
(4.85%).
The information obtained in this experiment is very
similar to what was obtained by Castelán et al. [18], who
evaluated the quality of raw milk from the center of
Mexico during 3 periods of the year. All of the samples
presented levels higher than 3% of fat and protein, and a
minimum of 4.3% in lactose content, observing significant differences (P < 0.05) between periods in fat content,
which coincides with the higher production of forage in
the rainy season.
Some other authors have reported values similar to
those of this experiment with respect to the content of fat,
protein and lactose in raw milk, such is the case of
Morales and María [19] in Chile, who studied milk produced by Holstein cows (3.6%, 3.2% and 4.7%), respectively. NOM-155 established 3% as minimum for the fat
and protein content in milk.
The mean of the content of TS (11.99%) is within the
minimum limit established by NOM-155. The values for
this variable gave a SD of 0.53 and a CV of 4.42%. Of
the twelve milk samples studied, only five comply with
this Norm and coincide with the months in which the
content of fat and casein were lower.
It should be mentioned that July of 2009 (rainy season)
registered the highest rainfall of the year (114.7 mm3), as
did the percentages of fat and TS of the milk sample
taken in the same month. Similar results have been observed by Bernal et al. [20] in the evaluation of the
physicochemical quality of milk produced in two zones
of the state of Mexico, observing significant differences
(P < 0.05) in the content of fat and TS per sampling period.
The content of NFS of the conventional milk samples
remained within the limits established by the Official
Mexican Norm of physicochemical specifications in
dairy products [14]. From the above it can be affirmed
that the characteristics that fluctuated the most during the
sampling period (February, 2009 to May, 2010) were the
percentage of fat and casein with variations of 14.47%
and 11.08%, respectively. The study demonstrated that
the rainy or dry seasons do not influence the milk quality
produced from stabled cows (P ≥ 0.05).

3.4. Organic Milk
In Table 2 it is observed that the average of fat in orCopyright © 2013 SciRes.

ganic milk was 3.9%, complying with the limits established in NOM-155. A minimum and maximum value of
2.76% and 5.48% was obtained, with a SD of 0.86 and a
variation of 22.15%. However, in the months of April,
May and June (rainy season), values were below those
established in the Mexican Norm of physicochemical
specifications in dairy products [14]. The change and
type of food for the cattle, the stage of maturity and size
of the forage influenced the milk fat content, along with
the stage of lactation, given that at the onset the content
of fat and protein were high, later decreased and gradually increased at the end [18]. This behavior was observed throughout the sampling made for the present
study (October, 2008 to December, 2009).
The minimum and maximum percent value for protein
content was 3.11 and 3.72 with a SD of 0.22 and CV of
6.23%. The mean of this variable (3.48%) and the means
of the rainy and dry season (3.40% and 3.56%, respectively) are found within the limit established by the
Mexican Norm. The results of this study can be supported by what was observed by Morales and María [19],
who studied the factors that affect the season of the year
on the protein content, given that this value tends to increase during the dry season, just as in the rainy months
the fat may average as much as 0.4% less than in the dry
season.
Comerón et al. [21] made an evaluation of the quality
of organic milk samples during two years, including
three periods (autumn, winter and spring), and feeding
the animals (Holstein cows) with grass and concentrate.
The fat content for the first year (1997) was 3.53%,
3.09% protein, 1.5% to 1.7% in acidity and with a pH
that fluctuated between 6.6 and 6.8; in the second year
(1998) 3.41% of fat, 3.13% of protein, 1.5% to 1.7% of
acidity and a value of 6.7 for pH was observed. Their
results were similar to those of this study.
Table 2 shows the values of the casein content of the
organic raw milk samples, the SD (0.13) and the CV
(5.22%). Both the casein content of the samples and the
mean obtained (2.54%) fall in the interval marked by
NOM-155 (2.4% minimum).
The minimum and maximum percent value observed
in the content of TS was 11.51 and 14.18. The difference
gives a SD of 0.91 and a CV of 7.09%. The mean was
12.83%, complying with the requirements. However, in
the months of April, May and June (rainy season), values
below those established in the Mexican Norm were observed. The average value of NFS was 8.93%, which
indicated compliance with NOM-155 (8.3% minimum).
It was determined that the self substances of the organic
milk that varied the most during the study were: fat
(232.15%), protein (6.23%) and TS (7.09%), due to the
fact that the environmental conditions (temperature and
relative humidity) vary the most and alter physiological
FNS
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mechanisms of the animals, which is reflected in the milk
production and composition [17].
Results showed that the percentage of lactose in the
organic milk samples expressed a significance of 95% (P
< 0.05).

3.5. Foreign Substances in Milk
3.5.1. Water
Figure 1 shows the behavior of the cryoscopic point of
conventional milk (February, 2009 to May, 2010) and of
the organic milk samples collected during the period of
October, 2008 to December, 2009.
The mean of the cryoscopic point (−0.545˚H) of the
conventional milk samples is found within the parameters established by NOM-155, and only the sample of
May of 2009 presented a cryoscopic point of −0.533˚H,
due to a possible addition of water, given that in the same
sample a decrease was observed in the content of fat,
casein and TS, product of a possible dilution. The difference of these values showed a SD of 0.01 and a CV of
1.2%, which indicated that the cryoscopic point of the
conventional milk was stable throughout the year.

Figure 1.Cryoscopic point in conventional raw milk samples
of Tizayuca, Hidalgo and of raw organic milk from Tuxpan,
Veracruz (rainy season from May to October and dry season from November to April).
Copyright © 2013 SciRes.
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The data of this study were different from what was
informed in 2007 by Bernal et al. [20], for two regions of
the state of Mexico, where they found that 6.4% of the
samples studied presented the addition of water during
the dry season, when there is a decrease in the volume of
milk produced, due to the poor body condition of the
animals resulting from the limitation of feed with respect
to the rainy season.
Based on Figure 1, it was observed that 36.36% of the
samples were outside of the limits established in NOM155. However, the mean (−0.546˚H) of this variable remained within the limits stipulated by the legislation.
Similarly, it was observed that the SD obtained was 0.01
and the CV was 2.11%. The milk sample collected in
December presented the lowest value (−0.567), which is
related to the percentage of acidity and the pH value of
the same sample, due possibly to the presence of microorganisms in the milk. Guevara et al. [16] inform that the
cryoscopic point can be affected by the acidification of
the milk, in which case the cryoscopic point is lowered.
The cryospcopic point of milk is affected by the demands of the market and by the conditions of the different seasons of the year [20]. However, in the present
study the cryoscopic point did not present significant
differences between the dry and rainy seasons.
3.5.2. Aflatoxin M1
In Table 3 it can be observed that in the months of February (2009) and May (2010) no aflatoxin M1 (AFM1)
was found in the conventional milk samples. However,
66.66% of the samples was higher than the Maximum
Permissible Limit (MPL) established in the European
Union (EU) (0.05 µg·Kg−1) and 50% was higher than the
MPL for Mexico (0.5 µg·Kg−1) [22]. High levels of
AFM1 were observed in the samples taken in the rainy
season.
Agricultural production is affected by over 25% with
the presence of some type of mycotoxins, thus it is to be
expected that violation levels of MPL are found for
AFM1 in milk for human consumption [23].
In Mexico Pérez [24] carried out a study with raw and
pasteurized milk, finding that 50% and 60% of the samples were over the established limit for the European
Union (0.05 µg·Kg−1); obtaining medians for raw milk of
16.21 µg·Kg−1 and 16.1 µg·Kg−1 for pasteurized milk.
The results of this study were different from those informed by Reyes et al. [25], who analyzed 40 samples of
raw milk from the state of Jalisco, Mexico. The AFM1
had an occurrence of 80%, the levels detected fluctuated
between 0.006 to 0.065 µg·Kg−1 (mean = 0.023 ± 0.016
µg·Kg−1). None of the samples was over the limit permitted by the regulation (0.5 µg·Kg−1). They concluded
that in the region of study the levels of AFM1 in milk do
not represent a risk for human health.
FNS
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Table 3. Content of AFM1 (µg·Kg−1) in conventional and
raw milk samples.
Conventional milk

Organic milk

Sample

AFM1 (μg/Kg)

Sample

AFM1 (μg/Kg)

1 (Feb-09)

0.04

1 (Oct-08)

7.66

2 (Mar-09)

0.09

2 (Dec-08)

6.42

3 (Apr-09)

0.99

3 (Jan-09)

2.59

4 (May-09)

1.15

4 (Mar-09)

0.00

5 (Jun-09)

0.38

5 (Apr-09)

0.00

6 (Jul-09)

0.73

6 (May-09)

0.53

7 (Dec-09)

0.00

7 (Jun-09)

0.00

8 (Jan-10)

3.29

8 (Jul-09)

0.00

9 (Mar-10)

0.63

9 (Sep-09)

0.23

10 (Apr-10)

3.81

10 (Nov-09)

1.23

11 (May-10)

0.03

11 (Dec-09)

0.88

12 (May-10)

0.00

X

0.93

X

1.78

SD

1.29

DS

2.73

CV

139.27

CV

153.67

4. Conclusions

AFM1: aflatoxin M1; X: Mean; SD: Standard deviation; CV: Coefficient of
variation.

In the organic milk samples studied, 63.63% presented
AFM1 levels higher than the limits established by the EU
and 45.45% presented levels higher than the values established in Mexico for NOM-184-SSA1-2002 (0.5
µg·Kg−1) [26].
In Table 3 it can be observed that in the months of
December, 2008 and January, 2009 (dry season), as well
as June and July 2009 (rainy season) no AFM1 was detected. In October of 2008 (rainy season) the highest
content of AFM1 appeared (7.66 µg·Kg−1).
In 2007 Pérez [24] determined the presence of AFM1
in ultrapasteurized organic milk sold in Mexico City, and
found that 20% of the samples presented AFM1 with
values higher than the MPL of the EU (0.05 µg·Kg−1),
which is similar to what was observed in the raw organic
milk samples of this investigation.
In Mexico, studies referring to the presence of AF1 in
organic milk have not been published until now. However, work has been carried out at the national level on
the effect of time of year on the presence of AFM1 in
conventional milk. Montañoet al. [27] analyzed 20 milk
samples from five different communities of the Municipality of Achacachi, Bolivia, in two periods: rainy (April,
May) and dry season (August, September). Of the 20
samples, 5 were positive with levels higher than the MPL
Copyright © 2013 SciRes.

(0.05 µg·Kg−1), 4 in the rainy season (0.18, 0.12, 0.089,
0.077 µg·Kg−1, respectively) and one in the dry season
(0.05 µg·Kg−1).
In this investigation, 54.55% of the organic milk samples and 50% of the conventional milk samples were
above the MPL established in Mexico (0.5 µg·Kg−1).
It was observed that in the rainy season (April to October), 21.73% of the conventional and organic milk
samples were found to be below the MPL (0.05 µg·Kg−1)
for aflatoxin M1 and 26.08% in the dry season. However,
30.43% of the conventional and organic milk samples
exceeded the AFM1 content in the rainy season and
21.74% in the dry season, according to NOM-184-SSA12002 [26].
With the analysis of means and percentiles, it was observed that the median of the conventional milk samples
was 0.505 µg·Kg−1 and is 1% higher than the MPL established in Mexico, whereas the mean of the organic
milk samples was 0.530 µg·Kg−1 and is 6% higher than
0.5 µg·Kg−1.

In the composition of self substances of raw milk obtained from a stable production system, no effect from
the time of year was observed. However, the time of year
did affect the lactose content of organic milk, presenting
a reduction of these values in the dry season with a significance of 95%.
The means of the cryoscopic point of the conventional
and organic milk samples analyzed (−0.545 and −0.546˚H,
respectively) remained within the range established by
the Mexican Official Norm for milk, however, five samples were observed with values higher than the established limits.
Of the total of the raw milk samples (conventional and
organic), 47.83% presented AFM1 levels that were higher than the value established by NOM 184-SSA1- 2002.
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