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ABSTRACT

The physical and chemical parameters of raw milk were evaluated on dairy farms from the municipality of
Pedraza, Barinas State, Venezuela. Twenty dairy farms under similar conditions were distributed in two equal groups
(A and B). Samples were drawn from the milk container after milking and were tested separately by ultrasound, us-
ing four replicas. The variables measured were acidity, density, fat, protein, and cryoscopy. A descriptive statistical
analysis and a simple variance analysis (ANOVA) were performed. The parameter values for both groups matched
the Covenin Standards; however, cryoscopy showed lower values in group B. Variance analysis indicated a signifi-
cant difference (P < 0.001). Milk manipulation and delivery from farms to the plant may account for this difference.
Moreover, the variation in acidity values owed to seasonal changes.
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INTRODUCTION

One of the main indicators measured in dairy
industry is commercial milk quality, directly de-
pendant on the source (it must come from healthy
animals, be handled hygienically, and be free of
toxic residues). Therefore, raw milk control must
be efficient in the farms (Soler, 1997; Street,
2003; Pifieroset al., 2005).

In 2005, a bovine herd of 56 301 heads was stu-
died in the Pedraza municipality by the State Unit
from the Venezuelan Ministry of Agriculture and
Land (UEMAT). Thetotal production of raw milk
and cheese in the area is 38 869 | and 952 919 kg,
respectively. Pedraza municipality is the second
largest milk producer in the state of Barinas, ac-
counting for 19 % of all the state’s output (Lugo
et al., 2006). Most of the milk is used by the in-
dustry to turn it into powdered and fluid milk; the
rest is used for making cheese at the loca dairy
plant.

The milk from Pedraza that is sent to Pie del
Monte dairy processing plant has low quality lev-
es (acidity, density, cryoscopy, fat and protein
values below COVENIN Standards). The impact
affects the economy and the plant’s sustainability,
not to mention the end-consumer’s health. Conse-
quently, the aim of this research is to evaluate the
physical and chemical parameters of raw milk in
two groups of farms from Ciudad Bolivia District,
municipality of Pedraza, State of Barinas, Vene-
zuela. The study will comprise a direct milk sam-
pling on the farms for later ultrasound analysis at
the plant.
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MATERIALSAND METHODS

A completely random design was set up in two
groups of farms located in the district of Ciudad
Bolivia, Municipality of Pedraza, State of Bari-
nas, Venezuela. Milk samples were directly col-
lected from the container for a period of four
months.

The population included two milk collecting iti-
neraries set up by the Pie del Monte dairy proc-
essing plant in Pedraza. One itinerary collects the
milk from the San Antonio Area, district of Ciu-
dad Bolivia; the other from the Parcelas de Tico-
poro Area, in the same district. Ten out of the 35
farms (28.5 %) in each itinerary were selected as
analysis units. Two groups (A and B) were set,
the two with similar terms, as to the breed, feed-
ing procedures, kind of milking, number of milk-
ing, age, lactation times and agro-climatic condi-
tions. The total number of samples was 80, since
sampling was performed on a monthly basis, be-
tween December 2011 and March 2012.

The area is located between 7° and 9° northern
latitude, and 61° y 70° western longitude. The
area has 27.6 °C and 73 % relative humidity, re-
spectively. Yearly precipitation mean values are
1726 mm, with maximum evaporation means of
249 mm (Lugo et al., 2006). It corresponds to a
tropical rainforest according to Holdridge (1978)
and has 141 and 186 above sealevel.

The milk samples were collected from every
farm straight from the container, in air-tight plas-
tic vessels, previously sterilized at 100 °C for
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15 min and then wrapped in aluminum foil to pre-
vent contamination. The samples were cooled for
preservation and were analyzed 3 h later.

Ekomilk Total was used to analyze the milk by
ultrasound, following the physical and chemical
parameters for the Covenin standard 903-93 for
raw milk. Each sample was analyzed separately,
with four repetitions in each case. Repetition
number 4 was used as the standard. The variables
measured were density (g/l), fat (%), protein (%)
and cryoscopy (°H). Acidity (lactic acid percent)
was achieved by titration according to the Cove-
nin Standard 658-1997. Density was measured at
farm level, using Quevenne’s thermolactoden-
Simeter, at 15 °C, and Ekomilk.

Statistical Analysis

The variables were analyzed using SPSS statis-
tics software, version 15.0. Statistical-descriptive
andysis and simple variance analysis were per-
formed. The evaluation factors for the variance
analysis were group A and the months of the year.

RESULTSAND DISCUSSION

Table1 shows the physica and chemica pa
rameters for raw milk, according to the Covenin
standard 903-93. Table 4 shows the average of the
descriptive statistics for the four months in terms
of physical and chemical parameters in the two
groups of farms. The variance analysis is shown
in table 5, using the groups and months as evalua-
tion factors.

The monthly deviation values and the means are
shown in tables 2 and 3 for each of the physical
and chemical parameters studied (acidity, density,
fat, protein and cryoscopy) in the two groups of
farms (A and B).

The values shown in group A (table 2) are with-
in the established ranges by the Covenin Standard
903-93. Regarding acidity, the values range be-
tween 15 and 17; avery significant result, consid-
ering it is an indicator of the quality of the milk
processed at the plant. Density is within the estab-
lished parameters, coinciding with Calderon et al.
(2006), in Colombia. The other variables used in
this group (fat, protein and cryoscopy) fall within
the standard’s requisites. Fat and protein are
above the established parameters, an indicator of
good milk composition (Ponce, 2000; Guevara et
al., 2010).

As to group B, acidity, density, fat and protein
are within the Covenin Standard; however, cryos-

copy is way below the normal values (- 0.537; -
0.509), possibly due to the water left in the milk
containers after they are washed.

These data are similar to reports by Vargas and

Lopez de Alcaide (1986), in the State of Aragua;
Paez et ., (2002), in the States of Falconand Y&
racruz; Ponce (2000); FAO (2008); and FEPALE
(2010).
Highly significant differences were observed in
the variance analysis (P < 0.001), regarding den-
sity parameters, within the groups of farms evalu-
ated, fat, protein, and cryoscopy. The acidity re-
sults were not significant for the groups,
indicating that similar anima care and handling
techniques in al instances, there are significant
differences in milk handling during transporta-
tion. The months-of-study factor only showed
significant differences (P<0.05) for acidity,
proving that the time of the year effects on the
value.

CONCLUSIONS

The physical and chemical parameters evaluated
on the farms, especially fat and protein, showed
good milk composition expression.

Highly significant differences were observed
during the variance analysis between the groups,
maybe due to post handling and transportation
from the farm to the plant. Furthermore, acidity
was affected by the time of the year.
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Values Acidity Density Fat Protein Cryoscopy
- 1.028*
Minimum 15 1.026+* 32 30 -0.555
. 1.033*
Maximum 19 1031+ -0.540

* (15°C); **(20°C)
Source: COVENIN Standard 903-93

Table2. Monthly average values of the studied parameters in

group A
Month Acidity  Density  Fat Protein  Cryoscopy
December 1540+ 103153 3.60+ 350z -0.543+
0.84 +1,18 0.55 0.08 0.02
January 1650+ 103188 342+ 351+ -0.547 +
1.08 +1.39 0.37 0.12 0.02
February 1590+ 103156 328+ 347% -0541 ¢
0.88 +141 0.46 0.10 0.02
March 1550+ 103150 356+ 349% -0.542 +
0.53 +0.85 0.45 0.05 0.01
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Table 3. Monthly average values of parameters studied the group B

Month Acidity Density Fat Protein Cryscopy

December 1520+155 103061+ 4.21+052 347+0.11 -0533+
118 0.17

January 159+129 103032+ 3.93+053 3.42+0.08 -0.527 +0.13
1.03

February 1550+1.43 1029.22+ 3.85+0.47 3.31+0.21 -0.509+0.04
2.39

March 1520+ 079 1031.13+ 3.63+0.62 3.44+0.09 -0.537 +0.02
1.30

Table 4. Descriptive Statistics of physical and chemical parameters studied in the four-month pe-

riod
Descriptive Statistics Acidity Density Fat Protein Cryoscopy
Means 15.83 1031.62 3.46 3.49 -0.543
Typical deviation 0.93 1.19 0.46 0.09 0.017
Variance 0.87 142 0.21 0.01 0.000
Minimum 14.00 1029.00 2.67 3.23 -0.576
Maximum 19.00 1034.00 434 3.67 -0.499

Table5. Variance analysis of the physical and chemical parameter s studied in the farm groups

Evaluation factor Acidity Density Fat Protein Cryoscopy
Groups (A y B) 0.138NS 0.000*** 0.000*** 0.002** 0.001***
Months (Decem- 0.04* 0.28NS 0.19NS 0.07 NS 0.13NS
ber-March)

Minimum values 14.0 29.0 2.67 3.23 -0.576
Maximum values 19.0 34.0 4.34 3.67 -0.499

NS: no significant; * (P < 0.05); ** (P < 0.01); *** (P < 0.001)



