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Abstract: The goals of this study were to determine the weekly milk production of Saanen goats at UniSZA Pasir Akar Farm, and to
evaluate milk production and composition in three age groups. From January 2021 to May 2021, a study was conducted at the
UniSZA Pasir Akar Farm in Besut, Terengganu. Ninety goat milk samples were collected and stored in sterile falcon tubes. Milk
samples were stored in an insulated box at 5 °C before being transported to the laboratory and stored at -20 °C until further analysis.
Milk samples were analyzed in four replicates for each sample group using the Milkotester. The one-way analysis of variance
(ANOVA) method was used to analyze raw data among age groups, with p < 0.05 indicating a significant difference. The highest
milk yield was produced by four-year-old goats (943.9 g/d), followed by three-year-old goats (850.5 g/d) and two-year-old goats
(571.1 g/d), respectively. Solid non-fat (SNF), protein, and lactose content showed the highest in percentage in the 3-year old group,
at 7.80%, 2.80%, and 4.27%, respectively. However, the fat content revealed an unusual pattern, with 2.87%, 2.77%, and 3.33%
representing 2, 3 and 4 years old. This occurred due to other factors such as feed, breed, and age. In conclusion, this study found a
significant difference in milk yield and composition across three age groups. However, this is only a preliminary result based on a
small number of animals and a short study period. Future studies will perhaps, use larger sample sizes and parameters to validate the
current result.
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1. Introduction dietary consumption and medical treatments [4].

) ) Previous reports documented that goat milk had better
The goats are domesticated animals that can o o ]
. . . . nutrition because it is easy to digest and healthy [1, 5, 6].
produce milk aside from cattle. Mondial population of ) . ) )
) ) . . Milk composition values varied based on genetic or
dairy goats is about 700 million, 95% of which . . .
. . . . . environmental factors such as parity (age), nutrition,
located in developing countries. Anglo-nubian, British o ] )
i the season of kidding, stage of lactation, body weight,
alpine, Toggenburg, and Saanen are the most common . ) .
) . i udder size, and environmental temperature to the milk
breeds of dairy goats [1]. Expansion in dairy goat ) ) L ]
) ) . production and milk composition in dairy goats [7-12].
farming has led to the increase of milk-based products, ] . o )
o . o . o Due to differences in the composition of milk, the
providing sustainable livelihoods in rural and limited ] . O
product may show varied nutritional and medicinal

properties [13]. Zoa-Mboé et al. [14] stated that in
Saanen milk composition, the percentage of fat and

resources areas and enabling them to sustain their
lives and economy [2]. The spread of dairy breeds

throughout the world has also improved the food . .
) . . protein values elevated during one to two years old
quality and the ability of the goat breeds to live under ) .
) . goats before these values began to decline. There is a
harsh climates and environments [3]. i .
. o . . lack of study to show a relationship between goat age
Goat milk has a similar composition to cow milk, ] ) .
. . . . . and milk production and composition.
but the unique traits of goat milk make it suitable for . ) ) . )
In Malaysia, ruminant industries are small, still lag
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is one of the small ruminant dairy goat breeds
imported to Malaysia because of their adaptability and
performance of high milk production by the
government to increase goat milk in the industry [4].
According to Khandoker et al. [15], goats play a
pivotal role in Malaysian farming, both commercially
and economically. Commercial farmers reared goats
for meat production, while local and small farmers
usually kept goats for meat and milk production as
their source of income.

Identifying the optimal age for Saanen goats to
produce the most and high quality milk provides
valuable information for local producers and breeders.
Here we have studied weekly milk production of
Saanen goats at UniSZA Pasir Akar Farm and
evaluated the milk production and composition in
three different groups of age. This study can help to
determine best age to have the best quality of goat
milk, which can fulfill the satisfaction of the market
demand.

2. Materials and Methods
2.1 Animal Selection

This study was conducted at UniSZA Pasir Akar
Farm, Besut, Terengganu, Malaysia. A total of 15
healthy Saanen goats, with body condition score (BCS)
2 to 3, which had symmetrical udder characteristics
were selected for this study. The Saanen goats were fed
3-4 kg of concentrates in the morning and Brachiaria
humidicola grass (89% dry matter (DM)) in the
afternoon. The Saanen goats were raised in a system
of intensive housing with limited access to the land.
As a result, the farm worker is responsible for feeding
and watering the animals. These goats are divided into
three different groups (n = 5), which represent age 2
(first parity), 3 (second parity), and 4 (third parity)
years old, respectively. Ear tags, BCS, and health

status are all recorded.
2.2 Sample Collection

Raw milk samples were collected by hand milking

at 9 am once a week before milking started for all
goats. And 15 mL of raw milk of each goat was
collected in the Falcon tube and stored at -80 °C until

further analysis.
2.3 Sample Preparation and Analysis

Milkotester Ultrasonic Milk Analyzer (Bulgaria)
was used to determine the milk composition. Before
pouring samples in the cup of Milkotester, they have
been thawed and stirred completely. The cup
containing the milk sample was placed in a slot, and
the milk composition was calculated using a probe
dipped in the milk sample under Option of “small
ruminant” of Milkotester. After a few seconds, the
result was shown on the Milkotester screen. The
samples were re-run four times before being replaced

with a new sample.
2.4 Data Management and Statistical Analysis

Microsoft Excel spreadsheet was used to manage
and record raw data obtained from sampling and
analysis. Descriptive data, such as percentage of
protein and fat, were used to summarize the
proportion of milk composition using one-way
analysis of variance (ANOVA) to see composition
differences among ages of each group. The milk
composition values were evaluated through standard
deviation (SD) and p < 0.05 was

significant.

considered

3. Results and Discussion

3.1 Analysis of Milk Yield and Milk Composition of the
Saanen Goat at Different Age

Table 1 summarizes a compilation of milk yield and
milk composition results from three age groups: two,
three, and four. Among these age categories, each
parameter was compared. At the same time, separate
parameters (milk yield or milk composition) are
represented in the figure below. Fig. 1 shows the milk
yield

slowly decreasing as the lactating week

increases. The four years old Saanen goats had the
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highest milk yield (943.9 g/d) compared to other
groups; three years old (850.5 g/d) and two years old
does (571.1 g/d). A previous study showed that
Saanen goats had steady increases in milk production
as the ages increased [16]. According to Dagnaw et al.

Composition in Saanen Dairy Goats

[1] goats usually reach the peak of lactation between 4
years old to 8 years old of ages. The increase in milk
yield was due to the increasing volume of alveoli and
past alveoli that is not fully regressed, contributing
more to the milk production [17].

Table 1 Milk yield and milk composition of Saanen goats at different age.

Parameters measured

Age Milk yield (/d) Fat (%) SNF (%) Protein (%) Lactose (%)
2 571.1°+ 89.7 2.87°+0.10 7.78% £ 0.04 2.80% £ 0.00 4.23+0.03
3 850.5% + 155.0 2.77°+0.06 7.80% + 0.03 2.80% + 0.00 427+ 0.03
4 943.9° + 168.0 3.33%+0.06 7.53%+0.11 277+ 0.03 4.1*+0.06

Mean + SD values within a column with different superscripts of “a” and “b” represent the significant differences. Same alphabet

indicates no significant differences in parameters. SNF: solid non-fat.
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Fig. 1 Saanen milk yield at different age.
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Fig. 2 Milk composition of Saanen goat at different age.
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The result showed significant differences (p < 0.05)
in milk yield of two years old Saanen goats compared
to three and four years old ones. Based on the result,
the milk yield increases by each year. The increase in
milk yield with the advancement in age of the goat
agreed with the study by Muller [18], who reported
does which kidded at a younger age had a lower milk
yield compared to those with higher age. According to
Ferro et al. [19] Saanen goat produces 2.55 kg of milk
per day on average. The difference in yield is due to
Ferro and co-workers using different formulating diets
and nutritional balance given to the goat.

The milk composition of Saanen goats at three
different ages is shown in Fig. 2. Four years old goat
has the highest content in fat 3.3%, followed by two
years old 2.87% and three years old, which is 2.77%.
According to Mio¢ et al. [16] Saanen goat has a lower
fat content of 3.25% compared to British Alpine
Breed. The current result indicated that four-year-old
fat content had reached an agreement with Mio¢ et al.
[16]. Meanwhile, for two and three years old, the fat
content was low compared to Mio¢ et al. [16] who
consider the outside factors such as feed and distinct
differences in fat composition between breeds [1].
However, a study in 1997 revealed that younger goats
produce low fat content compared to older (over three
years old) goats. This situation explains why four
years old had the highest fat content compared to two
and three years old goats [14].

For SNF content, the value obtained for two, three
and four years old was 7.78%, 7.80% and 7.53%,
respectively. According to Ferro et al. [19] the SNF
content of Saanen goat is 11.52%, which is higher
than the current result. On the contrary, a study in
2009 reported SNF values in Saanen and Alpine dairy
goats were 7.66% and 7.42%, respectively [20] and
this result was almost similar to the present findings.
According to a recent study, the hot temperature is a
significant factor that causes low SNF values in
Saanen dairy goats [21].

The protein contents are pretty similar, which is

2.80% of protein for both two and three years old.
Four-year-old goats have lower protein content, which
is 2.77%, but the content is still in the range of
non-significant differences between each other.
According to Mio¢ et al. [16] Saanen goat has 3.01%
protein content, which is significantly higher than the
results. Low protein content may result from storing
the sample in the freezer for a certain period and error
during conducting the sample preparation [22].

The lactose content from the result does not have
any significant difference between each of the years.
According to Silanikove et al. [3] goat milk has an
average of 4.1% lactose compared to cattle, which has
an average of 4.7%. Three-year-old Saanen goat has a
slightly higher lactose content, 4.27%, followed by

4.23% of two years old and 4.1% of four years old.
4. Conclusion

In conclusion, age is one of the main factors
affecting milk yield and milk composition in Saanen
dairy goats. The milk yield increased significantly as
the age of Saanen goats progressed. This showed high
milk production during the first two weeks of the
lactation period, and this pattern constantly differed in
milk yield among the group of ages as milk
production declined. Evaluation of milk composition
showed that two and three years old goats do not have
any significant difference in terms of fat, SNF, protein
and lactose. As for four-year-old goats, there are
distinct differences in composition where the fat
content is extremely high. In the future, larger sample
sizes are required, and more parameters will be
involved to validate and seek more potential of Saanen
dairy goat milk.
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