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Abstract

The camel milk sector is still little explored and especially the effect of the camel breeding
system on certain properties and chemical compositions of camel milk. This study aims to assess the
potential impact of the transition in the camel breeding system on milk productivity and the
physicochemical composition of camel milk. To achieve this objective, a preliminary survey was
conducted involving several breeders actively practicing the two targeted breeding systems (extensive
and semi-intensive) in Algeria. This survey revealed milk production levels of 2 L/d and 3.5 L/d for the
extensive and semi-intensive systems, respectively. Physicochemical analyses of these two types of
camel milk (from extensive and semi-intensive breeding) were carried out. Various parameters were
measured, including pH, acidity, density, total solids, solids-not-fat, ash levels, lactose, calcium,
vitamin C, total proteins, whey proteins, and caseins. The results of these analyses indicate that the
transition from extensive breeding system to the semi-intensive system significantly impacts the
physicochemical quality of camel milk. Specifically, camel milk from the semi-intensive breeding system
becomes less dense, more acidic and less rich in total dry matter particularly in solids-not-fat, which
includes lactose, vitamin C, and minerals and notably calcium. Furthermore, this milk has become
richer in proteins both total proteins and whey proteins, and more notably in caseins.

Key words: milk, Camelus dromedarius, breeding system, physicochemical quality, extensive, semi-
intensive

INTRODUCTION

Generally, 16.9 % of milk consumed by humans comes from species
other than cows. These species include sheep, horses, yaks, goats, camels,
and buffalo (Ali et al., 2019). According to the FAO in 2019 the worldwide
camel population number was estimated to be around 35 million (Al Abri and
Faye, 2019; Faye, 2020; Kibebew et al., 2021) and they contribute to almost
0.4% of the world's non-cattle milk production (Ali et al., 2019).

Dromedary camels are known to produce more milk for a longer
duration than any other milk-producing animal when subjected to similar
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challenging conditions (Gebremichael et al., 2019). The milk they produce
has a physicochemical composition that is relatively similar to that of bovine
milk. However, camel's milk stands out due to its numerous medicinal and
therapeutic properties, which include anti-cancer, anti-hypertensive,
antibacterial, and hypoglycemic effects (Abdel Gader and Alhaider, 2016;
Kula, 2016). These beneficial properties are attributed to the high content of
vitamin C and niacin in camel's milk, as well as the presence of a powerful
protective system, including relatively high levels of lysozyme,
lactoperoxidase, peptidoglycan recognition proteins, lactoferrin, and more
(Siboukeur, 2007). These distinctive characteristics are often linked to the
nature of the forage plants consumed by dromedary camels, particularly in
Saharan rangelands.

In Algeria, the camel population was estimated at 379,094 heads
according to FAO statistics in 2016 (Bensemaoune et al., 2018), with a milk
production of 8,000 tons as reported by FAO in 2002 (Faye, 2004). For a long
time, camel milk was not really valorised, but it served as a primary food
source for nomadic populations in desert regions, who consumed it in its raw
form or used it traditionally for treating certain diseases. However, in recent
years, there has been a significant transformation in the camel dairy
production systems. This transformation is characterized by a greater
emphasis on milk production, with a focus on various health and nutritional
aspects.

Additionally, some breeders have organized and structured the camel
dairy sector around urban centers. This evolution has led to changes,
particularly from a nutritional perspective. Consequently, a new breeding
system, known as semi-intensive breeding, has emerged in the country. This
system involves semi-stabling the camels and introducing a new diet for
them.

The objective of this study is to assess the impact of transitioning from
a natural (extensive) camel breeding system to a semi-intensive breeding
system on specific physicochemical and biochemical parameters of the camel
milk produced.

MATERIAL AND METHOD

Samples of milk

Two distinct sets of milk samples were gathered for this study:

The first group of samples was collected from 13 she-camels reared
under extensive conditions. These camels were located in the Douar El Ma
region, situated at coordinates 33°35'22.6" N, 7°31'24.8" E, within the wilaya
(province) of El Oued in the southeast of Algeria (Fig. 1). The second group
of samples was collected from 13 she-camels reared under semi-intensive
conditions. These camels were located in the Quazitten region, situated at
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coordinates 33°20'43.6" N, 6°49'34.7" E, within the wilaya of EI Oued in the
southeast of Algeria (Fig. 2).

Fig. 1. Extensive breeding system in Douar EI Ma. The camel walks and grazes plants in
Sahara rangeland

Fig. 2. Semi-intensive breeding system in Ouazitten region. The dromedary is stabled for
half a day and walks in the rangeland, with a pastor from the afternoon to sunset

All of the dromedaries from which the samples were collected were in
their second parturition and in the same stage of lactation (the mid-lactation).
The milk samples were obtained by hand milking. A 500 ml sample
was taken from each camel. Once the samples were obtained, they were

cooled and brought to the laboratory aseptically. All information about
samples is given in Table 1.
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Table 1
Samples of collected camel milk

Samples Camel Breeding Nutrition
populatio system
n name’s
13 Sahraoui Extensive - Natural plants of the Saharan rangelands only.
- Water is available once a day (in the morning).
13 Sahraoui Semi- - Natural plants of the Saharan rangelands.

intensive - Maize, soybeans, barley with a ratio of 10 % -
12% /10 % -12 %/ 76 % - 80 %, respectively
(all as bran)
- Poor quality dates
- Water is available all the time.

Investigation

An estimation of the potential dairy population of Sahraoui dromedary
camels has been conducted, considering two distinct breeding systems:
"extensive" and "semi-intensive." This investigation was conducted in close
proximity to breeders who actively practice both of these breeding systems.
Several breeders were surveyed as part of this study, and it's important to note
that all participants were well-informed about the significance of this research
and understood the importance of providing accurate information.

Physicochemical analysis

pH

The pH measurement should be taken as soon as possible after taking
the milk samples. The pH measurement was carried out at a milk temperature
of 20 °C with a Jenway 3510 pH meter.

Dornic acidity

To 10 mL of sample was added 3 to 5 drops of phenolphthalein solution
(prepared at 1% in 96% ethanol). The mixture was titrated with standardized
0.111 N NaOH until the first color change (to pink) persisted for 30 s. The
Dornic degree number corresponds to the tenth of a mL of NaOH (0.111 N)
poured in (Konuspayeva, 2007).

Density

The density determination was carried out using a lactodensimeter
(Siboukeur, 2007) model "Quevenne" (aerometer specially adapted for milk).
The analysis involved immersing the instrument into a cylindrical tube filled
with milk at a temperature of 20 °C.

The density of the milk was then directly read from the scale of the
lactodensimeter. This method provides a rapid measurement of milk density.
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Total solids content

The determination of the total solids content in the milk samples was
carried out using the standard method (ISO 6731 / IDF 21 2010). A test
portion is predried on a boiling water bath and the remaining water
subsequently evaporated in a drying oven at a temperature of 102 °C + 2 °C
for about 3 hours (Until constant mass).

Solid not fat

A portion of the milk was first skimmed using centrifugation at 3500 x
g for 20 minutes at a temperature of 4 °C (Siboukeur, 2007). After skimming,
the milk was further processed according to the standard method (1SO 6731/
IDF 21 2010). The mass of solid obtained represents the solids content of the
milk sample, excluding the fat content. The result is typically expressed in
grams per liter (g/L).

Ash

The ash determination was carried out by complete incineration of a
milk test portion of at a temperature of < 550 °C until C-free. The method
used was the standard method (AOAC 930.30).

Lactose content

We used the oxidation and reduction method by Fehling's solution to
determine the amount of lactose in each sample (Fox and McSweeney, 1998).
The milk was defecated by zinc hexacyanoferrate (I1); a cupro-alkaline
solution was reduced in hot with the filtrate obtained; The precipitate of
cuprous oxide formed was underneath by a solution of ferric sulphate and the
ferrous sulphate formed was determined by manganimetry in the presence of
ferrous orthophenantroline as an indicator (Konuspayeva, 2007).

Vitamin C

Vitamin C content in milk samples was determined by the 2,6-
dichlorphenolindophenol method (Konuspayeva, 2007; Chang et al., 2016).
The principle followed was as indicated by the standard method (AOAC
985.33 1988) with a very slight modification as described by (Konuspayeva,
2007).

The principle Ascorbic acid is estimated by titration with colored
oxidation-reduction indicator, 2,6, dichloroindophenol. EDTA is added as
chelating agent to remove Fe and Cu interferences.

Total proteins content

The protein content was determined using the Lowry method (Lowry et
al., 1951). This method is based on the Biuret reaction, in which the peptide
bonds of proteins react with copper under alkaline conditions, producing Cu+.
Cu+ then reacts with the Folin reagent, leading to the reduction of
phosphomolybdotungstate to heteropoly molybdenum blue, which is
facilitated by the copper-catalyzed oxidation of aromatic amino acids. These
reactions result in a strong blue color, which is partly dependent on the

207



tyrosine and tryptophan content of the sample. The Lowry method is sensitive
and can detect protein concentrations as low as 0.01 mg of protein/ml. It is
most effective when used on solutions with protein concentrations ranging
from 0.01 to 1 mg/mL (Waterborg and Matthews, 1994).

Caseins and whey proteins content

The milk was skimmed, as described in the (solid not fat) section above.
the caseins from the whey proteins, the pH of camel skimmed milk was
reduced to 4.3 using a 4N hydrochloric acid solution (Wangoh et al., 1998).

Once the milk reached its isoelectric point at pH 4.3, the caseins were
completely precipitated through centrifugation at 3500 x g for 15 minutes
(Siboukeur, 2007).

The determination of whey protein content was conducted using the
Lowry method (Lowry et al., 1951). For the caseins, their quantity was
calculated by subtracting the quantity of whey proteins from the quantity of
total proteins.

Statistical analysis

The values from these experiments were determined in triplicate, and
the resulting data were presented as the mean =+ standard deviation. To assess
differences between different means, an independent-samples t-test was
performed using SPSS statistical software package version 27.0.1 (2020). A
significance level of 0.05 (p < 0.05) was employed to determine statistical
significance.

RESULTS AND DISCUSSION

Estimated dairy potential

The survey, which included breeders practicing both semi-intensive and
extensive farming, was conducted to assess the milk production potential.
According to the breeders' responses, it was evident that milk production in
semi-intensive breeding exceeded that of extensive breeding. Specifically, in
semi-intensive breeding, the average milk production was found to be 3.5 +
1.4 L/d, whereas in extensive breeding, it averaged 2 £ 0.7 L/d.

Comparable milk production levels were reported for Sahraoui camels
raised under semi-intensive conditions in the Souf region of Algeria,
specifically averaging (2.48 L/d) according to Adamou and Boudjenah
(2012). However, for the same population and geographic area, a broader
range of milk production, spanning from (1 to 5 liters per camel per day), was
reported under extensive breeding system, as documented by Titaouine et al.
(2011).

The literature supports the notion that semi-intensive breeding systems
tend to be more productive compared to extensive systems, as indicated by
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various authors and studies. For instance, Faye et al. (2011), reported similar
findings with Sudanese camels, where they observed significantly higher
milk production of (2633 L per lactation) in the semi-intensive system
compared to (1204 L) in the traditional extensive system. This difference in
production is likely attributed to factors such as veterinary care and food
supplementation, including concentrates, vitamins, and minerals.

Similarly, Bakheit et al. (2008) reported consistent results, showing a
milk production of (6.9 L/d) in the semi-intensive system compared to (3.1
L/d) in the extensive system. Additional studies by Khanna et al. (2004) and
Ould Soule (2003) also reported milk production levels ranging from (5 L/d)
to (3-14 L/d) in semi-intensive breeding system.

In Pakistan (4-8 kg) and (5-9) kg of milk are produced by hand and day
respectively for Marecha and Barela camels under extensive pastoral
conditions (Faraz et al., 2021).

Considering the collective evidence from the literature and the obtained
results, it appears that the semi-intensive breeding system tends to be more
productive than the extensive system in terms of camel milk production.

Physicochemical and biochemical quality
All results can be visualized in Table 2.

Table 2
Comparison of physicochemical and biochemical parameters between camel milk samples
from the extensive breeding system and those from the semi-intensive breeding system
Camel milk Samples Extensive Semi-intensive p value
Physicochemical and
biochemical parameters

Density 1.031 + 0.001 1.029 + 0.0005 0.0061**
pH 6.39 + 0.006 6.46 + 0.006 0.0001**
Dornic acidity (D°) 18+0.5 20.17 +1.26 0.0502"

Total Solids (g/L) 169.67 + 6.03 106.50 + 0.50 0.0029**
Solids-not-fat (g/L) 88.33+0.58 76.67 + 0.58 <0.0001**
Ash (g/L) 8.05+0.07 6.98 + 0.40 0.0029**
Lactose (g/L) 49.2 + 106 41.28 +0.26 0.0002**
Calcium (g/L) 1.56 + 0.03 1.24+0.16 0.0077**
Vitamin C (mg/L) 44 +£1.41 24.1+£0.28 <0.0001**
Total proteins (g/L) 34.28 + 0.68 43.1+1.07 <0.0001**
Casein (g/L) 24.16 + 1.64 32.12+1.58 <0.0001**
Whey proteins (g/L) 10.12 + 1.58 10.98 + 2.52 0.0141*

*: (Significant difference) P < 0,05; **: (highly significant difference) P < 0.01; ns: (non-
significant difference) (P > 0,05).
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pH

The first pH value (6.39) closely resembled the pH reported by Sboui
et al. (2009), in Tunisia for extensive breeding, which was (6.41). However,
it appeared to be lower than the pH values reported by other authors for the
same breeding system For instance, Khaskheli et al. (2005) in Pakistan
reported a pH of (6.77); Faye et al. (2008) in Kazakhstan reported values of
(6.46) and (6.57), and Omer and Eltinay (2009) reported a pH of (6.57). On
the other hand, in the semi-intensive breeding system, the average pH value
of (6.46) observed in this study closely matched the pH of (6.51) reported by
Bornaz et al. (2009).

It's worth noting that Gorban and Izzeldin (1999) suggested that pH and
the taste of milk could be influenced by factors such as the nature of forage
and water availability. Furthermore, the high concentration of volatile fatty
acids (Yagil, 1982) and the relatively high vitamin C content of camel milk
lower the pH (Farah et al., 1992; Haddadin et al., 2008; Yagil, 1982).

Vignola in 2002 reported that the pH of the milk is mainly dependent
on the presence of casein and phosphoric and citric anions.

Dornic acidity

The values of the Dornic acidity obtained in this study were within the
range of work reported by some authors (18.2 °D) (Siboukeur, 2007), (18 °D)
by (Khaskheli et al., 2005) in India. Other authors reported higher or lower
values. Konuspayeva (2007) and Faye et al. (2008) in Kazakhstan reported
higher values (26 °D and 24.04 °D, respectively). In contrast, some studies
reported lower Dornic acidity values.

Sboui et al. (2009) found a value of (17.2 °D), Meiloud et al. (2011) in
Mauritania reported (16 °D), and in Saudi Arabia, Elamin and Wilcox (1992)
reported (15 °D), while Abu-Lehia (1987) in Saudi Arabia and Kamoun
(1994) in Tunisia reported values of (15 °D) and (15.6 °D), respectively.

It is important to clarify that camel milk is characterized by a greater
buffering effect compared to bovine milk (Kamoun and Ramet, 1989), which
means that its pH tends to remain relatively stable despite variations in Dornic
acidity.

However, it's significant to point out that the difference between the
two Dornic acidity values observed in your study was statistically significant,
suggesting variations in milk acidity.

Density

The measured densities for both extensive and semi-intensive breeding,
as shown in Table 2, exhibited a significant difference (P<0.05).

These values are well within the range of values reported by the FAO
(1995) based on a compilation of various sources (1.0250-1.0380).
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Additionally, the values closely resembled those reported by Igbal et al.
(2001) and Alloui-lombarkia et al. (2007) in Algeria, which fell within the
range of (1.029-1.030). However, they differed from the values reported by
Sboui et al. (2009), who found a density of (1.020), and Siboukeur (2007),
who reported a density of (1.023). It's important to note that the density of
milk can vary based on the concentration of dissolved and suspended
elements, including solids-not-fat, as mentioned by Mosbah et al. (2019).
These variations in density may reflect differences in the composition and
quality of the milk, which can be influenced by factors such as diet and
management practices in different breeding systems.

Total Solids

The total solids content of the two analyzed camel milk samples showed
a highly significant difference (P < 0.001), as indicated in Table 2. These
results diverged from the findings reported by Haddadin et al. (2008) in
Jordan, who observed a total solids content of (123 g/L) for an extensive
breeding system, and Bornaz et al. (2009) in Tunisia, who reported values of
(117.50 g/L) and (116.10 g/L) for a semi-intensive breeding system.

It's important to recognize that the variation in total solids content can
be attributed to a variety of factors. For instance, Khaskheli et al. (2005) noted
that factors such as water quality and quantity available to the animals can
influence the total solids content of milk. In the summer, milk may have a
higher water content, resulting in a lower total solids content, especially when
animals experience water stress. Furthermore, Yagil and Etzion (1980)
demonstrated that the passage of a regime hydrated to a diet low in water
minimizes significantly the total solids’ content of (14.3 % to 8.8 %). This is
a natural adaptation that ensures the survival of camel calves and provides a
product with sufficient nutritional value, along with a substantial water
content, during times of drought.

Ash content

The ash content of the analyzed samples exhibited a significant
difference (P < 0.05), as shown in Table 2. These values were similar to those
reported by Sboui et al. (2009) in Tunisia with (7.5 g/L), and by Siboukeur
(2007), with a value of (7.28 g/L). However, they were lower than the results
obtained by Haddadin et al. (2008) in Jordan, with an ash content of (8.2 g/L),
and the findings of Karue (1994) (8.6 g/l), Diallo (1989) in Mauritania, with
values of (8.83 g/L). Kasiriyan (2016) also reported a higher value of 0.87%.

It's worth noting that the ash content, which represents the mineral
content of camel milk, can be influenced by factors such as water deprivation
(Yagil, 1985). It also varies depending on the stage of lactation (Siboukeur,
2007).
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Calcium content

The results presented in Table 2 demonstrated a significant difference,
which aligns with those reported by Haddadin et al. (2008), with (1.37 g/L)
Similarly, Shamsia (2009) reported calcium concentration of (1.09 g/L) in a
semi-intensive breeding system.

It's important to note that calcium concentrations in milk can be affected
by various factors. For instance, Yagil (1982) observed that calcium
concentrations tend to decrease in milk from dehydrated dromedaries.
Additionally, Dell'orto et al. (2000) found that a diet rich in trace elements
could significantly increase the calcium content in milk. Moreover, Neville
(2005) suggested that changes in calcium levels are influenced by the rates of
citrate and casein in milk, highlighting the intricate regulation of calcium in
milk composition.

Lactose content

The study revealed a highly significant difference in the lactose content
between the two samples (P < 0.01), as displayed in Table 2.

Interestingly, it was observed that the milk from camels in semi-
intensive breeding exhibited a lower lactose content, while the milk from
camels fed on natural rangeland plants showed a higher lactose content. This
finding is consistent with Karue's 1994 study in Saudi Arabia, which reported
a lactose content of (36.5 g/L) in an intensive breeding system, compared to
(44.4 g/L) reported by Mehaia et al. (1995) for an extensive system.

The variations in lactose levels could be attributed to factors such as
camel breed. Kadim and Mahgoub (2004) noted that the Al-Dowasir race,
elevated in Saudi Arabia under an intensive system, produced milk with
higher lactose content, and it was the top milk-yielding race in the Gulf
region.

Furthermore, the diet of camels plays a significant role in lactose
variation. Camels often graze on halophyte plants like Atriplex and Acacia,
as noted by Yagil (1982), which can impact the composition of their milk.

Squires (2010) suggested that changes in milk lactose content are
typically challenging to manipulate through dietary interventions,
emphasizing that lactose serves as the osmotic component of milk. Any
significant changes in lactose synthesis can affect the volume of water in the
milk and, consequently, the overall milk yield. Yagil and Etzion (1980)
reported a (37%) decrease in lactose content in cases of camel dehydration.

Finally, the lactose varies depending on the stage of lactation (Bakheit,
1999). The study reported that the lactose content of Sudanese camels' milk
is equal to (4.7 %) during the three months after calving and (3.2 %) in late
lactation.
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Vitamin C content

The study revealed that the vitamin C content in camel milk collected
from the extensive system was significantly higher than that obtained from
camel milk in the semi-intensive system (p < 0.01).

Camel milk is known for its richness in vitamin C. Its content of this
vitamin is three times to five times higher than in bovine milk (Farah et al.,
1992; Siboukeur, 2007; Stahl et al., 2006). The results we obtained in this
study show that richness.

These results agreed with those reported by Siboukeur (2007) (43,87
mg/L) and Shamsia (2009), with (41.40 mg/L) and (46 mg/L) but they were
lower than the number indicated by Khan and Igbal (2001), with (58.2 mg/L).
On the other hand, the rate reported by Mehaia (1994), which was (24.9 mg/L)
for intensive breeding with Majaheem race in Saudi Arabia confirmed the
results that we have saved with the semi-intensive system (24.1 mg/L).

The feeding of the camel seems to play a significant role, rations
containing alfalfa for example are favourable to the concentration of ascorbic
acid (Konuspayeva, 2007). Vitamin C concentrations also vary according to
the animal race, lactation stage where they increase after 180 days in milk
(Mohamed, 2002).

Total protein content

An average minimum characterizes the sample of milk from extensive
breeding system which was (34.28 g/L), whereas; the maximum level was
recorded for the semi-intensive’s sample with (43.1 g/L). The recorded
difference was highly significant (P < 0.01).

These results confirmed those obtained by: Sboui et al. (2009), (34.15
g/L); Kamoun (1994), (34.3g/L); Attia et al. (2000), (30.72 g/L); (30.8 and
33.1 g/L) by Wangoh (1997); (33 g/L), Kamal et al. (2007); (34.6 g/L),
Shamsia (2009) and (35.6 g/L), Siboukeur (2007), on milk from camels in
extensive breeding system.

In addition, numbers reported by Mehaia (1995) on the race Majaheim
(41 g/L - 49 g/L) in Saudi Arabia conducted in intensive breeding confirmed
our results for semi-intensive breeding. Numerous authors showed that a diet
based on grass leads to lower rates of protein and milk fat. Delaby and
Peyraud (1994) showed that a wheat-based diet induced a moderate increase
in protein content of cow's milk compared to a diet based on conserved or
grazed grass.

It specifies that the fat content has improved during intake of
concentrates in larger quantities. It showed that feeding by corn silage, beet
increased protein levels, while breeding by poor grass or silage leads to a
lowering of protein levels. Finally, races and seasonal conditions in particular

213



also would influence the protein content of camel milk (Al Haj and Al Kanhal,
2010).

Casein content

The levels of casein content were more important concerning the milk
coming from camels in semi-intensive breeding. The recorded difference was
highly significant (P < 0.01).

Levels comparable to those recorded for the milk sample coming from
extensive system, were reported by Khaskheli et al. (2005), (22.1 g/L); Attia
et al. (2000), (20.60 g/L) and by Alloui-lombarkia et al. (2007), (21.3 g/L).
However, some authors have reported lower levels (19.7 g/L) by Kamoun
(1995); (19.8 g/L) by Haddadin et al. (2008), and (19.8 g/L) by Alloui-
Lombarkia et al. (2007).

It is recognized that in comparison with bovine milk, camel milk is poor
in casein, proteins responsible for the consistency of clotted milk and mineral
balance, which amplifies its ability to clot (Kamoun, 1995). In this context,
camel milk in a semi-intensive system begins to resemble bovine milk with
regard to its casein level.

Whey protein content

Whey protein contents of the samples analysed appeared close to each
other for the two samples (Table 2). However, a significant difference was
recorded between the two types of samples. These rates seemed higher than
those reported by: Kihal et al. (1999), (8.59 g/L) and Farah (1993), (7 g/L).

In addition, some authors showed values close: (9 g/L) according to
Abu-lehia (1987); (10 g/L) according to Bayoumi (1990) and (11.2 g/L) for
Majaheem race by Abu-Lehia (1994).

This high rate of serum proteins in camel milk is of great interest
because it is in this fraction we find particularly powerful antibacterial factors
(lysozyme, lactoferrin and immunoglobulins) (Elagamy, 2000).

CONCLUSIONS

The transition from traditional camel breeding system in semi-intensive
system by some breeders aimed to increase milk production, what has been
achieved, since the quantities of milk collected have increased (3.5+ 1.41 L/d
in semi-intensive against 2 + 0.71 L/d in extensive, respectively).

In parallel, the physicochemical and biochemical quality of camel milk
used in this study seems to be affected by the non-traditional breeding system
(Semi-intensive system). So: Milk from this type of breeding becomes more
acidic, its density become less important, its total solids content is reduced
and also the rate of minerals (calcium in particular). The lactose concentration
also becomes less important, as well as the level of vitamin C.

214



In the other hand, camel milk from the semi-intensive breeding system
has a higher protein content, in particular for casein concentration. This
suggests that, the transition from an extensive breeding system to a semi-
intensive one may improve the coagulation ability for this type of milk and
thus increase its cheese yield, which can provide a solution for this problem,
because it is known that the cheese processing of camel milk is very difficult
as well as its cheese yield is very low.
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