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ABSTRACT

The milk of Alxa bactrian camels reared in Inner Mongolia during different lactation stage were analysed
for specific gravity, pH, titrable acidity, electrical conductivity and the composition of amino acids. Meanwhile, the
composition of shubat prepared from camel milk was also determined. The values of specific gravity, pH and titrable
acidity were 1.055 to 1.034, 6.31 to 6.53 and 0.17 to 0.24 of colostrums from 2h to 7d post partum (PP), respectively,
and the respective mean values of regular milk were 1.032 to 1.034, 6.31 to 6.57 and 0.17 to 0.20%. The total content
of Na*, K*and CI" was responsible for most of electrical conductivity in Alxa bactrian camel milk. The values content
of histidine, arginine, threonine, valine, methionine, isoleucine, leucine, phenylalanine and lysine at the first milking
were 2.50, 4.94, 6.50, 6.52, 2.10, 4.05, 7.94, 4.38 and 7.40 g/100 g, respectively, and the respective mean values of milk
(90d PP) were 2.64, 4.11, 4.52, 6.20, 3.16, 5.61, 9.48, 4.73 and 7.75 g /100 g. The ratio of essential to non- essential amino
acids, cystine to methionine and phenylalanine to tyrosine in Alxa bactrian camel milk (90d PP) were 0.97, 0.34 and
1.19, respectively, and the respective mean values of shubat were 1.11, 0.28 and 1.86.
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The bactrian camels more prevalent in desert
and semi-desert areas of northwestern China and
Mongpolia, are mainly used for working and wool
production. There are also some bactrian camels
in Afghanistan and Tajikistan, where camel milk is
mainly used for feeding young calf. Milk-producing
camels can be divided into 3 categories, i.e. high milk
yield (more than 3000 1/yr), medium milk yield (1500
to 3000 1/yr) and low milk yield (less than 1500 1/yr)
(Zhang et al, 2005).

There are 3 fine breeds of bactrian camels in
China, namely Xinjiang, Alxa and Sunite (Zhang et al,
2005). Alxa camels can further be divided into Gobi
and Desert camels based on their stature, physical
features, and breeding distinctions. Alxa camels are
reared mainly by natural grazing in different herd
sizes ranging from 10 to 100 camels with a grazing
radius of 40 to 50 km. Pregnancy lasts 395 to 405 days
and lactation takes place during February-August.
Alxa camel belong to low milk yield category and
produce 0.25 to 1.5 1 of milk daily in addition to the
amount consumed by the calf.

Camel milk can be used for making various
dairy products such as butter, shubat, cheese and

milk tea. Fermented camel milk is traditional product
and has various names in different parts of the world,
which strongly contributes to the cultural identity
of those countries. In Kazakhstan, it is called shubat
(Stefan Kappeler, 1998), kefir (Caucasus), dahi (India),
yoghurt (Bulgaria), lehben (Syria, Israel and Egypt)
and Tarag (Mongolia).

Camel milk is not only nutritious for local
people, but also had therapeutic properties. It
had been proved that camel milk was benificial
for patients. In India, camel milk was used
therapeutically against dropsy, jaundice, tuberculosis,
asthma, anaemia, and piles (Yagil, 1982). Lozovich
(1995) reported that camel milk was used to treat
patients suffering from gastrointestinal ulcers, the
complete healing was seen in 57.5% cases. Agrawal
et al (2003) reported that camel milk was also useful
for the treatment of Type 1 diabetes patients as the
insulin demand decreased by consumption of 0.5 1
of camel milk per day. Shubat was a kind of camel
milk product that was used to cure certain ailments
(Yagil, 1982). Sukhov et al (1986) revealed that shubat
was sucessfully used in the treament of peptic ulcers
in Russia.
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It is well known that the best nutritional option
for new-borns is their mother’s milk, however, some
infants may not be exclusively breast fed during
the first month of life. Therefore, there is a need for
another substitute of close composition and properties
as human milk. Modified cow milk preparations
are the most used as substitutes for human milk.
However, many nutritional problems were reported
from its use for infant feeding due to cows milk
allergy. Other types of milk has been proposed as
substitute of human milk such as goat (Park and
Haenlein, 2006), sheep (Haenlein and Wendorff,
2006), buffalo (Shamsia, 2005), but little information
are available on the use of camel milk for this purpose.

The chemical composition of Alxa bactrian
camel milk, in particular, protein, fat, lactose, ash,
total solids, fatty acids, major minerals, vitamins and
fraction of proteins has been published (Zhang et
al, 2005). However, the information about physico-
chemical properties of Alxa bactrian camel milk
such as specific gravity, pH, acidity and electrical
conductivity was limited in China. The biological
value of camel milk and shubat were determined to
a large extent by their amino-acid composition. The
amino-acid composition of dromedary camel milk
had been investigated (Yagil, 1982; Sawaya et al, 1984;
Mehaia and Al-Kahnal, 1989; Park and Haenlein, 2006;
Shamsia, 2005). However, the amino-acid composition
of Alxa bactrian camel milk and shubat had been
insufficiently studied in China.

The objectives of this work was to study the
physico-chemical properties and the amino-acids
composition of Alxa bactrian camel milk and shubat
in Inner Mongolia.

Materials and Methods

Animals

Ten 5-year old Alxa bactrian female camels
close to giving birth for the first time were randomly
selected from different herds that depended on
natural grazing. The camels, which all belonged to
the Alxa nomads in Inner Mongolia, were kept under
muster management before giving birth and fed with
hay supplemented with corn after parturition.

Collection of Samples

Sampling collection started immediately
following parturition at 2h, 1d, 3d, 7d, 15d, 30d, and
90d post partum (PP). All the samples collected were
stored at -40°C until analysis. During testing, samples
taken at the same stage of lactation were thawed,
pooled and portions taken for analysis. Samples taken
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during the first 7d of lactation were considered as
colostrum, after which the secretion were considered
regular milk (Gorban and Izzeldin, 1997).

The shubat were collected from TaLingAiLi
pasturage in Alxa Prefecture in Inner Mongolia. The
shubat was prepared from Alxa bactrian camel milk
that had been naturally fermented for 3 days.

Physical parameters analysis

Titrable acidity (TA) and specific gravity were
determined according to the method of Association
of Official Analytical Chemists (AOAC, 1990a,b).
pH values were determined using pH meter (Model
pHS-3C, Lei-Ci Instruments, Shanghai, China).
Electric conductivity and EC, were determined
using conductivity meter (Model DDS-11C, Lei-
Ci Instruments, Shanghai, China) according to the
instruction.

Amino Acids Composition Analysis

Thawed milk samples were thoroughly mixed
and hydrolysed using 6N HCI in sealed glass ampule
for 24h at 110°C (Ozols, 1990). The hydrolysate was
centrifuged and the supernatant was used for analysis
after filtering through a 0.22 pm syringe filter. The
analysis of amino acids were achieved by automatic
amino acid analyser (Hitachi 835-50, Tokyo, Japan).

Data were analysed by a general linear model
procedure of the Fisher’s PLSD test using SAS (SAS
Institute Inc., Cary, NC). This test combines ANOVA
with comparison of differences between the means of
the treatments.

Results and Discussion

Physical parameters analysis

The data of physical parameters for Alxa
bactrian camel milk was shown in Table 1. The
titrable acidity (TA) was denoted in terms of lactic
acid content (g/100g). At the first milking (2h PP), the
TA content and pH of Alxa bactrian camel colostrum
(0.24+0.01% and 6.31+0.046, respectively) were lower
and higher, respectively than those of Indian camel
colostrum (0.38% and 5.6, respectively) as reported by
Ohri and Joshi (1961). As lactation progressed, the pH
and TA value did show any variation, which could
be attributed mainly to the buffering properties of
milk. The pH values ranged from 6.31 to 6.53 for Alxa
bactrian camel colostrum, which were similar to those
reported for dromedary camel colostrum by Gorban
and Izzeldin (1997). The pH values ranged from 6.31
to 6.57 for Alxa bactrian camel regular milk, the data
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were congruent with similar results of dromedary
camel milk as reported by Mehaia et al (1995), Gorban
and Izzeldin (1997) and Farah (1993), however, the
pH values were lower than Majaheim, Wadah and
Hamra breeds of camel as reported by Mehaia et al
(1995). The TA values ranged from 0.17 to 0.20% for
Alxa bactrian camel regular milk, and higher than that
of dromedary camel (Table 2).

The specific gravity of colostrum obtained from
the first milking (1.055£0.008) was slightly lower than
that of Indian camel colostrum (1.079) reported by
Ohri and Joshi (1961). Within the first day of lactation
there was a significant change (p < 0.05) in the specific
gravity value. As lactation progressed, the specific
gravity value did not show any noticeable variation
up to 90 days.

Results presented in Table 3 and Fig 1 revealed
that there was the same variation trendline between
EC and the total concentration of Na*, K* and CI°
and with the increase of the total concentration of
Na*, K'and CI’, the electrical conductivity value
also increased. Any ion content changes, did not
affect the electrical conductivity (Table 1, Table 3).
Therefore, Na*, K" and CI are responsible for most
of electrical conductivity in Alxa bactrian camel milk.
The results were similar to cow milk reported by Fox
and Mcsweeney (1998).

Changes in amino acid composition of Alxa
bactrian camel colostrum and regular milk protein
during from 2h to 3-month lactation period were
shown in Table 4.

There was a sharp decline in threonine content
from 6.50 g/100 g to 5.50 g/100 g from the first
milking to 1d postpartum. It continued decreasing

Table 1. Changes of physical parameters of Alxa bactrian camel
milk during the lactation period (mean values *sd).

Lactation| Specific pH Titrable EC
stage Gravity Acidity | (10*uS/cm)
(h/d) (%)
2h 1.055+0.008%| 6.31+0.05¢ | 0.24+0.01% | 0.380+0.006°
1d  |1.03420.002°[6.45+0.107*| 0.18+0.02 | 0.450+0.003"
3d 1.037+0.003°| 6.53+0.07% | 0.22:0.01° | 0.43020.004°

7d  [1.035+0.003°| 6.48+0.13% [ 0.18+0.02¢ | 0.408+0.004¢

15d  [1.036+0.003°| 6.57+0.08" | 0.18+0.02¢ | 0.380+0.004°
30d  |1.03420.003°]6.45+0.117%| 0.20+0.02° | 0.4000.010¢
90d | 1.03240.001° | 6.31+£0.02 | 0.17+0.01¢ | 0.547+0.011%

Data are means of triplicate determinations.

abedeThe same letters in a column denote treatments that are
not significantly different (P > 0.05) based on Fisher’s PLSD
multiple comparisons.
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Table 2. Physical parameters for dormedary camel regular milk.

Reference pH ACE;;‘;}]Z) Gsii?tf;c
Wangoh (1997) — 0.13-0.16 | 1.028-1.033
Mehaia (1994) 6.61 0.14 —
Sawaya et al (1984) 6.49 0.13 —
Abu-Lehia (1987) — 0.15 —
Mehaia and Al- 6.50 0.13 -
Kanhal (1989)

Elamin and Wilcox - 0.15 -
(1992)

Farah (1993) 6.56-6.70 — 1.025-1.032
Gorban and Izzeldin (1997)

Colostrum 6.00-6.79 - —
Mature milk 6.23-6.85 — -
Mehaia et al (1995)"

Majaheim 6.61-6.68 | 0.14-0.15 -
Wadah 6.61-6.68 | 0.13-0.15 —
Hamra 6.61-6.68 | 0.13-0.15 —
Shamsia (2009) 6.59-6.69 | 0.16-0.17 1.033

1. Majaheim, Wadah and Hamra were 3 different breeds.

Table 3. Contents of Na*, K" and Cl in Alxa bactrian camel
milk during the lactation period (mg/100g).

Lactation Total
stage Na* K* cr (Na*, K*
(h/d) and CI)

2h 65.0 136.5 141.2 342.7
1d 92.5 124.0 194.7 411.2
3d 79.5 150.0 133.5 363.0
7d 63.0 1525 91.3 306.8
15d 57.5 1515 80.9 289.9
30d 60.5 154.0 86.3 300.8
90d 72.0 191.0 152.0 415.0
450 - 0.6
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Fig 1. Relation between the total content of Na*, K* and Cl"and
EC changes in amino-acid composition of Alxa bactrian
camel milk.

December 2009 / 247



gradually to reach 4.54 g/100 g on 7d of lactation,
thereafter stabilised on regular milk. The valine
content of Alxa bactrian camel colostrum milk at
the first milking was higher (6.52 g/100 g) than that
of regular milk. There was no significant variation
from 1d to 90d (PP), and the value of valine content
was 6.20 g/100 g on 90d. This study also showed
that the contents of methionine, isoleucine and
leucine increased gradually from the first milking
to 7d lactation in Alxa bactrian camel colostrum
milk, thereafter the contents remained relatively
stable on regular milk. The values contents of
methionine, isoleucine and leucine were 2.10, 4.05
and 7.94 g/100 g at the first milking, respectively,
and the respective values were 3.16, 5.61 and 9.48
g/100 g for regular milk on day 90. The content
of phenylalanine remained relatively stable, the
value ranged from 4.31 to 4.73 g/100 g during
the study period lactation. It suggested that the
composition of phenylalanine was not influenced by
stage of lactation. There was no obvious difference
in contents of lysine for Alxa camel milk from day
1 to 90. The lysine concentration of Alxa bactrian
camel colostrum at 2h after parturition was as low
as 7.40 g/100g, then reached its highest levels (7.89
g/100 g) after about a week and then decreased to its
average value thereafter. Lysine was present at lower
level in Alxa bactrian camel regular milk than that of
cow, human, buffalo, sheep and goat milk reported
by Park and Haenlein (2006) but higher than the
dromedary camel milk as reported by Sawaya ef
al (1984), Mehaia and Al-Kahnal (1989), Park and
Haenlein (2006) and Shamsia (2009).

In present study arginine and histidine were
considered as essential amino acids (Park and
Haenlein, 2006). The values of histidine content in
milk exhibited less marked changes in test period.
The present histidine values fell well within the
range of values (2.50 to 2.90) as shown in Table 5. The
content of arginine was higher in Alxa bactrian camel
colostrum than that in regular milk. The value of
arginine content was 4.94 g/100 g at the first milking,
thereafter it decreased to 4.27 g/100 g on day 7 with
the progress of lactation. The present value of arginine
content in regular milk was congruent with similar
results reported by Sawaya et al (1984), Mehaia and
Al-Kahnal (1989), Park and Haenlein (2006) and
Shamsia (2009).

Glutamic acid is the major amino acid in
Alxa bactrian camel milk, similar to other species
reported by Farah (1993) and Park and Haenlein
(2006). Glutamic content was as low as 17.66 g/100 g
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at the first milking, thereafter the contents exhibited
less marked changes, and the values ranged from
21.27 to 22.26 g/100 g during the test period from
d 3 to 90. The present values of glutamic content
in Alxa bactrian camel regular milk was congruent
with similar results reported by Sawaya et al (1984),
Mehaia and Al-Kahnal (1989), Park and Haenlein
(2006) and Shamsia (2009).

The content of aspartic, serine, glycine and
alanine were higher in Alxa bactrian camel colostrum
than that in regular milk. Their values at the first
milking (2h PP) were 8.39, 6.01, 3.48 and 3.76 g/100
g, respectively, thereafter they decreased gradually,
and the respective values were 7.16, 4.72, 1.49 and
2.51 g/100 g at 7d PP, then remained relatively stable
of regular milk. The content of aspartic, serine and
glycine in Alxa camel regular milk were similar to
that of dromedary camel milk reported by Sawaya
et al (1984), Mehaia and Al-Kahnal (1989), Park and
Haenlein (2006) and Shamsia (2009).

The content of cystine, proline, and tyrosine
was 0.40, 7.64 and 4.75/100 g at 2h, respectively, and
the perspective values were 1.08, 7.68 and 3.90/100 g
at 90d PP. However, the content of proline, tyrosine
and alanine in Alxa bactrian camel regular milk were
lower than that of dromedary camel milk reported by
authors Sawaya et al (1984), Mehaia and Al-Kahnal
(1989) and Park and Haenlein (2006).

The amino acid composition of Alxa bactrian
camel regular milk appeared to be similar to that
of wild bactrian camel, Gobi Red bactrian camel
(JiRiMuTu, 2006), dromedary camel, cow, buffalo,
sheep and goat milk that reported by Sawaya ef
al (1984), Mehaia and Al-Kahnal (1989), Park and
Haenlein (2006) and Shamsia (2009).

There was difference between datum of amino
acid of composition for camel milk that had been
published (Table 5). The difference in the amino
acid composition may be attributed to factors such
as breed, age, the number of calving, nutrition,
management, the stage of lactation and the sampling
techniques used. In general, the essential amino acids
of composition for Alxa camel milk were well within
the range of dromedary camel.

The ratio of essential to non-essential amino
acids in Alxa bactrian camel milk (90d PP) was 0.97,
which was quite close in milk of other species, being
0.94, 0.92, 0.93, 1.00, 0.95 and 1.07 for wild bactrian
camel, Gobi Red bactrian camel, dromedary, cow,
sheep and human, respectively (JiRiMuTu, 2006; Park
and Haenlein, 2006).
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The ratio of cystine to methionine in Alxa
bactrian camel milk (90d PP) was 0.34, which seemed
to be similar in wild bactrian camel (0.24) and Gobi
Red bactrian camel (0.25), and it was quite close to
that of dromedary (0.38), however, it was lower than
that of cow (0.50) and human milk (0.60) (JiRiMuTu,
2006; Park and Haenlein, 2006). It was perhaps due to
the high content of methionine in Alxa bactrian camel
milk. The ratio of phenylalanine to tyrosine in Alxa
bactrian camel milk (90d PP) was 1.19, which was
quite close to that of Wild bactrian camel (1.19), Gobi
Red bactrian camel (1.19), and it seemed to be similar
to that of dromedary (1.10) and cow milk (0.91),
however, it was lower than that of human milk (1.34)
(JiRiMuTu, 2006; Park and Haenlein, 2006).

Amino-Acid Composition of Shubat

Amino acid composition of shubat protein was
shown in Table 6. The percentage of essential amino
acids to total amnio acids was 52.70%, which was
quite close to that of human milk (51.80%), however,
it was higher than that of Alxa bactrian camel milk on
90 day of lactation (49.21%) (Park and Haenlein, 2006).

The ratio of essential to non-essential amino
acid in shubat was 1.11, which was quite close to that
of human milk (1.07), and higher than that of Alxa
bactrian camel, Wild bactrian camel, GobiRed bactrian,
dromedary, cow and sheep milk (JiRiMuTu, 2006;
Young and George, 2006). The ratios of phenylalanine
to tyrosine in shubat was 1.86, which seemed to
be similar to that of human milk (1.34) (Park and
Haenlein, 2006). It was similar to that of other species
milk, that glutamic acid was the major amino acid in
shubat and its content was 17.84 g/100 g.

Reassessed the essential amino acid for Alxa camel
milk

The suggested patterns of amino acid
requirements in g/100 g of protein were compared
with the composition of Alxa camel milk (90d PP).
The results were shown in Table 7. The content
of tryptophan was not determined at the present
study. The contents of phenylalanine, tyrosine, valine,

Table 5. Comparison of the composition of amino acid in Alxa
bactrian camel milk (90d) with dormedary camel milk.
(g/100g Protein).

Table 4. Changes of amino-acid composition of Alxa bactrian This work Camel! | Camel? | Camel® |Camel?
camel milk during the lactation period. (g/100g (90d PP)
Protein). Essential
i Histidi 2.64 2.50 2.70 2.70 29
factation | oh | 1d | 3d | 7d | 15d | 30d | 90d e
stage (h/d) Arginine 41 390 | 3.80 | 403 [ 51
Essential Threonine 452 520 | 430 | 573 | 53
Histidine 250 | 2.65 | 2751 273 | 2.65 | 2.63 | 2.64 Valine 6.20 6.10 6.90 6.65 4.80
Arginine | 494 | 4.77 | 435 | 427 | 3.99 | 4.00 | 4.11 Methionine 316 2.50 3.60 3.15 2.6
Threonine | 6.50 | 550 | 4.81 | 454 | 441 | 445 | 452 Isoleucine 5.61 5.40 5.00 5.10 4.9
Valine 652 | 637 | 611 | 617 | 6.25 | 6.19 | 6.20 Leucine 948 10.40 950 9.70 9.00

Methionine | 2.10 | 2.27 | 2.74 | 286 | 2.85 | 2.94 | 3.16

Phenylalanine| 4.73 4.60 5.60 5.00 3.70

Isoleucine | 4.05 | 4.73 | 5.31 | 5.50 | 5.56 | 5.55 | 5.61 Lysine 7.75 7.00 7.10 7.20 6.60
Leucine 7941872 (929|946 | 9.41 | 9.60 | 9.48 Tryptophan — 1.20 — 1.20 1.80
Phenylalanine| 4.38 | 4.35 | 4.31 | 4.40 | 437 | 4.42 | 473 Nonessential
Lysine 740 |1 777 781 | 7.89 | 7.65 | 7.65 | 7.75 Aspartic 7.15 7.60 6.40 6.98 7.20
Tryptophan | —— [ — | — | — | — | — | — Serine 4.65 5.80 4.20 5.20 3.00
Nonessential Glutamic 21.27 2390 | 1950 | 21.70 | 21.10
Aspartic 839 |805|757|716 | 6.83 | 655 | 7.15 Glycine 1.50 1.70 1.30 1.50 1.20
Serine 6.01 | 524 | 487 | 472 | 436 | 4.65 | 4.65 Alanine 2.46 2.80 2.70 3.00 3.30
Glutamic |17.66 | 19.46 | 21.82]21.76 [ 22.26 [ 22.23 | 21.27 Cystine 1.08 1.00 0.60 1.20 1.50
Glycine 348 | 257 | 1.69 | 1.49 | 1.35 | 1.32 | 1.50 Proline 7.68 11.10 | 11.10 | 12.00 | 13.00
Alanine 3.76 | 3.24 | 2.68 | 2.51 | 2.35 | 2.37 | 2.46 Tyrosine 3.96 4.50 4.00 4.55 3.00

Cystine 0401059 |1 0.65] 0741 0.70 | 0.68 | 1.08
Proline 764 (776 | 7.62 | 8.09 | 959 | 9.27 | 7.68
Tyrosine 475|423 382393 |3.68 | 3.78 | 3.96

---- Not detected, Values are means of triplicate determinations.
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Values for dromedary camel from different source:
1. Originated from Sawaya et al (1984)

2. Originated from Mehaia and Al-Kahnal (1989)

3. Originated from Park and Haenlein (2006)

4. Originated from Shamsia (2009)
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isoleucine and lysine were higher in Alxa camel
milk proteins than that of the suggested patterns of
amino acid requirements for infants. The composition
of leucine, methionine, cystine, threonine and
histidine were similar to the patterns of amino acid
requirements as suggested by FAO/WHO/UNU
(1985). The composition of essential amino acids were
higher in Alxa camel milk proteins than the patterns
of amino acid requirements for adults suggested
by FAO/WHO/UNU (1985). The Alxa camel milk
proteins with an essential amino acid content and
pattern (Table 7) that effectively met the needs of
infants and young children will also be adequate
for elder children and adults. It was evident that the
amino acid composition of Alxa camel milk proteins

Table 6. Amino acid composition of Shubat (g/100g

Protein).
Essential amino acids Nonessential amino acids
Histidine 2.40 Aspartic 5.89
Arginine 3.59 Serine 4.56
Threonine 447 Glutamic 17.84
Valine 6.22 Glycine 1.33
Methionine 2.76 Alanine 2.73
Isoleucine 5.34 Cystine 0.78
Leucine 9.71 Proline 5.63
Phenylalanine 4.28 Tyrosine 2.30
Lysine 6.98
Tryptophan -

Table 7. Comparison of the composition of amino acid in
Alxa camel milk (90d) with the suggested patterns of
requirement by FAO/WHO/UNU.

Amino acid Suggested patterns of requirement
(8/100g Protein) |Alxacamel |y e 16 hoolchild | Adult
milk

Isoleucine 5.61 4.60 2.80 1.30
Leucine 9.48 9.30 4.40 1.90
Lysine 7.75 6.60 4.40 1.60
?;Stgif’emne ’ 424 | 420 | 220 | 170
?y‘fgsyiif‘;am““ 869 | 720 | 220 | 190
Tryptophan - 1.70 0.90 0.50
Valine 6.20 5.50 2.50 1.30
Threonine 4.52 4.30 2.80 0.90
Histidine 2.63 2.60 1.90 1.60
Total
Including Histidine|  49.12 46.00 24.10 12.70
Minus Histidine 46.49 43.40 22.20 11.10
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more than requirements for all other age groups
suggested by FAO/WHO/UNU (1985).

The present study data revealed that Alxa
camel milk proteins had the satisfactory quality
balance of essential amino acids for human diets, or
exceeding the FAO/WHO/UNU (1985) requirement
for amino acids. Alxa camel milk could meet at least
or better significant proteins of daily nutrient need
of human, especially the essential amino acids, a
relatively small amounts of camel milk could supply
human needs.
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