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ABSTRACT 

Bactrian camel milk and colos七rumare commonly 
used田 foodsin Mongolia， whose people believe that 
these products promote human health. It has been 
hypothesized that milk oligosaccharides are biologi 
cally significant components of human milk， ac七ing
出 receptoranalogs that inhibit the attachment of 
pathogenic microorganisms to 七hecolonic mucosa， 
剖ld田 prebiotics，which stimulate the growth of bi-
fidobacteria within the infant colon. To evaluate 
七heirbiological significance， we studied the oligosac 
charides prese凶 insamples of Bactrian ca皿elmilk 
and colostrum. Using 'H-nuclear magnetic resonance 
spectroscopy， we identified and characterized七hefol-
lowing oligosaccharides of camel colostrum: Gal(日1-4)
[Fuc(臼1-3)JGlc(3-fucosyllactose)， G副(sl-3)Gal(日1-4)
Glc (3'-galactosyllactose)， Gal(日1-6)Gal(日1-4)Glc
(6'-galactosyllactose)， Neu5Ac(臼2-3)Gal(日ト4)Glc
(3'-sialyllactose)， Neu5Ac(臼2-6)Gal(日1-4)Glc (6'-sia 
lyllactose)， Neu5Ac(臼2-3)Gal(sl-3)Gal(日1-4)Glc
(sialyl-3' -galactosyllactose)， N eu5Ac(臼2-6)Gal(日1-4)
GlcNAc(日1-3)Gal(日1-4)Glc(sialyllacto-N-tetraρse c)， 
Neu5Ac(臼2-3)Gal(日1-3)[Gal(日1-4)GlcNAc(日1-6)J
Gal(日1-4)G lc (sialyllacto-N-novopentaose a)， Gal(日1-3)
[Neu5Ac(臼2-6)Gal(日1-4)GlcNAc(日1-6)JGal(日1-4)Glc
(sialyllacto-N-novope凶aose b); and Neu5Ac(a2-6) 
Gal(日1-4)GlcNAc(日1-3)[Gal(日1-4)GlcNAc(日1-6)J
Gal(日1-4)Glc (monosialyllacto-N-neohexaose). The 
oligosaccharides in the mature camel milk were char-
acterized田 3'-galactosyllactose，Gal(日1-3)[Gal(日ト4)
GlcNAc(日1-6)JGal(日1-4)Glc(lactかN-novopentaose1)， 
and 3'-sialyllactose 
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INTRODUCTION 

Milk and colostrum from cows， as well as from goats， 
sheep， horses， and camels， are used田 foodsby people 
in various areas of the world. Camel milk is consumed 
in the Middle East and Mongolia. In Dubai， a choco 
late containing camel milk components is produce，ヨ
commercially. Bactrian camel milk is consumed daily 
by people living in the Gobi region of Mongolia and 
provides nutrien七s七ha七areessential for infant devel-
opment. Since the time of Chinggis Khaan (Genghis 
Khan) ， Mongolians have traditionally used camel milk 
出 aheal由 promotingproduct. Mongolian nomads like 
to consume colostrum (which has the consistency of 
gelatin after it is cooked) and to drink fermented camel 
milk. Mongolians believe that camel milk and colos-
trum have medicinal properties， and fermented camel 
milk has been used to treat edema in pregnant women 
阻 d出回tiscorbuticagent for七heelderly (Dubach et 
al.， 2007). Mongolia h田 2%of七hetotal world camel 
population and 30% of total Bactrian camels in the 
world. The Mongolian camel has a relatively low milk 
yield， producing on町 erage320 L of milk (仕0皿 175to 
576 L) during the lactation period of 528 d. The daily 
milk yield ranges from 0.5 to 1.7 L per camel (Dubach 
et a1.， 2007). 
The composition of Bactrian camel colostrum ob-
tained at 2 h postpartum is estimated七obe 14.23% 
protein， 0.27% fat， 4.44% carbohydrate， and 0.77% 
minerals (Zhang et a1.， 2005). That of mature milk at 
90 d postpar七umis 3.55% protein， 5.65% fat， 4.24% 
carbohydrate， and 0.87% minerals (Zhang et a1.， 2005) 
These results suggest that the concentration of total 
solids in camel milk is greater than that of bovine 
milk. 
Mammalian milk and colostrum usually contain lac-
tose回 thedominant saccharide， in addition to small 
amoun七sof a variety of milk oligosaccharides in which 
a lactose unit is usually located at the reducing end 
(Jenness et a1.， 1964). It is generally believed that milk 
oligosaccharides are biologically significant as receptor 
analogs that inhibit七heattachment of pathogenic mi-
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