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Fig. 1 Mass spectrum of milk oligosaccharide in the colostrum of cow (a) and buffalo (b) with a d0 and d5 aniline label

Table 1 Comparison of milk oligosaccharide components in the colostrum of cow and buffalo

Mass
RT/min Hex Fuc HexNAc NeuSAc Neu5Gec P Possible Structure Cow Buffalo
(Reduced)
385.150 4.94&6.00 1 0 1 0 0 0 GalNAcB1,4Glc \ \
GalB1,4GlcNAc
424.089 278 2 0 0 0 0 1 Galp1,4Glc-3'-PO, \ \
426.176 4.39&5.43 0 0 2 0 0 0 GaINAcB1,4GlcNAc N x
506.180 11.97&1239& 3 0 0 0 0 0 Galp1,3GalB1,4Glc N N
12.73&13.31
GalB1,4GalB1,4Glc
GalB1,6Galg1,4Glc
Gala1,3GalB1,4Gle
547.210 11.72&1225 2 0 1 0 0 0 GalNAca1,3Galp1,4Glc v V

GalNAcB1,3GalB1,4Glc

GlcNACcB1,6GalB 1,4Gle

GlcNACcB1,3GalB 1,4Gle
HexNAc-GalB1,4Glc
Gal-GalB 1,4GIcNAc
Gal-Galg 1,4GIcNAc




2017; 44 (10)

HRHE, & HESKENFADIABREAD LLBAR *945-

Continued
Mass
RT/min Hex Fuc HexNAc NeuSAc Neu5Ge P Possible Structure Cow Buffalo
(Reduced)
635.230 13.84&15.42 2 0 0 1 0 0 NeuSAca2,3Gal1,4Glc \ \/
Neu5Aca?2,6Galp 1,4Glc
651.220 15.2&18.9 2 0 0 0 1 0 Neu5Gcea?2,3GalB 1,4Glc \/ X
Neu5Gea2,6Galp 1,4Glc
667.240 15.08 4 0 0 0 0 0 Gal-Gal-GalB1,4Glc \/ X
Gal-Gal-GalB1,4Glc
Gal-Gal-GalB1,4Glc
Gal-Gal-GalB1,4Glc
675.250 14.61&17.18 1 0 1 1 0 0 Neu5Aca2,3GalB 1,4GlcNAc N X
NeuSAca2,6GalB1,4GlcNAc
691.250 15.8 1 0 1 0 1 0 NeuGea2,6Gal 1,4GlcNAc N X
692.270 13.6 2 1 1 0 0 0 Fuca1,2(GalNAca1,3)Galg1,4Glc \/ X
Fuc-HexNAc-Gal-Glc
708.260 15.39 3.0 1 0 0 0 Galp1,6GIcNAcB1,3Galp1,4Glc v v
GalB1,4GlcNAcB1,3GalB1,4Glc
GalB1,3GlcNAcB1,3GalB1,4Glc
Gal-HexNAc-GalB1,4Glc
Gal-HexNAc-GalB1,4Glc
Gal-HexNAc-GalB1,4Glc
Gal-HexNAc-GalB1,4Glc
749.290 14.64 2 0 2 0 0 0 Gal-HexNAc-GalB 1,4GIcNAc N X
HexNAc-HexNAc-GalB1,4Glc
796.280 16.97 3 0 0 1 0 0 Neu5Aca2,3+Gal-GalB1,3Gle N X
NeuSAca2,3Gall,3GalB1,4Glc
Neu5Aca2,3GalB1,4GalB1,4Glc
NeuSAca2,6(GalB1,3)Gal1,4Glc
837.310 16.62 2 0 1 1 0 0 NeuS5Aca2,6(GleNAcB1,3)Galp 1,4Glc N X
Neu5Aca2,3+HexNAc-Gal-Glc
870.320 19.09 4 0 1 0 0 0 GalB1,6GIcNAcB1,6(GalB1,3)Galp1,4Glc v v
GalB1,4GIcNAcB1,6(GalB1,3)GalB1,4Glc
911.340 17.46&17.82 3 0 2 0 0 0 Galp1,4GleNAcB1,6(GlcNAcB1,3)Galp 1,4Gle v v
&18.75 HexNAc-HexNAc-Gal-GalB 1,4Glc
Gal-HexNAc-Gal-GalB1,4GlcNAc
925.320 18.02 2 0 0 2 0 0 NeuS5Aca2,8NeuSAca2,3GalB1,4Gle N X
941.320 18.90&19.16 2 0 0 1 1 0 NeuS5Aca2,8NeuSGea2,3GalB1,4Gle N X
Neu5Gea2,8NeuSAca?2,3GalB1,4Glc
1074.4 20.72 4 0 2 0 0 0 Gall4GIcNAcB1,6(Galpl 4GIcNAcB1,3)Galgl,4Gle v

Composition lists the number of hexose (Hex), fucose (Fuc), N-acetylhexosamine (HexNAc), N-acetylneuraminic acid (Neu5Ac), and

Nglycolylneuraminic acid (Neu5Gc).
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Fig. 2 Comparison of the abundance of milk oligosaccharide in the colostrum of cow and buffalo
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Fig. 3 Milk oligosaccharide Top 5 in the colostrum in cow (a) and buffalo (b)
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Comparative Study on Milk Oligosaccharides
in Buffalo and Cow Colostrum Milk

MENG Xian-Pu", JTAO Si-Ming?, QIN Sheng-Qi", YANG Xian-Bei",
LI Jian-She", WEI Jin-Hua®, WANG Zhuo?, DU Yu-Guang””*
(" Beijing Friendship Hospital Affiliated to The Capital University of Medical Sciences, Beijing 100050, China;
? Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100095, China)

Abstract Milk oligosaccharides, which are free oligosaccharides in the mammalian milk, is one of the main
composition in milk. Recent studies suggested that milk oligosaccharides improved immune function, and showed
prebiotics as well as anti-infection actives. Milk oligosaccharides is also important for the intestinal development,
neural development of infants. Buffalo (Bubalus bubalis) milk is the second important milk source besides cow
milk. It was also well accepted that buffalo milk was rich in nutritional content and was a high quality dairy
product with good taste. However, researches on buffalo milk oligosaccharides was limited and only worked on
American buffalo. On the other hand, milk oligosaccharides on Chinese buffalo is lacking. In the present study,
colostrum milk samples from Guangxi buffalo were purified with solid phase extraction and modified by Aniline
(Bn) derivative reagent. The sample was further purified by UPLC-ESI-Q-TOF-MS. The oligosaccharide
components in buffalo colostrum were determined and compared with the cow colostrum milk. 19 kinds of
oligosaccharides were found in cow colostrum and 9 in buffalo colostrum. Moreover, in both two kinds of
colostrum, neutral disaccharide m/z 385.15, neutral trisaccharide m/z 547.21 and acidic oligosaccharide m/z 635.23
were the main composition. In general, the proportion of neutral oligosaccharides in buffalo milk was higher than
that in cow milk, with a ratio of 88.88% and 63.16%, respectively.

Key words milk oligosaccharides, colostrum milk, cow, buffalo, UPLC-ESI-Q-TOF-MS
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