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Isolation of Sialyloligosaccharides from Egg Yolk Using Enzymes and
Some Biofunctional Activities of the Oligosaccharides Isolated

Mamoru KokeTsu,** Yuko ENoKI, Lekh Raj JuNEJA, Mujo Kim and Takehiko YAMAMOTO

Central Research Laboratories, Taiyo Kagaku Co., Ltd. (1-3, Takaramachi, Yokkaichi 510, Japan)

Measurement of sialic acid in various structural fractions of hen’s egg showed that it is distributed
in all parts of the egg. Quantitatively, sialic acid was mainly found in the yolk fraction. A suspension
of delipidated egg yolk was treated with protease and purified by column chromatography. The
obtained sialyloligosaccharide fraction was subjected to structural characterization, and there were
three major types of biantennary sialyloligosaccharides. The sialyloligosaccharides were absorbed

and distributed to various tissues, when orally administrated to rats.

The sialyloligosaccharide

fraction was shown to inhibit infection of rotavirus iz vitro and was effective in lowering the incidence
of diarrhea in rats infected with rotavirus. Also, the sialyloligosaccharide fraction was found to be
effective in promotion of learning performance in infant rats when examined by the maze test.
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The structures of N-acetylneuraminic acid (Neu5Ac) and

N -glycolylneuraminic acid (Neu5Gc).

Table 1. Sialic acid contents in various fractions
of hen’s egg.

Qty. Sialic acid

Fractions kg/ton % in
egg wet g dry

wt. basis matter

Egg shell 104.8 2.98  0.004
Shell membrane 6.2 1.22  0.07
Egg white 603.5 60.35 0.10
Egg yolk 281.0 267.0 0.19
Egg yolk membrane 2.3 3.52  1.80
Chalaza 2.2 3.96  2.40
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Fig. 2. Structures of egg yolk sialyloligosaccharides.
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Fig. 3. Effects of sialyloligosaccharide and neutral

oligosaccharide fractions on rotavirus (SA-11)
inhibition. Sialyloligosaccharide fraction (@);
neutral oligosaccharide fraction (H).

The ability of each fraction to inhibit rotavirus infec-
tion was measured by an indirect immunofluorescence
staining method. Briefly, MA-104 cells were grown to
confluence on 98-well tissue culture microplates (Nunc
Microwell Plate96F with Lid) in the presence of
Eagle’s minimum essential medium (EMEM) and 10%
fetal bovine serum at 37C in a CO, environment.
Aliquots of sample were diluted in EMEM, mixed with
an equivalent volume of rotavirus (SA-11, 1X105-10°
FCFU/ml), and incubated at 37C for 1h.This
mixture was absorbed onto the cells. After cells were
washed with PBS, FITC-labeled goat IgG against
guinea pig IgG was sailed and incubated at 37°C for 30
min. Cells were washed and air-dried, and the number
of positively fluorescent cell focus forming units
(FCFU) were counted under a fluorescence microscope.
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Fig. 4. Effects of administration of sialyloligosaccha-

rides fraction to suckling mice inoculated with
rotavirus (SA-11).

Saline, left bar; the sialyloligosaccharide fraction,
right bar. *»<0.05. 2.5 mg of the sialyloligosaccharide
fraction was orally administered to 6-day-old mice (30
mice/group) and was inoculated with 50 ml of 8.8 X10°
FCFU/ml of rotavirus. Control group was administered
with saline and rotavirus. All the groups were inspect-
ed daily for diarrhea by gentle palpitation of the abdo-
men, and the incidence of diarrhea was counted.
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Fig.5. Experimental schedule.
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Fig.6. Effects of oral administration of sialyloligosac-

charide fraction on goal-reaching time of rats in
the maze test.

M, sialyloligosaccharide fraction; @, saline.
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