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Lactation GmM3 (g gimb) Go3_{ g gfml)
Winter milk Summer milk Winter milk Sumirger milk

Day 3-5 1.7+0.3 23403 7.2:41.2 9.0+0.5
6-10 3.2::0.4 3.5+0.3 6.6:10.6 6.610.6
11-15 4.7£0.4 5.240.6 5.540.6 5.2+0.2
16-30 5.4+0.6 5.9x0.7 4.7:£0.6 4.7+0.4
31-60 7.8£0.6 8.74+0.5 4.1£0.2 4.4+0.4
61-120 0.9::0.8 10.5x1.0 3.1+0.5 3.5+04
121-240 11.6+0.8 11.7£0.6 2.2:40.4 3.1x0.6
241-482 13.4+0.9 [4.441.3 2.0%0.3 2.2:£0.3

*Values represent means = 3D of three determinations.
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F2 ARLN Vv FOISIHEER

Fatty acid GmMm3 Gp3
C 80 0.37 0.38
C10:0 ' 0.05 ]
C12:0 0.31 0.36
Cl13:0 0.24 0.92 K
C14:0 1.75 1.65
C15:0 0.63 0.60
Cl16:0 7.00 6.86
Cl16:1 n9 1.27 1.17
C16:1 n? 0 0.56
C17:0 0.36 0.34
C18:0 6.13 5.24
C18:1 n9 3.06 481
C18:1 n7 0 0.23
C18:2 né 1.71 1.82
C18:3n6 0 0
C18:3 n3 0 0
C20:0 3.35 6.19
C20:2 9.07 5.17
C20:3 n6 0 0
C20:4 né 0 0
€20:5 n3 0 0
C21:0 0.25 0.26
C22:0 6.33 8.35
C22:6 n3 0 0
€23:0 1.29 2.04
s C24:0 6.63 11.90
C24:1 n9 4,19 8.65
C25:0 0 0.31
Unknown and Trace 46.43 32.57
{~ C14) (8.73) (5.49)
{c14 ~ C15) (1.91) (1.29)
(C15 ~ C16) (3.88) (4.85)
(C16 ~ C17) (2.96) 0
{c17 ~ C18) (2.56) (2.47)
(C18 ~ ¢25)  (20.32) (15.66)
(25 ~} (5.65) (2.43)
Total 100.00 (%) 100.00 (%)
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Changes in the concentration of gangliosides in human milk during lactation and their fatty acid compositions
Technical Research Institute, Snow Brand Milk Products Ce., Ltd.
Hiroshi KAWAKAMI, Eiki DEYA, Yuzi MURAKAMI, Tadashi IDOTA

Concentrations and fatty acid compositions of monosialoganglioside 3 (Gw.) and disialoganglioside 3 (Gps) in
human milk were analyzed. Over 2,700 specimens of human milk were collected from 2,434 mothers at 3-482 days
postpartum living at various districts in Japan in the winter and summer of 1989, Ganglioside concentration was
determined by thin layer chromatography after extraction of polar lipids in human milk. In the thin layer chromato-
graphy, silica gel plates were developed with chloroform/methanol/water containing 0.02% calcium chloride (35 :
45 1 10), sprayed with resorcinol-copper sulfuric acid-hydrochloric acid reagent to visualize glycolipids containing
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sialic acids, and heated at 100°C for color development.

Gua concentration increased from 2.0ug/mé to 13.9ug/mé and Gp, coneentration decreased from 8. 1ug/ml to 2.1
pg/mé during lactation. Although G, was predominant in colostrum, human milk after 16 days postpartum contained
Gus as the major ganglioside. The total amount of gangliosides was kept constant at approximately 10zg/mf in the
early period of lactation (3-30 days postpartum), but gradually increased after 31 days postpartum and reached 16
pg/mé at 241-482 days postpartum.

Moreover, fatty acid compositions of Gy; and Gy, were analyzed by gas chromatography after release of fatty
acids from ganglioside. In both gangliosides, the major fatty acids were long chain saturated fatty acids such as
palmitic acid (C16 : 0), stearic acid (C18 . 0), arachidic acid (C20 : 0}, behenic acid (C22 : 0) and lignoceric acid
(C24 : 0), and long chain unsaturated fatty acids such as eicosadienoic acid (C20 ! 2) and selacholeic acid (C24 © 1).
However, Gus and Gy contained unknown fatty acids of 46.43% and 32.57%, respectively.

Milk gangliosides are considered to be responsible for the protection of infants from enterotoxin-induced diarrhea.
- The physiological role of Gy, and Gps in infants might be revealed by evaluating the selective changes in ganglioside
concentration during lactation and their fatty acid compositions.
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