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using 3-(trimethylsilyl)propionic-2,2,3,3-dd
acid, sodium salt as internal standard.
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intact GAG, five specimens of PMAA appeared; i.e.,
k.~.——. 2

15 20 25 30 3’5

fucitol (peak ‘3), 3,4-di-~-methyl-fucitol (peak 4),
3-0-methyl-fucitol (peak 5) and fucitol (peak 6). On

Fig. 1. Chromatograms of partially methylated alditol ac-

the other hand, the chromatogram of PMAAs from
a MS equipped-with a

Table 1
Methylation analyses of intact, desulfated, and desulfated/carboxy l-reduced fractions prepared from the sea cucumber S.
japonicus GAG

Peak PMAA a h Molar ratio c

Intact Desulfated Desulfated/carboxy l-reduced

1 2,3,4-Fuc 1.00 N.D. ~ 0.21 (21) 0.21 (21)
2 2,4-Fuc 1.19 0.16 (16) ‘ 0.45 (45) 0.25 (25)
3 2,3-Fuc 1.22 0.08 (8) 0.03 (3) 0.04 (4)
4 3,4-Fuc 1.33 0.23 (23) 0.07 (7) 0.03 (3)
5 3-Fuc 1.41 0.17 (17) 0.05 (5) 0.03 (3)
6 Fuc 1.43 0.18 (18) 0.04 (4) 0.04 (4)
7 2,3,6-GIc 1.50 N.D. N.D. 0.15 (15)
8 2,6-GIc 1.64 N.D. N.D. 0.04 (4)

‘ Partially methylated alditol acetate with methoxy groups at the positions shown.
b Retention time on a SP2330 capillary column relative to 2,3,4-tri-0-methy l-fucitol.
~ The molar ratios were based on the peak area.

Not detected.
CNumbers in parentheses represent percentage distribution of PMAAs.
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Fig. 2. A 400-MHz IH-lD NMR spectrum of intact sea cucumber GAG in DaO at 70 ‘C.
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Table 2
Percentage distribution of core disaccharide units (GIcA/31 ~ 3GalNAc derivatives) and possible branching positions a

Disaccharide unit b Total

Zero-sulfated 4-O-Sulfated 6-O-Sulfated 4,6-Di-O-sulfated

Percentage 11.2 10.4 56.0 22.4 100.0

GalNAc O-4,6 C O-6 0-4 — 88.8 d
GIcA o-3 c o-3 0-3 0-3 21.1 e

a

b

c

d

e

Data were partially quoted from [19].
Disaccharide units were classified according to sulfation patterns of GalNAc moiety.
Possible fucose-branching positions in GalNAc moiety or GIcA moiety.
Percentage of maximum substitution of fucose to GalNAc moiety, calculated as in the following equation:

11.2 X 2 + 10.4+ 56.0= 88.8.
Percentage of 2,6-di-O-Me-Glcol compared with the sum of 2,6-di-O-Me-Glcol and 2,3,6-tri-O-Me-Glcol (see Table 1).
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