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In the previous papers (Kim and Park, 1984 a, b), we have reported on alginic acid from Ecklonia
cava. The seasonal and portional variation in the composition of uronic acids and their block structures
of alginic acid from Sargassum ringgoldianum (collected from Ichon-ri at the coast of Ilgwang-myon,
Yangsan-gun, Kyongnam, Korea, in the period of January to December in 1982) are investigated,
and their relationship between the chemical composition and some related properties is discussed
in this study. The results are as follows:

1. One year average contents of alginic acid were 21.4% in the stipe and 19.7% in the frond, one-
year average values of M/G ratios were 2.28 in the frond and 1.85 in the stipe. The value of frond
was largest in the period of Jauwary to April and smallest in May and October to December. The
value of stipe was largest January to April and smallest in May. In general, the proportions of M
block in the both of frond and stipe were higher than those of G block.

2. The viscosity of frond alginic acid showed higher values of 31.1 cP in November, and lower (below
7.0¢P) in the stipe alginic acid. Furthermore, the dependence on temperature of frond alginic acid was
also larger in November and others were lower. Ion exchange ability of frond alginic acid was highest
in July and the exchange amounts were Pb2+ 5.2, Cu?+ 3.1, Zn%* 1.7, Co® 1.5 meq/g, Na-Alg., and
the ability of stipe alginic acid was highest in May and the amounts were Pb?t 4.6, Cu?t 3.3, Zn2+
2.5, Co?" 1.4 meq/g.Na-Alg.. The affinity with metallic ions appeared higher in order of Pb#+>Cu?t>
Zn?>*>Co?", and the exchange ability assumed to relate with the block ratio of uronic acid.
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Tabl 1. Proximate composition and contents of alginic acid in seaweed (dry weight)

- - )
Species Part of . Total ash Crude protein Alginic act
seaweed Max. Min. Average  Max. Min. Average Max. Min. Average
Sargassum Stipe 29.4 18.5 23.0 9.2 7.5 8.3 26.0 18.1 21.4
ringgolanum Frond 25.6 22.5 23.6 10.5 6.8 8.6 23.9 15.2 18.7
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Table 2. Seasonal varstion in the M/G ratios alginic from Sargassum ringgoldianum

Ave-
rage

Part of

seaweed Jan. Feb. Mar. Apr. May. Jun., Jul. Aug. Sep. Oct. Nov. Dec.

M(%) 76.91 82.46 83.79 81.10 75.12 80.00 78.50 79.25 75.90 67.95 65.03 69.42 76.20
G(%) 23.09 17.54 16.21 18.90 24.88 20.00 21.50 20.75 24.10 32.05 34.97 30.58 23.71
Frond pp/G 3.33 4.70 5.17 4.20 3.02 4.00 3.65 3.82 3.15 2.12 1.86 2.27 3.45
M/G*  2.20 3.10 3.41 2.83 1.99 2.64 2.41 2.52 2.08 1.40 1.23 1.50 2.28

M(%) 83.14 78.72 76.74 75.37 53.05 67.85 74.49 74.63 70.24 68.05 68.94 74.16 72.12

. G(%) 16.86 21.28 23.26 24.63 46.95 32.15 25.51 25.32 29.76 31.95 31.16 25.84 27.89
Stipe M/G 4.93 3.70 3.30 3.05 1.13 2.11 2.92 2.95 2.36 2.13 2.22 2.87 2.81
M/G* 3.25 2.44 2.18 2.02 0.75 1..39 1.92 1.95 1.56 1.41 1.47 1.89 1.85

M/G*: corrected the M/G ratios multiplied by 0.66 that was derived from Haug procedure (19252).
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Table 3. M/G block ratio of alginic acid
M/G block ratio
Source M/G* ratio
B/AD B/CYH Average
Feb. 3.10 3.24 4.35 3.80
Frond Jul. 2.41 0.88 1.00 0.94
Sargassum Nov. 1.23 0. 87 0.93 0.90
ringgoldianum Feb. 2.44 3.38 3.38 3.38
Stipe  May. 0.75 2.76 2.26 2.26
Nov. 1.47 1.71 1.92 1.82

1) The ratio of peak B (mannuronic acid H-1) to peak A (guluronic acid H-1) or pcak B to peak C
(guluronic acid H—5) represents the M/G block ratio obtained by NMR spectroscopy.

Table 4. Proportions of M, G and alternating block in alginic acid

Block type (%)

Source
Alternating M G
Feb. 18.7 64.4 16.9
Frond Jul. 15.6 40.9 43.5
Nov. 29.1 33.6 37.3
Sargassum Average 21.1 46. 3 32.6
ringgoldianum Feb. 14.7 65.8 19.5
May. 15.9 58.3 25.8
Stipe Nov. 20.4 60.7 18.9
Average 17.0 61.6 21.4
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Table 5. Seasonal variation in the viscosity of 1% sodium alginate solutions from the

frond and the stipe of Sergassum ringgoldianum at 25°C (e®)
Month Jan.  Feb. Mar. Apr. May. Jun  Jul. Aug. Sep. Oct.  Nov. Dec.
Frond 9.4 3.0 3.2 2.5 2.9 5.6 6.8 10.1 31.1 28.3 14.3 11.0
Stipe 7.0 2.6 2.8 3.0 2.5 3.3 3.3 2.8 3.2 4.0 5.8 6.7
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