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Chemical Studies on Agar Preparation from Imported Agar Seaweeds V.
On the Agar prepared from Gracilaria verrucosa harvested in Argentina

By

Shoiji Tacawa and Yoshio KojMma

The method of preparation of agar-agar from Gracilaria verrucosa harvested
in Argentina and determination of general and inorganic components of them are
presented.

The results obtained are summarized as follows:

1. By boiling the seaweeds for 3 hours at atmospheric or increasing pressure, the
yield represents 30 to 43 per cent of agar-agar with a jelly strength of 100 to
430 g/cm?.

2. Pre-treatment of the seaweeds with dilute sodium hydroxide solution prior to
the extraction of agar-agar is not so effective for increase in jelly strength of
agar gel, and the yield of agar-agar is decreased by this treatment.

3. Contents of ash and crude protein in agar-agar are a little higher than in
those prepared from Gracilaria harvested in other countries.

4. It may be concluded from the results of this experiment that the seaweeds are
more suitable for being employed as the supplementary raw material in the
naturally manufacturing agar industry than as the principal raw material in

the artificially manufacturing agar industry.
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Fig. 1. The yield and the jelly strength of agar-agar
extracted at atmospheric pressure from the seaweeds.
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Fig. 2. The yield and the jelly strength of agar—agar extracted

at increasing pressure from the seaweeds.
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Fig. 4. The yield of agar-agar extracted from
alkali—treated seaweeds by boiling at increas-
ing pressure.
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Fig. 5. The jelly strength of agar-agar extracted by

boiling the seaweeds at increasing pressure Fig. 6. The jelly strength of agar-agar extracted by
which are treated with sodium hydroxide solution
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boiling the seaweeds at increasing pressure which

at 50°C. are treated with sodium hydroxide solution at
O : extracted at [10°C 60°C,
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Fig. 7. The jelly strength of agar—agar extracted by
boiling the seaweeds at increasing pressure which
are treated with sodium hydroxide solution at
70°C,

The marks are the same as shown in Fig. 5.
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Table 1. General composition of Gracilaria verrucosa.

Locality of harvested Moisture Ash® Crude Crude Reducing
protein® cellulose® sugar®
seaweeds (%) (%) (%) (%) (%)
refined 15.30 4.21 8.57 8.86 67.57
Argentinaq alkali- 13.80 4.27 6.38 10.01 73.23
treated (2.70) (4.04) (6.40) (45.70)
Africa 17.91 3.00 ! 21.97 11.26 51.75
Chile 16.78 7.01 20.05 7.36 52.44
Japan 19.78 5.95 10.35 — 60.50
* . dry basis
() : the content derived by converting the value of alkali~treated seaweeds into that of refined
seaweeds.
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Table 2. General composition of agar—agar prepared from Gracilaria verrucosa.

Locality of
Moisture Ash* Crude protein® Reducing sugar*
barvested seaweeds (%) (%) (%) - (%)
Argentina 21.26 2.75 1.81 85.00
Africa 22.45 1.26 2.32 77.38
Chile 19.96 1.76 0.24 80.23
Japan 18.00 1.57 \‘ 0.50 74.70
* . dry basis.
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Table 3. [norganic composition of Gracilaria verrucosa.

Locality of harvested SOz in
Ash CaO MgO Si0Qy | FegOs | AliOg ash Total SO
seaweeds 17} 1)
(%) (%) (%) (%) (%) (%) (%) (%)
refined 4.21 1.05 0.24 1.08 0.13 0.14 1.03 1.57
Argentina (24.9) | (5.7) | (25.7) | (3.0) | (3.2) | (24.5)
atkali-treated 4.27 1.34 0.43 0.29 0.06 0.07 1.14 1.35
(31.3) | (10.1) (6.8) (1.5) (1.5) | (26.7)
Africa 3.00 0.89 0.41 0.30 0.56 0.59 1.43
(28.9) | (13.5) | (11.2) (20.5) (21.7)
Chile 7.01 1.08 0.60 0.39 1.17 1.92 5.66
(15.7) | (8.6) | (5.5) (17.9) (27.5)
Japan 5.95 2.02 1.07 0.83 0.82 3.53 6.56
(26.9) | (13.7) | (11.8) (11.8) (50.0)
() :ash basis.

Table 4. Inorganic composition of agar-agar prepared from Gracilaria verrucosa.

Locality of harvested | SO; in
Ash = CaO MgO | SiOy | FeyOs | AlbOy ash Total SOy
seawesds %) (%) | () | () | (%) | () | (%) | (%)
Argentina o 75 0.90| o0.27 0.06 | ©.02| o0.01 1.31 2.22
(32.7) | (10.0) | (2.2) 1 (0.6) | (0.4) | (47.8)
Africa | 2% 0.43 0.13 0.07 0.07 0.51 0.73
(33.9) | (10.3) | (5.5) (5.2) (38.1)
Chile 76 0.46 0.16 0.06 0.09 0.75 1.37
‘ (26.6) | (8.9) 1 (3.3) (5.5) (42.7)
Japan | 56 0.55 0.18 0.19 0.22 0.99 1.28
(35.3) | (11.7) | (12.0) (11.4) (63.8)
() :ash basis.
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