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Chemical Studies on Agar Preparation from Imported Agar Seaweeds— [ .
On the Agar prepared from Gracilaria verrucosa collected from Chile

By

Shoji Tacawa, Toshire OcaTa and Yoshio Kojima

The authors have been studying to prepare agar agar from imported agar seaweeds.
They already reported on properties of agar prepared from Gr. wverrucosa collected
from Africa and from Gelidiella acerosa from Phillipine®. To discuss the
manufacturing condition of agar from Gr. werrucosa collected from Chile, the
present experiments were carried out.

Raw or refined seaweeds were treated with dilute sodium hydroxide solution of
different concentrations at 80°C, 85°C. or 90°C ; then agar was extracted at various
temperatures from materials treated. The crude agar gel was dehydrated by press
method ; yield, jelly strength and some chemical components were determined.

To treat refined seaweeds by sodium hydroxide solution at 90°C was desirable
condition of yielding agar of high jelly strength (Figs. 2, 4, 5 and 7), although this
came to get less yield than at 80°C (Figs. 3 and 6). When raw seaweeds were
treated at 90°C, the raise in extraction temperature caused an increase in yield but a
decrease in jelly strength, so far as the present series of experiments had concerned.
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Fig. 1. Effect of concentration of sodium hydroxide solution
during alkali treatment of rafined seaweeds on the yield of
treated matter. (O : treated for 3 hrs.. at 80°C.
@ :35°C. A :90°C.
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Fig. 2. Effect of concentration of sodium hydroxide
solution during alkali treatment of refined seaweeds

on the jelly strength of crude agar gel extracted
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Fig. 4. Effect of concentration of sodium hydroxide

solution during alkali treatment of refined
seaweeds on the jelly strength of agar prepared by
extraction at 120°C for 3 hrs..

Marks are the same as those in Fig. 1.
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Fig. 6. Effect of concentration of sodium hydroxide
atkali
seaweads on the yield of agar prepared by
extraction at 125°C for 3 hrs..

Marks are the same as those in Fig. 1.
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Fig. 5. Effect of concentration of sodium hydroxide
solution during alkali teatment of refined sea-
weeds on the jelly strength of crude agar gel
extacted at 120°C for 3 hrs..

Marks are the same as those in Fig. 1.
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Fig. 7. Effect of concentration of sodium hydroxide
alkali
seaweeds on the jelly strength of agar prepared
by extraction at 120°C for 3 hrs..

Marks are the same as those in Fig. 1.
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Fig. 8. Effect of concentration of sodium hydroxide solution
during atkali treatment of raw seaweeds at 90°C for
3 hrs. on the vield of treated matter.
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Fig, 9. Effect of concentration of sodium hydroxide
solution during alkali treatment of raw seaweeds at
90°C for 3 hrs. on the yield of agar extracted.
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Fig. 10. Effect of concentration of sodium hydroxide

solution during alkali treatment of raw seaweeds at
90°C for 3 hrs. on the jelly strength of agar extracted.

Marks are the same as those in Fig. 9.
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Table 1. General composition of refined seaweeds (Gr. verrucosa).

Locality Moisture Ash Crude cellulose Crude protein Reducing sugar
(%) (%) (%) (%) (%)
Chile 16.78 7.01 7.36 20.05 52.44
Africal) 17.91 3.00 11.26 21.97 51.75
Hokkaido o
(Japan) 19.78 5'95 — 10.35 60.50
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Table 2. General composition of agar prepared from Gr. verrucosa.

Locality Moisture Ash Crude protein Reducing sugar
S (%) - (%) (%) (%)
Chile 19.96 1.76 0.24 80.23
Africal) 22.45 1.26 2.32 77.38
Hokkaid
(3a$2n3 18.00 1.56 0.50 7470
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Table 8. Inorgenic composition of refined seaweeds (Gr. wereucosa).

AlyOg
Locality Ash SOs in ash CaO MgO +FeqOs SiOq Total SOg
S (%) (%) (%) (%) (%) (%%)
Chile 7.01 1.92 1.08 0.60 1.17 0.39 5.66
(27.5) (15.7) ( 8.6) (17.9) ( 5.5)
. 3.00 0.59 0.89 0.41 0.56 0.30 1.43
Africat) (21.7) (28.9) (13.5) (20.5) (11.2)
Hokkaido 7.42 3.53 2.02 1.07 0.82 0.83 6.56
( Japan) (50.0) (26.9) (13.7) (11.8) (11.8) |
Note : The values in parentheses are indicated‘ as ash basis.
Table 4. Inorganic composition of agar prepared from Gr. verrucosa.
Aly Oy
Locality Ash SOy in ash CaO MgO +Feq O3 SiOq Total SCg
%) ) (%) (%) %) (%) %)
Chile 1.76 0.75 0.46 0.16 0.09 0.06 1.37
(42.7) (26.6) (8.9 (5.5 (3.3)
Africal) 1.26 0.51 0.43 0.13 0.07 0.07 0.73
(38.1) (33.9) | (10.3) (5.2) ( 5.5)
Hokkaido 1.55 0.99 0.55 0.18 0.22 0.19 1.28
( Japan) (63.8) (35.3) (11.7) (11.4) (12.0)

Note : The values in parentheses are indicated as ash basis.
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Table 5. The molar ratic between Ca, Mg, hexcse and total SOy in refined seaweeds (G7.
VErrucosa ).

Locality r hexose r CaO+ r MgO r CaO total SOy
r total SOg r total SO3 r total SO3 SOj in ash
Chile 2.05 0.49 0.27 2.95
Africal) 8.00 1.45 0.89 2.43
Hokkaido
Capan) 2.05 0.76 0.44 .86

Table 4. The molar ratio between Ca, Mg, hexcse and total SOg in agar prepared from Gr.

verrucosa.
Locality r hexose r CaO + r MgO r CaO total SOs
r total SOg r total SOg r total SOy SQs in ash
Chile 13.07 0.72 0.48 1.83
Africat) 23.50 1.20 0.84 1.43
Hokkaido
(Japan) 12.55 0.90 0.61 1.29
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