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Abstract

Agar was prepared from domestic agarophyte (Gelidium amansii) by a process of acid ex-
traction. Optimal conditions in the acid treatment of the seaweed and the gelling properties
of the agar thus prepared were investigated. The yield and gel strength of the control (the
agar extracted with distilled water) showed 13.3% and 306g/cm?, respectively. The yield of
38.7% was obtained when agar was extracted with 0.007N Hydorchloric acid while the gel
strength of agar, 511g/cm? was observed with the agar extracted with 0.005N hydrochloric
acid solution. The agar extracted with hydrochloric acid solution showed excellent properties
of agar at the acid concentration range 0.005N-0.01N. The cooking time of 60 min. was found
to be effective to the yield and also to the gelling property of the agar and the cooking longer
than 60 min. was proved to be destructive to agar. In general, yield and gelling properties
of the agar obtained showed a close relation to the acid concentration and cooking time, but
no consistent influence on the contents of ash and sulfur trioxide.
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Table 1. The Chemical Composition of Agarophyte

(g/100g)
Components Composition
Moisture 16.2
Crude Protein 16.7(20.0)
Ash 6.1(7.3)
Crude Fat 0.5( 0.6)
Nitrogen Free Extracts 60.5(72.1)

Numericals in parentheses indicate percentage ratio
in dry basis.
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Table 2. Characteristics of Agar Extracted with
Distilled Water*

Properties

Yield of Agar (%) 13.3
Gel Strength(g/cm®) 306

Gelation Temp (T) 31.8
Gel Melting Point (T) 83.9
Moisture (%) 15.9
Crude Protein(%) 2.5
Ash(%) 7.6
SO (%) 1.8
Colloid Substances (%) 89.9

* Extraction condition : 100C for 60 min.
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Table 3. The Effect of Hydrochloric Acid Coacentration on Extractability of Agar*
HCI conc.
Properties
0.001N 0.003N 0.005N 0.007N 0.009N 0.01N 0.015N
Gelation Temp () 32.4 30.8 30.0 34.6 33.0 31.5 30.5
Gel Melting Point (C) 87.3 85.6 89.9 86. 4 83.6 79.3 80,0
Moisture (%) 20.7 19.0 24.2 19.6 20.5 21.8 18.2
Crude Protein (%) 4.3 3.7 3.4 2.3 2.2 2.4 2.5
Ash (%) 5.9 5.8 4.3 4.2 3.8 3.6 3.7
50, (%) 1.14 1.07 1.00 0.9 0.80 0.99 0.88
Colloid Substances (%) 89.8 90.5 92.3 93.5 94.0 94.0 93.8
*Extraction Condition : 100C for 60 min.
Table 4. The Effect of Sulfuric Acid Concentration on Extractability of Agar*
H.SO. cone.
Properties
0.001N 0.003N 0.005N 0.007N  0.009N 0.0IN
Gelation Temp () 30.4 30.0 29.9 31.6 32.5 30.5
Gel Melting Point () 83.2 87.6 86.6 75.9 81.9 79.6
Moisture (%) 18.5 21.9 14.9 20.6 19.5 12.7
Crude Protein (%) 4.2 3.7 2.5 2.8 2.5 2.6
Ash (%) 5.0 4.6 3.2 4.1 4.9 3.4
80: (%) 1.01 1.20 1.10 0.80 0.90 0.99
Colloid Substances (%) 90.8 91.7 94.3 93.1 92.6 94.0
*Extraction Condition : 100C for 60 min.
Table 5. The Effect of Acetic Acid Comceatration on Extractability of Agar*
CH, COOH conc,
Properties
0.005N 0.01N 0.05N 0.1N 0.2N
Gelation Temp (C) 29.9 29.2 30.3 30.6 29.8
Gel Melting Point (T) 79.3 79.8 73.2 74.0 77.3
Moisture (%) 18,7 22.3 22.6 16.7 22.0
Crude Protein (%) 2.5 2.6 3.4 2.8 4.1
Ash (%) 4.3 3.6 3.7 4.3 2.3
S0: (%) 1.5 1.0 1.0 1.3 1.0
Colloid Substances(%)  93.2 93.8 92.9 92.9 93.6

*Extraction Condition : 100C for 60 min.
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Table 6. The Effect of Cooking Time on Extractability and Gelling Property of Agar

Cooking Time at 100T* (min.)

Properties
30 45 60 75 90
Gelation Temp(TC) 32.6 32.1 315 330 310
Gel Melting Point (C) 85.5 86.1 79.3 88.0 86.2
Moisture(%) 13.1 1.1 19.5 8.7 12.8
Crude Protein(%) 4.7 2.9 2.4 2.2 2.1
Ash(%) 5.3 4.2 3.6 5.4 5.1
SO (%) L0 1.1 1.0 L1 1.1
. Colloid Substances(%) 90.0 92.9 94.0 92. 4 92.8
* Treated with 0.01N HCl
Table 7. The Effect of Cooking Time on Extractability and Gelling Property of Agar
. Cooking Time at 100C* (min. )
Properties
30 45 60 75 S0
Gelation Temp(TC) 29.5 29.2 29.2 331 33.0
Gel Melting Point (C) 85.3 8L.5 79.8 88.7 87.5
Moisture (%) 13.6 9.6 17.7 10.3 16.4
Crude Protein{%) 39 4.0 2.6 3.3 4.7
Ash(%) 6.3 5.2 3.6 5.4 5.1
SO (%) 1.5 17 L0 L3 13
Colleid Substances (%) 89.8 90,8 93.8 91.3 90.2

* Treated with 0. 01N CH: COOH
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Table 8. The Effect of Soaking on Extractability
of Agar*

o CHs COOH conc.

Properties 0.00IN 0.005N  0.0IN
Yield of Agar(%) 19.1 20.9 - 30.1
Gel Strength(g/em') 93 101 -
Gelation Temp. (C) 30.9 32.2 29.2
Gel Melting Point (C) 84.8 71.7 77.7
Moisture (%) 14.9 11.3 11.6
Crude Protein(%) 6.2 4.2 2.5
Ash(%) 5.8 7.2 4.5
SO: (%) 2.2 2.9 1.2
Colloid Substances(%) 88.0 88.6 93.0

* Soaking temperature . Room temp. for 60min.
Extraction condition : 100C for 60min.
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Table 9. The Separation of Agarose (AG) and Agaropectin (AP) from Agar

AG AP
Agar
Content Ash SO Content Ash SO,
0. 005N HCI treated 63.6 1.08 0.12 36.4 7.20 1.47
0.05N CHs COOH treated 56.9 1.84 0.20 43.1 10.79 2.06
Distilled Water treated 60.9 1.65 0.16 39.1 99.18 2.25
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