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Abstract

Imported seaweeds Gracilaria sp. and Gelidium sp. from the Philippines and Gracilaria sp. from
Brazil were subjected to the examination of yield and quality of agar according to various pretreat-
ment conditions.

As pretreatment condition for alkali-treated Gracilaria sp. from the Philippines, 0. 05~0. 1% concen-
tration of sulfuric acid was proper to obtain the higher yield of agar for which a reverse propor-
tionality was shown between the acid concentration and the strength of extraction condition. Highest
vield from Gelidium sp. from the Philippines was obtained by pretreating with 5% sodium hydroxide
at 90°C for one hour, followed by 0.1% sulfuric acid treatment. Gracilaria sp. from Brazil gave
the highest yield of agar by pretreatments with 1% sodium hydroxide followed by 0.05% sulfuric
acid, both at room temperature for one hour.

Acid treatment of alkali-treated Gracilaria sp. from the Philippines brought about the decrease of
total nitrogen, total sulfur and crude ash, the increase of jelly strength and no marked change in
gelation point and gelation ability. In general, acid-treatment conditions to give rise to high yield

of agar improved the quality of product.
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Table 1. Yield of agar from alkali-treated Philippine seaweed, Gracilaria sp.

Treatment Pretreatment condition* ) . Yield
number 1,50, HPO, | NagPO, Ga0Cy, Extraction condition (%)
(%) (%) | (%) (%
1 - o0 | = 1 = | H0-100°C-60 min 1| no gel
2 — 0.25 | - - ” 24.2
3 — 0.25 | = - ! H,50,~100°C-60 min ’ no gel
4 - 0.50 1 - E - ! 1" . no gel
5 | - — ' o - H,0-100°C~60 min . mo gel
6 | — - 1 0.2 ! — " o gel
7 — - 0.2 | - H,80,-100°C-60 min  ;  no gel
8 _ - 0.4 ‘ - : " ' no gel
9. i 1 — ‘ — — : " ' o gel
10 0.2 - - — " . no gel
11 — 1 ~ — ) — H;0-100°C-60 min ; no gel
12 0.01 | — — — 7 ' no gel
13 0.05 - ‘ — - " .17.2
14 0.1 i - — — 1" i 36.4
15 0.2 — — i — " 26.7
16 — — w -] - H,0-120°C-45 min i 6.7
17 0.01 — - — H,0-120°C-45 min Co12.2
18 0.025 - - ~ p | 19.5
19 0.05 - - — " bosLT
20 0.1 e " 245
21 L0.2 — — — " { 26.7
22 ! - - - - H,0-120°C-90 min ' 14.5
23 0.0 | - - - " - 16.2
24 0.025 — — - " L 25.0
25 0.05 — . - " 365
26 0.1 - — - " L 9.4
27 0.1 - - 0.1 | H,0-100°C-60 min 1
28 0.1 - — 0.3 " . no gel
29 0.1 - - 0.3 H;0-100°C-90 min ©o3Le2
30 0.1 — — 0.3 T H,0-100°C-120 min -~ 30.5
31 0.1 - — 0.5 | H,0-100°C-90 min | 310
32 0.2 — — 0.3 " 15.0
33 C0.2 — — 0.5 " 39.5
34 | oz — — 05 | HO100°C120min | 385
* Seaweeds were soaked in the respective solution for 30 minutes at room temperature.
Table 2. Yield of agar from Philippine seaweed, Gelidium sp.*
Pretreatment condition**
Treatment number Yield (%)
NaOH (%) H.50, (%) CaOCl; (%)
1 ! 1 0.05 — 6.4
2 1 0.05 0.2 2.8
3 1 0.1 — 9.8
4 3 0.025 — 5.5
5 3 0.1 — 12.4
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6 | 5 | 0.05 — 1 13.1
7 5 ; 0.05 * 0.2 5.0
8 ‘ 5 | 0.1 Z - | 14.8
9 | 5 { 0.1 ! 0.2 | 7.8

* Extraction condition: H;0-100°C-60 minutes.
** Seaweeds were soaked in the alkali for one hour at 90°C and then in the acid for 30 minutes at
room temperature. Bleaching powder was used together in the acid solution.

Table 3. Yield of agar from Brazilian seaweed, Gracilaria sp.*

Pretreatment. condition**

“Treatment Yield (%)
number . . 1e ©
| NaOH (%) | Temp.(°*C) | HiSO. (%) | CaOCL (%) | Time (min)
1 1 | 20 0.1 - 15 16.9
2 i | 50 0.1 — 15 i 14.5
3 1 ! 50 1 0.2 - 15 156
4 1 | 20 0.05 - ! €0 %1
5 1 1 50 0.05 - 60 | 18.8
6 1 ! 50 0.025 — o | 132
7 1 20 | 0.025 0.2 60 ] 15.6
8 1 50 | 0.025 0.2 60 ! 11.6
9 1 50 0.025 0.3 60 ! 13.7
10 1 20 0.025 - 30 ! 1.9
11 1 90 0.05 — 30 | 10.8
12 3 90 0.05 - 30 % 11.3
13 3 90 0.023 — 30 | 8.8
14 5 90 0.05 — 30 5 11.3
15 5 90 | 0.025 — 30 : 10.6

* Extraction condition: H,0-100°C-60 minutes.
** Seaweeds were soaked in the alkali for one hour at respective temperature and then in the acid for
respective period at room temperature. Bleaching powder was used together in the acid solution.
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Table 4. Characteristics of agar samples from alkali-treated Philippine seaweed, Gracilaria sp.

Treatment i Total ; Total { Crude Gelation Gelation Redu'ced Gel texture

number ’ nitiozen |  sulfur as point ability viscosity at |t Cohesive:
G @ (%) o) (%) 40°C 1oy | e

4 | 018 0.98 ‘ 4.88 43 | 020 ' 259 | 124 0.31

2 | 0.8 228 | 7.7 3 025 324 | 0.46 0.28

2¢ | 0.2l 190 | 7.24 43 . 0.25 2.98 i 0.58 0.22

25 | 0.19 1.81 ’ 6.81 2 | 0.5 3.62 | 0.69 0.31
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