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Abstract

Domestic seaweeds Gracilaria werrucosa collected from coastal areas of Namhae, Wando and Yeosoo,
Korea were subjected to the examination of yield and quality of agar prepared according to various
pretreatment conditions.

In alkali treatment at high temperature, higher alkali concentration for one-hour period at 90°C
gave rise to higher yield of agar. In acid treatment, higher yield was obtained by higher acid
concentration and longer treating period. Alkali treatment at room temperature gave rise to a
slightly decreased yield at higher alkali concentration and longer treating time.

Total nitrogen and crude ash of agar samples were greatly decreased by pretreatments. Jelly
strength, gelation ability, gelation point and viscosity of agar samples tended to increase as the
alkali-treating condition of seaweed became stronger. 1t was shown that sulfur content of agar had
a high negative correlation with jelly strength of its gel. Various alkali treatments of seaweed at
room temperature showed no marked difference in agar quality and did not exhibit any good efect

comparable to alkali treatment at high temperature.
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Table 1. Pretreatment conditions of domestic
seaweed, Gracilaria verrucosa

Treat- Alkali treatment Acxd treatment
number [NaGH (%) Soaring H,50 1 Soaking
! (min) A (min)

1 0 | ol o 0

2 1! 60 0.025 30

3 1 60 0.05 60

4 31 60 | 0.02 30

5 31 6 | 0.0 60

6 5 | 60 | 0.05 30

7 1 5 | 30 0.05 60

8 5 60 0.05 60

9 5 | 120 0.05 60
10 5 . 180 | 0.05 60
1 5 1 180 0.10 60
12 7 60 0.05 60

Soaking temperatures were 90°C in alkali treatment
and 20°C in acid treatment.

Table 2. Yield of agar from domestic seaweed,
Gracilaria verrucosa, from varisus
locations after different pretreatments

(%
Treat-
ment | Namhae Wando Yeosoo | Average
number !
1 30.1 30.8 17.0 | 25.6
2 9.0 10.1 6.9 | 8.7
3 8.8 12.6 5.9 | 9.1
4 12.8 12.0 10.8 12.0
5 14.0 15.1 | 14.4 14.5
6 12.6 14.5 12.3 13.1
7 15.8 15.6 13.8 15.1
8 16.4 18.1 7.2 17.2
9 13.8 3.8 1.3 136
10 11.0 10.0 12,6 1 11.0
11 14.5 13.0 13.8 13.8
12 20. 6 19.5 17.6 19.2
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Fiz. 1. Chemical properties of agar samples from
domestic seaweeds after alkali scaking at
high temperature (average of 3 samples
from different locations)
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Table 3. Yield of agar from Namhae seaweed,
Gracilaria verrucosa, by different alkali
pretreatments at room temperature

Treatment A{kali pretreatment Yield

number NaOH (%) Soakn(régvt)lme‘ (%)

1 1 1 354

2 1 SR 71 |

3 1 31 339

4 3 1, 34.3

5 3 2 | 334

6 3 3 ‘ 32.5

.7 5 1 i 33.1

8 5 2 [ 31.4

9 5 3 ! 31.9
Seaweeds were pretreated vuth alkah and ac1d
(0.05% H,S0, for 60 min) at room temperature,

followed by extraction with H,O at 100°C for 60 min.
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Table 4. Characteristics of agar samples from Namhae
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seaweed, Gracilaria verrucosa

Treatment Total Crude

Gelation

Total {

nitrogen sultur ‘ ash point

number (%) (%" (%) [
1 \ 0.45 2.56 4.87 36
2 L 0.31 2.9 4.30 29
3 b0 2.74 2.92 37
4 | 02 2.66 3.73 31
5 0.16 | 2.62 | 2.57 36
6 0.21 | 1.83 | 3.09 35
7 0.25 201 3.31 32
8 0.30 2.41 | 2.86 24
9 0.22 ' 1.58 3.30 36
10 0.27 |, 164 3.08 37
11 0.22 1.72 1.75 39
12 0.17 2.18 2.80 37

li

Gelation | Reduced Gel texture
abxhtv viscosity |———— —
%) I at 40°C Hardness”l‘ L»)l C 1esiveness
0.3 6.8 0.21 [ 0.41
0.65 15.1 0.13 i 0.38
lo0.32 3.7 0.13 . 0.38
| 0.60 12.4 0.44 0.38
0.32 3.6 0.22 0.38
0.50 6.1 0.76 0.49
0.50 9.2 0.16 0.44
.35 4.7 0.42 0.41
0.25 7.2 1.13 0.44
0.25 6.4 1.03 ! 0.48
0.25 6.3 1.13 0.49
0.30 4.2 0.52 0.39
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Table 5. Charateristics of agar samples from Wando seaweed, Gracilaria verrucosa

Treatment Total Total 1 Crude | Gelation | Gelation ' Reduced Gel texture
nitrogen | sulfur ash point ability | viscosity
number (%) (%) (%) &) (%) | at 40°C Hardness(T.U)‘ Cohesiveness
1 0.85 | 3.02 5.86 20 0.75 | 4.0 0.04 0.21
2 0.37 | 2.83 3.86 29 0.60 | 4.2 0.10 \ 0.54
3 0.26 |  2.88 3.61 25 0.50 | 1.9 0.08 | 0.50
4 0.27 | 2.74 3.60 31 0.60 i 7.9 0.32 | 0.36
5 0.41 | 2.80 3.45 34 0.45 l 3.1 0.13 | 0.41
6 0.24 1.99 2.77 34 0.50 : 4.3 0.75 i 0.36
7 0.30 3.19 3.93 31 0.60 | 2.8 0.14 ! 0.35
8 0.26 1.63 | 2.43 a4 | 040 | 28 0.8 | 0. 43
9 0.26 1.33 2.88 38 0.25 | 4.9 1.25 | £.39
10 0.18 | 1.7 2.45 M 0.3 5.9 1.20 ‘ 0.39
11 i 0.17 2.09 | 1.64 41 0.25 l 6.0 1.21 I 0.33
12 I 0.21 2.14 i 2.48 28 0.32 2.6 0.69 | 0.24
Table 6. Characteristics of agar samples from Yeosco seaweed, Gracilaria verrucosa
Treatment Total Total | Crude Gelation | Gelation | Reduced ‘ Gel texture
nitrogen sulfur ash point ability viscosity |
number (%) (%) (%) &9 (%) at 40°C iHardness(T.U) Cohesiveness
1 0.62 3.36 6.07 10 060 | 34| 00 0.30
2 0.27 2.49 | 4.49 22 0.95 | 6.7 | 0.04 0.38
3 0.21 2.94 | 3.73 31 0.40 2.7 | 0.9 0.42
4 0.17 2.41 | 3.87 27 0.70 ' 8.8 0.22 0.39
5 0.16 2.64 | 3.49 13 0.35 2.6 0.14 ' 0.37
6 0.19 2.08 ‘ 3.33 33 0.55 4.4 0.4 0.40
7 0.22 1.97 l 3.56 29 0.63 2.2 0.08 0.54
8 0.24 2.3 2.91 30 0.40 | 2.6 0.16 0.44
9 0.22 1.77 | 2.78 36 0.30 5.8 0.65 | 0.44
10 0.16 1.28 | 2.75 37 0.25 4.8 0.85 0.40
11 0.20 1.31 i 2.26 37 0.25 4.9 0.59 j 0.43
12 0.18 2.34 “ 3.05 36 0.25 3.6 0.38 \ 0.47
Table 7. Characteristics of agar samples from Namhae seaweed, Gracilaria verrucosa,
treated with alkali at room temperature
Treatment Total Total | Crude Gelation | Gelation | Reduced Gel texture
nitrogen | sulfur | as point ability | viscosity
number (%) (%) ; (%) (&) (%> at 40°C  |Hardness(T.U)| Cohesiveness
1 0.38 2.56 3.40 35 G.35 3.3 0.18 I 0.38
2 0.31 2.34 3.69 37 0.40 6.2 0.30 ! 0.40
3 0.38 2.64 | 3.60 36 0.32 + 4.9 0.17 ! 0.38
4 0.29 2.42  3.36 37 0.35 3.2 0.20 |  0.39
5 0.22 2.30 | 3.34 40 | 040 | 4.4 0.37 l 0.37
6 0.23 | 290 | 3.12 3 | 030 | 29 0.14 | 0.39
7 0.21 . 244 @ 3.35 37 0.33 4.7 0.22 i 0.41
8 0.21 2.38 3.56 37 l .35 ¥ 5.2 0.30 ! 0.36
9 0.21 | 272 . 3.48 | 34 | 040 | 4.8 0.14 0.43
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Fig. 2. Yield and physical properties of agar sam-
ples from domestic seaweeds after alkali
soaking at high temperature (average of
3 samples from different locations)

35t
a o NAMHAE
. e WANDO
a4 YEOSOO
3,0"., o 1
by @
# H .
a o
E :
Geste MEDIAN  2.4¢ 1
- z [
z ]
© ° .
Y .
ga.o a ; .
lj 2 e ° .
2 > o
(2] P-4 -]
18
o
o a a ¢
@
1.0}
4
o 0.5 1.0 -

GEL HARDNESS ( TEXTURE UNIT)

Fig. 3. Relationship between sulfur content and
gel hardness of agar samples from demestic

seaweed, Gracilaria verrucose, after
various pretreatments
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