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Separation of Agar-agar by Dimethylsulfoxide
into Agarose and Agaropectin

By

Shoji Tacawa

In this paper dimethylsulfoxide was used as the solvent for the separation of
agarose in agar-agar. The influences of temperature and time in the treatment
upon the rate of dissolution of agarose were studied by the method shown in
figure 1. In addition, some experiments were carried out on the properties of
agarose and agaropectin obtained.

The results based on the experiments were summarized as follows:

1. The dissolution of agarose in dimethylsulfoxide was very rapid, and little
depended on temperature at above 30°C. By stirring agar-agar in the solvent
at above 30°C for 30 minutes to 2 hours, agarose was separated from agaropectin
almost perfectly (tables 1 and 2).

2. Agarose was distinguished from agaropectin in each color, contents of ash and
SO, group, and jelly forming power (table 3 ).

Agarose was white, while agaropectin was yellowish grey or yellowish brown.
Ash and SO, group were rich in agaropectin than in agarose, and agarose
markedly exceeded agaropectin in their jelly forming power. The jelly strength
of agarose was considerably larger than that of agaropectin, and it was thought
that the jelly strength of agar-agar depended on agaropectin contained.

From these facts, it might be effective for increasing the jelly strength of
agar-agar to remove agaropectin from it.
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Agar—agar
— Stirred in 50-fold of DMSG,
60-80°C, 1 hr.

{— Centrifuged at 13,000 &
|

Supernatant -1 Residue
— Concentrated in vacuum — Stirred in 25-fold of DMSO, 60-80°C,
— 3~fold of acetone added a fow minutes
— Decanted or centrifuged — gentrlf-‘ljged, supernatant combined with
upernatant (-1
Pen Residue
— Washed with acetone — Treated with 25-Fold of DMSO as same
— Filtered through glass filter : as Fy—q : obtained Fj-g9, Fo-y, Fy-q,
filtrate discarded Fg-g and Fg-19 of Agarose
—~ Repeated this procedure 3 times
Residue
Ppn — Washed with acetone
- Acetone added, allowed to — Filtered through glass Filter : filtrate
stand for a night discarded
— Filtered — Repeated this procedure 3 times
—l e
Ppn Residue
|— Dried in vacuum at below 40°C — Acetone added, allowed to stand for a
night
Agarose (Fg-1) — Filtered
T
Residue

— Dried in vacuum at below 40°C

Agaropectin

Fig. 1. A scheme for the separation of agar-agar by dimethylsulfoxide into agarose and agropectin.
DMSQO is used as the abbreviation for dimethylsulfoxide in this figure and following tables.
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Table 1. Result of separation of agar~agar by DMSO into agarose (AG) and agaropectin (AP).
The method shown in figure 1| was adopted, and the values of AG/agar or AP/agar were

shown in parentheses.

Total Each fraction of AG/S (%)
Kind Size  Temp. mé}E) AP

(mesh) (°C) |~ (%) Fo-1 Fi-g Fa-y Fi-¢ Fe-s | Fg-10 (%)

60 71.6 90.5 3.2 3.2 3.2 trace trace 28.4
(63.0) (25.0)

3248 70 72.0 96.6 1.7 1.7 trace trace trace 28 .0
i (59.0) (23.0)

Gelidium | 80 70.5 | 89.0 5.5 1.8 1.8 trace trace 29.5
l (55.0) (23.0)

100 70 74.3 96,4 3.4 trace trace trace trace 25.7
(58.0) (20.0)

60 96.9 97.0 2.1 0.3 0.3 0.2 trace 3.1
(93.8) | (3.0)

Gracilaria 100 |4 70 97.0 | 97.1 2.1 trace 0.6 0.2 trace 3.0
(94.2) (2.9)

80 96 .4 99.1 0.9 trace trace trace trace 3.6
(91.5) (3.4)
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Table 2. Result of separation of agar-agar (Gracilaria) by DMSO into agerose and agaropectin.
Agar-agar (2g) was stirred in DMSO (100g) for 1 to 60 minutes at a temperature between
20 and 70°C. After centrifuged, the residue was washed twice with a small portion of
DMSO, and the washings were combined with supernatant. Agarose and agaropectin were
obtained from supernatant and residue by the same procedure as shown in Figure 1.

The values of AG/agar or AP/agar were shown in parentheses.

Time (minute)

Temp. (°C) 1 5 10 30 60

AG (%)| AP (%) AG (%)| AP (%) AG (%) AP (%)|AG (%)| AP (%)| AG (%)| AP (%)

20 68.8 31.2 75.8 20.2 93.3 6.7 95.0 5.0 94.7 5.3
(55.0)| (25.0)| (65.0)] (16.5)| (85.0)| (6.0)] (85.0)] (4.5) (87.5) (5.0)
30 90.0 10.0 94.5 5.5 94.7 5.3 95.0 5.0 95.0 5.0
(80.0)f (9.0) (85.0) (5.0)] (87.5) (5.0) (85.0)] (4.5)] (85.0) (4.5)
40 92.5 7.5 94.0 6.0 94.2 5.8 95.0 5.0 95.0 5.0
(77.5)] (6.5)] (85.0)] (5.5) (80.0)| (5.0)| (85.0)] (4.5) (85.0)] .(4.5)
50 94.2 5.8 94.5 5.5 94,7 5.3 95.0 5.0 95.0 5.0
(85.0)] (5.0)] (85.0)| (5.0) (87.5) (5.0)] (85.0)] (4.5)| (85.0)] (4.5)
60 94.5 5.5 94.3 5.7 54.5 5.5 95.5 4.5 95.0 5.0
(85.0)] (5.0)] (8z.5) (5.0)] (&5.0)] (5.0)] (85.0) (4.0)} (85.0)] (4.5)
70 — — — — g5 4 95.8 4, 96.0 4,

.8 .2 2 0
(85.0)] (3.8)| (85.0)| (3.8) (86.0) (3.6)
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Table 3. Some properties of agarose (AG) and agaropectin (AP).
Fo-1 of agarose in table 1 was used for the sample of AG in this experiment.

Minimun} conen- | Jelly strength*
Sample Ash (%) SOy (%) for gelul/mg (g/ 25mm? )
(%)

/| Original agar 3.17 2.46 0.22 245

60°C T 1.32 0.14 778

AG {70 | 0.88 | 1,10 0.14 797

Gelidium - 80 1.00 1.19 0.14 870
60 7.24 4.25 0.6 —

AP 70 6.53 4.10 0 50

\ 80 10.47 4.88 0.6 39

/ Original agar 1.75 1.26 0.21 346

60°C 0.87 1.04 0.16 767

AG 70 0.90 0.98 0.16 757

Gracilaria 80 0.87 0.97 0.16 714
60 32.90 6.63 — 117

AP 70 24 .46 5.85 — . —

80 23.66 5.47 — —

* : Jelly concentration of Gelidium was 1.0%, and that of Gracilaria was 1.5%. Jelly
strength was measured on Curd meter M 301-A (IO Electric Company).
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