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On Agarose and Agaropectin in Agar prepared from Gracilaria

harvested in Different Places
By

Shaji Tacawa and Yoshio Kojima

This paper deals with the contents of agarose(AG) and agaropectin(AP) in
several kinds of agar prepared from Gracilaria harvested in the different places
(Table 1), and with their sulfuric group contents and gelling powers.

Powdered agar was separated into two polysaccharides, AG and AP, by using
dimethylsulfoxide (Fig. 1).

Agar prepared from African(I) and Argentine (I11) Gracilaria were considerably
higher in AG content, whereas agar of Chilian(II1) and Japanese(IV) Gracilaria
were low in it. But AG content in agar of the same Gracilaria depended on the
methods of preparing agar (Fig. 2).

Both AG of T and IT had a low sulfuric group content and a high gelling
power. On the contrary, in III and IV sulfuric group content was as higher in
AG as in AP, and gelling power was poor in both of them (Table 2).

Agar prepared from alkali-treated seaweeds contained a larger amount of AG
and a smaller amount of AP than those from non-alkali-treated materials. And
both AG and AP had a lower sulfuric group content in agar of alkali-treated sea-
weeds than in those of non-alkali-treated ones, and the former had a higher gelling
power than the latter (Table 3). These facts suggest that the alkali treatment of
Gracilaria has two significant effects on increasing gelling power of the mucilage.
The first, by this treatment the mucilage becomes rich in AG resulting from the
removing of the majority of AP, and the second, both AG and remained AP

increase in their gelling powers to the extent of decrease of sulfuric group in

them.
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Table i, General properties of Gracilaria used in the present experiment.
The valuss in parenthesss are those on agar prepared from alkali-treated seaweeds. The jelly
strength of agar is measured by NIKKANSUI-shiki method.

Gelling power of SOy (%) Jelly strength of agar
Harvest place

hot water extract Seaweeds Agar (1.5%, 20°C, gfcm?)
Africa2) ++ 1.72 0.88 740—840
Argentina3) - 1.88 2.66 250—400
Chile16) — 6.80 (1.64) (670—800)
Japan1) — 7.87 (i.54) (500—700)
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Agar
— Stirred in 50-Fold of DMSO at 40°C for 1 hr.
— Certrifuged
| |
Supernatant Residue
- Concentrated in vacuum |- Stirred in a small portion of DMSO for a few

— 3-fold of acetone added

} mimutes

‘ N " . , "
| Decanted or centrifuged ‘ Centrlfuged, supe:natam combined with
l preceding supernatant

Pen. — Repeated this procedure twice

— Washed with acetone Residue

— Separated on glass filter I— Washed with acetone 3 times

!
[— Separated on glass filter

Pen. Residue
— Acetone added, allowed to stand
overnight

— Repeated this procedure 3 times

|— Treated as same as in the case of Agarose

— Separated on glass Filter Agaropectin
|— Dried in vacuum at below 40°C
Agarose

Fig. 1. A scheme for the separation of agar into agarose and agaropectin. DMSO is used as the

abbreviation for dimethylsulfoxide.
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Fig. 2. The contents of agarose and agaropectin in Gracilaria

agar. |___| : AG, : AP

Sample A : agar p\epared by boiling the seawesds in water
undar reflux at 100°C for 7 hrs.

Sample B : agar prepared by autoclaving the seaweeds for
3 hrs.

Sample C : agar prepared from alkali-treated seaweeds. [-C
is seemed to be prepared from intact seaweeds.
These are commercial products except [V-C
which is prepared in the laboratory.

In this Figure and following tables, AG and AP are used
as the abbreviation for agarose and agaropectin, and African,
Argentine, Chilian and Japanese Gracilaria are indicated
by Roman numerals | to IV, respectively. The amount of
AG was assumed to be the difference between the amount
of AP and that of agar, since AP had a bstter yield
constancy than AG.
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Table 2. The contents of AG and AP in agar, and their some properties.
All samples were prepared from intact seaweeds, and freeze dehydration method was
applied for [~A and [I-A, but precipitation method by acetone for Il-A and IV=A. The jelly
strength was measured on Cuard meter M~301A (NO Electric Co.),

Content in | ) : Jelly strength | Min. conen. for
Sample agar (%) | 59 (%) | (1%, 20°C, g/25 mm?) gelling (%)
! AP | Agar J AG | AP | Agr | AG | AP | Agr | A | AP
| | i
| i | |
1A 83 | 17 f 1.28] 0.52| 4.84 | 166 | 184 47 | 0.25 | 0.25 | 0.60
[-A 87 [ 13 | 1.65| 1.01| 6.05, &0 99 13 | 0.30 .30 -
Hi-A 58 42 f 7.58J 7.28 | B8.61 | —* 2 —* ] 1.2 — | 1.5
V-4 36 64 112,75 | 13.41 | 12.43 | —* 3 —* 1.3 1.2 1.7
i i i i
* .

: not form gel
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Table 3. Influence of alkali treatment of raw seaweeds on the properties of agar obtained.
Sample (A) was prepared from intact seaweeds and (C), from alkali-treated seaweeds.
The jelly strength was measured on Curd meter M-301A (O Electric Co.).

Co{nteni: in SO, (%) Jellg strength Min, conca. for
Sample |- Cagar (%) \ (1%, 20°C, 9/25 mm? ) ge‘lllmg (%) -
AG | AP | Agw | AG | AP Agwr | AG | AP | Ager | AG | AP
- : 1
A 87 18| 165 101 605 80 99 13 | 0.30 | 0.30 ! —
H-C 97 3 | 0.68 | 0.40 — | 181 218 — | 030 ] 0301 @ —
{11-A 58 42 | 758 | 7.28| sle1| —* 2 —x | 12 j 1.5
M-C “?‘égy trace | 0.39 | 0.39 — | 212 232 — | 025 025 —
IV—A 36 64 | 12.75 | 13.41 | 12.43 | —* 3 —* | 1.3 12 1.7
IV-C 83 17| 227 1L.24| 6.33| 114 178 | 14 | 0.30 | 0.25 § —
* : not form gel
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