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Table 1 The strength of polysaccharide gel from Eucheuma gelatinae in the

presence of various cation

A B L U R BRBE g/om? iR didioltslon BB g/ om?
- 248.6 Mg** 272.8
Li* 239.6 Ca*+ 347.2
Na* 182.7 Sr++ 250.5
K* 566.8 Ba** 271 .4
Rb* 611.8 NH} $91.3
Cs* 874.6

B HEFRE.0.IM, SMRE 2% (W/V)
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Table 2 The strength of polysaccharide gel from Eucheuma gelatinae in the

presence of amino-compound
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Raal NH,—CO—NH,| NH,—(CH),—XH, (CH:) ! (CHs
NH,—CH—COOH |NH,—CH—COOH
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Table 3 The effect of varlous additives on gel strength

B m @ BERER B (g/em?) B oom B BERE(g/mh)
— 1045 i 872.8
BE 2818 T 682.8
W BESEIRE 2Z(W/V), \RORE §%(W/ V). Eintiki 0.1M
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Table 4 The dewatering rate of varlous gel
-3 B 2 B SE-KCl WARER-Z RS- IR
A& S 39 63 12 23
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STRUCTURES AND PROPERTIES OF POLYSACCHARIDE
GEL FROM EUCHEUMA GELATINAE

Zheng Shuzhen and Lin Huizhen
€ Guangzhou Institule of Chemistry, Academia Sinica)

ABSTRACT The structures and properties of pelysaccharide from FEucheuma
gelzéinz: were studied, and sccording to the results of experiment, the gelation
mechanism was deduced.

The polysaccharide gel in the presence of K*, Rb*, Us*, Mg**, Cat+, Brt+,
Ba+*+ and NH; forms gel which has higher strength than the original. The strength
of gel increases with concentration of adding salt, and it sttains the maximum
value ag the ratio of cation number to galactose residue is 1:2, and then staris
decreasing. The polysaccharide reacted with compounds contain two amino—
groups such as urea, alkaline amino-acid and ethylenediamine to form higher
strength gel.

The polysacchuride also reacted with gelatin to form complex which was a
high strength elagtomer. The complex could react with the formaldehyde to formx
a very high sirength gel. Its sirength was about twice as that of the original com-
plex gel.

The scanning electron micruscope revealed that the shape and aggregaiing
compactness of section of gel after freeze-drying agree with the order of dehydra~
ting tendency. From above results, it may be considered that the reaction
mechanism of cation on the polysaccharide wasg different from that of diamine
and gelatin.

The research into various polysaccharide gel by scanning electron micrscope
indicated that the polysaccharide gel was like the sparse itwisting fiber cluster
and aggregated each other in a same direction; the polysaccharide-K(! was like
the untwisting fiber cluster; th and aggregated in a same direction; the polysac-
charide ethylene diamine was like some chains aggregating in a same direction,
and polysaccharide-gelatin was like sponge,

According 1o sbove evidence, the gelation mechanism was deduced as.
follows,

1y When the temperature of polysaccharide sol-gel lows, the Brownian move-
ment of molecules is weakened. In addition, the polysaccharide molecule exl ibitg
asymmetry because it is aliernately linear comprised by galacicse residues and
3,6-anhydro-D-galactose residues, with repeated siructure. The neighhor molecule.
segments were held together regularly {0 form a three dimentional framework by
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hydrogen bonds.

2) The polysaccharide gel pariicles, in presence of cation (K*), dehydrated
due to the hydration of cation. In addition, the negatively charged gel pariicles
were neuiralized by cation. 'Then the macromolecule gel particles further approa-
ches to each other, and regularly associated to develop a cohesive network by
cation “salt bridges”.

3) In case of adding the compound which contain t{wo amino-~groups such
a3 ethylenediamine, the amino-groups of the compound reacted with sulfate
groups in the polysaccharide to form amino-group salts, crosgslinking to network
siructure.

4) In case that gelatin was added, multiple amino-groups in gelation reacted
with sulfate groups in the polysaccharide to form amino salts and develop a cohe-
sive network involved both macromolecules.

KEYWORDS FRucheuma gelatinge, carrageenan, negatively charged polysaccha-
ride gel, scanning electron microscopy
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