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Carrageenan are sulfated polymers containing galactose and anhydrogalctose units, and is used for its gelling, thickening, stabilizing,
emulsifying, and suspending properties. However, carrageenan is limited to use beyond 0.03% as food additives because of its high
degree of gelling and viscosity with low solubility. The use of ultrasound significantly reduced the viscosity of A-carrageenan solutions.
The optimal parameters of ultrasound for reduction of carrageenan molecular weight were temperature, 10C; ultrasound intensity,
114.7 W/em?; carrageenan concentration, 2 %; treatment time, 10 min. The molecular weights of control, ultrasound peak 1, and
peak 2 were approximately 250,000, 184,000, and 67,000 daltons, respectively. The lower molecular weight of A-carrageenan showed
the higher solubility, the lower alcohol precipitation ratio and the lower emulsifying capacity. Browning degree of both control and

lower molecular A-carrageenans was not significantly different.
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Fig. 1. Polyacrylamide gel electrophoretograms with sonicated
carrageenan and without.
A: without sonication
B: with sonicated carrageenan; peak 2
C: with sonicated carrageenan; peak 1
D: dextran sulfate (M.W.=500,000)
E: chondroitin 6-sulfate (M.W.=40,000)
F: dermatan sulfate (M.W.=19,000)
G: dextran sulfate (M.W.=10,000)
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Fig. 2. Apparent viscosity of carrageenans treated by ultra-
sound at 0.5%, 25C and 45 sec™’,
P-1 (Peak 1) : with sonicated carrageenan (M.W.:184,

000)
P-2 (Peak 2) : with sonicated carrageenan (M.W.: 67,
000)
Table 1. The solubility of A-carrageenans treated by ultra-
sound
Concentration  A-carrageenan _ Sonicated A-carrageenan
(%) (Control) p-1* p2*
1 + + +
2 + + +
3 + + +
4 - + +
5 - + +
6 - + +
7 - + +
8 - + +
9 - + +
10 - + +
1 - - +
2 - - +
13 - - +
14 - - +
15 - - +
16 - - +
17 - - -

*fraction of low-molecular A-carrageenan obtained by ultrasound
treatment

+ : solouble to water — ! insoluble to water
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Fig. 3. The precipitation ratio of carrageenans treated by ult-
rasound at different alcohol concentration.
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Table 2. The emulsifying activity of A-carrageenan treated by

ultrasound
A-<carrageenan ___Sonicated A-carrageenan
(Control) p-1* p-2*
Emulsifyin
activity mglg) 3873 636 6.03

*fraction of sonicated A-carrageenan by GPC

Table 3. Browning degree of A-carrageenan treated by ultra-

sound
Concentration Browning degree?

(%) A-carrageenan ___Sonicated A-carrageenan
(Control) p-1? p-2?

0.05 1.758 1.842 1.628

0.10 1.644 1.796 1.904

020 1.894 1922 1.828

0.30 1.772 1.954 1918

0.40 1.786 1.896 1.862

breference (D-glucose +L-lysine + HC1) was 1934
Pfractions of sonicated A-carrageenan by GPC

FE {3152 A et A5 d43sgd d2 289 A
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