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Abstract — The objective of this research were to produce amino acids from freezing-dried brown seaweed(Undaria
pinnatifida) powder by sub- and supercritical water hydrolysis and to characterize the products. The hydrolysis was car-
ried out in a batch type reactor consisting of 4.6 cm inside diameter and 200 cm® vessel and stir made of Hastelloy 276.
A stir inside the reactor was continuously moving at 100 rpm. Brown seaweed powder and 100 mL of 1% acetic acid in
distilled water were charged into the reactor at a ratio of 1:100(w/v). The applied conditions were 180~374 °C, respec-
tively for 1 hour. The total amino acid content was found to be significantly higher in brown seaweed hydrolyzed by low
temperature comparing to high temperature. The amounts of low molecular weight amino acids(glycine, alanine, serine
etc) were higher than that of high molecular weight amino acids. The maximum yields of amino acids were produced at

low temperature(220 °C) with acid catalyst.
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Fig. 1. Schematic diagram of the supercritical water hydrolysis appa-
ratus.
1. Ari tank
2. Pressure gauge
3. Safety valve
4. Electric heater
5. High pressure reactor

6. Inpeller

7. Cooling bath

8. Separator

9. Stirring speed &
Temperature controller
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Table 1. Operating condition of amino acid analyser for analysis of
free amino acids

Item Operating condition

Instrument Sykam amino acid analyzer S433

Column and Dimension Column size 4 x 150 mm, Resin Li+form

Mobile phase A :35% Acetonitrile with 0.1% acetic acid
B : 65% Acetonitrile with 0.1% acetic acid

Detector UV detector (440 nm, 570 nm)

Flow rate Reagent flow rate 0.25 mL/min
Buffer flow rate 0.45 mL/min

Injection volume 50 uL

Analysis time set at the auto sampler 64 min

Switching reagent/water 55 min
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Table 2. Proximate composition of Undaria pinnatifida Freezing dry

basis(%)
Composition Component(%)
Moisture 1.14
Crude protein 20.1
Crude lipid 4.9
Ash 13.5
Total sugar” 60.36

“100-(moisture + crude protein + crude lipid + ash)
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Fig. 2. Comparison of maximum yield and composition of amino
acids in non-SCO, treated sample and after-SCO, treated sam-
ple from Undaria-pinnatifida by subcritical water hydrolysis.
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