KOREAN J. FOOD SCI. TECHNOL.
Vol. 16, No. 3 (1984)

o] eFIfte] FEZXD O FELALS olo|edt =Y

dze - w55
#Foe1e Y ARFddTA

Optimum Conditions for Extracting Alginic Acid from
Undaria Pinnatifida and Amino Acid Composition of
Its Extraction Residue

Kil-Hwan Kim and Jong-Joo Cheong

Food Science and Technology Laboratory,
Korea Advanced Institute of Science and Technology, Seoul

Abstract

The optimum conditions for extracting alginic acid from the powdered Undaria pinnatifida and amino acid
composition of its extraction residue were investigated. Extraction with 60 volumes of 1.0% sodium carbonate
solution to the sample at 80°C gave a maximum yield of alginic acid and the optimum extraction time was 3
hours when all the other extraction conditions had been satisfied. In the process of precipitating alginic acid gel
from algin solution, the highest yield was obtained at pH 2.0 and 1.0% H,SO, was more suitable than 10% HC1
as a precipitating agent. Extraction residue remained by separating algin solution contained 51.5% (on the dry
baiss) of crude protein, and its limiting amino acid and protein score were lysine and 41.5, respectively.
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Table 1. Proximate composition of the powdered
Undaria pinnatifida
Moisture (%) 8.5
Crude protein (%) 11.3
Crude fat(%) 1.4
Ash 30.9
Crude fiber (%) 3.6
Crude sugar (%) 44.3
Alginic acid (%) 24.2
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Table 3. Amino acid composition of alginic acid
extraction residue
ZLO - Content
. Amino acid
o mg/100g sample dry basis (%)
A/A, Lysine 139.8 1. 41
2001 Histidine 97.6 0.99
. 10 O/O_stolb Arginine 279.7 2.83
\O Tryptophan 80.9 0.82
(2]
21601 Aspartic acid 585. 0 5.91
E 10 o/o“ H C l Threonine 262.7 2.65
v 120 Serine 252.7 2.55
|8
> 1A Glutamic acid 694. 9 7.02
Proline 217.9 2.20
a Glycine 315. 4 3.19
8.0_: 1 Alanine 426.5 4.31
T T Half-cystine 28.2 0.28
Valine 328.6 3.32
L 4  —— M ethionine 117.5 1. 19
60 40 20 15 Isoleucine 230. 7 2.33
PH Leucine 532.5 5.38
Ty rosine 176.5 1.78
Fig. 3. Effeqt of pH of algin solution on the fo- Phenylalanine 282.2 2.85
forming alginic acid gel
Total 5,049.5 51. 01
YTEE Mo =y Table 4. Essential amino acid composition of d
o . . ia pinnatifida( frond and sti
PepiE i g uaer b wase e e S o
ARxE zalel ojLrS5 L ololy 7] 95 oA
=vTE bl ol 87be e dotnsl Hated ¢ Undaria  pinnatifide'®  Alginic
4ed wAstach Al I Z4 L Table2ol Amino acid  Reference'™ acid extrac-
yepd whelpto] zciwlalo] 51 5% (HRE7|F) RAF frond stipe  tjon residue
7} 18.2% 91 293 ojutell zz|wlo| 1], 1%, #&3)#°] 9.1 Histidine 4.9 3.9 4.2 4.3
% olith uwhelad A ZE 2kALe] chwl Al gheko] o & L ysine 4.7 12.4 12.4 6.1
%%% 4 4 e o] A ojujral 2H4E = Met!;_ionine 10.0 9.6 1.3 6 4
At A3+ Table 33 2ch =3 Table 45 24} Cystine
A o] chulAAs 4b2sl7] gste] Wagolr|xate = Methionine 6.0 5.3 5.1 5.2
e AHE Roz 1 A3 Pers) 41,524 lysine  Cystine 4.0 4.3 6.2 1.2
o] A%k Alo] Ao L odolo] Ao . :
| Algto}u]malel Hog "}E}.Mq'. vledglol AL Phenilalanine 17.6 17.2 16. 9 20. 1
A]‘%}oﬂ ?ﬂ C/{}\O\i’q“\f lysine°| xﬂﬂo'.n]_lr_/‘\l-_o_ik] rﬂ.\i_“‘ Tyrosine
Phenilainine 10. 4 11.5 11. 1 12.4
Table 2. Proximate composition of alginic acid .
extraction residue Tyrosine .2 5.7 5.8 7.1
Leucine 16.6 18.9 17.7 23. 4
Moisture (%) 90.1 Isoleucine 11.1 10.1 9.3 10. 1
Crude protein (%) 5.1 Valine 13.4  13.3 3.7 14.4
Crude fat(%) L1 Threonine 9.2 9.5 0.0 115
Ash (%) 0.9 T ryptophan 2.6 5.0 4.4 3.6
Crude fiber (%) 1.8 Limiting amino acid lysine isoleucine lysine
Crude sugar (%) 1.0 Protein score 84.4 83.8 41.5
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