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STUDIES ON THE EXTRACTION OF SEAWEED PROTEINS

1. Extraction of Water Soluble Proteins

Hong-Soo RYU* and Kang-Ho LEE*

Distribution of marine algae is diverse in Korea and the resource of edible algae is abundant
marking 239,037 tons of yearly production in 1976. They have been known as a protein source and
used as a supplement in Korean diet. It is necessary to estimate the potentiality and properties
of usable algal proteins especially as food resources and studies of extraction and separation of the
proteins, therefore, are basically required for this purpose.

In this study, the influence of various factors including the sample treatment, extraction time
and temperature, sample vs extraction solvent ratio and pH upon the extractability of the water
soluble protein was determined. And the effect of precipitation treatment for isolation of the algal
protein from the extracts was also tested.

Nine species of algas, the major ones in consumption as food namely Porphyra suborbiculata,
Undaria pinnatifida, Hizikia fusiforme, Sargassum fulvellum, Enteromorpha linza, Codium fragile,
Sargassum kjellmanianum and Ulva pertusa were collected as fresh from Kijang, Yangsan Gun, in
the vicinity of Busan city.

The content of crude protein (NX6.25) of the algae ranged from 9.46% to 24.14% showing the
highest value in Porphyra suborbiculata and the minimum in Hizikia fusiforme.

In the effect of maceration or blending methods on the extractability, immersion freezing in dry
ice-methano! solution appeared most effective yielding 1.5 to 2.5 times extractability than that of
the mortar grinding method.

The effect of the ratio of sample ws solvent on extractability differed from species. It was
enhanced at the ratio of 1:20 (w/v) in Ulva pertusa and Enteromorpha linze while the ratio was 1:30
(w/v) for Codium fragile, Undaria pinnatifida, Hizikia fusiforme, Sargassum fulvellum and Porphyra
suborbiculata and 1:40 for Sargassum kjellmaniasum respectively.

The effect of extraction time and temperature was revealed differently from species which might
be caused by differences in the constitution of algal tissues resulting in that the extraction for 1
hour at 50°C gave the maximum extractability in Ulva pertusa and Enteromorpha linza, 2 hours in

Porphyra suborbiculata, Hizikia fusiforme, Undaria pinnatifida, Sargassum kjellmanianum and 3 hours
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in Codium fragile. And the extractability was higher at 50°C to 60°C for the most of the tested
samples except Hizikia fusiforme. The optimum pH for the extraction was 9 to 12.

The recovery of extractable nitrogen to the the total nitrogen was 63% in average with the first
extracts and 8.6% with the second extracts respectively. Both extracts were prepared by 2 hour
And these
conditions assumed to be an optimum for the extraction of water soluble algal proteins since the

nitrogen content after the first extraction covered 90%

extraction at 50+1°C with dry ice-methanol frozen and seasand macerated materials.

of the total water extractable nitrogen. In

the precipitation of the extracted proteins, Barnstein method and methanol treatment seemed to be

more efficient than other precipitation methods.
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Table 1. Protein content (N X 6.25) in selected marine algae

Common name Scientific Protein content (% dry basis)
(Korean name) name Investigated Reported Reference
Laver Porphyra suborbiculata 24.14
(FZEWD) Kjellman
Sea mustard Undaria pinnatifida 5.19 19.93 Ogino. , 1955
|9) Suringa 9.55 Lee. , 1960
3.91 Yang. , 1964
19.12 Oishi. , 1967
20. 20 Chae. , 1975
Fusiforme Hizikia fusiforme 7.66 5.75 Ogino. , 1955
€Y. Okamura 9.35 Yang,. 1964
9.70 Chae. , 1975
Gulf weed Sargassum fuvellum 12.61 10.73 Kim., 1974
(==pub) Agardh
Sargassum kjellmanianum 14,08 10,00 Park., 1976
(A b= =4 Yendo
Green alga Enteromorpha linza 10. 86 10. 15 Ogino. , 1955
(2 =}=) Agardh 14.07 Qishi. , 1967
Sea lattuce Ulva pertusa 16. 60 16.75 QOgino. , 1955
(F% 2she) Kjelman 8.75 Tsuruga. , 1962
12. 50 Qishi. , 1967
17. 26 Moda. , 1971
21.37 Kim. , 1974
6.6 Park. , 1976
Sea saghorn Codium fragille 9.89 10, 68 Ogino. , 1955
A4 Hariot 13.31 Yang. , 1964
11.90 Chae. , 1975
S kD) Codium coarctatum 9. 46 10.75 Yang. , 1964
Qkamura

Table 2. Effect of sample treatment on extractability of protein in selected algae

Scientific name Method of treatment (% extracted protein)

(Korean name) Blending  Mortar grinding  Mortar grinding  Freezing  freezing
. with dry ice
with seasand at —30C methanol soln

Porphyra suborbiculata 29.21 30. 00 44,10 44,51 46. 20
(F2E7)
Codium fragile 28.97 22.35 40. 00 42.12 44, 97
G

Enteromor pha linza 26. 80 27.05 43.33 45.15 46. 57
(o st
Ulva pertusa 32,51 41.33 53.36 58. 88 59. 35
SEEZE)D
Hizikia fusiforme 28.01 28. 90 51,38 52.21 54. 67
(€]
Undaria pinnatifida 24,58 22,31 47,39 49,04 54. 43
14)
Sargassum kjellmanianum  50. 33 42,62 52.50 53.92 55. 44

(A gt =)
Sargassum fulvellum 44,52 29. 84 47.37 54. 40 59. 16
(=2
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Fig 10. Effect of pH on the pretein extraction.

o] BRel Eawl, —Bpd BE = muEY %
EE MHRE B BRAH(I963),  fFH969), Samson
(1971), Gheyasuddin(1970), Kilara(1872), Betscha
rt(1973), #(1974), Betschart(1975) @ $§(1976)%
2 BRS ol SLHEYTS ME B B
mE 2g.ew, 53 pH 0~11004 £ 78 H‘D}‘ﬂ
Heb. ol % ol Bg pHell 4 HiHERMS] £¢ 22
Betschartz} #5§t w19} sgo] pHAt BobA=l, [UE
B =v FERRY 97t 414 Lol mEES R
& golatAd ¥ Adel A4, ¥m LMHEEY
Hhe] TCA MEEAEA e pHe EH2 o=
pH 9~12414 & & 2yS o F g

249 pHA ol 55 FEBHBERST B pH

A4 BohE st e Moeddz 99 ¥49
A K3 B¥olatn A4dr. o4d 7L BR
2 e 3 4 pH 184l A BEE BME MHE
E ZEYCY, B8 BaH il ddl4de pHE
I~12B R @ity o] vy A o

T MEAKS MHE

oo HWE BEAA 48 MlsdA A Fn
BHE —& Hlsta, = B geld SRHmE ©
o & HRAHY BY HOER BT ERe
Table 324 guh, of f&fdll f&sbd  H—K Hilie] A
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Table 3. Extractability of water soluble algal protein
Scientific Total N. Extractable N. Extraction ratio
name (% dry basis) (% dry basis) (%)
(Korean name) 1st ext. 2nd ext. Total I/A II/A B/A
(A @ an @®
Porphyra suborbiculata 3.86 2.15 0.23 2.38 60. 11 5.97 66. 08
FEE3)
Ulva pertusa 2.66 1. 65 0.23 1.88 60. 06 8.94 69. 90
75 Z&9)
Enteromorpha linza 1.74 0.96 0.14 1.10 57.28 .33 65. 61
CEE)D
Codium fragille 1. 51 0.95 0.13 1.08 62. 64 8.42 71.60
& Eiy)
Sargassum fulvellum 2.02 1,40 0.23 1.63 69, 24 11,29 80. 53
(Ad)
Sargassum kjellman~ 2.25 1.54 0.21 1.75 68. 37 9.19 77. 56
tanum
CREEED
Hizikia fusiforme 1.23 0.73 0.10 0.83 59. 82 8.30 68.12
&)
Undaria pinnatifida  2.43 1.59 0.20 1.79 65. 38 8.10 73.48
GID)
= IHE 57.289% () 5}, Enteromorpha linza)ol A i} (Phyllospadix japonica) 14.5%, &#o]=mALul(Sarg-
15 69.24% (AN, Sargassum  fulvellum)o} o] 23 assum confusum)o] 17.3% HiHEH, =k HiHdl A

sler, HTR Ml A RE 5.97%(EEE4,

Porphyra suborbiculata)ol A Higs 11.29% (=4l

Sargassum fulvellum)e] #BE ngew, —R& H#Hil
FIRMET =R Ml HERERS 4% IEAHE &
"t 63,619 (0] u}ull, Enteromorpha  linza)ol A %
80. 539 (322} vk, Sargassum fulvellum)o g <h. —
K OEEBES SR i HEAEY ke ¥H S
1134, —x Ml A A R KEKE RER
o 90% Dikol HiMi®l = RS mA. o #HR
e el 4] =] Eo] (Sargassum tunbegii)st 15.0
%, A% ole] (Grateloupia filicina)10.6%, A+==%

%% 13.3%, 11.6%, 11.49%, 9.6% HM= =z, —%
ol 4 MR Hil7Al el ML 30~409% FEEE A
(1976)¢] FiRole 499 2R deot, 2+ BE
ol A KiEtE MESEE Mlistgz, REY arME
3¢ BEd ABE 20mesh HEY PR HEN
7] Aol = Rl K BRI =% MRSA
wh. wbsH HES(1963)9] B AKEM ZREEMBAA =
—®& FlEEEr R MRS ERe] 15 1EES =
Wik A I MR 7.5: 154 2R Yo a2
100°Col A I 7] o £, ol®] —&K #ilial A &
Eigel #Yese] )k Ml A+ P& Ml A g

— 159 —



PIBLs - FHE

1} 4 e,
8. BAE JLRARES

Bimiel A o 2ol e —, = MilgE 69 A
ol A, % BREHR 50mE EEed © TCAEM &
methanol #H @ m#EE @ Barnstein methodz

BEY RBEEHEY ERET Al REXREA
el HAKE FEY ERE Table 494 gveh o #
Hol] #3kel Barnstein methodol] k3 WEBERA
A Eo}, BE T7%(FZaH, Ulva pertusa)el] 4

5 94% (A wtmAbut,  Sargassum kjellmanianum)$)

Table 4. Precipitation of water soluble proteins

Scientific name TCA

Methanol Heat Barnstein
(Korean name) treatment treatment treatment method
Porphyra suborbiculata 52.34 51,82 47.82 83.00
(FTED
Undaria pinnatifida 73.20 88. 98 46. 24 92.23
149
Hizikia fusiforme 48, 46 72.04 43.25 82. 64
=)
Sargassum fulvellum 63.14 72.44 34.59 90. 59
(=AH)
Sargassum kjellmanianum 52.88 72.35 56.78 94, 34
CEEE)
Ulva pertusa 42.04 45, 44 32.28 77.18
(Fv3 2she))
Enteromor pha linza 59,20 77.17 34.77 92. 97
==
Codium fragille 42,02 48. 08 29, 38 84,52

&)

=0 PHMEE By, = vlgo| methanol @B
o2 BIE 48.08% (A 2, Codium fragile)ol A Hiwg
88.98% (w4, Undaria pinnatifida)olw, 1 t}go|
TCA BEH:, m# gk JHe) ¢l ¢} Barnstein method
o ¥ MBI A MR £ AL FHA
969)&z0] F9 9 0.3% NaOH: #halcohol TJZEMER
HAES S BB RIS debted, 22
$E 9 2 gt = Barnstein methode)) &3  @ER] &
95% LES WwEkEEsr e Kid, TCA ikl &

B

25~60%9] WMRHRT ddvte WA= Fob £
4 v} %l methanold] &3 WM AL ¥TEH
(Porphyra suborbiculata) 79 Rl 4 TCA BE
9 Arc), o WERERS A9sA 4 FRe
F(1976) 9] HEMRY —BIh. el sk
o A% &£Q973)3 £HQ1976)9 BB EA K,
AgstA BEF Fotn s, R BRIl A S Avtm
ZLut(Sargassum kjellmanianum) 1542 BB A& &
518 TCA s ER 2R 2ozt BEa #
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Ho A 8 o], Barnstein methodo] #3 BHE7) 7
ZF #ENV Fot, MEAHES BHE A5, Cuttdl
29 Bk o] Myl g o2 methanol @B 4
9 PRkl BTt sho}h. ool m pEElel B e %
& OBRER B R BESEY, 88 &SR E
Rz J% BHE ZHS 5 Jdon, dozd WHR
Bt A A=,

® #

ool B SR i BE EEY #EY
d RS i WMEE RPs BT KRR
BLE A7) Fale FZE7 (Porphyra subsrbiculata). )
sl=] (Enteromorpha linza). %-(Hizikia fusiforme). 2.
2wk (Sargassum fulvellum), v)2 (Undaria pinnatif-
ida), 32 (Codium fragile), A ukmz}ut(Sargassum
T 2z} (Ulva pertuse)® 8-S
sk, ol WHe KEME RHE MM BET
o HESR R EAHEE, MAEES BEH AR
—HRE AR, pHel BRSE itz =3 bW
el REAE wIREAD et irstale

L A BEY HEHE 88L 5357 (Porphyra
suborbiculata) 24.14%, v & (Undaria pinnatifida) 1
5.7%, *%(Hizikia fusiforme) 7.66%, mz}ul(Sarga-
sum fulvellum) 12.61%, A utm2}ul(Sargassum kje-
{Imanianum) 14.08%, ] s}2] (Enteromorpha linza) 10.
86%, T3 A&atx (Ulva pertusa)16. 609, 2+ (Codium
fragile) 9.899%; ) gt}

2. BB BB WE MMHERE  dry ice-
methanol # ol A BEEA A, HBYE Bmmskd B
T EEE KEE BRE MERE 8584 %
o, mhAlAtubel Al EEEEG FEtEcl 15~2.5(%9
HREE & 29

3. BB -l EE MEWel AL T zsld,
A ate & 1:200w/V)oll A, S B itel B2 A4, w A,
% 2 FEE &L 1:30(w/v)d 4, Aktm
Zhik-e 1:40(w/v)d A FhH AT 5tk

4. RG-S T sk, g B, §
As %, Ply, maidl, Aeteaiaie 28R, B4
SHpRl A 7HE HEMel St

5 MRS %ol 40°C, ¥2E3, 4, Jdsd
¥, mabg, Atmabgre] 50°Ce 4, T Zsjd =
60°Coll 4 fit75e] MBS 291t

6. pHe 8o £ #Huviet KE/SEs pHI~

kjellmanianum),

e
=

o i

12614 7M% £& #EEE dg

70 i REGSN A KiEN BHE HMHRE —
WoHHA A SEERAEA $Had £ 63%, =K H
Hell A g 8.6% &3F 2% BEY KEtt HAH
faifo]l WEEH o, —Kell ¥ =Rk HHHER]
7.5:101 gl o},

8, BHHE WIBOM o = Barnstein method,
methanol gi#izk, TCA @flrk, m#MHEE: ez
AR A5k
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