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UTILIZATION OF UNEXPLOITED ALGAE FOR FOOD OR
OTHER INDUSTRIAL USES

1. CHEMICAL COMPOSITION OF UNEXPLOITED ALGAE AND
EXTRACTION OF ALGAL PROTEIN

Yeung-Ho PARK*: Jae-Hyeung PYEUN*- Hoo-Kyu OH* and Yeung-Joo KaNe*™

Forty one samples from thirty three species of algae (19 from 15 species of Rhodophyceae, 18 from
14 species of Phaeophyceae, 3 from 3 species of Chlorophyceae, and 1 of marine Phanerogams)
collected from several locations on the east, west and south coast of Korea, were analyzed for their
contents of crudeﬂprotein, fat, cellulose, ash, nitrogen free extract, amino nitrogen, and total amino
acids.

For the examination of extractability of algal protein with water, 4 species of algae, Sargassum
thunberggi, Grateloupia filicina, Phyllospedix japonica, and Sargassum confuswm, were analyzed. And
the effect of some precipitation treatments for isolation of algal protein was also tested.

As a matter of fact, Rhodophyceae showed high content in crude protein and low in crude fat while
the case was opposite for Phaeophyceae and Chlorophyceae.

Refering to the content of crude protein and total amino acids, the recommendable algae for protein
sources were Sargassum thunbergii, Acrosorium flabellata, Phacelocarpus japonicus, Lourencia okamurai,
Laurencia intermedia, Grateloupia filicina, Chondrus ocellatus, Gloiopeltis furcata, Gigartina temella,
Dictyota dichotoma, and Scytosiphon lomentaria.

Methanol treatment appeared most effective in precipitation isolation of protein from water extra-
cts whereas pH control method did not so beneficial. The precipitation rate of protein was particularlly
higher in the extract of Sargassum confusum and the lowest was marked from the extract of Sargassum
thunber gii.
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Tahle 1. Chemical composition of algae

(dry basis)

Nit Totalx
Species of algee Date of  Lality of Crae Cude Crade Crode ML A g
B OB B B " B Gy o
Rhodophyceae(Z 2 %) '
@ ﬁ’;‘;ﬁ’fg{’%“; 5y Aug.2,1976 ﬁ;gﬁﬁzgﬁﬁ“’ 6.7 9.6 54 304 37.9 1,764 11,218
@ Z“”g‘é’f‘?ﬁ;{ £ Avg.3,1976 » 4.5 0.9 81 135 63.0 1,207 7,673
® L”g‘f{;"gé‘;‘l”;”a‘“ Aug.4,1976 16.2 0.9 62 39.9 368 1,385 83808
O L“é‘ﬁ;’f@{."_a‘;’ﬁf{ﬁga" Aug.3,1976 140 4.6 7.2 366 37.6 1,960 12,460
© L“("gf%‘i%‘j;i‘ge’”‘ed"“Aug. 6,1976 4 125 1.4 7.0 39.3 398 1,609 10,234
® C"g:‘id”'“ Cji‘)“"“‘“”'s ’ o 1.0 1.4 52 421 353 1,479 9,520
D Aoy [l oSy 2 20.5 1.6 3.9 257 483 2,09 13,325
® Hy{;ef] _;_”_.‘f_’;""“ Aug.3,1976  # 1.0 1.4 45 555 27.6 1,501 9,547
® Z‘:f,i’i':f{’ ‘Eoﬂf')s Aug.7,1976  # 8.6 1.1 3.4 238 63.1 793 5,043
Qo % July 25,1975 ?ej““gsanpm 10.4 0.9 2.0 238 62.9 973 6,190
an G’gg’_@_"g)” okamuraip, o 2 1976 I%;gg‘g%ﬁﬁ“ 6.8 0.9 1.7 181 725 530 3,370
12) G’g@fﬂ;“g‘j};“’“’“’“Aug. 5,1976 ” 8.2 0.4 1.2 364 538 881 5,600
13 G’g;“”_ﬂr"f}ig{”“"”a Aug.7,1976 ’ 10.4 0.6 1.8 36.2 5.0 1,514 9,630
14) P June. 23,1975 }I;ij;rfdae’ 7.2 0.7 3.1 27.2 51.8 .1,634 10, 388
as C”E’;’f_{f;ﬁ‘fg;“”“‘“ ’ ” 6.6 0.6 2.3 236 56.9  1.690 10,749
ae . July. 25,1976 ?f‘;;‘gsanph" 0.8 2.2 285 581 1,448 9,250
an G"’fé,’_{;’;ﬁ{ﬁ’)“““ » ’ 12.4 2.8 1.5 235 59.8 1,273 8,902
18) » June. 23,1975 gjsea“xfdae’ 19.7 1.1 13 20,0 57.9 1,901 12,090
e Gi{%’?ﬁé";‘e”“ ’ P 15.8 0.7 12.1 241 47.3 1,577 10,030
) Phaeophyceae(Z %)
@ Dtgg_fg]ai"gm) Aug. 2,1976 E‘y’g’lﬁ’éﬁg{f’ 9.2 4.1 13.2 20,4  53.1 787 5,004
@ D"gf;]y"_:’,_“ﬁldgﬁg"m” Aug. 5,1976 P 15,5 7.7 9.7 252 41.9 1,880 11,952
(3) Dictyopteris prolifera pyo 4 1976 4 10.0 2.6 10.7 20.6 56.1 1,235 7,857

(27l age=dg )
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(4) Chordaria flagelli- Aug. 3,1976 Kuryongpho, 9.3 3.7 45

formis(2.2.5h3] o) Kyeungbuk 37.7 44.8 824 5,238
(5) Sargassum sagami-
anum(u]%cﬂ.g.x}rﬂ)AUg‘ 5,1976 2 5.7 4.3 14.2 21.6 54.2 731 4,647
(6) Sargassum confusum
(o] mAul) Aug. 2,1976 % 6.5 3.2 15.6 20.2 54.5 721 4,583

™ fjﬁf‘f;g‘g‘qsg;‘f;{) July. 25,1976 ?g}g‘gs"‘“ph"’ 10.2 2.9 55 222 59.2 1,376 8,750

(8) Sargassum kjellma- Yongdang
nianum( A vk 2.7} H})Dec. 26,1975 Busan 4 10.0 6.9 6.0 17.8 59.3 1,068 6,791

(9) Sargassum Aug.7,1976 Ruryongpho, 1, 0 o4 6o a7 532 1,567 9,963

thunbergii( =] %0]) Kyeungbuk
ao ” June. 2,1976 i?;%i?h 13.4 2.5 59 321 46.1 1,806 11,485
Qan P Dec. 20, 1975 gise;:dae, 21.2 2.8 4.6 2.1 50.3 2,599 16,527
12 P July. 25,1976 ?:}‘lfgsanphm 10.8 1.3 7.7 295  50.7 1,533 9,749
as %g:f(g’]ﬁgjﬂ"g‘;fgbjune. 2,1976 iﬂi‘i; 8.3 2.4 52 344 497 1,070 6,805
(4 Punciarie é“é{s’;"”“ 4 ’ 142 2.4 7.6 27.8 48.0 1,491 9,483

(15) Ecklonia s;‘]”)"m'f""’ Dec.26,1075 SO0838n8, 158 30 54 207 401 1,549 9,540

Sz
=3

(16) Ishgie okamurai Hongdo
et June.2,1976 [ P87 4.2 2.6 9.8 155 57.9 1,422 8,976

an P July. 25,1976 ?g}fg‘gsanp}m’ 9.4 2.7 7.7 16.6 63.6 1,316 8,369
(18) Scytosiphon Hongdo

lomentaria(ze] ey Jume-2,1976 7 IRECD 133 3.4 80 339 414 1,690 10,749
Chlorophyceae(523)
(1) Enteromorpha Kuryongpho

compressalshspu yAUE 41976 L UOPRELO 46 11 42 49.2 409 659 4,173
@ U”("f_';f,;’,g‘gfm) Aug.5,197%6 4 6.6 1.4 2.5 28.6 60.9 857 5,448
(® Coten adheerens  Aug.6,197%6 4 9.9 1.7 50 569 265 1,198 7.615

Marine Phanerogams

(A ad84E8)
(1) Phyllospadix Kuryongpho,
japonica(# = 2] 2) Aug. 7,1976 Kyeungbuk 8.2 2.1 17.0 14.8 57.9 1,029 6,545

3% Calculated as alanine

RlEEy, frlaFer, azcel, wEdat BRE AP AERAEAERC] & A ¥ AT
W ol mA, AEAmA, dAwd, Fdgst oS EEAEAR Y& ANdR € a%euz
#, AvlE g He Aol F3] dol Al BHHE gto] BMRBERE ol BHAA RHNLE SERY
Helebne @ 4 fis. 9 HHES Wil 2 Rt Table 29 ).
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Table 2. Extractability of nitrogenous compounds in algae-

Sargassum Grateloupia Phyllospadix Sargassum
Ttem tunber gii filicina japonica confusum
(=1 %D R A# =) (ol mAtd)
" Total nitrogen in sample ‘
(A 3, 392 2,752 1,312 1,040
(mg%, dry basis)
o | st ext. (1) 523 288 189 148
o g | 2nd ext (n 446 317 y 152 98
% % E ard ext. () 226 147 72 42
g e 3; dth ext. () 186 73 65 33
S | Total ext. (B) 1,381 825 " 478 321
o 1/A 15.0 10.6 14.5 7.3
1/A 13.3 11.6 11.4 9.6
2 1/A 6.8 5.5 6.1 3.9
= /A 5.6 2.5 4.6 2.9
£ 8§
= S 1 B/A 40.7 30.0 36.4 30.9
E 1/B 36.9 3.9 9.6 51.4
“ 1/B 32.6 38.6 31.3 28.6
/B 16.7 18.1 16.7 "11.4
/B 13.8 8.4 12.5 8.6

= SEEM S StAe o mimslE AEATY &
& Wkrhe MHELERS 30~40%0lH,
BEERY 455 BE B s & %A
2 4 99

EEAA WE T E NEEEY KRS A S
7} 743 Bob o 41%0 2, AFobelst A el 30
% AEHch HEEE 2] ARSd #MuitE
HFTel T0~80%7F miEH, Wke HELEAE
Ao ALFT KB oHE @HEE Jerigeh

o HEERMIERRS AEAES WRAHEA
77] Qo] TCA g, methanol JEH®, MMEAMT,
pH W e REESIYe A WBE T HEONE

& sEde WER gRe Table 33 v}

Z 7= |k HEEERBSRET AL F2 7

e methanol EEko x 1go imugmis, TCA
mEsl solgew pH Fmikel 74 Xsdch =
2 EEA) 93 WEMRE Fdolmute A7t
el A% ¥, AFold A47 AF Wk

o] 8 3 WA T MK BEERREE 2

Fho}

WihHE .

MERY] st Hen, Aot AnE 2 3
v EBEARE vl = el 433 2t
T Aoz Rl WIFEHHAY HW 2R/ 2 ER

of ®rtw HwdAch pH FAMi%E ZAZLEDHSE)

A4 B, pH 3, 5, 7R Jmistdl & < pH 5=

P A SR 2L HiNE 290 ol AL E
B1Pel HED Eldl7?7} g Aem fedrh

KRFMERES T2 9 SSEM AMRMGIRE 15
T O19MERU, R 145 18MEK, #1880 3F 3
Reb  BERTERY 18 EREDS MESE, HiR
W5, HEEHE MRS, WHEBEERY, oH=BER
! XWP"H——%‘E«] He AT, o & HEHK

Bl &2 A%Fol, Avord N MEAHARC ¢

ﬂ“ial E, golmAhile] 4BRE Rt sho
a'“ﬁ%éiﬁ'/l AN RhHEEEPl REVHS TRl
dsked TR MAvsal e

1 —fephe s B s HEAESR 22 4
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Table 3. Effect of precipitation treatment for isolation of the algal protein in extracts

Total-N Precip~ Isolation

Material algae PH of extract in extract itate-N ratio

Initial Treated ) (B) (B/gA )

(mg) (mg) (%>

1. TCA treatment (17ml of 30% TCA added into 50wl of extract)

Sargassum thunbergii (=] %o0]) 5.7 1.0 361 79.2 21.9
Grateloupia filicina (=]5-0}g]) 6.5 1.0 167 61.9 37.1
Phyllospadix japonica (A2 ) 6.3 1.0 170 63.4 37.3
Sargassum confusum (QF2o] mAFul) 5.4 1.0 65 56.0 86.2

2. Methanol treatment (100m/ of methanol added into 50m! of extract)

Sargassum thunbergii (A]-3-0]) 5.7 6.0 361 122.0 33.9
Grateloupia filicina (#]5-°}8]) 6.5 6.8 167 78.2 46.8
Phyllospadix japonica (F ¥ =) 6.3 7.2 170 61.9 36.4
Sargassum confusum (F%-0] ®mA}u) 5.4 6.2 65 59.0 90.7

3. Heat treatment (heated for 1 hour in boiling water bath)

Sargassum thunbergii (=] %0]) 5.7 — 361 113.5 31. 4
Grateloupia filicina (X]*po}g]) i 6.5 — 167 69.3 41.5
Phyllospadix japonica (=] at) 6.3 — 170 61.9 36. 4
Sargassum confusum (F2&0] mz}HE) 5.4 — 65 50.1 77.1

4. pH control

3 69.1 19.1
Sargassum thunbergii (x}-%0}) 5.7 5 361 72.3 70.4
7 20.0 19.5

T o - T3 T el 2.0
Grateloupia filicing (=)3-o}8]) 6.5 5 167 64.9 38.9
7 63.0 37.7

T 3 58.0 34.1
Phyllospadis japonica (#¥ 7] ) 6.3 5 60. 5 35.6

' 7 170 59.0 34.7

T 3 19.0 29.2
Sargassum confusum (&20] m 2}ul) 5.4 5 65 20.6 31.8
7 20.2 31.1

T ame] B Aol wed vistd HER L HE  FosA HHY EHEE AP, RHfPdamad]
el = HEMAARS B3 MR AR ¥ Aol &, Wme, espdAd, BLA4, Ay, A%
B HE A » BEIbE, EhbAE, daser, wiq 4

2, FIERAFART Mol =Mne® Bel MANAT  F 4 %, KERE Edafer, aacel, w g

e ol fa
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