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The biochemical compositions and nutritive values of six species of seaweeds were analyzed to de-
termine their applicability in functional foods or ingredients. The biochemical compositions (moisture,
ash, protein, lipid, and dietary fiber) and fatty acid contents were determined for the following sea-
weed extracts: Phaeophyceae (Laminaria japonica, Hizikia fusifornis, and Undhria pinnatifidl), Rhodophyceae
(Parphyra tenera and Gracilaria verrucosa), and Chlorophyceae (Ulva lactuca). The moisture content (%
dry weight) ranged from 11.47% to 13.94%, ash from 19.15% to 26.50%, protein from 5.08% to 15.44%,
lipid from 2.75% to 4.43%, and dietary fiber from 36.84% to 52.98%. C14:0, C16:0, C18:0, Cl6:1, C18:
1n-3, C18:2n-6, C18:3n-6, C20:4n-6, and C20:5n-3 represented the predominant proportions of fatty
acids. Interestingly, docosahexaenoic acid (C22:6n-3, DHA) was either not found or only detected in
trace amounts in the analyzed seaweeds. The levels of n-3 fatty acid were higher than other poly-
unsaturated fatty acids, and the n-6/n-3 ratio was very low. These results indicate that seaweed in-
habiting Korean coastal areas will be beneficial to human health.
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Table 1. Moisture, ash, dietary fibre, protein and total lipid contents from six edible seaweeds

(% w/w dry weight; n=8)

Moisture Ash Protein Lipid dietary fibre

L. japonica 11.87+1.27 24.95+2.76 5.96+0.16 3.26£0.2 39.17+1.81

H. fusiformis 13.95:0.49 25.35+4.45 6.20£2.0 325130 52.69+15.6

U. pinnatifida 1147071 26.50+2.12 5.08+2.12 4.28+0.65 45.73+8.36

P. tenera 12.05+1.20 19.15£0.49 14.72+1.80 4.43+1.48 36.84+2.31

G. verrucosa 13.10+1.32 19.43+0.75 15.44+1.64 2.75:0.12 39.85+4.46

U. lactuca 11.63+0.46 19.25+0.35 8.80+1.04 2.80+1.05 52.98+8.22
[201¢] BaolXE e ehald sheko] 27.2% S YEhfol, 2). ZSATE 7 FEFE(GLI%)ANA 71 =%koH, v &
Aoz dujdo] FRe FHAEI rRHA R Q3 E(43.14%)91 4 713 Stth(Table 3). £3] 279 SSAT7}
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2y
F FFEY A4 F myristic acid (C14:0), pal-
mitic acid (C16:0), stearic acid (C18:0), palmitoleic acid
(C16:1), oleic acid (C18:1n-3), linoleic acid (C18:2n-6), lino-
lenic acid (C18:3n-6), arachidonic acid (C20:4n-6, ARA) %
eicosapentaenoic acid (C20:5n-3, EPA)°] & A|W4to| gl
o AA ZXHaEe] 90% o] AFS A 3FH T Docosahexaenoic
acid (C22:6n-3, DHA)2 v & &5 SAth(Table 2).

Cle:02 sjxF9] 8 EsA PR FefA 9lor[e],
of AFAME Cle:02 £48 At T /M w2 FFe
ok S27Q AdlA el 7}% =k (45.88%), ZEF
Al oA 7H Skth(35.01%). Cl6:0 <]l C14:0 2 C18:0
= 247} 3.42-7.98% R 1.02-29%9 & e A th(Table

ol

o —_
6% 3=

A7E 6 FY dxF FE= W dLdEESAYN
(monounsaturated fatty acid, MUFA) & 8 A4
3} C18:101 0T}, Clo1e T2 7 A 7oA 7
Ekom(7.88%), BRI H oA 7HE SEUTH3.85%).

Table 2. Relative fatty acid contents of six edible seaweeds
(% of total fatty acid content)

@ ® © @ @© ®

C14:0 569 689 591 342 798  6.01
C15:0 028 038 073 027 024 014
C16:0 3501 3559 3649 4583 3825 3851
C17:0 010 017 001 010 1.00 018
C18:0 163 216 102 168 290 107
C20:0 015 164 033 030 - -

C21:0 001 004 002 001 008 013
C22:0 001 013 008 002 018 081
C23:0 001 001 002 0 - -

C24:0 025 033 010 022 - 0.08
Cl4:1 005 014 010 004 020 005
C151 - 004  0.02 - 012 0.01
Cle:1 385 626 556 567 78 573
C17:1 018 012 0.2 - 016 018

C18:1n29 118 255 269 117 110 449
C20:129 057 055 006 009 0.68 -

C22:1n9 088 015 004 001 017 005
C24:1n9 032 007 - 0.06 - 0.25
C18:2n6 627 556 871 601 702 811
C18:3n6 441 353 595 538 464 591
C18:3n3 088 010 038 009 050 013
C20:2n-6 051 132 036 158 141 039
C20:31+6 001 004 002 001 008 013
C20:3123 017 027 070 022 - 0.21
C20:4116 1080 835 941 505 521 654
C20:5+3 2665 2189 2126 2267 2018 20.87
C22:2 012 172 - 003 002 0.02
C22:6113 0.01 - 001 002 - -

(a), L japonica, (b), H. tusiformis, (c), U. pinnatifics, (d), P. tenera
(e), G verucoss (f), U lactuca.
-, not determined



Table 3. Fatty acid groups of six edible seaweeds
(% of total fatty acid content)

@ ® © @ @© @
SSAT 4314 4734 4471 519 5063 4693
SMUFA 703 985 849 704 1031 1076
SPUFA 4983 4278 468 4106 39.06 4231

>n-3 2771 2226 2235 23 2068 21.21
2n-6 2149 1748 2409 1645 1695 20.69
2n-9 295 3.32 2.79 1.33 1.95 4.79*
n-6/n-3 0.78 0.79 1.08 0.72 0.82 0.98
Ul 214 182 192 173 165 178

Values are means of three determinations.

(a), L japonica (b), H. fusitarmis (c), U. pinnatifids, (d), P. tenerg
(e), G verrucosa (f), U lactuca.

2SFA, total saturated fatty acids.

>MUFA, total monounsaturated fatty acids.

>PUFA, total polyunsaturated fatty acids.

>n-3, total Omega-3 fatty acids.

>n-6, total Omega-6 fatty acids.

>n-9, total Omega-9 fatty acids.

UI (unsaturation index) was calculated by multiplying the per-
centage of each fatty acid by the number of double bonds fol-
lowed by summing up these contributions [22].

*denotes mean significant difference compared with the lowest
values (p<0.05).

=910 1](449%), WA 7]

C181& gefolx 71¢ oFekol
18 %)°llA 714 w3ktH(Table 2).

(1.1%), (1.17%) 2 7 <(1.18 %)°l

Dawczynski 5[6]2 &2/ 1] S7AA C18:19] ol
Cle1HTh & Ao = Eiﬂ%’l—t— |, ol Atol= &4
27 zpold] 7]918kE 2wk o eh19], A FALY Ax
H4 o) B e Ao F5H0 MUFAY] o] 7t
Z Ee d2Fe Y2 et (10.76%), 1199 MUFA
gHF(7.03%) 0] 71 SEkTh(Table 3).

FA4E 6 F A2F 1EE23} AW (polyunsaturated
fatty acid, PUFA) 3HeF-& 39.0649.83% S AA319oH, v
o] PUFA #&Fo] 71 2 72102 YEdth +8 PUFAE
C18:2n-6, C18:3n-6, C20-4n-6 E C20:5n-30] 1.1, C20:2n-6
o] 4 s|EFolM HEH At C18 PUFAE QIZto] 94
T 7] "Ee T34 AFE dAxR{ At F
C18:2n-69} C18:3n-69] -2 2+7F ThAk8.71% 2 5.95%)
o F#H811% 2 591%)0NA 7HF E=¢oH, E(G56% 2
3.53%)0l 4 7HE vkt

C4n-62 6 9] 3|27 PUFA 5 F HAZ gafo] &9k
o} C20:4n-69] e ZRFNA =0 1(835-108%), T
FollA v g8 B H(5.05-521%). C20:5n-32 PUFA %
7HE B BES 259 01 (16.89-26.65%), N ZF BRI
of & Aol A UEhbA] e stth(Table 2). 5o o}ﬂl
Q226032 A|PE BE 2 FoA ASEHA FAY v
ZH %o, o]yt Are b APoME FolE & EAE}

u: of
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[6, 8, 28].

¥n9 PUFA o =279 stdfollM 718 =L 479%),
TEFY HoA 7P ko (1.33%), EFT bl 3
ZFo] & H G ThH(p0.05). %Eﬂxl—r(unsaturatlon index, UI)
2 165214 9ol oA, v o] 7 E=A ek,
4277t TERFY 52579 Hl8) & oz =AU
(Table 3).

HEFe ZHFol o) %“ w2 o
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FhaFol =it vl Sheke T F(1472% 2 1544%)7F
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659 =7 FEE AW T Cl40, Cl60, Cl18:0,
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o] F8 Aato|d om, A XA 90% o] AFS 2FA|EHA
o 0226038 AEE A @AY v ASHAL 22 ¥
AAE2 palmitic acid (C16:0)©]%12.H, palmitoleic acid
(C16:1)9} eicosapentaenoic acid (C20:5n-3, EPA)7} 242} 2
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GBIy nERTSAWAo R Yyt A3
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