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Studies on Chemical Composition of Red Algae
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Chemical components of red algae (Gelidium amansii, Gracilaria verrucosa, Gigartina tenella, Carpopeltis
comea, Plocamium ovicornis, Callophyllis adnata, Lomentaria hakodatensis, Gymnogongrus fabelliformis,
Chondrus pinnulatus, Actinotrichia fragilis, Gloipeltis tenax and Campylaephora hypnaeoides) were examined.

The contents of carbohydrate, ash, crude protein and fat in dried red algae are 40.38~69.88%, 8.57~30.23%,
18.11~33.90% and 0.11~0.90% on dry base, respectively. Yields of water-soluble compound in dried red algae
and contents of sulfate in water-soluble compound extracted red algae were 4.32~55.78% and 1.65~19.48%,

respectively.

The principal sugars of water-soluble compound extracted from red algae were galactose, 3, 6-

anhydrogalactose, glucose and xylose.
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Table 1. Proximate composition of red algae
% (dry base)

Species of algae Collection place Ash Protein Lipid Carbohydrate
Gelidium amansti Songdo 13.30 2047 021 66.02
Gigartina tenella Songdo 2948 2742 0.90 42.20
Carpopeltis cornea Songdo 13.13 33.90 0.28 52.69
Plocamium ovicornis Songdo 1857 30.04 0.29 5110
Callophyllis adnata Songdo 30.23 26.03 0.29 4345
Gelidium amansii Ganganri 12.28 19.99 0.31 6742
Gracilaria verrucosa Ganganri 14.07 34.36 0.61 50.96
Lomentaria hakodatensis Ganganri 29.94 29.00 0.68 40.38
Gymnogongrus flabelliformis Ganganri 17.32 3115 0.24 4871
Chondrus pinnulatus Ganganri 1291 2247 0.22 64.40
Actinotrichia fragilis Ganganri 2117 2451 041 46.09
Glotopeltis tenax Ganganri 19.20 18.11 0.64 62.05
Gelidium amansii Dadaepo 9.02 20.99 0.11 69.88
Gracilaria verrucosa Dadaepo 857 26.90 026 64.27
Campylaephora hypnaeoides Dadaepo 1141 31.69 0.53 56.37
Carpopellis cornea Dadaepo 15.56 23.37 0.36 60.71

Table 2, Yields of water-soluble compound and contents of sulphate in red algae
% (dry base)

Species of algae Collection place  Water-soluble compound Sulphate

Gelidium amansii Songdo 30.58 2.35

Gigartina ltenella Songdo 10.07 1948

Carpopeltis cornea Songdo 432 1174

Plocamium ovicornis Songdo 13.46 16.85

Callophyllis adnata Songdo 2549 11.15

Gelidium amansii Ganganri 35.14 1.92

Gracilaria verrucosa Ganganri 2953 6.67

Lomentaria hakodatensis Ganganri 3354 298

Gymnogongrus flabelliformis Ganganri 40.78 16.96

Chondrus pinnulatus Ganganri 55.76 17.96

Actinotrichia fragilis Ganganri 22.35 16.97

Glotopeltis tenax Ganganri 4853 18.23

Gelidium amansii Dadaepo 38.64 1.65

Gracilaria verrucosa Dadaepo 41.81 9.03

Campylaephora hypnaeordes Dadaepo 3240 443

Carpopeltis cornea Dadaepo 28.13 18.42
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Table 3. Sugar composition of red algae

% (dry base)

Species of algae Collection place An-Gal Gal 6-Me-Gal Rha Fucose Rib Ara Xyl Man Glu
Gelidium amansii Songdo 4289 5211 - 059 194 - - 098 066 083
Gigartina tenella Songdo 885 73.04 - 074 38 048 - 652 059 604
Carpopeltis cornea Songdo 1021 6583 905 087 157 0.83 - 566 149 450
Plocamium ovicornis Songdo 142 5721 - 110 553 110 - 660 095 26.09
Callophyllis adnata Songdo . 3504 4761 932 061 - - - 275 095 374
Gelidium amansii Ganganri 3701 5861 079 144 - - 081 059 075
Gracilaria verrucosa Ganganri 2787 54.18 - 0.64 - - 063 047 1621
Lomentaria hakodatensis Ganganri 2712 6824 080 236 - - - 0.89 - 0.59
Gymnogongrus flabelliformis  Ganganri 36.02 56.90 - 0.67 - - - 256 067 317
Chondrus pinnulatus Ganganri 19.26 74.38 1.01 - - 053 272 062 147
Actinotrichia fragilis Ganganri 293 80.74 1.09 - - - 9.12 - 6.12
Glotopeltis tenax Ganganri 2056 7589 - 078 - - - 16l 038 078
Gelidium amansii Dadaepo 4561 5125 - 1.82 - - - 051 045 035
Gracilaria verrucosa Dadaepo 3069 5513 142 069 - 022 021 038 042 1106
Campylaephora hypnaeoides  Dadaepo 3967 5496 119 064 - 010 011 158 062 113
Carpopeltis cornea Dadaepo 331 7992 184 127 - - - 8.67 - 4.99

gt ggatolsl ek FH YE mAHIY e
857~1407% 2 £X7IALE S} o] AFAF L wet g
Fatol7t Avke AL &4 Jsdth 9uA g F
g E71abele Ae 1811% 2 7HF B¢ $E Be
uhare] A4 3390% 2 JHE &9k AW 0.11~0.90%
2 EE ZZ2FoA o] 12002 YA ey,
329 Cho et al (1995)& &8z FF9 71949
BEo dubA R 24L& X3 A A3 Fa9 A

Zlof W& WEo| Zu I ok
FE] AR 88 daoty R0 HFHE He
I Bt AEFIFY

Aol

o
&
2

R

tu
_{
o
L
N
o3
a2
30,
nU
o
2l
b
[
-{N
i
9

oX, oo

e 27 3F 8L 3058~3864% 2 HHA
Azt 2A e (Table 2).

F Fd EA8e g47)e dzudi 432
E 8% a90g Byt oy} HRFAM F

2 0% ]
o

ol of

TR F8F PR Huz FFe
A3 A, 4719 o] 165~1948% 2 F7ol w
] $teke] o)zt Wi 2 Ao bttt Faby
gefo] e 2R HHURHF Fetridy dx=
o] 851 glon, Fir)e o] e HxF
4871 Ha Qo Y 452 o] &HI e
Al mAg7lE 10% vlelen, Fiekr)de
2 F2 o|gHe BV E 1948%, 2EF
17.96%, E7HE & 1823% 2 UEhd
F2 84 982 o851 e $X/MEE 165~
235% %2, A 7] 667~9.03% 2 nA 7 9 &

e Jve e afo

=

e

L
i
o
-+

wE o Mo o
o fu N

4

71 kol SR Fo 3] FFRG 956
ge Aoz Ueigt #FAAZYGAN mA N E Y8
2 AEE Aol g AYE 3o F4A7E AA
gozA SR AA F2T FHH Zo] BYUE
FAS Az Qi

2 A AT 13FFY F2FAA 28 78
489 7493 =4 & gas chromatographyZ 4§
7} (Table 3), 3918 F4FL 36-anhydrogalactose (An-
Gal), galactose (Gal), 6-methyl-galactose (6-Me-Gal), rha-
mnose {Rha), fucose, ribose (Rib), arabiose (Ara), xylose
(XyD), manose (Man) 221 glucose (Glw) it g3
48E F=2 o]&HI e +E/MEY AT An-
Gat# Gal7t 95% o) otk mAIH 719 7AHFL An-
Gal# Gal7t 82.05~85.82% 1.2 Glu7t 11.06~16.21%
2 vebgth 2349 F4ZE An-Gald Gal7t 92.92%
dqed Gl Xyt 244 317, 256% At A5 T4
F& An-Gal®t Gal7} 94.65% o™ Glust Xyt 42} 1.
13, 158% [tk &7 F 74 3L GalZh 7304%,
271942 Gal®t An-Gal’t 7247t 65.83~79.92%, 3.
31~1021%, Sf7IF&ole GalZt 5721% 2™ Glust
Xyl7t 22k 26.09%, 660% At ELUL Gal’l 4761%
Q29 An-Galh 6-Me-Gal7t 27 35.04, 9.32% H 2L, f
7t @2 ol Gal7} 68.24% 52" An-Galt Rha’l 2
7+ 27.12, 2.36% 0|8, ABAFEL Gal’t 74.38%, An-
Gal$} Xyl7t 27 1926, 2.72% 0l 2 e AFEE Gal7h
80.74%, Xyl Glu7F 247} 9.12, 6.12%, E7HALEl = Gal%t
AnGal’t 2% 7589%, 2056% 2 F T4 7 ot

o



=RREELE

T4 g 2N E Efa A3, SR 9 mA 7]
Bk ol HET RAME FALFTZHNY 754l
AeS & & Aenz ¥4Ro2 FAL A2 45
A=} 1230 g/em?® (15% S A A (5818%) 2
s F dad.

(@] ok
pes =

FuQdel A4 13559 FEFE
E, 39re el SEAH ARt T4
583 HZ09R ol5ea

Z
R X PR P VAR S X AR - |

3Ho 1o
4 9
A F8
£ gokg

oL UL

Jlm
4 g

i)

e 857% 2 74} wgron
1 & 3023%2 FHA o2 e
L FRYAHT AL o
2 z}OIE ‘i%;,lr:}. oy gake gote] ErMALEY 7
£ 1811% 2 71 293 5 HF27i9de 29 3390
%2 7% 3tk AL 0.11~090% 2 2E 270
A o] 1% u]gho] et

84 AR F2o A SEAN AN He
ALY AS 40%2 AR AT BAY ABATE

& 5578% 2 F&o] MY Bt

T84 AEFY G L 165 (B E 274}
2) 7t 1948% (3% 7D 2 ER7] @& 3]
& Aozt W & AoZ YEPgT

Z2HAN 2 84 HEY F42L 36-anhy-

drogalactose (An-Gal), galactose (Gal), 6-methyl-galactose
{6-Me-Gal), rhamnose (Rha), fucose, ribose (Rib), ara-
biose (Ara), xylose (Xyl), manose (Man) 123 glucose
(Gl R 28 FATE GCE F43 A o
1 EL FE Gayew, e ZE An-Gal, Glu, Xyl
& 9%t

A} Ab

2 a7t /e B e a7 Ados 43
B 239 92olm oo 44T ZAHE Ea oL
AEF BRo £42 74 F27 44dA A=Y

U,

AR BF AT 41

2 F #

A.0.A.C., 1990. Official Methods of Analysis of the Associa-
tion of Official Analytical Chemists. 15th edition. K.
Helrich, ed. Association of Official Analytical Chemists,
Virginia, US.A.

Cho D.M., DS. Kim, DS. Lee, HR. Kim and J.H. Pyeun
1995. Trace components and functional saccharides in
seaweed-1. Changes in proximate composition and
trace elements according to the harvest season and
places. Bull. Korean Fish. Soc. 28 (1), 49~59 (in Ko-
rean).

Cho KJ., Y.5. Lee and B.H. Ryu 1990. Antitumor effect and
immunology activity of seaweeds toward Sarcoma-180.
Bull. Korean Fish. Soc. 23 (5), 345~352 (in Korean).

Dodgson, K.S. and R.G. Price 1962. A note on the determi-
nation of the ester sulphate content of sulphated pol-
ysaccharides. Biochem.)., 84, 106~110.

Furneaux R.H., 1). Miller and T.T. Stevenson 1990. Agaroids
from New Zealand members of the Gracilariaceae
(Gracilariales, Rhodophyta) ; a novel dimethylated
agar. Hydrobiologia, 204 (205), 645~654.

Kim, D.S., D.S. Lee, D.M. Cho, H.R. Kim and J.H. Pyeun
1995. Trace components and functional saccharides in
marine algae 2. Dietary fiber content and distribution
of the algal polysaccharides. ). Korean Fish. Soc. 28
(3), 270~278 (in Korean).

Kim, S.H., HY. Park and W.K. Park 1988. Determination
and physical properties of dietary fiber in seaweed
products. J. Korean Soc. Food Nutr., 17 (4), 320~325
(in Korean).

Lee, Y.S., D.S. Kim, B.H. Ryu and S.H. Lee 1992. Antitumor
and immunomodulating effects of seaweeds toward
Sarcoma-180 cell. J. Korean Soc. Food Nutr. 21 (5),
544~550 (in Korean).

Sachie 1. 1993. Dietary fiber and function of digestion and
absorption. EEB% 3£, 51(5), 251~258 (in japa-
nese).

AEZER. 1988 BHAEWEE BE SXAGHRERAL. A
% (in Japanese).

RELH. 1990 ERFERESE BE REL BK (n Ja-
panese).

BB LR, 1991 KEDREpARHA. RAEEIL AL

(in Korean).

19963 119 79 A&
19973 58 79 &



