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Separation of Antioxidant Compounds from Edible Marine Algae
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Haitai Food Research Institute

Abstract

To isolate new antioxidants from twelve edible seaweeds, mixed methanol and chloroform extract
of marine algae was fractionated into several subfractions and their antioxidant activities were measu-
red by using AOM and 1, 1-diphenyl-2-picrylhydrazyl (DPPH). Especially the aqueous-methanol soluble
fractions of brown and red algae showed a considerable antioxidant effect. Their antioxidant activities
were stronger than synthetic antioxidants such as BHA, BHT, under the same concentration. Further
fractionation of the aqueous-methanol soluble fractions using silica gel column chromatography yielded
five subfractions. Among them methanol fraction exhibited high DPPH quenching activities. Also, it
was confirmed to be benzene-derivative substances of two compounds by UV, HPLC, GC/MS analysis.
Its each molecular weight was ahout 181, 238. These results suggested the existence of two effective
natural antioxidant compounds in three edible marine algae.
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Table 1. Screening test for antioxidant activity of marine algae collected at Jumunjin

AOM test with 40 mg MeOH extract
Sample POV Induction period (hr) until POV=100
Untredted Decolored Untreated Decolored

Control 101. 54 103.08 6 6

BHA 107.38 106.21 34 34
Enteromorpha linza 105.02 105.64 18 24
Seytosiphon lomentaria 106.61 106.27 10 14
Hizikia fusiforme 104.07 103.98 8 9
Laminaria sinclairii 101.48 101.46 16 13
Undaria pinnatifida 103.84 103.29 34 36
Undaria peterseniana 102.66 102.05 26 22
Agarum cribrosum 106.51 105.97 8 13
Porphyra yezeonsts 105.85 105.24 36 35
Chondria nidifica 107.62 101.36 18 20
Grateloupia filicina 103.73 102.34 19 10
Gelidium pusillum 108.68 106.24 16 9
Dasya pedicellata 103.71 103.70 28 32

UV-VIS spectrophotometer(Uvikon 810/820, Switzer-
land) & o]&3}e] 200~400 nme} =4 HelelA F-
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1.2 m//min, carrier gast helium, injection volumn 2w,
spliteless mode, oven temperature 50Ce 4 220C,
ratex= 10C/min, ion source pressurei= 1.8~10 7 torr,

ionizing voltage+ 70 eV, emission currenti= 1 mA. in-
terfere’= opensplite coupling®.2 3}ich
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Table 2. Free radical quenching activity of edible ma-
rine algae

Sample Fractions Decrease{ Sample Fractions Decrease
n A517 in A517
Enteromorpha 1 0.094 |Hizikia I 0.029
linza 1I 0.078 |fusiforme 3 0.040
111 0.052 111 0.023
v 0.022 v 0.020
Vv 0439 \Y 0.140
VI 0.211 VI 0.122
Scytosiphon I 0.014 |Gelidium I 0.024
lomentaria 0.027 |pusillum 11 0.021
I11 0.021 11 0.025
v 0.082 v 0.040
\% 0.107 A% 0.017
VI 0150 | VI 0.035
Agarum 1 0.062 |Grateloupia 1 0.052
cribrosum 11 0.073 |filicina I 0.091
111 0.035 111 0.066
v 0.068 v 0.044
1% 0.014 | \Y 0.034
VI 0.101 VI 0.083
Laminaria I 0.035 |Chondria 1 0.047
sinclairii I 0.033 |midifica II 0.083
I 0.052 111 0.069
v 0.058 v 0.094
Vv 0.125 \' 0.102
VI 0.098 A 0.210
Undaria I 0.047 |Porphyra I 0.052
pinnatifida 11 0.038 |yezoensis 1I 0.053
111 0.054 I 0.058
v 0.087 v 0.381
\ 0.817 \% 0.710
VI 0.113 M 743
Undaria I 0.043 |Dasya I 0.031
peterseniana 11 0.049 |pedicellate 11 0.049
I 0.057 1 0.062
v 0.038 v 0.076
\ 0.304 Vv 0.690
VI 0.179 VI 0335
BHA(butylated hydroxyanisol} 0. 54%
BHT(butylated hydroxytoluene) 0.250
Tocopherol 0.429
Control 0.007
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BHA, BHT¢ wlws] & o & FFolAv} $4%
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Table 3. Fractionation of the aqueous-methanol soluble
fraction on a silica gel column and their antioxidant
activity

Sample Solvent Yield Antioxidant activity
(Methanol: (%) (0.D. decreasing

Chloroform) in Asy)
Porphyra 0:100 232 0.394
yezoensis 25:75 4.6 0.106
50 :50 1.6 0.097
75:25 11.3 0.241
100:0 53.5 0.749
Enteromorpha 0:100 8.7 0.022
linza 25:75 10.1 0.078
50 :50 16.04 0.107
75:25 9.3 0.208
100:0 51.8 0.410
Dasya 0:100 4.8 0.049
pedicellata 25:75 2.3 0.097
50 : 50 79 0:078
75:25 194 0.331
100:0 58.7 0.689
Undaria 0:100 2.3 0.098
pinnatifida 25:75 5.54 0.042
50 : 50 74 0.074
75:25 15.6 0.119
100: 0 67.01 0.824
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Fig. 5. Mass spectra be selected for total ion chromatogram of methyl esters of active antioxidant compounds
trimethylsilyl from three marine algae on a SE-52 glass capillary column



2545 Yehiie) M- —1, M°—31 2 M' —107 59| )
‘71_4‘ 0]—1—!6]» L/Lo]l?_ #HAE Eza] ﬂ%
Eoleh g 7). el chAlc), v]de) TICE mass spec-
traZ H&tsto] FHE A3} 47bx] w5 M ghe] 311e]
o], M' —88, M' —104, M- — 118, M — 222 =2 o}zl 3}

2]
ol MHE HYNOR Vol Hom WAl
Al

o 238 Axe] EaAg FAs|o] zlvh olabe] Axty
Ao glsz 47HR] sl ol 4] Fel% ghAkalA] ?‘ifl‘z]%

FaeFe] 181,238 Welof wlawd okyg - 7139
xlo] Jo_gg gHH 5]0{1]135‘
niadroll 4 #2533 2l Bromohydroxybenzal-
dehyde(&-#}ef 205) ¥l= c}=w) FH4do] $-pgk WS-
Moy Azt A g Algx o]z

QB AL & 2 Polystpho-

2 o

2 Adge o 7y
g s el N2
oJe] )& F&, column chromatography? 2, %
Aletan sHakst &A= (AOMY, DPPHY), UV-spec-
trophotometer =%, HPLC, GC/MS H41 o] 43¢
AlAEF A3 127179 A8 3] 285 hot-methanol &
;‘L_%ﬁ;}oq AOMH‘jo = SLLAg_lTﬂG]» /:!_Llr 7l>n]oi BHT
>cpAlml> o> 2] oty > YA o R gAS By
oy sl e 248 eldA] ootk =g
g xE FEly oel e 23 EFNS 4G & o el 2
e 2, 351—5:*_'3 e R S TZPZ-L".L
%, MaA7, F53te) DPPHH o2 843 d48
A3 4z aqueous methanol 7H8-%-&ol 4 73t &
5 S el T FEEIHA M e
‘/}F/M}z] SForem, °] “H A>wul>chAlwp>BHA> 3
2} >Tocopherol>yl ]l >BHTS] 2.5 348 Holr}
thalu}, ghefe 3 ofel4] BHA,
P eq el gk dE BT
l 3R 182%vk oliie]l 54 &
glol| 4 73gt a3t gAd-e eh B
Z‘i Holzleh el olE @R 7hrhg
silica gel column chromatography & %i*], 2 ) s} of
DPPH¥ o = 61»&}—§}. ghxle =gk Aal oepL ¥-3)
of A H-ejxl E Aol 4 ’J?ﬂ gakst g44g ot
o|8} 7ol ) M Fatstgd £ UV F554&

siakell A&sh= 12747 2]
Aed abshede Eelstazt

L J[»'

£38) 7, wlel,
BHT®.c} 7
qirh 4%
ohell 4] el

- [«]
54 W &

2o 4] sslal 2 261

Zgt A3 BHAY BHT 9 &4a# B} ghabakel 235
#5nm, 270X 5nmol A FHEFF Q) 2} 0155 A
=H], ol @AEA HEald Hr|SAHE7} vy &
A7F A EEe] 9)E-8 o 4 9sivh HPLCEA o A&
tiAla}, wled b o] 7% retention timeo] 8.5%, 10
el :‘”‘31101 —ra]ﬂ?il, ol e 254891 A2
vl el v do] Fe[E<%ich eo]7le] BHA,
BHTe} 79 2 Rf"“ A —Er He Ao Rol HAlgH
stabd AAg 7kl BAE &Y Hejzich el 3
AbEk g B4 e "Z}EW GC/MS i*—ifzi -2 mass
spectrum-3- H“ﬂ A3} 181, 2389 F x| EBA=

H)ar A 2o ol A BEA R AlEEo] Ak

Ao
ret

1. Branen, A.L.: Toxicology and biochemistry of butyla-
ted hydroxyanisole and butylated hydroxytoluene. J.
Am. Oil Chem. Soc, 52, 59 (1975)

2. Fujimoto, K. and Kaneda, T.: Screening test for anti-
oxygenic compounds from marine algae and fractiona-
tion from Eisenia bicyclis and Undaria pinnatifide.
Bull. Jap. Soc. Sci. Fish, 46, 1125 (1980)

3. Kaneda, T. and Ando, H.: Component lipids of purple
laver and their antioxigenic activity. Proc. Int. Seaweed
Symp., 7. 553 (1971)

4. Fujimoto, K. and Kaneda, T.: Separation of antioxidant
compounds from marine algae. Hydrobiologia, 116
(1984)

. Han, B.H., Park, M.H. and Han, Y.N.: Studies on the
antioxidant components of Korean ginseng (III). Arch.

Pharm. Res, 4, 53 (1981)

6. AbUE, e, e, UG AR gl s
shAd Aol aE A7 oFehs] ], 28, 231 (1984)

CSlAE, b, giukS ol F  late R R HlEA
gabsl AgiLe] ol =pEshela], 32, 44 (1989)

8. Barthel, G. and Grosch, W.: Peroxide value determin-
ation comparison of some methods. J. Am. Oil Chem.
Soc, 51, 540 (1974)

9. Blois, M.S.: Antioxidant determinations by the use
of a stable frec radical. Nature, 181, 1199 (1958)
10. BF2I$- GC/MSell ©j&t o =hel]l 5 Phenolic acid®]

w-2) oFghs] %], 26, 129 (1982)

1} 1-°r Direct Inlet/MSZ o] &3} ol ol 3 e d&

3}3h5-2 03 aHOH gk 04-'% °k5"§] X] 26, 123 (1982)

(1990 1294 6 *.;!T)

o

~1

~

11.




