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Radical Scavenging Activity of Ethanol Extracts and Solvent Partitioned

Fractions from Various Red Seaweeds

MyoungLae Cho', Dong-Jin Lee?, and SangGuan You®*

'East Sea Research Institute, KIOST
Uljin 767-813, Korea
’Department of Marine Food Science and Technology, College of Life Sciences
Gangneung-Wonju National University, Gangneung 210-702, Korea

Abstract : The EtOH extracts of red seaweeds (Symphyocladia latiuscula, Chondrus ocellatus and Carpopeltis
affinis) and solvent partitioned fractions were investigated for their 2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulphonic acid) (ABTS) and 1,1-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging effects and the total
phenolic contents were correlated with ABTS and DPPH radical scavenging activities. The EtOH extracts
and their solvent partitioned fractions exhibited strong ABTS and DPPH radical scavenging activities.
Among the solvent partitioned fractions obtained from n-Hexane (HX), methylenchloride (MC), ethylacetate
(EA), and buthanol (BuOH), the HX fraction from C. affinis showed higher radical scavenging activities than
other fractions. Total phenolic contents showed significant correlation (r>=0.709) with ABTS radical
scavenging activity. The results of this study suggest that the strong radical scavenging activity of HX
fraction from C. affinis is a promising natural antioxidant for healthcare products.

Key words : red seaweed, Carpopeltis affinis, radical scavenging effect, ABTS, DPPH
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Y tH(Frankel et al. 1993; Giese 1996; Rice-Evans et al.
1996; Azuma et al. 1999; Rein et al. 2000). &3t 2
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Table 1. Yield” of crude extract as % (w/w) of dried seaweed and solvent partitioned fractions as % of crude extract

from various red seaweeds

2 Fractions
red seaweeds EtOH
HX MC EA BuOH AQ
S. latiuscula 1.8 25.5 17.0 5.2 22.3 24.1
C. ocellatus 1.6 17.1 9.7 13.2 10.1 47.1
C. affinis 1.4 15.4 14.6 2.7 14.4 46.0

DYield of the ethanol fraction was in wt/wt of dried seaweed, and yield of the solvent partitioned fractions was in percentage of total EtOH extract
2EtOH: Ethanol; HX: Hexane; MC: Methylen chloride; EA: Ethyl acetate; BuOH: Butanol; AQ: Aqueous
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Table 2. ABTS radical scavenging effect of the crude extract, solvent-partitioned fractions from various red seaweeds

ABTS radical scavenging effect (%)

0.06 mg/ml 0.13 mg/ml 0.25 mg/ml 0.5 mg/mL 1.0 mg/ml
EtOHY extract 3.840.7%%2 4.940.4¢ 7243.1¢ 10.9£1.0¢ 16.240.9¢

HX fraction 5.611.4% 8.840.3° 15.5£1.6¢ 33.6+3.4° 56.8+3.0°
. MC fraction 1.6+1.0° 4.6+2.2¢ 6.3+0.74 8.4+0.34 10.9+0.3¢

S latiuscula g\ o ction 8.610.8% 16.4+0.1° 26.0+0.2 35.4+1.7° 53.7+0.7°
BuOH fraction 11.6+1.9% 213+1.12 34.340.7% 54.1+2.5% 79.7+0.7

AQ fraction 3.6£0.3° 6.240.1% 12.0+1.8 21.9+2.7¢ 46.0+2.9¢

EtOH extract 1.3£0.1° 22+1.6° 1.1£0.3¢ 1.1+0.3¢ 2.0+0.8°

HX fraction 1.4+0.4° 3.9+1.1° 9.9+1.9° 18.2£3.9¢ 38.4+0.3

MC fraction 4.6+0.1% 11.1+2.0° 13.7£0.6® 21.9+2.4% 32.7+1.3°

C. ocellatus .

EA fraction 6.0£1.5 10.940.82 17.142.5% 30.5+2.5% 46.7+2.6"

BuOH fraction 6.3+0.9° 9.242.4% 16.5+2.5% 30.940.12 51.440.1

AQ fraction 3.5£0.1% 5.9+1.3% 15.84£0.9% 27.3+0.9% 45.6+£2.4°

EtOH extract 1.8£0.4° 1.240.4¢ 3.9+1.0° 5.5+0.9° 13.6+2.5°

HX fraction 8.6+1.2% 15.540.9% 33.4+0.2% 61.3+2.3? 84.8+1.6%
C. affinis MC fraction 2.8+1.3¢ 7.610.6° 11.540.6° 20.7+1.3¢ 31.6+1.2¢
EA fraction 42+1.9% 8.4+1.6" 12.340.6° 17.1+2.3¢ 28.7+1.0¢

BuOH fraction 10.5£0.5% 18.0+0.12 30.7+3.2° 47.040.9% 743+2.8°

AQ fraction 2.5+1.1° 5.9+3.0 14.9+2.6° 31.4+3.4° 49.0+3.9°

BHA 89.1+0.7 90.2+0.5 90.440.7 90.8+0.2 90.840.5

DHX fraction = Hexane fraction; MC fraction = Methylenchloride fraction; EA fraction = Ethylacetate fraction; AQ fraction = Aqueous fraction
PDifferent letters in the same column indicates significant differences among the EtOH extracts and various solvent partitioned fractions

Table 3. DPPH radical scavenging effect of the crude extract, solvent-partitioned fractions from various red seaweeds

DPPH radical scavenging effect (%)

0.06 mg/ml 0.13 mg/ml 0.25 mg/ml 0.5 mg/ml 1.0 mg/ml
EtOHV extract 8.6+0.8>2 11.9+2.5° 152+1.0° 16.6+2.1¢ 19.2+2.7%

HX fraction 10.8£2.0° 11.4+1.6° 15.4+0.8° 23.4+2.3% 28.7+2.6°

, MC fraction 10.0+£0.8° 10.3+1.6° 11.1+0.8° 12.9+1.9° 152+1.9¢

S latiuscula ¢\ action 8.940.6" 10.0+£0.5 13.941.20 18.2+1.0¢ 23.0+1.0°
BuOH fraction 24.8+1.9° 297+1.1° 31.5+3.0° 36.7+0.9° 41.5+£2.1°

AQ fraction 9.840.8" 9.840.8" 12.5+3.4 26.3+3.9° 30.5+£0.2°

EtOH extract 10.4£2.3° 10.3+2.0% 12.1£0.3% 12.6+2.4¢ 13.5+3.2¢

HX fraction 9.342.9 9.4+1.2° 11.1+1.2% 22.9+1.8° 31.4+0.4°

MC fraction 11.942.3 12.8+1.6° 17.9+1.5° 22.8+1.9° 29.0+2.6°

C. ocellatus b\ action 11.0 £0.9° 11.940.9% 12.141.8% 15.2+0.9% 20.5+0.5
BuOH fraction 11.6+1.92 12.5+0.3° 14.7+2.5% 16.9+2.3° 22.0+2.4°

AQ fraction 1.4£0.1° 6.2+0.9° 7.9+1.5¢ 14.6+1.1% 202+1.0°

EtOH extract 12.7+1.32 13.5+0.6® 13.6+0.9 13.8+1.9¢ 149+1.8¢

HX fraction 8.6+2.0% 11.5+2.4% 21.5+0.3° 34.3+0.3° 52.9+3.4

C. affinis MC fraction 8.8+£1.0% 9.8+1.5% 14.9+1.5% 17.240.6* 28.0+2.8"
EA fraction 8.1£2.1% 8.6+1.2¢ 11.3+1.1¢¢ 13.740.7¢ 15.940.6°

BuOH fraction 10.8£1.5% 153+1.0° 17.1£0.5° 22.6+1.7° 30.0£0.7°

AQ fraction 3.1£0.1° 5.5+1.0¢ 6.7+2.5¢ 11.8+2.4° 13.6£2.9¢

BHA 85.6%1.1 86.7+1.3 87.5+0.6 88.840.1 90.7+1.9

DHX fraction = Hexane fraction; MC fraction = Methylenchloride fraction; EA fraction = Ethylacetate fraction; AQ fraction = Aqueous fraction
IDifferent letters in the same column indicates significant differences among the EtOH extracts and various solvent partitioned fractions
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Table 4. Total phenolic contents of the crude extract,
solvent-partitioned fractions from various red
seaweeds

Total phenolic contents

(mg of gallic acid

equivalents/g of sample)
EtOHV extract 15.010.1
HX fraction 19.6£0.3
. MC fraction 12.7£0.3
S-latiuseula g\ fraction 223£0.6
BuOH fraction 29.1+1.9
AQ fraction 16.410.7
EtOH extract 13.910.1
HX fraction 22.5%£0.6
MC fraction 21.8%0.1
C. ocellatus EA fraction 22.810.1
BuOH fraction 17.010.1
AQ fraction 19.6£0.1
EtOH extract 13.1£0.3
HX fraction 29.010.6
. MC fraction 16.6+£0.4
C- affinis g A fraction 17.740.3
BuOH fraction 27.1+£1.2
AQ fraction 159103

DHX fraction = Hexane fraction; MC fraction = Methylenchloride
fraction; EA fraction = Ethylacetate fraction; AQ fraction = Aqueous
fraction

st 13.1-15.0 mg/g sampleZ Yuan et al. (2005)°] &
38t Palmaria palmata WeHE FE2ES] FE0=
12.8 mg/g sample} -FAFSH 7+ B ATE 281}, Ganesan
et al. (2008)°] Bt X7/ wEE FE2=9 FZ
= % 1.5-3.55 mg/g sample HU= £%-9 1, Matanjun
et al. (2008)°] Bt 27 WEE FE=9 FZ9
= 9 15.8-22.5 mg/g sample T St E3t, U2
=7t S 3PH Cho et al. (2010)0] B3 v &
ofets FEES FEYHE FF 9.0-26.2 mg/g sample
HU} 9ottt S22/ dEs FEEY] &0 29E T
sz e FEEPE MC £850] 12.7 mg/g sample
o] Fog 7Pt wgkom, IR epAe- BuOH -8 &°]
29.1 mg/g sample®] FOZ 7 =qkt), Hgh, FH R
G, R, Zheke] FEvE e Sl (Hx, MC,
EA, BuOH 3! AQ)9te] 435 frolde HolA] egsltt.
g, FE2F dEE FEE 9 &) Y& T
#= $H} ABTS, DPPH 2tt]Z 475 9 ABTS 2]
Zr 27% 3 DPPH 2% 2753e] A4S Fig. 19
eIt Fig. 1(ae SZ239E 33 ABTS 2oz
2AsHe] AP S BT, EYus s 2y
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