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Abstract  Extracts which were prepared by four different extractions - 80% methanol extracts
(ME) at high (70°C) and a room temperature (20°C), respectively and aqueous extracts (AE)
at both temperatures with the residue after the methanol extracts - of 10 green, 19 brown and
25 red seaweeds collected in Jeju Island coast were examined for their DPPH free radical scaveng-
ing activity using a ESR (electron spin resonance) spectroscopy. A variety of the extracts showed
positive scavenging effect against DPPH free radical (except the green seaweeds). Among the
extracts, the brown seaweed extracts exhibited the highest scavenging activity. Especially,
Sargassum spp. of the brown seaweeds have remarkable scavenging activities - both methanolic
and aqueous at the both temperatures (20C and 70C). On the other hand, ME showed better
scavenging activity than AE in the red seaweed extracts. These results indicate that autogenous
seaweeds in Jeju will be potential natural antioxidants for functional food compounds.
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Table 1. Jeju autogenous green seaweeds used in this study

Scientific name Korean name Collepted
station
Monostroma nitidum A0 Ab
Enteromorpha compressa w2t Ab
Enteromorpha intestinalis %2 v 2 Ap
Enteromorpha linza S 32 g4k
Enteromorpha sp. I F AR
Ulva conglobata RER=2 A iR 44k
Ulva pertusa T2 u 44k
Chaetomorpha linum Adad Abr
Codium fragile Azt el
Codium contractum o e i EAs eS|
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Table 2. Jeju autogenous brown seaweeds used in this study Table 3. Jeju autogenous red seaweeds used in this study
Scientific name Korean name Collected station S Collected
Scientific name Korean name .
Ishige okamurai ull ol% station
Ishige sinicola R ol% Porphyra tenera 4 =3
Leathesia difformis IR R z3 Scinaia okamurae o R B Zahs|
Petrospongium rugosum v F 5 Z3 Bonnemaisonia hamifera Ayl E A
Colpomenia sinuosa 72 A4k Gelidium amansii HEEZ 7 A&
Endarachne bighamiae m] & 2] R | Pterocladiella Capillacea N5 Zz3A
Scytosiphon lomentaria 2] v A3 Ak Lithophyllum okamurae =Y Ak
Myelophycus simplex IRt Pl Carpopeltis affinis Z77) ekt i
Undaria pinnatifida e 24k Prionitis cornea 274t Ll
Ecklonia cava 74l 4k Grateloupia filicina QI 2] 5ol 2] Ak
Laminaria ochotensis ThA | A4k Sinkoraena lancifolia g 2] Folg] 44k
Myagropsis myagroides 2] &7 EARE g4k Halymenia dilatata W A otk g4k
Hizikia fusiforme = Ak Grateloupia elliptica A5t A&
Sargassum coreanum ZA B2 g4k Grateloupia lanceolate 7 =a) g1k
Sargassum fulvellum E ARk A4k Gloiopeltis furcata BEEZ7AH ZH
Sargassum horneri SlHlT} s A o] =Ap g4k Schizymenia dubyi ZHd 4k
Sargassum piluliferum TEEARE g1k Phacelocarpus sp. e E& Rl
Sargassum siliquastrum — ¥}¥ 7] 229k g1k Gracilaria textorii A A 7] g4k
Sargassum thunbergii A 50l gk Gracilaria verrucosa A 7] k=]
Ahnfeltiopsis flabelliformis A4 A4k
B B _ o i = _E__%l A=} _]Z_z::]_
o @ A5 e w0 e o e TR 2
concentration: 2mg/ml)< 1:1 H| &E 2% &< &0l Martensia denticulata EIR=RADAY Bz
A BH&AIZl 3 capillary tube®] %7 ESR spectro- Chondria cassicaulis MAA Ak
scopy (JES-FA 2300, Jeol, Japan, Fig. 2) & 243}  Laurencia okamurae ol rd 3
Polysiphonia japonica ZeAolE o AEYTE Ak

om =4 212 o5 2t Central field, 3475

| 1 g of powdered seaweed |

T
Incubation with 100 inl MeOH for 24 hr at 20C

T McOH oxtract

CUQ0ME) o .
Incubation with water for 24hr at 20 C
—T v
- Aqueous extract Incubation with 100 m{ MeOH for 24 hr at 70°C
. (Q0AE) l
MeOH extract
 (JOME) |

Incubation with water for 24hr at 70°C
!
Aqueous: extract Residue

- (70AE)

Fig. 1. Scheme for preparation of methanol and aqueous extracts at 20°C and 70 C, respectively.
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Fig. 2. ESR spectroscopy (JES-FA 2300, Jeol, Japan) system (A: Cavity, B: X-ray Spectroscopy, C: Programming, D: Cooling

water).

G; modulation frequency, 100 kHz; modulation ampli-
tude, 2 G; microwave power, 5 mW; gain, 6.3 X 10°;
and temperature, 298 K
2% ¥ 2%

ESR spectroscopy+ Fig. 20 YEFH A& JeolAMS]
JES-FA 2300 7]&& |83ttt Fig. 3-> DPPH free
radical®] ESR spectrum= WERH Z S &, o] ESRY
NEZ o|xH BT Mg WA o; A ekslat
o DPPH &£AEA & A4FSHEE XSS modulation,
Y& amplitudes} 3H=t] X559 239 Fol7t ¥
o}d 5% 2A M= WHo] Faste AL Prin
&7 B4l FNFE ondt

ST =& 80% MeOHS ©]83ke] 20T <} 70T
N 77t 229 Aol 2FSe) ESRS 57 ¥

Amplitude width

ﬂ»—'\-..»'\w\-‘_r-—u\/
I

Modulation width

Fig. 3. Typical ESR spectrum of DPPH free radical.
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o} =Z%7F2] DPPH free radical /\74%} Ae R F
<t of 2t ae o] 70ME, S il =
S Ak oF 40% ©]’de] Bla A 5%—% Vel o
Helow, 1 ¢ & T/ FEEAAE E40]
;‘464 ‘/]'E}‘/}X] 44T} (Table 4).

9] DPPH free radical &7 44L& SZ2 7,
QZE 9 EX[{ FolA 7P Ao FEHAA
ettt 22/ 39e e 2 21 (20AE,
20ME, 70AE % 70ME)°l| A thAld o2 &2 AAE
< YERH AT (Table 5). ©] & EAFS] 70ME] A]
98%9°] ot ¢ AAEES YERA T £ 24}

r A
o SRS AR, BV AhE
7Y F2E 274 9F 90%2] 2AES UERAS
O B0l Bel7]mAL, Slukels Aol B, T
SR 9 X FolE I ZANR (Sargassum
spp)ollA = F 7 o FE=OA BHE &7
g o] HouA YEFRTE (80%°]7). ol EAMRE
ol AYEA &4 Zlsold tAEs T AR &
o] o ABRNE s AL ohAle 21

Ao, o= YA 7le2d S # v oy

Table 4. DPPH free radical scavenging activity of the extracts from green algae (Tested concentration: 200 pg/ml)

Scientific name 20 AEY 70 AE” 20 ME? 70 ME®
Monostroma nitidum - 18.37 -11.08 43.93
Enteromorpha compressa -32.72 -37.89 -11.08 41.16
Enteromorpha intestinalis - -14.94 -26.37 -10.31
Enteromorpha linza -6.10 -8.28 -25.53 4.39
Enteromorpha sp. -14.98 - -5.54 -14.98
Ulva conglobata -19.36 -19.36 -29.08 -6.01
Ulva pertusa -39.29 -44.30 -10.46 -29.92
Chaetomorpha linum -62.08 -34.99 -1.74 14.91
Codium fragile -0.25 -7.69 - 37.48
Codium contractum 26.71 26.71 -112.24 4.27

9 20AE: aqueous extract at 20°C, ® 70 AE: aqueous extract at 70°C, © 20ME: methanolic extract at 20C, ¥ 70 ME: methanolic

extract at 70C.

Table 5. DPPH free radical scavenging activity of the extracts from brown algae (tested concentration: 200 wg/ml)

Scientific name 20 AEY 70 AE 20 ME® 70 ME®
Ishige okamurai 88.92 82.78 88.79 48.38
Ishige sinicola -7.94 -31.38 68.21 8.37
Leathesia difformis 34.09 16.69 7.41 22.70
Petrospongium rugosum 75.65 85.21 88.57 22.70
Colpomenia sinuosa 89.45 - 86.96 88.85
Endarachne bighamiae 36.11 37.73 89.07 88.11
Scytosiphon lomentaria 37.11 37.11 - 8.47
Myelophycus simplex 88.54 58.50 65.19 86.64
Undaria pinnatifida -29.45 -3.05 -13.61 -
Ecklonia cava 88.92 87.86 89.54 87.11
Laminaria ochotensis -31.57 29.86 16.31 69.24
Myagropsis myagroides - 36.71 7.00 56.63
Hizikia fusiforme 33.06 51.25 89.10 48.72
Sargassum coreanum 89.23 89.76 90.35 88.42
Sargassum fulvellum 93.52 93.52 79.20 98.00
Sargassum horneri 90.22 88.11 17.62 27.77
Sargassum piluliferum 87.17 88.57 64.29 78.30
Sargassum siliquastrum 89.82 - 84.15 93.52
Sargassum thunbergii 85.93 68.62 -0.19 83.22

“20AE: aqueous extract at 20°C, ® 70 AE: aqueous extract at 70°C, ©

extract at 70C.

20ME: methanolic extract at 20°C, 9 70 ME: methanolic
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Table 6. DPPH free radical scavenging activity of the ex-
tracts from red algae (tested concentration: 200 wg/ml)

20AEY 70AEY 20ME® 70MEY

Scientific name

Porphyra tenera - -6.23 5093 57.44
Scinaia okamurae 6.79 2136 21.54 6.79
Bonnemaisonia hamifera - 61.80 80.14 66.31
Gelidium amansii 25.87 33.66 33.34 63.76

Pterocladiella Capillacea 9.22 -6.72 13.01 68.21
Lithophyllum okamurae 84.90 43.06 79.45 90.16

Carpopeltis affinis 65.78 44.08 48.51 88.29
Prionitis cornea 67.15 2572 7.57 68.06
Grateloupia filicina 16.34 -2.02 3531 8238
Sinkoraena lancifolia 31.88 12.70 86.61 87.08
Halymenia dilatata 42.87 2824 81.13 7737
Grateloupia elliptica 5548 3.64 89.63 87.17
Grateloupia lanceolate 43.87 55.17 85.34 89.82
Gloiopeltis furcata -8.00 20.77 -5.60 68.84
Schizymenia dubyi 76.21 4427 5.67 6245
Phacelocarpus sp. 36.83 47.70 24.38 25.59
Gracilaria textorii 78.77 3126 16.16 67.25
Gracilaria verrucosa 13.64 4181 66.78 86.33

Ahnfeltiopsis flabelliformis -4.95 15.88 89.26 84.81
Chondrus crispus -16.81 23.57 576 77.02

Lomentaria catenata 23.04 -28.05 74.56 90.50
Martensia denticulata 30.23 8229 86.86 89.60
Chondria cassicaulis 20.64 4928 67.28 53.99
Laurencia okamurae 45.58 -14.98 49.19 65.72

Polysiphonia japonica 83.78 71.05 89.85 90.63

V0AE: aqueous extract at 20C, 970 AE: aqueous extract
at 70°C, 920ME: methanolic extract at 20°C, 970 ME:
methanolic extract at 70 C.
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