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Antioxidant Effect of Sargassum hemiphyllum Extracts
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This study was conducted to determine the antioxidant activities of ethanol and water extracts of Sargassum
hemiphyllum. Antioxidant activities were evaluated by assessing total phenolic contents, 2,2-diphenyl-2-
picrylhydrazyl (DPPH) radical scavenging activity, chelating effect, reducing power, and using the ranci-
mat method. Total phenolic contents in the ethanol and water extracts were 17.91 and 13.44 mg gallic acid
equivalents/g, respectively. Ethanol extract showed higher DPPH radical scavenging activity than water
extract and similar activity to that of BHT. The reducing power of ethanol and water extracts increased in
a concentration-dependent manner. Particularly, ethanol extract was more effective than water extract.
Water extract showed a higher chelating effect compared to ethanol extract. The antioxidant index mea-
sured by rancimat was lower than those in BHT, but the ethanol extract showed a higher value than the
water extract. The ethanol extract showed higher antioxidant activity than the water extract, except for
the chelating effect. These results suggest that the ethanol extract of Sargassum hemiphyllum has more
potent antioxidant activity and may be used as a source of natural antioxidants.
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Table 1. Total phenolic contents (TPC) of Sargassum hemi-
phyllum extracts.

TPC (mg/g of dry sample)
17.91 +£0.272
13.44 +0.08°

#Means with different superscripts in the same column are sig-
nificantly different (p < 0.05).

Ethanol
Water

T7F 23] o] RojA L Qih. AYEA T oS | & F
= S ] gt A3} (Table 1), o &

£ #2259 ¢ 17.91 mg gallic amd equivalents/go| %12
749 13.44 mg gallic acid equivalents/g2
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UrER ot jl“ﬂ°ﬂ et FEH= HE AREY ol &
AE & S Tt FE5= 220 Wi o=2A Y
EtLt7] 20| th[11]. Lee (2419 AolA &5 o, &
7] & B 479 F s 3t oSS ST A9 A A
g B e —’f—%% | & FEEEid s adeE &
E“’] 1 iﬁk"ml 52519 AFolA H=F 659 ¥
734 ANEE 65 25 oas 3
= 3tE ool B o # A7

FE2Eo| &

DPPH radical &A%

GAst E2L free radicalo]] AL ¢4
34 E Y=t} DPPH radical 24% 234 AlLH
DPPHE A2 A4S e+ 4 $4 9 radical 24
radical A#}9] ¥] HAo|| o) v]wZ AT A2 &
A gtch26]. DPPHE= T2 free radical S 235te] ¢HA
o EAAE wEo] Ak o] e EE T TuA H

W radicalo] 27 Fo} FAEE AL v MR Fsto] FAk3E
24L& SHA AU mAPt 2&E 9] DPPH radical 47
= 533 23 (Table 2), A&t FEENA= 1 ¥

me/mlo] FEA 96% o4} £ BT 2A% S
Fom 0.1, 0.05 E 0.005 mg/mle] =04 ZZ 62, 28
2 5% Hd £A5S Hof 27 BHTS 43¢
2ol 7k gt B & FEENA= 1, 0.5 E 0.1 mg/ml
9] =roA Z+Z 92, 90 W 44% =2 Z L2l ascorbic acid
o} vkl & FEE0] 0.1 mg/mld] FEoA Z4o] &
A3| ZHadte AL R YRt o] Fhl7] AR absolute
ol 2ZE9] 0.5 mg/mle HEofA] 95%2] BhrjZt A7

o O[r

52 Wel Cho 5[6]9] Aot fAIAT % 9 BFe
DPPH 22 2753 £ 4BRA7 gon Eess

o =9 FtsHM F8 HTEE sk o2, F&



Antioxidant Effect of Sargassum hemiphyllum Extracts 121
Table 2. DPPH radical scavenging effect of Sargassum hemiphyllum extracts.
(unit : %)
1 mg/ml 0.5 mg/ml 0.1 mg/ml 0.05 mg/ml 0.005 mg/ml
Ethanol 96.29 + 0.06% 96.34 £ 0.00 62.03 £0.31 28.21 +0.66 5.56 + 1.49
Water 92.24+0.13 90.63 + 0.07 4418+0.33 =b =
BHT 94.63 £ 0.15 9440+0.13 79.61 £0.71 56.06 + 3.03 10.82 £0.57
Ascorbic acid 95.08 +£0.19 95.17 £0.05 95.60 £ 0.11 95.73 £0.05 1867 £1.10
®Means with different superscripts in the same row and column are significantly different (p < 0.05).
®Not done.
%o] 61—05‘]._‘]7_ 2}\_‘:‘ r]l-—kl §].6‘l—‘:' ] 3 /\K_]_—ﬁ]. §:l—k]oﬂ _f_% Q_ﬂ Jzﬁ%ﬂ]a
& st F HE A EY Tl F7heHE ks 24 Fe, Cu, Co, Ni, Sn Z-& F&0|2 A= AHs} ghelo]
£ 27kt o2 el rk(zs) gold Fol AT o5 FLHAL AW A3} BN &
W2 2§ 5 U Foolth AY FHOR AT HY A

g

Y89 4L A7 £ 3t reductones®] $
Z]——- A53to 24 free radical A S HEA|7|H, reductones
£ E3 Aske] 4 AFEA T vhEeto] BHAkske] 3
He st Aoz gk ST Al Aol 9=
o2 gA 9Irh29, 30]. A& Fo FArstA et Zo] 3
g 7HA JEo] EAsHA =W Fe’'ferricyanide
complexE Fe*" A2 FYUAI7|HA FAE WA =g 3
HENA Y FFE FA= T A7 AR S8 e
o 22 382 A= 842 F4E =237t #A4 ¢
Ehdth[31, 32]. A HA &5 FHHS ST 2
(Table 3), et F&E2] A< 1, 0.5, 0.1 mg/ml2] lf-Eoﬂ
A Z¥z} 0.35, 0.20, 0.069] gt HEoH & 559 4

fetE FEET T FEoA 27 0.20, 0.11, 0.049) gk
£ Ho et FEE0] E FEEEY 2 U 7}

Ae ALE eyt oerEd & 58 ZF 274
ascorbic acid®2th= ¥ $HYES ) ol Kim F[11]
o AtolA o) &5 LY E ST 2 F H= 3
UE FqFgol vluy 2 Hary FEEY Sdg e =2
Z g& 3eE ol 2 E FEE2 o W

BN

o,

—(N

Bugo] B AT FAR AnE by gict
Table 3. Chelating effect of Sargassum hemiphyllum extracts.
(unit : %)
1 mg/ml 0.5 mg/ml 0.1 mg/ml
Ethanol 9.03 +0.80° b -
Water 28.02£1.56 19.51+£0.37 -
EDTA 100.04 £ 0.08 100.00+0.00  99.65+0.60

@Means with different superscripts in the same row and column
are significantly different (p < 0.05).
BLess than 5%.

Ao Aat AA W £A3= Hy0,9H2] Fenton reaction
(Fe**+H0, — Fe**+OH-H+OH ol 2Jaf N3} 9 A=
£AFS of7]3t= 733t hydroxy radical®] LY superoxide
radical 5] A& }ed A X2 % chulz o] 4
o5 A8k, AF9 7He 2 AR Fole AHEY Arst
£ SA3TH33]. AA AR 2559 5455422 Table
49} 2k QA e 2EEY] FS 1 mgmle] 5
oA 9%9 ¥ S Yo & FE82
19 0.5 mg/ml s=oA ZrZ 28% & 19%2] A4S Y
o] o&tE FEEETY & FEEY 4ol H A U
Elgttt. oo 279l EDTAS A% 1, 0.5 2 0.1 mg/mle]
FEoA 2F 100%00 7H7hE gk B oeEd & F&
£ 25T EDTARD B2 F4848S ) ol Lee 5
[24]9] AFAT oA 59 ok 552 DPPH radical
2AGT SN w2 2L UL, & FE2E2
55N T 52 E4S Bl AR HuEglon,
Lee 5[34]9 ATZ Tl A =gt W4 FAHA &
FE2E2 5 mgmle FE A 60% o] FAtsHES 7HA
FEEAAE 10% L2 et 7l vl
2 Byt wehd] Ao 28 7o) gl 7]
gt Aol oFd Aoz AR Hson oSe] Aol Bl
it 2E80] $AE A Hol: A Uehdri{ss]

Table 4. Reducing power of Sargassum hemiphyllum extracts.
(unit : Absorbance at 700 nm)

1 mg/ml 0.5 mg/ml 0.1 mg/ml

Ethanol 0.35+0.00° 0.20 +£0.00 0.06 +0.00
Water 0.20+0.00 0.11 £0.00 0.04 £ 0.00
Ascorbicacid  1.92+0.01 0.94 +0.02 0.19+0.00

@Means with different superscripts in the same row and column
are significantly different (p < 0.05).
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Table 5. Antioxidant activity of Sargassum hemiphyllum
extracts on lard oil.

Antioxidant index®

5 mg/ml 1 mg/ml 0.5 mg/ml

Ethanol 152+0.10° 1.49+0.18 0.80+0.03
Water 0.32+0.11 0.22+0.17 0.25+0.10
BHT 1251+059 8.17+0.15 6.67 £0.19

#Antioxidant index : induction time of oil containing of each
extraction/induction time of test oil.

bMeans with different superscripts in the same row and column
are significantly different (p < 0.05).
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