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Abstract: The present study was to investigate the antioxi-
dant activity in ethanol and water extracts of root and stem of
Sargassum coreanum. Antioxidant activities were evaluated
by total polyphenol contents, DPPH radical scavenging activ-
ity, chelating effect, reducing power, and rancimat method.
Total polyphenol contents of ethanol and water extracts were
32.79 mg/g and 15.55 mg/g, respectively. Ethanol extract
showed higher DPPH radical scavenging activity than water
extract and similar activity to BHT. Reducing power of
extracts was increased in a concentration-dependent manner
and ethanol extract had more reducing power than water ext-
ract. Ethanol and water extracts have little chelating effect at
all concentrations. Antioxidant index (AI) of ethanol extract
measured by Rancimat was higher than that of water extract,
but their Al was lower than that of BHT. These results indi-
cate that ethanol extract of S. coreanum root and stem has more
potent antioxidant activity than water extract through DPPH
radical scavenging and reducing power, and could potentially
be used as a good source of natural antioxidants.
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1. INTRODUCTION

Abd= AR Q] AL A 5 &A] Ab4s (reactive oxygen spe-
cies), 24 24 (reactive nitrogen species) == 24 G945 7}
A HWk-&-AJ o] uf & £ free radicalS A A St o] & FAJAFA
HFA 9] triplet oxygen (CO,)E.th WH-Alo] A A Q1A
o] ARES A7) = E& 2, superoxide radical (O,),
hydroxyl radical (OH-), peroxyl radical (ROO-) 52} 22 radi-
cal 25t o} ]2} H]2htiZrel singlet oxygen ('0y), hydrogen
peroxide (H,0,), hydroperoxide (ROOH), hypochlorous acid
(HOCI) 5 -G}, o) 93 SAALLF L 5 Ao
2 g, RS PAR 53t Agstel SN A2 A4
5} DNA 8 RNA 0] &4 907w 4a]ure] af, o
o2 o] ofsle} gl Frubel Ay T, AR, T AK
W, o2 afolu) ) 123 ot 28 A w3hE S
=} [1-3].

o
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% 1o of

ol ofgt BA AT ZHE WATHE £4S A5 9
S BAAAE 28T 5 g BAE A s o of
3k G127} 2ars] Q|31 910w o]of we A GAHEHA

2l tocopherol, ascorbic acid, carotenoid, glutathione ¥ $+4J &
AFS1A] 9] BHA, BHT %5 w2 3HALA 7} /s 1 9ok &
% s o] 745 et e matel A4 vgo] 2y A A
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57 9) oLt T ARG A] EHS bl Ao By
4], A A Azt 2 97 &2 2 tocopherol- <t
=0 2L AStANES A2 SEo] Y
Aol et whehA Qhdskar HAter Aot H
@WH 7Wtof Ao wobA|aL Ut [5,6].
kel ol BB R K51 2l
272 Foell B0l ol wA 2R HeTy
st 7|2 A8 oYl a8 AES 531 A&
H71E B ojobEoR AUenA s o] ZojE
ek [7.9], 82 R SRRl A A H Ao 2 4
A 02 AFORNAY TS AT Lor 10, 7=
Blco) =, o] 44, Thul, B4 AL, ey, )& )
Zads S1 2 7}0 A gA aerE o Yot} [11,12].
9] 1 248} (Sargassum coreanum)S- -2 et 3 Qbut
wolek 9 Ao $Eoe] ATl Sl A8 22
i oldl 2719k ol S YAU A=A AAE wE AlRR
o] gatth, LA W AHFL 5.8 cmo] Y Eokfﬂ HE] e} e
ZREH UL S~Tmm 7719 47]E BF FHETE 7HALL
lom of 2] Zrefj = Zeba 7hA] o o5 Wk 2 B Ak

>~

ofe 7 AE R G [13], F9F (14, FSL15) %
A, BT FFU A [16,17] 59 B3 ot
BUE T gon ALY Ao 2EE i 47

oA 34ks} A3} [18]7F ek L1513 gl & Ao
£ el 4 ol a g el 2 g7l wre o
B2 9 B FEEY PS5 Yopu I o] vigor 4
el A A2 A9 4 A A 2

£
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2. MATERIALS AND METHOD

21. 484 =2

B A o] A&k 20w ajut (S, coreanum)% FAk QI oH
°P°ﬂ A A Fske] g2 7)ol Al ths et 7] B
& = Adsta 54 1A%k é‘ﬂl HHTE F -20°Cef A
A At A AHE ST

22.2%
A 02H FUE 5% olleh-2 2 53 th At &5
43to] &3 WA 95% o eh-2-2 Al =2 2 10u]3) 7}
o] A20] 4 Shaker (Dongwon Science Co., Busan, Korea)
o]-g-5to] 180 rpm & 2 WHFSH A 24X 7F 53 5 4]
7] (UNION 32R, Hanil Co., Incheon, Korea)= 1977xgol|

o — O

12 o oo 2 off > Mz My O O o !

03:7F QAR BTt AR AT T e WA
ARt Gl & 7hsto] & W o2 23] WhHE &5t
& 35 T I FARE 37°Coll A A x8to] & FEo A
st & 238 AE WAl 10059 37587}
o ogk 3} § a7 33| W 2Eate] Fslolch 4%
2 oI} 2 o] 1}3F B 37°C water batho]| 4] rotary evapo-

rator (RE200, Yamato Co., Tokyo, Japan)E ©|-&3}o] 71 3}
o ek 37Col 4 Axstelnh A%E ARt 20Co
WA Aglo] AL,

23. 3 =3¢ E RIS

% i 352 92 g4 &4 o] phosphomolybdic acid
‘_To}oq AL e = AL 0]8-31 Folin-Denist [19]
2 Hslo] 24351t &4 6.5 mLof| A& 0.5 mLS 7}
% Folin-Ciocalteu's 2 0.5 mLE &3}13} T} AR 0| 4]
3R A AT, 0] BT g BARIEE 2310l
< I mL F7FskaL AA|7F 10 mLo] HE=8 245 7}k
Aol Al 1A 7F 'R A]Z] B UV/visible spectrophotometer
(GENESYS 10 UV, Rochester, NY, USA)Z 765 nmoj| A &35
T2 =A% 2 9= §}5LE' k2 gallic acidE EEE
Az sto] £st o B 2Hsle] Ao gRIHoTH
o % AEseE s s

[e]
valents/g T ¢ 2 e Q1T

N.

o

™, mg gallic acid equi-

2.4. DPPH radical Aﬂ Laxy
DPPH radical 4~ 7 52 Blois [20]9] ®H] & ¥ ¥ 5lo] =45}
4t A& 0.5 mLef 0.2 mM DPPH (1,1-diphenyl-2-picrylhy-
drazyl) 1S 0.5 mL 7}5ko] Baksto] 3057 WA A 7] &
UV/visible spectrophotometer= 517 nmoj| A S3F =& =435}
R EEEPEEREEREEE SR
okl om Alm AHA| of Aol thgt %ﬂi W= R
913l 0.2 mM DPPH th 4l ”ﬂ‘?ﬂri‘%u 25
£ =43}9)ct. DPPH radical 7% %3'—} 2ol A4
sheit.

II

DPPH radical scavenging effect (%) = (1
T /BT T3 ) x 100

SNEEHE R

25.834Y 534

391212 Oyaizu [21]2] WS WFstel 255}k A=
0.5 mLoj| 0.2 M sodium phosphate buffer (pH 6.6) 2.5 mLE
718t 3 potassium ferricyanide -89 2.5 mLE 7}3f) $823] &
gsto] 50°Co Al 2027F Wh-g-AZITh Wh-g-o] Eu 10%
trichloroacetic acid (TCA) €91 2.5 mLE % 7}5t 2 3000
rpmO] A 1027 L A4l&2] 5FQIT 4459 2 mLof| 55742
mL¥} 0.1% iron (II) chloride €94 0.4 mLE 7}3}o] £33t
T 2 44 mLE 71ske] 700 nmoll A FFE=E 5453
o}, ) 2L ascorbic acidE AR5 o H, gHYge ket
2ol Aitstitth.

Reducing power (Abs) = A| & 741 9]
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2 02mLo| &4 0.74 mLE &5 &, 2 mM FeCl, &
0.02 mL2} ferrozine 891 0.04 mLE & 7}3}o] AlLo) A 208

& AR ] Aol e S ghE wAshEY] 9% Als Al
o Bl F74E 71 G 5

o)
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o
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Chelating effect (%) = (1 — A| B A7} 79 E3F v /LA 7}
9] T34 %) x 100

27. %A A3 AR = &3

Abs} oY &= A3 -2 rancimat (743 Metrohm Co., Herisau, Swi-
tzerland)2- 0]-83}o] A5 Th ™A reaction vesselof| lard
0il& 3.0 g 3t 2 =715, 1, 0.5 mg/mLo] HEE A
2E A7Vet thL vortexdlo] £33ttt Rancimat 7] Al o] re-
action vesselS F¢]3F tF2 100°Cof| A A7+ 20 Lo of 1t=]
715 Fsto] ASA FiT o|uff A sl 2 ARSHAY
AE0] 65 mLe 2447} 503l absorption vessel 2 ©] 3
o el A7) = 29| §isto] what 254 0 & AbE
H FE7| o R R A M =S ST 25
Fatst A= E S5 FAO FEES HUFeHA] & A
2 X4 =2 5} 3HANS A= £ v EHo] antioxidant index
(ADZ et it Al= 2 HAHA & H7Fe A9 &
E7bE HE2TY F 7o 2 U gLo ', §-A] Ak} o
AL 27 & AdsE A o] =5 uldhtt [23,
24].

2.8. 24 A=

2 A8 A ato) o3t & A 2 2] = SAS program (Statistical ana-
lytical system V8.2, SAS Institute Inc., Cary, NC, USA)& o|-&
sto] FAREA S 513l H p<0.05 4] 4] Duncan®] thF
A Tl 8= HEsH

3. RESULTS AND DISCUSSION

3.1.3 ¥ S E §F
=32 Al EA o de] RaEo] 9l 23 e =
A] phenolic acid¥, phenylprophanoid&, flavonoid& 5-©] t
B o]t} [25]. ©]+= phenolic hydroxyl7] & 7}&| AL ¢l o] Tl
A e A, 7|8 A EAE Y Aete A do] jlom
o b, A W Sk 5o horat A4S S THA
O GelA 9k [2627). 9 BB G} BG4
78 Fat fa Bl S BET A FHOE 4T
F2E 711 olo] B8 VAL AL AR
10} [28]. wheha] H A& kS A Foll Al )
o) el g4k} 24 o) g ol ok 197} 3
A3 9k [29). 229 mANE el Bl 7] 95%
FE% 5§ F v e Yok At (Table
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Table 1. Total polyphenol contents (TPC) of Sargassum coreanum
root and stem extracts (unit: mg gallic acid equivalents/g)

Extracts TPC
Ethanol 32.79+0.80%)
Water 15.55+0.18°

D®Means with different superscripts in the same column are significantly
different (p<0.05).

1), Z+Z}F 32.79 2 15.55 mg gallic acid equivalents/g 2. 2 95%
NgtE FEEAA B 2 #l= e B o= AR Y
= &0l whet &5 = Hlis Sk ool the A &
o Sl whet & == S o] S tEA YEhY] g
oth [30]. Kwon & [31]9] Aol A= HiA} 249 9
Nt F=7t o5 HE ol e S5 o
e FEEol|A His ool B wokthal skl & A

Awte} o %) 5hedet.

3.2. DPPH radical 2 A%

FArel =4 free radical o] &7 2135 7HAH o]= &4
o)z AAE Fofste] A& 59 3Hikat bt Q1A o A
w32 Aot =& o] &3ttt 1 Fo A = DPPH= &
& S B = v A Qb 9k radical 2 4] AFSE =4 o] A
4505 o7 el WS ohohE W WS ofvl ol &5
Sh o] Zpo] gralof o5 et = =& A # = 5}
AL B2 S5tk W ol [32]. o] o DPPH radical
27A50] O free radical & LA 7| AU A A 7] &
glo] Fopx|H, 24k 0 Zh- free radical ] 27 2H-g 541
O 2 A WO =35 JAst= A A o r dHA
ATH [30]. whebA] S AR ] 9 £7] 25329 DPPH
radical 2~ 7 5-& 573t A3} (Table 2), of|¢h2 F=E&E A=
1,0.5,0.1,0.05 2 0.005 mg/mL2] ‘g0 4 Z+Z} 95, 96, 76,
59 9 17%9] &) &7 5S B o tf27< BHTS} &
O] A el Zpol7} F]let. ol 0.5 mg/mLojl A 95%9] eft|Z
2SS Bl #ul7] A of|ghg & ET} -AFs ST
[33]. B3t & FEEolA = ollehS 3 22 FE oA 22} 93,
93, 61,40 2 11%= ) 2512l ascorbic acid= 0.05 2! 0.005
mg/mL &= o A Zk7F 95% B 18% & &/d o] HA| 5] 7Hast
= B & FEEA = 0.1 mg/mLo| F o A7 E &4 o]

¢

Hadhs A 08 UEYITh &2 Ao A oghE FE2E0] &
FEEREY F EeHE ool o #8on, DPPH radical

2AGANE AehE FE2EO & FEERT U £/ Ug
Wt o= AEA 9] F 9l 3 DPPH radical 22750
o - WS A S 7HA AL B s glo] [34,35], %
EovE ol o w2 oghE &5 0|4 DPPH radical
7% a7t e EA Uehd 2 o2 Abg gk webs 29
TApE e 9 £7] &% 9] DPPH radical 275 3%
Gufjoll W& zpol 7k 25 AAR - FEED & FEE
BT E2 radical 2755 7HA kel 754 24 ® 2
7Hedol Qe Ao ' AR E
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Table 2. DPPH radical scavenging effect of Sargassum coreanum root and stem extracts (unit: %)

Concentration (mg/mL)

Extracts T 05 01 0.05 0.005

Ethanol 95 5920340 96.8520.34% 76.9310.82% 59.3220.13° 17.03£0.18™
Water 93.59:0,07% 93,490,077 61.7120.07™ 40.84£0.20° 11.6240.96™
BHT 04.6340.15% 94.4040.13% 79.6140.71% 56.0643.03 10.8240.57%

Ascorbic acid 95.08+0.194% 95.17+0.054°

95.60+0.114 95.7340.05"* 18.67<1.10%

YMeans with different superscripts in the same row (*P) and column (*%) are significantly different (p<0.05).

33.8499
B2 0] 24 S PABHZ A FURo] 1T 9] Fe'ferri

cyanide &84 (potassium ferricyanide ())& ferrous & B =
SHAA A LreR 52HA 9] Perl's prussian blue2] =5 700
mmof ] Z45h= leolch. FH=E] 42 A7 A 2] 3
Qe Ueho] FHE £A7H 5242 B9 477}
Serhs A2 vehi [29]. 2B e 8 %70 9l
25 v L]k A3 (Table 3), of|ehE F&=2 %45 0.1,0.5 %
1 mg/mL2] H= ol A zFZ} 0.12, 0.41, 0.689] 7S B¢l o
= 7Eud 4edgs FEEd 22 F=olA 421 0.05,
0.15,0.269] gt= Hof o&ha F&&0] & FEakt &
go] Eoton oeE&y & FE5E BT tl2+<] ascorbic
acidi th= W2 Sl e S Bt o] de] 23, A& +5

20| & FEEET F o o] 2 S K=,
ol F vl ohtte dEE AT 2HollME e =
20 & FEEET Tl ol w2 R ote o
& UEHH Sl Kim 5 [30]9] Aol A 9ff F:&=2) &
= SAT A3 5 vl oekE el vl w2 gassy
FEEd ddY gl S s e ol e = S
2 ego] Wrkal Hushl o v, Lee 5 [35]9] 2ol A
=gy 3 s oetE A AuEAT =2 A
O 2 et uEhA, ok E FEE A ol § &2
Adte F EPvs I 2t AuEATE 22 Ao R A

=R

34. 34849

o
O] &I N 55 5 Aol A DAl F450]20]
oh Ty Hol o2 Qg e dAd Hak A W &
A 5H= H,0,2+2] Fenton reaction (Fe*+H,0, — Fe*+OH+
OH)of| o] &} AlZ1=3} W A 2S4S oF 7] 8= 742 3 hyd-

Table 3. Reducing power of Sargassum coreanum root and stem

roxyl radical®] L} superoxide radical 5 2] A4S 2150 A
U A g A o) AFSkE 31511, A9 7k 3 A
& Foll= A o AbskE X3 [36]. & A
U&7 FE55Y 555422 Table 49 2}, 2 = ARRE
el g 279 oS W & FE5E 25 01,05 9 1 my
mLe| 5ol A 10% n|vte] & Uetyiglon & F&&
o o[ gt FEEHT EA4o] g o A UEtHT ol tf
%79 EDTAS] 22 0.1,0.5 2 1 mg/mL2] =04 100%
off 7W7he- & Hof oet& 3t & 55 BF EDTART &
SEH o] %A Yebth ol Lee 5 [37]9] A2 2ol A
9}40] of| g2 2222 DPPH radical 27 % S oA &=
S ATE RAL, B 2EEL FEEHYN o £ By
2wl Ao wuEglon, Le 5 [381] AFAT A
LF et BAl FAMA o eh-E FEE2 5 mg/mLe FE o
A 60% o1/ 9] Htshs& 7Y 3554 9 5% n|Rke.
2 UE & el vt AakE H itk kA gHaksks
O] 5 7] 2to] F&-gaf gl 7]Q1gk Aol ofd A O AbR
= lom o] 59] Aol 7| HAE =550 [33] AR
7A%E Hol= A L& Uit

35 47 A3t A=

Rancimate] o3 aHAH3} 41 A 28 H7He 5 4
A LEE SN 3712 FUSHE 17} Arake of
aldehyde, ketone 35-0] A %A1 394 AFshY A Zo] wAYsH
7] AlFRIeE ol 2 g 9144 AP A R o] $740) 17
HEES Z7H17]9 o] HolZ Zste] FE/0E A
Fozn QEAA Y §4 Asle] JEE
FABAY B2 BN 5 9 Rolt [37]. 2B

AR &

o W) 9l 7] 320 94 4

1o

Table 4. Chelating effect of Sargassum coreanum root and stem
extracts (unit: %)

Concentration (mg/mL)

extracts (unit: Absorbance at 700 nm) Extracts 1 0.5 0.1
Extracts Concentration (mg/mL) Ethanol D - -
1 0.5 0.1 Water 7.02:£2 21N82- 59 5.40+1.20° -
Ethanol 0.68+0.00"*" 0.41£0.01%° 0.12£0.00® EDTA 100.04+0.08N%2  100.00+0.00* 99.65+0.60
Water 0.2620.02" 0.15+0.00" 0.05+0.01¢ Y- Less than 5%.
Ascorbic acid  1.92+0.01% 0.94+0.02" 0.190.00“* INS: not significantly different in the same row.

YMeans with different superscripts in the same row (*“) and column (*°)
are significantly different (p<0.05).

Means with different superscripts in the same column (*°) are
significantly different (p<0.05).
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Table 5. Antioxidant activity of Sargassum coreanum root and
stem extracts on lard oil

Antioxidant index" (mg/mL)

Extracts
5 1 0.5
Ethanol  1.48+0.12N-59 1.43+0.21° 1.29+0.02°
Water 1.03£0.117s:® 0.73+£0.06° 0.69+0.48°
BHT 12.5140.59"° 8.17+0.15% 6.67+0.19%

QEA e W F7)E A FAS 4

Kol WA= of gtk A= k.

AR EA Y B8 A

Acknowledgements

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

INS: not significantly different in the same row.

YMeans with different superscripts in the same row “® and column (*°) are
significantly different (»p<0.05).

QOLPJ soA 242 1.29,
1.43, L4 11 0.69,0.73, 1. 034 97 A8} A S Ho]
HE7REe] vk 9149 Ao} i A0 Lelstos
F== Abolol e oA Q1 Aol 7t A9l gl AL = e
S5 Rap} FHol vt AL 2 kel 2 BHTS o]

, BHT Q] -] AF3} A A =2 12,51, 8.17, 6.67= o &+
= %%%%Eqﬂ’ﬂol =2 202 UEth o]= Kim
3919] Aol A o 70% HaFH FEES FubA A
3 rancimato] 9]t oP*Pﬂ-E% 2243t 23} 5 mg/mL2o)
oA 1079) §2| 418} oA '5-S bol el mapy el
57)9) ok 9 B #380] Axtet = Apol7} ggieh
AvEF B3 7 Abe ol uha} 27| 7ko] e ek
o 7t7e] kel B TAIEIE O] KIS Aoj8 S E
A AkeE = Y ol FHRR a5 AR Tl YsliAl At
=Y S ST = 7] "ol [40].

Eml%ﬂﬁ

—

H;&&ﬂx&ﬂqr&tolﬂmb;&;&;%

lo

_l

4. CONCLUSION

& Ags SAEARE (S, coreanum) @] F2] Bl E7]9] At
o} &d& FASHALA 95% o e = & 22 &Sk
SHmAt e gl £7]9] 3 HsidtE e 54T A
W oeE FEEN & FEE 473279 mg/gt 15.55 mg/g
SR EE FEE0 & FEEEY U g HudE &
S e ¢l ct. DPPH radical £71% &% 23} 0.05, 0.1,
0.5 mg/mLe| FrolA ofetE 8l & FE&E2 47 59, 76,

96% ! 40, 61, 93%=2 o EFS & 0] ] =2 radical 47
T HYoH, et FEES WA T4 P@rxﬂ ?l BHTS}
Aret 2A 5 Btk 298 2 rancimate] o]t 4] 4hs}
A5 7 TUEARE ] U £ %%%L o o]
Hgho] w2 ghakste & et ittt 34482 | mg/mL
9] 5= o 4] 100%0]| 7}71-2- EDTA®] H] 3| OHE”L 4E 3=
& HF 10% n|Rhe] 2d& B} o] & Fal S mARE 5
2 A Z7)o) A =& DPPH radical 27502 =2 dAs)
FE 7 53] & FEEET EE FEEA H =
S ST =AS Y S AT whebA] & A Ay, 2

=

O =12 2014 &= Y (5
o } UL ol 2H 7] 2
A1028677).

)2 A

FA Y
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t} (No. 2012R1A6

REFERENCES

1. Choi, S. H., E. K. Kim, S. J. Lee, Y. J. Jeon, S. H. Moon, C. H.
Lee, B. T. Jeon, L. S. Park, T. K. Park, B. Kim, S. H. Park, and P. J.
Park (2008) ESR spectroscopy investigation of antioxidant activ-
ity and protective effect on hydroxyl radical-induced DNA damage
of enzymatic extracts from Picrorrhiza kurroa. J. Food Biochem.
32:708-724.

2. Wiseman, H. (1996) Dietary influences on membrane function:
Importance in protection against oxidative damage and disease. J.
Nutr. Biochem. 7:2-15.

3. Lee, S. H.,, K. N. Kim, S. H. Cha, G. N. Ahn, and Y. J. Jeon (2006)
Comparison of antioxidant activities of enzymatic and methanolic
extracts from Ecklonia cava stem and leave. J. Korean Soc. Food
Sci. Nutr: 35: 1139-1145.

4. Branen, A. L. (1975) Toxicology and biochemistry of butylated
hydroxyanisole and butylated hydroxytoluene. J. Am. Oil Chem.
Soc. 52: 59-63.

5. Hatano, T. (1995) Constituents of natural medicines with scaveng-
ing effects of active oxygen species: Tannins and related polyphe-
nols. J. Nat. Med. 49: 357-363.

6. Masaki, H., S. Sakaki, T. Atsumi, and H. Sakurai (1995) Active-
oxygen scavenging activity of plant extracts. Biol. Pharm. Bull. 18:
162-166.

7. Cho, S. H.,J. Y. Cho, S. E. Kang, Y. K. Hong, and D. H. Ahn (2008)
Antioxidant activity of mojabanchromanol, a novel chromene, iso-
lated from blown alga Sargassum siliquastrum. J. Environ. Biol.
29: 479-484.

8. Mabeau, S. and J. Fleurence (1993) Seaweed in food products: Bio-
chemical and nutritional aspects. Trends Food Sci. Technol. 4:103-
107.

9. Kim, Y. M., D. S. Kim, and Y. S. Choi (2004) Anticoagulant activ-
ities of brown seaweed extracts in Korea. Korean J. Food Sci. Te-
chnol. 36: 1008-1013.

10. Kumar, M., V. Gupta, P. Kumari, C. R. K. Reddy, and B. Jha (2011)
Assessment of nutrient composition and antioxidant potential of
Caulerpaceae seaweeds. J. Food Comp. Anal. 24: 270-278.

11. Bhaskarm, N. and K. Miyashita (2005) Lipid composition of Pad-
ina tetratomatica (Dictyotales, Phacophyta), a brown seaweed of
the west coast of India. Indian J. Fish. 52: 263-268.

12. Chandini, S. K., P. Ganesan, P. V. Suresh, and N. Bhaskar (2008)
Seaweeds as a source of nutritionally beneficial compounds-A rev-
iew. J. Food Sci. Technol. 45: 1-13.



160

Korean Society for Biotechnology and Bioengineering Journal 30(4): 155-160 (2015)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Yang, H. P. (2007) Antioxidant and antitumor activities of enzyma-
tic extracts from Sargassum coreanum. Ph.D. Thesis. Jeju National
University, Jeju, Korea.

Kang, B. K., K. B. W. R. Kim, M. J. Kim, S. W. Bark, W. M. Pak,
N.K. Ahn, Y. U. Choi, N. Y. Bae, J. H. Park, and D. H. Ahn (2015)
Anti-inflammatory effect of Sargassum coreanum ethanolic extract
through suppression of NF-kB pathway in LPS-induced RAW264.7
cells and mouse. Microbiol. Biotechnol. Lett. 43: 112-119.
Athukorala, Y., K. W. Lee, S. K. Kim, and Y. J. Jeon (2007) Anti-
coagulant activity of marine green and brown algae collected from
Jeju Island in Korea. Bioresour: Technol. 98: 1711-1716.
Athukorala, Y. and Y. J. Jeon (2005) Screening for angiotensin 1-
converting enzyme inhibitory activity of Ecklonia cava. J. Food
Sci. Nutr: 10: 134-139.

Ren, D., H. Noda, J. Amano, T. Mishino, and K. Nishizawa (1994)
Study on antihypertensive and antihyperlipidemic effects of marine
algae. Fish. Sci. 60: 83-88.

Ko, S. C., S. M. Kang, G. N. Ahn, H. P. Yang, K. N. Kim, and Y. J.
Jeon (2010) Antioxidant activity of enzymatic extracts from Sarg-
assum coreanum. J. Korean Soc. Food Sci. Nutr. 39: 494-499.
Swain, T. and W. E. Hillis (1959) The phenolic constituents of Pru-
nus domestica. 1.-The quantitative analysis of phenolic constitu-
ents. J. Sci. Food Agric. 10: 63-68.

Blois, M. S. (1958) Antioxidant determinations by the use of a sta-
ble free radical. Nature 181: 1199-1200.

Oyaizu, M. (1986) Studies on products of browning reaction. Anti-
oxidative activities of products of browning reaction prepared from
glucosamine. Jpn. J. Nutr: 44: 307-315.

Shimada, K., K. Fujikawa, K. Yahara, and T. Nakamura (1992) An-
tioxidative properties of xanthan on the autoxidation of soybean oil
in cyclodextrin emulsion. J. Agric. Food Chem. 40: 945-948.
Cheon, S. U., J. S. Yoon, and H. O. Boo (2004) Allelopathic and
antioxidant activities of extracts and residues from persimmon
(Diospyros kaki Thunb.) leaves. Korean J. Weed. Sci. 24: 21-29.
Oh, J. Y, U. Choi, Y. S. Kim, and D. H. Shin (2003) Isolation and
identification of antioxidative components from bark of Rhus jav-
anica Linne. Korean J. Food Sci. Technol. 35: 726-732.

Azuma, K., M. Nakayama, M. Koshioka, K. Ippoushi, Y. Yamagu-
chi, K. Kohata, Y. Yamauchi, H. Ito, and H. Higashio (1999) Phe-
nolic antioxidants from the leaves of Corchorus olitorius L. J.
Agric. Food. Chem. 47: 3963-3966.

Kim, J. Y., J. A. Lee, and S. Y. Park (2007) Antibacterial activities
of Oenothera laciniata extracts. J. Korean Soc. Food Sci. Nutr. 36:
255-259.

Kim, H. J.,, B.S. Jun, S. K. Kim, J. Y. Cha, and Y. S. Cho (2000)
Polyphenolic compound content and antioxidative activities by ex-
tracts from seed, sprout and flower of safflower (Carthamus tincto-

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

rius L.). J. Korean Soc. Food Sci. Nutr: 29: 1127-1132.

Choi, S. Y., S. Y. Kim, J. M. Hur, H. G Choi, and N. J. Sung (2006)
Antioxidant activity of solvent extracts from Sargassum thunbergii.
J. Korean Soc. Food Sci. Nutr. 35: 139-144.

Choi, Y. M., B. H. Chung, J. S. Lee, and Y. G Cho (2006) The anti-
oxidant activities of Artemisia spp. collections. Korean J. Crop Sci.
51:209-214.

Kim, M. J., J. S. Choi, E. J. Song, S. Y. Lee, K. B. W.R. Kim, S. J.
Lee, S. J. Kim, S. Y. Yoon, Y. J. Jeon, and D. H. Ahn (2009) Ef-
fects of heat and pH treatments on antioxidant properties of Ishige
okamurai extract. Korean J. Food Sci. Technol. 41: 50-56.

Kwon, J. W., H. K. Lee, H. J. Park, T. O. Kwon, H. R. Choi, and J.
Y. Song (2011) Screening of biological activities to different etha-
nol extracts of Rubus coreanus Miq. Korean J. Med. Crop Sci. 19:
325-333.

Choi, C. H,, E. S. Song, J. S. Kim, and M. H. Kang (2003) Antiox-
idative activities of Castanea crenata Flos. methanol extracts. Ko-
rean J. Food Sci. Technol. 35: 1216-1220.

Cho, S. H,, S. E. Kang, J. Y. Cho, A. R. Kim, S. M. Park, Y. K.
Hong, and D. H. Ahn (2007) The antioxidant properties of brown
seaweed (Sargassum siliquastrum) extracts. J. Med. Food 10: 479-
85.

Seog, H. M., M. S. Seo, S. R. Kim, Y. K. Park, and Y. T. Lee (2002)
Characteristics of barley polyphenol extract (BPE) separated from
pearling by-products. Korean J. Food Sci. Technol. 34: 775-779.
Lee, H. R, B. R. Jung, J. Y. Park, I. W. Hwang, S. K. Kim, J. U.
Choi, S. H. Lee, S. K. Chung (2008) Antioxidant activity and total
phenolic contents of grape juice products in the Korean market.
Korean J. Food Preserv. 15: 445-449.

Lee, G H. (2014) Studies on the antioxidative activity and antidia-
betic efficacy of the extract of fermented 4. victorialis var platy-
phyllum. Ph.D. Thesis. Joongbu University, Korea.

Lee, S.J,, E. J. Song, S. Y. Lee, K. B. W. R. Kim, S. J. Kim, S. Y.
Yoon, C. J. Lee, and D. H. Ahn (2009) Antioxidant activity of leaf,
stem and root extracts from Orostachys japonicus and their heat
and pH stabilities. J. Korean Soc. Food Sci. Nutr: 38: 1571-1579.
Lee, Y. L., G W. Huang, Z. C. Liang, and J. L. Mau (2007) Anti-
oxidant properties of three extracts from Pleurotus citrinopileatus.
LWT -Food Sci. Technol. 40: 823-833.

Kim, M. J,, E.J. Song, S. Y. Lee, K. B. W. R. Kim, S. J. Kim, S. J.
Lee, S. Y. Yoon, A. R. Kim, Y. J. Jeon, J. G Park, J. I. Choi, J. W.
Lee, M. W. Byun, and D. H. Ahn (2008) Effects of y-irradiation on
antioxidant and physicochemical properties of Ishige okamurai ex-
tracts. J. Korean Soc. Food Sci. Nutr. 37: 1485-1490.
Martinez-Tomé, M., M. A. Murcia, N. Frega, S. Ruggieri, A. M.
Jiménez, F. Roses, and P. Parras (2004) Evaluation of antioxidant
capacity of cereal brans. J. Agric. Food Chem. 52: 4690-4699.



