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The Antioxidative and Antimicrobial Effects of Gloiopeltis Tenax
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ABSTRACT

In this study, we investigated the antioxidative and antimicrobial activities of red algae Gloiopeltis tenax (GT). GT
was extracted with methanol and then further fractionated it into four different types: methanol (GTMM), hexane
(GTMH), butanol (GTMB) and aqueous (GTMA) soluble fractions. The antioxidant activity of the fractions from GT
was investigated by measuring the scavenging activities of GT against reactive oxygen species (ROS) and reactive
nitrogen species (RNS). Among the four fractions of GT, GTMM and GTMB showed a marked scavenging effect
against ROS, but they displayed very low levels of the scavenging effect against RNS. The antimicrobial activity was
increased in proportion to its concentration by the paper disc method. Among the various solvent layers, the GTMM and
GTMB showed strong antimicrobial activities. (Korean J Nutrition 39(4): 366 ~371, 2006)
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T g vIESte] xslel IEE o] Agke] WAy T
Pofgitiy LeiA Qlck' FAbskAE oxygen free radical
< AAs A I3RS (peroxidation) & A e
FAAI = 715 vk L3 phase O 538 a458
g3 AI7IAY GSH 71 B8l 32 248 AA
N7E 715E 2712 St e gakeAl] gluta-
thione, superoxide dismutase, catalase, glutathione pero-
xidase ¢ s}t ghs}l EAE o83l A
< fABIE Jle &&ZQl IatstAlE olefdt falE
AEE AT AR RE AEE 2RI kst
AL AFAY, ok, FEEAY T vhekst FBolollA
ol 4= F 7] wigel =7t AA AARH FSHelA ¢
Z AFENE U & Ak ke e
B2l A B35 B35t B2 A7t o]FAA 1L Q=
d) A= BHT (butylatedhydroxytoluene) ¥ BHA
(butylate dhydroxanisole) &} 22 33884 = 3Hike;
adel AAo] Holubr] wiiel A&l de AMg=Ee] ¢
o1} of7] FAPOE Qo] HZole HAFAISAY o
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FE| AFIAIQ] tocopherol,™" carotenoids,'*'? L—as-
corbic acid,"'"” FHlEITE" 5& o]fe W A
77} X&) T gk

E AF sV 7R, A, AR R 2 R e Y
A mAEC 3 oprlEl= AR Ao gt FeA
o] F7Ieel wet BEZZE] Ao} Bl n|PEo] A
F94) T AF JA oz kAo A7) gle &
A8 o] @ T Stk FFEY EAL FEoL 4
Y AR R EABPIE st o) AZe o) A
Ade] dFEAZR SEAIE & Zloz BuFgoy,
BP0 AL 77 FeAged b B - AF
A Well e ghala FA S S0 M SdHEA
of tigt A7t &ds] WY Yok B APl AR
d A7 (Gloiopeltis tenax, GT) & Aol & E7A}
2|3 SRAEE 27 v Ay B Yol Majsiy
2705 4F B sta /e EEEA apter 2
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AEY A9 1 nsawsel B AEFAY
Agd 79 2 d7wte] RuHolA gtk £ Ay A
0= fEHE WEF T TR dak= REY 3
3 Bve} FFEAE AFToTA Y A
e} 71548 22X 7S Bustuat s,

fiiz R ¢H

1. A=

NN &

2 Adol ARES 7ML (Gloiopeltis tenax, GT) &
20043 5€ A Fkrell X (3 AL EAA AL
Yok, o] A|RE FEIT SeidE BIsl) ks 9
ST} Ao ARSI T

2) N9l & R 222 HZ

ARE AR 7RbEE A2 ¥
37°CAM A" F 4217 5 33) W5 &3ty 94
A AT EH7NZ 2L FHA E3

29 methanol &% (GTM)& L0l FE2ES 7 &

iR 2330y hexane® (GTMH), methanol® (GTMM),

butanols (GTMB) % $553E (GTMA)® ztzt 23
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(1) Reactive oxygen species (ROS) AA%S &4

ROS AASE 43171 ¢4 2,7’ —dichlorodihydoflu-
orescein diacetate (DCFDA assay) 39 & AM&3]
2tk 99.9%9] ethanoldl €318 12.5 mM DCFDAS} 3
zF FFrol £33t 600 U/ml esteraseS —20°Cel} stock
solution® 2 AAFsty, AEA] 10 M DCFDAS 6 U/
esterses E¢3l] ZAlE 2,7’ —dichlorodihydrofluc-
rescein (DCFH) |88 22°CollA 2087k wjst 5 A}
& A7 oA WERa s8Itk 24492 DCFDAE
esterase W= AR 7SS wot w3349 DCFH
E golAgsls s, DCFHE 244kkdl &) Akslso] 7}
8 ¥3& YERlE 27,7 —dichlorofluorescein (DCF) o]
ok AIEE 10 pE ¥ F HO0,E 190 p¥ Yot ut
3A1Z1 & DCFDA] esterase® ¥l DCFHE &AA)7)
I olE 50 pl H7¥8] 2583 Y FHe H3E ex-
citation wavelength 485 nm % emission wavelength
530 nmoll4] Multi—detection microplate reader® &%
EpH=a

(2) Peroxynitrite (ONOO") AA% &3

Crow&] #* o 2Jsl ONOO™ AMATE =433t
96—well microplate®)] sample€ ¥58% #3}1, 90 mM
NaCl, 5 mM KCl & 100 #M diethylenetriaminepenta
acetic acid¢} 10 M DHR 1232 &-#38l= sodium phos-
phate buffer (pH 7.4)& 73k} 28122 10 «M ONOO™
A7kt T HFFPE S o]g3to] excitation (500 nm) T
emission (636 nm)& Z43I%th ONOO™ Qo z=
A== (Cayman Chemical Co)E AR AMEsHAY
SIN-1¢] &l BAE=HE - 0,9 NO9| w2 wAsh=
ONOO™& AHg313lomH o|gA 84501zl ONOO 9 A
A 84S AETh

(3) Nitric oxide (NO - ) AA%S =4

£o]2]Ql NO - 9] indicatorg! 4,5—diaminofluorescein
(DAF-2)= A28 2749] olu]ir] Alole] NO - & £
31of, 490~495 nm¢] ©37)9 3ol greend] HFS W&
8= triazolofluoresceing 9H=T} 3339] A)7|= DAF—
20 98} THE NOYell 2J&3th DAF-27F 1 mgo] &
o} 9l A& 50 mM phosphate buffer {(pH 7.4)2 1 :
400812 g A&tgith NO - #A|FE2Q sodium nitroprus-
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side (2 mM) ¢} DAF-2 (3.14 #M)E 96well platec]]
M7kl on, DAF-29}F NO - 9 Hkedl o8| WEEe
L 108 T excitation wavelength 485 nm ¥ emis-
sion wavelength 530 nmell4] Multi—detection micro-

plate readerZ o)g3ld 43Rt
2) BALY 7

() AHeaF 2 i

Ago)| AMH ZFE i AAE FAQE] Proteus
mirabilis, Sserratia marcescens, Proteus valgaris 33} %-
H#Q) Bacillus subtilis, 21%5 AR/Nd<] Staphylococcus
aureus 701301 7t Fo| A% 2 BES 3l ARSE
)= Nutrient agar (Difco), Yeast extract, Malt extract

£ ARESiith

(2) &89 &) £3d A F4

2z B3 2o 814 AME paper disc method™ &
bl om, A A4S BeelRlE U F petri dish
o 20 mi® BFsto] SA71 3 At 2 AlETE
Aoz Hrisle] 715E vix|9lel thAl 10 mi¥ £
sto] o)) FPuAE WESth 7 &l £EE FEE
o) 358 500~2000 pg/mLE Bt BFD disc (87
8 mm, Toyo Roshi Kaisha , LTD) ol &5, AZAIA 4F
7} =2 & plate E¥ol €8S $ 37°C incubator]
A 24A)7F Blekste] disc Fol AAE clear zone?
72 (mm)o22E 7+ B2 FHdPE FHs15leH
o] AL 53] whEste] FHAE UERSIT

A A

1. HEYy 5 % 22

rFol YFoln AgoZ g e F7HIY (Glo-
iopeltis tenax, GT)E methanol® 23], dichloromethane
7} ethanolg 112 A& £l 28] F&3l 25
(GTM) & 93, ©) %25 hexane (GTMH), methanol
(GTMM), butanol (GTMB) 2 aqueous (GTMA) 2] &
oz BEsigion 2 Ag9 £ud £5&& Table 1

3 2,
2. WS} BB} 5

1) Reactive oxygen species (ROS) MHs
A7 (GT) 2859 #4d4k4 (Reactive oxygen
species, ROS) AABAE 543 A3 Table 29} 2

Table 1. Yields (%) of various slovent fractions of Gloiopeltis tenax

Fraction Yields (@) Yields (%)
Exiract 15 0.75
Methanol fr. 0.2 1.33
Hexane fr. 0.45 3
Butanol fr. 1.29 8.6
Agueous fr. 5.45 43

Table 2. ROS scavenging activity of the partition layers of Gloio-
pelfis tenax

Sample ICso ¢ ug/mL) =+ SE
GTMM 514 £ 0.11
GTMH >40

GTMB 6.59 = 0.256
GTMA >40

Trolox 6.68 + 0.08

Table 3. ONOO™ scavenging activity of the partition layers of Glo-
iopeltis fenax

Sample ICso (pg/mL) £ SE
GTMM 39.78 £ 0.19
GTMH >50

GTMB 44.85 + 0.37
GTMA >50
Penicillamine 8.76 = 0.03

ot GTMMZL 5,14 pg/mL, GTMBEE 6.59 ug/mLe)
EroA] 50%9 ROS AAZAE YeERATE Positive
control2= trolox S AREEt] Hlw3on, F7Ak Y
methanol £&8Z 4= control! trolox®rth W& 5.14
pug/mLolA 50% ROS AAEEE RS CH butanol i
=2 [C500] 6.68 pg/mLR) trolox®t AR ROS A
Asol = g ERA.

2) Peroxynitrite (ONOO') MHs

XA 4 (Reactive nitrogen species, RNS) & 7F =
o] 7Fet Roz dezl ONOC o tid GT AALA
& ZAbIgTh Table 3014 ®E wsh ko) GTE) ONOO™
AAGFL GTMMEY GTMBZllA Hebt o™ 1C;<
7}z} 39.78, 44.85 pg/mLE positive controlZ ARE-H
penicillamine @} B3RS Wi ofF viekdt EHE B

sick

3) Nitric oxide (NO - ) M5

Table 4= GT<] NO - AAYE &% Aeln po-
sitive control®! carboxy PTIO¥= 7.28 upg/mLolA 50%
ol NO - AAEEE Bl Wi GTMME Y GTMBSZ




Table 4. NO - scavenging activity of the partition layers of Gilo-
iopeltis tenax
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Table 5. Antimicrobial activity of the partition layers of Gloiopeffis
fenax

Sample ICs (pg/mL) = SE
GTMM 21.17 £ 0.08
GTMH >50

GTMB 2529 = 0.55
GTMA >50
Carboxy PTIO 7.28 £0.21

Z¥7} 21.17, 25.29 pg/mLelA IC5& Yehle] 7 &%
= voFesith

oAk ANz e EEES dAiksl a3 peroxy-
nitrite (ONOO™) 3} nitric oxide (NO + ) AATY AxFE
BTH= reactive oxygen species (ROS) AASY ArE
o ¥ ) Y& o & U 281 reactive oxy-
gen species (ROS) AASS 7HE AP EA] bur
tanol £&83o] EAE Aoz FF3) & S Qlgled &
3] P27 ¥R ¥elAd )& mannan, xyran, por-
phyran®] 4213 azje}l 2T B ozl FAksE2R] pop-
henol®] &at: AZs B 4 k™ do 2 o A%
UE ATE 53 olg S WALIEASS sl
Hyz gt

3. ¥y 5%
7l ZH B-8E GTMM, GTMH, GTMB, GTMA
=2 il AE Bl 9149) Proteus mirabilis, Serratia

marcescens, Proteus vulgarisgl 3% H39 Bacillus

subtilis, 2)%= YA Stapylococcus aureus & 5 571
5l Hejsle] detels ZAK A= Table 59 #th
Ao g GTMMS GTMBEo] &2 & et
Wy, 53] ol AF Rl d17R1 Serratia marcescens
AN & P48 BEE 5 YUt

Proteus mirabilise B FolA o] vepgd),
GTMMT9 7% &% &3] 371 91312 500, 1,000,
1,500 pg/mLe] A8 H7PlAE 242 8.60, 8.90, 10.80
mm%Z F7F7F 2,000 pg/mLolXe 12,60 mme] =
< g ads yepjgith =3 GTMHEY Z9+= 500
pg/mLelA 9.6 mme] =S JehilL, HFEE
2,000 pg/mLeldE 11.10 mme] S-S el

Serratia marcescens®] 73-%- AR RS BEZIM T
8ol YePt o™, GTMBEE] A% 500 pg/mlLe %
HeA] 8.70 mme] SHFHE HY 5 SlEXHOZ 7§
W} Z7ksled HFEE<l 2,000 pg/mLelA 12.00 mmel
=& Poads a2 € 5 Utk GTMMZSH GTMAS
T3 BTt SIS SrEo] S8k 2,000 pg/mLl

i

N

Fractions Clear zone on plate (mm)"
Stains pg/ml  GIMM GIMH GIMB  GIMA
Proteus 500 + + +
(iCose 10+ * L
1500 ++ ++ + -
2000 +++ ++ + +
Serratia 500 + + +
i S
1500 + + ++ +
2000 ++ + +++ ++
Proteus 500 - - - -
Jari
u:g%ggi) 1000 - h - N
1500 - - ++ +
2000 ++ + +++ +
Bacillus 500 - - - -
bilis
(Aréjc 663y o0 N N - -
1500 + + + -
2000 + + ++ +
Staphylococcus 500 - - - -
(K(%ﬁlfm) 1000 - - - N
1500 - + - +
2000 ++ ++ ++ +

T GTMM: Methanol partition layer of methanol extracts Gloiopetfis
tenax (GTM)

GTMH: Hexane partition layer of GTM

GTMB: Butanol partition layer of GTM

GTMA: Aqueous layer of GTM
? Treated sample was adsorbed into paper disc (8 mm, diame-
ter) and the diameter (mm) of clear zone was confimed around
the colony.

Growth inhibition size of clear zone: +++, larger than 12 mm;
++, 10—12mm; +, smaller than 10 mm; -, not detected

oA zt7} 10.20 mms} 10.50 mm9) FHEAE VERY
pei=g

Proteus vulgaris® 735 GTMBZ2 500, 1,000 rg/
mLS} AFEeMe &2t fey 1,500 pg/mLelM=
10.60 mm, #FFEQ 2,000 gg/mLelA 12.70 mm&
=& e #E E 5 9 GTMMZS 7% 2,000
pg/mL 54 10. 60 mme SFEIE Bt

Bacillus subtilis®] 7%+ GTMB FolA HFFE<
2,000 pg/mLoX ©E 5ol Hlsf 10.40 mme] tha

& g adE Jeily, veA GTMM, GTMH %
9] ZAf-lE 1,500, 2,000 pg/ml =AM H|Z24 84
o] vehgs o & 5 stk

Staphylococcus aureust= GTMM# GTMB Zo] #HE&
% 2,000 gg/mLelr] 10.20 mme) BLE S 23
o GTMH %9 A$+= 1,500 pg/mLe FEolxie
g E-E YeRe] 2,000 pg/mLelA 10.10 mme 23
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£ B3k

B Ao datz Friatels 4 Jd5l wet drEo)
t2A Yep b AAHez & o GTMBEY GTMMZ
X ¥ S Yehisich oleid Az v 59
oA 285 FHATe} B2 AUEH SAHEHY &
ujZ91 GTMB 53 GTMM 3ol T8/ d 20| &A%
5 B 4 gtk 28m iz F S 28 9
A oFF 2 #xF SAHYEE 1 € o, o]F]
9] fucoidan®} alginic acid®} 22 ZAEH] FHax
Azbe) B 4 d9dek fucoidan® alginic acidE F
Fgndd, det, dEiR oA 54 Aegiol olv] B
oA ek a8mg o] ¥ Fo] FHEH Fx2
o8N SATELE o A7slor & FAletn
th BEgt OhE Fel vls) @d AlE B9 49

roteus mirabilis, Serratia marcescenslA Tk 2

BRomg o= oleidt EPES o8 A
HEAZA Y 2113} o] &= 7=zt

2 ol oale

)

= o% 22 Rkl o2 H
FXE olrl

(LA
[o ~y

A

ot

e

o4,
> "
o

\}

ofk

(o] (o]
e =

A7 gatslasg &743h7] fsl ROSSH RNS
AABY S 5A3H3AtE ROS AAEY 5443 GTMM
23} GTMB%©] positive control A3t trolox®}
AR 28 AASS 291, ONOO™ AASL 1 &3}
njeksld out GTMM Zelld yelgtes NO - AAEA
AA GTMMZ % GTMBZllA oFst a7} B=gich
weba] B Aol A3 GTMM oM ROS AARES] &
W7} Eokor theo 2 GTMBEOM &3 2o GTMM
¥ GTMBZl &gaka AARTE 7 E40] e
202 Alggo|At}

Paper disc method& ©|&3t &84 a3 4847,
Serratia marcescens’} BE $olA & 78S 23
©1 Proteus mirabilisel{ = GTMAZS #|QJ3t & =
N A ETFE Bk ARES B wFollA 242 3t
9] xloj= glo}t AxAeZ GTMB 23 GTMM &l
A w2 FEEAS BEE 5 %t

o] ATANE EUZE Arrtel FAatst 2 8 E
Aol gt 2AFl 8 o] o]F4A GTMMZS
GTMBZ2 A28 EA 7o) Zdi= e Hlolrh,

mAAY 2
2 A% AgE FREe A Fbgel g% ()
A EAM A Fog (F) AUEA APEA =

A,
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