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Identification and Cultural Characterization of Antioxidant Producing Bacteria Isolated from the Jeju

Coasts. Man-Chul Kim and Moon-Soo Heo*. Faculty

of marine science, Cheju National Uiversity, Jeju 690-

756, Korea — An antioxidant- producing bacterium was isolated from sea water in Jeju island. The iso-
lated strain, SC2-1 was gram-positive, catalase positive, facultatively anaerobic, oxidase negative, motile
and small rods. The strain utilized sucrose, dextrose, fructose, mannitol and maltose as a sole carbon
and energy source and sodium chloride was required for the bacteria growth. The radical scavenging
activity of the culture supernatants was determined by DPPH (1,1-diphenyl-2-picrylhydrazyl) method.
This bacterium was identified based on cellular fatty acids analysis and 163 rDNA sequencing, and then.
named Exiguobacterium sp. SC2-1. The modified optimal medium compositions required the addition
of maltose 2.5% (w/v), yeast extract 1.5% (w/v) and KHsPOy 0.05% (w/v) in marine broth (Difco. Co.
USA). Antioxidant activity of under optimal culture conditions were 93%.

Key words — radical scavenging activity, DPPH, Exiguoba‘cterium sp., 165 rDNA, antioxidant

nigh
U

gL

£}
4

4

SazanE sed St SR
W27k AR o §HEA ol i
o 4A 242 FART AEE £4A17)
Waolth o HE FYMLE F

o
o A
Fatg o) 7
EA3H, 53] A R2FH v
§o] 3% FYFLT AT F99 wheolx A vAE
AAsH=H AH-ET715] 44 ol gete HEAE A
Al AL ME 2£H 2.2 superoxide radical anion
(O2), hydrogen peroxide (H202), hydroxyl ra-dical (OH) &
T 22 kg4 o] & reactive oxygen species(ROS)E 4 A8}
a, l%—% A, &F, 7189 T4 2L A% AFd 9
ARET. ol L7 AWM YT Bol 4
B4, DNA, 54 E I 4611 71 =iss ﬁxﬂ 3
2 4

>
oA Ho

-

rr & oo
w oxt P

ek

CALI o

=
of Aol Al HFstd

ol
_EL

A

oy

o_,>_', to ol

“‘ *401 A3 Sl =
2 QF AVFEC] A wobA A3 qE A4
ol ¢2 IxHM ok A Ahe) WY T o 0%} &
*é*&ig} ﬂi’dOl Arka %1?421 gon, FAAoRE 1@
3,;]22, /\]:1.7(:)]/\112 paxe:|

oA el 9 ‘ﬂﬁ}i Al f%ﬂ A

"' 0 GRS -

/‘VJ“ O}EJJ R & ,1}94414 PALA o) 93 A 5
of Atk mpA ojHF Al AeA dovw g4 &
zﬂ.

&
AAaE AT Hed 244848 %l"ﬂ%it =29 3
AstEole B E HlEE C 84, WY, SFEEL,
712 € o] Ez‘g}!ﬂq ok}l #d ¥l superoxide dismu-

tase (SOD), catalase (CAT), glutathione peroxidase (GPX)<}

*Corresponding author
Tel : +82-64-754-3473, Fax : +82-64-756-3493
E-mail : msheo@cheju.ac.kr

22 4tsl 2452 membraned] lipid peroxidative damage,
sulﬂ"tydryl-contalrung enzymes?] inactivation, integral protein
9] cross liking §& Y 27)= oxygen speciesS E8413} A
IAY AAGezH i3} 28-S shA doH19] FAbst
BAe duson F4NAsh Bs Ade AN A=A,
§H4d 34+8lA| Q) butylated hydroxyanisole (BHA), butylated
hydroxytoluene (BHT), t-butylhydroquinone 5] L*E] ALg
o] o, dd AHFo] 50 mg/kg/day o3& HAE
B A ELS R AR wistE Holu g °‘”JE}51 B

LB = 5 ol BASH ak PN &
gho} oy 2H17] 3 FAstA ol hek 2R 7]9] 4 g
&4 GUA B Foig FAE APA BPA
of Hi=u[13] slof g FastA Y Ahgo] HA Ags]
T gleh W] A FASAR o 851 gle HIEHIRl a
-tocopherol % vitamin C & d4t3} a37} @i, 7}A o]
H @gol ok asag Faskso] 43k AA o ¥
Sete 7hzol AW AR FasiA| 9 o] AN 2
G ATH510]. ol FH QA A AZ dars st 4T

© o 1A FEAT AFolut Lokl i«l B7vE T} o}
28 F54 8 Ao &4 45E F lofok Foi].
adEz FYHUAE AAG AR ke 4D 88
A9 A B S} W 44D 3009 Az
B8 82 977 49 90
ol AR daANE A7} B
@ RN E AP nlek A,
3431 240 o)
oo, £9 8% 44 4Ee] U Hst B
F8 AFolT. WAL AtES Baoz

t=1
b

e

Lo}

4:

ZFo|[2,16], EE[22], MTH[10,24] SojA &



750 AP AUSBIX| 2005, Vol. 15. No. 5

3 Ae) FAHEAL 1940 Chains S| penicilling 483
g ol PAEZEE Az GHED dig A7} AFH
AH12L. H2de vAE ) d4E, AF A7tE € A
g4 A& 2 FAsty o #2E B4 ggAtE
317) 93 |7y s APgm 23]

B dFdgMe z‘sﬂ%k Fef gitsl %él% AU E v A

giist gM 23 MY 730 2ol § MY

AF A% BAFE Y A E F2E FRA MA Ma-
rine agar, Difco)oll A 10'e] A 10'8) 2 3|4 & wjAo] &

grale] 25Co A 397 wldstn, YA E FFE tooth pick
ZANE e AN A & F oA WG ohe A
k3| colonyoﬂ g3 ¥ filter paperE #1291 9] colony il
1 FHu A QI colonyd) HAME 2 FA7} of 7o)
SAAEE & % DPPH (1,1-diphenyl-2-picrylhydrazyl)e]]
Be §A8 A 2 AR o] B filter papero]] #A}ate
Aol AAHE FFE 1AHLE F 1049FE A3l th24].
Azl GAs =4S 93 FRE u%Ey] 93] 25T,
200 rpm°ﬂ*1 e wjeksiRed, 47 i Eed
7} #+3E-8 MB (Marine broth, Difco)l 2% (v/v)% A7}st
o] 24217k WAk ¥, oE Qo] =<1 3x10°M DPPH (0.118
mg/ml) £ 29 mlo) #F # % 100 pl& EFste] 308
7+ vhg A ZiTh ¥HSE S 47T, 10,000 rppmo] A 287 AR
23 3, BHBS A A 525 nmo| A EREE ZA 5}
gitst 5ol M & a5 A8

0!

16S rDNA I Xt BAMo)| o8t #32 &
28 279 $3E& At 165 rDNA
F39) AEY APE 24 B4

317] 913t MBO)A 24217 S0t wjoky F22 }%o}ml
B} % 9-2 1.5 ml microcentrifuge tubedl] &7 10,000 rpmoj]
A 187 dARE FH NS AAS F BobA bacteria
pelletS 4334t Accuprep Genomic DNA Extraction Kit
(Bioneer, Korea)E Al-4-3}l4 genomic DNAE £ 31 Bio-
neerAto) Al A %3 eubacteria®] Universal Primer 27F for-
ward primer$} 1522R reverse primer% o] &3t PCRS 4
g3t 229 PCR w3 AHELS Accuprep PCR Purifica-
tion KitE |83t A 0}9&39-% HEHOE E7INEe ¥
Astget. A E AF 248 93] Marine brothol) 25T, 24
Al7h 8% #4)9) 24kS Microbial Identification System
(MIDI ; Microbial ID, Sherlock System)2] 2] 3o o8] =%
A& FE3t EMssith

X
o Mg

m[o M
L oHE %

REV )

22| FFQ gitsl BN X
Az 3 AxFodsS DPPHY $94S o] &3t 525
nmo A FFTE AT F, AEEY 1 mlE AEH
o] ¥x DPPH 2 m] 7}t 1 102 %¢h
T, oA 3087 BHeAT &, &
o EBxe Za HEgEAN A
%

[4]. zFe FF7 AEHA

} vortex mixer2 4-&
TE F4%9 gzt
T9%E et
arine broth& A}&3}

£
r?‘Jr

3=
2
Ma

TEZEARHHTERE)
/EH THFZE]X100

T20]IA 73 oA £2] 5 o] Marine broth
EE BYeH, #edFY ZVMWI
& &%, & pHol U@ 3L zAE & 23 A3
25C, NaCl £ % 4.0%, pH ¥9E 7~82 Vet oH, ] Z
A4 2A 5 W FstA

23 EF ¥ STO| ME Yo gtats) &y
A2 343 5N BLU F7
gatsl &4 =3 DPPHY O 93 AX
ARk wF EFS 7128
vl x| 2 3t} mannitol, sucrose, lactose, xylose, maltose,
fructose, dextrose, glycering 2+z} 1% (w/v)E H7}ste] =
7] pHE 782 FY3A 23 F, A vigd LAdFE
7zt 2% (v/v)2 AF8HA) 25T AN 24417 wjF & &, 600
nm FZEZ WKEE FH59 20, 8,000 rpmol A 387+
AR Q& AF5AE JtA 1 43 B4 S A3
Aom, old) el maltosed] ¥x AFHE HAEF/] 9
3te] Marine brothd] &4 €< 0, 05, 1, 15, 20, 25, 3.0,
4.0% 22 w2 Hrbete] 25T, 24412 i g3 A5
S o] &3t dutst #4& A THe)

Marine brothgE ~

Zael SF 3 SE0 02 Yool Ss ¢y
2299 270 G2 HYe) $a3 B4 24 DPPH

Ho gt AAFAToE A3 AT dF Mg 712
2|91 Marine broth ] x]e] 2 2 €4 €2l maltoseE 2.5% &
T2 37 3%, peptone, yeast extract, tryptone, NaNOs,
(NH,)2S0s, (NH4);HPO,, malt extract, NHaNO;, KNOsZ Z+
7t 05% (w/v)e] =& 727t Fristod, A wigd £
FE2 47 2% (v/v)2 ATt 7] pHE FYHA 7.8
ZA% & 25TA 24X 7 v %3t &, 600 nmol| A &3
=4 AE st e A5HS ol
£ ZAsigth =9 dud F3 249
0, 15, 20, 25, 3.0, 4.0% (w/v)2 gelstd
Al AF 207 2& WP Y. o

%
HEEE 2431, 4

1



Marine brothol| &+
q.E 11/\ _,,]_ %ol

2% =2
FE aeetA o 4%

% peptoned} yeast extracte B4 2
3 AZAL BHEFEY] Y3td o}
Lz

335491

IR S0 WE HLHo| SAls By

A BI|EFE Awslr] 8t} Marine brothE 7]E j
A= st 32 dads 229 4F 2792 AL maltose
25% (w/v), yeast extract 1.5% (w/v)& Ztz} HJ|3F &,
KzHPO4, MgSO4 - 7H20 MgClz, NazHPO4, KH2P04-»] %Ei
747} 0.05% (w/v)7} =2 H7}8 3 pHE 782 2339
or, HFAE 2% (v/v)E HF3he 25T, 4N vt
F, 600 nmel 4 4R EE ZHF e WP E A 24
st @& A4S /A its S ST

|=_I

XML Stitst A b

HAH ¥ 27 £ YL A2 AY 2FERE LojRl
2.5% (w/v) maltose, 1.5% (w/v) yeast extract, 0.05% (w/v)
KH>PO4& 50 ml Marine broth7} #78 250 ml 4+zt Z&}
3¢ et &, pHE 782 A3 o2, 121TC, 1587
aSF AASAS 2 F, 2% (vVBEY TEE TE A
WA AEE thE, 25T, 24403 9F 200 rpmoll A Bl &
5, HFTHoE 38 BAS SAAT BE AD Fg
A Q a-tocopherol, T4 F4H3tAIQl BHA, BHTS ¥ =&
0.05% (w/v)2 248 3 DPPHH| 93 W o = 3as}
g4& vagAch

Sitet HYEE MY T I -E-EI ¥ 33

A7 At 6HT§TE1 e gzs 1
AHow Ry 3 F, DPPHR’doﬂ oste o)A &A% o] 7}
F Fe TFE et sC2-10)2 Byt Fastsg
el 235 sC2-19 xgﬂw_a EA[20}& o]d Bu

o A dehlden, ¥ e 23 FH @

Z 3ge 9908 LAANS I%E}LHMJ% s A2

2 A5 90jA sodium chlorideE B Q2 3 01 catalase
kA, oxidase &A1& veERY 101, D-fructose, D-maltose,
D-mannitolg o] &3] 2HS A5t AH o9 £& EAS
Exigubacterium sp.7} Zt= EA3 FAIH oY, SC2-1 43
2] 165 1DNA E71M <S¢ 43 A3} Exiguobacterium oxi-
dotolerans<} 98% LAt Ao g BALT). T35 X
B 2k 24 2 Table 1o el oH, o] 59 43 A
W2k Crag iso, Crap anteiso, Ciso is0, Ciso, Ci60 wite, Cizo i50
2 Sum in feature 42 A E o] B w3 Exiguobacterium
F3 Bhol} dAske Ao Hzon, od HFHo
2 Exiguobacterium sp. SC2-12 W3R

‘Wioele] 4% 2 DPPHYO| &3 datst $A <

Journal of Life Science 2005, Vol. 15. No. 5 751

Table 1. Cellular fatty acid profile of the strain SC2-1

Fatty acid Composition (%)

iSOCn;o 0.35
iSOCu;o 1.25
Ci2o 0.52
150Cy30 12.84
anteisoCizo 12.22
i150C1ap 0.86
Cuo 1.31
Sum in feature 1 1.38
iSOC]s;o 15.22
anteisoCisg 3.21
Ciso 0.21
Cie1 w7¢ alcohol 0.59
iSOC16;1 H 0.45
iSOCmo 1.23
C1(,;1 wllc 5.70
Sum in feature 3 3.56
C16;1 wbc 0.25
Cueo 12.93
is0Ci714 wllc 5.16
Sum in feature 4 1.45
iSOC17;0 883
anteisoCizo 2.36
Cizo 0.65

Cis3 wéc 3.52

C13;1 w7¢ 1.29

Ciso 2.66
Total 99.99
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Fig. 1. Effect of various carbon sources on the antioxidant activity of Exiguobacterium sp. SC2-1 supernatant.
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Table 2. Effect of maltose concentration on the growth and antioxidant activity of Exiguobacterium sp. SC2-1 supernatant

. Cell growth (ODgoonm) EDA(%)”
Concentration
24hrs 30hrs 48hrs 24hrs 30hrs 48hrs
None 0.830 0.820 -0.840 30 22 14
05 0.897 0912 0.912 38 30 20
1.0 0.970 0.865 0.865 41 34 28
15 1.254 1.223 1322 48 50 52
2.0 1.093 1134 0.877 50 52 54
25 1.127 1.176 0.988 60 62 56
3.0 1.092 1.107 0.885 60 51 52
40 0.052 1.076 0.819 53 54 54

JEDA (Electron donating ability)

Each basal medium is Marine broth (Difco Co., USA).
Each value represents the average of three independent experiments.

Table 3. Effect of various nitrogen sources on the growth and antioxidant activity of Exiguobacterium sp. SC2-1 supernatant

Cell growth (ODgoorar) EDA(%)”
Sourse Compounds

24hrs 30hrs 48hrs 24hrs 30hrs 48hrs

None 1.067 1.180 1.174 60 54.5 52

Peptone 1191 1.283 1.253 623 58.2 61

Yeast extract 1.328 1.394 1371 792 74 77
Tryptone 1.398 1.439 1519 76.6 67.6 513
Nitrogen” NaNO; 1.022 1113 1.023 49 53.1 49
(05% w/v) (NH,):504 1.036 1133 1.156 4.5 53 421

(NHy)HPO, 1242 1.277 1.212 59.8 585 72
Malt extract 1.058 1174 1.253 61.3 59.5 59.4
NH:NO; 1.080 1.161 1.156 458 53 513
KNOs 0.976 1.096 1.093 522 523 49.7

JEDA (Electron donating ability)

Each basal medium is Marine broth (Difco Co., USA).
Each value represents the average of three independent experiments.
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Fig. 2. Effect of yeast extract concentration on the growth and
radical scavenging activity of Exiguobacterium sp. SC2-1

supernatant.
-A-, cell growth ; -Il-, EDA.
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Table 4. Effect of various mineral sources on the growth and
antioxidant activity of Exiguobacterium sp. SC2-1 su-

pernatant
Mineral sources Cell growth o/\a)
(0.05%, w/v) (ODsgonm) EDAK)
None 1.322 93
K;HPO,4 1.340 94
MgSO;, - 7H.0 1.221 93.6
MgCl, 1.252 938
Na;HPO, 1.359 23
KH,PO, 1.351 95

JEDA (Electron donating ability)

Each basal medium is Marine broth (Difco Co., USA).
Each value represents the average of three independent
experiments.

HH HX|0Me itsl 8y HIR

Exiguobacterium sp. SC2-1< HZHuj o] wjt3 %, vjk
BN kst 84S e FAsAI vlad Ade Fg
39 Yt gict. vl g 44549 Mg 5 (EDA)E 94~95%
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Fig. 3. Antioxidant activity of culture supernatant of strain
Exiguobacterium sp. SC2-1. The concentration of o-toco-
pherol, BHT, and BHA added in reaction mixture were
0.5 mg/ml, respectively.

BHT: butylated hydroxytoluene, BHA: butylated hy-
droxyanisole.
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