The Korean Journal of Microbiology, Vol. 38, No. 3, September 2002, p. 230-233

Copvright(c2002, The Microbiological Society of Korea

H;
1<)

Ha| &

e - 0158 -

SMUEID XOITEIE MYRSIHT,

B2

& CIAD} ChE

o| gittst=at

OIS - 2Bk
OIRCem eEESIclet 2leley

AL FL

U2 Fd AU, 95, o, T8 2 53 A1 ek wEkA AREA ] HE AU o
wro|ut X 8ol 50 @ 4 ot B, &, qAlu}, o

2 JAREA S TFHL3F. 5L

WEA & 9, 94 B v 8] FAET S 5 A G55 AR A A= AA Y] AMAM =
1,1-diphenyl-2-picrylhydrazyl (DPPH)E o] &3ttt} 28], &, TA|v}, | FF Bacillus licheniformis B1 2.2 &
A ZE& o, ethanol & HHALES] FAIZE: YA R v]3 Z7, 26, 1.6, 2.7, L7 Z F71315 . =3,
250~300 nmol] B AN F2] ethanol FFA F-2] peak % F o] 7<) A ul3 F33HA ko, o]+ o
A FAA L zlo] 7} < A9 3ho| o} TR F o & 7He A S A A £}, Paraquati Escherichia coli

el BRALE BEe 29 AAE A
paraquate]] 2] & F2] JAS
HoFEd,

Rnez
3 EAIL 5 AT ol LEAF Eo] AAME o] &4d £ 3= 7HeAE

&2jA glt}. EthanolZ 28 a5

Qe

Key words [] antioxidant activity, barley, fermentation, sea tangle, soybean, wormwood

QA= Ak DA BaHoE FYNLE WEA H
o AuelS oA B, AU S5 F, gLl 2
Eele Sow lsto] A Thg B Bl AAE,

ol %, oh, EH AL, 18 Bol YO 278 F 9
(17.18). Wep GrrshEae 28 YAFoTM olg 42l

el dg, Aol 5% F 5 ek,
A% B2, A, 99, N2, HEF 5 B A9 Foz
$E, A4S BEa) s ANE Ad ol FuskE LS
Rl Tgen ek mel, & oAk BF S et B
3 gAsie, Hag gl A9 AgdEoEE 294 Ut
(1-4). O, Heje PRlol s go] A7E s glovh %,
Aol B A FR A5, QB SelH ATH ke

Afele), 2. thAll, ojSe] GasEslel tha A wE
vh QATH2-4.16). WlF-He) AEEL ARl polyphenolv
of GBS 23 glo] BAMAG oI Mzetel e
wlolg=11 gl

W AT He), ohle. %
mis Blo]gt W‘Ti HEE Al(S),
u Z7hElEA] 4RE AAskaTt

o587 &t WAt FABIETE AT (i vitro)
of| 4] ®arg nb 2l ovk9,11,12), A Wl Min vivo) HEHT
o] gkl ETel 3k B Eyk gle ok <Al it

= 1L HAW-

. W5 52 Bacillus lichenifor-

ANz R Frlstavrl Ho

*To whom correspondence should be addressed.
Tel: 041-540-5624, Fax: 041-548-6231
E-mail: hbkim@office hoseo.ac.kr

230

o] AT BeL 7
o AXWE F4-, o5
AL, U 5] B

S WEE Q7S 7

o~
T

[}

=

3L

)=
o

wa 2T
wma), gAeh & WS B8 7] 18k, Bacillus liche-
niformis BITHT5 o231 THS).

=4

OL%ﬂ“"‘éif H’&T’% ‘:"?—ll?_a, C} 1o},
AE & 5 B. licheniformis B1%
37°CollA] 24 A7 okeRict. AT
22 ol 83ETE). el FES
g B, vaul & OiF B Al xs)

E=E

EitstE ==

He) 2 oAl g5 dxEet 247t
ethanololl 1% %8 ¥11, 26°C =32 20 Al
X g, 4°CoA 30 ®7F YAReEt deHs
gef o]8-3rhe).

el



Vol. 38, No. 3

gotsts 2N

&2kl == DPPH (1,1-diphenyl-2-picrylhydrazyl, Sigma, St.
Louis, USA) W& o g3 om, 517mmollxe] F3% A4S
435 TH6.8). Ethanol® 5+&% 7t A|2E4 7 DPPHE 4]
& &, spectrophotometer (UVICON 930, Kontron Instruments,
Denver, USA)9] time drive 752 ©]-83}] Z7]HF3-RE 30
E7F 33k 9] kineticsE 322, 2434t

T B2 ZFZ} 100% ethanoldl] o AE-S ==
nmo] 23 OD#S A3

Wg 2ol WAL gitstent HY

E. coli DH50Z LB AAM|A|e|A 15 A7} sjgst & o)A
< 1ug/ml vitamin B,5 XT3+ GMEIA(0.5% glucose,
0.02% MgSO,, 0.2% citric acid, 1% K,HPO, 0.35%
NaNHHPO,) (149 1% HAF HEstr oAl 15 AIRE vl
Aot A7)l AF = 2 AIRE % paraquat (0.02 g/ml) (Sigma)
S WA 100 miF 70w FolRm, wo] 24 A4 NS =
A3k ZadlF 22 0.05 g& 100% ethanol 1 midl] 50
a2 100 Wit 1 miE 27 s, paraquat’t ESHE
100 mie] GM HARA ] Plct 52 ODE 600 nmol| A
SHTo 2N LaEYT AR o3 75 AF sBENE 2
k.

TEAF] PskaT 231

=Rt

B TE AQAE o7 1 A7) 9505 A%
ojty. FEE 31 AAsel ¢l M= A EHo] A
1= etz A8 Falol] <3k BA] o]&-& FEAT St
o]F 2o g oA IslEAE FUHeA ARE 4

dAFE] st tiF, &, B, oAnke] o2 =it
(Fig. 1). 59 d28les 2 1, tajale] H)s) 21) o]
EUT YAl &, K, oaeke] st s MR visel HE
of At diFe FsEZEE= chlorogenic acid, isochloro-
genic acid, caffeic acid, syringic acid, vanillic acid, isoflavone,
genistin, THF-E2] opw|=At Fo] dedx] QUrk(15,16). Ke], %,
OAleh, o8 2R Al A Bls] Fikstert 242 26,
1.6, 2.7, 1.7 9] 7V tHFig, 1,2). 34k, A5 DPPH
AL Har 27RkEo] Al A 30 £o] A AFHelAM Y 2k
= 7IEo" At B, gAlrkE BaAZE o Rise F
7hHeo] 3t FE WAEAAS W BHoh 84 Eqit) Lo A}
&8 B. licheniformis B1& =74 Wi A3 452 KBl
HAATKS). B A7E B3l FriitTe Ry, &, e
ol AEHA Ao= WE i)

LANENAME BT skt 7Y = UTHFig. 1,2).
Lad ol go] AAE] QlE genistein, ZHEA, o} At
0] TR o] 2HER IlslEel 719E Helth(s-7). R

AOD

0.05

0¥ — —
0 10 20 30

Time (min)

Time (min)

Fig. 1. Increase of antioxidant activity. Barley (A), wormwood (B), sea tangle (C), and soybean(D) (O), and their fermented products (@) were
extracted with 100% cthanol. Extracted material was mixed with DPPH solution, and each antioxidant activity was determined by measuring
decrease of OD values at 517 nm, using time drive function of spectrophotometer.
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Fig. 2. Antioxidant activity comparison. Antioxidant activities of
barley (A), wormwood (B), sea tangle (C), and soybean (D)(Hll) were
compared with those of fermented barley (A), wormwood (B), sea
tangle (C), and soybean (D) (1), respectively, at 30 min point.
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Fig. 3. UV-VIS spectra of extract from soybean and fermented
soybean. Substances extracted with ethanol from soybean ( 1) and
fermented soybean () were scanned by spectrophotometer at the
range between 200 and 500 nm.
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Fig. 4. Effect of fermented soybean extract on the growth of E. coli

suppressed by paraquat. E. coli growth in GM media ([J]), in

paraquat(lll ), in paraquat plus 100 p/ fermented soybean (O) or 1 m/

(@) was measured by determining OD values at 600 nm.
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ABSTRACT: Antioxidant Activity of Fermented Barley, Wormwood, Sea Tangle, and Soybean
Hyung Jae Yoo, Seung Hun Lee, Dong Seok Lee', and Han Bok Kim* (Department of Life
Science, Hoseo University, Asan 336-795, Korea, 'Department of Medical Laboratory Science,

Inje University, Kimhae 621-749, Korea)

Superoxide is involved in causing inflammation, cancer, and arteriosclerosis in many cases. Taking antioxidant
material can be helpful in preventing the diseases. Natural food such as barley, wormwood, sea tangle, and soy-
bean contain antioxidant ingredients. Antioxidant activity increase was determined by fermenting them with
microorganism. To determine the activity, 1,1-diphenyl-2-picrylhydrazyl (DPPH) solution was used. When bar-
ley, wormwood, sea tangle, and soybean were fermented with Bacillus licheniformis B1, antioxidant activities
of each fermented product increased 2.6, 1.6, 2.7, and 1.7 folds, respectively. Also, absorbance of fermented
soybean was higher than that of soybean at the range of 250 ~290 nm, which might be involved in differences of
antioxidant activity of the two. Paraquat suppressed Esherichia coli DHS5 o growth by making superoxide inside
the strain. However, when ethanol extract from fermented soybean was added into the GM (glucose-mineral)
media containing the strain, its growth was recovered, suggesting that ethanol extract can move across E. coli ,
and can function as anti-oxidant material in vivo. Thus, it will be possible to develope antioxidant material from

fermented soybean which can be taken orally.





