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aE FAsiAnt disEAE AT At Bo] EXs
B2 79 gdaael FuE Uok(1,21,22) . diTe} A=A
of Exlsl= Q) FiksHE-Aoll= chlorogenic acid, isochlo-
rogenic acid, caffeic acid, isoflavone, genistein, THH-E2] o}u]x=
2 EEEE Sol AR T (2-7,11,15,16,18).

o] AFAME Bacillus licheniformis B1-& o83t 2=
A Azl on, el o) #2248 duEAR, #7189

of ofsf FEd 4o IS AANE dHsact.
Mz W A
AP EERDF

= AZol "WR3 d= Bacillus licheniformis B1& ©]
LBFATHS).

TR R ES
Y7 EOE S FARFES VE F A3 52 9%
718 ol g8to] AxBGTh AR ARE Basld AT B

S Al zstrh.

Az ool =

BAHTE 6 gol =FHT 60 miE 718l Agsisick 19
L 12,000x g 4°CANA 1587 YAEEF § AEAE FHaho]
azafE 1S 3319}t Sephadex G-75 beadE 20 mM
sodium phosphate buffer (pH 7.0)lA4 100°Coll A 3A17F gt



178 Jae Jung Lee et al.

swellingt & column (2.5X 50 cm)ol| FR3}ATE B3] =7 o)
M FE3F F5A 25 miE column®l] loadingdt 2 flow rate=
0.5 mimin® & W, fraction'd 3 mls AT 7 EIES
390 nmel| M FEEE S5t 2 EAE 1kt

dHBE ETAHER AY

£t} 7o) Sephadex G-75 gel filtration chromatography S 4~
sl ZAHEAS FTYstET.  Spectrophotometer(UVICON
930y o]-&3lad 200-500 nmell A Z} fractionol] F&x|o]
e ZwE e Fradeds A8tk

gHitslr A

32k8l52 DPPH (1,1-diphenyl-2-picrylhydrazyl
3}TH®8). DPPHE ethanololl 54 0.2 mM §E2] A& AR
ATt ZF sample 750 woll DPPH -&2F 750 w& 1027 3]
HOIFAL 3083 9HEAIZ F, 517 nmel M FBE FAE 53

.

055
z
il
e

F7180l0l 2|5t gMEEE-L &

FaAage] keSS F237] Asl £ 100%
ethanol®} methanold- AFE-3TH BE@3A=4S 7 g9 10%
(wh7F FAE =9 &, 12000X g, 4°ColA 1587 P4lRtE]st
o A5 At DPPH S o&3l, A4Ede] a4t
A3t =3 spectrophotometere] time drive 7158 ©]-8-3}
o, f718ulel o3 BA5go 2 RE &3 527} DPPH
faG HolE F, 7] dAashee] Wl oS Fiheed,
AlZEEet BakelEo] kineticsE 3%, A3

B 50 2 Fitsts AH

By aate] 25 Z7MAIRC] e} dilshse] S7HE A
o 22 A7) A, 100% ethanololl £ A=AS 0.5, 1, 5,
10, 15, 20% (wA)EAE Holar, 307t wRkstch wkgh &
12000 g, 4°CollA] 1587 A48t FFdE dolx DPPH
S o] 25l gHats Jatodct.

g o g

= HEAL G ofnjiib AtojollA] A
Maillard ¥F2-8 A5 melanoidin®]TH7). Melanoidine 72§t
FrsEEE ¢ 347(4 Ak dHEZ EAAGFE L] sl
T UukEo R 390 nmollM FFEE AAITHS6). LA
FE EFFFA %?_] &, Sephadex G-75 gel filtration chro-
matographyZ o]t EEES AT 390 nmellA FBREE

AAsIATHFEig. 1). 2443 AHEEL 17H EHEERE

A
g

90R71A BRSNS EASAT o BB BAgol
e
WEo] EAlsieic.

Kor. J. Microbiol

T8N LAHEFO| itEls

dAREA] AP xe} gAkelso] Higgh=A] JARE A3t
ot AHEHY] Frrl B 9 T M dilslse] A9
gl Ao s S ATHFig. 1), 12y 508 EFRE = itst
o] Ve ARt wkx|ek RE871R] it 10%0)/49] ik
b2 WERATH 53] 801 oAl Harel 3iEbE (20%)
< B T d, o] £ AAEE-Le @A gEE
Rog FAEL B AFE 53l BdHIgeds 2Apge] &
AREH L gitslsol A glglon, EAlFe] e AHE
Ae gikskgol B A3 S #R1E & AT o) R
she U8 Hauw uk7). EAbERe] 2He AWERe A
A Hoh E&F 0T F5, o8-8 F e Aol A& Ao
Z AlgHth

Zt 2& 20| oiE| [HE E+ ALEY

28, 34, 48, 60, 74 EFHE] disiA s A~HERS F
Aty Blt}h 60T} 749 B EIAE 285 nmolA 48]
%2 peak} WEAEJ W, ag M B peak, T3 28,
34 HEHEN M= 285 nmollA] A3 peakr} BEAE A AT
(Fig. 2). |23} ZEAe] F4 ~HEHL ojn] By 74?%
=159 ch4). 285 nmoll A peakE BolE 609, 74 BIE
Sre] AW EH Fiksleo] T2 FAdl &3t wEka] 285
nmoll A peakel] slFeh= AAER o] gitslsd A4 7o
3 Aoz FAHHETE 285 nmollA] phenol, aromatic amine 5-2]
571 & dojue ZoZ g4 Q7] diol2), 74w
EA Foln)uAt HAEOE phenolFrt ol EjEe] gled]
2 Holth ZAWEde vt %8 34 FEEL 390 nmol| A

2 2aEur o 52 $AEE UelE b, ol A2ntE
e 2ol AaKFig. 1) LA

0.16 w 25
0.14 1 _
20 &
e 0.12 2 =
=
é 0.10 15 5
4 ®
+— 0.08 - =
© l ©
O 006t 110 2
o ]
0.04 - 5 E

0.02 :
0 LQ( P00042% % L L J 0
0 20 40 60 80 100

Fig. 1. Gel filtration chromatography and antioxidant activity of
Chungkookjang powder. Substances extracted by dH,O from
Chungkookjang powder were separated, using Sephadex G-75 gel
filtration chromatography ( 4 ). Browning material was determined a
390 nm (<> ). Antioxidant activity of browning material was
determined using DPPH method. The experimental results were
obtained after at least three sample analyses.
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Fig. 2. UV-VIS spectra of browning material from Chungkookjang
powder. Browining material eluted by Sephadex G-75 gel filtration
chromatography (Fig. 1) was scanned by spectrophotometer at the
range between 200 and 500 nm. 28( Il ), 34( 9 ), 48( ¥ ). 60( @ )
74( A ) fractions obtained by gel filtration chromtatography.
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Fig. 3. Antioxidant activity of substances eluted by organic solvents
from Chungkookjang powder. Substances in the powder were
extracted by 100% ethanol (lane 1), 100% methanol (lane 2). Their
antioxidant activities were determined using DPPH method. BHA
solution (0.05%) was used as a control (lane 3).
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Fig. 4. Rate of antioxidant activity of substances extracted by organic
solvents from Chungkookjang powder. Time drive function of
spectrophotometer was used, for substances extracted by ethanol (—)
and methanol (— —) which was mixed with DPPH solution.
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Fig. 5. Determination of optimum amount of Chungkookjang powder
for efficient antioxidant activity. Chungkookjang powder was
dissolved in 100% ethanol to be 0.5 (lane 1), 1 (lane 2), 5 (lane 3), 10
(lane 4), 15 (lane 5), and 20%(w/v) (lane 6). Their antioxidant
activities were determined using DPPH method.
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ABSTRACT : Antioxidant Activity of Substances Extracted by Alcohol from Chungkookjang Powder
Jae Jung Lee, Chang Hoon Cho, Ji Yeon Kim" Dong Seok Kee’, and Han Bok Kim*
(Department of Life Science, Hoseo University, Asan 336-795, Korea , 'Biohealth Products
Research Center, Inje University, Kimhae 621-749, *Department of Medical Laboratory Sci-
ence, Inje University, Kimhae 621-749)

It is previously reported that Bacillus licheniformis Bl strain isolated from nature was successfully used for
Chungkookjang fermentation. Antioxidant activity of its powder was determined in this study. Sephadex G-
75 gel filtration chromatography was performed, for soluble fractions of the powder extracted by distilled
water. The soluble fractions were separated into large and small fractions. The substance 1,1-diphenyl-2-pic-
rylhydrazyl (DPPH) was used as an electron acceptor. Antioxidant activity was found in the small fractions.
Five% solution of the Chungkookjang powder was the most effective in the extraction of antioxidant sub-
stances from the powder. It was proven in this study that strong antioxidant activity still remained in the

Chungkookjang powder.



