FRYEF YA A1’ A5z
Korean J. Biotechnol. Bioeng.
Vol. 18, No. §, 371-376(2003)

Bacillus polyfermenticus SCDO] 2Arg} & EYIAHIE Kozt

¥egg - dHE - HEM o tTHHES
Zeioisin MEDElR, 'A30E SSAEER, (F)z2 00|
(8= 2003. 6. 20. AHR§EQ! - 2003. 10. 25))

Antioxidative and Cholesterol-reducing Activity of
Bacillus polyfermenticus SCD

Hwang-Yeong Jeong, Tae-Hoon Kim', Jun-Seok Park', Kee-Tae Kim? and Hyun-Dong Paik't
Division of Life Sciences, Kyungnam University, Masan 631-701, Korea
'Division of Animal Life Science, Konkuk University, Seoul 143-701, Korea
®Proco Biotech Co., Seoul 138-160, Korea
(Received : 2003. 6. 20. Accepted : 2003. 10. 25.)

Antioxidative and cholesterol-reducing activity of Bacillus polyfermenticus SCD were measured to characterize its probiotic
properties. DPPH (1,1-diphenyl-2-picyryl hydrazyl) radical scavenging activity of the culture supernatant of B. polyfermenticus
SCD was estimated to be 48%. The culture supernatant on the peroxidation of linoleic acid were investigated and the value
was shown to be about 45%. The inhibition of TBA (2-thiobarbituric acid) formation of the culture supernatant was revealed
60% when stimulator was presented. The SOD-like activity of the culture supernatant was about 15%, which is similar to
BHT (butylated hydroxytoluene} and a-tocopherol. After cultured in TSB broth added soluble cholesterol either 0.1% or 0.3%
of oxgall in 37°C for 24 h aerobically, cholesterol-reducing activities were revealed about 67% or 64%, respectively. To test
whether the products are cholesterol-related or not, residual activity was determined. The cholesterol activity was rarely

changed.

In addition, when the cell extracts recovered after cultivation, was tested in absence of cholesterol, cholesterol

activity was not detected. However, cholesterol activity was detected in the presence of cholesterol. Thus, it was assumed
that B. polyfermenticus SCD could reduce cholesterol by conjugating with it, rather than by digesting the cholesterol using

cholesterol-hydrolyzing enzymes.
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DPPHY || o5t ausl &y =5

DPPHO| T F4:F<i5¢ 100 mM DPPH $91 (DPPH
6 mgg 100 mL &g $A3] §3AZ & 100 mL FF
FE 715t ) 1000 uLell B. polyfermenticus SCD w435
4L 200 ULE 718l 102 5o AESE F 1087 A3
3, 528 nmoj X EFEE AU

..{

ThiocyanateHol| 9|st gats &M =X

Linoleic acid (25 mg/mL in ethanol), ferrous chloride (20
mM in 3.5% hydrochloric acid), ammonium thiocyanate (30%
in H,0), 40 mM phosphate buffer (pH 7.008 Z A3l o) &
2 sock £9902 At EFEAL 24 AR 89
0.1 mL3} linoleic acid 0.2 mLE A|d#o] ¥ £33 &
phosphate buffer 0.4 mL9} &5 02 mLE 7}l 37Col
A A & E2A% Y. AL EEEddA 0.1
mLE FHslod Ao P31 70% ethanol 40 mLe}
ammonium thiocyanate & 0.1 mL, ferrous chloride & <%
0.1 mLE 33 F A3 383 ZESI 500 nmol A

F3AEZE S3Ach oy 4 vwdtr] e FA
2131 A¢) BHTS} a-tocopherolS ZtZt 1%9) 22 ALE
A=

TBARSH O] 2|3t Hast g4 =%

Linoleic acid (25 mg/mL in ethanol) 1 mL%} 2z} A8 &
0.1 mLE AJ@3e] EF3F F 02 M phosphate buffer
pH(7.0) 2 mL&} F5F 1 mLE 7}3}e 37Col A & 1A|7L
HSAZ T 283 72% BHT &9 50 uLE #H7pste] o
€& &d8] AANY F tEH 2L PRoE A
- &, e 05 mLE Hote] AT T Wi 20%
Abg-odo))  =9)) richloroacetic  acid(TCA) 0.25 mL9}F
0.67%(0.025 N HClo| =9) 84 TBA (2-thiobarbituric
aid) 01 mLE 7hstel EFE F W00CAN 7B EE
of FHA 1583t Agjste] W4T 283 70% TCA
05 mLE 7}3 % 208 & 12,000 rpmol] A 527 9A4E
28, 21 45dE 532 mild FREE SAAC 1
23 AhEgkg-g wE A 3] HEHH i
chloride& 50 uLE #H7}etdo

s E

Z1A Q) ferrous

Pyrogallol#o| |5t SOD &tAf
SOD (superoxide dismutase) AL Lz+e] Abejol A
pyrogallol®] 2-5-A4ksbel] 9%k wrAlg ©]83F Marklud}



Jeong, H. Y., Antioxidative and Cholesterol-Reducing Activity of B. polyfermenticus 373

Marklud9] W o] wie} &A3Q] o). Tris-HCl buffer (1 mM
Tris/5 mM EDTA, pH 8.5) 3.0 mLo| &4 89 0.1 mLE

43 7.2 mM pyrogallol 0.1 mLE 7}8to 24 WhgS A1z}
AAT 23 25T A AEs] 1087 J%AVJ F 1IN
HCl 1.0 mLE 713 wWhee A A7 = Ak

pyrogaliole] &2 52 420 nmoj A &3 o}gau}.

SeAHZ9 Aolgat HS

ZH2HE A3t Aol digh d¥oz £4 01%
Z2H|Zo] H7}® TSB broth (Difco Laboratories, Detroit,
USA)A B. polyfermenticus SCDE HE3ld 0, 2, 4, 6, 12,
247 Ao A EE Fte] wlx W] Fe& FH2HEY
okt olule] B. polyfermenticus SCD 5 =73} Th.

S LHE Z¥Y

i o

Zy2ee FEFe gl 1 mLE 4000xgo A 108
o

1
o
de W g5 g FAzHES

Azegs FAZA W (BCS total cholesterol kit, Korea)o. 2
Z43ract

o =3

TE TS agar (Difco)ol A 12412 Z7]|F o2 wjorst

F REHB/ASTHLE 37TAAN FAsAH

S A E Astof oist EMNO A

ZH2HE Azt o3 FFLY 9
2 0.0%, 03% oxgall (Difcoyo] FH7lE TSB uiz|e] 0.1%
ZY2HES HUIstA 37CHA 24X Z71Ho2 HA
stglTh wlk ¥ 4,000xg2 4Co)A 10837 B}
Aedy FAE 2o A5de] AAR FA F
E*E] phosphate buffer £ (NaH,PO4/Na,HPO.: 0.1 M, pH

VS go] dEAFTH U o] HEAE 4,000 xgE 4T
/ﬂ 10827 $A8ste] dA9 M2 e (washing buffer)-&
grsoy. 42 dojA A, wd A5, AHde g
d2HE dFS SH3AT

28 AHE 833 54 ¢l
FY2HE B#d 5L

2] %2 TSB broths) A 37CHA 723 W)
stal 0, 2, 4, 6, 12, 24X 7tA)e] wlkel S 3 The,
12,000 pme 2 4TA 1083 94 Eassd S A
akiis “‘:cﬂ‘é O*E} o] 4%

g aysigen, gsARe 408 vidos e
Z 2] 2](0.1% cholesterol, 0.5% yeast extract, 0.001% FeSO
4+ THO, 0.025% MgSO, - TH,0, 0.025% K;HPO,, and 0.1%
NH(NOs)ol| A} 37T el 4] 244]3F i A ).

My

o o pE

DPPH ol 2|5t ghats} &y
Pasld ERAL free radicald] AR} £4E Tosle] B

#x&g w3, DPPHE stsly E2=2HH Az, &
Wol 7t H oz b

(electron donating ability) © =
QTk12, 13).

B. polyfermenticus SCD vjokolo] ak3la-8- DPPHH )
% ARFATE F4% AHE Fig. 19 ‘/}E]rLH‘Zi‘:]'- 2
AdN A HE B. polyfermenticus SCD Hjoked o] 3}alzlzo
71820 aEAHTs e F£AHE Hgor), Hlmsles
=7 v2r] qed 4 glon, wjg A5dd EAse
A3 EEER 45% oY FEE €48 YEs] HE
of A FASAZAY 7HeAS £HE BoFa gk o]
H3 e g H4Es T =Y 4 3 dFHe=
2 A P EAS 2EE 5 Y] wFolth

Jz
£
ot
[
o
e
[ox¥)
tio
e
o2
ok

#0}1‘_4

o

9 60
8
50
7
—
E 6 40
D 5 ;5
o 4 g
S w
3 20
2
10
1
00 o— 0
0 2 4 6 8 10 12
Time (h)

Figure 1. Radical scavenging effects of the B. plolyfermenticus SCD on
DPPH. -O-, EDA(%) without cell; -@-, EDA(%) with cell; -Hl-, cell
growth
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Figure 2. Antioxidative activity of culture supernatant of B.

polyfermenticus SCD measured by thiocyanate method.
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Figure 3. Antioxidative activity of culture supernatant of B.
plolyfermenticus SCD  measured by TBARS method.
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Figure 4. SOD-like activity of B. polyfermenticus SCD
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Figure 5. Changes in cholesterol by of B. polyfermenticus SCD.
-@-, cholesterol change with cell; -(J-, cholesterol change without cell;
-l cell growth
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Table 1. Comparison of cholesterol removal after in vitro
incubation of B. polyfermenticus SCD in TSB broth containing
cholesterol with and without 0.3% oxgall
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