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Abstract

Although antioxidant activities of Korean traditional fermented foods were reported by many researchers, study on
antioxidant activity of microorganism originated from Korean traditional fermented foods was little. Therefore, we improved
condition for antioxidant production by a bacterium isolated from home-made Chungkookjang. We selected a bacterial strain,
which showed the highest antioxidative activity, from Chungkookjang and then named GJ. The selected GJ strain was
identified as Bacillus methylotrophicus by alignment data of 16S rRNA gene nucleotide sequences. Improved medium
compositions for DPPH radical scavenging activity were 0.25% sucrose, 1% peptone, 0.01% MgSO4-7H,O and initial pH 6.5,
respectively. Optimal culture conditions were 30°C, 200 rpm and 4% inoculum volume, respectively. In improved conditions,
DPPH radical scavenging activity of GJ reached to 91% in a short time. The strain GJ also possessed ACE inhibition and other
antioxidative activities; ACE inhibition activity (49.4%), ABTS radical scavenging activity (99.8%), metal chelating activity
(67.9%), SOD-like activity (36.5%) and reducing power (A7 = 5.982) were observed, respectively. Therefore, our results
suggest that B. methylotrophicus GJ strain may be potential candidate for functional foods, cosmetic products for anti-aging
and medicine for diseases caused by oxidative stress.
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23 RIS, ARE Waas ol siol
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et ZF 314 A& 100 S skim milk B R](3% skim
milk, 1% tryptone, 0.5% yeast extract, 0.5% NaCl,
1.8% agar, pH 7.5)0]] &3] 30TCoA 124 &
2k voalgick. Clear zoneo] 2717} 331, Watel,
A7) IR colony7H 42151, 0152
UlAro.2 DPPH 2t 2758 24T T, s
350] 7P 940 GI R BABFE AU,
GJ 5= 16S rRNA gene 2] G714 E 42 E3]0]
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rpmof| 4] 12417159 S KRk oFgich o] oA
2% whagl, 444l 5719 9l pHol w2 DPPH o}
U 4752 24akgick. o of, DPPH izt 24
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tryptone, 0.3% soytone, 0.5% NaCl, 0.25% K;HPOu,
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Fig. 1. Phylogenetic tree constructed using 16s rRNA gene
sequences, available in the GenBank database,
employing the Neighbour-joining method. The bar
indicates a Jukes-Cantor distance of 0.05.

Ae7HA] Hare s g = RE BelE wiae
Bacillus subtilis, B. licheniformis, B. amyloliquefaciens
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714 22 DPPH 2ft) 2t 2:7%50] Liebgtei(o]4]A).
webd o5 A TSBES |42 slo] 445}
Ak

g0 F77F DPPH 2|z 2750 nlx=
B AL fI5to] Z24E Tl 0.25%4] 7t
sto] vjeFsl AFl= Table 104 E= vRe} Zth
Sucrose, maltose, glycerol @ sorbitol <02 =&
DPPH z}t|Zt AA%-S H 90w, 1 = sucroseo]|A]
7 =2 4752 UERYQIT] BHH, soluble starch o]
A 7 e A58 LItk Cha 5(2003)&
Bacillus sp. FF-72] 79, galactose S 3713} vl R]of| A
74 =& DPPH 2zt 2452 YehfSictar B
3o, Lee 5(2009a)-> Bacillus polyfermenticus+=
fructose & 71zt viR| oA 71 =& 24 5S YE
Ygick B rshgiet. ufebA] ARg-#3ce] ufet DPPH
g AT YIS AE g e &
4 Qdgick A g9l sucrosed] Fio| mE
DPPH 2t} Zh 22752 2AReE A3, Fig. 2004 H=
vlel Zro] 0.25%2} 0.5% sucroseolA] 7V =&
DPPH #}t)Z AASS o, 0.5% oJAre] =%
o= 2735 0] skl
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Relative DPPH radical
scavenging activity (36)
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Fig. 2. Effect of sucrose concentration on relative DPPH
radical scavenging activity of strain GJ. Values are
expressed as averagetstandard deviation of three
independent experiments.
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Table 1. Effect of carbon source and nitrogen source on relative DPPH radical scavenging activity of strain GJ

Carbon source Relative DPPH radical Nitrogen source Relative DPPH radical
(0.25%) scavenging activity (%) (2%) scavenging activity (%)
None 92.1+2.1 None 47.1+3.0
Glucose 952+2.6 Tryptone +soytone 100.0+2.2
Galactose 91.5+25 Polypeptone 95.9+2.0
Fructose 944+19 Bacto peptone 99.8+1.9
Sucrose 100.0£2.0 Soytone 79.7£25
Maltose 99.2+2.4 Tryptone 98.0+2.7
Lactose 92.1+£29 Casein 341+£32
Mannitol 93.1+1.6 Skim milk 88.7+£2.8
Sorbitol 98.0+2.4 Beef extract 625+ 1.7
Glycerol 98.2+3.0 Corn steep liquor 66.4+29
Soluble starch 553424 Casamino acid 99.0+1.4
Malt extract 89.5+2.4
Gelatin 84.1+£2.6
Yeast extract 40.5+2.0
NH4NO; 388+19
(NH4)2SO4 38.8+2.7
NH.CI 31.0£2.5

Values are expressed as averaget+standard deviation of three independent experiments
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H wiRjolA 7MY w2 AAsES HYk Cha 5
(2003)3} Lee 5(2009a)-2 tryptone= 475k vl ] o]
A 7V¢ =& DPPH itz 2752 YeEllgictaL
w3}l & Ag AT} U)ok

DPPH 2]z 4750] thA| = =3¢ bacto peptone,
tryptone, casamino acidE Ao R Fko wE
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Fig. 3. Effect of nitrogen source concentration on relative
DPPH radical scavenging activity of strain GJ.
Values are expressed as averagetstandard deviation
of three independent experiments.
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Table 2. Effect of inorganic salt on relative DPPH radical
scavenging activity of strain GJ

Relative DPPH radical

Inorganic salt scavenging activity (%)

None 89.6 £ 2.5
0.005% 954 £ 2.6
CaCl,-2H,0
0.01% 915 + 1.9
0.005% 86.0 £ 3.0
FCSO4'7H20
0.01% 872 £ 2.8
0.005% 70.1 £ 2.9
MnSO4-H20
0.01% 72.5 + 3.1
0.005% 873 + 2.5
ZnSO4TH,O
0.01% 86.0 £ 2.0
0.005% 89.9 £ 2.3
FCC13'6H20
0.01% 81.5 £ 1.6
0.005% 96.9 £ 2.4
CuSO45H,0
0.01% 925 +£29
0.005% 90.6 £ 2.7
MgSO47H,O
0.01% 100.0 = 1.7
0.005% 794 £ 23
Ml’lClz'4HzO
0.01% 78.3 £ 2.1
Kl 0.005% 87.3 + 3.1
0.01% 89.9 + 24

Values are expressed as averagetstandard deviation of three
independent experiments

Hjz] 9] 27| pHol W& DPPH 2}tz £2A%5& %
ARt A}, Fig. 404 K= vie} o] pH 5-82] ¥ 9]
of| Al 2B o] thA| = A VERHLAL, pH 9 o] 449
HRloll M= a5l S4sHA Hasteltt. 53] pH
6-6.82] Hejol| A 7H =2 B UERflem, o]
T A2 27| pH?I 6.5 A7 to] AAJSHGIT

L 5(25~407C), ZE45(100~250 rpm) L HE
K1 ~5, v/v%)°]l W= DPPH g}t]Z A A 52 ZA}
gt Ak, 30 Cof|A] 71 =2 DPPH 2tz A5
Uetdiglon, LE7F o E 2752 Jiﬁmi
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Y W T
50 4

Relative DPPH radical
scavenging activity (35}
ur
=]
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Fig. 4. Effect of initial pH on relative DPPH radical
scavenging activity of strain GJ. Values are
expressed as averagetstandard deviation of three
independent experiments.
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Fig. 5. Time courses of DPPH radical scavenging activity,
cell growth and pH in an optimal medium by strain
GJ. Values are expressed as averagetstandard
deviation of three independent experiments.
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el 7 olels G248k astitkFie
6B). HFH nitric oxide £~7]5 & hydroxyl radical 4
Ao 5%u|FEo = g o] m]efslltH(Fig. 6B).
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Fig. 6. ACE inhibition activity and various antioxidant activities of strain GJ. (A) ACE inhibition activity, chelating activity
and ABTS radical scavenging activity; (B) nitric oxide scavenging activity, hydroxyl radical scavenging activity,
SOD-like activity and reducing power. Values are expressed as averagetstandard deviation of three independent

experiments.
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