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Abstract

This study was performed to investigate the effect of types of microorganisms on the antioxidant activity of soybean yogurt
by a single or mixed culture of Bacillus subtilis and Lactobacillus plantarum isolated from chunggukjang and kimchi. The fermented
soybean milk by Bacillus subtilis exhibited the highest values of total polyphenol, DPPH radical scavenging activity,
reducing power and nitrite scavenging activity compared to those of Lactobacillus plantarum or mixed culture of Bacillus
subtilis/Lactobacillus plantarum. As the amount of tomato extract was added to the soybean milk, various antioxidant parameters,
such as total polyphenol, DPPH radical scavenging activity, reducing power and nitrite scavenging activity, were linearly increased.
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(Yu 5 2009), Hleb] A7} @7]o] ]stel gl o]4F Fherelo] 9l
T, HlEh O AR 7Rt 74 e ool hamle] it
(Lee S 2008).
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Fig. 1. Total polyphenol contents of soybean yogurt. *°
Mean in the bars are significantly different at p<0.05 by
Duncan's multiple-range test. These values are means+S.D. of
triplicate determinations. Symbols: LP, Lactobacillus plantarum
fermented soybean milk; BS, Bacillus subtilis fermented
soybean milk; LPBS, Lactobacillus plantarum and Bacillus
subtilis fermented soybean milk.
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Fig. 2. DPPH radical scavenging activity of soybean yogurt.
*4 Mean in the bars are significantly different at p<0.05 by
Duncan's multiple-range test. These values are means+S.D.
of triplicate determinations. Symbols: BHT at the concentration
of 100 pg/ml was used as the positive control. LP, Lactobacillus
plantarum fermented soybean milk; BS, Bacillus subtilis
fermented soybean milk; LPBS, Lactobacillus plantarum and
Bacillus subtilis fermented soybean milk.
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Fig. 3. Reducing power of soybean yogurt. “° Mean in
the bars are significantly different at p<0.05 by Duncan's
multiple-range test. These values are means+S.D. of triplicate
determinations. Symbols: LP, Lactobacillus plantarum fermented
soybean milk; BS, Bacillus subtilis fermented soybean milk;
LPBS, Lactobacillus plantarum and Bacillus subtilis fermented
soybean milk.
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Fig. 4. Nitrite scavenging ability of soybean yogurt. *™

Mean in the bars are significantly different at p<0.05 by
Duncan's multiple-range test. These values are means+S.D.
of triplicate determinations. Symbols: BHT at the concentration
of 100 ug/ml was used as the positive control. LP, Lactobacillus
plantarum fermented soybean milk; BS, Bacillus subtilis
fermented soybean milk; LPBS, Lactobacillus plantarum and
Bacillus subtilis fermented soybean milk.
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Table 1. Correlation coefficient between antioxidant activities
and antioxidant constituents of soybean yoghurt

Total DPPH  Reducing  Nitrite
Factor

phenol radical power  scavenging
Total phenol 1.000
DPPH radical 0.921**  1.000
Reducing power 0.953**  0.995*%** 1,000
Nitrite scavenging ~ 0.949*%*%  0.987*** (.989***  1.000

**P<0.01, ***P<0.001.

power®] AFIIHA L ZHzF =0.987, =0.9892 =2 AFHA|
£ UE %t} DPPH RSA®} reducing power GA] 1=0.9952
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0900 oo 2 =2 AUTAS Bt ESH Holasova 5(2002)
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2 n, Gheldof 5(2002) ©|5 gt F4tste 7o A
AE 7tk Haskgich 2 dAtolA ¥ dae Ayd
Tote] AXFE Rk

o|Are] A AR R E Bacillus subtilis &= v 28
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ol Park 5(011)] ATNN ZH FEE N8| & B
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Table 2. Yields, polyphenolics, DPPH radical scavenging
activity (RSA), reducing power (RP), and nitrite scavenging
ability (NSA) of the tomato extracts

Yields Polyphenolics DPPH RSA RP NSA
(%) (mg GAE/g)" ICs(mg/ml)® ICso(mg/ml)®?  ICso(mg/ml)?
461 34794067 836034  3.72+0.06  13.38+0.59

All values are means+S.D. of triplicate determinations.

Y Polyphenolic compounds were expressed as gallic acid equivalents.
? ICso (mg/me): Concentration for scavenging 50% of radical.
3 ICso (mg/md): Concentration for scavenging 0.500 value in absorbance.
9 ICso (mg/ml): Concentration for scavenging 50% of nitrite.

9] IC5p2 8.36 mymlE Vet oFA 2] BHTE 0.30
ng/gO 2 UEIGA|TE HojE EntE ofghg FEE-2 AR
H|A|Ql BHTb= E] 3 3E9 obd & F&E017]
2o %2 Ao R AZtEn) 18al 2259 FYgS v
& A FFE X7} 0.5000] == F=(1Cs0)= 3.72 mg/
mlo] ¢ a, AT ZF¢l BHTE 021 mymlE ZA =gt ®
3t FEE9 ofdAl AAFE [Co2 13.38 mymlE e Th
ol2|gt A= FAISHAIZA AN 7hHsAdo] glem, ojet
oA HHAE = 28 IS Y E= 8T ¢
U= e 24 EEAEA AET 7hsAol Erhal AlsETh

3. EOIE &I &7 QTEE shis| &M BN

E0lE oty 2EES HUStY AR 55 AF2E
9] 3AE=2 Table 39 Uel¢ith DPPH radical &AH5-&
BEutE 259 HArigo| S| wet folHe s Frt
sttt BEntE A7 56 QG2 E 9] DPPH radical 24 %
L 28.39%<¢1H] BE] 025% EUlEE A7l 5§ QFEEL
33.46%, 0.5% EUIE QFL2EL 4938% 181l 1% EulE
Q2 EX DPPH radical 57.12% 273t 2 Zajvs
3, 3 9 Nitrite 24 5% E0tE 2ZE9] Hrleol
SIS F95 08 Il AT 44 FE2ES HUete
A3 272 E] PSS-S BT Lee S(2008) §7

Table 3. Antioxidant activities of soybean yogurt added with the tomato extracts

Soybean yogurt added with the tomato extracts

Antioxidant activity

0% 0.25% 0.5% 1.0%

Total phenol (ug/mf) 2,824.09+1.93¢ 2,873.18+2.96° 3,024.55+15.42° 3,111.82+18.43"
DPPH radical (%) 28.39+1.00° 33.4620.86° 49.38+0.74° 57.1240.76"
Reducing power (mg/mf) 2.88+0.66° 4.98+0.22° 8.64::0.66° 11.9120.55°
Nitrite scavenging (%) 52.69+2.42° 59.79+1.40° 68.910.60° 74.94+0.66°

These values are means+S.D. of triplicate determinations.

*4 Means with different superscript in the same row are significantly different (p<0.05) by the Duncan's multiple range test.
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