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Abstract

Lactic acid bacteria (LAB) are typical probiotic microbes that are used in various industries including fermented foods,
feed additives, and pharmaceuticals. The purpose of this study was to compare the ability of isoflavone biotransformation
and antioxidative activity of 17 LAB. Six strains including the Lactobacillus species exhibited a 100% hydrolysis rate for
daidzein during fermentation. The content of total genistein in soymilk fermented with these strains was 872-943 ug/g. The
DPPH (1, 1-diphenyl-2-picrylhydrazyl) radical scavenging ability of the LAB was widely variable and ranged from 23-
78%. A selected strain was isolated from kimchi and the strain was identified as Lactobacillus plantarum ssp. through the
API carbohydrate fermentation pattern and 16S rDNA profile. The strain exhibited excellent acid tolerance in an artificia
gastric solution. L. plantarum Y S712 showed high B-glucosidase activity in fermentation. The concentration of genistein
and daidzein in soymilk fermented with L. plantarum Y S712 increased from 3.64 to 917.3 ug/g and from 58.18 to 1062.17
uwg/g, respectively. These results demonstrate the potential of L. plantarum Y S712 as a probiotic culture that can be utilized

in the manufacturing of fermentation foods and dietary supplements.
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1999). thE AEAS} PRPIAR tiFdle & il &
3t=lo] Q= aglycone FHENS] wFA|7F EAlsh=t] Wi
2] E7o] isoflavoneo]t}. IsoflavoneS phytoestrogen©]
g} 229, Aud FHEDE AL Aol dadzeiny}
genisteine|t}, v A He 2 Ex)3l A= isoflavone
Aakt A wAE &2 B-glucosidases]] oste] FE
H e =, vuigd3}t el daidzeing} genistein 5O
2 [AgE o] oA FFEe Aolth HT ®Bad ofs)
W genistein A deF 28-S ke FoE I
tH(Adlercreutz et al., 1987; Adlercreutz et al., 1992
Adlercreutz, 1995; Shanma et al., 1992; Wei et al., 1993).
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#Ax)o] 9t} B-glucosidase= Lactobacillus, Bacteriodes,
Bifidobacterium & w]AJEo] A = glow, Ml
L o AW QP2 E A Zo| Ho] AHE-E= Sreptococcus
thermophilus 9] fihto] Bikele Zlo= d&A Utk
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Table1. Concentration of isoflavoneisomers (ug/g) in soymilk fermented by variouslactic acid bacteria

| soflavone (ug/g)

Sample Glycoside Aglycone
Daidzein Genistin Daidzein Genistein
Control 3232.29 +40.98 2080.60+£15.34 58.18+ 1.17 364 £ 1.32
L. gasseri ATCC 33323 2766.30 + 2.65 1556.00+ 4.63 166.70+15.36 246.04 = 5.62
Pediococus pentosaceus ATCC 43200 3211.60 + 3.97 2034.74+ 2.28 59.82+ 1.02 1256 + 1.10
Leuconostoc mesenteroides ATCC 10830 1453.77 +10.36 814.94+11.71 599.89+ 1.33 734.48 + 8.35
Enterococcus sp. 77 - 576.95+ 4.13 1083.29+ 6.79 9429 +12.16
Enterococcus sp. S1 3196.137+ 4.82 2000.74+ 0.55 57.55+ 2.19 13.03 £ 0.05
L. plantarum ATCC 8014 1567.56 + 6.17 1330.68+ 6.11 637.89+20.73 326.72 + 4.90
L. paracasei - 582.13+ 2.30 1047.50+ 4.14 898.64 + 5.10
Enterococcus sp. 01 3165.06 +41.40 2031.27+ 6.25 83.37+ 0.93 43.04 + 2.34
L. plantarumssp. 712 - 591.61+ 2.78 1062.17+18.51 917.30 +19.19
Enterococcus sp. S2 3198.30 +11.86 2074.27+ 1.93 64.72+ 1.29 19.07 £ 0.28
L. brevis ATCC 8287 123.13 + 4.95 564.10+ 2.32 1040.24+ 2.29 852.25 +18.22
Lactococcus sp. KU107 - 577.79+ 1.89 1026.52+11.56 87150 + 3.98
Enterococcus sp. S3 - 589.74+ 8.81 1088.50+67.03 892,95 + 7.31
L. acidophilus KCNU 97.13 + 2.70 589.07+ 0.98 1053.03+13.88 898.54 + 5.02
Enterococcus S6 3156.30 +19.40 2042.44+ 0.69 61.30+ 1.31 16.93 + 1.84
Enterococcus S7 2449.11 +22.51 1710.40+ 1.33 297.20+4028 110.214+ 0.21
L. plantarum L155 - 590.89+ 1.44 1033.37+ 0.89 880.85 + 9.48

Table2. Carbohydrate fermentation profile of Lactobacillus

plantarum Y S712 strain isolated from kimchi

Ferment Ferment-
Carbohydrates . Carbohydrates ation

0 Control - 26 Sdlicin +
1 Glycerol - 27 Cellobiose +
2 Erythritol - 28 Matose +
3 D-Arabinose - 29 Lactose +
4 L-Arabinose + 30 Mdibiose +
5 Ribose + 31 Sucrose +
6 D-Xylose - 32 Trehdose +
7 L-Xylose - 33 Inulin -
Fig. 1. Cell morphological characteristics of YS712 strain 8 Adonitol - |34 Melezitose +
using Olympus BH2-RFCA microscope (amplified 9 B Methyl-D-xyloside - | 35 Reffinose +
1400 times). A YS712 strain was incubated at 37°C for 10 Gdactose + 36 Starch -

24 h on MRS medium. 11 Glucose + 37 Glycogen
12 Fructose + 38 Xylital -
_ 13 Manose + 39 Gentiobiose -
Lactobacillus sp. 712 & &3 AWt o] &= 14 Sorbose - | 40 D-Turanose +
ARl A F23t fakto s dnjFdoz 77 Ad(Fig. 15 Rhamnose + | 41 D-Lyxose -
1) 7t FEl2 BRE 0™ APl CHL 50kit @ ©]€4 16 Dulditol - |42 D-Tagatose ;
Zy}= ATB identification program(Biomerieux, France)ol] 17 Inositol - |43 D-Fucose -
Qledst A7 99.1%%] &= Lactobacillus plantarum®. 18 Mannitol *+ || 44 L-Fucose .
2 TSI (Table 2). =3 A ﬁ_z':'oq_ 165 rDNA ;(9) oSco I\r/lb;cr)llyl-D-mmnoside J-r 356 E:rr:;ilttcc))ll -
AR A A A L plantarum®.2 FR1E 0] & A 21 o. Methyl-D-glucoside + 47 Gluconate -
TN HF e fAtS L plantarum YS712=2 13 22N Acetyl glucosamine  + | 48 2keto-gluconate -
33Tk 23 Amygdalin + | 49 5keto-gluconate -

24 Arbutin +
Lactobacillus plantarum YS7122] LA 25 Esalin i

Fribto] S 5 AelM o2 7kx] e Tl

+, positive; -, negative
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Table3. Comparison of acid tolerance of Lactobacillus plan-
tarum Y S712 at different pHs

Time of incubation (h)

H
P Oh 2h
35 3.8 x10°2 5.4 x10°
3.0 4.7 x10° 6.7 x10°
25 2.02x10° 1.12x10°

aiable cell numbers (CFU/mL)

S L3 E 9 el AEe] rhssof stk fakt
o] BFAZA 7)5S EI3H] A= pH 3 ¢lske] <]
ABS Eaete] 2% WE =9sle] AgEstejol 3t}
(Booth, 1985). mWE}A] g A|Fe] 79 11 ol EAlsh=
S AT 9 A8 Sdshe B9t & pH 2717
Fr7lakel o3l 1 AEEo] A3k F o] AR IF
Ad T WS AUe HrES st ARSsE
Aol Fasitta AztEn B A3 ZAs} L. plantarum
YS712 735 pH 357 pH 3.0014E A7t 2A)710]
AUE APEEA] @hgkow pH 25914 % oF 50% o]/
AEES HYtH(Table 3). $199] pHE 14-20 A=
Aol HR-E vAEL AFEsA HARE AFHT S4E9]
Ao g Qlet 919 pH7E Eokid= AS(Sim et
al., 1995) I #HIHH A AESS U Fold Zo=
Azt

Lactobacillus plantarum YS7127} DPPH 2}C| & &

{0l 0|X|= A&

DPPH(1,1-diphenyl-2-picrylhydrazyl) 2}tz 27A% =3
< 24 gl HAE Foste] 2Fo A AskE
100.0 A
95.0 A

90.0 A

85.0 A

DPPH radical scavenging (%)

80.0

750 A

AAlele HHOE AREE L, A elXMe &4 oz
of &gt =315 JAATI= o F oL UTH(Woo
et al., 2005).

B Ao Ha A3 L. plantarum YS712 #57}
T2 f2ktol Bls| DPPH 2tz &A E4do] o= 4
= A=A g 54 A= Fg. 20 YRS tix
T2 A3 1mM Ascorbic acide] 2o AASL 9%
2 olET U] 52 &ATE Hole it |tk 1
= oA E&3F L. plantarum YS7127F7} 95.8%=
7M=& g7 &2A%S WERIeH, L. plantarum
ATCC 8014(95.3%), L. plantarum L155(95.2%), Enterococcus
sp. 01(94.9%), Lactococcus sp. KU107(94.6%)2] <=0 2 1}
Bl AR AUk o g DPPH Yz A~AsS 7
A3 o A FAHE FollA] L. plantarum YS712
7t 7P =2 2SS RAve 2S¢ 5 A

Joo 5(2006)> BFFEE IS S AFAH, =
F FEE AAHY AATATE Hhoy EE FEE
of fAkTS et A AFdAe =2 AR
o5e YEIY B sl B3k Lingk Yen(1999)
2 S thermophilus 2 L. bulgaricus 52| /At HloF
AT FZo 218 B4o] Itk B usiedch. Kang
5(1996)> A8 F9o Y o] & phenolic acid,
flavonoid 3 7]E} phenold 3H3tEE0l oste] xats

so] A YEhdtal Bkl on, DPPH 2tz A&
Aol oW A ZAS AT AY FAA =
sgol| =of kst &4 9 EAAAS e ArEi
o] AR o2 QA U =35 oAlsh= &3
7h & Ao 4 Stk (Aoshima et al., 2004; Kim
et al., 1995).

A Q o ™
5 el Ny & N
LR 4 é)éo RO &c.gp
QO 0(’ oF §
Y oY N & A
e & &S
b@ & & Q A&

Tested Strains

Fig. 2. DPPH radical scavenging activity of variouslactic acid bacteria.
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API, 16S rDNAE 413t 23 Lactobacillus plantarum®
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YS7122 3T}, Lactobacillus plantarum Y S712= pH
250045 oF 50% o)Fe] A3 BEES B3ler DPPH
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gz 2A4%5S YERNIY. ©]24] Lactobacillus plantarum
YS712= HaAFE B fAlFel oFeAl o8 77t
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