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Abstract

Isoflavones exhibit an estrogenic activity and have been reported extensively for their potential role in preventing
chronic diseases, such as cancer, osteoporosis, and postmenopausal syndrome. Pueraria is a medicinally important
leguminous plant producing several glycoside isoflavones, such as daidzin, daidzein, genistin, and puerarin. However,
daidzin and genistin mainly exist as nonabsorbable and biologically inactive glycosides. The bioavailability of glucosides
is increased by hydrolysis of the sugar moiety using B-glucosidase. Furthermore, intestinal microorganisms can
enhance the biological activity of these isoflavones through biotransformation. Lactic acid bacteria (LAB) are typical
probiotic microorganisms used in fermented foods, as feed additives, and in pharmaceuticals. Therefore, we isolated
Lactobacillus rhamnosus BHN-LAB 76 from Korean traditional fermented food and assessed its
isoflavone-transforming activity in the production of daidzein using HPLC. The Pueraria lobata extract was fermented
with L. rhamnosus BHN-LAB 76 for 72 h at 37°C under anaerobic conditions. L. rhamnosus BHN-LAB 76 could
convert about 25% of daidzin to daidzein. These results confirmed the potential of L. rhamnosus BHN-LAB 76
as a probiotic culture, which can be utilized in the manufacture of fermented and functional foods.

Key words : aglycone, bioconversion, glycosides, isoflavone, Lactobacillus

MoOE

o] 2Z @} (isoflavon) 2] 1\ (lignin) ¥} 7 2] ol A
FAE = A& ol 2E 27 (phytoestrogen) &2 | ~2EZ
12} AR Ae]2/da vehii g wlAE] ofs) Az
&8 YERY = phytochemicalo|Th. T 58] o] AZ T2

R

b

*Corresponding author. E-mail : bio91@bhnbio.com

Phone : 82-54-822-8972, Fax : 82-54-822-8973

Received 17 December 2018; Revised 30 January 2019;
Accepted 14 February 2019.

Copyright (©) The Korean Society of Food Preservation. All
rights reserved.

daidzein, genistein, glycitein 3%-F2] Y] 8] & (aglycone) <}
27k o] u)| A (glycoside)Q! daidzin, genistin, glycitinge 3
3 122 SAZE SAAHATH). AF7HA o] nE e
Aol AHEE 2Als 7t 5 ol Fa Ak 22y
FZol] ApAA ol Bo] Aok Fo® Ao olaset
o] EAgtn Buxi Ivh2-5).

2 (Pueraria thumbergiana Bentham)2 Thd A =4 &
Fo 7 g, dE, 5r] oA AAsta e T3 A&l
ok A2 aGze, AP, ==AA, F53 A9

SE B, sExARE 2 AR

IN

TH|S7E AAtaT B
e 78l 2k, 7k gl gk i&ﬁﬂr =033, #7471
Aglo] g37F e Aoz HuEArke-10). FE


https://crossmark.crossref.org/dialog/?doi=10.11002/kjfp.2019.26.2.148&domain=http://ekosfop.or.kr/&uri_scheme=http:&cm_version=v1.5

Bioconversion of glycosides isoflavones by ZLactobacillus in the anaerobic conditions 149

daidzin, daidzein, genistein, 2 genistein 5°| =] o
W, daidzin®} daidzeinS ) 5ol = F 3= o °]7q‘?l' =
O =2 e 7RIt R ek 11). 3, el A
H 357 942 puerarin©] 2l & 7H(1-10 g/lOO 9 At
= A2 IRIEo] A2 o] TS| FHUCE &8
g g Aolth).

Wt MRS Bl 24 9 oy I giakbE S
Jakete m A ER ZhE Wb g A1E ook AR HIHA
ol FHsHA o] &EH, JJ:LOHL A7 S 5 A

ls

Jo
N
o

>
~
d

[}
o] £4-& 7} = probiotics T2 AT-<F &-go] &

o
7beta Quk(12,13). tEZ 2kt Lactobacillus
rhamnosuse 71 2ol ]ggtq et Utg S s AE

£ 84, $A02NF 9 /154 AFoR B850 9ok

£, fAHFE TEIE G DARE AT Y FE)
A 291 F9 stz 945
v]

A7} FFS A= FL

A tH14-16). 7 3% | 4 S Pl fA1E
o2 &3] YAl FA 2 WS A8, o] A
o JIF= %“—L— Aoz %EB%X% ATH(17,18).

A1 EA ] ] o] A e vidA] Je = EA)}
o2 Al & ﬂﬂ M F vl AgE Q&) AR

=4 deE AgE T Ao Sk s R AWSS
£o] n§- vol o] 5 Hs)r] 28l vl EA aEH«] olinZE
g 25 v Je = AZel= AYE# SH(bioconversion)
348 71w 2 7he7lse] dde] Zag Asfolrh gl
vlH G BEle] o] AZelEo] QESH FAL JAER
N3} FAkste] Aol A HH‘;Hﬂ PR Eo} w27 FEt
2 BuEHATH19,20). o|aZ ke F2 X 717t
B-glucoside A2 dtx = WIEAHQ daidzinF B 2 EA)
st WAl = Zﬂ‘ﬂi—rso] ujj-§- gro} o] & W.ekslr] ¢
M= =] 549 Bglucosidaseol] ] ot 7}—’?1‘?*311
2l H] WA FefQl daidzeinC 2 AEEH HW 7}
SRETH21,22)(Fig. 1). B8, WAl daidzin®.o} 39t
H 2 o SHAAEHRL S H = o] HuEHAS
o, A o] AFeHE-E AYETEC| ulg- Yol o] K
7] S18l vuieA] Pej 2 deele e 3 Vs
QAo ZAZEH 1 1;}(20 23,24). A A S Z7A
Qg v} WYL JeEel, 844 wiske} A
oJgt AEZHSo] itk ikt nAES B3t AEA
N AYES B E A ZF B A8 0] 85
N2 245 AAeAY 8459 &S SXIAZ
& 9l 71Eelth25-27). 53] nl & <3 EHSHE
epimerization, hydration, hydroxylation?} #Z-2 F-7}ik-g-0]
Aths A3s 7Hth wabA, BEASZH o o] gk Bl
A AE 2o welg 2 Aelatio] ZrlE S
A2 48 & F S Folth2y).

B AFolM s g= A E‘—l’ﬁ/‘] = Oi—r‘ﬂ e A
= 2-gate] 2] igAR] daidzine ANH7d 21191

[e

[e

7

_—}

r?‘:

1o, o,
——wﬁ

(

7
o

£ o o
rlo

FUgH oA QA= &
daidzeine. 2 A3& 4

el 7=tz gt

A o
HO Y
HO O O
OH
O l OH

l glucosidase

OH

Fig. 1. Metabolic pathway of daidzin by microflora.
A, daidzin; B, daidzein.

B Aol AH8E mAES A5EEAER] HAZHE
L AThFig. 2). w8l Ak
o] Y& T2 16S tRNA gene A4S Faf a5t c)
n] A& vkl 1.5 mL A] 5 Z5-E] Fast DNA Spin kit for
Soil(MP bio, Santa Ana, CA, USA)= ©]-83}] total DNAS
=319t =9 total DNAS] F %9} %=+ NanoDrop
ND-ZOOO(Thermo Scientific, Wilmington, DE, USA)S ©]-$
st} AR etgl o, A7 FEE 50 ng/il o4, £EE
182002 & AFE TP} oﬂ 281tk 16S rRNA
gene 245 98 PCRE 27F(5 ' -AGA GTT TGA TCM
TGG CTC AG-3 ")<} 1541R(5 ' -AAG GAG GTG ATC
CAN CCR CA-3 )& AFE-319tH29). ZH2te] primerE- ©]
4-3}te] 50 pL kel 1xPCR buffer, 20 mM MgCl,, 40 mM
dNTP mixture, Z primer(1 pM), template DNA$} 0.5 U
Taq polymerase S 37}t PCRS 43§35t} whg-=7d
2 94T A 5% 5 DNAE pre-denaturation A7, 94°Col]
2] 153} denaturation, 65 Col|A4] 137t annealing, 72 Col|A]
13- 30%7} extensiond}al 72 CollA] 5% 59 final extension
< AT PCR SZAHES 1.2% agarose gel©l| loading
3k & 9F 1,500 bp =7]12] bandZS 22}, HiGene™ Gel &
PCR Purification Solution Kit(Biofact, Daejeon, Korea)S o]
&-ste] A5t cloning s+31T. Cloning- All-in-one PCR

cloning kit(Biofact) & ©]-8-3}% 2L, manufacturer’s protocol
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Fig. 2. Phylogenetic tree of the L. rhamnosus BHN-LAB 76 and related bacteria of the Lacfobacillus group based on 16S rRNA gene
sequence comparisons.
The sequences of isolated strains were compared with available from the GenBank database.
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Z42 MRS 11 g/L, FF5% 200 mL, resazurin(0.1%
solution) 1 mL, L-cysteine 0.031 g/L, NaHCO; 2.52 g/L*E‘
Yo T ujR]e] pH 3008 2 T NyCO, 718 Aa

2| &ate] 714 FEE HESAT d7148 A= 160mL
serum™ ©f] 50 mL2 553 em, &FulF A2 &l
718 WA E AFaet Akt & e EwT]E B
sl @714 vl -t ul(Vinyl anaerobic chamber,
Coy, Grass Lake, M, USA)Oﬂ A A S HEsl e,
HEE 714 serum™ & 37T A&IL7] 150 rpm o2
343t Fstl o, Hi C’ok Al & Al RS A3 83T

32 o|Z¢8t daidzinolM daidzeine ME=HE &4

Hj FA ol A B A o] AZeHER] daidzin?} fraktol] <
3 AAdE v AIQ daidzeine] A FHS 93], HPLCE
o] &3dto] A5k ‘5371/‘3 j Fel 5wl oF A7l et
3)gste], AalEe] F 4Eds Fske] 045 ym PTEF
syringe filter2 o]} AR5 HPLC(1260 Infinity II LC
system, Agilent Technologies, Santa Clara, CA, USA)Z £
3FAt) Alge] B49-8 Eclipse plus Cjg column(4.6 mmx250
mm, 5 pm, Agilent Technologies) & AF&-3l%1 o, A &
T 30C=E AAsY o]0 B = acetonitrile:
methonol:DW(0.3:0.2:0.5) 5 ©]-&3te] o] 5de] &2 1
mL/min© 2 ¥-2431H, 270 nm IgolM FH=E SH 5}
%t} DaidzinZ} daidzein 3522 Sigma-Aldrich Korea
oA FA8FR 2™, Daidzin?} daidzein®] g2 RFEF
& olgale] REAFRHE A slo] 33 w2 23]
t}. T3k A7t W2 daidzin® daidzein®] FS =48
%, L rhamnosus BHN-LAB 762] A&7 3H&5 w4510,
AIZIE 2 AEHEES 289 th(section 1, 0-5 h;
section 2, 5-12 h; section 3, 12-17 h; section 4, 17-25 h;
section 5, 25-48 h; section 6; 48-72 h).

g I:I|AH'=' Mgy

2 Az lgEe) 216 2012 A en 91a]
919 GPeR S ST Bl AR 20 AU A
Lacto-F(5 ' -GCA GCA GTA GGG AAT CTT CCA-3 ' )9}
Lacto-R(5 " -GCA TTY CAC CGC TAC ACA TG-3')
primerZ, E. coil DH502] total DNAS 3 © 2 PCR<
Fa3slo] 350 bpe] PCR =S AATH31). 2H2te] PCR
2HE-2  All-in-one vector(Biofact)©ll  cloningd}S] 2.1,
plasmid DNAE HiGene™ Plasmid Mini Prep Kit(Biofact)S-
o] g3lo] FZE3th 97| E E-4- MI13-20F(All-in-one
Vector Systems manual)E ©]-8-3}o] 21319 12, BLAST
search® F3ll &Qlstitt. A71AEo] &l¥ plasmid
DNAE Real-time PCR(CFX96 Touch™ Real-Time PCR
Detection System, Bio-Rad, Hercules, CA, USA)E ©]-&-3}]

melting curve A F FAFEMES AT ZF A

(artificial standard clone)® A}M&-3}$Th

22 PCRS 3} Real-time PCR¥} iTag™ SYBR® Green
Supermix with ROX(Bio-Rad)E ©]|-831t}. Lactobacillus
sp. 16S rRNA gene % %@ PCR Lacto-FIRE ©]-83}%] 1L
(3D), ¥F3-Z71-2 95T A 15% B2 pre-denaturation A]A,
95CollA] 30% denaturation, 67 Col| 4] 30% annealing, 72°C
oA 30% extension ¥ fluorescenceS- =75}l 45 cycles=
T3Pt ty. 18] 31 final extension 72Coll A 5% Z<t
S35} o} Melting curve #2418 65 CHE 95T714] 02T
A Z7 A 71H A fluorescenceS =7 51 TH32).

FAHFS fdIA ET FHAAE serial dilutionsdl]
Real-time-PCRS 433} 2™, DNA =% NanoDrop
ND-2000(Thermo Scientific)S ©]-83}] 1 ng/iLE F2]ol
o] &3 TH32).

ZhI T

M
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Z7IN8We] vFAQ daidzin®] FEE 841.3+21.0
ppm, < 97.9% —rﬁ—oi gRl=|lon, HujgA <l
daidzeinS 17.842.6 ppm, ¢F 2.1% FFo =2 Felx]o] nj$-
nu| gk Ao 2 GRIE ATt webr] 2 AFollA daidzing
daidzein® 2 A EHE 5o 53 n|PES A3
_,40]] HELFA T AX2HE 2y 2 543 n|YE
T2 olgstel A 311 |71 el A, vkt
A, '8 2 A48 4 Ade B8l Addstslom, ik
’d 27121 pH 3501]7\1 48"]1} Hj¥et £ A8 daidzins
daidzein®] #gro] $- E Akskiti(data not
shown). 3ld & 71%]&—‘?451 e Ao g, A

9] 16S tRNA genes TA3% ZI} Lactobacillus
rhamnosus®t 9% FATEE Zte o2 FAE AT T
2% 16S rRNA gene sequenceE ©]-&-3l] 7714 AlTE
S E243% A3} Lactobacillaceacol| :3}3L, L pantheris,
L. camelliae, L. sakai, L. plantarum's-2] species ==l A|
THEE AL 8Q135le] L rhamnosus BHN-LAB 76°] 2}
Hstdon, dAHIstdTd AEALAEEKCTC
13647BP)el| 71 EFet

2

# 2 0|8t daidzinollM daidzeine M&
2 FEE 20%E T3 A7) iAol oA o] aF et
B daidzinS 841.3121.0 ppm FFo]lom, BIHITHA|
daldzelnT: 17.8+2.6 ppm o2 v-¢- 22 FLF 215l
U EE daidzino] & 52 A3t AL sy
6

A 2253} I rhamnosus BHN-LAB 76& 0] -3t A 57 3}
Hj kS AU 721 @71 AdElolA] Akl e, vk
A 7+l Wt daidzinol A daidzeinC. 2 A EAZ o] 2ol
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3 7}l THFig. 3 & Table 1). Daidzing ¥ 3+8H=
Hjokel & HE B 5 12, 17, 25, 48, 724170l ZHzt A
ANFH 3, daidzin % TAAH 242t 830.3+12.5 ppm,
780.0+£11.6 ppm, 693.4+9.0 ppm, 639.3t16.0 ppm,
630.949.5 ppm, 614.5+15.1 ppm 2 EA =) o, wlj
27158 wWF TEAHA daidzin FE7F A AR
Haste AS Alsidlh B3, Wl F 5, 12, 17, 25,
48, 72717k AR U] daidzein®] F=+ 712t 20.6+1.1 ppm,
55.6%£5.6 ppm, 121.2+7.1 ppm, 167.3+7.5 ppm, 188.2+8.5
ppm, 210.3+13.7 ppm o2 FAHJoH, wjF H7]Zt
Ax A&How Frlete S stk

3 1,000 N
= EDaidzin
%ﬂ 900+ ODaidzein
= 800f
9
5 700
£ 600f
g 500
=]
E 400f
= 300f
g 200
N
2 100¢
<
a s . . ! . .
5 12 17 25 48 72

0
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Fig. 3. Change of daidzin and daidzein by L. rhamnosus BHN-LAB
76 in intestinal anaerobic conditions.

Table 1. Quantification of the daidzin and daidzein using the
HPLC (ppm)

Time () Daidzin Daidzein
Concentration ~ Composition ~ Concentration ~ Composition
0 841.3£21.0 97.9% 17.8+2.6 2.1%
5 830.3+12.5 97.6% 20.6%1.1 24%
12 780.0£11.6 93.4% 55.6%5.6 6.6%
17 693.419.0 85.1% 121.247.1 14.9%
25 639.3+16.0 79.3% 167.347.5 20.7%
48 630.9£9.5 71.0% 188.2+8.5 23.0%
n 614.5%15.1 74.5% 210.3£13.7 25.5%

L. rhamnosus BHN-LAB 769] daidzin®l| A] daidzein®. =
AEATES HF T 5A177 A (section 1) 0.4%S 2,
SAIZHEE] 1241 7HA] (section 2)= 4.2%, 12A]17HE-E 1747
7] (section 3)E 82% = 1l-$- Mo TUtEE AS
gttt 18 a1, 1741758 25A] 171X (section 4)<]
daidzein®. 2 AZEE 59%% ZAaF o] 25A7HEE
(section 5 & 6)& 2.2-2.5%2] H¥H&-S FRISHATHFg. 4A).

o= Ea), HE 25AWA L rhanmosus BHN-LAB 7691
2] 3}t daidzein®] AY4ke] wWh2A] dojuyhr, 25417k o] FHE
= daidzeinS 29| AE7Sho] vj§- =2A dojue= A&
Felatoitt. dvkd o g HA g5 HAIRRE AdRle] 4
- 12-3041%E, g1 T B AR o 8-23A]F
2 =3 Jdok33). =] Har g A gl nlF
o}, L rhanmosus BHN-LAB 76°] o] W& vjdA] &
HufRA = H8ke = glom, o] & B3l AEZSHE vy
A JIAGTTES =Y T IS AR FH: £,
daidzin® A daidzein® = A1 HE5S 023 ppm/h
(section 1), 0.38 ppmy/h(section 2), 0.44 ppm/h(section 3)$1 S
™, section 494+ 0.17 ppmy/h = 7HA%] 11, section SH-E
Hj<F F8A17H4] 0.05 ppm/hE FA] 5 &= S Bk
(Fig. 4B). ©|E %3l, L rhamnosus BHN-LAB 762 7
A7) FEfoll A oF 25A174A] Al Eo] Fhgh B A o] A&
Z 229 daidzinS H]HIEAIQ] daidzeinC 2 WA AYEZ
gheFe] 47.8% 5 ZghshH, v FA gt w2 YEHSTS
598 ppmh= FAEATE o] & B3l Ul A1 AdEielA
daidzin®] daidzein .2 & L M HFE T 174171
2 F7Feta, 25A17F o] T vl - e AT 350l
A IS

Ak Ql o] AT TS| A f UF-E AESH oz v

o

d <l glucosides”} 80% ©]/Fe] Hl&= EAlstH, o]

AT7F Bol JPH 1 glon, o|adede A=A &
’d Wglte] digh A7 & o] Folm gk AYEHSH
(biotransformation = bioconversion)2 A 2] tA}
I e EAE F&ot] FE&EdE Yietes JlozE,
stetade] ANt AR S sk e f8=4
Arbial o g2 Aejujdeta 9Avh23,34,35). 59, nAE
o o3t A E# 22 epimerization, hydration, hydroxylation
I 2 Frpgo] AL e 7 Aek23). Frds
o| 838}y L. gasseri, L plantarum, Pediococus pentosacets,
Enterococcus sp. 52| 5 ©]-&3to] 18A1ZF vt &
Az olaEetts S 23 o 141% F==
daidzing daidzein© 2 FAgettta Bk o] F, L
plantarum ATCC 8014 40.65%2] E& AEHIES 1
3FFTH23). B3V, L bulgaricus, L casei, L. delvrueckii=.
/5 2812 v daidzin} genisteinS 7RSS 4
gom, Ffol AT bifidobacteriaS SHA 3 E5)ed
A o] hriE & S 4 vk Basta ik
(35). Akl of g viA o] vlujEA =] M ek frkt
o] F5ol wet tZ2A YebU™, L caser subsp. rhanmosus
] B-glucosidase”} Al 2ol AjFet e 2 EAst, o] &F
g2 v o] shEEslol #ogria g A Uth(34).
Daidzinol| 4] daidzein .= A&7 2 B-glucosidase®] L4
I v HHEA #HEO low| Lactobacillus sp.,
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Fig. 4. Bioconversion rate (A) and ability (B) from daidzin to daidzein of L. rharmnosus BHN-LAB 76 in intestinal anaerobic conditions.
Section 1, 0-5 h; section 2, 5-12 h; section 3, 12-17 h; section 4, 17-25 h; section 5, 25-48 h; section 6, 48-72 h.

Bifidobacterium sp. Bacteroides sp.$} Streptococcus sp. -]
Arkske Ao 2 Gl Avth34,35). 12U o] PAES
o] o] AT AEASTE VA 2eA A5t
W, B AT s el 714 23l rdEe] A
G} ool M olAZ et AEHSEE FIst] sl
714 ZAA AEAS S IRISHA] &gtk & AT
o AH&-¥ L rhamnosus BHN-LAB 762 @71/ Z710)A
HjoFato] v A o] AFeHEE HHiRA] o] AhEeEo R
AEHS = 22 gtk & AFE 7€ 3714
HjeF AF7E opd A SR fAKeE F714 ATEA
7 #%E3 L rhamnosus BHN-LAB 765 Wl a3l o1,
Wl 17A12E 3 <F 15%, 25817 & 9F 21%2] daidzein -2
AgE = AE skt w3t A g9l dr1d =4
oA o]iZefde] AEHSe e T AT wlf B
gk A%olth. o] & Ball, AAl AU olA frakte] A&
A% 7hsd S Rlstlon, ol & Bl A EAE 2
AELANZA ] &8 7FsAS el

2& W3 growth curve

Al 7Yl whE vk o] L rhamnosus BHN-LAB 762
/3745 Realtime PCR< 53l EQlstlon, 27] HF2
6.88x10°+6.57x10° copy'molecule/jIL. - % 221 %It} Daidzin
= Xt 714 WA HES 5, 12, 17, 25, 48,
TN 242 A& & A F ko] L rhamnosus BHN-LAB
762] 16S rRNA gene copyE A13F A#, 7} A3 ARPE=
8.28x10*+1.26x10* copy'molecule/iL, 2.36x10°+2.55x10*
copy molecule/L, 5.36x10°+7.40x10* copy molecule/jiL,
2.17x10°£1.72x10° copy molecule/uL, 2.17x10°+1.72x10°
copy ‘molecule/uL, 3.00% 10%+1.86x10° copy ‘molecule/pL,
2.88x10°44.46x10° copy molecule/LZ V| & A4S &
Q18I th(Fig. 5 & table 2). 87173 “FElS] L rhammnosus
BHN-LAB 76 A 4-& H%F 27158 174714 @& A%

= B3lom, HF 1717t o] Fof| n|AYEA o] F48H
F7Fele A Rlskt) 3 HE 484111 o] & nAE
Aol Filue= AL 3t o|v, L rhamnosus
BHN-LAB 76°] A2}l x AEAS A4S S
daidzins  daidzein© 2 FAgetriy AehEjojA|n|, L
rhanmosus BHN-LAB 762} 7475291 daidzing ©]-8-3t]
FHONA daidzeins AFHE Aok FEY F Utk

AW Q1 Lactobacillus sp.$} Bifidobacterium sp. <
o] gste] YT FEELS LEAZ vl A 2443
FHH A= g fabtrt 7P s Skl A,
X,

vl el daidzin, genistin®] A3t Hakgich
(36). °1¢t FASHA 3 FEEC S HES 714
Hj kool A 17A]17F ©] 5 L rhanmosus BHN-LAB 762 3%
o] wj-¢- FAH F71sh= A Ittt ek Juigt
7391 &7 AJelollA] L rhanmosus BHN-LAB 762 /4 %3}
i Fel] whE wiBA| o] AZeHEI v EA| o] AZeHto
24 XA L rhamnosus BHN-LAB 762 A&l uleh
HEl A o] A2Z2}20) daidzein ko] S717} vl A}
gt S sk

AEASE A 9 AFue] 7]5S Z8ate] ook,
ook AR =4, HIE, f& ofn|ih, 1A, A&
T, 798 SEAFE T X ohket shEkA|Fel ALt
of &8% F e 7lslth3dr. A A H
GRAS(generally recognized as safe) | &S ©]-&-3lo] A
EXSTHE g8t 449, 52k ok i ulT F
oy Edo] AL FJUE EoluAl o|FA = thafgt
AlZEo] HaE 1 91th?23,26,38-40).

2 AT e b o] aZ el daidzins A3
3 FEEY I AL FCRE E2¥ GRAS A E
¢l L rhamnosus BHN-LAB 76 ©]-&3dlo] Zhy 3k79l
714 Aefol A wRAQl daidzino] Bl B4 Q1 daidzein
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Fig. 5. Quantitative analysis of L. rhamnosus BHN-LAB 76 in the
intestinal anaerobic fermentation process by the Real-time PCR.

Table 2. Quantification of L. rhanmmosus BHN-LAB 76 in the
intestinal anaerobic fermentation process using the Lacfobacillus
sp. 16S rRNA gene by the Real-time PCR

L rhanmosus BHN-LAB 76 (copy-molecule/uL)

0h 6.88x10°+6.57x10°

5h 8.28x10*+1.26x10*

2h 2.36x10°+2.55x10*

17h 5.36x10°+7.40x10°

25 h 2.17x10°1.72x10°

48 h 3,00x10°+1.86%10°

72 h 2.88x10°+4.46x10°

2 o

) (Pueraria thumbergiana Bentham)2 3t A& 5o A]
A5k T AERE OH?SZ}%, P dshag, 544,

B33 Aele] B3k A0

N
2%, #77) A% wnrt

J= AL
AEA olaTHES WA o, atEE 9 AASE
T2 dishked A4 =i Frha delA dth B,
ol = daidzin, daldzem, genlstem, ! genisteins-2] Bl A

ﬂod
=
L
O
_EL
?Zl
o Hir
rlo

e puerarin
: :LEM, 3 1 874 —Ercﬂ daidzin2} 22

314 A26A A2E (2019)

O

| eE2 Q1A 9 %/‘7]' o] v GA A= EAl st
3 Yot A AA o] EEL B—glucosidaseoﬂ o3l 7R
e Boll e EdS SXIAE F vk Egh A
MBS NEARS Eg o] ALl AR AL
AN Aok =g, WA}l daidzin® Tt &S]
2% FHAAEATE SXEH = Flo] HuEon,
A o] iZehte AUETEC] vl Hol o] & Hets)
g vuEA e 2 dslel= AEAS 34 7=
° I Uk FARES ER A E, AR HI7HA
! o]okE-5 H|ESE thekelh ool A E8EE Z2ulo] o
2> mlgEolth & AFolX = daidzeing A= 5h=
V| A& Lactobacillus rhamnosus BHN-LAB 765 £2]3}31
on, da1dzeln—4 A& AYaks HPLCE H71sksith 2
ZE58 7|4 ZAA L rhannosus BHN-LAB 765
155 }04 37°ColA 72413t B9t TStk L rhanmosus
BHN-LAB 762 @7|A ZHdA daidzins daidzeinC =
°F 25% HEA7]= A= &2 }Oﬂ‘:} ol gt A= Fal,
L rhanmosus BHN-LAB 762 28 2% 4 7|54 E4%
Ay 2¥8}= probiotic AA] = %’r% 7}% e Elskith

ZAle 2
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