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MEEHREREZVIERANME T Aeroto-AUH-JLC140
KR F=YHE. EEAMSLEENE
KE ZEE A% IEA WEL TiE
(el KAl Ebe Wde R 071001)

B E.[86) 5F&E LB AUH-JLCI40 481k, &8 R THk Aeroto-AUH-JLC140 f£ 24 ¥k it
2p F A —Ar Rkt R, Bz kit 6 = £ SRR F L FRAX. STiZ ks R#ATH B
At T, FHME R T AHERIFENER., [FiE]) AR 530840 Gt R 4oy 7 34T
aB, ZRINFOKEE. Rk, BEEREGERBEF SN, R RATEMER; &
it 1,1- =R A 2- ek B A A b A (DPPH)F IR R 30 ) 2 2370 Bk & [ 45 & JAeroto-AUH-JLC140
A Rt TR T A%, BTG 15 h AR SIRRS, PSR EH 1989 mg/L. RE
# 0.2 mmol/L (BP 23.40 mg/L)#)%|& 2% DPPH § w1 2k BLA 8 A TRAE A 48, i 48R ek s
AR (BHI)RARIE R0 BAb-12 R An, (4548 ] #T AR T4k Aeroto-AUH-JLC140 /= 4 9 k4K,
#EH A, AbRE A R R AR RA-E R s, St A Z AR KREE T

KBS,
KR HaHRELAR, RRTM, FATELTIEZREEL, 9%, DPPH g wi

Isolation, identification and anti-oxidative activity of
metabolites from oxygen-tolerant mutant strain
Aeroto-AUH-JLC140 capable of biotransforming daidzein
ZHANG Chen LI Xiao-Lei LIMeng WANG Xiu-Ling"

HAO Qing-Hong YU Xiu-Mei
(College of Life Sciences, Agricultural University of Hebei, Baoding, Hebei 071001, China)

Abstract: [Objective] Compared to the original bacterium strain AUH-JLC140, its oxygen-tolerant
mutant strain named Aeroto-AUH-JLC140 was able to produce an unknown substance. In addition, the
production of the unknown substance was not associated with the addition of the substrate daidzein to
the cultural medium. The objective of this study was to isolate and identify the unknown substance, and
then to study the kinetics and the anti-oxidative capacity of the unknown substance produced by the
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oxygen-tolerant mutant strain Aeroto-AUH-JLC140. [Methods] The unknown substance was isolated
by high-performance liquid chromatography (HPLC) method. Based on the analyses of the UV
spectrum, electrospray ionization mass spectrometry (ESI-MS) as well as the '"H and "C nuclear
magnetic resonance spectroscopy, the unknown substance was identified. The anti-oxidative activity of
the unknown substance was determined by the 1,1-Diphenyl-2-Picrylhydrazyl (DPPH) scavenging
activity. [Results] The unknown substance produced by the oxygen-tolerant mutant strain
Aeroto-AUH-JLC140 was identified as indole. Kinetics study showed that indole reached to the highest
after being incubated for 15 h and the highest amount of indole in the cultural broth was 19.89 mg/L.
Study on free radical-scavenging activity indicated that 0.2 mmol/L (i.e. 23.40 mg/L) of indole not only
showed an obvious DPPH radical-scavenging activity but also decreased the oxidation-reduction
potential (ORP) of brain heart infusion (BHI) liquid medium. [Conclusion] The unknown metabolite
produced by the oxygen-tolerant mutant strain Aeroto-AUH-JLC140 is indole. The amount of indole
produced by strain Aeroto-AUH-JLC140 can decrease the ORP of BHI liquid medium, which
subsequently provides a suitable microenvironment with lower ORP for growth of strain
Aeroto-AUH-JLC140 in the presence of atmospheric oxygen.

Keywords: Daidzein biotransforming bacterium, Oxygen-tolerant mutant strain, O-Desmethylangolensin

2016, Vol.43, No.8

(O-Dma), Indole, DPPH radicals

KEF B (Soy isoflavones) & K &7 HAE K
AR — A, RSO
JFi(Daidzein) . Yeb} K2 (Genistein) Fll 85 &7 &
(Glycitein), K& 5 EIRAPLAMT, Hramt
TR B A A AR M KSR A A
WA, PEMLIARREA M B 2 5 nT 8 5 s il
AP — &% T R (Dihydrodaidzein, DHD),
ME S5 (Equol) Fn 2k 5 W 3 22 &) f 55 A R
(O-Desmethylangolensin, O-Dma)%5 £ Fi {4}
P,

T PR AR 40 AUH-JLC140 (Clostridium sp.) 2
AL 28 DA R et A vp o) B AT B A AR 22 IR FH
PERRTA , IR RAE RSB SR A T e I o o i s
Akl O-Dmal® . O-Dma AU 5 ARMES 252K
ER, Fl ERg WA i T HFM AR GV, 1 HS
ERg &5 A5, TEVS TIP3 5y TR T8 O
JRUO A YUY T 10 pmol/L B, O-Dma
AEAS A A A FLE AN MCF-7 iR R

H1 T AUH-JLC140 g/ MR bk, Hede |
BE R UL B A R AT A AR DR A 2 1 T AT
TMHIHGER M IR A T R R R SR A . iR
f% AUH-JLC140 W4 RE ), ARSLER 2 % gt T 1

= W N R S = R = A A AR
Aeroto-AUH-JLC 140", 550 H % itk AUH-JLC140
FHLE, it 28725 kk Aeroto-AUH-JLC140 35353 rhAS:
3 —Fh AR = o ABFFEIHZ A=
P Ay B Al FnasFg 4, e Hht Ak ig
NG A R ) )7 T A BRI Ak Aeroto-AUH-JLC140
i SEUATL A B AT A A

1 #e5E%

1.1 ##

1.1.1 AEEE: GBI 8 R s 3 ek
O-Dma 1 ™ #% K %A 40 # # Bk AUH-JLC140
(Clostridium sp.)” LA Sz Eikk AUH-JLC140 FTH 48 58
SR Aeroto-AUH-JLC140M" | W B %347 fy A 52 56
eS8

112 BEFEREKREFEG: MERERRE
AUH-JLC140 M3EFRFE R : F5—80 °C R URIRIEIT)
bk AUH-JLC140 7E Concept 400 R4 T AEuk it
SRR, LA 10% 2R M 2K A 1 mL B BHI
AR ERFRHE N T8 L B T, U AR
BTG R, ARG 7R A T AR N E R R
1824 h BIRFhF . TR TAER IR G SUARFPZE
KECH N : 5% CO,, 10% H, F1 85% N,, KA TAE
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DAL NZE T, K28 T WA RAE 100% H B
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1 10%NEVA S 0.1%0KEERR, B WA 90% Mg F1
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A RBHRMEYE GG L, % LMk
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T R I i [ I

SRR A PR SE AR B AUH-JLC 14078 A Ko 72
IR AR, #1120, R
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BHIE ARG FREE Y, JFR AR EL0.1 mmol/LIAYJIK
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1.3 RH¥MBRMHSESHE
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FERPRIREAE 200 mL B BHI YA 37 3 5 B0M
RO AR TA AR A, T e AR AR RAR
37 °C Bi3% 12 h, BRSO O ERAE IS
28 RAGET, ZE TRt riER 1.2,
o S FH Y 1 A 8 OR35S 0 4 R AT 4y
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10 mm), KEARHPTE 4 °C RAFFH
1.4 RHYRHUFEEWETE
141 MIBEEERE: B 2 mL %% 22k
Aeroto-AUH-JLC140 (35 IR T7 73 028 1 3 1 045
IR 1 mL ZEEE TR, TR YR
JATE I BEZZ N 150 puL Kovac 35, WLELEI
s, BAARJr SISk 14].
1.4.2  BREHEN: Kaifb)s ARy A ESI R
B ASGHEA T AE o
1.4.3 AZREEIRIG: Rl fb s AR B 7%
REFEIR S (H-NMR) FIRSE (PC-NMR) /M, #5571
%1 CDCls.
1.5 W|RRF=4 7S

B Aeroto-AUH-JLC140 FFh Tk 400 pL %5
TR 4 mL HriE BHI AR IR AT 5508 101 DY 3
WA, F 37 °C FE AR PR, o
BIERERNG 3. 6. 9, 12, 15, 18 FI 21 h HUfE, ¥
vt 14 2 B e A8V T A Dy ik ) 1.2, e
523 o 43 HE AN R ERURE RS ] WS | Rk g 1 g T A
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W= B A
1.6 WIS FEENE
1.6.1 DPPH BHHEFBRIRK: 1,1- 85230k
Pk 3E H 1 3£(1,1-Diphenyl-2-picrylhydrazyl radical,
DPPH)/Z —FERE F A H S, 72 517 nm T A
SRS, LACBEEVEREF, LIS M) L 658
xR, FHEANAT WA O EE T T . B
VEHEAS 26 38 AR 7 g A7), 5 1z et ] A
TRERA G, BT A B mL SRR
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Figure 1 HPLC elution profiles of the unknown substance

TE: A THETERR Acroto-AUH-JLC140 TEZS AN 5SRO AT B e Fr) s S50 UAH (3B 1] 5 B T4l 5878k Aeroto-AUH-JLC140
ANGSIN B S DN R N A B0 e OB (3 18T 5 C: RN BTSN I s D JRUH R BRI AUH-TLC140 TEZ AN B S
FIRRORAR (ISR s B R &R AUH-TLC140 AT 5 A AY B 0mA (g .

Note: A: HPLC elution profile of the unknown peak produced by the oxygen-tolerant mutant strain Aeroto-AUH-JLC140 when incubated
with the substrate daidzein; B: HPLC elution profile of the unknown peak produced by the oxygen-tolerant mutant strain
Aeroto-AUH-JLC140 when daidzein was not added; C: UV spectrum of the unknown substance; D: HPLC elution profile of the culture

broth extract of the original bacterium strain AUH-JLC140 when incubated with daidzein; E: HPLC elution profile of the culture broth
extract of the original bacterium strain AUH-JLC140 when daidzein was not added.

Aeroto-AUH-JLC140 A= By A 14 Jo 48 5 S hs b PIFEH, Aeroto-AUH-JLC140 fE3:ANE 6 h JFIAA
2.3 WA S W51 AR B, FE 6 h R FTRHI ) fry /D F s | e 1 32 kg o

HJTf# Aeroto-AUH-JLC140 7ES5FRalfA TIPSR (10%EeM5); M 6-15 h 5| WA il
B TF LR 7 A i e S H = A e, it R s ik ng|l LA ZR BT, 2 15 h i il i ik Bl s,
WRASHAS AT TR, 255N 3 iR, MBI 3 A 19.89 mg/L; 15-21 h M| SURIBRAR, 7ERGFRIR]
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B2 KRR LRSI FRRIL E
Figure 2 '"H NMR and *C NMR spectra of the unknown substance
TE: A: ML Aeroto-AUH-JLC140 B RAW BRI IR 0GB BREIARmRIE .
Note: A: 'H NMR spectrum of the unknown substance produced by the oxygen-tolerant mutant strain Aeroto-AUH-JLC140; B: °*C NMR

spectrum of the unknown substance.

21 h i, W[ N RER 8.19 mg/L.

24 WS XEEDNE
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EEARERT 2 ecm™, i TS R R, A
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T B AN [F) e BE NS (0.05 . 0.10, 0.20, 0.40
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4), 4 ATLAIEH, A RIR E 14 05 b 52 1o et [
e, HXF DPPH H ML 1EBRRE S gl o,
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2 oo (t) BHI Wikl e s m a0 B A il LA, R
S 002 S — T EE R 0.1 mmol/L A1 0.2 mmol/L fI5|WE4 a] A
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Figure 3 Kinetics study of indole produced by the 0.17 mmol/L), ik, HEtk Aeroto-AUH-JLC140 ;=

oxygen-tolerant mutant strain Aeroto-AUH-JLC140 A YIRS G B BHI AR 353 10 E Ak -4
< HLAL, S AIZ B AR AR AR AE B AR
s—/ 50 -
g 3 Wit
g
g aor A RIS E R T EHLS], HATRZ U 2R
§3m MRS SOD Fid A LWyl (IH e = i3 AL A
& ). DTSR, it 575 Hk Aeroto-AUH-JLC140
e X 3T 3o 7 A Ry PR £ A3 1 A U R
<
E.o 10l B, Bk Bacillus alvei™ . Klebsiella oxytoca™ .
:ED Proteus vulgaris™" . Porphyromonas gingivalis™
c}? 0 Fusobacterium nucleatum™"  Prevotella intermedia™"
H Escherichia coli™ 47 A= |0k, (BRI BERE L K
_ = ] 4 EI[ A=A Al
M4 REREERH DPPH BmEeERE s o DRRTORPET PR . 4
Figure 4 Comparison of the DPPH radical-scavenging ﬁﬁﬂi’]ﬁ’ jt%ﬂ:[ﬂ MG1655 7£ LB iﬁ?%%qj?i ]
capacity of indole at different concentrations Wi 0.5-0.6 mmol/L, 4[] LB B33ty

R RIMBARING MRAY BHI & KI5 5T 20 E A F B (8] B9 {L-i% SR BT EEAL

Table 1 Comparison of the oxidation-reduction potential in the BHI liquid medium added with or without indole at
different laying time

L i) BHI R A4 #7 4 A 0.1 mmol/L H5]% AT 0.2 mmol/L 15|
Laying time (h) BHI liquid medium Add 0.1 mmol/L of indole to medium Add 0.2 mmol/L of indole to medium
1 —60.5 —62.8 —66.1
12 -15.3 -19.9 —26.6
24 36.8 27.3 11.7
48 69.3 41.7 24.8
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52, Ui 275 Rk Aeroto-AUH-JLC140 154 2354,
FAFT (RIS A ARG T4 h 30 AR KR, FER A
HMRESSTE I — 2 LA 28 R 32 2 53 1 PR3P 545
FAIU3 3k el s Ry T A A0k O 4 4 5 s 4
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