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Prebiotic Properties and High-Density Culture of Bifidobacterium longum B2-01,

a Strain Isolated from the Intestinal Tract of Infants

PENG Yunyan, ZHONG Shuying, LIU Dongmei, XU Xilin™®
(School of Food Science and Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: In this study, a Lactobacillus strain was isolated from the feces of healthy 3-month-old infants in Guangzhou,
identified and named as Bifidobacterium longum B2-01 by molecular biology, and its probiotic properties, such as in vitro
antioxidant activity and hepatoprotective activity, and high-density culture were investigated. The results showed that
B2-01 had a strong ability to scavenge 1,1-diphenyl-2-picrylhydrazyl (DPPH), hydroxyl, superoxide anion, and 2,2"-azino-
bis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) cation radicals and to resist lipid peroxidation. At the highest
concentration of 10% (V/V) in the fermentation supernatant of DMEM medium, strain B2-01 increased the survival
rates of LO2 cells against hydrogen peroxide damage and alcohol damage to 89.10% and 91.38%, respectively, while
significantly reducing the transaminase activity in hepatocytes. The optimal conditions for high-density culture were determined
as follows: yeast extract concentration 3.45%, glucose concentration 2.48%, lactose concentration 2.79%, bacteriological peptone
concentration 3%, and oligogalactose concentration 2.5%. Under these conditions, the maximum viable bacterial count of 4.20 x
10° CFU/mL was observed in the fermentation broth, which was 6.45 times as high as that before optimization (7.71 x 10° CFU/mL).
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KB AFEB2-01AEFME T KEERAES L4
SEEGE NN R B L Rk A3 B, JF T2021
FEIHTHARAFT T R AW B R O IRAF 1 T
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FE SV A1 AT T B MR 9538 (43100 mL BLEHERS
FRILIRNS mgBLUL Y 2 EL) , KA 48 h, HEHUE
AT el ERRINERm AR S . Nl
B2-01 MR B V& A AT ISE,  FF MR EBRECAl B 7%
HATHEZ QY BRI AES.

1.3.12 KT 16S rDNAMN FF K 3 Fh % 8

PR ) & Mg UV 7 LR LA FRDNA, K B bR &
BB 0 (8 000 r/min, 5 min) HUEE/E, PG AER
BAKEGHIFEREFZIRMENLS, HEDNALE
WA S U AR IDNA, KMIDNAZERE, 450D/
OD,g0 i N1.8, N LLIZDNA N . F4HH 16S rDNAE]
YI2TF (5'-AGAGTTTGATCCTGGCTCAG-3") F11492R
(5'-GGTTACCTTGTTACGACTT-3") #H{TPCRY 14, ¥~
WA Sy: 94 CTRAZMES min; 94 CAEM30s, 58 CiE
k30, 72 CHEM0s, 28 MEH; 72 CIEMHS min''”,
WPCRY 1Y | Bois &) M L EAE W) A w147 16S tIDNA
M. FINCBIZUE FEXFB2-01 1 #1)16S DNAJT 51347
BLASTUH. X407, FHFIFIMEGA 6.0% 15 F2E #dk Ak Bh 85
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HEAT B8 BRI AN S AL A B R
132 RSMUEEALIE I E
1321 R s il 2%

LK B AT B ATCC 15697 Ay M Ri#k, TG i AR 3
SRR R R T VR IR FE 43 ) A B &5 X 10%, 5X 107,
5%X10° CFU/mL, B> (8000 t/min, 5min) H 357K,
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Xt HE
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Aue™ g~ Ayger)
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1.32.5  ABTSFHE T F HH LIS B2 e
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KR, 4 CHelti) , HMTTERE 5 DMEMIERE ;3
BEAZARFRLL1:9R A 195, HIAEMTT LAER (7 I
R, FEEEDL) o IIA100 pL b3 B FH 4024 his,
WR T4 M % 7% I, 100 pL PBSYEVE2 Yk, 6N
100 pL MTT TAEVR 4k 4255354 b5, WIFRFEm, H
PBSYEW G & FLIMA150 uL DMSO, #E#10 min, &
Asooume 2 FIZLFIDMEMZE 2 B IR I B AR AR AEIE F 4%
X 6) itH:
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Aﬁ{l'!

1333 EE ARG L0240 SR Y () 2 ST

AL EIE T 0.22 pmPEfE T JERR T, - FIDMEM
AR IR RE R 1.0~3.4 mmol/L, 7[RI FE (13 AL
SEMTARehE, M (6 HEMEER. a4l
F ¥ EEDMEM 5¢ 445 75 3 B AR S b SR TR
1334 S EAEI I LO24H f A7 7% 220 e

F1100 pL 3.4 mmol/Lid A 45 147 AL BELO241 U6 h/5
FEEEFE BIEW, FPBSIEHBEEMAL00 pL A A FARFH 4y
Ok B L W IDMEM 58 4 8% 77 36 /E 24 h, AA4ZH
HHEEDMEMSE A 15 7R AL FRAR [ 1), i (o) T+l
FAFIE 2
1.3.3.5 PRSI A545 L0240 A AR L fr 4 °7.

100 pLEHARFEAEB D E (2%~14%) LFEEV
W DMEM e 4 35 72 5 /E F T 4024 h, Br3e4h s B
X (6) HHARAER. = AFLHAHEEDMEM 58 45 5
HEERCE.
1.3.3.6  ZEERLO240 AAT % 2R AT BES J100 58

SIS A 100 pL A 5 4 PR 93 $06 % 2. 1 A A ]
AR UK B EiE M DMEM 58 4 85 77 5, B8 40
100 L& H AR 5 $6% . FEFIDMEM 5E 485 77 8 25
#4100 L DMEMSE & 1572 55, (EH T4f24 h)s,
X (6) WHARAER, FRPER TR LIERIEE E O
Erh, 8000 r/minEg 010 min/FHC_EIEW,  HR A& E
IEWALTFIASTIE /7.
1.3.4 KB #B2-01 ) w5 i 15 9
1341 AN[EVE IR0 B A

WS  [AIMRS PR 7 55 7% 5 o 8 081 & M sl AL 0, ff
HAF R T N2% 3% 4% 5% 6%.

BUR: IIMRSAZ IR A IS N B Sk 5 1 2
wHEM, FHARES AN D% 2% 3% 4% 5%

AT R R SRR DI, 55
HZATHKAEL00 CR¥E H n# 45 #:90 min, 485 2045
g, KIEpH 7.040.1, R H 25121 °C kKR
15min; [AIMRSA 85773 FP I Pa £ i B 3R 2 FUbE,
AR BN ANLO% 1.5% 2.0% 2.5% 3.0%.

THLER: MRS 72 58 th iR i iR 85, [ 1
LR BB MN0.02% . 0.04% . 0.06% . 0.08%.

0.10%; ¥SINtRFRSL, 197 20 & 7 %05 1 90.005%
0.010%. 0.015%. 0.020%. 0.025%.

3% (VIV) W4 Rl 8P = 0 A K BB T
B2-01, 37 ‘CH;3%18 hJm Il 5E i i L
1.3.4.2  Plackett-Burmani® 4 %11

TR R E RS R, DIBEEHR R 4l
SEOMR. FLRE. ARSI LR A N & S s e R
=, LIS BEEChm B AE B v Plackett-Burmanid 36, HAK B
T RMFR . RYEPlackett-Burmanifdh 25 5, %!
XTB2-013% B HUR i i K3 MR 3R .

#:1  Plackett-Burmanid 35 il P4 £ S K F

Table1 Codes and levels of independent variables used for
Plackett-Burman design
% K
—1 1
A RRZASOR RN/ % 2.00 4.00
BAN T 2 5 ARSI/ % 1.00 3.00
CHLWER &/ % 2.00 4.00
D EVER IR % 2.00 4.00
BRI LA N /% 1.50 2.50
1343  fbEREAL it

I8 1d Plackett-Burmanis 46 FP 6 B2-017% B £ o1 ik e ok
MAI3 AN 2 PR 25 1R 0SB i e L e Ty ) Joab G, AR
T K2R

#2 IBERCYERAR T A Bk P
Table2  Codes and levels of independent variables used for steepest
ascent design

RIS ARRRZIENRINGE/%  BREIEPERINE/%  CHBERINE/ %
1

2

3

4

5

2.00 4.00 2.00
2.50 3.50 2.25
3.00 3.00 2.50
3.50 2.50 2.75
4.00 2.00 3.00

1.3.4.4  Box-Behnkeni 411

T B SEME 3 R 56 45 SR B hk b, ff o v 12 T R 56 1)
Wl i DAREREIRZ KT 0 260 6 RH LB VA & D 5 i [
=, DIEE AW AR, 513 237K F i) Box-Behnken
W, A RWNRIFR.

# 3  Box-Behnkenid 353 i|-Pd % & KF

Table 3  Codes and levels of independent variables used for
Box-Behnken design
. KF
= —1 0 1
AR EER SRS I & % 2.50 3.50 4.50
BHEEIEA &% 2.00 2.50 3.00
CHBER N /% 2.00 2.75 3.00
1345  BAIGIE

) w7 TS PR I8 A PR B B 2% AR 3R AT R SR B, L
PR TN 5 SR UG AE SR E R A 2



32 2025, Vol.46, No.01

E6miltl Z

XY TR

14 Hisabr

FAMEGA 6.0% {144 i Z 4t dt b . i Design-Expert
10.0.74% 4433 17 Plackett-Burman fll Box-Behnken i i 5 11
585 M. FISPSS 22.0 % A4 X Sz 46 B4k ik 47 8e i 43
Bro HOrigin 2021k kT4 . ARG BEES NF
17, SRR 27 22 43 W PO RS 15 6 56 20 B S 56 45 SR 1) 1)
ZE5t, ZR R EMKFH0.05.

2 ZRE5

2.1 BEARB2-011 73 B ik S A o /K- 4 58
2.1.1  RIPRB2-017) B ik ML &AM 5

M T BEFUMR IR B3 H % B2 JLISAE A i rh 7
BOPRE BB MRB2-01. H TR, B VE T A HRRAE Jy v [a]
i, EAAGHAEY, REDUEALE, LEE
Fo BUAEJE B AR, U RO 2 R

A RFRIREY Y
B {},:

‘7_' 1 §
i e 4
rl . I

; J

-

I-‘ el M.J. g ,‘-ﬁ.
A KU FEB2-01 VA LA E B, K XUBHF HB2-01 22 [RGL ]
P KM AFHB2-01 1B 457 W 4
Fig.1  Morphological observation of B. longum B2-01

212 BitkB2-O1HF4E

FINCBI%UE FE % # #kB2-01/116S rDNA ¥ 513k 4T
BLASTELRF, % HEFI16S rDNAF I 5 H45  rp s
KB AT B 22 LI B B FR 1 16S rDNA T #1 AR ALLRE 1R &
(>99%) , H5EKIEHF 2 LI FR2533 [F) Y5 1k 3
100%. HIE2AT%0, BARB2-01 5K A0S 5 22 ) LI Fh{E
A —Nr 3, U RRB2-01 5K XU AT 3 32 ) LV F o 4
KRBT, T LAHE FARB2-01J& T K AU AT . bk
B2-01 T T-20214F9 H L HAET™ ZR 48 Tk A= ) W P A ek A o0 R
i, {5 5 WGDMCC No. 61911,

95% B. bifidum strain NBRC 100015

100% B. bifidum strain KCTC 3202

B. breve JCM 1192

B. longum subsp. infantis strain 2533

B. longum subsp. infantis strain CICC 6069
B. longum subsp. infantis strain LCR8

B. longum subsp. infantis strain B79
B2-01
B. animalis subsp. lactis strain MG4516

99% B. animalis subsp. lactis strain YIT 4121

B2 KM RB2-0108 R 45K 77
Fig.2  Phylogenetic tree of B. longum B2-01

213 TEKB2-014E M AL % g

FHRAT A, BEEB2-01 A LA B, Har bR
FHRERE . HA0E. IR, b H BRSOk ey,
K BUEL R B 22 ) LRl AS eI F L-Bal B b, i HeAth2 AN
FRRT AR, ML-BT A B R F S R, B ARB2-01
F103 43 25 T AW ) T A OO AT T 2L R . R R A e
RIS AT B 2 ) L A7 B ok mr DA P i 4 0 1
FREN, 1A L AR AN RERI A, 5] — S ) B R 1)
— PR AP BE AT TEZE 5

4 BBEB2-017E PR AR 5 e A5

Table4  Biochemical identification results of strain B2-01
Eicfia 4R EEL 4R EEUD GRS
HEMNER - Lk + o-FE-D-HFERT —
il - s + o-HFE-DEE T -
TREERE - FS + N-C -k -
D-BfrfreeE - HiEm + AT -
JRGEDAY - ALK - fEALTT -
iR + RN - D-FTHirpERE -
D-AHE + TR - HIEE -
L-AHE - e - EAY i -
W 7 - e - EHH +
B-FFE-D-AREH - iU - bk +
o + D-F—fk - i -
JERE + DKk - B -
D 4 - D-B5ik bk - YN -
itk - D-#HE - 2k LA -
A= FE - L% -

e — Bk, B

22 MHMUETEERT G R

DPPH [ H 535 Fr &by, R BIRE i P b e 7o
S, HEBAT A, B2-01F1ATCC 15697 1 3% Wi b
DPPH [ 3 (68 3 2R BB I K, LR B AR IR
JE 5 v v R R AR R L R 2 S B R . I TR R IR FE B B2-011
IEW M DPPH H £ Fr B8 /1 2.3 = T ATCC 15697

(P<0.05) , {EREHMIKE T (5X10° CFU/mL) i
B3R n] 1k %1)93.93%.

BEHBESERK, YHEEET KPR 2%
SIDNA#G . AR BRI p Y, AT S 8L
MNEEER a2, MIE3BAIA, TESLI HbRIRE T,
B2-01FIATCC 15697 1] Fif 3% 4 B H A — € iE kR
fe/1, MLZ T, TEHRERIKE R ATCC 15697 i i
BAMEERELESTB2-01 (P<0.05) , HEEEE
BARIKE (5X10°CFUmML) R - LRE 2R, It
AFB2-01 i 12 B R 25 bR 2 5y AT 1A $98.87%

HEBCH %1, BEARTREMIKE FATCC 15697 1iF
A 2 7 B S B 208 & T B2-01, (H2 R
PRI TF %5 X 10° CFU/mL, B2-01 I ik (48 A BH 55
T Eh 25 7 B 6 B R R T i IR, e v T
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91.15%, TGATCC 15697 L3 Bixt i S B 1 1 th L 17
B AL A1.96%18 K 5570.06%, HIEEN,

FA SR A A B 2 1 B 2R R e

%l 3

Fig. 3

anion (C) and ABTS cation (D) radicals and anti-lipid peroxidation
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A 430 1 430 4679 0.0002 T
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