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Isolation and Identification of Bifidobacterium animails
subsp. lactis in Fermented Milk Products
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Abstract: Two strains were selectively isolated from the sample of Mengniu fermented milk product on
modified MRS medium. Strain BB-12 was selectived by morphology observation, it was consistent with the
characteristics of Bifidobacterium sp.. On the basis of polyphasic approach: morphology, physiology and
molecular properties, it was evident that the strain BB-12 belonged to Bifidobacterium animalis subsp. lactis.
Analysis of 16S rDNA sequences (GenBank accession No. GU116483) and atpD gene sequences (GenBank
accession No. GU116482) revealed that the latter had clear separation of two subspecies while the former

was not possible since their sequences displayed at least 99.1% homology.
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AT 32 1, PR UE A L 7= b e AT Ak BAR
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77 R RN SR A JLTE T A TR, B PR A f
FREFIED B 22 4s, 7E 2009 4E 3 J] TAERR B R &
AT T A TFFAESR AT T A 7 3 1t AR T D 44 5 )
ARl T2 LBC T & L R Fh 44 B ) LI bR
(BB EMeg (2009 ) 74 5 )rp 8 sh 49 SUSEFF 14 (B.
animalis)MFL XU AT E (B, lactis)/3 A 7l T
A R TR Rl AL B ) AT T Bl LR Oy
B AR RN B ) RO T AR B A SR
R RRARE, AR Tl R i A ) B R 1 2 S o
IR A A L i AR AR R

H Meile PN FLOUE AT B HEA T T 8 UCHE 14 A
K, XTI 4 2 M AT I 4 ie A RAT 1 . — BB
R T H 5 S BB RT  A VIAE DG, R R LA
WA B FF Y TR AS2ARE . 16S rDNA
J¥ 3143 Hr il DNA-DNA 24385, Cai #2380 FLSUE AT
PRI RS S B AT B R R 44 . (R,
By EEIUESE, 40 Ventura F1 Zink!®! Zhu 217 Liesbeth
Masco ZEBIRF R (9, TA kL XU T T 1 5l 4 B0
U IR T € R A N % iy S R s = S5 TW LA
TH ARG, B BUEAT B ERT 00 25 O Bl
I FF TR B W W, 8 L R AT TR 28 s R
AR AL A BT, E XA LT 2K BTy 5
FE T BRAR D

AR S ) 2 ) [ N A 5 SR SOBUBFF I . 5L
R B TR AR P AR DR () B 5 IR
FA BRAS w Al AR o 4 — il a7 2 50 1 7 Pk i A
MU FF TG O I, S %207 o R S A4
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BEAREN : R FLRYI(250 /), A redt

5 H20080605 [H: %A WIEAF & BB-12 (Bifido-
bacterium BB-12%). WERRFLIT 1 (Lactobacillus aci-
dophilus) . W&FEEERE (Streptococcus thermophilus)
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£ R FL AT B (Lactobacillus bulgaricus) 4 FPF,
PR T4 ]
1.2 EFERIRAF

MRS Fifig 15 #7= 4L  Difco 288210;

WETHRXNEE W (10 g/L): Sigma D-9016,
0.45 pm FLAR TR FLIE B 3 U B 1A 5

LiCl ¥ (0.1 g/mL): Merck No. 5679, 0.45 um fL
AL IR B L IR BR A

R R K e 2 R 75 W (100 g/L): Merck No. 2839;

MK MRS BifEEi 3 AT MRS BilgR 77
F:(Difco 288210)H T A 5 mL WA FH & RN EhE
W, MA 10 mL LiCl %, MIA 5 mL #h2F s
PRI

PRAAREFR A H H A =22 MGC;

Tag DNA %4 . INTP . DL 2000 Marker I [
R A PR |

GoldView Il |7 4t 57 2 7 BRI R H AR A PR |
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oAt A~y 24 i 24 R 1 1 32 B 7 A A 4
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21 EHRR S B
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0.85% K T2 A= FRER 7K v O FE B8 2ROV M B, R
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WA E | mL A 10 500 R RE, B4R 3 A
SRR, B —F B E 0.1 mL 3% F HiJe i 4r
PP MRS 555 5P Al 3R T, B R B (] B ik 2
B, FKBEURAT BRI S0 A, I 5] B SO PR i) 2
PGB P AR B IR A G SR 37°C K AR
72 h+3 ho HATHTEIEEFANMIE S WL
2.2 Biolog 2B FIMENMEETRETEMIE

=[15]
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B TRk B2 PR A TH 5 3% Bk Biolog Universal
Anaersal (BUA) + 5% IfL(B), 37°C 1537 24 h. 45
TR FH DR 4RV TR 58 TP AR (AN-IF), MR 65%,
FERPE AN/100 uL, 37°C 1555 24 h,

W5 R AR 858 TOEBL(AN-TF) A Biolog 4 H
AR S AL, WA 96 LB ARk, f
Biolog Micro Station System 4.2 /40 #1, HLAFEEH
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2.3 atpD EE X 16S rDNA FIILFE

2.3.1 E X4 DNA $2B: LK 4] DNA B 52
RESCHR[16]0

2.3.2 atpD EEF 16S rDNA F 5 EY 18 RN
PLEA #E BB-12 JE[K 4] DNA A#itk, LA atp-1 Fl atp-2
J51Y, X atpD FERBEATY . ST S atp-1:
(5'-CACCCTCGAGGTCGAAC-3"), atp-2: (5'-CTGC
ATCTTGTGCCACTTC-3")*1, PCR R4 S W A

% 50 uL 2% 20 mmol/L Tris-HCI, 50 mmol/L KCl,
200 umol/L dNTP, 50 pmol 5|4, 1.5 mmol/L MgCl,,
1 U Tag DNA % & i .PCR ¥ 34 I i £ ¥ : 95°C
3 min; 95°C 30 s, 50°C 30 s, 72°C 2 min, 30 ME¥F;
72°C 10 min; 4°C {£4¢. LAF#K BB-12 K [H41 DNA
AR, LA 27F F 1541R M54, X} 16S rDNA J34]
WATY S . 51¥F 5]k 27F: 5-AGAGTTTGATCCT
GGCTCAG-3', 1541R: 5-AAGGAGGTGATCCACCC
-39 PCR W AR RBRBI A AN, HAh S apD 3
PCR FZ W AR ZAHIA . PCR ¥4 5z )b #2 : 95°C

5 min; 95°C 1 min, 56°C 1 min, 72°C 1 min 30 s,
35 AMEER; 72°C 10 min; 4°C 77, PCR ¥ 4 7= 7E
1% IR EEE RS LUk o> B A, SRR Goldview,

233 FIME. M RRZABERMEIME: difk
J& B PCR =91 ABI3700 & PR 4300 5 o 00 17
e EART EWE ARG R A S8R W7 455 H
Chromas #K 4 2 B IE J2 J¢ 41 & 3% N TR % . i
GenBank 3453 FLFF 141 J& AH G R Bk apD FEH T 51, DL
Clustal X™ k47 ¢ 5]t X} )5, Fi MEGA 3.1 fy
Neighbor-joining ¥ R4 & BWE, (T 1000
YK Bootstraps £ 5 . X 16S rDNA J¥ 81 47 [ FE#R A,
M RFE R EW

3 GR50W

3.1 EHHS BN
TE K MRS B F2 56 LA A AP i Vs A K, Bk
BUMAIE TS, E— 0 stk a5lamsh 17, 27,
WS K TR FRAE R ARSI 1.2, 3 e 1),
Bk 17, 2" I P VR T SRR AE S AN R A A 25 ]
X4y, WA HIWiE R 178 BARWAE BB-12, %5tk
T 28 22 A6 SUBCFT T J8 FRAE A
3.2 Biolog 2 HIIMEMNEERFEMNAMBEE
Biolog 4 H il 1 % 28 R Gu 45 i 45 S 1T Pk

BB-12 XU ¥ B J& (Bifidobacterium sp.), K&K
3.3 E[HE4H DNA 2B, PCR ¥ #E5F5INE
FEHA L 20 DNA 7 BeR T 23 kb, ¥ /& PCR
PRk B Xt atp-1 1 atp-2 §788 arpD KA
A B, BIAAHZ R 1.1 kb (B 4), JHBIHIX 27F i

1 [RE|37°C 5 3 d BEiRES

Fig.1 Colony morphology on anaerobic 37°C, 3 d

T WRE AR 2RI T A E R R . AR AR
R MRS KEFRE: b, B ORI @ MU AT, RV
JINTTTT 2 375 B AR B A B TR AT

Note: Strain 17 and Strain 2* on MRS with dicloxacillin, lithium
chloride and cystein hydrochloride. Big, white colonies are Bifido-
bacterium sp., small colonies are Streptococcus sp..

2 EEk BB (x 1000)
Fig. 2 Micromorphology of strain 1* (x 1000)

3 EHR 2B AR A5 (x 1000)
Fig. 3 Micromorphology of strain 2" (x 1000)
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1541R §"34 16S tDNA J¥41], HEYZH LN 1.5 kb
(Bl 5). apD B J¥ 5 #E GenBank % %5 H
GU116482, 16S rDNA J¥4I7E GenBank % s¢5°H
GU116483,

x1 SBEREMR MRS HEHEFER
B & 4 AE R A B 7S

Table 1 Morphology of strain 1*and 2 on
modified MRS agar

Hikkg = ) )
E]St . W IE S TS
raimn .
number Colony morphology Micromorphology

FLef, REobH, b EXREE ERERR, Y5
1 REER, %S, W, DURZK, (0.63-1.25) um x
VEHEARY) 3 mm, (3.12-6.25) pm.

Tofa, REDCHE, M = RHEME, WHAR 2R,

#
2w A mm. BNKEE, ERZ 1 um,

4 THE#k BB-12 arpD & PCR ¥ LR

Fig. 4 atpD gene PCR amplification result of strain BB-12
¥E: M: DL2000 marker; 1: ik BB-12.

Note: M: DL2000 marker; 1: Strain BB-12.

5 & # BB-12 16S rDNA [F5| PCR ¥ 45 R

Fig. 5 16S rDNA sequences PCR amplification result of
strain BB-12

7 : M: DL2000 marker; 1: Btk BB-12.

Note: M: DL2000 marker; 1: Strain BB-12.
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34 ERARABHMHMENRZLESN
A Escherichia coli ATCC 117757 Jp4Mit, #y#
Bk BB-12 16S rDNA J¥ 8 RGEL FH (K 6). bk
BB-12 5 8 AU AT R 19 2 S EFF B. animalis subsp.
lactis DSM 10140, B. animalis subsp. animalis JCM
11907 I 278 43 28 1 2 F il 9 — 4~ 43 I, Bootstrap
SCHRERE 100%, Hkk BB-12 5
lactis DSM 10140" . B. animalis subsp. animalis JICM
11907 J7 4 [RIIE M TE 99.1% LA -, 5 BUBEAT 1 J& N
AR FEVEE BT 97%, %58 4518 sh ¥ MU FT

W (B. animalis), EFKF- FA R0 HEE
PI—HFANFE L. rhamnosus DSM 20021, L
gasseri DSM 20243 . L. amylolyticus DSM 11614, L.
acidophilus ATCC 4356, L. helveticus NCDO 2712 fy
HNEE, F TR AR BB-12 apD JER RZ G K B RH(E 7).
itk BB-12 5 B. animalis subsp. lactis DSM 10140"
T H A Z KR B. animalis subsp. lactis AR 43 ISIE &
T —40 32 F, Bootstrap SR K 52%. Htk
BB-12 5 B. animalis subsp. lactis DSM 10140" ¥ 4]
[W] Y57 b 100%, 5 B. animalis subsp. animalis
ATCC 255277 [d]¥EN 97.2%, 5 B. bifidum ATCC

Y5 B. animalis subsp.

29521 [ 5N R 96.1%, 5 WU AT 5 T8 P9 Ho e Fh ] 5
PR T 90%, %5 4538 0 3l ¥ XU 1 14 2L 3 Ff

(B. animalis subsp. lactis), TEW.F7K G IRIEFH)

Fe#5 16S rDNA 40 atpD FEH I R FE K E 4
Brasf, WMAXBAR S HA —BUnib MM RS L
R, HE, FETFRVEER T 99.1%0 16S rDNA JF
G5 HT, B AUE FL R DSM 101407 Fi13h
YIS SR ATCC 25527 58843 TF, T 84 3L
B FLE R DSM 101407 F15h 4 XU; h# W A#h ATCC
25527" B atpD FEHFIA 28 MREATER WAL, %
He2FRIRF 2.8%, LKA EES I
4 Wik

LG FLBR B R L MRS |, & & W3
PR FLIR T AT AR K, A KRR AR 1 FLIR
A 1 7 B TR YR TR SR BB S HELLIX 4y, ANl
TR AT A BAG HT20 BUA (8 U B T4

Fr(GB/T 4789.34-2008)'", 5306 7E BBL. PYG.
TPY ik B A Z B0 Rk 43 5 67 726 AR AR S
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100 | B. animalis subsp. lactis DSM 101407
100 'BB-12 (GU116483)

58
93
62 B. gallicum

— B. animalis subsp. animalis JCM 11907

B. choerinum ATCC 27686" (D86186)

B. pseudolongum subsp. globosum ATCC 258
B. cunniculi ATCC 27916 (M58734)

ICM 82247 (DR6189)

£eT
00

B. magnum JCM 12187 (D86193)
B. bifidum KCTC 32027 (U25952)

E. coli ATCC 11775T (X80725)

El 6 &# BB-12 5tHXF8) 16S rDNA FII R GE % 5 #
Fig. 6 Phylogenetic tree derived from 16S rDNA sequence data for strain BB-12 and other species of the genus Bifidobacterium

H: RA MEGA 3.1 i, S87 % 87 B /R R ¥k BB-12 5AHCR Y
KB WIS H R Bootstrap fEK T 50% ${i, E G E. B.

16S tDNA FHI R G A F W, #4T 1000 WAL A5, Kb

: Bifidobacterium; E.: Escherichia.

Note: A neighbor-joining tree showing the 16S rDNA phylogenetic position of strain BB-12 and the relatively species using the software
MEGA 3.1, Bootstrap values greater than 50% are shown in 1000 replicates. Bar, 0.02% nucleotide substitutions per site. B.: Bifidobacterium;

E.: Escherichia.

52| B. animalis subsp.

98

100

99
75

100

0.05

B. animalis subsp. lactis DSM 10140 (AY487153)
BB-12 (GU116482)

lactis NCC 330 (AY491985)

lactis ATCC 27536 (AY491983)
lactis NCC 239 (AY491984)

lactis NCC 402 (AY491987)

lactis ATCC 27674 (AY491988)
animalis ATCC 27672 (AY491986)
. animalis subsp. animalis ATCC 25527 (AY487152)
B. bifidum ATCC 29521 (AY487145)

B. coryneforme ATCC 27686 (AY487147)

. animalis subsp.
. animalis subsp.
. animalis subsp.
animalis subsp.
animalis subsp.

100! B. choerinum ATCC 25911 (AY487148)

B. catenulatum ATCC 27539 (AY487146)
B. dentium ATCC 27534 (AY487149)

B.
B. longum subsp. infantis ATCC 15697 (AY487150)
B. longum subsp. suis ATCC 27533 (AY487151)

L. rhamnosus DSM 20021 (AY487159)

breve ATCC 15700 (AY487154)

L. gasseri DSM 20243 (AY487156)

L. amylolyticus DSM 11614 (AY487155)
6E|—7|j L. acidophilus ATCC 4356 (AY487161)
98 L. helveticus NCDO 2712 (AY487163)

7 E#k BB-12 5HEXHEY arpD EE R KK E K
Fig. 7 Phylogenetic tree derived from afpD gene sequence data for strain BB-12 and other species of the genus Bifidobacterium
HE: SR MEGA 3.1 BfF, B35 B R Btk BB-12 SHHCH Y atpD LIPS ALK TW, #47 1000 iR RIS, Ef

KE WIS K 578 Bootstrap H KT 50 9% B, B 5] st £4 1 2.

Note: A neighbor-joining tree showing the atpD gene phylogenetic position of strain BB-12 and the relatively species using the software
MEGA 3.1, Bootstrap values greater than 50% are shown in 1000 replicates. Bar, 0.05% nucleotide substitutions per site. B.: Bifidobacterium;

E.: Escherichia; L.: Lactobacillus.

FE S A AUER A = P R, B RUELFF B8 R Y% R T
Bo BN 2EEEE XTI ] AT — S A G T AR,
Pk ATV 26 56 R B PCR 0 SUSEATF T B I 6
AFP1S BRI AT TIE, FIZ L AT IE A E A
ai P OSUSE AT B B0 . R AR U T — o 9
UL P25 B0 5 3, AR R 2 BO8UE F T H
A7 2 ZUBE T B AT 40 S MR K A 5 o SRS SR 9 R

P, ZEMR MRS BiFR3E FA 5-1R-4-5-3-15] -
B-D-E LMY BT, AERIY), 8 U T B K i IS )
R I, 77 A B S N . ARG Y, AR Y
MRS iR HL3Emt b, A NEEFEH R . hik
Job 22 \ LiCl, AT — g A5 B 4 il B SUBE AT 77 LA S i)
LR R AR K, FEARIE SR IR s i, A AT
MUBAF R A, BRI 2 A R4 BR A [ I A= K
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EUAT 38 2 P T T 2 S AR TR A A LA I 43

Atp Y TFIAG 8 DHITEAELE, XN E—A
7.3 kb ) DNA R Bt o FEAUEFF IR H atp BT 5
WYk atpBEFHAGDC, X5 B A1) HAB 40 & atp
I BN, Atp #RYA T4 S F1-FOATP i, ‘&
bz S A A R £ A 71 B L W O S 3 B
1) FO 43, M AU AT TR 7E R PR 258 T AR K il
BOUER, TREMSUEAT G AN E pH BIFREE . Atp
BRO\FREIE arpD BE D HAT AR w5 0 F e M 0 ok
P, 1A VE MR R FARIC P, AR
2E LI arpD FEFAHEE 16S rDNA J¥ 51 1E 8l 41 XL
I A TR AP K- 5 28 A B AT 3 B

b 5 ) Fh AR S B D) S A B Y E AR AR, —
SET A AR R R AT 23 R A AR Y e 8, AR EE R
DR X A A 0 S AR I 2 25 TR I, LB AT A
FREZ, (IAZRRANER S E T ) R\ 81 H
T 33 ANFP, N RS R FRAHAN, DR BB AT B
) 22 3 DR A Mk S A5 R E R [ RE, A et
N AH H AN SEAH B EDIE S E S . AT, WK
BB-12 7 M SOUIE 545 6 SUBL T 127 J& FF-AIE, Biolog
WE R G h U AT 1 & (Bifidobacterium sp.) R4
R, 16S rDNA #4534 15 2| sh ) SUBL AT 7 (B. ani-
malis)Fh K -5, atpD 3L R 43 145 21 8l 4 AUE FL
WA (B. animalis subsp. lactis)WFPKFMgE5, £
S E BOR T B 5 Z 5L 73 e Il 45 S B AW 5

2 % X M
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