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ARERHEAE R T TT2895 B K EABRTR 103

B RHEA AR A 430, BAREFI &R,
M2 05 2 W %) JLB=1510, ] At — SR A= Wy B H A7 FR 28
Hl

AN T H W :NaCl 0.2 ¢/100 mL, & & H A
(Pepsin)0.35 ¢/100 mL, A H& 4 1 mol/L ) HCI
JH# pH N 3.0 Jo , i uEBR A, & . AT
BRI a WA b W DMARLE 2: 1 IR G H A AN T
W, a JBEMRVE . EOKEREN 1.1 ¢/100 mL,NaCl 0.2 ¢/
100 mL, % & 4 i (Trypsin)0.1 g/100 mL, # % pH
{68 8.0, T UE BRI , & M. b.JH I W . Bile Salts
(Difc)0.9 g/100 mL, % pH {H >l 8.0, 1 IEFRF ,
#wH.

AR FRA, LT G BT AR A TR A
A CMLS1 A9 W 0055 , H AR AR B 1T 28 ] 5 44k
TAER (mE B0 L PO6E B PCR X, F83R K
IRBHEA R R 3 R I Z8ROK R A%, H ASHES
AT
1.3 BEHEE

2R A A MRS 85775 8 A PR 10.0 /L, 4 A
¥ 100 g/L, BEREH 5.0 o/, FrE R A — 8 2.0 g/
L, #i % #E 20.0 /L, i3 80 ml/L, Z B2 #N 5.0 ¢/L,
WEIR A —H1 2.0 o/L, BLFREE 0.5 ¢/L, B FR4E 0.25 ¢/
L, LR &2 0.5 ¢/L, Bilig 15.0 /L, 218K 1 L,
pH 6.2~6.5, BIFFAHTE 100 mL B5 53R A 1 32
BEPJLY A

SR AR MRS B3 58 B AR 10.0 g/L, 2F A
¥ 10.0 g/L, BERERY 5.0 o/L, Frig i & 4% 2.0 g/L,
Hi7%BE 20.0 o/L, I8 80 mIJ/L, Z BRHN 5.0 /L, W
R —#1 2.0 o/L, BLIRBE 0.5 o/L, BiR 5 0.25 ¢f
L,L—2Eea R 0.5 ¢/L, 251K 1 L,pH 6.2~6.5,
1.4 REHE
141 BUEATE M8 aifeffRfr Mo I3
fERES 1 g 2 9mL TWATEIK D, IRHGIEY
J&, AkERAl HJC R A BRER K EAT 10 £ B R
A [vi) s B A 2 B Y 100 miL 2 42 i o 45 47 1Y)
MR MRS [ 8: 35 52 VA, i Al o B O A B 11
W8 T IR 4 HE 37 CCH BB 7 48 h, MZEF- MoK
TR 7% , PR IEAS [ B A5 P AIE 9 FRLBRT 7%, AT i 22 1Y
AR R AL B A AR B RDE A — Y
RO R TEIEAS, JFSEAT 5 e o W58 i 1l
L
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S 3 AR AL b 23 (CLS) AR e,
144  ANTIEAWI SZ 000 VR AE 0 o I 41 i
il IR MRS WA 7R 36 A, iE 2810 3 1k,
1 mL B 5880MA 9 mL A T B R4,
FEF 37 CHERFE,0 h FMKGFE 2 h 4350 BURE I 5
HAG A BAE AN T H W 2 h B3EFRME 1 ml,
A 9mL AT, 4k & 1 37 CTF 9%, 397
BILE 0,4 h BURE, I 5 HE BEAL

R (%) = (Ni/Ny)x100 (1)

K N—2 N T AL BE 6 h 1935 B

B, CFU/mL; Ne——% N T IE AL AL B O h /75 B
¥, CFU/mL,
145 REEVTER REARAF I R0 B A fo ] 2
K MRS AR R 72 6 AL 1 224248 3 %, B 1 mL
£ W 4 000 r/min &0 8 min,PBS ¥E% 1 WG,
40 it 855 57 W o B RS TR R JE & 10° CFU/mL /2
A AR RN R, & L FF THP-1 40 i v 5 8 5y
10° ~/mL, LB E TN A E 2, E 3h )G
F PR R, PBS YEik 2 W5 1A PBS A4,
1 000 r/min £5.0> 5 min WAEANM, 4% 8 RNA $2HK
TR & U I R B FLAI I B & RNA L 53 35430
N S TR R

Fie HB 2 e S ) 6 U6 B 3 2R 47 45 41 RNA 1Y
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Table 1 Cytokines and primer sequences
m A 3l 4 /7 51 B Ik
1L.-8 +:5’-TGGCAGCCTTCCTGATTTCT-3" [19]
T :5’-TTAGCACTCCTTGGCAAAACTG-3"
TNF-a £ :5’-TCTTCTCGAACCCCGAGTGA-3" [19]
T :5’-CCTCTGATGGCACCACCAG-3’
TLR4 +.5’-AAGCCGAAAGGTGATTGTTG-3" [20]
T :5’-CTGAGCAGGGTCTTCTCCAC-3"
GADPH( AW A& 1) L+ :5’-CAAGGAGTAAGACCCCTGGA-3’ [21]
T :5’-GGGTCTACATGGCAACTGTG-3"
F2 WHEEPCRREREMEFZR x3 ZHERNER
Table 2 Quantitative fluorescence PCR reaction system Table 3 Three-step reaction procedure
AR 20 pL % Al B o ommrc wm o oRE
2xSuperReal PreMix Plus 10 K&
SE ey 5147 (10 pmol/L) 0.6 TR 1x 95 15 min &
B 51 4 (10 pwmol/L) 0.6 PCR B 40x 95 10's &
cDNA ## 2 60 20 s &
RNase-Free ddH,0O 6.8 72 30 s &
WJLB-1510 K BER] 1~12 g, M2 200 g K 2 HERE5HH
AFLrp RS F T WAL 2 kg L TRILH] 21 BMSBERLE
IATERE, FHEZ 65 CH G ,95 Cb K K 23 oy B alidl 15 3 1 BRIE SR AR BE DL R

10 min, B 2 50 °C, LA 10 mL/kg 3R B i A Fh
T, A B 1772 TR A K A L S IR
51,42 CHr&EEEESE pH 4.5 K4, B35 4 Ci
i,

HAE G RIURT I A B (23 )0 Hgk Ay
LERTHY . BB N TN R RS A L 9
SUREVRED (91 BRERKARER, <S5 £n
ABER ), HE BT R 10 5080 JE AR E
(100 Rt sm—2 e A H] ), R xT -
W R T FLAE S AT AT A IR R
FRHEE AN PEA
1.5 HESW

i SPSS A4 XoF ik 96 B 40 30F 45 40 7 - 3
Origin 2018 fE &, PCR 9" 3 7™ ¥ %5 3¢ J5 5%
51, 1¢ NCBI ) BLAST #& £ 48 8dl i vh gk A7
XA e, {4 A Bioedit 24 1 mega7.0 #4147
L RG R EWAER .,

o
T

FF R BRI PR , 25 R 1772 DA VR B 285 R0 I SR AR
WK1 s, wBEDE N, M E A S, B
TEBRA G SOR, AV FHEST L APISO K5
ER AT LA D-300E L-BaTRiArps . FLpE R
B AR (R 4),

24, F A2 DNA P8R NCBI
1 BLAST (https://blast.ncbi.nlm.nih.gov/Blast.
cgi ) B H AT R PEME S0 A, K B 1772 5 KU AT

1 772 WEEES (a) BRI (b)
Fig.1 Colony morphology (a) and microscopy

morphology (b) of 1772
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AT K SO A K AR 1772 095 B R AR 108

AR R VR B iR 3 99%, K FRSE A bk S
B3 WL B AS [ B i 455 =X R PR 1Y 16S TDNA 7
B — e, LAAE P L AT BR A X TR AR AR S S SR FH 4B
P ER G R AR B 2 Al ,i772 540U

FFACIERN ATCC15707 o8 —32¢, Rt , AR 40 B
A 25 S AL DR 3 B 45 2R 4% 1772 %58 O K BB AT
WK A 1772 (Bifidobacterium longum  subsp.
Longum i772),

Fz4 772 K APIS0 X Ie &5 R
Table 4 APIS0 experimental results for 1772

J& %R J& %R J& A %R
Hib - H & A% - = AE -
7 8F BE - b AL S - A% F 4
D—FT $5. 48 - Q=" -D—H E A4 K - A
LT 3546 4% + a-F &K -D-F H 4K - ¥ R -
D4 4 N-T BE—%) 48 B - K A BF -
DK ¥ EHA=K - To e = -
L-KH% - &R & - D =42 -
T A B - Lt R - D—3k 554 -
B-F K -D-AHE & - KA - D-¥-H4& 45 -
D-¥ 34 + N - D—28 54 -
D-# & 4 + E - L-28 545 -
D-R %% + FUAE + D—T 35148 45 B -
D—+ 54 - F 4 + LT 354 45 B -
L-L 34 - FEAE + W A M 3 -
L-R 54 - AR + 28R k-] £ Mk 3% -
B - e - WLBE -

T+ FH - RFHL,

KAUEAT KL Fh ATCC 15707 Bifidobacterium longum subsp.longum ATCC 15707

100

86 i772

42

0.050

HYIEATE SR YIT 41211 Bifidobacterium animalis subsp.

FiAUEFF I ATCC 15700 Bifidobacterium breve ATCC 15700

FHHF AT M 58729 Bifidobacterium adolescentis M58729

PRI DSM 20456 Bifidobacterium bifidum DSM 20456

imalis YIT 41211

HILFFE DSM 13273 Lactiplantibacillus plantarum DSM 13273

2 ET16S IDNAFHM 772 REEER
Fig.2 The i772 phylogenetic tree based on the 16S rDNA sequences

22 772 MIEETZIXK

LR B L WU FF B — A O R A
SR B A 5 R B AR R R DR 2L R AT A B, TR R
BT A 2T 2451 B0 25 A= B L FH (A5 56 1 1) )
M, 8 I K-B ek IS XU AT B KR 1772 %
30 Fh¥i A 2 B9 BUBME K B, K OBUEE A B K I A
1772 %F o 25 i Az ZE AR e A AU AR

2.3 772 (I A TiE R =i 0

% 2B T BB 8 LA DA X334 I 38 A A o 47 1)
FE A AR AR IR AR R I R 5 T 32 31 5K i 1
T %) T 6 30 2 T A0 B 7 44 £ ) il 1) 2L
FehR, 2 6 AT LUIA WK SUB AT B K Wl 1772 7E4)
G5 BN 6.90x10° CFU/mL B, 253 2 h H M
4 h A BE A IG Rak E) 3.22%, Ho  fE B )
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B2 h FE RN 3.07% , 16 I P 1S BN
TREEA K, X—45 15 e i 4
AR ] fig 5 N T -5 K S AT 5 K I A

1772 731 A A e 5L 1Y D AR PR AR LA O
7 KU R R O A 1772 A I B AR B v B
AR EM T T,

x5 KIUBEHEKITM 772 WREERRERE

Table 5 Antibiotic resistance experiments of 1772

wAEE HRAR wAEFE HRAZJE wAEFE BRAZJE
ok 5 0 AR/ vk € 38 S (% %b S H) 48 P S
XNEFE S 7 EE S 9 IR & S
TR E R BHEREL R A 77 #iEW R
HEZE S k70 = i A S MAFE R
aHE S ki kY S Sk Fa bz S
AEE S Sk 3o,k ok R Sk Fa R vy S
T35 & & S kTR AT S 3k Fa. 9k & S
M EE S FF Wk S KREF R
#HEE S Sk Fook H S 2K vk G R
nrEE S kiR E S vk v % B S

TE:S. #UEG M. EEHUEGR. itk

£ 6 KWEHEKIEH 772 §93E 4 &H ZiX %W

Table 6 Digestion solution tolerance experiment of 772

Oh & &EH K/ 2 h & E R/ 6 h & 7EH 3%/ L . . WA R G E R
BRGEEI% Wik EEI%
CFU-mL™"! CFU-mL™"! CFU-mL™"! %
1772 6.90x108 2.12x10° 2.22x10° 3.07 104.72 3.22
24 772 MREIATIER

11-8 1) 32 B A Py 2 0 M2 W 5 | R ks
20, 3 6 1 F AT SROHLAAR = 35 114 98 i J N, A )
A% T VAR A5 0 ) H B9, TLR K PR i B %) 25 1
Jii s Toll F3Z4& (TLR) ZE % (1 WL 01 | 1% KI5 7E i
DA ) I 5GBS A SR ARE T, RERS
I FAHPE S R T 6T B AN M R T 1 7 A TNF=
a SRR R T, 25 IEW RAE R %
R ] 3 AT L1772 5 THP-1 4 i AH B
YEH 3 h a4 A 7 1L-8 . TLR4 TNF-a mRNA
By 2k oM RFIRZH Y 12.71,5.71,12.56 1%, DRt
1772 BEAZAEUE THP-1 40 H i & N 733k, B
— R G AT R SR AR
2.5 772 M & B H & K KR IE 4

B & 4 00 & A K U AT T KRR 1772 Y
KWL S RIS A EEFL, AETRIEE
WA BT 23 AXSIHLHEATLR G0N, 45 R 3R 7 B
NG G772 X F R BEFL I SR B4 A
PRk R RR R S e A M 25 S B R

2—AAC|

TLR4

TNF a

3 KMEAEKIHM 772 T THP-1 4R & iE
BXEERNENREE
Fig.3 Relative expression levels of genes related

to inflammation in the 1772 intervention in THP-1 cells

T RBEFLA TR R B R M 2R A S A
WF 5T NIl B AR 2 B, FLIR B 7= A I Ak Z2 0 T DA ek
R EFL I AL, S I FL A, R T A
RGBS o 25 PEZRPIBE Y 1 PR B AU T 181 WBINO3
H M4 225 P AT ik 240 me/L Ze A7, HEDIE 1772



5504 % 451 AR KA K A 772 6955 57 B AW R 107

A RSl D P BB AN BE SRR S v, T RE S LA
KW R L AN 20, TR T A R L I
FRFPEA G . MUAh A 7 AR BR T RERS 52 T A 1

FLIY
&«

it 208 T 4 24 DA LI 1 P R,
THEIR SRt — 5 W,

R7 KIUEHEKEM 772 RBABREFENER
Table 7 Sensory evaluation results of fermented milk of 1772

BAR S0 BAA Bk HeR o FE L i FRE
xt R8 48 6.74 5.44° 5.00° 5.22¢ 5.86" 2.69° 5.06"
2772 A 5L 6.96° 5.50° 5.13* 5.22° 6.33* 2.66° 5.75*

TE AR AR bR B4R 89 T B TR SRR B R B SRR TE 5%k F EAT W 2E 5

3 it

A R S L SR i v A3 B A B 1 BRBE AL
A TR PR R, el A A Al S S K U AT BT, A
& KU FT A A 1772, dE— A Z i
PRI S0 & X 25 R AR 2 B @ o E T A
WA TG 00 3.22% 5 fig % 4 & 1L-8 . TLR4 Fi
TNF-a 3 FifiE & A9 mRNA FHXF AR it
5 T I 22 22 BN N K UG B T Rl 1772 %)
REEFLIE A B A AR R ARG W S e I
e T ORBEFLA D R EE AR R . AR —
AN HRB A RE R A1 22 08 7 1) 4k 22 3R AT ST

& % x #
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Studies on Isolation, Identification and Characterization of a Human Strain

of Bifidobacterium longum subsp. longum i772

Zhang Dong, Feng Lili,

Xun Yiping,

Xue Yuling,

Ning Yibing, Wang Shijie’

(Junlebao Dairy Group Co., Lid., Shijiazhuang 050221)

Abstract This study was aimed at isolate human bifidobacterium and identify and study its characteristics. A suspected

bifidobacterium strain was isolated from the feces of healthy infants, and its probiotic characteristics and fermentation

characteristics were identified and analyzed. The results showed that a strain isolated from stool samples of infants was i-

dentified as Bifidobacterium longum and named Bifidobacterium longum subsp. longum 1772. Further studies showed that

it was sensitive to 25 antibiotics. The survival rate of artificial simulated digestive juice was 3.22%. In vitro intervention

of THP-1 cells, Bifidobacterium longum 1772 increased the proinflammatory immune factors IL-8, TNF-a and TLR4 by

12.71, 5.71 and 12.56 times, respectively, compared with the control group. In the fermented milk preparation experi-

ment, the addition of Bifidobacterium longum subsp. longum i772 significantly (P < 0.05) improved the mouth viscosity

and cohesion of the fermented milk. The above experiments showed that human Bifidobacterium longum subsp. longum

i772 had the characteristics of tolerance to artificial gastric and intestinal fluid, regulation of immunity, and was suitable

to be added into fermented milk as probiotics.
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