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Physiological Characteristics,Safety Evaluation and Genetic
Analysis of Bifidobacterium longum CCFM760

YING Congping, CHEN Wei, ZHANG Hao, ZHANG Qiuxiang
(School of Food Science and Technology ,Jiangnan University , Wuxi 214122 ,China)

Abstract: Bifidobacterium longum CCFM760 is screened from stools of a healthy two-year-old
youngster in Binhu District, Wuxi City,Jiangsu Province, China. In this study, the ability to grow and
produce acid, artificial simulated gastrointestinal fluid tolerance, antibacterial ability, oligosaccharide
utilization ability and antibiotic tolerance of B. longum CCFM760 were assessed,as well as its total
superoxide dismutase (SOD) activity. It was found that this bacterium had good growth acidogenicity
and artificial simulated gastrointestinal fluid tolerance,and obviously inhibited Escherichia coli and
Staphylococcus aureus. Meanwhile,it could significantly utilize seven oligosaccharides and was
sensitive to 14 antibiotics. The total activity of SOD in the culture reached (99.14+9.91)U/mL. In
addition, the genome sequence of the strain was sequenced to explain the ability of oligosaccharide
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metabolism, antibiotic sensitivity and anti-oxidation of the bacteria. These results demonstrated that

B. longum CCFM760 is a safe and potential probiotic.
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R, HHA A E R D AE , B PR T b I A
Py b PR R B 2R Y o 3 E U B G (CGMCC
No.15032), YE# % Hift A7 A B HEOE 5T 2 P
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FRERIRER 1 ¢, WY pH R 6.8 +02,115 CHKE 20 min,
[ A K 75 FE BN AR in 12~20 /L Biifig .

LB 53R B (1 L) BREE R 10 g, BERERY 5 g,
FALHN 10 g, 121 CCK I 15 min,

R MRS R MEET SR 2k . DLIRR MU MRS
B SR P A AR, IR 5 /L

N TR E IS IR Wang L4 AR EBLE
1.2 EHRRE
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Table 1 Growth and acid production of Bifidobacteria

strains
CCFM760 4.4320.01 3.6£0.5
BB12 4.67+0.01 2.0+0.2

2.2 ANTIHEHUE 7 ik B i 32 6E 1 i RE

fi A TR WAL A AT KA i AR D A
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Table 2 Tolerance of Bifidobacteria strains to simulated gastric and small intestinal juices
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S AT 15 2R %o

CCFM760 99.85+0.10

BB12 95.81+0.47
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Table 3 Antibacterial ability of Bifidobacteria strains

S. aureus

CCFM760 ++ ++
BB12 ++ ++

L. monocytogenes

= Sbde =

- M EH AR <] mmg+: | mm<d 3 1B HA2<S mm++ M B HZE>5 mm,

24 FHAMEBEREENRERFENEMEXER
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Ty RE M AT 2R B S BB AR Wl DA 38135 i 1
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1o BUBLFF IR 32 B 5 T AN sl sh ) i 1 R i R
% 2 fi M AR SR 9 R e 0 A — e R b R
R AR . L AT RUE A T e R
XPHRAL, PIRRTA S REAE — & B LR 7 AR
B, 2 pH P&, B. longum CCFM760 Xf GOS Fl
XOS W FIHGE ) fe b, 3 5L 2 pH A F 4.30 LA

T, SHEEX R4 P FOS IMO Fl LS Iz, Ky
FRILL pH 7E 4.50 /2475 X BMOs fil Lac /9 F] F 58
JIdRcss W2 pH 7300l 4.89 . 4.97, MAh BR T
A FLSE 0 R R 522 280, B. longum CCFM760 X}
T AR R A R R B3 & T B. animalis subsp.
lactic BB12, R WIZ AR FA R 47 AR SROBE R T g

TR R X Ty e M AR SRR A R g 0, 5 LR R 4
G i Z2 b 5 E s s AR G Y 3 PR R HCRH N 1
FERETA L, W Hrd tk R A L, R
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Fig. 1 Utilization of Bifidobacteria strains to functional
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Table 4 COG categories for all genes in B. longum CCFM760
[A] RNA 4b B 5 &1 1
- [J] B BB SE 1 5 A S 129
[K] % s AH 110
[L] & FEAHBRE 97
(D] 20 ffa Ja 30 A A M 4 4 5 e o A 4 16
(VL] 200 e 2/ 55/ 40 BB 1) A 00 5 Ik 61
[O] BHPEJ &M 28 A B AT & 5 4 AR 50
20 i i A A S [T] 15 e S B 55
(U] 216 A 32 il 00 50 30 328 i 14
[V] B AL 41
[Z] 40 e 0
[C] AE&E = A 5 ¥4k 49
[E] & k¥ iz 5 X 183
[F] %1 P e iz 5 A 65
[G] Bk K AL & W %% iz 5 X35 167
NLEPS -
[H] Hi B 12 5 £ 47
(1] A5 Bt iz 5 A 35
[P] TEHL & ¥ iz i 5 AL 75
[Q] WA ™ W5 0 A2 5 5 i 8
[R] KREhre i 174
Bl = FRAE 11 2 e
[S] KN T fg 81
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S, SRR 5. B TP AR U E A AT AR
Gh, HAth 13 Fyr A X B. longum CCFM760 Bk
{18 /N 00 ) O 65 ok R AR T 2 BR B MR ORI EFSA 8 E
i, Ak, R nr 2088 %  Swiss—Prot £ 4 % | String
BAE EXT B, longum CCFM760 & K 21 #F 47 o X,
AT RE 5 A TP ARUPU AR MR R R AL R/ A
RO R kAR AR ST R (T R
) MU B2 G i/ N o v R R, R
B B. longum CCFM760 Xt U 3 2 F1 J7 1y 8 R ¥ i)
TR UL TR R A SR AE R RN R e 32
TR R T REIZSE RO R RE RS . PREEMI IS

KB, B. anmalis subsp. lactis BB12 /K B i 32 F1] 45
FABR FER NTEER, MMKKER K
MER KRNV E BEHER IER WHRERHR
Hh A R A2 BROAR E R IR B R T A XL
ISR TR 24 BV B L BT I B bR, (HR SR Ak
XU AT HE A H LB, longum CCFM760 AR 1y 41 4= %
PUrERLS , BAT R E R T Z 0% BRI,
B. longum CCFM760 J& %4, /] T & i 25 ATl
2.6 2 SOD &% Fn K & W IR AE o< B F 45 4
LA AL BE J1 2 HE 2 LR 1 BT BAT BRI, 3K b
RE 1 AT RE AT B LR 1A AR M N E BE DA S AR JRE i

x5 14 #MImEREIT B. longum CCFMT760 &k 9 & /NIl i & K B

Table 5 Minimum inhibitory concentration of 14 antibiotics on B. longum CCFM760 strain

B. longum CCFM760 (pg/mL)

FIRE=R 2~4
7S 0.125~0.25
ARBEER 0.25~0.5
TR R 0
] 2% e i 0.5
EZNISRU YA 4-~8
JON+3 0.5~1
IR 0.016~0.032
AHmR 0.125~0.25
HieE = 0.5~1
GIERE 0
B R 0
F 4 A s 2
Ti B R 0
W anr, R

TR v DR AP i R G 37 3o B T SR AR B, — b LAk
S FEAE 0% G475 AR AL B AL A AL 2R e AR
e A e H R S BRI A RS i A
SOD 1 HERHMRAR X i i B. longum CCFM760 Hiéa ik
fiES) SR 6, KK B. longum CCFM760 K155 I
IE W B SOD { ME & T B. animalis subsp. lactic

B. longum ATCC® 15707™- (pg/mL)

EFSA #rE#UEE (pg/mL)

64~512 n.r
0.5~2 8
0.25~1 2
0.03~0.12 1
0.25~1 n.r
4~16 n.r
4~32 64
0.03~0.25 1
0.5~4 4
8~64 n.r
0.12~0.5 nr
0.5~2 128
nr n.r
0.5~2 2

BB12, i & A4 B A TE 40 L B U H SOD {7 124 41
T B. animalis subsp. lactic BB12, At —L IR
PRI BT ACE T, X G IR 40 I A OG 6 B 3 47 53
Bro 1992 4%, Shimamura®/gk C. 7€ B. longum & 8
HA 4 NADH oxidase F1 NADH peroxidase DA J—
LoD i () ik F ALY B AL . B. longum CCFM760

F6 WEHIFEEHKMNE SOD FHE
Table 6 Total SOD activity of Bifidobacteria strains

T MR R
CCFM760 99.14+9.91
BB12 49.34+2.93

SOD FE % 73/(U/mL)

W 2% TC 40 LA T A 2 %51 MRS 41
3.11£2.20
16.83+0.55
6.29+3.90
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CCFM760 f5e/IN il Ji 15t v B 359 /N F HH R A o 156 80
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