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Numeration of L actic Acid Producing Bacter ia, B if idobacteria
and Escherichia coli Populations in Gastrointestinal
Tract of Growing Pig

GaoWei MengQingxiang Xiao Xunjun Xia Zhaogang
(College of A nimal Science and Technology, CAU)

Abstract A study w as conducted to detem ine the number of lactic acid Producing bacteria,
B if idobacteria and Escherichia coli in the gastrointestinal contents and associated w ith mucus
layers of various segments (gastric, snall-intestine, cecum, olon and rectum) of grow ing
pigs Results showed that there were significant bacterial populations presenting in
gastrointestinal contents and mucus layers along the whole gastrointestinal tract
Furthemore, the population of lactic acid Producing bacteria presented both in
gastrointestinal contents and associated w ith mucus layersw as significantly higher than that
of B if idobacteria or E. coli (P< Q 01). The distribution of the three groups in the contents
of thewhole tractwas the number of L actic acid Producing bacteria in the hindgut contents
w as significantly higher than that of gastricor snall-intestine (P< Q 01); the populationsof
B if idobacteria in the cecum contentsw as the greatest (P< Q 01); the concentration of E.
coli in the contents of cecum and colon w as higher than that of other segnents (P< 0.01).
The distribution of the three groups associated w ith the gastrointestinal mucus layersw as
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the populations of L actic acid-producing bacteria in colon, B if idobacteria or E. coli in cecum
and oolon w ere significantly greater than that of other segnents of gastrointestinal tract (P
< Q 05). Therewas no significant difference of the populations betw een B if idcobacteria and
E. coli in the gastrointestinal contents except in the rectum. The numbersof B if idobacteria
asciated w ith the colon and rectum mucus layersw ere significantly higher than that of E.

coli (P< Q 05).

Key words nomal gastrointestinal bacteria; lactic acid-producing bacteria; B if idobacteria;

Escherichia coli; grow ing pig

, (L actobacillus

acidophilus) (B if idobacterium psuedolongum)
(1.2]
(3]
1 3
1 3 L
3 1
3
1
11
5 45 X , 1
- 2 ’ W/% W/%
1 155 MJkg ' 134
1 ' 85 15
, 73 0 Q6
10 Q5
Q23] + Q 38
12 - 10 Q75
( Q09 Q23
) Q8
MRS Mann '
( RCA NNL ) Am ©®  Hungate'
MRS RCA RCA , (Foma Scientific, M odel
1025) 100 mL RCA 5mL NNL (100 mL 60g
Q2g Q 03g,Q 2 um ) B ryant

Burkey!” , Sigma



83
13
5 (24 2+ 1 3) kg 1
) 2 15% , , , (8]
MRS RCA 3 ,
103 10 8, 102 107
[8]
14
, 5 (cfu) ,
(cfu) = X 40x
15
ANOVA t ol
2
21
, 100 (P< Q01 2
(P< Q 01), ,
, (P> Q 05)
3 , (
) H
(P< Q 01)
(P< Q 01, (P< Q 01)
2 3
25+ Q 3ac 42 6+ 16 9ac 891 7+ 323 1 bd 116 6+ 31 1 a 351 0+ 99 7 a
20+ Q 3ac 8 6t 2 9ac 113 3+ 23 0 bd 80 7+ 16 0 ad 21 3+ 55¢
35 1+ 7 8e 29 1+t 5 1e 252 9+ 59 O f 380 6+ 61 1f 368 5+ 84 6 f
(P< Q 05);
+ x 108 cfurg 1 (DW), + x 108 cfurg !
(DW) . (29 6+ 2 8)% (14 4+ 1 3)% (12 0+ 1 0)% (20.0+
1.8) % (249t 0 4)%
22
(P<Q 01, 3)
(P< Q 05), 2 (P> Q 05)



84 2001

(P<QO01),5 5 0x 10° cfu*an” % :
(P> Q 05) , (P< Q 01),
2 5x 10° cfu*an” % , ,
(P< Q 05); 5 4x 10" cfu*an” 2,
(P< Q 01); :
3 3

197 2+ 87. 9 ac 31+ 08ac 498 0+ 177. 8 bd 26 5+ 9 8 ac 12 4+ 4 5 ac
187. 7+ 79 9achd 1 6+ Q 5acbhd 249 1+ 106 1 ef 40+£11hbd Q 3+ Q 04 hbd

118 8+ 44 1 g Q4+ Q07g 753+t 264g 5418+t 2225h 87+20¢g
2
+ x 10 cfu*an” 2, + x 10° cfu*an” 2
3
(3]
, (101 1
[11]
pH 1
Tannock ™
[13]
«( ) ; , (7 3+ Q 6) (7 2+
Q7; , (7 6+ Q 8) (7 4+ Q 6) , ,
Robinon ™ (7 6%)

(2 5%), (3 0%) (2 5%)



3 L
Russel|"*! 4 20 25 224
) , 20 8%
(L. leichmannii) 4 69% (L. delbreuckii) 3 65% (L. plantarum)
2.6%, (L. acidophilus) (L. brevis) (L. minutis) 2 08%;
1 56%,
, (P< Q 01)
, Robinon ! 7 9
1 2 1
(71% ), (Streptococcus) 54 5%
L - acidgphilus) 8 1% (L. fementus) 3 7%; (B. adolescentis)
1.5%, (E. coli) 1% ,
: (3 ( ) 10 8+ Q 4,
(10 3+ Q 5) (Q9+0Q 4 (@ 8+ Q 3 (2 0+ Q 5)
(8 1+ Q1)
4
) 2 3
1 Robinn IM, AllionM J, Bucklin J A. Characterization of the cecal bacteria of nomal pigs Appl

EnvironM icrobiol, 1981, 41: 950 955

2 M itsuoka T. Taxonomy and ecology of bifidobacteria B ifidobacteriaM icroflora, 1984, 3: 11
KatouliM , Lund A, W allgren P, et al Phenotypic characterization of intestinal escherichia coli of pigs
during suckling, postw eaning, and fattening periods Appl EnvironM icrobiol, 1995, 61. 778 783

4 MannD E, RogosaJCM, SharpeM E A medium for the cultivation of lactobacilli JA pplBact, 1960,
23:130 135

5 AImL, Leijoomarck C E, PersonA K, etal Survival of lactobacilli during digestion: an in vitro and in
vivo study. In: Grubb R, M idtveat T, Norin E, eds Regulatory and Protective Role of the Nomal
M icroflora Nev York: Stockton Press, 1989, 293 297

6 HungateR E A roll tubemethod for cultivation of strict anaerobes In:NorrisJR, RibbonsEW , eds
M ethods inM icrobiology. NY: A cadanic Press, 1969, 3. 117 144

7 BryantM P, Burkey L A. Cultural methods and some characteristics of some of the more numerous
groups of bacteria in the bovine rumen JDairy Sci, 1953, 36: 205 217



86 2001

8 , . . , 2000, 5(5): 88 93

9 SAS SASU ser'sGuide Statistics (V ersion 6 12ed ) SAS Inst Inc , Cary, NC, 1996

10 Fuller R, Barrow P A, Brooker B E Bacteria asociated w ith the gastric epithelium of neonatal pigs
Appl EnvironM icrobiol, 1978, 35:582 591

11 Pedersen K, Tannock G W. Colonization of the porcine gastrointestinal tract by lactobacilli Appl
EnvironM icrobiol, 1989, 55:279 283

12 Tannock GW, Fuller R, Pedersen K. L actobacillus succession in the piglet digestive tract demonstrated

by plasnid profiling Appl Environ M icrobiol, 1990, 56: 1310 1316

13 : ,1985,260 263

14 Russell E G Types and distribution of anaerobic bacteria in the large intestine of pigs Appl Environ
M icrobiol, 1979, 37: 187 193

15 Robinn IM, Whipp SC, Bucklin JA, et al Characterization of predom inant bacteria from the colons
of nomal and dysenteric pigs Appl EnvironM icrobiol, 1984, 48 964 969



