
 

 

 

 

 

 

 

 

 

 

-Improvement effects of probiotics on enteral environments- 

Assessments under the conditions of daily intake as yogurt in humans 
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BB-12: Bifidobacterium lactis BB-12 

BMI: Body mass index  

BSA: Bovine Serum Albumin  

Caco-2: Caco-2 cell Caco-2  

cfu: Colony forming unit  

DAPI: 4’, 6-Diamino-2-Phenylindole 4’, 6- -2-  

DN173010: Bifidobacterium lactis DN173010 

ECP: Eosinophil Cationic Protein  

FTT: Fast Transit Time  

HT29: HT-29 cell( HT-29 ) 

IL-4: Interleukin-4 4  

IL-12: Interleukin-12 12  

KW3110: Lactobacillus paracasei KW3110 

MRS: de Man, Rogosa and Sharpe MRS  

PBS: Phosphate Buffered Saline  

QOL: Qualoty of life  

Qt-PCR: Quantitative Polymerase Chain Reaction PCR  

RCT: Randomized Controlled Trial  

SCFA: Short Chain Fatty Acid  

STT: Slow Transit Time  

Th1: Th1 cell Th1  

Th2: Th2 cell Th2  
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Fig. 1-1 Intestinal microbiota and the effect on health.
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Bacteria count in 1g of feces
 (log10)

T. Mitsuoka et al : Zentralbl. Bakteriol. Hyg. I. Org. A, 234, 219-233 (1976) has been modified.

Fig. 1-2  The composition of intestinal microbiota in human adults.
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ⅡⅡⅡⅡ     BifidobacterBifidobacterBifidobacterBifidobacterium lactisium lactisium lactisium lactis     

1  Bifidobacterium lactis BB-12  
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Table 2-1-1  Composition of BB-12 yogurt and control yogurt (100g).

Control yogurt BB-12 yogurt

Energy 65 kcal 65 kcal

Protein 3.2 g 3.2 g

Lipids 3.8 g 3.8 g

Carbohydrates 4.6 g 4.6 g

Na 46 mg 46 mg

Ca 110 mg 110 mg

L. acidophilus A 5.0 x 10
9
 cfu

*
5.0 x 10

9
 cfu

S. thermophilus G 1.5 x 10
10

 cfu 1.5 x 10
10

 cfu
Lc. lactis H 1.0 x 10

9
 cfu 1.0 x 10

9
 cfu

BB-12 0 cfu 4.0 x 10
9
 cfu

*cfu: Colony forming unit

ⅡⅡⅡⅡ----1111----2222     

ⅡⅡⅡⅡ----1111----2222----1111                 

BB-12 Lactobacillus acidophilus A

Streptococcus thermophilus G  Lactococcus lactis H =Chr. 

HANSEN HB3  38℃ 17  BB-12

Control yogurt BB-12 BB-12

 pH 4.25 4.65  Table 2-1-1  
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ⅡⅡⅡⅡ----1111----2222----2222        

BB-12 35 20 39 22.2

BB-12 16 13 3 39.8

27 55 BB-12 10 4 6

39.9 32 53   

 

 

ⅡⅡⅡⅡ----1111----2222----3333                    

Ⅱ-1-2-3-1  BB-12  
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6     

Ⅱ-1-2-3-2  BB-12  
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Fig. 2-1-1
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Schedule of BB-12 efficacy study.
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Fig. 2-1-2    

Fecal samples were collected once in 3 days induicated by the bars, 
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and after intake period.
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Before intake Intake After intake

14days 14days 14days
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Fig. 2-1-3 Schedule of BB-12 overdose study.
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ⅡⅡⅡⅡ----1111----2222----4444                    

20mm 100mm 1  2

 3  4 1  2  3  4

 5 23) JIS Z8721 JIS 1 5Y8/12 

2 2.5Y7/12 3 10YR5/8 4 7.5YR4/6 5 5Y4/4 6 2.5GY4/3

10)

36 72 24) 3
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14 11 BB-12

7 14 1

2 7

22)  
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ⅡⅡⅡⅡ----1111----2222----5555                    

BB-12 BB-12 BB-12

35 26 1

2 6 BB-12
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 1 

 

25) 0.09%

 

EG BL TS

Bifidobacterium BS Lactobacillus LBS C

ostridium lecithinase CW C ostridium lecithinase

Clostridia Bacteroidaceae Eubacterium

ES Streptococcus TATAC Enterobacteriaceae

DHL 1g  

og cfu/g

 

 

ⅡⅡⅡⅡ----1111----2222----6666    pHpHpHpH         

BB-12 BB-12 pH

1g -80℃ 24h DP 48

1g 2%

 2% 1000  

  pH pH Twin  

BB-12 SCFA

2 0.45µm

Shodex OA

7 SCFA     
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ⅡⅡⅡⅡ----1111----2222----7777                    

pH Wilcoxon signed-rank test

 χ2  p 0.05

0.05 0.1 SPSS 11.0 J  
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ⅡⅡⅡⅡ----1111----3333         

ⅡⅡⅡⅡ----1111----3333----1111        

Ⅱ-1-3-1-1  BB-12  

 

35 4 2 6 

29 20 39 22.0 20

 

4 5

29 13 9

16 11  

Ⅱ-1-3-1-2  BB-12  

BB-12 16 80g 1

15  

Ⅱ-1-3-1-3  BB-12  

 

 

ⅡⅡⅡⅡ----1111----3333----2222     

Ⅱ-1-3-2-1  BB-12  

Table 2-1-2 BB-12

p 0.01 p

0.05 BB-12  p 0.01  

BB-12
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p 0.01 BB-12

p 0.05 BB-12

p 0.01  

 

Table 2-1-3 BB-12

p 0.05  

 

Ⅱ-1-3-2-2  BB-12  

Table 2-1-4 150g

p 0.05   

Table 2-1-5 150g

    

Ⅱ-1-3-2-3  BB-12  

Table 2-1-6 1 p

0.05 1 p 0.05

2  p=0.066  

Table 2-1-7 1 2

p 0.05 1  p =0.074
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Table 2-1-2   Effect of BB-12 yogurt on defecation in BB-12 efficacy study.

All n=29

Before intake Control period BB-12 period

Defecation frequency (times/11 days) 6.9 ± 2.7 * 7.5 ± 2.6 8.3 ± 3.4

Defecation frequency (days/11 days) 5.7 ± 2.0 6.6 ± 2.0 a 7.1 ± 2.3 b

Quantity of feces (sticks/11 days) 23.2 ± 10.3 26.4 ± 10.9 29.1 ± 12.6 b

Refreshing feeling (points) 3.1 ± 0.5 3.0 ± 0.5 3.0 ± 0.5

Constipated subjects n=13

Before intake Control period BB-12 period

Defecation frequency (times/11 days) 4.7 ± 1.4 6.9 ± 2.6 b 8.3 ± 3.5 b

Defecation frequency (days/11 days) 4.3 ± 1.4 6.3 ± 1.9 b 7.5 ± 2.3 bc

Quantity of feces (sticks/11 days) 22.3 ± 8.2 28.9 ± 11.5 a 33.8 ± 10.3 b

Refreshing feeling (points) 3.3 ± 0.5 3.2 ± 0.4 3.3 ± 0.3

Not constipated subjects n=16

Before intake Control period BB-12 period

Defecation frequency (times/11 days) 8.6 ± 2.2 8.0 ± 2.6 8.3 ± 3.3

Defecation frequency (days/11 days) 6.8 ± 1.8 8.0 ± 2.6 6.8 ± 2.4

Quantity of feces (sticks/11 days) 23.9 ± 12.0 24.4 ± 10.3 25.2 ± 13.3

Refreshing feeling (points) 2.9 ± 0.4 2.8 ± 0.6 2.8 ± 0.4

* Mean±SD.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from before intake(p <0.01).

c: Siginificantly different from control period (p <0.05).

Table 2-1-3   Effect of BB-12 yogurt on fecal characteristics in BB-12 efficacy study.

All n=29

Before intake Control period BB-12 period

Shape (points) 4.3 ± 0.7 * 4.2 ± 0.5 4.1 ± 0.6

Color (points) 3.6 ± 0.7 3.6 ± 0.7 3.5 ± 0.7

Constipated subjects n=13

Before intake Control period BB-12 period

Shape (points) 4.4 ± 0.6 4.2 ± 0.5 3.9 ± 0.6 a

Color (points) 3.6 ± 0.7 3.5 ± 0.6 3.5 ± 0.7

Not constipated subjects n=16

Before intake Control period BB-12 period

Shape (points) 4.3 ± 0.8 4.2 ± 0.5 4.3 ± 0.6

Color (points) 3.6 ± 0.8 3.6 ± 0.8 3.6 ± 0.7

* Mean±SD.

a: Siginificantly different from before intake (p <0.05).
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Table 2-1-4   Effect of BB-12 yogurt on defecation in BB-12 dose dependency study.

Group 80g n=7

Before intake Intake After intake

Defecation frequency (times/11 days) 13.6 ± 4.7 * 14.3 ± 5.2 12.1 ± 6.9

Defecation frequency (days/11 days) 9.4 ± 2.2 9.8 ± 1.8 8.3 ± 3.6

Quantity of feces (sticks/11 days) 32.1 ± 19.1 33.7 ± 22.1 28.6 ± 10.2

Refreshing feeling (points) 1.5 ± 0.5 1.5 ± 0.5 1.5 ± 0.5

Group 150g n=8

Before intake Intake After intake

Defecation frequency (times/11 days) 13.0 ± 5.7 13.1 ± 3.2 12.9 ± 3.9

Defecation frequency (days/11 days) 9.4 ± 2.2 9.9 ± 1.1 9.8 ± 1.8

Quantity of feces (sticks/11 days) 30.5 ± 11.4 37.4 ± 13.7 a 30.5 ± 13.1

Refreshing feeling (points) 1.8 ± 0.5 1.6 ± 0.5 1.7 ± 0.3

* Mean±SD.

a: Significantly different from after intake (p <0.05).

Group 80g n=7

Before intake Intake After intake

Shape (points) 2.4 ± 0.4 * 2.3 ± 0.4 2.4 ± 0.3

Color (points) 3.9 ± 1.0 3.6 ± 1.0 3.9 ± 1.0

Group 150g n=8

Before intake Intake After intake

Shape (points) 2.5 ± 0.6 2.3 ± 0.5 2.2 ± 0.5

Color (points) 3.5 ± 0.7 3.0 ± 0.6 a 3.6 ± 0.5

* Mean±SD.

a: Significantly different from after intake (p <0.05).

Table 2-1-5   Effect of BB-12 yogurt on fecal characteristics
                    in BB-12 dose dependency study.
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Table 2-1-6   Effect of BB-12 yogurt on defecation in BB-12 overdose study.

n=10

Before intake Intake 1st week Intake 2nd week After intake

Defecation frequency (times/7days) 6.1 ± 4.5 * 7.4 ± 4.1 b 6.8 ± 3.7 5.3 ± 2.9

Defecation frequency (days/7days) 5.0 ± 2.0 5.1 ± 2.1 5.3 ± 2.3 4.7 ± 2.0

Quantity of feces (sticks/7days) 14.5 ± 11.1 20.3 ± 12.7 ab 17.5 ± 12.3 16.4 ± 14.0

Refreshing feeling (points) 3.0 ± 0.8 3.2 ± 0.7 3.1 ± 0.8 3.2 ± 0.7

* Mean±SD.

a: Significantly different from before intake (p <0.05).

b: Significantly different from after intake (p <0.05).

Table 2-1-7   Effect of BB-12 yogurt on fecal characteristics in BB-12 overdose study.

n=10

Before intake Intake 1st week Intake 2nd week After intake

Shape (points) 3.5 ± 1.1 * 3.5 ± 0.9 b 3.7 ± 0.6 b 4.1 ± 0.6

Color (points) 3.7 ± 0.7 3.4 ± 0.7 3.3 ± 0.8 3.6 ± 0.9

* Mean±SD.

b: Significantly different from after intake (p <0.05).
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ⅡⅡⅡⅡ----1111----3333----3333     

Ⅱ-1-3-3-1  BB-12  

BB-12 2

 Table 2-1-8  

Bacteroidaceae BB-12

p 0.05 Bifidobacterium BB-12

p 0.01 BB-12 p 0.01

Lactobacillus BB-12 p 0.01  

BB-12 p

0.05  Bifidobacterium BB-12

p 0.05  

 Bifidobacterium BB-12 

p 0.05 BB-12 p 0.05

Clostridium lecithinase BB-12 p 0.05

Lactobacillus BB-12 p 0.05  

 

 

Fig.2-1-4 Bacteroidaceae BB- 12

p 0.05 BB-12

p 0.01  Bifidobacterium BB-12

p 0.01 BB-12

p 0.01  

Bacteroidaceae BB-12

p 0.05  Bifidobacterium BB-12
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p 0.01 BB-12 p

0.05  

Bacteroidaceae BB-12

p 0.05 Bifidobacterium BB-12

p 0.05 BB-12 p 0.05

 C ostridium lecithinase BB-12 p

0.05  

Fig.2-1-4 Lactobacillus 0.001

BB-12 0.025 p 0.05

BB-12 0.32% 1.0% p 0.05

Enterobacteriaceae BB-12 0.13 0.25%

p 0.05 Lactobacillus BB-12

0.01% 0.001% p 0.05  

 

Ⅱ-1-3-3-2  BB-12  

Table 2-1-9  80g  Bifidobacterium

p 0.05  150g Bifidobacterium

p 0.05  Clostridium lecithinase

p 0.05 Streptococcus

p 0.05  

 

Fig.2-1-5 80g Bifidobacterium

p 0.05 150g Bacteroidaceae

p 0.05 Bifidobacterium  
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p 0.05 Fig.2-1-5 150g Clostridium 

lecithinase 0.0000005% 0.00013% p 0.05

Streptococcus 0.013% 0.25% p 0.05

 

Bifidobacterium Fig2-1-6 80 g 7 6

Bifidobacterium 150 g  8 8

Bifidobacterium  
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Table 2-1-8   Effect of BB-12 yogurt on the intestinal microbiota in BB-12 efficacy study.

All n=20

Before intake Control period BB-12 period

Total 10.3 ± 0.3* (100%) ** 10.4 ± 0.2 (100%) 10.4 ± 0.3 (100%)

Total Anaerobes 10.3 ± 0.3 (100%) 10.4 ± 0.2 (100%) 10.4 ± 0.3 (100%)

Total Aerobes 8.3 ± 0.4 (100%) 8.5 ± 0.7 (100%) 8.1 ± 0.2 (100%)

Bacteroidaceae 9.8 ± 0.7 (100%) 9.8 ± 0.6 (100%) 9.6 ± 0.5 (100%) c

Bifidobacterium 9.5 ± 0.5 (100%) 9.5 ± 0.5 (100%) 10.1 ± 0.3 (100%) bd

Eubacterium 8.7 ± 1.0 (100%) 8.8 ± 1.0 (100%) 8.7 ± 0.8 (100%)

Clostridium   lecithinase(+) 4.8 ± 1.4 (50%) 5.8 ± 1.2 (50%) 4.4 ± 0.9 (65%)

Clostridium   lecithinase(-) 8.3 ± 0.4 (100%) 8.4 ± 0.7 (100%) 8.1 ± 0.5 (100%)

Lactobacillus 5.3 ± 0.7 (100%) 6.2 ± 0.8 (95%) 6.8 ± 1.1 (100%) b

Streptococcus 8.0 ± 0.3 (100%) 8.1 ± 0.5 (100%) 7.7 ± 0.9 (100%)

Enterobacteriaceae 7.3 ± 0.6 (100%) 7.7 ± 0.8 (100%) 7.7 ± 1.0 (100%)

Constipated subjects n=9

Before intake Control period BB-12 period

Total 10.3 ± 0.1 (100%) 10.4 ± 0.0 (100%) 10.5 ± 0.4 (100%)

Total Anaerobes 10.3 ± 0.1 (100%) 10.4 ± 0.0 (100%) 10.5 ± 0.4 (100%)

Total Aerobes 8.3 ± 0.4 (100%) 8.6 ± 0.8 (100%) 8.0 ± 0.2 (100%) a

Bacteroidaceae 9.8 ± 0.8 (100%) 9.8 ± 0.6 (100%) 9.6 ± 0.7 (100%)

Bifidobacterium 9.5 ± 0.5 (100%) 9.4 ± 0.3 (100%) 10.2 ± 0.4 (100%) c

Eubacterium 8.9 ± 1.1 (100%) 8.9 ± 1.2 (100%) 8.6 ± 0.7 (100%)

Clostridium   lecithinase(+) 4.4 ± 0.8 (44%) 5.8 ± 1.2 (56%) 4.7 ± 1.0 (67%)

Clostridium   lecithinase(-) 8.0 ± 0.1 (100%) 8.0 ± 0.1 (100%) 8.1 ± 0.3 (100%)

Lactobacillus 5.4 ± 0.8 (100%) 5.7 ± 0.8 (100%) 7.0 ± 0.2 (100%)

Streptococcus 8.0 ± 0.2 (100%) 8.0 ± 0.4 (100%) 7.7 ± 0.9 (100%)

Enterobacteriaceae 7.5 ± 0.8 (100%) 7.7 ± 0.7 (100%) 7.6 ± 1.0 (100%)

Not constipated subjects n=11

Before intake Control period BB-12 period

Total 10.3 ± 0.1 (100%) 10.4 ± 0.3 (100%) 10.4 ± 0.2 (100%)

Total Anaerobes 10.3 ± 0.1 (100%) 10.4 ± 0.3 (100%) 10.4 ± 0.2 (100%)

Total Aerobes 8.3 ± 0.3 (100%) 8.4 ± 0.6 (100%) 8.1 ± 0.2 (100%)

Bacteroidaceae 9.8 ± 0.5 (100%) 9.8 ± 0.7 (100%) 9.5 ± 0.4 (100%)

Bifidobacterium 9.5 ± 0.5 (100%) 9.6 ± 0.6 (100%) 10.1 ± 0.2 (100%) ac

Eubacterium 8.6 ± 0.7 (100%) 8.6 ± 0.7 (100%) 8.8 ± 0.9 (100%)

Clostridium   lecithinase(+) 5.0 ± 0.5 (55%) 5.7 ± 1.3 (45%) 3.9 ± 1.4 (64%)

Clostridium   lecithinase(-) 8.5 ± 0.5 (100%) 8.5 ± 0.8 (100%) 8.1 ± 0.6 (100%) a

Lactobacillus 5.1 ± 0.3 (100%) 6.4 ± 0.9 (91%) 6.5 ± 0.8 (100%) a

Streptococcus 8.1 ± 0.3 (100%) 8.2 ± 0.6 (100%) 7.7 ± 0.9 (100%)

Enterobacteriaceae 7.1 ± 0.3 (100%) 7.7 ± 0.3 (100%) 7.7 ± 0.1 (100%)
* Log10 of bacteria count (cfu), mean±SD.

**Frequency of occorence.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from before intake (p <0.01).

c: Siginificantly different from control period (p <0.05).

d: Siginificantly different from control period (p <0.01).
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a
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0.98%

51%

Fig. 2-1-4 Effect of BB-12 yogurt on the ratio of the intestinal microbiota in BB-12 efficacy study.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from before intake (p <0.01).

c: Siginificantly different from control period (p <0.05).

d: Siginificantly different from control period (p <0.01).

       is Bacteroidaseae,       is Bifidobacterium ,
       is Eubacterium ,           is Clostridium  lecithinase (-) and           is Others.
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Table 2-1-9   Effect of BB-12 yogurt on the intestinal microbiota in BB-12 dose dependency study.

Group 80g n=7

Before intake Intake After intake

Total 10.0 ± 0.2* (100%) ** 10.4 ± 0.3 (100%) 10.3 ± 0.4 (100%)

Total Anaerobes 10.0 ± 0.2 (100%) 10.4 ± 0.3 (100%) 10.3 ± 0.4 (100%)

Total Aerobes 8.1 ± 0.4 (86%) 8.0 ± 0.1 (100%) 7.6 ± 0.7 (100%)

Bacteroidaceae 9.3 ± 0.3 (100%) 9.6 ± 0.8 (100%) 9.9 ± 0.7 (100%)

Bifidobacterium 9.0 ± 0.2 (100%) 9.7 ± 0.8 (100%) ab 9.2 ± 0.7 (100%)

Eubacterium 9.1 ± 0.3 (100%) 9.0 ± 1.4 (100%) 8.2 ± 0.2 (100%)

Clostridium   lecithinase(+) 4.5 ± 0.9 (43%) 2.4 ± 0.7 (38%) 6.1 ± 0.5 (38%)

Clostridium   lecithinase(-) 8.7 ± 0.9 (100%) 8.5 ± 0.6 (100%) 8.9 ± 1.1 (100%)

Lactobacillus 6.2 ± 0.5 (100%) 5.5 ± 0.8 (100%) 5.7 ± 1.2 (100%)

Streptococcus 6.4 ± 0.5 (86%) 6.4 ± 0.5 (100%) 6.4 ± 0.7 (100%)

Enterobacteriaceae 7.1 ± 0.2 (86%) 7.4 ± 0.5 (88%) 7.1 ± 0.2 (100%)

Group 150g n=8

Before intake Intake After intake

Total 10.4 ± 0.1 (100%) 10.7 ± 0.6 (100%) 10.3 ± 0.2 (100%)

Total Anaerobes 10.4 ± 0.1 (100%) 10.6 ± 0.6 (100%) 10.3 ± 0.2 (100%)

Total Aerobes 8.2 ± 0.3 (100%) 8.6 ± 0.8 (100%) 8.3 ± 0.6 (100%)

Bacteroidaceae 9.6 ± 0.3 (100%) 10.0 ± 0.0 (100%) 10.0 ± 0.2 (100%)

Bifidobacterium 9.3 ± 0.2 (100%) 10.3 ± 0.5 (100%) a 9.6 ± 0.5 (100%)

Eubacterium 9.1 ± 0.2 (100%) 8.7 ± 0.7 (100%) 9.0 ± 0.0 (100%)

Clostridium   lecithinase(+) 4.5 ± 0.9 (75%) 2.4 ± 0.8 (25%) a 7.1 ± 0.5 (38%)

Clostridium   lecithinase(-) 8.5 ± 0.8 (100%) 8.3 ± 0.5 (100%) 8.4 ± 0.6 (100%)

Lactobacillus 7.9 ± 1.3 (88%) 6.4 ± 0.7 (100%) 7.5 ± 0.8 (100%)

Streptococcus 8.3 ± 0.7 (100%) 6.8 ± 1.1 (100%) b 7.7 ± 1.0 (100%)

Enterobacteriaceae 7.8 ± 0.9 (100%) 7.7 ± 1.0 (100%) 8.0 ± 0.2 (100%)
* Log10 of bacteria count (cfu), mean±SD.

**Frequency of occorence.

a: Significantly different from before intake (p <0.05).

b: Significantly different from after intake (p <0.05).
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Fig. 2-1-5 Effect of BB-12 yogurt on the ratio of the intestinal microbiota in BB-12 dose dependency study.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from after intake (p <0.05).

       is Bacteroidaseae,       is Bifidobacterium ,
       is Eubacterium ,           is Clostridium  lecithinase (-) and           is Others.
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Fig. 2-1-6 Changes in occupation rate of Bifidobacterium  in
the intestinal microbiota in each subject in BB-12
dose dependency study.
A, 80g/day ingested group. B, 150g/day ingested
group.
       is subject 1,        is subject 2,
       is subject 3,        is subject 4,
       is subject 5,        is subject 6,
       is subject 7 of 80g/day ingested group.

       is subject  9,        is subject 10,
       is subject 11,        is subject 12,
       is subject 13,        is subject 14,
       is subject 15,        is subject 16,
 of 150g/day ingested group.
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ⅡⅡⅡⅡ----1111----3333----4444    pHpHpHpH SCFASCFASCFASCFA  

Ⅱ-1-3-4-1  BB-12  

pH Table 2-1-10

BB-12 p 0.05 pH BB-12

p 0.05  

pH , BB-12  p<0.05  

 

 

SCFA Table 2-1-11

p 0.05 BB-12

p 0.01 p 0.05

 BB-12 p 0.05

BB-12 p 0.05

SCFA BB-12 p 0.01

p 0.05  

 

BB-12 p 0.01 BB-12

p 0.05  BB-12

p 0.05 SCFA BB-12

p 0.05  

Ⅱ-1-3-4-2  BB-12  

pH Table 2-1-12 80 g 150 g

p 0.05
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Table 2-1-10   Effect of BB-12 yogurt on the intestinal moisture, ammonia and pH

                      in BB-12 efficacy study.

                    All n=20

Before intake Control period BB-12 period

Moisture (%) 69.3 ± 4.5 * 71.3 ± 5.8 71.4 ± 6.5 a

Ammonia (μg/g) 853 ± 329 852 ± 344 928 ± 331

pH 7.5 ± 0.6 7.3 ± 0.7 7.1 ± 0.6 a

                    Constipated subjects n=9

Before intake Control period BB-12 period

Moisture (%) 71.4 ± 4.6 72.6 ± 6.1 73.0 ± 6.1

Ammonia (μg/g) 744 ± 213 943 ± 367 942 ± 369

pH 7.5 ± 0.7 7.3 ± 0.7 7.1 ± 0.6

                    Not constipated subjects n=11

Before intake Control period BB-12 period

Moisture (%) 67.7 ± 3.9 70.2 ± 5.7 70.2 ± 6.7

Ammonia (μg/g) 942 ± 387 784 ± 325 918 ± 313

pH 7.5 ± 0.6 7.2 ± 0.7 7.1 ± 0.6 a

* Mean±SD.

a: Siginificantly different from before intake (p <0.05).
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Table 2-1-11   Effect of BB-12 yogurt on lactic acid and SCFA in feces in BB-12 efficacy study.

All n=20

Before intake Control period BB-12 period

Lactic acid (μg/g) 6 ± 19 * 28 ± 47 a 54 ± 126

Formic acid  (μg/g) 103 ± 61 96 ± 49 104 ± 45

Acetic acid (μg/g) 6503 ± 2229 7960 ± 2772 a 8227 ± 2225 b

Propionic acid (μg/g) 997 ± 358 1100 ± 404 1130 ± 465

Isobutyric acid (μg/g) 202 ± 54 199 ± 65 203 ± 145

Butyric acid (μg/g) 675 ± 439 769 ± 389 c 946 ± 508

Isovaleric acid (μg/g) 185 ± 105 181 ± 89 191 ± 102

Valeric acid (μg/g) 90 ± 102 130 ± 94 a 129 ± 83 a

Total SCFA (μg/g) 8755 ± 2949 10436 ± 3634 a 10929 ± 2937 b

Constipated subjects n=9

Before intake Control period BB-12 period

Lactic acid (μg/g) 0 ± 0 30 ± 61 72 ± 181

Formic acid  (μg/g) 73 ± 41 64 ± 35 94 ± 51

Acetic acid (μg/g) 6859 ± 2848 7895 ± 2674 8546 ± 2850

Propionic acid (μg/g) 1062 ± 440 1190 ± 501 1280 ± 559

Isobutyric acid (μg/g) 212 ± 52 214 ± 61 243 ± 203

Butyric acid (μg/g) 721 ± 607 717 ± 377 938 ± 581

Isovaleric acid (μg/g) 202 ± 102 182 ± 122 216 ± 125

Valeric acid (μg/g) 103 ± 113 138 ± 87 126 ± 77

Total SCFA (μg/g) 9233 ± 3850 10400 ± 3505 11443 ± 3754

Not constipated subjects n=11

Before intake Control period BB-12 period

Lactic acid (μg/g) 11 ± 25 26 ± 35 a 29 ± 60

Formic acid  (μg/g) 128 ± 65 122 ± 42 112 ± 40

Acetic acid (μg/g) 6212 ± 1656 8013 ± 2979 7965 ± 1658 b

Propionic acid (μg/g) 944 ± 286 1027 ± 309 1007 ± 352

Isobutyric acid (μg/g) 194 ± 57 188 ± 68 170 ± 69

Butyric acid (μg/g) 636 ± 262 812 ± 412 953 ± 469 a

Isovaleric acid (μg/g) 170 ± 111 180 ± 58 171 ± 79

Valeric acid (μg/g) 79 ± 96 123 ± 102 a 130 ± 91 a

Total SCFA (μg/g) 8364 ± 2070 10465 ± 3729 10608 ± 2163 a

* Mean±SD.

a: Siginificantly different from before intake (p <0.05).

b: Siginificantly different from before intake (p <0.01).

c: Siginificantly different from control period (p <0.05).
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Group 80g n=7

Before intake Intake After intake

Moisture (%) 78.9 ± 8.5 * 80.2 ± 4.5 80.1 ± 8.2

Ammonia (μg/g) 1093 ± 981 682 ± 532 a 746 ± 275

pH 6.5 ± 0.7 6.4 ± 1.0 7.4 ± 0.3

Group 150g n=8

Before intake Intake After intake

Moisture (%) 78.6 ± 2.7 79.2 ± 7.5 77.1 ± 5.3

Ammonia (μg/g) 1384 ± 472 872 ± 355 a 722 ± 258

pH 6.2 ± 0.3 6.6 ± 0.7 6.5 ± 0.6

* Mean±SD.

a: Significantly different from before intake (p <0.05).

Table 2-1-12   Effect of BB-12 yogurt on fecal moisture, ammonia and pH
                     in BB-12 dose dependency study.
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ⅡⅡⅡⅡ----1111----4444     

2 1 32)

33)

QOL BB-12

 

BB-12 BB-12
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Bacteroidaceae Bifidobacterium

Bacteroidaceae Enterobacteriaceae

Bifidobacterium Bifidobacterium  
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Bacteroidaceae Bifidobacterium  Lactobacillus
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pH SCFA

 

Bifidobacterium

Bifidobacterium Clostridium lecithinase  Lactobacillus

Bacteroidaceae Bifidobacterium  Clostridium lecithinase

Lactobacillus pH

SCFA  

SCFA

 

S. thermophilus, Lc. lactis L. acidophilus

BB-12

BB-12

 

Bifidobacterium  Bifidobacterium Clostridium lecithinase

BB-12

 

BB-12  BB-12
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    2  Bifidobacterium lactis DN173010

 

    

ⅡⅡⅡⅡ----2222----1111            

Ⅱ 1 BB-12 BB-12

DN173010 BB-12  

37), 38)

39) BB-12 DN173010

Bifidobacterium

40), 41) 9) , 10), 14), 22), 42-44) 45), 46), 47)
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52-55)
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DN173010

DN173010

RCT BB-12

1 1 100g/
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Table 2-2-1  Composition of DN173010 yogurt and control yogurt with 170g.
DN173010 yogurt Control yogurt

Energy 142 kcal 142 kcal
Protein 7.3 g 7.3 g
Lipids 4.9 g 4.9 g
Carbohydrates 18.2g 18.2g
Na 104 mg 104 mg
Ca 255 mg 255 mg

DN173010 1.7 x 1010 cfu* 0 cfu

L. bulgaricus 1.7 x 108 cfu 1.7 x 108 cfu

S. thermophilus 1.7 x 109 cfu 1.7 x 109 cfu

Lc. lactis 1.7 x 108 cfu 1.7 x 108 cfu
*cfu: Colony forming unit.

ⅡⅡⅡⅡ----2222----2222            

ⅡⅡⅡⅡ----2222----2222----1111                        

Table 2-2-1 DN173010  DN173010 Streptococcus thermophilus

Lactococcus lactis Lactobacillus bulgaricus DN173010 108cfu/g

S. thermophilus Lc. lactis L. bulgaricus pH 4.20 4.65 1

170g 142kcal 7.3g 4.9g 18.2g 104mg

255mg  
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ⅡⅡⅡⅡ----2222----2222----2222                        

50 19.43

1.62 BMI 20.33 2.11 5.97 1.54

Danone
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Fig. 2-2-1  Schedule of DN173010 efficacy study.

Fecal samples were collected at marked timing. 

DN173010: DN173010 yogurt intake period. Control: Control yogurt intake period.

2nd intake period1st intake period Rest  period
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n=25
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Group B
n=25
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ⅡⅡⅡⅡ----2222----2222----4444                    

20mm 50mm 1  2  3  
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1 2

2

1 1     

    

ⅡⅡⅡⅡ----2222----2222----6666                    

50 20 14

3 1 3 2 3 1

1

25) 0.09%

EG BL TS Bifidobacterium BL

BS Bacteroidesae Eubacterium ES

Clostridium lecthinase - Clostoridia Clostridium lecthinase + CW

Lactobacillus LBS Streptococcus TATAC Enterobacteriaceae DHL
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Staphylococcus PEES Bacillus TS Yeast PDA

1g log10 cfu/g

1 2

 

    

ⅡⅡⅡⅡ----2222----2222----7777    pHpHpHpH SCFASCFASCFASCFA                 

pH pH Twin 1g

-80℃ 24 DP 48
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2% 1000

SCFA ShodexOA

 

 

ⅡⅡⅡⅡ----2222----2222----8888                    

pH

SCFA Wilcoxon p 0.05

0.05 0.1

SPSS16.0J  
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ⅡⅡⅡⅡ----2222----3333        

ⅡⅡⅡⅡ----2222----3333----1111                    

50 3 2

1 4 1 2

7 43  

 

ⅡⅡⅡⅡ----2222----3333----2222                    

43 8

35 40

”Fast transit time FTT ” 40 ”Slow transit time STT ” 

35 Total FTT 18 STT 17 Fig. 2-2-2

STT DN173010

p=0.055 FTT  

Total43 FTT 18 STT 17 Fig. 2-2-3 STT

DN173010

DN173010

DN173010 2.23 /week 1.34

/week DN173010 Total FTT

43 FTT 18 STT 17 Fig. 2-2-4 FTT

STT DN173010 STT

Table 2-2-2  
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Fig. 2-2-2 Effect on intestinal transit time in DN173010 efficacy study.
Values represent mean ± SD. 
Observ.: Observation period. Control: control yogurt intake period.
DN173010: DN173010 yogurt intake period.
a: The gaps of hours between each period were indicated

over the bars with signed numbers.
*Significantly different compared with Observ. (p<0.05).
# p=0.055 compared with Control.
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Fig. 2-2-3 Effect on defecation frequency in DN173010 efficacy study.
Values represent mean ± SD. 
Observ.: observation period. Control: control yogurt intake period.
DN173010: DN173010 yogurt intake period.
*Significantly different compared with Observ. (p<0.05).
**Significantly different compared with Control (p<0.05). 
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Fig. 2-2-4 Effect on quantity of feces in DN173010 efficacy study.
Values represent mean ± SD. 
Observ.: observation period. Control: control yogurt intake period.
DN173010: DN173010 yogurt intake period.
*Significantly different compared with Observ. (p<0.05). 
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Table 2-2-2    Color and shape of feces in DN173010 efficacy study. 

Total n=43
Observation Control DN173010

Color 3.47 ± 0.67 3.35 ± 0.65 3.38 ± 0.73
Shape 2.83 ± 0.83 2.68 ± 0.71 2.77 ± 0.88

Fast transit time n=18
Observation Control DN173010

Color 3.35 ± 0.67 3.25 ± 0.72 3.36 ± 0.80
Shape 2.86 ± 0.87 2.68 ± 0.71 2.83 ± 0.84

Slow transit time n=17
Observation Control DN173010

Color 3.67 ± 0.64 3.52 ± 0.73 3.43 ± 0.62
Shape 2.78 ± 0.78 2.50 ± 0.67 2.67 ± 0.98

Values represent mean ± SD. 
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Fig. 2-2-5 The ratio of the intestinal microbiota in DN173010 efficacy study. (n=14)
Values represent mean. 
*Significantly different compared with Observation (p<0.05). 
**Significantly different compared with Control (p<0.05). 

Bacteroidecaea Bifidobacterium Eubacterium Clostridium lecithinase (-)             Others

Fig. 2-2-5 The ratio of the intestinal microbiota in DN173010 efficacy study. (n=14)
Values represent mean. 
*Significantly different compared with Observation (p<0.05). 
**Significantly different compared with Control (p<0.05). 
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a: Values represent Log10 of bacteria count (cfu), mean±SD. 
b: Frequency of occurrence. 
*Significantly different compared with Observation (p<0.05).  
**Significantly different compared with Control (p<0.05). 

Table 2-2-3    Effect on the intestinal microbiota in DN173010 efficacy study.

Observation Control DN173010

Total 10.50 ± 0.21 a (100%) b 10.60 ± 0.36 (100%) 10.54 ± 0.24 (100%)

Total Anaerobes 10.49 ± 0.19 (100%) 10.60 ± 0.37 (100%) 10.53 ± 0.24 (100%)

Total Aerobes 8.88 ± 0.24 (100%) 8.48 ± 0.54 (100%) 8.42 ± 0.47 (100%)

Bacteroidaceae 9.91 ± 0.67 (100%) 9.66 ± 0.32 * (100%) 9.61 ± 0.61 (100%)

Bifidobacterium 9.54 ± 0.55 (100%) 9.71 ± 0.53 (100%) 9.75 ± 0.75 *  ** (100%)

Eubacterium 9.96 ± 0.81 (100%) 9.99 ± 0.73 (100%) 9.77 ± 0.77 (100%)

Clostridium lecithinase(-) 8.14 ± 0.24 (100%) 8.59 ± 1.08 (100%) 7.89 ± 1.11 (100%)

Clostridium lecithinase(+) 5.54 ± 1.03 (100%) 5.19 ± 0.49 (64%) 4.08 ± 0.54 *  ** (36%)

Lactobacillus 6.38 ± 0.84 (100%) 6.22 ± 0.68 * (86%) 5.81 ± 1.28 (100%)

Streptococcus 8.08 ± 0.44 (100%) 7.74 ± 1.08 * (100%) 8.16 ± 0.35 * (100%)

Staphylococcus 4.30 ± 0.49 (100%) 4.60 ± 0.95 (86%) 4.62 ± 1.17 (93%)

Enterobacteriaceae 8.27 ± 0.72 (100%) 7.83 ± 0.84 (100%) 7.54 ± 0.63 (100%)

Bacillus 8.50 ± 0.98 (100%) 8.18 ± 0.30 (100%) 8.07 ± 0.18 (100%)

Yeasts 3.57 ± 0.86 (100%) 3.44 ± 0.61 (71%) 3.37 ± 0.68 (57%)

n=14

Observation Control DN173010

Total 10.50 ± 0.21 a (100%) b 10.60 ± 0.36 (100%) 10.54 ± 0.24 (100%)

Total Anaerobes 10.49 ± 0.19 (100%) 10.60 ± 0.37 (100%) 10.53 ± 0.24 (100%)

Total Aerobes 8.88 ± 0.24 (100%) 8.48 ± 0.54 (100%) 8.42 ± 0.47 (100%)

Bacteroidaceae 9.91 ± 0.67 (100%) 9.66 ± 0.32 * (100%) 9.61 ± 0.61 (100%)

Bifidobacterium 9.54 ± 0.55 (100%) 9.71 ± 0.53 (100%) 9.75 ± 0.75 *  ** (100%)

Eubacterium 9.96 ± 0.81 (100%) 9.99 ± 0.73 (100%) 9.77 ± 0.77 (100%)

Clostridium lecithinase(-) 8.14 ± 0.24 (100%) 8.59 ± 1.08 (100%) 7.89 ± 1.11 (100%)

Clostridium lecithinase(+) 5.54 ± 1.03 (100%) 5.19 ± 0.49 (64%) 4.08 ± 0.54 *  ** (36%)

Lactobacillus 6.38 ± 0.84 (100%) 6.22 ± 0.68 * (86%) 5.81 ± 1.28 (100%)

Streptococcus 8.08 ± 0.44 (100%) 7.74 ± 1.08 * (100%) 8.16 ± 0.35 * (100%)

Staphylococcus 4.30 ± 0.49 (100%) 4.60 ± 0.95 (86%) 4.62 ± 1.17 (93%)

Enterobacteriaceae 8.27 ± 0.72 (100%) 7.83 ± 0.84 (100%) 7.54 ± 0.63 (100%)

Bacillus 8.50 ± 0.98 (100%) 8.18 ± 0.30 (100%) 8.07 ± 0.18 (100%)

Yeasts 3.57 ± 0.86 (100%) 3.44 ± 0.61 (71%) 3.37 ± 0.68 (57%)

n=14
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Table 2-2-4    Effect on the intestinal environment in DN173010 efficacy study.

Values represent mean ± SD.
*Significantly different compared with observation (p<0.05).

Observation Control DN173010

pH 6.94 ± 0.78 7.35 ± 0.79 7.11 ± 0.78

Moisture (%) 72.02 ± 6.50 69.70 ± 6.46
*

70.15 ± 9.10
*

Ammonia (μg/g) 1690 ± 720 1230 ± 590 940 ± 290

Total SCFA (μg/g) 12450 ± 6570 6430 ± 3710
*

6060 ± 3350
*

n=14

Observation Control DN173010

pH 6.94 ± 0.78 7.35 ± 0.79 7.11 ± 0.78

Moisture (%) 72.02 ± 6.50 69.70 ± 6.46
*

70.15 ± 9.10
*

Ammonia (μg/g) 1690 ± 720 1230 ± 590 940 ± 290

Total SCFA (μg/g) 12450 ± 6570 6430 ± 3710
*

6060 ± 3350
*

n=14

 

ⅡⅡⅡⅡ----2222----3333----4444    pHpHpHpH SCFASCFASCFASCFA                 

pH SCFA Table 2-2-4  

pH  

DN173010  

 

SCFA DN173010  



59 

ⅡⅡⅡⅡ----2222----4444        

25)

3 3

52-55)  

 

STT DN173010

FTT DN173010

DN173010 STT

Meance 55) STT DN173010

FTT FTT STT

DN173010 STT

DN173010  

DN173010 Bifidobacterium

Bifidobacterium

Bifidobacterium

Bifidobacterium 9) , 10) , 14), 22), 42-44)  

Clostridium lecithinase + DN173010 β-

56) Clostridium lecithinase + β-

57)
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DN173010 DN173010

Bacteroidesae Bacteroidesae

Bacteroidesae 1

47) DN173010

DN173010

51) DN173010

DN173010  

DN173010 STT

Bacteroidesae S. thermophilus Lc. 

lactis L. bulgaricus S. 

thermophilus L. bulgaricus 11)

DN173010

DN173010  

Meance 200 50-70 DN173010

1 125g 55)

1 170g

DN173010  

DN173010 Bifidobacterium

9), 10), 14), 15), 

42), 44)  

DN173010 Bifidobacterium
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SCFA 35)

SCFA SCFA

SCFA SCFA

pH

pH

 

pH SCFA
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ⅡⅡⅡⅡ----2222----5555        

DN173010

RCT DN173010 1 170g 14

40

DN173010
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ⅢⅢⅢⅢ     Lactobacillus paracaseiLactobacillus paracaseiLactobacillus paracaseiLactobacillus paracasei    KW3110KW3110KW3110KW3110     

    

 

ⅢⅢⅢⅢ----1 1 1 1     

Salminen

58) 

59)

 

Ⅱ Bifidobacterium lactis 2  BB-12 DN173010

2  42), 44), 60) 61) 44), 62)

45) 62), 63)  

Lactobacillus helveticus

49) 

46), 64) 65), 66)

67)  

KW3110 68) in 

vitro Th1/Th2 Th2

KW3110

100 KW3110
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BALB/c KW3110

Th1 IL-12 Th2 IL-4 IgE

68) KW3110

Th1/Th2 ECP 69) NC/Ng

KW3110

IgE  70) KW3110

 

Björksten

64) Wickens

71) 

72) KW3110

 

 

Bifidobacterium lactis 2 KW3110

in vitro

KW3110
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KW 100g/ 10g/
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ⅢⅢⅢⅢ----2222     

ⅢⅢⅢⅢ----2222----1111                    

Lactobacillus paracasei 20  L. acidophilus 7 L. jonsonii 4 L. gaserri 3 L. 

delbrueckii subsp. bulgaricus L. casei L. brevis L.helveticus L. hilgardii L. plantarum Leuconostoc 

mesenteroides Streptococcus thermophilus 1

de Man, Rogosa and Sharpe MRS

Oxoid 30℃ 37℃  

    

ⅢⅢⅢⅢ----2222----2222    KW3110KW3110KW3110KW3110     

KW3110 600 nm OD600 OD600 0.5 1.0

7000rpm 5 4℃ PBS pH 6.5 OD600 0.5

HCl pH3.0 MRS 10 37℃ 3

48 MRS pH6.2

 

 

ⅢⅢⅢⅢ----2222----3333     KW3110 KW3110 KW3110 KW3110                 

KW3110 MRS 106 cells/ml 2.0 MRS

Oxoid No. L55  Oxoid pH6.2 24 Bioplotter Oriental Instrument 630 nm

OD630 1 OD630

    

 

ⅢⅢⅢⅢ----2222----4444     KW3110 KW3110 KW3110 KW3110                 

Caco-2 73) 6 1.4×104

/cm2 20 1
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Table 3-1  Composition of KW3110 yogurt (100g).
Energy 90 kcal
Protein 3.5 g
Lipids 3.1 g
Carbohydrates 12.2 g
Na 51 mg

KW3110 4.0 x 1010 cfu *

*cfu: Colony forming unit

DMEM 25 mM 37℃ 10 CO2-90  

HT29 10 Caco-2     

Caco-2 Caco-2 DMEM 3

L. acidophilus  8  L. gasseri  9  L. jonsonii  6  

L. paracasei  Caco-2 19 HT29 8 48 PBS Ca

OD600 0.7 2 ml Caco-2

6 37℃ 10 CO2-90 1 3

DMEM 4℃ 30 4

 

 

ⅢⅢⅢⅢ----2222----5555    KW3110KW3110KW3110KW3110                 

KW3110 KW3110

KW3110  

Ⅲ-2-5-1     

Table 3-1 KW3110 KW3110 KW3110

KW3110 4×108cfu/g  
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Day -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Fecal sample ▲▲▲ ▲▲▲ ▲▲▲ ▲▲▲

Fig. 3-1 Schedule of KW3110 yogurt oral-administration study.
Each period is indicated by a rectangle. 
Filled triangles indicate the day of sampling of feces.

Observation period 100g-intake period Rest period 10g-intake period

Ⅲ-2-5-2     

9 2 7 27.1±6.8 BMI 21.6±1.9

 

Ⅲ-2-5-3     

Fig. 3-1 28

1 7 1 1 100 g KW3110

1 100 g 0 6 KW3110 1

7 13 1 10 g KW3110 10 g

14 20  
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Ⅲ-2-5-4     

1

1

 

Ⅲ-2-5-5  

1 1

4℃ 74)     

0.09%

EG BL

TS Bifidobacterium TOS- Lactobacillus LBS

37℃ 48 cfu

Bifidobacterium

LBS L. paracasei

16S rRNA  

Ⅲ-2-5-6 Qt-PCR  

2 ml 100 mM Tris-HCl 50 mM EDTA pH 9.0 DNA Fast 

DNA SPIN Kit for soil Qbiogen DNA 3

DNA PCR Qt-PCR Light Cycler Roche 

Diagnostics 16S rRNA 0.2 μM 0.1 μg/μl BSA

SYBR Premix Ex TaqTM  

Bifidobacterium g-Bifid-F  5'-CTCCTGGAAACGGGTGG-3' 

g-Bifid-R  5'-GGTGTTCTTCCCGAATCTAA-3' 75) Bifidobacterium longum JCM1217

Lactobacillus Lacto F 5'-TGGAAACAG 
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RTGCTAATACCG-3' LactoR 5'-CCATTGTGGAAGATTCCC-3' 76) L. gasseri JCM1131

L. paracasei PARA

5'-CACCGAGATTCAACATGG-3' Y2 5'-CCCACTGCTGCCTCCCGTAGGAGT-3' 77) KW3110

PBS 2 DAPI

DNA

 

KW3110 KW3110

Qt-PCR Qt-PCR

KW3110 L. paracasei 

KW3110  

Ⅲ-2-5-7  

Bifidobacterium Lactobacillus L. paracasei

100 g 10 g Wilcoxon 

Matched-Pairs Signed-Rank 1 13

p 0.05     
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Fig. 3-2 Acid tolerance of type strain of lactic acid
bacteria and KW3110.

0 20 40 60 80 100 120
Survival ratio (%)

L.delb.bulgaricus

S.thermophilus

L.meseteroides
L.delbrueckii

L.helveticus

L.plantarum

L.acidophilus

L.casei
KW3110

L.gasseri

L.jonsonii

L.hilgardi

L.brevis

L.paracasei

ⅢⅢⅢⅢ----3333     

ⅢⅢⅢⅢ----3333----1 KW31101 KW31101 KW31101 KW3110    

KW3110 in vitro in 

vitro  78-80) Fig. 3-2 KW3110 13

3 L.paracasei 3 85 KW3110

70 L. delbrueckii subsp. 

bulgaricus Streptococcus thermophilus 3 0.01  
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Fig. 3-3 Bile tolerance of lactic acid bacteria.
Seventeen L. paracasei  strains (solid columns), 7 L. acidophilus  strains (hatched columns),
4 L. jonsonii  strains (dotted columns), and 3 L. gasseri  strains (horizontal lined) were
subjected to the bile tolerance test. Cells were cultured in MRS medium containing
2.0% oxygall (Oxoid). The toterance was determined by measuring OD630 after 24 h

cultivation. 
*KW3110.

0.000.000.000.00

0.50

1.00

1.50

2.00

O
D
6
3
0

2.20

Fig. 3-3 KW3110 L. paracasei 16 L. acidophilus  7 L .jonsonii  4 L. gasseri  3

2.0 L. paracasei 17 13

24 OD630 0.1 6 L. gasseri L. jonsonil L. acidophilus

KW3110
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Table 3-2 Adhession properties of Lactobacilli  to Caco-2 and HT29.

Strains
Adhession

properties
a Max

a
Min

a

L. acidophilus   564±728 
*

1,868 36
L. gasseri 590±271 1,138 229
L. jonsonii 274±163 430 128
L. paracasei 15±10 39 3

L. paracasei 57±35b 125 19
KW3110 193

KW3110 208
b

*Mean±SD.
a: Number of adhering Lactobacilli  to 50 epithelial cells.
b: Adhession property to HT29 cells.

ⅢⅢⅢⅢ----3333----2 KW31102 KW31102 KW31102 KW3110     

Table 3-2 KW3110 L. acidophilus L. gasseri L. jonsonii L. paracasei Caco-2 HT29

in vitro L. acidophilus L. gasseri L. jonsonii

Caco-2 L.paracasei

KW3110 193 50Caco-2 L. paracasei 8 15±10

50Caco-2 KW3110 L.  paracasei 8

HT29 KW3110 208 50 HT29 

L. paracasei 57±35 50 HT29

KW3110 L. paracasei  
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ⅢⅢⅢⅢ----3333----3 3 3 3 KW3110KW3110KW3110KW3110  

KW3110 KW3110

Caco-2 L. paracasei

KW3110 Fig. 3-1

Table 3-3 L.paracasei 

Fig. 3-4 Qt-PCR KW3110 9

Qt-PCR 6  

KW3110 1 9 1 L. paracasei

102.6 cfu/g L. paracasei 6 Qt-PCR

103 /g  

KW3110 100 g L. paracasei 9 7

100 g L. paracasei

Qt-PCR 104.6 6.7 cfu/g 108.0 9.1  /g  

 6 100 g KW3110

13 Qt-PCR L. paracasei

L. paracasei 9 8 103 cfu/g 1 103.1 cfu/g

Qt-PCR L. paracasei 6 3

Day13 3 104.4 5.3 /g

Fig. 3-4 KW3110 1

 

 KW3110 10 g 104.0 7.7 

cfu/g L. paracasei 9 8 Qt-PCR 10 g 106.5 8.7 /g

L. paracasei 6 3 6 KW3110 10

1 KW3110  
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Table 3-3 Effect of KW3110 yogurt on the intestinal microbiota in KW3110 yogurt oral-administration study.

Day
-1 0 1 3 4 5

Total 10.49 ± 0.24
*

10.52 ± 0.24 10.67 ± 0.13 10.67 ± 0.22 10.49 ± 0.26 10.47 ± 0.39

Total Anaerobes 10.48 ± 0.24 10.52 ± 0.24 10.67 ± 0.13 10.67 ± 0.22 10.48 ± 0.26 10.46 ± 0.39

Total Aerobes 7.71 ± 0.80 7.96 ± 0.68 4.81 ± 5.39 7.65 ± 0.93 5.95 ± 3.15 7.62 ± 0.58

Bifidobacterium 9.81 ± 0.31 9.82 ± 0.36 10.28 ± 0.09 10.06 ± 0.26
a

9.88 ± 0.36 9.90 ± 0.52
a

Lactobacillus 4.83 ± 1.44 6.44 ± 1.32
a

6.80 ± 0.28 6.74 ± 1.11
a

6.57 ± 0.89
a

6.62 ± 0.92
a

L. paracasei 0.29 ± 0.87 4.63 ± 3.50 3.96 ± 3.74 6.74 ± 1.11 6.00 ± 2.45 6.46 ± 1.37

Day
13 14 15 17 18 19

Total 10.53 ± 0.25 10.63 ± 0.29 10.68 ± 0.21 10.62 ± 0.32 10.44 ± 0.32 10.50 ± 0.25

Total Anaerobes 10.52 ± 0.25 10.58 ± 0.31 10.67 ± 0.22 10.60 ± 0.35 10.47 ± 0.29 10.49 ± 0.25

Total Aerobes 8.26 ± 0.73 8.07 ± 0.61 7.88 ± 0.88 8.07 ± 0.71 7.88 ± 1.00 7.91 ± 1.03

Bifidobacterium 9.80 ± 0.37 9.86 ± 0.36 10.11 ± 0.23 9.93 ± 0.51 9.90 ± 0.24 9.93 ± 0.11

Lactobacillus 4.09 ± 0.99 5.33 ± 1.08
a

5.63 ± 1.13 5.84 ± 1.85
b

6.10 ± 1.16
b

5.42 ± 0.68

L. paracasei 0.34 ± 0.38 1.07 ± 1.19 3.36 ± 3.84 3.11 ± 2.68 3.78 ± 4.20
b

3.55 ± 4.14

* Log10 of bacteria count (cfu/g feces), mean±SD.

a: Siginificantly different compared with Day-1 (p <0.05).
b: Siginificantly different compared with Day13 (p <0.05).

100g-intake

10g-intake
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Fig. 3-4

The detection limit of the Qt-PCR method was 3.0 log10 cells/g feces.

Enumeration of KW3110 in fecal samples during the oral-administration test
period in KW3110 yogurt oral-administration study.
Fecal samples from 6 subjects were subjected to Qt-PCR to determine the
number of cells of KW3110.
Subject 1: open diamonds, subject 2: filled squares, subject 3: filled
triangles, subject 4: open circles, subject 5: filled circles, subject 6: open
squares.
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ⅢⅢⅢⅢ----3333----4 KW31104 KW31104 KW31104 KW3110     

Table3-3 Bifidobacterium

Lactobacillus Fig. 3-5 Bifidobacterium Lactobacillus

Qt-PCR

 

1 13 Bifidobacterium 109.8cfu/g

100 g 0 5 109.9cfu/g 100 g 3 5

1 Bifidobacterium Bifidobacterium 10 g

109.9 cfu/g  14 19

Bifidobacterium Day -1: 20.9%   Day 0: 20.0%   Day 2: 40.7%   Day 3: 24.5%   Day 4: 24.5%   

Day 5: 26.9%   Day 13: 18.6%   Day 15: 17.0%   Day 16: 26.9%   Day 17: 20.4%   Day 18: 28.8%   Day 19: 

26.9% 100g 10g 100g 10g Bifidobacterium

 

Qt-PCR Fig. 3-5 A  

Lactobacillus KW3110

1 104.8cfu/g 100 g 106.6 cfu/g 100 

g 0 3 4 5 Lactobacillus 1

104.1 cfu/g 10g 105.4cfu/g

14 17 18 Lactobacillus 13  

Qt-PCR Lactobacillus 100 g 0 3

5 10g 18 Fig. 3-5 B Qt-PCR

2

1 13 1000 KW3110

10  
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1 13 Qt-PCR Lactobacillus LBS

pH 5.5 Lactobacillus

LBS pH 5.5

-ATP

81

Lactobacillus KW3110 10g  
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Fig. 3-5 

(A) Enumeration of Bifidobacterium . (B) Enumeration of Lactobacillus .
Open circles indicate the data obtained by the cultivation method from

9 subjects (log10 cfu/g feces). Open rectangles indicate the data obtained

by the Qt-PCR method from 6 subjects (log10 cells/g feces).

The detection limit was  3.0 log10 cfu/g feces in cultivation method,

and was 3.0 log10 cells/g feces in Qt-PCR method.

Data represent mean±SD.

*p <0.05 compared with Day -1.
**p <0.05 compared with Day 13.

Enumeration of Bifidobacterium  and Lactobacillus  in fecal samples during the
oral-administration test period in KW3110 yogurt oral-administration study.
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ⅢⅢⅢⅢ----4444     

KW3110

in vitro KW3110

in vivo KW3110

Bifidobacterium Lactobacillus

KW3110 Bifidobacterium

KW3110

83), 84) KW3110

Bifidobacterium Lactobacillus Bifidobacterium

KW3110

RCT

 

 KW3110 L. paracasei Caco-2 HT29

in vitro

L. reuteri MapA 85 L. crispatus CbsA 86) L. jonsonii EF-Tu 87) 

L. casei ATCC334

EF-Tu LTA L. jonsonii Caco-2

88) 

KW3110 EF-Tu

LTA  

KW3110 1

Fig. 3-4 KW3110

L. paracasei
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Schultz L. rhamnosus GG 1

 89) KW3110

L. rhamnosus GG

KW3110 in 

vivo L. rhamnosus GG

46), 90) KW3110
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ⅢⅢⅢⅢ----5555     

KW3110 in vitro

KW3110

KW3110

KW3110

 



83 

ⅣⅣⅣⅣ      

 

 

 

 in vitro

in vivo

5), 25)  

 

Bifidobacterium
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2 BB-12  

BB-12 BB-12 BB-12

RCT BB-12 3

BB-12 3

1 100g/ 26  

BB-12

Bacteroidaceae Bifidobacterium Bifidobacterium

Enterobacteriaceae  Bacteroidaceae

Bifidobacterium Bacteroidaceae Bifidobacterium

Bifidobacterium Bifidobacterium

 

BB-12

SCFA

 

Bifidobacterium

SCFA SCFA

35)  

SCFA SCFA

SCFA

 

BB-12 BB-12 BB-12

1 80g 150g 14
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80g Bifidobacterium 150g

Bacteroidaceae Bifidobacterium

Clostridium lecithinase +  Streptococcus

 

80g/ 150g/

BB-12 BB-12 100g/

100g/  

Bifidobacterium 80g 7 6 150g

8 8 Bifidobacterium Bifidobacterium

 

Lactobacillus acidophilus SBT 2062  Bifidobacterium longum SBT 2928

10) 100g/

Bifidobacterium 9

 

Bifidobacterium

 

BB-12 450g/ 14
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2 BB-12

BB-12

100g/

 

 

2 2 DN173010 DN173010

BB-12

 

DN173010 3 DN173010 3

DN173010

 

3 3

34)

 

52), 53), 54),55)  

Meance 200 50-70 55)

40-50 50

125g/ 250g/ 2

50 125g
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50.0±6.0 68.7±8.3 250g 42.0±5.3 68.2±9.2

40-50 125g 36.8±3.7 46.3±2.3 250g

26.9±3.7 46.3±2.4

 

STT Meance MTT+STT

170g/ Meance 1serving 125g 1-3serving

Meance 1.36serving 1.36 serving 46.48

Meance  

81.16

Meance 46.3 68.7

 

DN173010

 

 

DN173010

DN173010 3

DN173010
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Bifidobacterium Bifidobacterium

Bifidobacterium Bifidobacterium

9) , 10), 14), 15), 22), 43), 44) 

Clostridium lecithinase + DN173010 β-

56)  Clostridium lecithinase + β-

57) 

 

pH SCFA

 

2 2 RCT DN173 010

 

 

Ⅲ Bifidobacterium lactis KW3110

 

KW3110

Björksten 

64) Wickens
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 71) Kalliomaki

 46)  

KW3110 

 KW3110

in vitro

 KW3110 in vitro

KW3110 KW3110

 

100g/ 10g/

100g Day 3 Day -1 Bifidobacterium

KW3110 100g 10g

Bifidobacterium  

KW3110 10g/ 100g/

 

Bifidobacterium lactis BB-12

Bifidobacterium

Bifidobacterium

KW3110 Bifidobacterium lactis

3
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KW3110

 

Ⅲ Bifidobacterium lactis KW3110

Ⅱ

 

3

BB-12 L. acidophilus St. thermophilus  Lc. lactis 

DN173010 St. thermophilus Lc. lactis L. bulgaricus

3

 

Metchnikoff
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3

RCT
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Bifidobacterium

 

 Bifidobacterium lactis BB-12  

Bifidobacterium lactis BB-12 BB-12

RCT BB-12 Bifidobacterium

 

 Bifidobacterium lactis DN173010
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Bifidobacterium lactis  DN173010 DN173010 RCT

Bifidobacterium

Bifidobacterium C ostridium lecithinase

Bifidobacterium

 

Lactobacillus paracasei KW3110  

Bifidobacterium lactis Lactobacillus paracasei KW3110

in 

vitro

 

3
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Bifidobacterium

RCT Bifidobacterium lactis BB-12 Bifidobacterium lactis 

DN173010 Lactobacillus paracasei KW3110 

 

Key wordsKey wordsKey wordsKey words 

Intestinal microbiota, Probiotics, Bifidobacterium, Yogurt, Humans, Improvement of intestinal conditions, 

Frequency of defecation, Gastrointestinal tract transit time, Randomized controlled trial RCT , Healthy 

Japanese, Bifidobacterium lactis BB-12, Bifidobacterium lactis DN173010, Lactobacillus paracasei KW3110 
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KW3110 in vitro
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