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1.  0.1  (MELTER AT261 DeltaRange®)

2.  (centrifuge BHGHermate Z320 ) 

3.  (pH/ Ion Meter) 

4.  (magnetic stirrer) 

5.  4 

6.  15 

1. (total ionic strength adjustment buffer,TISAB III)

2.  (perchloric acid) 2 

3.

 1, 10, 

50  100

1.  1  10 

2.  5,000  20 



3.  4 

 ( total ionic strength adjustment buffer, TISAB III ) 4 

4.

ion selective electrode 

 Iantanum fluoride 

 ( potentiometer )

 (  )            =  c x 10

       m 1

    c   (  ) 

                m 1   (  ) 

2.

(diffusion test) 
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 (inhibition area)

1.  (sterile test tube)

2.  (eppendorf®)
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8.  25 

9.  100 
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11.  300  (Flask) 

12.  50  (Flask) 

13.  (glass  rod)
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16.  (autoclave)

17. (UV/visible spectrophotometer; Ultraspec 3000 pro; 

Pharmacia ® Biotech, England )

18.  5(Infared CO2incubator; Forma Scientific®,

3194; Forma Scientific, USA) 

19.  ( light microscope) 

20.  laminar flow hood

21.  (colony counter 560 SUNTEX®)

22.  0.1  ( MELTER AT261 DeltaRange® ) 

23.  (pH electrode)

1.  (brain heart infusion agar)

2.  (tryptic soy broth)

3.  0.85 

4.



2.1

1.  1  10 

 1 

2.  5,000  20 

 (supernate) 

2.2

1.  BHI 

 7.3 (pH electrode) 

2.  45- 50 

3.  2  25 10

 4 

4.

4

2.3  (Inoculum)

1.  (standard strain)  (gram 

stain)

2.  (standard strain)  3 

 1 : 1 

(eppendorf®)  3  5  (aliquot)   -70 

3.  2

 (blood agar) 

 3  (subculture) 

4.  3-4  3

 30  50

 5  37 

 48 



5.

 (dilution plate count) 

1.

 50  48 

2.  0.85 

 (optical dentsity) 

 (absorbance)  625 

3.  2 

 0.85  2  1  9 

4.  3  1  9 

 (serial dilution) 

 2

5.  spread plate

 100 

 3 

6.  (aerobic incubator) 

 5  37  48 

7.

 25 

 50– 500 

8.  3 

9.  1 – 1.5 x 106



2.4

3

1.  2.2  2.3 

 1 – 1.5 x 106

 2.2 

100

 5 

2.  (biopsy punch) 

 6  4  3 

 1 

3.  2.1 

 75 

 (control) 

4.  5  37

 48 

5.

(inhibition zone) 

(Image Pro Plus®)

6.  5 

 3 

 (inhibition 

zone)  (Image Pro Plus®)

 2-3



 6 

=   ¶ ( ) 2 - ¶ ( ) 2

=   ¶ (      -     3 ) 2

                                2 

 20  Image pro plus®  2 

 2 

 2 

1.  (Descriptive statistic)

 (mean),  (median) 

 (SD),  (max),  (min)

2.  (Hypothesis testing)

2.1

 500 

:  500  6 

 :  500  6 

 1 

2.1.1

 ANOVA 

(multiple comparison)  Bonferroni 

 Tamhane’s T2 



2.1.2

 Krukal Wallis test 

2.2

 1000 

:  1000  6 

 :  1000  6 

 1 

2.2.1

 ANOVA 

(multiple comparison)  Bonferroni 

 Tamhane’s T2 

2.2.2

 Kruskal Wallis test 

2.3

 500 1000

:  500 

 1000 

 :  500 

 1000 

2.3.1

 independent t-test 

 500 1000

2.3.2

 Mann Whitney U test 

 500 1000
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12  6  500 

 6  1000 

 10  50  100 

3  500  5 

 80 

 98.87,  93.39, 

 96.91, 91.61,

 96.36  1 

 80  2-6 

 61.93  1000 

 3  80 

 –  87.62,  – 

93.20  106.42  3 

 80 

 72.45,

22.57 27.59  1



 1  (  1

 10 )

( )

( )

 500 

1 NaF 0.11 49.44 ± 1.89 98.87

2 MFP 0.38 46.69 ±  1.26 93.39

3 MFP 0.38 48.46 ±4.53 96.91

4  2-6 MFP 0.19 NaF0.5525 30.97 ± 11.86 61.93

5 MFP 0.38 45.81 ± 6.89 91.61

6 NaF 0.11 48.18 ± 2.56 96.36

 1000 

7 NaF 0.021 + MFP 0.683 72.45 ± 1.99 72.45

8 MFP 0.76 22.57 ± 5.28 22.57

9  – NaF  0.2 87.62 ± 0.94 87.62

10 MFP 0.76 27.59 ± 9.86 27.59

11  – NaF  0.22 93.20 ± 0.54 93.20

12 NaF  0.22 106.42 ± 26.55 106.42

13 50 ppm NaF   0.01 44.11 ± 4.11 88.22

14 100 ppm NaF   0.02 99.75 ± 0.30 99.75

 1 – 1.5 x 106 (optical

dentsity)  625 



 0.1 

 1.0 x 106

 0.1 

 2.99 x 106  3 

0.85  1.0 x 106

 0.6 

 3.13 x 106  3 

 0.85 1.04 x 106

 12 ,

 50 

100

 ( )

 12  2

 2  ( )

S. mutans L.casei S.sobrinus
 500 

1.

2.

3.

4.  2-6 

5.

6.

 500 

 1000 

7.

8.

9.  – 

10.

94.64 ±21.09 

118.37 ±54.14 

118.22 ±36.12 

85.53 ±32.94 

150.00 ±96.24 

124.44 ±62.09 

115.20±33.22

311.23 ±136.16 

161.67 ±120.61 

429.91 ±79.06 

279.55 ±134.12 

121.21±12.92

128.78±88.64

122.02±53.24

98.80±21.96

196.56±73.08

110.63±49.53

129.67±39.02

399.62±156.32

192.23±37.44

435.07±15.26

320.89±53.60

100.77±25.53

94.02±22.47

109.84±61.06

67.16±24.59

125.86±48.67

76.10±26.87

95.62±19.72

353.59±91.86

199.27±80.85

419.88±27.89

207.06±79.81



11.  – 

12.

 1000 

13.  50 ppm

14.  100 ppm 

15.

321.29 ±28.51 

429.53 ±40.37 

322.20±32.77

 87.96 ±38.13 

132.17 ±39.21 

  53.13±27.49 

293.43±109.67

504.53±88.16

357.63±26.85

125.38±23.96

324.88±88.00

53.73±22.39

346.43±60.16

402.31±48.65

321.42±23.13

121.61±13.56

129.46±103.10

48.77±22.56

 5 

 500 

 1000  12 

 500 

 500 
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 94.64 ± 21.09,  118.37 ± 

54.14,  118.22± 36.12,  2-6 

 85.53 ± 32.94,  150.00 ± 96.24 

 124.44 ± 62.09 

 500  6 

 (p>0.05)

 500 

 500 

 121.21 ± 12.92,  128.78 

± 88.64,  122.02 ± 53.24,  2-6 



 98.80 ± 21.96,  196.56 ± 73.08, 

 110.63 ± 49.53 

 500  6 

(p>0.05)

 500 

 500 

 100.77± 25.53,  94.02 ± 

22.47,  109.84 ± 61.06,  2-6 

 67.16 ± 24.59,  125.86 ± 48.67, 

 76.10 ± 26.87
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 (p>0.05)

 500  (p>0.05)

 1

 1 

 500  6 

0

50

100

150

200

250

300

colgate
pokemon

St Andrew
gel

St Andrew
paste

Fluocaril2-6 kodomo
paste

kodomo gel

500 ppm fluoride dentifrices

area
(mm2) SM

LC
SS



 1000 

 1000 

 1000 

 311.23 ± 136.16, 

 161.67 ± 120.61,  – 429.91 ± 79.06, 

 279.55 ± 134.12,  –  321.29 ± 28.51 

 429.53 ± 40.37

 1000  6  2 -

(429.91 ± 79.06) (429.53 ± 40.37)

(161.67 ± 120.61) 

(p<0.05)  2

 2

 1000  6 

0

100

200

300

400

500

600

Fluocaril colgate Oral B Darlie KiddyO Close up

1000 fluoride dentifrices

area (mm2)



 1000 

 1000 

 399.62 ± 156.32, 

 192.23 ± 37.44,  –  435.07 ± 15.26, 

 320.89 ± 53.60,  –  293.43 ± 109.67 

 504.53 ± 88.16 

 1000  6  2 -

(435.07 ± 15.26) (504.53 ± 88.16) 

 (192.23 ± 37.44)  (p<0.05)

 3

 3

 1000  6 

0

100

200

300

400

500

600

700

Fluocaril colgate Oral B Darlie KiddyO Close up

1000 ppm fluoride dentifrices

area (mm2)



 1000 

 1000 

 353.59 ± 91.86, 

 199.27 ± 80.85,  –  419.88 ± 27.89, 
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 3  (  10 )

 (ppm) 

( )
 1  2  3 SD

1 NaF 0.11      500 ppm 51.4 47.64 49.27 49.44 1.89

2 MFP 0.38     500 ppm 48.13 46.16 45.79 46.69 1.26

3 MFP 0.38     500 ppm 53.6 46.7 45.07 48.46 4.53

4  2-6 MFP 0.19 NaF0.5525  500 ppm 44.6 23.08 25.22 30.97 11.86

5 MFP 0.38     500 ppm 51.4 47.91 38.11 45.81 6.89

6 NaF 0.11      500 ppm 50.6 48.44 45.5 48.18 2.56

7 NaF 0.021 + MFP 0.683 1000 ppm 71.33 71.27 74.75 72.45 1.99

8 MFP 0.7     1000 ppm 28.4 21.2 18.11 22.57 5.28

9  – NaF 0.2     1000 ppm 88.66 86.82 87.39 87.62 0.94

10 MFP 0.76    1000 ppm 37.06 28.32 17.39 27.59 9.86

11  – NaF 0.22     1000 ppm 93.33 93.67 92.61 93.20 0.54

12 NaF  0.22     1000 ppm 137 93 89.27 106.42 26.55

13  50 ppm NaF  0.01 48.2 44.15 39.98 44.11 4.11

14  100 ppm NaF  0.02 100 99.83 99.42 99.75 0.30
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 4  ( )

 1   2   3   4   5 mean SD

1.  (500 ppm) 122.10 63.30 98.35 90.89 98.55 94.64 21.09

2.  (500 ppm) 101.76 149.54 40.96 185.20 114.38 118.37 54.14

3.    (500 ppm) 169.95 101.16 126.26 122.10 71.62 118.22 36.12

4.  2-6    (500 ppm) 93.61 104.61 28.19 91.47 109.76 85.53 32.94

5.     (500 ppm) 289.52 91.66 117.57 202.90 48.37 150.00 96.24

6.  (500 ppm) 228.35 73.04 119.94 80.30 120.59 124.44 62.09

7.   (1000 ppm) 428.81 237.51 345.83 431.09 112.91 311.23 136.16

8.  (1000 ppm) 59.94 51.18 311.04 117.79 268.40 161.67 120.61

9.  – (1000 ppm) 477.79 457.67 434.89 293.00 486.20 429.91 79.06

10.   (1000 ppm) 252.15 124.28 256.02 270.24 495.08 279.55 134.12

11.  –  (1000 ppm) 344.46 358.62 301.96 307.78 293.64 321.29 28.51

12.             (1000 ppm) 467.09 378.38 401.21 470.64 430.33 429.53 40.37

13.  50 ppm 58.29 38.18 100.35 126.70 116.29 87.96 38.13

14.  100 ppm 152.87 248.90 422.39 570.15 292.37 337.34 162.26

15. 46.98 30.88 99.15 33.92 54.70 53.13 27.49
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 5  ( )

 1  2  3   4   5 SD

1.  (500 ppm) 131.82 131.59 118.65 123.63 100.35 121.21 12.92

2.  (500 ppm) 280.74 102.78 121.02 87.24 52.14 128.78 88.64

3.    (500 ppm) 205.06 91.66 71.27 99.35 142.76 122.02 53.24

4.  2-6    (500 ppm) 111.23 112.27 61.28 96.96 112.27 98.80 21.96

5.     (500 ppm) 253.93 212.70 226.65 220.74 68.81 196.56 73.08

6.  (500 ppm) 181.33 91.66 132.04 99.75 48.37 110.63 49.53

7.   (1000 ppm) 613.39 380.53 456.89 364.92 182.36 399.62 156.32

8.  (1000 ppm) 129.80 216.29 223.54 187.79 203.70 192.23 37.44

9.  –  (1000 ppm) 438.33 444.48 411.18 450.66 430.71 435.07 15.26

10.  –  (1000 ppm) 340.71 404.15 266.27 294.59 298.75 320.89 53.60

11.   (1000 ppm) 268.40 244.49 238.38 228.06 487.81 293.43 109.67

12.             (1000 ppm) 510.18 608.46 571.46 426.16 406.36 504.53 88.16

13.  50 ppm 108.52 123.85 125.16 104.41 164.99 125.38 23.96

14.  100 ppm 398.64 230.62 273.61 436.42 285.11 324.88 88.00

15. 58.29 18.16 68.11 75.74 48.37 53.73 22.39
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 6  ( )

 1   2   3   4   5 SD

1.  (500 ppm) 112.91 115.23 120.59 97.36 57.79 100.77 25.53

2.  (500 ppm) 107.07 79.75 83.65 72.69 126.92 94.02 22.47

3.    (500 ppm) 211.32 53.89 76.28 91.86 115.87 109.84 61.06

4.  2-6    (500 ppm) 82.16 48.52 34.06 91.66 79.38 67.16 24.59

5.     (500 ppm) 162.04 51.66 129.14 175.22 111.23 125.86 48.67

6.  (500 ppm) 79.38 78.10 117.36 59.44 46.21 76.10 26.87

7.   (1000 ppm) 423.90 243.03 452.21 375.17 273.61 353.59 91.86

8.  (1000 ppm) 107.07 294.28 262.33 201.55 131.14 199.27 80.85

9.  –  (1000 ppm) 394.26 400.84 464.72 426.16 413.41 419.88 27.89

10.   (1000 ppm) 178.01 170.45 146.49 193.83 346.52 207.06 79.81

11.  –  (1000 ppm) 281.36 332.25 335.96 445.63 336.97 346.43 60.16

12.             (1000 ppm) 447.95 371.27 455.33 394.26 342.75 402.31 48.65

13.  50 ppm 123.41 110.60 139.53 128.47 106.04 121.61 13.56

14.  100 ppm 309.41 217.12 323.22 520.93 228.91 319.92 121.84

40.6688.3936.0344.9915. 33.78 48.77 22.56
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 SPSS version 13.0 

 7 

 500 

 Bacteria N Mean Percentiles

25th

50th

(Median) 75th

SM 30 115.20 88.2425 103.1850 123.1400

LC 30 129.67 91.6600 112.2700 152.4025

SS 30 95.62 69.3775 87.6550 116.2425

SM = 

LC = 

SS = 

 8 

  500 

Kruskal –Wallis Test Statistics 

500 ppm dentifrices 

Mean Rank

SM

Mean Rank

LC

Mean Rank

SS

1 colgate pokemon gel 11.90 17.80 18.40

 2 St Andrew gel 17.40 13.80 16.20

 3 St Andrew paste 18.30 14.10 16.80

 4 Fluorcaril kids gel 10.80 11.40 9.10

 5 kodomo paste 18.00 22.80 21.60

 6 kodomo gel 16.60 13.10 10.90

Sig. .626 .352 .214



 9 

 1000 

 Bacteria N Mean Percentiles

25th

50th

(Median) 75th

SM 30 322.20 255.0525 327.7500 432.0400

LC 30 357.63 235.8000 372.7250 446.0250

SS 30 321.42 232.6600 339.8600 416.0325

SM = 

LC = 

SS = 

 10

  1000 

Kruskal –Wallis Test Statistics

 95 (critical value = 16.34139) 

1000 ppm 

dentifrices

Mean Rank

SM

1000 ppm 

dentifrices

Mean Rank

LC

1000 ppm 

dentifrices

Mean Rank

SS

1 Oral B * 23.40 close up * 24.40 Oral B *24.10

 2 close up *22.80 Oral B * 21.80 close up 22.10

 3 Kiddy O 14.60 Fluocaril 17.60 Fluocaril 17.80

 4 Fluocaril 14.00 Kiddy O 13.20 Kiddy O 15.80

 5 Darlie 12.00 Darlie 12.20 Darlie 7.00

 6 Colgate **6.20 Colgate ** 3.80 Colgate ** 6.20 

Sig. .003Sig. .015 Sig. .003
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  500  1000 

sample N Mean Std.Deviation Std.Error

mean

SM  mean 500

        mean 1000 

LC  mean 500 

        mean 1000 

SS   mean 500 

        mean 1000 

5

5

5

5

5

5

115.2020

322.1960

129.6700

357.6300

95.6240

321.4220

33.21822

32.76594

39.01973

14.85564

14.65337

17.45015

26.84858 12.00705

19.71783 8.81808

23.13275 10.34528

Independent Samples Test

.030 .866 -9.920 8 .000 -206.99400 20.86651 -255.112 -158.876

-9.920 7.998 .000 -206.99400 20.86651 -255.114 -158.874

Equal variances
assumed
Equal variances
not assumed

SMarea
F Sig.

Levene's Test for
Equality of Variances

t df Sig. (2-tailed)
Mean

Difference
Std. Error
Difference Lower Upper

95% Confidence
Interval of the

Difference

t-test for Equality of Means

.087 .775 -10.762 8 .000 -227.96000 21.18200 -276.806 -179.114

-10.762 7.094 .000 -227.96000 21.18200 -277.913 -178.007

Equal variances
assumed
Equal variances
not assumed

LCarea
F Sig.

Levene's Test for
Equality of Variances

t df Sig. (2-tailed)
Mean

Difference
Std. Error
Difference Lower Upper

95% Confidence
Interval of the

Difference

t-test for Equality of Means

1.017 .343 -16.611 8 .000 -225.79800 13.59351 -257.145 -194.451

-16.611 7.804 .000 -225.79800 13.59351 -257.282 -194.314

Equal variances
assumed
Equal variances
not assumed

SSarea
F Sig.

Levene's Test for
Equality of Variances

t df Sig. (2-tailed)
Mean

Difference
Std. Error
Difference Lower Upper

95% Confidence
Interval of the

Difference

t-test for Equality of Means
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Tests of Normality

.235 15 .025 .866 15 .030

.227 15 .036 .896 15 .082

.244 15 .016 .863 15 .026

.237 15 .023 .938 15 .354

SM
LC
SS
Fluoride

Statistic df Sig. Statistic df Sig.
Kolmogorov-Smirnova Shapiro-Wilk

Lilliefors Significance Correctiona.

Correlations

1 .816 **
.000

15 15
.816** 1
.000

15 15

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Fluoride

SM

Fluoride SM

1 .765 **
.001

15 15
.765** 1
.001

15 15

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Fluoride

LC

Fluoride LC

1 .823 **
.000

15 15
.823** 1
.000

15 15

Pearson Correlation
Sig. (2-tailed)
N
Pearson Correlation
Sig. (2-tailed)
N

Fluoride

SS

Fluoride SS

Correlation is significant at the 0.01 level**.



 2  pair t-test 

 1  2  .994 

 (p>0.05)
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Paired Samples Correlations 

Mean N

Std.

Deviation

Std. Error 

Mean

 1 20.0418 20 5.27804 1.18020

 2 19.9039 20 5.23870 1.17141

Paired Samples Correlations 

N Correlation Sig.

 1 &  2 20 .994 .000

Paired Samples Test 

Paired Differences t df

Sig. (2-

tailed)

Mean

Std.

Deviation

Std. Error 

Mean

95% Confidence Interval 

of the Difference 

Lower Upper

 1 - 

 2 

.1378

5
.58205 .13015 -.13456 .41026 1.059 19 .303



25 . . 2522

2546

2

2548
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