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. 1

. 1.1   CIE  L*C*h   

  (Minolta colorimeter)  

CIE  L*C*h

 L*     (Lightness)   0  ( )   100  ( )

 C*    (Chroma)   0

h   (Hue)     0   +a*  ( )

                90    +b*  ( )

             180    -a*   ( )   

270   -b*   ( )

  Standard 

Calibration Plate   D65  (Standard Illuminant D65)  Natural 

daylight    6500 

  1    3

.  1.2   (Particle size) 

  (

)   ( )

  20    100  

  3

.  1.3   (Expansion ratio) 

  3    (

  20 )

.  1.4   (Bulk density) 
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  3   (

  20  )

                      (   + )  -  ( )

             

.  1.5   ( :  Compression force) 

  (texture analyzer)  

  P50  (50  mm. Dia. Cylinder Aluminum)  

  5.0  

  (hardness)  

3   (   20  )

. 2

. 2.1   (Water activity)   

  30    (accuracy)  

  (NaCl)   6.0    0.756  

  1    3  

  3

.  2.2   (Moisture content)  (AOAC, 2005)

  moisture can 

 30 

  5   moisture can  

  100±2   moisture can 

( / )  =
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 moisture can  

  -  

                            

. 2.3   (Crude fiber)  (AOAC, 2005)

1)   (Sulfuric acid; H2SO4)   1.25  (0.255±0.005            

)   14.17  

  1   1

2)   (Sodium hydroxide;  NaOH)    1.25  

(0.313±0.005  )   12.375  

  1  1 

1)   1   1

  (W1)   500

2)   1.25    200  

  500  

  30

3)   541  (W2)  (

)

4)

5)

( )
X  100=
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6)   1.25    200  

  500  

  500

7)

  30

8)   541

9)

10)   (W3)    102±2  

  3   (W4) 

11)   550±25  

  1   (W5)

12)

         (W4 - W3 – W2) – (W5 – W3) 

       W1    

 W1     ( )   

 W2   ( )

 W3   ( )

 W4   ( )

 W5   ( )

.  2.4    (Total phenolic compound)  

(Chang et al., 2006)

1)   (Sodium carbonate; Na2CO3)   7  

  7  

  100  100

( )
= X  100 
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2)   (gallic acid)    600  

  30  

  50  50

1)   0  0.5  1  2  3  4  5    6  

 6

  0  50  100  200  300  400  500    600  

2)   125   0.5  

 Folin-Ciocalteu reagent  125  

  Vortex mixture   6

3)   7    1.25 

  3   Vortex mixture 

4)   90 

  760

5)  ( . 1 ) 

1)   1    250    50  

2)   90    60

3)   4

1)   125   0.5  

 Folin-Ciocalteu reagent  125  

  Vortex mixture   6

2)   7    1.25 

  3   Vortex mixture 
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3)   90 

  760

4)

y = 0.0031x + 0.0498

R2 = 0.9987

0.000

0.500

1.000

1.500

2.000

2.500

0 100 200 300 400 500 600 700

 (ppm)

  7
60

 n
m

.1

.  2.5    (Ferrous ion chelating 

ability)  (Chang et al., 2006)

  (ferrozine)

1)   (ferrous chloride; FeCl2)   2  

  0.0195  

  50  50

2)   (ferrozine;  3-(2-pyridyl)-5, 6-bis (4-phenyl-sulfonic acid)-1, 

2, 4-triazine)    5    0.1194  

  50  

 50
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1)   100   250   50

2)   70   30

3)   4

1)   5  

  2    0.1    5  

  0.2   Vortex mixture

2)   10 

  562

3)   5

4)   ferrous ion

  ferrous ion  ( )        =       [1-(A sample/ A control)]   X 100 

   Asample

           Acontrol     

.  2.6  DPPH  (DPPH scavenging 

power)  (Chang et al., 2006)

 1,1-diphenyl-2-pricrylhydrazyl (DPPH)  

DPPH

-      DPPH  (2,2-Diphenyl-1-picryhydrazyl)    1  

  DPPH    0.0168    95  

  50   95

50
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1)   100   250   50

2)   70    30

3)   4

1)   5    DPPH  

  1    1  

Vortex mixture

2)   30 

  517

3)   5

4)

  ( )        =       [1-(A sample/ A control)]   X 100 

   Asample

           Acontrol     

.  2.7   (   Inamdar et al., 1996)

1)   1.0  

(   70    30)    Vortex mixture    1  

  Shaker   30

2)   3000    20  

  10

3)   0.45  

  HPLC 
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  HPLC 

-   (injection volume)  20

-   (flow rate)  1.0

-   (mobile phase)  

(   70   30) 

-   25

-  (detector)  Ultra-Violet (UV)  Diode Array 

Detector (DAD)  360 nm 

-  SB-C18    4.6   150 

  (particle size)  5 

.  2.8   (BAM, 2001)

1)   25  stomacher  0.1% peptone water 

 225   stomacher  1-2 

2)   1)    1  

 0.1% peptone water  9 

3)  3 

  1

4)  PCA  44-46  12-15 

5)

 35-37   48 + 3

6)    

  PCA   PDA    pH    10 % 

 35-37    3-5  
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1)  3 

  1   Lauryl Sulfate Tryptose Broth 

 1 

2)  35+2   24±2  

 24 

MPN  MPN 

3)    Brilliant Green Lactose Bile 

Broth  35±2   24-48 

  MPN  

 MPN 
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.1

  (Infrared moisture determination balance)

     F(M2-M1) 

     100 – M2 

 W =   ( )

  F =   ( )

  M1 =   ( )

  M2 =   ( )

.2

  30  

  ( ,  2539)

  1    10    800  

  1   11.76

  30    3.53

  1   15.29

  1    26  

  950   1   27.37

  30    8.21

  1   35.58

  1    50    900

  1   55.56

W     = 
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  1    50  

400   1    125   89.23  

  1   1400.87

  30  

16.67   1   72.23

( ) ( ) ( )

 480 15.29 7.34 

 480 35.58 17.08 

 40 72.23 2.89 

 30 23 0.69 

 20 43 0.86 

 10 50 0.5 

  1   940  29.36 

( ) ( ) ( )

 141 200 28.2 

 94 1400.87   131.68 

 76 43 3.27 

  217   940  163.15 

  1

  94    1    940  

  1    940  

  29.36    ( )   217  

  940   163.15
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  940    192.51  

30   57.75    250.26  

  1    266.23    267  

  20  

5    
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  (Critical value of 

difference between rank sum)  

  95     ( )

2 3 4 5 6 7 8 9 10 

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

8.8

9.0

9.2

9.4

9.6

9.8

10.0

10.2

10.4

10.6

10.7

10.9

11.2

11.3

11.4

11.6

11.8

11.9

12.1

12.2

12.4

12.6

14.8

15.2

15.5

15.9

16.2

16.6

16.9

17.2

17.5

17.8

18.2

18.5

18.7

19.0

19.3

19.6

19.9

20.2

20.4

20.7

21.0

21.2

21.0

21.5

22.0

22.5

23.0

23.5

23.9

24.4

24.8

25.3

25.7

26.1

26.5

26.9

27.3

27.7

28.1

28.5

28.9

29.3

29.7

30.0

27.3

28.0

28.6

29.3

29.9

30.5

31.1

31.7

32.5

32.8

33.4

34.0

34.5

35.0

35.6

36.1

36.6

37.1

37.6

38.1

38.6

39.1

33.7

34.6

35.4

36.2

36.9

37.7

38.4

39.2

39.9

40.6

41.3

42.0

42.6

43.3

44.0

44.6

45.2

45.9

46.5

47.1

47.7

48.3

40.5

41.3

42.3

43.2

44.1

45.0

45.9

46.8

47.7

48.5

49.3

50.2

51.0

51.7

52.5

53.3

54.0

54.8

55.5

56.3

57.0

57.7

47.0

48.1

49.2

50.5

51.4

52.5

53.6

54.6

55.6

56.5

57.5

58.5

59.4

60.3

61.2

62.1

63.0

63.9

64.7

65.6

66.4

67.2

53.7

55.1

56.4

57.6

58.9

60.1

61.3

62.4

63.6

64.7

65.8

66.9

68.0

69.0

70.1

71.1

72.1

73.1

74.1

75.0

76.0

76.9

60.6

62.1

63.5

65.0

66.4

67.7

69.1

70.4

71.7

72.9

74.2

75.4

76.6

77.8

79.0

80.1

81.3

82.4

83.5

84.6

85.7

86.7
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  ( )

2 3 4 5 6 7 8 9 10 

42

43

44

45

46

47

48

49

50

55

60

65

70

80

90

100

110

120

12.7

12.9

13.0

13.1

13.3

13.4

13.6

13.7

13.9

14.5

15.2

15.8

16.4

17.5

18.6

19.6

20.6

21.5

21.5

21.7

22.0

22.2

22.5

22.7

23.0

23.2

23.4

24.6

25.7

26.7

27.7

29.6

31.4

33.1

34.8

36.5

30.4

30.8

31.1

31.6

31.8

31.2

32.5

32.8

33.2

34.8

36.3

37.8

39.2

42.0

44.5

46.9

49.2

51.4

39.5

40.0

40.5

40.9

41.4

41.8

42.3

42.7

43.1

45.2

47.3

49.2

51.0

54.6

57.9

61.0

64.0

66.8

48.9

49.4

50.0

50.6

51.1

51.7

52.2

52.8

53.3

55.9

58.4

60.8

65.1

67.4

71.5

75.4

79.1

82.6

58.4

59.1

59.8

60.4

61.1

61.8

62.4

63.1

63.7

66.8

69.8

72.6

75.4

80.6

85.5

90.1

94.5

98.7

68.0

68.8

69.6

70.4

71.2

72.0

72.7

73.5

74.2

77.9

81.5

84.6

87.8

93.9

99.6

105.0

110.1

115.0

77.9

78.8

79.7

80.7

81.5

82.4

83.2

84.1

85.0

89.1

93.1

96.9

100.5

107.5

114.0

120.1

126.0

131.0

87.8

88.8

89.9

90.9

91.9

92.9

93.8

94.8

95.8

100.5

104.9

109.2

105.3

121.2

128.5

135.5

142.1

148.4

:   (2551) 
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  18  2527

 2549 

                                              

2546

2552


