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...........................................................................................................................................................................
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-1 C.I.E

Minolta CR-300  C.I.E. L C ho L

 (Lightness) C  (Chroma) ho

 (Hue)

L  0  100 
 C  0  100 

ho  0  360 
hue  =  0 

         hue  =  90 
         hue  =  180 
       hue  =  270 

 (calibration)
(calibration plate) Y= 92.1, x= 0.3137 y= 0.3197

C
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-2
Differential scanning calorimeter (DSC)

(1)

(1.1)  -24±1 
 12 

 1  1  35 
 (aluminium pan)  40  0.15 

(1.2) 
 1  35 

(aluminium pan)  40  0.15 

(2)

DSC (Indium 

standard)  156 

(1.1)
 40  100  10 

purge gas  20 
onset denaturation temperature (To), peak denaturation temperature (Tp)

 enthalpy ( H)
(1.2) 
 30  -50  5 

 10 
purge gas  20  glass transition temperature

(Tg) melting temperature (Tm)
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-3 Roese-Gottlieb method

(AOAC 905.02, 2000) 

 (1)  (ammonium solution)  25-30 
 (2)  (ethyl alcohol)  95 
 (3)  (diethyl ether)
 (4)  (petroleum ether)  30-60 
 (5)  3  4  1  1 

 (1)  10  (W1)
 (2)   1.25 
10
 (3)  25   1 

 25 
  1 

 (4)  (  30 )  ( )
 250 

 (5)  5 
3  4  15 
 (6) 

 102 2  2 
  (W2)
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 (7)   3
 15

 (8)  102 2  2 
  (W3)

 ( ) =                         x 100 W2 - W3
W1

W1  =  ( )
 W2  =  ( )

             W3  =  ( )

-4 Kjeldahl method

                             (AOAC 991.20, 2000) 

 (1)  98 (w/v)
 (2)  0.1  8.5 

 1 
 (3)  50  (w/v)

 50  100 
 (4)  (mix indicator) (methyl red)

 0.2 (w/v)  (bromocresol green)
 0.2 (w/v)  1  5 

 (5) 
 (6)  5 (w/v)
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 (7)  4 (w/v)  40 
 1  3 

(1)  0.5-2.0 
(W1) (W2)

blank

(2)  15  1 
(3)  25 

(4)  100 

(5)  50 (w/v)  75 
 4 

(w/v)  50  200 
(6)

 0.1 

 ( ) = 1.4007 x (Vs-Vb) xM

       W1-W2

Vs     =  ( )
Vb     =  blank ( )
M      =  ( )

            W1   =  ( )
W2   =  ( )
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 ( ) =  x 6.38 

-5
(  AOAC 945.39 , 2000; Egan et al., 1981) 

 (1)  1.25 (0.255 0.005 )
 7.15  1 

 (2)  1.25 (0.313 0.005 )
 25  2 

 (1)  1 
(W1)  600 

 (W2)
 (2)  200 

 500  30 

 (3)   41 ( ) (W3)  

 (4)  200 
 500 

 30 
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(5)
102 2  3 

  (W4)
(6)

550 25  (W5)
(7)  550 25

 1  (W6)

 ( ) =                                                          x 100[(W4-W3)-(W6-W5)]-(100-%H2O)
W2-W1

W1  =  ( )
 W2  =  ( )
 W3  =  ( )
 W4  =  ( )
 W5  =  ( )
 W6  =  ( )

-6
                             (AOAC 947.05, 2000)

 0.1 
 4 

1
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 KHP  0.3  125 
 70  2-3 

NaOH (N)  =
KHP ( ) x 1,000

  204.22 x NaOH
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-7 S. thermophilus  (IDF, 1997)

(1)  (Petri dish)
 (2)  15x160 
 (3)  200 
 (4)  1 
 (5)  0.001 
 (6)  50 
 (7)  37 

(1) M17 agar M17 broth (Merck, Germany)
 8.4  2  200 

 121  15 
(2)  (peptone)  0.1 (w/v)

 1.0  1  200 
 90  9 

 121  15 
 (3)  1 

 85  1 
 121  15 
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(1)
 (1.1)  10 

 90 
 1  10

 (1.2)   1.1  1 
 9  1  100 (10- 2)

 (1.3)    1  100,000,000 (10- 8)

(2)
 (2.1)   10- 6  10- 8  1 

 (2.2) pour plate  M17 agar (  10-15 
) -  6.8  1 

(3)
 37 1  48 

(4)
 30-300 

 log  10 
 1  (log cfu/g)

 (  1 ) =
C

  V x (n1+ 0.1n2) x d 
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C =  30-300 
    V =  ( )
    n1 =

    n2  =

     d =

-8 L. acidophilus

                          (IDF, 1995; Vinderola and Reinheimer, 1999)

(1)  (Petri dish)
 (2)  15x160 

(3)  200 
 (4)  1  10 
 (5)  0.001 
 (6)  50 
 (7)  37 

(1) MRS agar MRS agar (Merck, Germany)
 26.48  400  500 

 121  15 
(2)  (peptone)  0.1 (w/v)

 1.0  1  200 
 90  9 

 121  15 
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 (3) Bile solution Bile bovine (Oxgall, B3883)  10 
 100 

 121  15 

(1)
 (1.1)  10 

 90 
 1  10

 (1.2)  1.1  1 
 9  1  100 (10- 2)

 (1.3)   1  100,000 (10- 5)

(2)
 (2.1)  MRS agar Bile solution

1.5  100 
 1 

 (2.2)  10- 3  10- 5  0.1 

 (2.3)  15 

(3)
 37 1  72 

(4)
 10-300 

 log  10 
 1  (log cfu/g)
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-9 B. bifidum

                         (Lapierre et al., 1992; Vinderola and Reinheimer, 1999)

(1)  (Petri dish)
 (2)  15x160 

(3)  200 
 (4)  1 
 (5)  0.001 
 (6)  50 
 (7)  37 

(8) Anaerobic jar (Merck, Germany)
 (9) Anaerocult A (Merck, Germany)

(1) LP-MRS agar MRS agar (Merck, Germany)
 26.48  400  500 

 0.8  1.2 
-  6.7 0.2

 1  121  15 
(2)  (peptone)  0.1 (w/v)

 1.0  1  200 
 90  9 

 121  15 
 (3)  1 

 4  100 
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(1)
 (1.1)  10 

 90 
 1  10

 (1.2)  1.1  1 
 9  1  100 (10- 2)

 (1.3)   1  100,000 (10- 5)

(2)
 (2.1)   LP-MRS agar  10-15 

 1 

 (2.2)  10- 3  10- 5  0.1 

 (2.3)  15 

(3)
 anaerobic jar

 37 1  72 

(4)
 10-300 

 log  10 
 1  (log cfu/g)
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-10 ( , 2543)

(1)  (Petri dish)
 (2)  15x160 
 (3)  200 
 (4)  1 
 (5)  0.001 
 (6)  50 
 (7)  37 

(1)  Plate Count Agar (PCA) PCA

 23.5  1 
 121  15 

(2)  (peptone)  0.1 (w/v)
 1.0  1  200 

 90  9 
 121  15 

(1)
 (1.1)  10 

 90 
 1  10

 (1.2)  1.1  1 
 9  1  100 (10- 2)
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 (1.3)   1  10,000 (10- 4)

(2)
 (2.1)  10- 2  10- 4  1 

 (2.2) pour plate  PCA (  10-15 
)

(3)
 37 1  48 

(4)
 30-300 

 log  10 
 1  (log cfu/g)
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 ( )
 22 Factorial

experiment with 4 center points (coded equation)

= 0.955 + 0.0225( ) + 0.108( ) + ..................(1)
)2 – 0.0275( x )   0.0225(

(coded variables)

 =  - (  + )/2 ..................(2)
             (  - )/2

 (A)  = 12  = 16 
 (B)  = 14  = 18 

 2

 =                              =                                                     ..................(3)
A-[(16+12)/2]
   [(16-12)/2]

 =                              =                                                     ..................(4) 

A - 14
    2
B - 16
    2

B-[(18+14)/2]
   [(18-14)/2]

 3  4  1 Mathcad version 7.0
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= 0.955 + 0.0225[( A- 14)/2] + 0.108[( B - 16)/2]  +
   0.0225[( B - 16)/2]2 – 0.0275[( A- 14)/2]x[( B - 16)/2]
= –0.1665 + 0.1213(A) – 0.02975(B) + 0.005625(B)2 –
   0.006875(A x B)
= –0.1665 + 0.1213( ) – 0.02975( ) +
   0.005625( )2 – 0.006875( x ) ..................(5)

 12-16  14-18
 5 Mathcad version 7.0  (x)

 (y) f (x, y)

f (12,14) = 0.820 
f (12,18) = 1.091 
f (13,17) = 1.011 
f (14,16) = 0.956 
f (15,15) = 0.925 
f (16,14) = 0.920 
f (16,18) = 1.081 

f (12,15) = 0.871 
f (13,14) = 0.845 
f (13,18) = 1.089 
f (14,17) = 1.015 
f (15,16) = 0.967 
f (16,15) = 0.944 

f (12,16) = 0.933 
f (13,15) = 0.889 
f (14,14) = 0.870 
f (14,18) = 1.086 
f (15,17) = 1.020 
f (16,16) = 0.978 

f (12,17) = 1.006 
f (13,16) = 0.944 
f (14,15) = 0.907 
f (15,14) = 0.895 
f (15,18) = 1.084 
f (16,17) = 1.024 

 1 ( )
 12  17

STATISTICA version 5.0

Multiple regression

 ( -1)
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-1 Work sheet STATISTICA

Graphs\ Stat 3D XYZ Graphs

Surface Plots

Quadr. Smooth  ( -2)

-2

Variables

 (Milk) X  (Sugar)
Y Z  OK
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-3 X , Y Z

Custom

 (  5) Enter function (
-4)  OK 

-4
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-5

 0.817
 0.849
 0.882
 0.914
 0.946
 0.979
 1.011
 1.044
 1.076
 1.108
 above

3D Surface Plot (regression.STA 11v*10c)

z=-0.1665+0.1213*x-0.02975*y+0.005625*y*y-0.006875*x*y

-5

-5  
 1
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-1

R2

 C

ho

-

= 17.093 + 0.752( ) - 0.878( ) – 
    0.145( )2 – 0.0325( x )
= 90.825 – 0.6( ) + 0.55( ) – 
   0.725( )2+ 0.05( x )
= 0.062 – 0.0075( ) + 0.0115 ( ) – 
   0.004( )2 – 0.003( x )
= 20.003 – 1.923( ) + 0.862 ( ) – 
   3.295( )2 – 0.878( x )
= 24.876 – 1.255( ) – 4.28( ) –
   3.939( )2+ 1.704( * )
= 30.213 + 0.758( ) + 1.342( ) – 
    0.35( )2 – 0.292( x )
= 4.632 + 0.155( ) + 0.095( )+  
   0.0875( )2

0.973

0.962

0.969

0.956

0.989

0.925

0.962

= 0.955 + 0.0625( ) + 0.108( ) +
   0.0225( )2 – 0.0275( x )
= 0.967 – 0.0625( ) – 0.0825( ) – 
   0.015( )2+ 0.0025( x )
= 0.750 + 0.01( ) – 0.005( ) – 
   0.045( )2 – 0.01( x )

0.969

0.971

0.961
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(  222) . .2544

 5  6(1)(2)(4)(5)(6)(7)   (10)  
. . 2522

 29  35  48  50

 1 
 (1)  33 ( . . 2522) 

 13 . . 2522
 (2)  101 ( . . 2529) 

 (  2)   7 
. . 2529

 2 

 3  2  5 
 (1) 
 (2)  (1) 
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 (3)  (1)  (2) 

 (4)  (1) (2)  (3) 
 (5) 

 4  3(4) 
 (1) 
 (1.1)  68.5 

 30 
 (1.2)  80 

 25 

 (1.3) 

 (2)  4 

 (3)  -2.2 
 -2.2 

 5 
 (1)  5 

 7.5 
 (2)  5 
 (3)  (1)  (2) 

 (4)  3(1) (2)  (3) 
 (4.1) 
 (4.2) 
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/
,  (Joint FAO/WHO Codex)

 (4.3) 
 (4.4)  600,000  1 
 (4.5) .  (Escherichia coli)  0.01 
 (4.6) 
 (4.7) 
 (5)  (1) (2)  (3) 

 (4) 

 6 
 (1) 
 (2) 
 (3) 
 (4) 

/
,  (Joint FAO/WHO Codex)

 (5)
 (6)  5 
 (7)  100,000  1 
 (8) 
 (9) 
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 7 

 8 

 9 

 10 
 11 

 (1) 
 33 ( . . 2522) 

 13 . . 2522
 101 ( . . 2529) 

 (  2)  7 . .
2529
 (2) 
68 ( . .2525)  29 . .2525

 95 ( . .2528)  (  2)  30 . .2528

 12 

 8 

 13  24 . .2544
           24 . .2544
             

(  118  70 .   26 . .2544)



144



-

 12    2519

  2536

  2541

. .  2542 


