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  76.4, 56.4, 43.6,  35.0 

  60.9   

 100  75  1000  

  2 

  121   12   (    F0 = 6.53 )     

  30%    10 %   

  20%    1.4 %  
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 1.74 cps      pH  5.97   

10 %RDA     0.49%   
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 2 

  2.1

  Bitter gourd  Sweet pepper  

 (Ternip)

  Bell pepper

 (Chiness cubbage)  

  ( , )  ( , )

( )



 4

  2.2

 (Root)   Water chestnut 

 (Bulb) 

Tuber

 (Stem) 

 (Leaf)  (Leek)  

 (Fruit) 

 (Flower) 

 :  Asian vegetable research and development center (1990) 

 (Rheumatism)   

  (Asian vegetable research and development center, 1990) 
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1.

2.

2.1

2.2

2.3  2 

2.3.1

2.3.2
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2.4

3.

4.

5.  3 

5.1

5.2  2  2 

5.3

(  5) 

 ( )

 ( , 2542) 
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 Carrot 

-

 Daucus  carota  Linn. 

 15 

66-75

-

 (Antioxidant) 

- -

- -

-

 2-4 - , ,

, -  5 
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-  4.8  2,664 IV -

 (  , 2540) 

 2.3  100 

 ( ) 37 

 ( )

 ( )

 ( )

1.6

0.4

6.8

 ( )

 ( )

 ( )

 1 ( )

 2 ( )

 ( )

 ( )

1

68

1.2

0.04

0.05

0.8

41

-  (RE) 1,166 

 ( ) - 

 (2535) 

RE

-
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   Mushroom 

 (fungi) 

 (

)

 2.4  100 

 ( ) 26.61 

 ( )

 ( )

 ( )

2.19

0.12

4.19

 ( )

 ( )

 ( )

 1 ( )

 2 ( )

 ( )

 ( )

6.44

45.78

1.06

0

1.03

3.23

0

-  (RE) - 

 ( ) - 

 (2535) 

RE
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-

 (amino acid)  20 

 9 

lysine , methionine , tryptone , threonine , valine , leucine , isoleucine , cystine 

phenylamine

 9  lysine 

methionine  tryptophane ( Ying et al , 1987) 

(  , 2542) 



 10

  (Pumpkin) 

 Cucurbita  moschata  Decne.  Cucurbita  pepo

Linn. -

-

 (  , 2540) 

  2.5  100 

 ( ) 43 

 ( )

 ( )

 ( )

1.9

0.2

8.5

 ( )

 ( )

 ( )

 1 ( )

 2 ( )

 ( )

 ( )

8.50*

17

0.69*

0.06*

0.06*

1.1

6*

-  (RE) 225* 

 ( ) 1.80* 

 (2535) 

*

RE
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 (Sweet corn) 

 (corn starch) 

 (D-glucose) 

 2  27  73 

 40,000  (unit)  (branched 

chain)  10,000 

 (corn protein) 

 aleurone layer  endosperm 

 10 

 (corn lipids) 

 (lipid)  (fat),  (wax),  

 (phosphatide),  (cerebroside),  (steroid) 

(carotenoid)  (  85)  (embryo), 

 (tryglyceride)  (fatty acids) 

 (corn sugar) 

 1-3  75 

 (endosperm) 

 (sucrose)  (glucose),  

 (fructose)  (raffinose) 



 12

 (corn kernel minerals and vitamines) 

 80 

(phytate)

 2.6 

 ( )

72.0

10.0

4.8

8.5

3.0

1.7

 : , 2539

 (sterilization)  

 (Nicholus Appert) . . 2338 

. . 2353  (Peter Durand) 

 ( , 2539) 
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 ( , 2535) 

1.  (plain can) 

 (pH  4.5) 

2.  (lacqured can) 

3.  (aluminium can) 

 ( , 2537) 

1.  (oleoresinous resin)  (natural 

gums)  (resins)  2 -  (R-enamel) 

(acid resisting) 

-  (c-enamel)  (sulphur 

resisting)  (zinc oxide) 

 “black sulfide” 
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 2.  (phenolic resin) 

 oleoresinous 

 3. -  (epoxy amino-lacquer) 

 (epoxy) 

(phenolic)

 4.  (vinyl resin) 

 200 

 ( , 2541)

 (low acid canned foods : LACF) 

 (pH value)  4.6 , ,

 (thermophiles) 

 (commercial sterilization) 

 ( , 2535) 

 oleoresinous  epoxy phenolic 

lacquer

 ( , 2535) 
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 (commercial sterility) 

 ( , , , )

 ( , 2536) 

1.

1.1
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1.2

1.3

2.  (blanching) 

(blancher)

 2.1 

 2.2 

 2.3 

 2.4 

3.  (filling) 

 4.  (exhausting) 

 4.1 

 4.2 

 4.3 

 exhauster  
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 5.  (seaming) 

 double seam 

 6.  (cooling) 

 ( , 2527) 
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 (Cystein)  

 (Stephen  Rennard)   

-

 (Neutrophil)   

(Allicin)

( ,  2542) 

.   15 

   15 
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 3 

   2544    2546 

1.

- , , ,

- , ,

-  1 

-

-

-

2.

-  (Petroleum ether) 

- Ethanol 95% 

-  1.25 % (H2SO4 1.25%) 

-  1.25 % (NaOH 1.25%) 

-  (H2SO4 95-97%) 

-  (Selenium mixture) 

-  2% (H3BO3  2%) 

-  40% (NaOH 40%) 

-  0.01 N (0.01 N. HCI) 

- Mixed indicators (0.2% Methy red + 0.1% Methylene blue/EtOH) 

-  (Ashless), 
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3.

-  1  ZEPPER model ES-3000A 

-  2  Oertling OB 152 

-  Color Quest  II (Hunter Lab, 1997) model SSE 343 

-  Brookfield Viscometer   Cannon  LV 2000 

- pH-meter  Horiba model F-22 

-  4  Oertling  VA 304 

-  (Hot Air Oven)   Memmert/400 

-  (Hot Air Oven)   Memmert/600 

-  (Soxhlet Apparatus)  Soxhlet flask, Extraction tube, 

Condensor  Heating mantle 

- , Kjeldahl flask 

-  Semi-micro Kjeldahl Distillation Apparatus (Markham 

       Semi-micro Kjeldahl Distillation Apparatus) 

-  stand  burette  25 ml. 

-  Panapolytech 

- Hot plate 

-  (Fiber)  Buchner funnel, Suction flask  Suction pump 

-  (Crucible) 

-

-  300  407  CarnaudMetalbox (Thailand), Ltd.  

-
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 1 

 3 

 1 

 2 

 3 

 200  (  ) 

 SPSS 

 2 

  22 + 4  + 2cp  10  

 (  3.1)  Hedonic scaling 9 

point  Balance incomplete block design 

(BIB)  26 (t=10, k=4, r=6, b=15, =2) ( , 2537)  15 

 4  Regression 

 (  Color Quest II; Hunter Lab, 

1997)  (  Brookfield Viscometer; Cannon  LV 2000) 

 speed 60 RPM, spindle no. 4  shear rate 73.42 

 3.1  22 + 4  + 2cp  10 treatment 

     (-1) (+1)

A :  2      100 g     200 g 

B :  2          25 g       75 g 
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Treatment A B 

1 -1 -1 

2 1 -1 

3 -1 1 

4 1 1 

5 - (-1) 0 

6 + (+1) 0 

7 0 - (-1)

8 0 + (+1)

9 0 0 

10 0 0 

 :  250 g/  1 

 3 

 3.1 

300  407  250  1 

 F0 (  F0      6)   

Temperature microprocessor 821 (  ELLAB A/S)  4 
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 +  +     

  (2 )     

                

     

 (85 C , 7 )

 (121 C , 12 )

  3.1   

 :

 (CaCl2) 1%  20 

 (NaHCO3) 0.125 %  1 

 (NaHCO3) 0.125 % 

1

 30 
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3.2.

Mixture  design    3.2  

  Ratio  Profile  Test   3  Balance  

incomplete block design  (BIB)   38 (t=15, k=7, r=7, b=15, =3)  (  ,2537)  

  15   7 

 3.2  (% )

Treatment

1 0 0 0.6 0.2 0.2 

2 0 0 0.2 0.6 0.2 

3 0 0 0.2 0.2 0.6 

4 0 0.4 0.2 0.2 0.2 

5 0.4 0 0.2 0.2 0.2 

6 0 0 0.2 0.4 0.4 

7 0 0 0.4 0.2 0.4 

8 0 0 0.4 0.4 0.2 

9 0 0.2 0.2 0.2 0.4 

10 0 0.2 0.2 0.4 0.2 

11 0 0.2 0.4 0.2 0.2 

12 0.2 0 0.2 0.2 0.4 

13 0.2 0 0.2 0.4 0.2 

14 0.2 0 0.4 0.2 0.2 

15 0.2 0.2 0.2 0.2 0.2 
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3.3

       ,  ,   3  

  3.3    

(Hedonic scaling test)  30 

(ANOVA)  Least significant  difference 

(LSD)

 3.3  (% )

Treatment

1 0.7 1.5 0.2 - 

2 1.4 3.0 0.4 2.0 

3 2.1 4.5 0.6 2.9 

3.4.

 (A.O.A.C., 2000)  , ,

,   (A.O.A.C.985.35)  ( - ) ,  1 

(A.O.A.C.986.27),  2 (A.O.A.C.970.65)   (A.O.A.C.985.34)

  (A.O.A.C., 2000) 

 4 

 (  ) 

 120 

Hedonic scaling test  9  

  Multiple regression  

  Multivariate analysis   Discriminant analysis  SPSS
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 4 

 1

 200 

 54.1%  45.9 %   

 20-40  59.1 %   

 55.5 %         26.4 % /

/ /  24.1 %      36.8 % 

5,000-10,000  5,000  10,001-15,000  29.5 % 

 17.7 %  (  4.1) 

  94.5 %  68.2 % 

 16.4 %       84.5 %    

 2-3 /   32.7%     2-3 

 26.8 %  1  (

 4.5 )   53.6 %    (  4.1 4.2)   
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 4.1 

 ( )  (%) 

91

109

45.9

54.1

 20 

     20-40 

     41-60 

 60 

24

118

48

10

12.3

59.1

24.1

4.5

 ( )

 5,000 

     5,000-10,000 

     10,001-15,000 

     15,001-20,000 

 20,000 

59

73

35

19

14

29.5

36.8

17.7

9.5

6.5

/

/

/

/

52

46

48

3

42

3

6

26.4

23.2

24.1

1.8

21.4

1.8

1.3



 28

/ .

/ .

19

23

22

111

25

9.5

11.8

11.4

55.5

11.8

 78.2 % 

 60.9%    

  (  4.3) 

 (56.4%) 

 (  4.4 )    

 (40.0%) (  4.5)

, , , , , ,

76.4 %, 56.4%, 43.6%, 35.0%, 30.5%, 22.3%, 12.7%  11.8%  (  4.6)   

 62.8%      

 (60.9%)  (  4.7)   (55.5%) 

 (50.0%)  (77.3%)  (74.5%) 

 88.4 %, 67.3 % 
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 4.1

 4.2

                     (  4.5 )

6.8%

2-3 /

32.7%

1 /

10.0%

4-6 /

16.4%

2-3 /

26.8%

7.3%

23%

10.5%
15.5%

53.6%

18.2%

0

10

20

30

40

50

60



 30

 4.3 

 4.4 

4.5%

13.0%
8.0%

2.0%3.0%

52.5%

0

10

20

30

40

50

60

0.9%1.8%
2.7%

4.1%

56.4%34.1%
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 4.5

 4.6 

40.0%

23.2%

36.8%

11.8%12.7%
22.3%

30.5%
35.0%

43.6%

56.4%

76.4%

0

20

40

60

80

100
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 4.7

4.1%7.3%

27.7%

60.9%
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 2 

 10 

, , ,  2 

 95% (p 0.05)

 Regression  

  = 7.199 - 0.185A + 0.512B + 0.075AB  - 0.002A2  - 0.233B2  (R2 = 0.761) 

 = 6.615 - 0.172A + 0.47B  + 0.0035AB + 0.15A2 + 0.435B2  (R2 = 0.918) 

  A 

B

  Regression    4.8 

4.9   Response  Surface  

 (Optimum)  

 A ( ) = 100 g 

 B ( ) = 75 g  1,000 

100  1,000 

 75 

  4.2 
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 4.2 

 (CPS) 1.350

     L 
               a 

               b 

37.93

1.32

11.19

  6.071
  6.225
  6.378
  6.532
  6.686
  6.840
  6.993
  7.147
  7.301
  7.455
 above

3D Contour Plot («Ø»1.STA 10v*10c)

z=7.199-0.185*x+0.512*y-0.002*x*x+0.075*x*y-0.232*y*y

A

B

-1.2

-0.8

-0.4

0.0

0.4

0.8

1.2

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2

  4.8  Response surface  

        A        B 

  1-9   9 =   1 = 
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  6.590
  6.731
  6.872
  7.013
  7.154
  7.295
  7.436
  7.577
  7.718
  7.859
 above

3D Contour Plot («Ø»1.STA 10v*10c)

z=6.615-0.172*x+0.47*y+0.15*x*x-0.035*x*y+0.435*y*y

A

B

-1.2

-0.8

-0.4

0.0

0.4

0.8

1.2

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2

 4.9   Response surface  

       A       B 

            1-9   9 =   1 = 

  Optimization   Response surface

(   4.8  4.9    )   100 

75

-  1 

-  250  :  5*5*5 

-  100  :  3*3*5 

-   75   :  0.5 

-  5  : 

-  1.5 

 2 

       0.7 %

  1.5%

     0.2%
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 3

3.1

 300 x 407  250  160 

 1         F0

 Temperature microprocesser 821 ( ELLAB A/S)     F0 > 6.0   

  F0   307 X 409  

  F0 = 6     F0 = 3-4    F0 = 4- 6                 

( Alstrand  Ecklund, 1952;  , 2532; ,  2543)       come up 

time = 13  F0 = 6.53    121   10 

  12 

Clostridium botulinum
  ( , 2543) 

3.2

 15  Ratio Profile Test 

 Balance incomplete block design(BIB)  4.3 

 4.3  BIB   38   4

Block Treatment

1 1 2 3 4 5 6 7 

2 1 2 3 8 9 10 11 

3 1 2 3 12 13 14 15 

4 1 4 5 8 9 14 15 

5 1 4 5 10 11 12 13 

6 1 6 7 8 9 12 13 

7 1 6 7 10 11 14 15 

8 2 4 6 8 10 13 15 
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9 2 4 6 9 11 12 14 

10 2 5 7 8 10 12 14 

11 2 5 7 9 11 13 15 

12 3 4 7 8 10 13 14 

13 3 4 7 9 11 12 15 

14 3 5 6 8 10 12 15 

15 3 5 6 9 11 13 14 

 BIB   Adjust  mean   treatment

 4.4 

 4.4  BIB  Adjust mean

Treatment

1 3.122 4.130 3.794 4.633 3.207 

2 3.173 3.936 4.338 4.856 4.352 

3 3.243 4.376 4.332 4.744 4.128 

4 4.920 4.899 4.617 4.406 4.034 

5 4.445 4.976 4.349 4.877 3.970 

6 3.029 4.323 4.056 5.027 4.017 

7 3.137 4.397 4.267 4.526 3.611 

8 3.617 4.548 3.935 4.442 3.440 

9 4.647 4.850 4.764 4.079 4.492 

10 4.996 4.845 4.378 4.256 4.792 

11 4.894 4.814 4.302 4.225 3.882 

12 3.929 4.940 4.644 4.417 4.072 

13 4.573 4.539 4.232 4.307 4.033 

14 4.262 5.177 3.942 4.362 3.342 

15 5.737 5.155 4.491 4.343 4.521 
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 Regression 

1.         = 2.803x1 +  3.755x2 + 3.465x3  + 3.465x4 +  7.205x5             R
2=0.9931

2.         = 4.959x1 +  4.175x2 +  3.287x3 +  5.526x4 +  4.696x5          R
2=0.9991

3.  = 4.642x1 +  3.788x2 +  4.595x3 +  6.213x4+  6.428x5        R
2=0.9984

4.  = 4.726x1 +  4.874x2 +  4.215x3 +  3.425x4 + 4.473x5        R
2=0.9978

5.  = 4.593x1 +  4.978x2 + 1.908x3 +  5.527x4  +4.208x5        R
2=0.9973

 : 

x1 =

x2 =

x3 =

x4 =

x5 =

  Regression   Mad CAD 7 

( ) x1 =  0.337 

( )   x2 =  0.2 

( )         x3 = 0.2

( )    x4   =  0.081 

( )     x5   =  0.182 

  Decode  %  30% , 

 20% ,  20% ,  10%  20% 
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3.3

 , ,

3 (   3.3 )  

 30 ,  ,  , 

 3 

 ( P>0.05)      (P  0.05)  

3   7.17   2   

 (P  0.05)    3    7.10  

  2   1   (   4.5 )

  2  

  2.1 %    4.5 %    0.6%   2.9%  

  4.5   3 

1 6.13 ns 6.50 ns 5.47 b 5.80 b 

2 6.63 ns 6.87 ns 6.57 a 6.80 a 

3 6.63 ns 6.40 ns 7.17 a 7.10 a 

  : 

(P<0.05)

  1   0.7 %   1.5 %   0.2% 

  2   1.4 %   3.0 %   0.4%   2.0%

  3   2.1 %   4.5 %   0.6%   2.9%
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3.4

 4.6     L a 

 b   40.48 , 5.35   15.63

-    

 (Lauro  Francis,  2000 )   

  1.74  CP  

  5.97    Low acid 

food  ( , 2536 ; , 2543)     83.37  

331.52  100   41.44 

  (Thai RDI)     2.30    262.2    9.4  

 100   10  Thai RDI    1   2  

  10 RDI    (  , 2539 )    

  0.49

 4.6 

 (CP) 

   L 

                a 

                b 

1.74  0.08 

40.48  1.77 

5.35  0.57 

13.63  1.16 

- 5.97
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 (%) 

 (%) 

 (%) 

 (%)  (Crude fiber) 

 (%) (Dietary fiber) 

 (%) 

 (%) 

 (%) 

 ( /100 )

 ( /100 )

 ( /100 )

  ( /100 )

 1  ( /100 )

 2  ( /100 )

  ( /100 )

-  ( /100 )

83.37

5.63

0.49

0.38

1.47

1.26

5.54

13.30

70.00

262.20

9.40

0.40

0.04

0.08

2.30

331.52

Total plate count (cfu/g)  10 

  4

  120    95   25 

  52.5%    20-40  

 50.0%    26.7%      61.7%  

  44.2%    5,000 

  (   4.7 ) 

66.7%   33.3%

 (47.5%)   (15%)  

 (15%)    

  78.8%   
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  1-3   ( 38.8%)    2-3   (35.0%)   

  (  4.10 )   

  46.3 %  75.0%

  4.7

 (%) 

25

95

20.8

79.2

 20 

     20-40 

     41-60 

 60 

19

63

35

3

15.8

52.5

29.2

2.5

 ( )

 5,000 

     5,000-10,000 

     10,001-15,000 

     15,001-20,000 

 20,000 

53

30

12

10

15

44.2

25.0

10.0

8.3

12.5

/

/

/

/

60

32

8

1

9

6

4

50.0

26.7

6.7

0.8

7.5

5.0

3.3
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/ .

/ .

3

14

4

74

25

2.5

11.7

3.3

61.7

20.8

4.26

3.79
3.51

2.99

3.9
4.23

3.91
3.46

4.7

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5

          4.10

 :   1-5 

          5=   1 = 
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  120  

 7.22 +

0.97, 7.37 + 1.06, 7.29 + 1.05, 7.47 + 1.21, 7.37 + 1.0    7.43 + 0.83  

(   4.8  )   

  95.8 % 

4.2%  (  4.11   )    73.3%         

(    4.12)    

96%

4%

 4.11
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73%

27%

  4.12 

 4.8

( )
 7.22 + 0.97 

 7.37 + 1.06, 

 7.29 + 1.05 

 7.47 + 1.21 

 7.37 + 1.0 

 7.43 + 0.83 

 9  (9=   8=  7=
 6=  5=   4=   3=

                                2=   1= )
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  Multiple regression     Stepwise    
   1     R2 =  

73.1%    

  =  0.867 + 0.326  + 0.215  + 0.188  + 0.162 

 (R2 = 0. 731) (1)

  Multivariate  analysis    ( Discriminant analysis)  

 Fisher’s linear discriminant functions 
  2      91.7 

% ( Hit rate)     0.108    -
2.477      D  

Fisher’s linear discriminant function : 

   D   =   -14.864  +  2.401      ( Hit rate = 91.7%)     (2) 

 Fisher’s linear discriminant functions 
  3    

73.3 % ( Hit rate)   0.342
-0.940      D
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Fisher’s linear discriminant function : 

   D   =   -12.74  +  0.90   + 0.891       ( Hit rate = 91.7%)     (3) 



48

  5 

  200 

  76.4, 56.4, 43.6,  35.0 

  60.9   

 100 

 75  1000  

  2 

  121 

  12   (    F0 = 6.53 )     

  30%    10 %   

  20%    1.4 %  

  3.0 %    0.4 %   2.0%  

 1.74 cps      pH  5.97   

  10 %RDA     0.49%   

  120 

 7.22 +

0.97, 7.37 + 1.06, 7.29 + 1.05, 7.47 + 1.21, 7.37 + 1.0    7.43 + 0.83  

  95.8 %   73.3% 
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-

-  300  407 

-  (Autoclave) 

-  Temperature microprocessor 

821 (  ELLAB A/S) 
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 300  407 
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 (Autoclave) 

 Temperature microprocessor 821 

(  ELLAB A/S) 
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-
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-
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1.1

1.1.1

 (Hunter values ; Color L a b)  L 

-  (darkness = 0, lightness = 100)  a  (redness)  a 

(+)  (greenness)  a  (-)  b 

(yellowness)  b  (+)  (blueness)  (-)  

 3  (  3 )

 Color Quest II Sphere Hunter Lab model SSE 343 

Standardized  (White standard ; Illuminant D 65 10  ; X = 

81.17, Y = 86.12, Z = 91.78)  (Gray standard ; Illuminant D 65 10  ; 

X = 48.58, Y = 51.74, Z = 54.01) 

1.1.2

Cannon  LV 2000  (rpm) 60  no. 4  3 

 3  30 

 centipoise 
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1.2

, , , ,

 9” 12”  65 

 24 

 (dry matter, DM) 

1.2.1 -

-  pH meter

(Horiba model F-22) 

1.2.2  (Moisture content  Water content)

        (AOAC., 1995) 

-  10  ( 0.0001 )  moisture 

   can  105  3 

-  Hot air oven  105  12 

-  (Moisture content  Water content 

 ( )     =  ( ) x 100 

                     ( )
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1.2.3  (Ash) (AOAC., 1995) 

-  crucible 

-  3  (  0.0001 )

-

-  550  5  12  (

)

-

-

%  (on dry matter basis)      =       ( ) x 100 

                  ( )

%  (on fresh matter basis)      =      %  (on dry matter basis) x %DM 

          100 

%DM  (%Dry matter)     =     100 - %Water Content 

1.2.4  (Crude Fat) (AOAC., 1995) 

-  3  (  0.0001 )

 extraction thimble  condensor 

-  250 cc.  105 

   2  desiccator

-  petroleum ether  3/4 

-  heating mantle  15 

 6  Pet. 

ether

-  thimble  ( )  pet. 

ether  extraction tube  pet ether 

-  pet. ether ( )  water bath 

hood  105  2  desicator 

-  Crude fat
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%  (on dry matter basis)     =     (  - ) )  x 100 

        

 %  (on fresh matter basis)     =     %  (on dry matter basis) x %DM 

                        100 

1.2.5  (Crude Fiber) (AOAC., 1995) 

-  600 ml.

 1.25%  200 ml.  30  (  1 )

-  Buchner Funnel  Whatman  41 

  12.5  Suction Flask 

   50-75 ml. 

-  NaOH

 1.25 %  200 ml.  30 

 Buchner funnel  (Whatman no. 41) 

 suction flask  2-3 

 95 %  25 ml. 

-  105 

 =  - 

-  crucible ( )

 500-550  4 

desiccator  crucible 

     =  - 
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% Crude fiber (on DM basis)     =  ( )  x 100 

 ( )

% Crude fiber (on fresh matter basis)     =    % Crude fiber (on dry matter basis) x %DM 

                           100 

1.2.6  (Crude Protein) (AOAC., 1995) 

-  1  (  0.0001 )  Kjeldahl flask 

-  (Selenium mixture) 1  15 ml. 

-  Kjeldahl flask  40  fume stack 

 1 

-  Volumetric flask  100 ml. 

 30 ml.  Kjeldahl flask 2-3 

 Volumetric flask  100 ml. 

-  10 ml.  NaOH  40 %  15 ml. 

 2 % 

 flask  125 ml.  25 ml.  4  15 

-  0.02 M. 

-  Blank 

% Nitrogen      =     (S-B)  N  14.007  V1  100 

                     V2   W  1000 
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  S     =      HCI  (ml.) 

  B     =      HCI  Blank (ml.) 

  N     =      HCI  (molar) 

  V1    =      (vol.made up of the 

         digest, ml.) 

  V2    =      (vol.of the digest taken, 

                   ml.) 

  W     =      (gm.) 

% crude protein   =  % Nitrogen  6.25

%crude protein    =  % crude protein  %DM 

                                     100 

1.2.7  Nitrogen-free-extractives (NFE)

        ( , , 2525) 

 100% 

 nitrogen-free-extractives (%NFE) 

NFE (%of fresh matter) = 100 - %MC - %crude ash - %crude protein -%crude fiber - % crude fat 

1.2.8  (Salt, NaCl) (AOAC., 1998) 

-  3  (  0.0001 )

-  (Muffle furnance)  550  6 

-  conical flask  1 ml. KCrO4  5%

-  AgNO3  0.1 M.  standardized 

1 ml. 0.1 M. AgNO3   0.005844 g. NaCl 
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1.2.9  (Phosphorus, P)

 AOAC (1998) method  986.24 
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/

1.  (Petri dish)  160 C  2 – 3 

2.  (Derham tube) 

3.  1, 5  10  (  160 C

    2 – 3 )

4.  (MEMERT  WB 10)  45 1 C

5.  (STUART  S 103 D)  35 1 C

6.  (Stomacher bag) 

7.  (Autoclave) (HIRAYAMA, model HA-300 MIV) 

 ( , 2539 ; Andrews, 1992) 

1.  0.1% (Bacto Peptone, Difco Laboratories, USA.) 

-  1  1 

-  9.3  (

)  225  (

)

-  (Autoclave)  121 C (15 psi)  15 

2.  (Plate Count Agar, PCA) (Bacto Plate count agar, Difco 

    Laboratories, USA.) 

-  PCA (dehydrate) 23.5  1 

-  (Duran bottle) 

-  Autoclave  121 C (15 psi)  15 
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1.

1.1

 25 

(Stomacher bag)  225 

 2 

 1 : 10 

1.2  1 : 10 (10-1)  1 

 9 

1 : 100 (10-2)

 1.3  1 : 1000 (10-3)

     1 : 1000000 (10-6)

2.

 2.1  1 

 1  2 

 2.2  (  45 C)

 15 – 20 

 15 

 2.3 

 2.4  1 

3.

 35 - 37 C  48 
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4.

 30 – 300  2 

 Mesophilic aerobic bacteria 

 1 
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-

-
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  1       /

1.

 (   )       (   )      VEG-LIKE1 

  “  “   2 

  “  “

2.

(   )    (   )  

(   )    (   )  -

(   )     (   )   ………………… VEG-TYPE   

3.

(   )    (   )     VEG-LIKE2 

4.

(   )    (   )     SOUP-LIKE 

5.
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 (   )     (   )  2-3   / 

 (   )  4-6   /   (   )    1    / 

 (   )  2-3   /   (    )   __________________      FREQ 

6.   (  4.5  ) 

(   )    (   )   

(   )   (   )   

 (   )         QUANITITY 

7.

(   )    (   )               BUY

  2

8.

 (   )     (   )      CAN-LIKE 

9.  (  1 )

(   )  (   )  

(   )     (   )  

(   )  (   )  ……………               REASON 

10.  (  1 )

(    )    (   )  

(   )    (   )  

(    )    (   )        NUTRITIVE  

11.

(   )

(    )

(   )             TYPE 

12.    (   1 )
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(   )              (   )   

(   )              (   )  

(   )     (   )  

(  )         (   )  

                                  V E G-T Y P E 

13.

(  )                  (    )    (  12 )                               MEAT  

14.

(   )    (   )  

(    )    (   )    ………………..MEAT-TYPE 

15.

-  (   )   (   )      (   )          SALT 

-  (    )            (   )       (   )             SWEET 

-          (   )           (   )       (   )              SOUR 

-       (   )           (   )       (   )                  HOT 

16.   (  1 )

(   )  (   )  (   ) 

(   )  (   )   (   )   ……………………..FALVOR

  3

17.

 (   )      (   )           SEX 

18.

(    )   20   (   )  20 – 40  

(    )  41 – 60    (   )    60             AGE 

19.

 (   )    5,000  (   )  15,001- 20,000  

 (   )  5,000 – 10,000  (   )     20,000 

 (   )  10,001 – 15,000      INCOME 

20.
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 (   )   /    (   )   / 

 (   )   /  /       (   )  

 (   )   /   (   )  

 (   )    ________________________________________      JOB 

21.

 (   )    (   )  

 (   )  / .  (   )  

 (   )    / .      EDUCAT 
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  1     /  

1.

 (   )      (   )            

2.

(    )   20   (   )  20 – 40  

(    )  41 – 60   (   )    60 

3.

 (   )    5,000  (   )   5,000 – 10,000 

 (   ) 10,001 – 15,000  (   )  15,001- 20,000 

 (   )    20,000       

4.

 (   )   /    (   )   / 

 (   )   /  /       (   )  

 (   )   /   (   )  

 (   )    ________________________________________       

5.
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 (   )    (   )  

 (   )  / .  (   )  

 (   )    / .       

  2            /

6.

 (   )     ( 8  ) 

 (   )    ( 7 ) 

7.   (   1 )

(   )    (   )  

(   )   (   )  

(   )  …………………………(  3)   

8.

(   )   (   )     

(   )   (   )    .....................................................

9.

 (   )     (   )  4-6   / 

 (   )  2-3   /   (   )   1-3    / 

 (   )    1  /  (    )   __________________

10.  

 5= , 4= , 3= , 2= ,1=   (

)

 .........   .............  

 .........     ............  

 ........     ............  

 ........     ............  

 ........      ........... ..............................

11.

(   )    (   )      

12.

(   )  (   )   (    )               
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  3

13.

14.

15.

16.

17.

18.

19.

20.    40

   

  ............................................................................................................

.................................................................................................................................


