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-1 S B - C O

           

 ( )
0 20 40 60 80 100

84566 87428 54764 60028 97143 91065all-trans-
-carotene

( )
100 103.38 64.76 70.98 114.87 107.69

23848 21095 15588 14043 29408 293759-cis- -
carotene 

100 88.46 65.36 58.89 123.31 123.18

23180 28903 15539 13143 33862 2593113-cis
13’-cis- -
carotene 

100 124.69 67.17 56.70 146.08 111.87

12629 16977 10289 2583 24767 13212non-
identified 
cis- -
carotene 

100 134.43 81.47 20.45 196.11 104.62

90264 94023 57292 55804 99015 86583all-trans-
-carotene 

100 104.16 63.47 61.82 109.69 95.92

83976 81981 48347 42052 92915 713099-cis- -
carotene 

100 97.62 57.57 50.08 110.64 84.92

48350 45810 20350 17578 36713 3030813-cis- -
carotene 

100 94.75 42.09 36.36 75.93 62.68

16616 14492 7862 1351 7064 618615-cis- -
carotene 

100 87.22 47.32 8.13 42.51 37.23
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1559177 117928 129720 87888 86368 85142all-trans-
-carotene

( )

100 7.56 8.32 5.64 5.54 5.46

41840 27802 30787 21056 24861 245729-cis- -
carotene 

100 66.45 73.58 50.33 59.42 58.73

50580 35596 32472 23051 25501 2127013-cis
13’-cis- -
carotene 

100 70.38 64.20 45.57 50.42 42.05

22324 19500 19665 11971 19821 15746non-
identified 
cis- -
carotene 

100 87.35 88.09 53.62 88.79 70.53

157908 117536 128552 88141 88170 83275all-trans-
-carotene 

100 74.43 81.41 55.82 55.84 52.74

140836 101345 107703 68809 75484 762899-cis- -
carotene 

100 71.96 76.47 48.86 53.60 54.17

71457 46408 46559 33228 32694 2733313-cis- -
carotene 

100 64.95 65.16 46.50 45.75 38.25

19375 11108 7927 2127 7314 841115-cis- -
carotene 

100 57.33 40.91 10.98 37.75 43.41
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0 20 40 60 80 100

97878 88905 108557 44232 82522 77363all-trans-
-carotene

( )

100 90.83 110.91 45.19 84.31 79.04

24892 21503 27751 11322 21172 201379-cis- -
carotene 

100 86.39 111.49 45.48 85.06 80.90

27733 27041 25252 12858 25925 2043913-cis
13’-cis- -
carotene 

100 97.50 91.05 46.36 93.48 73.70

14809 13617 13644 0 12014 12668non-
identified 
cis- -
carotene 

100 91.95 92.13 0 81.13 85.54

104279 95682 107865 46841 80898 77544all-trans-
-carotene 

100 91.76 103.44 44.92 77.58 74.36

91071 77110 81277 39113 69987 596489-cis- -
carotene 

100 84.67 89.25 42.95 76.85 65.50

61674 37947 32463 17381 31113 2922413-cis- -
carotene 

100 61.53 52.36 28.18 50.45 47.38

19927 10013 6764 0 7935 494215-cis- -
carotene 

100 50.25 33.94 0 39.82 24.80
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 ( )
0 20 40 60 80 100

74326 99372 98023 50068 105484 73143all-trans-
-carotene

( )

100 133.70 131.88 67.36 141.92 98.41

15873 27038 23030 12335 26033 224009-cis- -
carotene 

100 170.34 145.09 77.71 164.01 141.12

20144 28070 21335 16591 31454 2186913-cis
13’-cis- -
carotene 

100 139.35 105.91 82.36 156.15 108.56

8532 17666 12464 8684 12877 14307non-
identified 
cis- -
carotene 

100 207.06 146.09 101.78 150.93 167.69

85609 105745 103596 51695 106079 73238all-trans-
-carotene 

100 123.52 121.01 60.39 123.91 85.55

70799 83659 73521 41874 82834 596669-cis- -
carotene 

100 118.16 103.84 59.14 117.00 84.28

43895 40781 28172 16681 43759 2803813-cis- -
carotene 

100 92.91 64.18 38.00 99.69 63.88

13339 9755 6886 0 4617 447115-cis- -
carotene 

100 73.13 51.62 0 34.61 33.52
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-1                                   -2

-3              -4

      

-5      -6
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-7 -8

:1= , 2=control, :

3=SB-CO, 4=SB-CT, 5=SF-CO, 6=SF-CT      1= , 2=SB-CO,3=SB-CT,

           4=control, 5=SF-CO, 6=SF-CT 

-9               -10

 : 1=DUMEX, 2=control,

3=SB-CT                                               : 1=DUMEX, 2=control, 3=SB-CT

-11          -12
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-13 HPLC

                  1 = all-trans- -carotene, 2 = 9-cis- -carotene, 3 = 13-cis- -carotene 





105

-1

 (total titratable acidity; TA : %acidity) 

 (AOAC, 2000) 

0 . 11.

4 . 0 0 0 0  ( 4 )
1

(potassium hydrogen phthalate;  2.

KHP) KHP (KHC8H4O4) 2.0-2.4 120

2 (desiccator) KHP ( 4

)
100

KHP

KHP   204.22 

 KHP X

100

  KHP  =      X × 100 =  Y  (N) 

     204.22 × 100 

KHP KHP 10

2-3

N1V1  =   N2V2

 ( )Y × 10 =   N2 × 

N2 = Z  (N) 
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  ( )
1. 1 80 10

125

2. 0.5 1

0.13.

2

1 0.1 =     0.0090 

1 0.1000 =     0.0090 

1 0.0950 =     0.0090 × 0.0950 

    0.1000 

=       0.008550

2.05 0.0950 =     2.05 × 0.008550 

=      0.0175

        10    = 0.0175

100    = 0.0175 × 100 

              10

 ( ) =       0.175

-2 -

- (AOAC, 2000)  13

80 100 -
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- 4.00 7.00

- 3

-3

 (AOAC, 2000) 

 1. 3

2. 1-1.5

100  ( 5 )
3. 20

4.

 ( , ) =  (A-B) × 100 

                        C 

A =  +   ( )
B =  +   ( )
C =   ( )

-4

(Hunter Lab : L a* b*, Minolta Camera Co., Ltd., 1991) 

 Minolta Camera : CR-300 model  

L  a*  b* 

 L    0 100

a*    a*

            a*

b* b*

             b*
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(white blank ; Y = 92.1, x = 0.3137, y = 0.3197 ) 

 ( 13 80 100

) 3

-5  (Total Plate Count)

pour plate (AOAC, 2002)

1. 0.1 0.1

100 121-124

15

2. plate count agar 23.5

1 121-124 15

1.

10 90

1 : 10 10-1 

2. 1 : 10 1

9

1 : 100 10-2

3. 1 : 100 1 : 1000 10-3 

2.

1. (10-1, 10-2,

10-3) 1 2

2. plate count agar 45-55 
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15-20

3 .

35 ± 2 48 ± 3

30-300 2

Mesophilic aerobic bacteria 1
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9-point Hedonic Scale 

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

    
        9 

        8 
        7 

        6 
 ( )     5 

          4 
       3 

        2 
        1 

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

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