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1.  (physical analysis) 

1. 1  (Aw) 
 0.5  Aw 

 (Aw)  2 

1.2
 Minolta Chroma Meter 

2  L *,  a*,  b*,  C*  Hue  angle 
 L*    (  L ,  L 

)
 a*    (  +)  (  -) 
 b*     (  +)  (  -) 
 C*     (purity)  (intensity) 

                        (strength) 
 Hue angle

 1.3.   (rehydration) 
  8-10    (3  )

200  (25  )   10  
 200  

  10  1   30   2  
  rehydration   ratio   (Planinic, 2005)

Rehydration  ratio   =        t   (g  water / g dry  matter) 
      (g water / g dry  matter)



86

2.  (Chemical Analysis) 

2.1
 5  (moisture can)

 ( )
100-105  6 

 2 

 (%db)  = -  x 100 
           

 (%wb)  = -  x 100 
          

2.2    HPLC
 1  95 %   20  sonicate   30

  millipore membrane filter    (0.45 m)     
 HPLC   C-18  Hyperbon    (mobile Phase)    : 

  100:2     flow  rate 1  injection volume    20 l    UV   
detector   204   ( , 2545)  2

   
2.3   FeCl3 -H2SO4 reaction 

  1.  (charantin reference)   0.5 mg/ml   
0, 0.2, 0.4, 0.6, 0.8  1.0  ( )

   1
  2.  glacial acetic acid  3   FeCl3  0.5  

(  FeCl3 . 6 H2O  2.5  85 %  100 )
 3.  3 
  (vortex  mixer)   30
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 4.  560  
 (Henry, 1974)    2 

 (A 560)

3.

=  ( )  ( )
                             (2.4649 )



  HPLC 
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1 .  H P L C  1 5  
       20   25 

-1

y = 8113979.6271x - 42467.0017

R2 = 0.9919

0

100000

200000

300000

400000

500000

600000

700000

0 0.02 0.04 0.06 0.08 0.1

Charantin (mg/ml)

A
re

a

-2
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-1
      (  HPLC) 

  (mg/ml) 
Rep1 Rep2 

0.000 0 0 0 
0.016 103512 102495 103003 
0.030 200648 199340 199994 
0.050 339823 343781 341802 
0.066 475368 476588 475978 
0.083 653421 656205 654813 

-2   15   20   25 

 (%w/w )
(0.1g/ml)

Rep 1 Rep 2 Rep1 Rep2 

 Sdv. 

15  151457 171388 0.0478 0.0527 0.0503 0.0035 
20  156820 146183 0.0491 0.0465 0.0478 0.0019 
25  131172 147592 0.0428 0.0468 0.0448 0.0029 
Hot air 106953 139816 0.0368 0.0449 0.0409 0.0057 

Microwave 141447 130359 0.0453 0.0426 0.0440 0.0019 

 1  g   20  ml
 15  = 151457

    y = 8113979.6271x - 42467.0017 
  0.023899 mg/ml

  1  ml   0.023899  mg
  20  ml    0.023899   20  =  0.478  mg
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 1 g      0.478   mg
 100  g  0.478 100  =   47.8 mg  = 0.0478 g

 15   0.0478% w/w 

2.  15     20     25

-3   15

-4   20

-5   25
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-6

-7

3.  %  recovery  78 
  95 %  20  1   5 

 % recovery 

% recovery =   100 
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-3
area charantin (mg/g dried fruit powder) sample

Rep 1 Rep 2 Rep1 Rep2 

mean Sdv. 

extracted charantin 538231 568587 0.0546 0.57464 0.560 0.020 
total  charantin 557597 572113 0.0564 0.57796 0.571 0.010 

 % recovery 
-3

  78   95%
 20  1   5   0.560  mg/g 

 0.571  mg/g 

  % recovery  =   0.560  mg/g   100   =  98.07% 
0.571 mg/g

   soxhlet  78
  95%  20  1   5

  98.07%  recovery 
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1.

-1
                   (tray  dryer)

( )
.
( ) (wet basis) 

 (dry basis) 
(g/m2min)

0 297 94.18 1618.21 0 
20 266 93.50 1438.87 62.578 
40 232 92.55 1242.17 27.012 
60 195 91.14 1028.12 14.905 
80 158 89.06 814.07 8.851 
100 122 85.83 605.80 5.269 
120 92 81.21 432.24 3.133 
140 65 73.41 276.04 1.715 
160 49 64.72 183.48 0.100 
180 36 51.99 108.27 0.523 
200 27 35.98 56.20 0.244 
220 23 24.85 33.06 0.131 
240 21 17.69 21.49 0.078 
260 20 13.57 15.70 0.053 
280 19 9.02 9.92 0.031 
300 19 9.02 9.92 0.029 
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-2

 ( )  ( C) %M  (wet basis) %M  (dry  basis) 
0 24.1 94.18 1618.21 
30 31.5 77.56 345.63 
60 33.2 37.35 59.62 
90 33.4 14.76 17.32 
120 35.8 12.90 14.81 

2.

-3   rehydration  ratio
 ( ) Rehydration  ratio 

 ( )
Rep1 Rep2 Rep1 Rep2 

0 3.00 3.00 0.01 0.01 
10 12.32 11.49 0.23 0.21 
20 18.20 17.24 0.36 0.34 
30 21.10 20.23 0.43 0.41 
40 23.52 22.42 0.49 0.46 
50 24.72 23.52 0.52 0.49 
60 25.82 24.99 0.54 0.52 
90 27.14 26.10 0.57 0.55 
120 28.35 27.76 0.60 0.59 
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-4  rehydration  ratio

 ( ) Rehydration  ratio 
 ( )

Rep1 Rep2 Rep1 Rep2 
0 3.00 3.00 0.01 0.01 
10 14.49 14.83 0.28 0.29 
20 19.60 20.09 0.40 0.41 
30 22.26 21.77 0.46 0.45 
40 25.01 24.44 0.53 0.52 
50 26.64 25.34 0.57 0.54 
60 27.02 27.57 0.58 0.59 
90 29.90 29.40 0.65 0.63 
120 30.45 30.06 0.66 0.65 

3.

   3.1  

=  ( )  ( )
 - 22 ,000 

-  5.17  (  10 
 5 )

 -  10  
 -   2.4649

 =  22  kW 5.17  hr 2.4649  =  280.358 /10
                        =  28.04  /

28.04
 1 
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3.2

=  ( )  ( )

-
 8.900 

            - 2.5 ( 30
 2 )

- 2.4649
- 1

  =   8.9  kW 2.5  hr 2.4649  =  54.84

 - 2,880 0.5
2.88 kW 0.5  hr 2.4649  /    =  3.55

 - 1,440 0.5
  1.44 kW 0.5  hr 2.4649  /    =  1.77

- 960 1
  0.96 kW 1.0  hr 2.4649  /    =  2.37

=
          + 

           =   54.84 + 3.55 + 1.77 + 2.37 
           =   62.53  /

             62.53  1 



   FeCl3-H2SO4 reaction 
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1.    FeCl3-H2SO4 reaction

-1  reference  

 (ml)
1 2 3 4 5 6 

0.5  mg/ml charantin (std) - 0.2 0.4 0.6 0.8 1 
95 % ethanol 1 0.8 0.6 0.4 0.2 - 
Acetic  acid 3 3 3 3 3 3 
Iron  reagent 0.5 0.5 0.5 0.5 0.5 0.5 
Conc. H2SO4 3 3 3 3 3 3 

 10

A 560 0 0.0805 0.2028 0.2762 0.3815 0.5293 
 charantin    (mg/ml) 0 0.0133 0.0267 0.0400 0.0533 0.0667 

y = 7.9466x - 0.0098
R2 = 0.9983

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

(mg/ml)

A
 5

60

-1  (standard  curve of  charantin  reference) 
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-2
treat temp time ratio A560 ( ) charantin (% w/w )
1 70 3 12 0.3645* 0.3533 
2 80 3 12 0.5459* 0.5245 
3 70 9 12 0.4179* 0.4037 
4 80 9 12 0.2947** 0.5748 
5 70 3 20 0.4605* 0.4439 
6 80 3 20 0.3480** 0.6755 
7 70 9 20 0.5032* 0.4842 
8 80 9 20 0.3641** 0.7057 
9 66.59 6 16 0.4499* 0.4339 
10 83.41 6 16 0.3425** 0.6650 
11 75 0.95 16 0.0766* 0.0815 
12 75 11.05 16 0.3480** 0.6754 
13 75 6 9.27 0.4712* 0.4540 
14 75 6 22.73 0.3321** 0.6453 
15 75 6 16 0.2842** 0.5550 
16 75 6 16 0.2787** 0.5446 
17 75 6 16 0.2843** 0.5552 
18 75 6 16 0.3581** 0.6945 
19 75 6 16 0.3107** 0.6049 
20 75 6 16 0.3427** 0.6653 

: *   5    ( )
                      **   10 ( )
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  20  ml (  10 g)
 1  ml -1

 7.5  ml  A 560

 A 560  1  = 0.3645  (  5 )
     y = 7.9466x – 0.0098 

  0.0471 mg/ml
  =  0.0471  5 7.5 =  1.766625  mg 

  1  ml   1.766625   mg
  20  ml    1.766625   20  =  35.325  mg

 10  g       35.325  mg
    100  g  35.325 10  = 353.25  mg  = 0.3533 g

 1 
  0.3533 % w/w 
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-1

-2
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-3
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 31 2526

   
2540

2544


