
 
 
 

                        
              

     
    
     

               

1      
 1.1             1 
 1.2               2 
 1.3             2 

2             
2.1    

  2.1.1              3 
 2.1.2             6 

  2.1.3                7 
 2.1.4 Water activity                 9 
 2.1.5            11 
 2.1.6         12 
 2.1.7            15 

2.2    (Microwave dryer) 
 2.2.1             15 

            2.2.2           19 
            2.2.3           20
          2.2.4   20 

 



 
 
 
 
 
 

 
 

 

( ) 
 
 

                  
2.3   (Hot air dryer) 

 2.3.1          21 
2.4    

  2.4.1            22 
            2.4.2            22 
            2.4.3            23 

2.5             24 
  3              

 3.1             28 
 3.2          28 

3.3               30 
 3.4              30 
 3.5        31 
 3.6            31 
 3.7            32 
 3.8             33 
 3.9          33 

 4               37 
 5               61 

                          65
 

         71 
        82 

      99 

                       104



 
 
 
 
 
 

 
 

 

 
 
 

                                                 
  2.1   Water activity (Aw)       10 
  2.2       14 

  2.3    (Cymbopogon citratus)   23 
  2.4     24 
  2.5          26 

  4.1    (DE)         50 
  4.2   L* a* b* ( )  51 
  4.3   ( )        53 
  4.4   Water activity (Aw)       54 
  4.5   (Essential oil quantity, g/100g sample)    56 
           
  4.6   (min) (kW-h)    58 
  4.7       59 
 .1        83 
         (Total color difference, DE)    
  .2    (Total color difference, DE)               84 
            
  .3  L*                 85 

.4 L*           86 
  .5  a*                   87 
  .6 a*        88 
  .7  b*      89 
 



 
 
 
 
 
 

 
 

 

 ( ) 
 
 

                                                 
  .8 b*                     90 
  .9    91  
         (Texture in term of compression force)  

  .10   (Texture in term of compression force)                  92 
 

  .11  (min) 93 
  .12  (min) 94 

.13    (Energy consumption)             95 
          
  .14    (Energy consumption)    96 
  .15      97 
  .16         98



 
 
 
 
 
 

 
 

 

 
 
 

                 
  2.1                   4 
  2.2          6 
  2.3        7 
  2.4       16 
             
  2.5                     19 
  3.1           28 
  3.2               29 
  4.1         38 

40 C 
  4.2         38 

50 C 
  4.3         39 

60 C 

  4.4         40 
          2 mm 

  4.5         40 
          5 mm 

  4.6  2 mm  CTMW     41 
 40°C 

  4.7  2 mm  CTMW     42 
 50°C 

  4.8  2 mm  CTMW     42 
 60°C 

  



 
 
 
 
 
 

 
 

 

  ( ) 
 
 

                  
  4.9   5 mm  CTMW    43 

         40°C 

  4.10  5 mm  CTMW    43 

          50°C 

  4.11   5 mm  CTMW    44 
           60°C 

  4.12   2 mm  HA     44 
 40°C 

  4.13   2 mm  HA     45 
 50°C 

  4.14   2 mm HA     45 
 60°C 

  4.15  5 mm  HA     46 
 40°C 

  4.16   5 mm  HA     46 
 50°C 

  4.17 5 mm  HA     47 
60°C 

  4.18 2 mm  CTMW HA      48 
40, 50 60°C 

  4.19   5 mm  CTMW HA      48 
40, 50 60°C 

  4.20 Break-even point 60 
  .1   2 mm         72 

  .2   5 mm         72 
  .3   CTMW,  40 C, 2 mm     73



 
 
 
 
 
 

 
 

 

 ( ) 
 
 

                 
  .4   CTMW, 50 C, 2 mm      73 
  .5   CTMW, 60 C, 2 mm      73 
  .6   CTMW, 40 C, 5 mm     74 
  .7   CTMW, 50 C, 5 mm     74 
  .8   CTMW, 60 C, 5 mm     74 
  .9   HA, 40 C, 2 mm      75 
  .10   HA, 50 C, 2 mm      75 
  .11   HA, 60 C, 2 mm      75 
  .12   HA, 40 C, 5 mm      76 
  .13   HA, 50 C, 5 mm      76 
  .14   HA, 60 C, 5 mm       76 
  .15   Thermometers; K-type, DT-8114        77 
  .16    Infrared Thermometers         77 
  .17   Digital balance; Mettler Toledo, Switzerland       77 
  .18   Thermo-Anemometer 445 Testo       78 
  .19   - 45078 :  A-38010-16   78 
  .20   Laboratory DC Power supply; GPS-3030       78 
  .21   Microwave Oven Leakage Meter        79 
  .22             79 
  .23   kW-h meter           79 
  .24   color meter (HunterLab  Color Quest XE, USA)     80  
  .25   (Hot air oven) MUA Tender: 10 BINDER    80 
  .26   Water activity MS1-Aw novasina      80 
  .27   Rotary Evaporator and Accessories R-205/V Advance    81 
  .28   Texture analyzer TA.XT.plus      81 

 



 
 
 
 
 
 

 
 

 

 
 
 

Aw  Water activity 

CTMW   (Controllable temperature 

  microwave dryer) 

C   (Degree Celsius) 

cm   (Centimeter) 

db  dry basis 

DE    (Total color difference) 
ERH    (Equilibrium relative humidity) 

g  (Gram) 

GHz   Gigahertz 

HA   (Hot air dryer) 

h   (Hour) 

  (Dielectric constant) 

   (Dielectric loss factor) 

kPa  Kilo Pascal 

kW-h   -  (Kilowatt-hour) 

Mi   , % 

Mf   , % 

MHz   Megahertz 

mw   , kg 

m p,i   , kg 

min   (Minute) 

ml  (Milliliter) 

mm   (Millimeter) 

P   , Pa 

P0  , Pa 
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RH   (Relative humidity) 

s  (second) 
  Loss tangent Dissipation factor 

W   (Watt) 

W/g   (Watt/gram) 

WC  (Critical moisture content) 

wb  wet basis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


