
40

 3 

3.1
. .

3.2
1. Maltodextrin DE 11 (Fluka, Germany)

2. Lithium Chloride (LiCl) (Ajax Finechem, Australia)

3. Potassium Acetate (CH3COOK) (Ajax Finechem, Australia)

4. Magnesium Chloride (MgCl2 6H2O) (Ajax Finechem, Australia)

5. Potassium Carbonate (K2CO3) (Ajax Finechem, Australia)

6. Magnesium Nitrate (Mg(NO3)2 6H2O) (Ajax Finechem, Australia)

7. Sodium Chloride (NaCl) (Ajax Finechem, Australia)

8. Potassium Chloride (KCl) (Ajax Finechem, Australia)

9. Petroleum Ether  (Labscan, Thailand)

3.3
1.  ( , )

2.  Color Quest II Colorimeter (Chroma Meter CR 300 Series, 

Minolta, Japan)

3.  Hand Refractometer (N-10E, Atago 

Co., Ltd., Japan) 

4.  (Memmert, USA)

5.  (aw)  Water Activity Meter (AquaLab  TE3,  

Decagon Devices, Inc Pullman, USA) 
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6.  Differencial Scanning Calorimeter (DSC) (Diamon 

DSC, Perkin Elmer, USA)

7.  (Binder VD23, USA) 

8.  (Freeze drying) (LABCONCO, USA) 

9.  (centrifuge) (Hermle, Germany) 

10.  (dessicator) 

3.4

 75-80ºC  15-20 

 1

 3  30, 40  50% 

 DE 11  -20 ºC 

 24  (Miao and Roos, 2006) 

-43 ºC  <133x10-3 mbar  72 

 -20ºC 

 2 2x3 factorial in CRD
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(1)  aw

 aw  3  4

 aw  aw  (Chirife et
al., 2006) 

 (2) 

 AOAC 

(2000)  2-5 g  aluminium can 

 vacuum oven  70oC  desiccators 

-1 ( )

(1)  Tg

 Tg  Silva et al. (2006)  7-10 mg 

aluminium pan  DSC 

30oC  120oC  10oC /  Tg  thermogram 

 DSC

(2)  CIE L*a*b* 

 CIE L* a* b* (Commission International de I’ 

Eclairage) -2 ( )

(3)

 Shittu and Lawal 

(2007)  1 g  centrifuge tube  10 ml 

 3000 rpm  10  (supernatant) 

aluminium can  105oC  24 

(%) -3 ( )
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(4)

 angle of 

repose  50 

 15 

-4 ( )

(5)  (Bulk density) 

 Jinapong et al. (2008) 

 cylinder  100 ml  100 ml 

/

-5 ( )

(6)  (Particle density) 

 Barbosa-Cánovas and 

Joliano (2005)  pycnometer,  pycnometer  petroleum ether 

 pycnometer  petroleum ether  pycnometer 

-6 ( )

 2

 3  30, 40  50% 

 DE 11  (oven vacuum) 

 3  35, 40  45ºC  2 

3x3 factorial in CRD
 1 

 3

 3  30, 40  50% 

 DE 11  (oven vacuum) 
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 3  60, 70  80ºC  2 

3x3 factorial in CRD
 1 

 4 

 (Analysis of variance)  Duncan’s new multiple range test 

( , 2535) 

 5  Moisture sorption isotherm

sorption isotherm  gravimetric method 

 8  (0-75%) 

 (Bell and Labuza, 2000) 

sorption isotherm  aw  RH/100 


