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 3 
 

 
 

3.1   
 
 3.1.1  

 Vitis vinifera L. ( )  (Black queen) 

  2552    .          

.    
 Lonicera japonica Thunb.           

 2552/53 
 
3.1.2  

 

 

 

 

 

 Freeze-drier (Labconco, USA) 
 Spray-drier (JCM, Thailand)  

 (Rotary Vacuum Evaporator, Büchi: V800, Switzerland) 
 4  (Model AB204-S: Mettler-Toledo, Switzerland) 
 2  (Model PB1502-S: Mettler-Toledo, Switzerland) 
 2  (Model BJ1000C: Precisa, Switzerland) 

 (Model MX-T700 GN: National, Taiwan) 
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3.1.3  
 

 High Performance Liquid Chromatograph (HPLC Agilent series 1200, 

Waldbronn, Germany)  Degasser (G1322A), Quart pump (G1311A), 

ALS (G1329A), TCC (G1316A), Diode array detector (G1315A) 

 (Nipro, Thailand) 

  100-1,000  (Micropipette, Wiggen hauser, 

Germany) 

 5  (Model Hr-202i: A&D, Japan) 
 Hand refractometer (Digital Refractometer  PAL-1: Atago, Japan) 

 (Digital pH meter  F-22: HORIBA, Japan) 

 (Model S-3400N: HITACHI, Japan) 
 (Model 10 UV Scaning: Genesys, USA) 

 (Hunter Lab  Color Quest XE SSE343, USA) 
 (Model 400: Memmert, Germany) 

 (Model SV2945, WNB29: Memmert, Germany) 
 

3.1.4  
 

 (  ) 
 SUsense ( , ) 

 

   
 
3.1.5  

 (Personal computer) 

Design-Expert version 6.0.10 (Stat-Erase Inc., Mineapolis, MN) 

SPSS for windows version 16.0 (SPSS Inc., Chicago, IL) 
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3.1.6  
 (Ethyl acetate; CH3COOH, Merk, Germany) 

 (Maltodextrin; C6nH(10n+2)O(5n+1), CPkelco, Denmark) 
 (Carboxymethylcellulose; Daicel chemical, Japan) 

 (L-Ascorbic acid; C6H8O6, Advance pharmar, Thailand) 
 (Citric acid; C6H8O7, Kusawad chemical, Thailand) 

 (Hydrochloric acid; HCl, Merck, Germany) 
 (Sodium hydroxide; NaOH, Merck, Germany) 

   100 (Absolute Ethanol, J.T.Baker, USA) 
 (Sodium chloride; NaCl, Caro Erba Reagenti, Italy) 

 (Ethanol; C2H5OH, Riedel-de Haen AG, Germany) 

 95.0% (Ethanol; C2H5OH, Food grade, , ) 

 (Methanol; CH3OH, AR and HPLC grade, Merck, England) 

 (Acetonitrile; CH3CN, HPLC grade, Merck, England) 

 (Aluminium chloride; AlCl3.6H2O, Ajax, New Zealand) 

 (Potassium acetate; CH3COOK, Ajax, New Zealand) 

 ((-)-Catechin; C14H15O6, HPLC grade, Sigma-Aldrich, Japan) 

 (Resveratrol; C14H12O3, HPLC grade, Calbiochem, USA) 

 ((-)-Epicatechin; C15H14O6, HPLC grade, Sigma-Aldrich, Japan) 

  (Quercetin dihydrate; C15H10O7.2H2O, HPLC grade, Sigma-

Aldrich, Germany) 

 (Gallic acid; C7H6O5, Fluka, Spain) 

 (Tannic acid; C76H52O46, Riedel-de Haen, Belgium) 

 (Sodium carbonate; Na2CO3, Scharlau, Spain) 

 (Folin-Ciocalteu’s, Merck, Germany) 

 (Folin-Dennis’, Fluka, USA) 

 DPPH (2,2-Diphenyl-1-picryhydrazyl; C18H12N5O6, Sigma-

Aldrich, Germany) 
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3.2  

 4   

 

 1.    
 

3.2.1  
 

Inductively coupled plasma spectrometer (ICP-MS), Agilent  7500C, Japan  

AOAC (2000) Ch.9, 999.10   ( )  

 Iacopini et al. (2008)  (fresh 

sample: FS)  (dry sample: DS)  (fresh crushed: FC) 

 2   A (ethanol:water:HCl = 70:29:1 v/v/v)  B (50% ethanol) 

(  , 2552)  1:3  4  

 (  Gomez-Plaza et al., 2006; Pinelo et al., 2007)  90 

  

             

-  (Maisuthaisakul et al., 2007) 

-   Folin-Ciocalteu colorimetric method  

(Singleton and Rossi, 1965) 

-  (AOAC, 2000) 

-  (  Fuleki and Francis, 1968) 

-  Catechin, Epicatechin, Quercetin  Resveratrol  

 High performance Liquid Chromatography (HPLC)   

(  Kammerer et al., 2004) 
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3.2.2      
           

22 CCD + 2Cp (Montgomery, 2009)  3  

  2    50.86   79.14 

    2  53   7  7  

 2   65 

 5   3.1  

 

 3.1   

    22 CCD + 2Cp 

 *  
( )  

1 (1) 50.86  2  53  

2 a 79.14  2  53  

3 b 50.86  7    7  

4 ab 79.14  7    7  

5 - a 45.00  5  

6 + a 85.00  5  

7 - b 65.00  2  

8 + b 65.00  8  

9 Cp1 65.00  5  

10 Cp2 65.00  5  

 *  : (1) =  (-1),  a =  

 (+1)  (-1), b =  (-1)  (+1),       

ab =  (+1), - a =  (0) 

1.414   (0),   + a = 

 (0) 1.414   (0), - b = 

 (0)  (0) 1.414 , 

+ b =  (0) 

 (0) 1.414 , Cp =  (0) 
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-  (Maisuthaisakul et al., 2007) 

-   Folin-Ciocalteu colorimetric method       

(Singleton and Rossi, 1965) 

-  (AOAC, 2000) 

-  (  Fuleki and Francis, 1968) 

-  Catechin, Epicatechin, Quercetin  Resveratrol                             

  High performance Liquid Chromatography (HPLC)  

(  Kammerer et al., 2004) 

  

 Regression analysis  Response surface methodology  Optimize 

technique  Design-Expert Version 6.0.10 

 Duncan's new Multiple Range Test (DMRT) 

  

 

3.2.3  
 3.2.2 

  (Büchi: V800, 

Swisserland)  55   6   (freeze dry) 

-

 

 1 (w/v)  22 CCD + 2Cp (Montgomery, 2009) 

 3      (10 – 25 %w/v) -

 (0.2 – 1.2 %w/v) 

  3.2   Spray drier (JCM, Thailand) 

 (inlet)   (outlet)  145  80   

(  Saenz et al., 2007; Kosaraju et al., 2008) 
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 3.2  -

 

 22 CCD + 2Cp 

   
(%w/v) 

 
(%w/v) 

1 (1) 10.0  0.2 

2 a 25.0  0.2 

3 b 10.0  1.2 

4 ab 25.0  1.2 

5 - a 7.0  0.7 

6 + a 28.0  0.7 

7 - b 17.5  0.0 

8 + b 17.5  1.4 

9 Cp1 17.5  0.7 

10 Cp2 17.5  0.7 

 *  : (1) = 

 (-1),  a =   (+1)  (-1),   

b =  (-1)  (+1), ab = -

 (+1), - a = 

 (0) 1.414  

 (0),   + a =  (0) 1.414  

 (0), - b = 

 (0) 

 (0) 1.414 , + b =  (0) -

 (0) 1.414 , Cp =     

 (0) 
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-    Aluminum Chloride Colorimetric Method 

(Chang et al., 2002) 

 -  (AOAC, 2000) 

-  (  Fuleki and Francis, 1968) 

-  Catechin, Epicatechin  Resveratrol  

  High performance Liquid Chromatography (HPLC)  

(  Kammerer et al., 2004) 

 -   (AOAC, 2000) 

-   ( .664, 2530) 

  Threshold   Meilgaard et al. (2007) 

 10  

 

 (descriptive analysis)  Hybrid descriptive analysis 

method (ASTM, 1992; Resurreccion, 1998)   10  

  

 (scanning electron microscope; SEM) 

  60 kV   15 

kV 

  

 Regression analysis  Response surface methodology  Optimize 

technique  Design-Expert Version 6.0.10 

 Duncan's new Multiple Range Test (DMRT)  
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 2    
 

3.2.4  
  (  ) 

 

  2   1 

  2 

  1 - 7  1 

 4   7  ( , 2551) 

 20     

      

    

       

 

  430  

 5    15 , 15-30 , 31-45 , 46-60  

 60   80  

 

 

  20  (pre-test) 

  

  

 

  Factor Analysis 

 SPSS Version 16.0 (SPSS Inc., Chicago, IL)  

 

 Chi-square Tests 

  

 



48 
 

3.2.5  
 (   3.2.4)      

 

    

  American Society for Testing and Materials (ASTM ,1992) 

 

 10    

  

  

 

   

 

1.  (4 basic test) 
     

 

 

  (sucrose)  2.00 

  (citric acid)  0.07 

  (sodium chloride)  0.20 

  (caffeine)  0.07 

 

  30   

 5         

   2   

   

 2   

 

2.  (odor recognition) 
 10   0.5  

 150   
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 14   

 24    

   2  

 8  

 

3.  (ranking test) 
     

 

 

  (sucrose)  1.00, 2.00, 4.00 

  (citric acid)  0.0035, 0.070, 0.140 

 (sodium chloride) 1.00, 2.00, 4.00 

  (caffeine)  0.0035, 0.070, 0.140 

 

  30   

 3  

   

 2   

 

 
  10  (  2   8 ) 

  Meilgaard et al. (2007)  15  

 2   30   

 Hybrid descriptive analysis method 

(Resurreccion, 1998)  QDA® (Targon 

Corp., Redwood City, CA)  Spectrum™ (Sensory 

spectrum, Inc., Chatham, NJ) 

  150  

 12.5 137.5  
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4 ( , , , ) (Meilgaard et al., 2007)   2  3           

  Warm-up (Plemmons and Resurreccion, 1998) 

  

    

  4  

 

 3, 4  5 

  3  

 10 

  6  7 

  SU Sense (

, )   Warm-up 

  8  

 

  

 

  9 – 15 

 

 
3.2.6  

 

  23 CCD + 3Cp (Montgomery, 2009) 

 (10 - 25 %w/v)  (0.3 – 0.8 % w/v)     

(10 – 30 % w/v)   , 2544;  , 2545 

  3.3  3    Spray dryer 

 (inlet)   (outlet)  145  80   

(  Saenz et al., 2007; Kosaraju et al., 2008) 
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 3.3  23 CCD + 3Cp 

   
(%w/v) 

 
(%w/v) 

 
(%w/v) 

1 (1) 10.00  0.30 10.00  

2 a 25.00  0.30 10.00  

3 b 10.00  0.80 10.00  

4 ab 25.00  0.80 10.00  

5 c 10.00  0.30 30.00  

6 ac 25.00  0.30 30.00  

7 bc 10.00  0.80 30.00  

8 abc 25.00  0.80 30.00  

9 - a 4.89  0.55 20.00  

10 + a 30.11  0.55 20.00  

11 - b 17.50  0.13 20.00  

12 + b 17.50  0.97 20.00  

13 - c 17.50  0.55 3.18  

14 + c 17.50  0.55 36.82  

15 Cp1 17.50  0.55 20.00  

16 Cp2 17.50  0.55 20.00  

17 Cp3 17.50  0.55 20.00  

 *  : (1) =  

 (-1),  a =   (+1)  (-1),     

b =  (+1)  (-1), ab = 

 (+1)  (-1), c =   

(+1)  (-1), ac =  (+1) 

 (-1), bc =  (+1) 

 (-1), - a =  (0) 1.682  

 (0), + a = 

 (0) 1.682  

 (0), - b =  (0) 1.682 

  (0), + b = 
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 (0) 1.682  

 (0), - c =  (0) 1.682 

  (0), + c = 

 (0) 1.682  

 (0), Cp =  

 (0) 

 

 

-   (AOAC, 2000) 

-   ( .664, 2530) 

-   L* a*  b*  CIE  Hunter Lab           

(Color Quest II Model SSE343, USA) 

-  pH  pH-meter (HORIBA: F-22, Japan) 

 (acceptance test)     

      

  57   9-point hedonic scale (Meilgaard et al., 

2007)  BIB (balance incomplete block 

design)   (2526)  19 (t=19) 

 2   57 (b=57)  3  

(k=3)  1  ( =1)  9  (r=9) 

 

 Regression analysis  Response 

surface methodology  Optimize technique  Design-Expert Version 

6.0.10  Duncan's new Multiple Range Test (DMRT) 
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 3    
 

3.2.7  
 Meilgaard et al. (2007) 

 3.2.3  2 3 4 5 6  7  

 

 

  Threshold 

  Log  

Threshold   Best estimated thresholds  10 

 Log  Threshold  

 (threshold of bitter)      

  

 (threshold)  

   (triangle) 

 10  
3.2.8 

   

 

 CRD 

 

 0.0, 0.3, 0.5, 1.0, 1.5  2.0  

 3.2.6  35  250 

 

  
-   (AOAC, 2000) 

-   ( .664, 2530) 

 (acceptance test)    
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 50   9-point hedonic scale (Meilgaard et al., 2007) 

  

 (descriptive analysis)  Hybrid descriptive analysis 

method (ASTM, 1992; Resurreccion, 1998)   10  

  Duncan's new Multiple 

Range Test (DMRT) 

 
 4    

 
 

3.2.9  (Acceptance test)    
 200   9-point hedonic scale 

        

    

 3.2.8            

 ( , 2551) 

3.2.10  
-  , , , , , , , 

, , total acidity (AOAC, 2000) 

-  Total soluble solid (Atago: PAL-1, Japan) 

-  ,  (Compendium of method for food analysis, 2003) 

-   (FAO, 2003) 

-    Folin-Ciocalteu colorimetric method       

(Singleton and Rossi, 1965) 

-    Aluminum Chloride Colorimetric Method 

(Chang et al., 2002) 

 -  (AOAC, 2000) 

-  (  Fuleki and Francis, 1968) 

-  Catechin, Epicatechin  Resveratrol  High performance 

Liquid Chromatography (HPLC) (  Kammerer et al., 2004) 
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-   DPPH method                                     

(  Masuda et al., 1999 and Maisuthisakul et al., 2007) 
 3.2.11  
 -   L* a*  b*  CIE  Hunter Lab  

 (Color Quest II Model SSE343, USA) 

 -   pH  pH-meter (HORIBA: F-22, Japan) 

-   (AOAC, 2000)  

-   ( .664, 2530) 

3.2.12 
 


