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Abstract  
 

 The objective of this research was to develop ready-to-brew beverage powder from Water Chestnuts 

flour by freeze-drying. The optimum conditions for the preparation of truffle water mixed with truffle flour at 

water temperatures of 30, 50 and 70°C and precipitation temperature were determined. It was found that 
water extracted from Water Chestnuts flour set to precipitate at 30°C has antioxidant activity and phenolic 

compounds content higher than 4°C with statistical significance. Then, the optimum concentration of Water 

Chestnuts flour was obtained by preparing 100 ml of water, Water Chestnuts flour concentrations of 0, 5, 10, 

15, 20 and 25 percent mixed with 2 g of Non-dairy creamer and 1 g of sugar. It was found that the sensory 

score of the Water Chestnuts flour with a concentration of 15% had the highest sensory score at 4.3±1.75. 
Then find the optimal quantity of whey powder and maltitol. The sensory scores of whey and maltitol at 4:4 

and 6:6 had the highest sensory scores of 5.5±0.11 and 5.5±0.04, respectively. And when studying the 

concentration of Water Chestnuts flour water and maltodextrin content suitable for freeze-drying, It was 

found that 2 times concentration of Water Chestnuts flour water and added with 20%  maltodextrin showed 

the result in the highest sensory acceptance score. 
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3.5  (Freeze dry) 
 (DE 10-12)  0, 5, 10, 15, 20  25  

 1, 2  3     
   

 

3.6  
3.6.1  DPPH 

 [8]  DPPH  1:1   
30   517   %Radical scavenging 

 (1) 

%Radical scavenging 
AB - AA

AB
x 100            (1) 

 

 AA   DPPH, AB   DPPH 
 

3.6.2  (phenolic content)  
 [9]  125   500   

Folin-Ciocalteu reagent  125   6   (Na2CO3)  7 

 1,250   1,000   90  
 790   

 

3.6.3  (flavonoid content) 
 [9]  250   1,250  

  5  75   5   (AlCl3)  10 

 150   6   (NaOH)  1   500  
 275   510  

  

3.6.4  color meter 

 color meter  L*, a*,  b*  L*   (lightness)  0  
100 ,a*   (redness/greenness)  a*   b*  

 (yellowness/blueness)  b*  [10] 
3.6.5   

 Pour plate  [11] 
3.6.6  Escherichia coli  

 Escherichia coli  MPN  [12] 
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3.6.7  

 30 

 5 point hedonic scale      
 

 

3.7  

 (ANOVA) 
 Duncan’s multiple rang test  95  SPSS version 23 [13] 

 

4.  

4.1   
 30, 50  70   4 

 30   
 50   30   

  47.93±1.43  (p 0.05)  70 

  30  
  
 70    238.54±7.0 mg GAE/1g of extract 

 (p 0.05)  
 -

  70   30 
  25.12±0.42 mg CE/1g of extract 

 (p 0.05)  50  30   
 4    

 

 2   

( C)  ( C)  (%) 
  

(mg GAE/g of extract) 
 

(mg CE/g of extract) 

30 
4 36.32±0.21c 185.94±8.76d 17.47±0.42b 

30 45.29±0.95a 205.02±7.33c 16.00±0.42b 

50 
4 37.42±1.78bc 191.31±2.69d 23.50±0.21a 

30 47.93±1.43a 206.62±4.38c 18.75±0.21b 

70 
4 44.89±1.22b 216.01±13.74b 20.61±0.68a 

30 46.09±1.39a 238.54±7.0a 25.12±0.42a 

    (p<0.05) 
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4.2  

  0, 5, 10, 15, 20  25 
 100   2   1  

 10  7 point hedonic scale 

       
 15  4.3±1.75  

 (p>0.05)  (  3)  
 

4.3  
 15%   1 

 10  7 point hedonic scale 

       
 4:4  6:6  5.5±0.11  5.5±0.04  

  (p<0.05) 
 (  4)    (L*)  (a*) 

 (b*)  (L*) 
 (b*)   (p<0.05) 

 (  5) 
 

 3  

 (%) 
 

     

5 4.6±1.17ns 3.8±1.23ns 3.6±1.51ns 5±0.94ns 4.2±1.48ns 

10 5±1.05ns 3.9±0.99ns 3.8±1.14ns 5.1±1.10ns 3.9±1.60ns 

15 5±1.05ns 4.3±1.34ns 4.6±1.65ns 5.1±0.99ns 4.3±1.75ns 

20 4.8±1.03ns 3.8±0.79ns 3.6±1.07ns 4.9±0.99ns 3.6±0.70ns 

25 4.8±1.03ns 3.9±0.88ns 3.9±1.37ns 5.1±0.99ns 3.9±1.10ns 

 ns   (p>0.05) 
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 4  

 

 :  (g) 
 

     

0:0 4.9±0.02ns 4.9±0.02ns 3.1±0.01f 4.2±0.04ns 3.3±0.01g 

0:2 4.9±0.0ns 4±0.02ns 3.1±0.01f 4.2±0.05ns 3.3±0.02g 

0:4 4.9±0.03ns 4±0.06ns 3.3±0.02f 4.2±0.02ns 3.4±0.02g 

0:6 4.9±0.01ns 4±0.12ns 3.5±0.06f 4.2±0.02ns 3.3±0.11g 

2:0 4.4±0.00ns 4.2±0.11ns 3.2±0.06f 4.2±0.03ns 3.3±0.08g 

2:2 4.4±0.12ns 4.3±0.14ns 3.8±0.05def 4.2±0.13ns 3.7±0.01fg 

2:4 4.4±0.06ns 4.3±0.08ns 4.4±0.03cde 4.4±0.11ns 4.3±0.16cde 

2:6 4.4±0.13ns 4.2±0.09ns 4.5±0.11cd 4.4±0.01ns 4.4±0.15cde 

4:0 4.7±0.05ns 4.4±0.13ns 3.4±0.11f 4.4±0.01ns 4±0.21def 

4:2 4.7±0.06ns 4.5±0.15ns 4.5±0.013cd 4.4±0.02ns 4.5±0.13cde 

4:4 4.7±0.15ns 4.8±0.07ns 6±0.06a 4.7±0.06ns 5.5±0.11b 

4:6 4.7±0.11ns 4.7±0.06ns 5±0.07bc 4.6±0.07ns 4.9±0.09bc 

6:0 4.8±0.11ns 4.5±0.04ns 3.7±0.04f 4.5±0.12ns 3.9±0.07efg 

6:2 4.8±0.12ns 4.7±0.02ns 4.7±0.03cd 4.6±0.11ns 4.6±0.12cd 

6:4 4.8±0.06ns 4.8±0.01ns 5.7±0.12ab 4.7±0.05ns 5.3±0.08ab 

6:6 4.8±0.01ns 4.8±0.08ns 5.5±0.13ab 4.7±0.12ns 5.5±0.04a 

    (p<0.05), ns       
  (p>0.05) 
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 5   
 

 :  (g) 
 

L* a* b* 

0:0 4.18±0.03d 10.87±0.30c 7.02±0.08d 

0:2 4.12±0.01d 11.19±0.11c 6.85±0.04d 

0:4 4.17±0.03d 10.98±0.12c 6.99±0.11d 

0:6 4.15±0.01d 11.34±0.23c 6.97±0.02d 

2:0 15.56±0.10c 12.30±0.09b 32.63±0.06c 

2:2 15.30±0.02c 12.50±0.04b 33.04±0.08c 

2:4 15.66±0.12c 12.24±0.07b 33.58±0.06c 

2:6 15.56±0.06c 12.40±0.03b 32.90±0.03c 

4:0 22.40±0.04b 14.21±0.13a 34.81±0.12b 

4:2 22.43±0.02b 14.10±0.16a 34.78±0.06b 

4:4 22.41±0.02b 14.15±0.04a 34.80±0.06b 

4:6 22.74±0.10b 14.17±0.04a 34.57±0.35b 

6:0 29.44±0.01a 9.67±0.05d 36.90±0.15a 

6:2 29.39±0.03a 9.70±0.01d 36.96±0.23a 

6:4 29.34±0.01a 9.68±0.03d 36.91±0.02a 

6:6 29.42±0.03a 9.71±0.02d 36.82±0.04a 

    (p<0.05) 
 

4.3  

 1, 2  3  
  15, 20  25   

 [15]    
  25  3   

73.74±0.63   25   3  
 (p>0.05)   25 

 2   (  6)  2  

   
  L*  b*  

  15  L* a*  b*  
   15, 20  25 

  0.86  [14] (  7) 
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 6  (yield, )  

 (%) 
 ( ) 

1 2 3 

15 25.34±2.18Bb 50.63±1.17Ba 54.14±1.46Ba 

20 25.68±0.80Bb 50.71±0.10Ba 54.68±1.12Ba 

25 34.92±0.62Ab 69.64±1.31Aa 73.74±0.63Aa 

    (p<0.05), 
   (p<0.05) 

 

 7  

 (%) 
 

aw 
L* a* b* 

15 22.42±0.02b 14.1±0.02ns 34.78±0.06b 0.385±0.00ns 

20 23.75±0.06b 11.11±0.01ns 34.80±0.01b 0.399±0.00ns 

25 29.39±0.03a 9.7±0.01ns 36.96±0.23a 0.385±0.00ns 

    (p<0.05) , ns       
  (p>0.05) 

 

4.3.1    
 

 
  

  15, 20  25   
   (  8) 

 

 8     

   

 (%)  (%) 
 

(mg GAE/1g of extract) 
  

(mg CE/1g of extract) 
15 70.52±0.74c 348.13±2.99a 38.96±0.90a 

20 81.87±0.11b 282.48±2.47b 33.86±0.74b 

25 96.11±0.2a 266.61±4.28c 28.47±0.42c 

    (p<0.05) 
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4.3.2  

  E. coli  pour plate  MPN  
  30 CFU/g  E. coli  

  1,068/2558  1x104  1    E. 
coli  (  9) 
 

 9   Escherichia coli  

 (%) 
 (CFU/g) 

 Escherichia coli 

15 <30  

20 <30  

25 <30  

 

4.3.3  

 30   5 point hedonic 

scale       
 15%  4   4   20 

 5.77±1.07   
(p<0.05)  (  10) 
 

 10  

 (g) 
 

     

15 4.87±1.01ns 4.83±1.32ns 4.83±1.51b 5.27±1.11ns 5.13±1.20b 

20 5.07±0.91ns 5.40±1.13ns 5.63±1.07a 5.30±0.95ns 5.77±1.07a 

25 4.93±0.94ns 4.87±1.46ns 4.80±1.27b 5.13±0.94ns 5.33±1.03b 

  
5.  

  70  
 30  

  15  4   2   
  20  
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