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ABSTRACT 
 

Chemical, physical and microbiological qualities of concentrated pennywort juice processed by 

vacuum evaporation were studied by varying three levels of temperature at 60, 70 and 80oC. The pennywort 

juice with 10% sugar added and without sugar processed at 80°C gave rise to highest residual of asiatic 

acid, total phenolic and carotenoid. The microbiological quality showed that all treated samples had 

total microorganism, yeast & mold and E.coli complied by Thai Community Product Standard of pennywort 

juice. 
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ÇÔ Õ̧¡ÒÃÈÖ¡ÉÒ 
 

1.  
1.1  (   ) 

1.2  (   )  

1.3  ( ) 

 
2.   

2.1  (Vacuum Evaporator,    , ) 

2.2  (UV-Vis Spectrophotometer; Rotina 46R, Germany) 

2.3  HPLC (High permanence liquid chromatography; RF-10AXL, USA) 

2.4 -  (Microprocessor pH meter WTW; pH537, Germany) 

2.5  (Colorimeter; Minolta camera: Model CR-300, Japan) 

2.6  (Heraeus B6200, England) 

2.7  (methanol HPLC Grade; Fisher Science, UK ) 

2.8 acetonitrile (Lab scan analytical science, Germany) 

2.9 folin-ciocalteu reagent (VWR International SAS 20) 

2.10  (ethanol; Fisher Scientific, UK.) 

2.11  (Chloroform AR Grade) 

2.12  (Hexane AR Grade; Lab scan analytical science) 
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3.  
   

   60-90     

3      2  1  

   

  

 

4.  (Vacuum-Evaporation) 
  1  2   1  10  

 (Apichartsrangkoon et al., 2009)  2  100% 

 2   (Vacuum Evaporator,    , 

)  3   60, 70  80   

 1  ( )  

    3    

(Completely Randomized Design: CRD)  (analysis of variance, ANOVA) 

 Duncan’s new multiple rang test (DMRT)  SPSS  

 95  

 

5.  (asiatic acid)  HPLC 
 Inamdar (1996) 

 10 

  (freeze dry)  

1   (methanol, HPLC grade; Fisher Scientific, UK.)  90  

10 mL  Nylon filter 0.45 m (Chromex Scientific, UK.)  HPLC (Shimasu, 

Japan)  Reversed phase C18 (GL Science Inc, Japan)  (solvent A) 

 (solvent B)  mobile phase  gradient system: 0 min B 80% A 20%, 30 min B 45%  

A 55%  45 min B 80% A 20%  flow rate 1.4 mL/min  25   20 L  

 photodiode-array detector  220 nm 

  

 

6.  
 Ketsa et al., (1998) 

 3  1   (Analyticals grade; 

Fisher Scientific, UK.)  80  10 mL  

 4   20   0.5 mL   Folin-Ciocalteu reagent (Merck, 

Germany)  12  2.5 mL  8   (Merck, 

Germany)  7.5  2 mL  2   

(Rotina 46R, Germany)  765 nm  
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7.   
 AOAC (2000) 

 3  1    10%  

 90%  hot plate stirrer  10   4 

  250 mL  25 mL  2    

25 mL  1   

  100 mL 5  

  2  

 10   50 mL 

 (Rotina 46R, Germany)  450 nm 
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 -  5.88  6.00  

    

 22.45-22.68  4.30-4.42    10 

 35, 25  20   60, 70  80     

 30, 20  15   60, 70  80    

(80 )  (P 0.05)  

 (60  70 )  

  

 

Table 1 Color values of concentrated pennywort juice processed by vacuum evaporation 

Temperature (oC) 

concentrated pennywort juice 

(with 10% w/v sugar added) 

concentrated pennywort juice  

(without sugar added) 

L a* b* L a* b* 
60 30.18±0.04 c 7.11±0.06 b 85.82±0.12 a 31.12±0.02 b 5.29±0.04 c 85.06±0.50 a 

70 30.54±0.05 b 7.10±0.65 b 85.80±0.11 a 31.12±0.02 b 5.67±0.08 b 83.53±0.30 b 

80 30.91±0.04 a 7.35±0.28 a 82.85±0.30 b 31.24±0.08 a 5.78±0.05 a 82.43±0.20 c 

a-c Means values within each column with the different superscript letters were significantly different (P<0.05) 
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 L, a*  b*  (P 0.05) 

 L  a*   b* 
  

   Kormin (2005)  

  65   15   85   5   (a*)  

  (b*)   

  a*     

  (Martinez and Whitaker, 1995)  L 

  10  Maillard 

 ( , 2550)  a*  b* 
 10   Maillard  

Table 2 Chemical qualities of concentrated pennywort juice processed by vacuum evaporation 

Temperature (oC) 

concentrated pennywort juice  

(with 10% w/v sugar added) 

concentrated pennywort juice  

(without sugar added) 

asiatic acid 

(mg/100mL) 

phenolic 

compounds 

(mgGAE/100mL) 

carotenoids 

(mgBCE/100mL) 

asiatic acid 

(mg/100mL) 

phenolic 

compounds 

(mgGAE/100mL) 

carotenoids 

(mgBCE/100mL) 

60 2.87 ±0.05 b 258.64 ±1.03 b 2.65 ±0.006 b 3.12 ±0.02 b 304.30 ±1.18 b 3.20 ±0.01 a 

70 2.55 ±0.11 c 256.47 ±0.26 b 2.50 ±0.02 c 2.74 ±0.13 c 299.09 ±0.60 c 2.98 ±0.003 b 

80 3.58 ±0.07 a 267.52 ±0.26 a 2.73 ±0.02 a 4.42 ±0.07 a 313.80 ±1.32 a 3.25 ±0.01 a 

a-c Means values within each column with the different superscript letters were significantly different (P<0.05) 

GAE = gallic acid equivalents , BCE = beta carotene equivalents 

 Table 2  10   

    2  

    (P 0.05) 

 

     2   

 80   ( )  60 

 70   (P 0.05)  

  2  

 Kormin (2005)  

 65   15   85   5   
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  2   80  

  60  70   (P 0.05) Kormin 

(2005)   

 65   15   85   5   

  49  45  

   

 (Nicoli, 1999)  

  2   80  

  60  70   (P 0.05) Labuza and Baisier 

(1992)   

 (Isomerization)      

    

   

 

Table 3 Microbiological qualities of concentrated pennywort juice processed by vacuum evaporation 

Temperature (oC) 

concentrated pennywort juice  

(with 10% w/v sugar added) 

concentrated pennywort juice  

(without sugar added) 

Total plate- 

count 

(logCFU/mL) 

Yeast and 

mold 

(logCFU/mL) (NS) 

E.coli 

(MPN/mL) (NS) 

Total plate- 

count 

(logCFU/mL) 

Yeast and 

mold 

(logCFU/mL) (NS) 

E.coli 

(MPN/mL) (NS) 

60 3.19 ±0.04 a <1 <3 3.16 ±0.03 a <1 <3 

70 3.04 ±0.02 b <1 <3 2.87 ±0.02 b <1 <3 

80 2.92 ±0.8 c <1 <3 2.64 ±0.09 c <1 <3 

a-c Means values within each column with the different superscript letters were significantly different (P<0.05)  
ns = non significant difference (P>0.05) 

 

 10 

  Table 3   2   (80 ) 

 (60  70 )  (P 0.05)   

 3  4 logCFU/mL 

 (4.47 logCFU/mL)   3 

  1 logCFU/mL   (2.37 logCFU/mL) 

 E.coli  3 MPN/mL  

 ( . 163/2552)   

 4  2 logCFU/mL  
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