
MAIRAJABHAT CHIANGM
»ÃÐ¨Ó»‚·Õè 11 ©ºÑº·Õè 2 àÁÉÒÂ¹ - ¡Ñ¹ÂÒÂ¹ 2553 

¡ÒÃá»ÃÃÙ»àÂÅÅÕáËŒ§¨Ò¡¹éÓãººÑÇº¡ Œ́ÇÂÇÔ Õ̧ÍÔ¹¿ÃÒàÃ´ 

ÀÒÂã ŒÊØÞÞÒ¡ÒÈ 

Processing of Dried Jelly from Pennywort 

Juice by Vacuum Infrared 
 

 

 1,  1  2 

1    
2    

  



 
 

   

40 50  60°    

   (asiatic acid)  HPLC  

  50°    

  

:     

 

 
Abstract 

 

Jellies made from pennywort juice were dehydrated by vacuum infrared technique 

with temperature, 40, 50 and 60°C, subsequently, the color values, total phenolic 

compounds, total carotenoids as well as bioactive components (asiatic acid) were 

determined with HPLC. The dehydrated jelly processed at temperature 50oC gave 

rise to products with the highest quantity of asiatic acid also achieved high amount 

of total phenolic compounds and total carotenoids remaining in the products. 
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 (Wongfhun, 2010; Brinkhaus et al., 2000)   
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acid),  (madecassoside)  (asiatic acid) (Apichartsrangkoon, 2009) 
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1.  

  (Centella asiatica (Linn.) Urban)  3  1  

  85°   -  0.8  0.2 

(GC 300: )  10  ( )  

 2x2x1    

2.    

   (vacuum infrared dryer,  

  , )  20-30  3  

40 50  60°      3  

 (Completely Randomized Design: CRD)  

DMRT (Duncan’s Multiple Range Test) 

3.  (asiatic acid)  HPLC  

Inamdar (1996) 

  1   (methanol, HPLC grade; Fisher Scientific, 

UK.)  90  10 mL  Nylon filter 0.45 mm (Chromex 
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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 mL  photodiode-array 

detector  220 nm   

4.   (Ketsa 

et al., 1998) 

  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  

 

5.  AOAC (2000) 

  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 

  

 
 

 
 

1.  

 

    

Table 1  
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Table 1 Physico-chemical qualities of dried jelly made from pennywort juice dehydrated by 

vacuum infrared dryer  
 

Quality Temperature/time(oC/h.) 

40/5.30 50/2.30 60/1.30 

moisture content (% wet basis) 29.6b ± 0.10 29.8a ± 0.09 28.6c ± 0.16 

water activity 0.80a ± 0.00 0.80a ± 0.00 0.79b ± 0.00 

toughness (N) 151c ± 9.1 172b ± 9.86 183a ± 3.85 

L 28.4 c ± 0.26 28.7ab ± 0.13 28.8a ± 0.14 

a* 1.46b ± 0.04 1.11c ± 0.05 1.90a ± 0.07 

b* 2.25a ± 0.03 2.23a ± 0.02 2.18b ± 0.02 

a-dMeans values within each row with the different superscript letters were significantly 

different (P 0.05) 

  40°   5.30  50°   2.30   

 60°   1.30  

  L   a*  b*  

 Mujumdar (1987)    (a*) 

  

  a*     

  (Martinez and Whitaker, 1995)  

  aw    

 15-30  aw  0.75-0.80 ( , 2543) 

  

 (P 0.05)  

 (Achanta and Okos, 2000)  Mujumdar (1987) 

 

   

   

    Table 2 

 

Table 2 Chemical qualities of dried jelly made from pennywort juice dehydrated by vacuum 

infrared dryer   

Temperature/time 
(oC/h.) 

asiatic acid 
(mg/100 g) 

phenolic compounds 
(mg GAE/100 g) 

carotenoids 
(mg BCE/100 g) 

40/5.30 3.91b ± 0.06 217c ± 0.85 4.16c ± 0.24 

50/2.30 4.55a ± 0.25 265a ± 1.04 4.66a ± 0.43 

60/1.30 4.14b ± 0.21 235b ± 0.84 4.42b ± 0.30 
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a-dMeans values within each column with the different superscript letters were significantly 

different (P 0.05) 

 

  50°   2.30  

 (P 0.05) (   4.55 mg/100 g  

  265 mg GAE/100 g   4.66 mg BCE/100 g) 

  40°   5.30   

 (   3.91 mg/100 g   217 mg GAE/100 g   

  4.16 mg BCE/100 g)   

   

 51-60 53-65  59-66   

    

  33-49 30-48  41-59  

 

  

   (Ratti and 

Mujumdar, 1995)  

 Kormin (2005)   

   

 

   

  Lin et al.(1998)  

  

  

  

    

(Suvarnakuta et al., 2005)  

 

2. 

  

 

 40 50  60°    2.95 2.85  2.76 log CFU/g   

 2 log CFU/g   E. coli  3 MPN/g  

  60°    

   

  ( . 520/2547) 

 4 log CFU/g  2 log CFU/g   

E. coli  3 MPN/g  
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3.  

  

 40 50  60°   5.30 2.30  1.30   

 50     

       Table 3  

  

 (P>0.05)  3.50-3.62 6.36-6.40  5.42-5.48 

    

 6.26-6.74 4.96-5.40  3.64-4.02   

  (P 0.05) 

 

Table 3 Sensory evaluation of dried jelly from pennywort juice by vacuum infrared dryer 

 

Temp/Time (°C/h.) Appearance ns  Color  Odour ns Elasticity ns Chewiness  Acceptability 

40/5.30 3.62 ± 1.10 6.26b ± 1.05  6.36 ± 1.10 5.48 ± 0.58 5.40a ± 0.99 4.02a ± 0.69 

50/2.30 3.54 ± 1.20 6.74a ± 1.07  6.40 ± 1.10 5.44 ± 0.58 5.02b ± 0.89 3.84ab± 0.87 

60/1.30 3.50 ± 1.11  6.34ab ± 1.04  6.36 ± 1.10 5.42 ± 0.54 4.96c ± 1.05 3.64b ± 0.78 

a-dMeans values within each column with the different superscript letters were significantly 

different (P 0.05) 

ns = non significant difference (P>0.05) 

 
 

  
 

  50°   

2.30    

    

     

( . 520/2547)  
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