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Abstract 

 

The aims of this study was to assess the physical, chemical and microbiological 

properties of pennywort tea dehydrated by vacuum infrared. Three levels of temperature,

40 50 and 60oC were studied. To follow Thai product standard for tea, all pennywort 

tea samples were dehydrated to the moisture content less than 8%. The result 

showed that dehydration using vacuum infrared at 60oC, pressure 70 mbar for 1.40 

hours was the optimum condition for processing tea because it displayed highest 

greeness. In addition, it comprised of high concentration of asiaticoside, carotenoid 

compound and phenolic compound compared to the others. The microbiological 
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study showed that all tea samples had total micro organism, yeast & mold and E coli followed 

Thai product standard for tea. 
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1.  

  (Centella asiatica)     

   8  ( ., 

2549)  3  40, 50  60 o   70   

     L a* b*  

 (a
w
)  -  (pH)  (Inamdar, 1996)   

 (Sant et al., 1998)  (Ketsa et al., 1998) Total plate count, 

Yeast and mould, Coliform bacteria  Escherichia coli (BAM, 2000)  3   
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2.   

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

 90  10 mL  Nylon filter 0.45 mm (Chromex Scientific, UK.) 

 HPLC (Shimasu, Japan)  Reversed phase C18 (GL Science Inc, Japan) 

 acetronitrile (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 

 (Inamdar,1996) 

3.  

  1   10%  90%  

plate stirrer  10   4  

 250 mL   25 mL  2   25 mL  1    

   

100 mL 5  

 2    

 10    50 mL 

 (Rotina 46R, Germany)  450 nm 

 (AOAC ,2000)  

4.   

  1   ethanol (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  (Ketsa et al., 1998) 

 
 

 
 

 (Completely Randomized Design, CRD) 

  Duncan’

s multiple-range test (DMRT)  95% (P 0.05)  SPSS  
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 (  89.43 ± 0.26 %)  3  40, 50  60°   

 70   4, 3  1.40    8  

 ( ., 2549)  (40o )  150  

 60-90   

   

  Hebbar et al. (2004) 

    

 80o   1 /  (m/s)  48% 

 63%  

  3   

  3    

  -  (pH) -  

  5.92-5.96 

 -   

 

Table 1 Chemical properties of pennywort tea dehydrated by vacuum infrared dryer 
 

Temperature/time 

(oC/hr.) 

asiaticoside 

(mg/g dry basis) 

Carotenoids 

(mg BCE/g dry basis) 

Phenolic compounds 

(mg GAE/g dry basis) 

40/4 6.25 b ± 0.84 6.56 c ± 0.02 55.76c ± 4.25 

50/3 6.59 b ± 0.21 7.05 a ± 0.25 61.27 b ± 9.43 

60/1.4 7.33 a ± 0.07 6.87 b ± 0.27 63.82 a ± 6.91 

a-dmeans within each column with the different letters were significantly different (P 0.05) 

GAE = gallic acid equivalents, BCE = beta carotene equivalents 

 

  3   (asiaticoside) 

  (P 0.05) 

 

   60°   

  2  (P 0.05)  7.33 mg/g dry basis 

 60o   (  40 

 50o )   (asiaticoside)

  , , 

,    ( , , )  (Apichartsrangkoon et al., 2009) 
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 50°   2   

(P 0.05)  7.05 mg BCE/g dry basis  Mahanom, (1999) 

 (70°   5 ) 

 (50°   9 )  

 (asiaticoside)  (terpene)  

 triterpenoids  isoprene 

  

 60°   2    

(P 0.05)  63.82 mg GAE/g dry basis  

 (60°  )     

  Zainol et al. (2009) 

 (flavonoids)    

 Wanyo et al. (2009)  40o  

 1.5 m/s  5 kW/m2  51.07 mg GAE/g dry basis 

 2 kW/m2  32.84 mg GAE/g dry 

basis  

 

Table 2 Physical properties of pennywort tea dehydrated by vacuum infrared dryer  

Temperature /time (oC/hr.) L a* b* water activity (aw) moisture (%) 

40/4 61.38b ± 0.23 -7.51 c ± 0.03 22.31 c ± 0.03 0.35 a ± 0.00 5.74 a ± 0.36 

50/3 62.33a ± 0.06 -8.10 b ± 0.08 23.66 a ± 0.02 0.27 b ± 0.00 5.67a ± 0.22 

60/1.4 60.32c ± 0.58 -8.45 a ± 0.15 22.81 b± 0.57 0.23 c ± 0.00 4.34 b ± 0.50 

a-cmeans within each column with the different letters were significantly different (P 0.05) 

 

 Table 2 

   L a* b*  

 (P 0.05)  50 o   (L)  (b*)  

 60o   (L)   (a*)  2 

 (P 0.05) 

   (60o ) 

 (L)   (a*)   

  60o   

 Krokida et al. (1998)     

 (L)   a*  b*  Wanyo et al. 

(2009)   
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 40o   2-5 kW/m2  1.5 m/s  60  

  

 (a
w
)   

 0.23-0.35  4.34-5.74%   40°   

  60°    

 0.65  8   

 

Table 3 Microbiological properties of pennywort tea dehydrated by vacuum infrared dryer  
 

Temperature/time 

(oC/hr.) 

Total platecount 

(log CFU/g) 

Yeast and mold 

(CFU/g) (NS) 

Coliform 

(MPN/g) (NS) 

E.coli 

(MPN/g) (NS) 

40 (4 hr.) 3.38 a ± 0.04 <25 <3 <3 

50 (3 hr.) 3.36 b ± 0.02 <25 <3 <3 

60 (1.40 hr.) 3.35 b ± 0.08 <25 <3 <3 

 a-b means within each column with the different letters were signi  cantly different (P 0.05)

 ns = non significant difference (P>0.05) 

 

  Table 3  40°  

 3.38 log CFU/g  50  60°  

 (P>0.05)  3  

25    Escherichia coli  3 MPN/g  

 ( ., 2549) 
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