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ABSTRACT 
This study aimed to investigated the physicochemical and microbiological qualities of “Plaa-
som” products along with 5 cultivars of Thai native rice including “Chao Loy”, “Chao Luang”, 
“Chao Dang”, “Hom Mali Dang” and “Hom Mali 105” (control) during fermentation at 37ºC 
for 3 days. Results showed that rice cultivars found to have a significant effect on color 
parameters (L*, a* and b*) of “Plaa-som”, while the minor differences of pH, total acidity, 
TCA-soluble peptides and biogenic amines were observed. In this case, all samples detected 
Salmonella sp., Staphylococcus aureus, Bacillus subtilis, Clostridium perfringens, Escherichia 
coli, yeasts and molds which were complied with the limits of the Thai Community Product 
Standard, Thai Industrial Standard Institute (TCPS No. 26/2014). Considering the rancidity value 
(thiobarbituric acid number, TBA), “Plaa-som” mixed with “Hom Mali Dang” showed lower 
levels in TBA number than the rest samples. This indicates that the purple-red-pigmented 
native rice cultivars can reduce the rancidity rate in “Plaa-som” during fermentation. 
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 37   3   105 ( )           
 (L*, a*  b*)  -  (pH) 

  (protein degradation)  (rancidity) 
-  (biogenic amines)    

  
 

 
1.  
    (Oryza sativa L.) 5    105   
    720   800  

     (  350-400 
)   4-5         

  ( )         
75.76   7.58   9.09   7.58  

    
  

37   3      
 

2.  
     L* ( ), 

a* ( )  b* ( )  (Miniscan XP plus, Hunter Lab, 
USA)  (firmness)  (CT3 10K, Brookfield, 
USA)  

3.  
   -  (pH)  pH meter (PH100, Extech, 

USA)  AOAC (2000) 
 TCA-soluble peptides  TBA number  Spectrophotometer    
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(UV WINLAB spectrophotometer, Perkin Elmer, USA)  Riebroy, et al. (2004)  Hu,   
et al. (2008)     

  tryptamine, putrescine, cadaverine, histamine  tyramine                
High Performance Liquid Chromatography (HPLC; CL-10 ADVP, Shimadzu, Japan) 

  Riebroy., et al. (2004)  
4.  
    Salmonella sp., Staphylococcus aureus, Bacillus subtilis, 

Clostridium perfringens, Escherichia coli    pour plate counts 
 Colony Forming Units  1  (CFU/g)  

Bacteriological Analytical Manual (BAM; US Food and Drug Administration, 2001)  
5.   
    ±  (Means ± S.D.)    

3   (Completely Randomized Design, CRD)    
 Analysis of Variance (ANOVA) 

 Ducan’s New Multiple Range Test (DMRT)   = 0.05  (SPSS 
version 17.0, SPSS Inc., USA) 
 

  
 1   (L*)  62.53  65.86 

 L*   105    
 L*   37   3   

 L*  (p  0.05)  
 72.93  76.87  L*  

 L*   (p  0.05) 
 (  105)   (a*) 

  3  a* 
 (p > 0.05)  (b*)  (p  0.05)    

 b*   (firmness)      
 (  1)  

 31.50-33.50   37   
 (p  0.05)  

 3   5  
  (p > 0.05)  

 2   (  0)  pH  TCA-soluble 
peptides  TBA number        
(p > 0.05)  6.31-6.33, 0.36-0.38 , 0.38-0.49 M tyrosine/g  
1.69-1.75 ppm   3    pH 
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 4.34-4.43  2.81-3.02   
 TCA-soluble peptides  TBA number  3  

(  2)   TCA-soluble peptides  TBA number 
 (p  0.05)  

  TCA-soluble peptides  (p > 0.05) 
 TBA number       

(p  0.05)  
 

 1   
  37   3  
 

 
 

( ) 
  

( ) L* a* b* 

 105 

0 65.86±0.33g 2.38±0.06b 11.62±0.24h 33.17±3.12a 
1 75.09±0.88abcd 2.06±0.18cd 12.90±0.56g 28.33±1.96bc 
2 73.30±1.43cdef 1.90±0.38cd 14.58±0.37cde 21.17±3.54d 
3 75.06±0.96abcd 1.55±0.18e 16.13±0.70a 14.67±2.42e 

 

0 63.62±0.34h 2.42±0.20b 11.50±0.26h 32.83±1.47a 
1 74.12±0.79bcde 1.95±0.25cd 13.10±0.40g 29.00±3.16bc 
2 74.23±2.22bcde 1.94±0.16cd 14.33±0.41de 21.33±4.63d 
3 75.63±5.07abc 1.54±0.37e 15.28±0.29b 14.33±1.21e 

 

0 64.22±2.47gh 2.41±0.04b 11.90±0.66h 33.50±1.04a 
1 76.32±1.84ab 2.01±0.19cd 12.81±0.25g 28.33±1.21bc 
2 76.93±0.95a 1.92±0.27cd 14.65±0.31cd 20.83±2.48d 
3 76.87±1.53a 1.56±0.13e 15.98±0.65a 14.00±1.78e 

 

0 62.53±2.95h 2.54±0.11ab 11.90±0.68h 32.50±3.84a 
1 73.39±0.27cdef 2.38±0.19b 13.00±0.66g 28.50±2.25bc 
2 72.49±2.73ef 2.31±0.27b 13.97±0.63ef 20.17±1.72d 
3 72.93±1.59def 1.82±0.10e 15.94±0.35a 14.17±2.31e 

 

0 62.96±1.44h 2.69±0.15a 11.92±0.61h 31.50±2.16ab 

1 71.48±2.65f 2.40±0.20b 13.45±0.54fg 27.33±1.75c 

2 72.08±0.62ef 2.90±0.12c 14.59±0.25cde 21.00±1.41d 

3 74.18±1.88bcd 1.82±0.05e 15.03±0.70bc 13.67±2.54e 

 : 1)  3  ±  2)     
                 
               95  (p  0.05) 
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 2   
    37   3  
 

  
( ) 

pH 
 

(%, lactic acid) 

TCA-soluble 
peptides 

( M tyrosine/g) 

TBA 
number 
(ppm) 

 
105 

0 6.33±0.05a 0.38±0.02f 0.41±0.04e 1.80±0.28i 
1 4.74±0.01c 1.56±0.13e 3.18±0.12d 8.45±2.11ef 
2 4.50±0.02de 2.56±0.13cd 4.97±0.16b 10.17±1.09de

3 4.37±0.01fg 2.98±0.09a 6.27±0.23a 14.19±0.13b 

 

0 6.33±0.01a 0.36±0.02f 0.38±0.12e 1.99±0.25i 
1 4.74±0.12c 1.58±0.11e 3.60±0.71c 7.67±0.40f 
2 4.50±0.13de 2.62±0.10c 4.88±0.16b 11.40±0.60d 
3 4.40±0.03fg 3.00±0.23a 6.18±0.27a 13.95±0.19c 

 

0 6.32±0.02a 0.38±0.05f 0.40±0.09e 1.75±0.27i 
1 4.78±0.13c 1.55±0.14e 4.03±0.40c 7.59±1.17f 
2 4.51±0.10de 2.46±0.18d 5.10±0.48b 11.04±0.63d 
3 4.34±0.01g 2.81±0.06b 6.23±0.30a 15.21±0.15a 

 

0 6.31±0.03a 0.37±0.03f 0.43±0.07e 1.80±0.40i 
1 4.90±0.01b 1.58±0.08e 3.64±0.08c 6.96±0.71g 
2 4.53±0.03d 2.51±0.11cd 4.91±0.50b 9.71±0.94e 
3 4.39±0.04fg 2.97±0.12a 6.41±0.19a 13.91±0.48c 

 

0 6.32±0.02a 0.38±0.02f 0.49±0.10e 1.70±0.61i 
1 4.72±0.11c 1.55±0.07e 3.51±0.15c 5.23±0.52h 
2 4.54±0.01d 2.62±0.24c 5.00±0.12b 9.01±1.16ef 
3 4.43±0.01ef 3.02±0.15a 6.15±0.28a 13.03±1.02d 

 : 1)  3  ±  2)     
                
               95  (p  0.05) 3) TCA-soluble peptides   
              -  (thichloroacetic acid)  TBA number   
               (thiobarbituric acid number) 

 3 
  5   tryptamine, putrescine, 

cadaverine, histamine  tyramine  1.97-2.66, 11.59-12.43, 3.14-4.00, 40.09-45.09  
23.44-30.05 ppm   3   57.34-65.08, 79.85-
85.03, 90.64-100.35, 230.88-253.15  110.08-140.91 ppm   
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 3   
    37   3  
 

 
 

( ) 

 (ppm) 

Tryptamine Putrescine Cadaverine Histamine Tyramine 

 105 

0 2.19±0.51g 12.43±3.45e 3.45±0.47gh 41.13±3.34j 29.64±2.18k 
1 30.97±1.64f 49.64±2.68c 55.41±2.01ef 116.42±5.80gh 50.07±4.10j 
2 42.16±1.51d 60.70±3.71b 68.93±3.87cd 165.90±4.67de 89.43±2.68f 
3 58.68±2.74b 80.40±4.50a 97.14±5.33ab 247.63±3.65a 140.91±1.06a 

 

0 2.66±0.50g 11.80±2.65e 3.54±0.21gh 40.92±3.00j 29.62±3.07k 
1 33.78±4.15f 50.13±0.25c 52.80±2.71f 120.03±4.15g 59.13±2.95i 
2 45.36±2.70d 63.08±4.06b 65.18±1.29d 168.11±5.40d 78.18±3.51gh 
3 60.10±4.28ab 81.10±3.54a 100.35±5.10a 253.15±4.22a 135.44±1.10b 

 

0 2.50±0.37g 12.15±2.33e 4.00±0.51g 40.09±2.91j 30.05±3.27k 
1 30.15±2.70f 53.18±5.07c 60.45±5.30e 111.68±4.19h 52.66±2.50j 
2 40.97±4.25de 63.19±5.50b 70.43±2.17c 160.40±5.03de 72.50±5.04h 
3 57.34±1.20b 85.03±4.10a 95.09±6.11ab 250.18±2.22a 110.08±5.71d 

 

0 1.97±0.60g 13.52±2.10e 3.14±0.27h 45.09±1.04i 25.31±1.18l 
1 33.01±3.45f 45.21±5.47c 54.80±1.30f 120.16±2.81g 48.70±5.62j 
2 40.60±4.17de 61.63±1.75b 65.91±2.15d 170.49±5.00d 95.72±5.14e 
3 65.08±5.00a 79.85±4.33a 100.54±5.18a 240.59±4.11b 117.53±4.79cd

 

0 2.10±0.08g 11.59±2.14e 3.40±0.57gh 42.91±1.05j 23.44±0.94l 
1 37.17±5.43ef 35.08±1.81d 57.33±1.26ef 130.17±4.00f 53.22±3.27j 
2 48.39±0.25c 60.90±1.20b 62.70±5.14de 160.90±1.24e 79.50±1.77g 
3 63.18±5.14ab 85.02±1.47a 90.64±2.06b 230.88±2.09c 120.00±4.35c 

 : 1)  3  ±  2)    
                 
                95  (p  0.05) 
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(  4)   6   Salmonella sp., S. 
aureus, B. subtilis, C. perfringens, E. coli      
(p > 0.05)  3   Salmonella sp., S. aureus, B. subtilis, E. coli  

 (p  0.05)  Salmonella sp., S. aureus, E. coli  
   10 CFU/g  C. perfringens  10 CFU/g    

 

 
 ( . 26/2557)  

     
   (

, 2557)    
 L*, a*  b*  

 -  
(Chen, et al., 2012; Chatthongpisut, et al., 2015) 

  
     pH 

 
  pH 

  Lactobacillus plantarum IFRPD P15 
 Lactobacillus reuteri IFRPD P17 (Saithong, et al., 2010)  

 TCA-soluble peptides 
  TBA number 

 (oxidation reaction)  (rancidity) 
  (Hu, et al., 2004; Riebroy, et al., 2004) 

      
          

  TCA-soluble peptides  TBA number  (Riebroy, et al., 
2004; Skåra, et al., 2015)  TBA number  

  
Chatthongpisut, et al. (2015)  -  (antioxidant 
compounds)     

  Sumczynski, et al. 
(2016)   285.5 ppm  

 21.7  14.7 mmol TEAC/kg  ABTS  DPPH  
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  tryptamine, putrescine, cadaverine, 
histamine  tyramine  

  
histamine  3  

 histamine           
     

 histamine   ( , 2556) 
   

(2556)   3       
histamine  0.30-13.46, 0.23-33.97  0.02-2.65 ppm   
putrescine  0.17-15.97, 2.87-18.31  7.36-49.11 ppm   
cadaverine  0.11-1.95, 0.11-4.11  0.09-8.88 ppm           

 
  500 ppm    

 ( , 2551) 
  Salmonella sp., S. aureus, B. subtilis, C. 

perfringens, E. coli    (2553) 
  

 Salmonella sp., S. aureus, E. coli, C. perfringens     
  1,000 CFU/g  Salmonella sp., S. 

aureus, E. coli  C. perfringens    10 CFU/g 
 Salmonella sp. 

 25   S. aureus  100 CFU/g  B. subtilis  1,000 CFU/g 
 C. perfringens  1,000 CFU/g  E. coli  3 MPN/g (           

 10 CFU/g)   1,000 CFU/g (
, 2557)            
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 . (2559).   

.  ., 44(3), 566-578. 
   . (2554).  

  .  
, 9(1), 25-31. 

 . (2553).  
 .  . 

 . (2551).  (Histamine)  
 .  :  . 

   . (2556).  
.  :   

. 
 ,    . (2556).  

.  (  
), 5(10), 36-49. 

, . (2557).   ( .26/2557). 
 : . 

 . (2556).  . 
 .  
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