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ABSTRACT 
 

  The objective of this research were to study the effects of shelf life, rice types 

and  packaging types to aflatoxin B1 contamination  in Sangyot rice. The benefit of the research 

provided management tactics to prevent the aflatoxin B1 contamination in this rice. The paddy 

rice from granary was stored in a common polyethylene bag under room temperature at 30o C and 

seed moisture content less than 14 % for six months in laboratory. It was sampled to determine 

the amount of aflatoxin B1 once a month throughout the period of study. The results showed that 

the aflatoxin B1 was not detected detection limit < 0.4 ppb in all samples of paddy rice. 

Contamination of aflatoxin B1 was analyzed in paddy rice, milled rice and coarse rice under 

different storage conditions temperature between 26.3  0.54 to 28.6  0.40 o C and seed 

moisture content between 7.1  0.94 to 16.8  0.71 % . The amount of the aflatoxin B1 was 

significant different P 0.05  among three types of rice. The level 6.25 2.46 ppb was mainly 

detected in the coarse rice, whereas that of 1.21 0.32 ppb was found in milled rice. However, it 

was not detected in the paddy rice. In addition, the coarse rice was kept in the common 

polyethylene bag, the aluminium froil vacuum bag and the cylinderical glass bottle. They were 

subsequently stored under ambient temperature at 30o C for three month. After monthly 

determination of the residual aflatoxin B1, the amount of aflatoxin B1 was significant different 

P 0.01  among packaging types. The greastest level ranged from 11.29 2.75 to 23.81 4.66 ppb 

was detected in the coarse rice stored in the common polyethylene bag. The level ranged from 

8.89 2.83 to 18.41 4.25 ppb was found in the cylinderical glass bottle, whereas the lowest level 

ranged from 7.97 2.75 to 13.72 2.73 ppb was detected in the aluminium froil vacuum bag.  

  These results suggest that the suitable conditions for Sangyot of the paddy rice 

storage should be stored under temperature at 30o C and seed moisture content less than 14 % for 
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best prevent the aflatoxin B1 contamination in this rice. Whereas, in the milled rice and coarse 

rice showed that the higher level of aflatoxin B1 contamination. So that the safe of consumer. 

Especially, the coarse rice must be shelf in market less than two months with the condition of 

keeping in common polyethylene bag, and less than three months in aluminium froil vacuum bag 

or cylinderical glass bottle.  
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 Micro ELISA Plate 5  
 

 2.2.2.2 substrate solution 

substrate A substrate B 1:1 

1  8 

 substrate 8 X 100 substrate A substrate B 

400   
 

2.2.2.3  enzyme conjugate 

conjugate buffer 1   

1  



29 
 

5  

0  
 

2.2.2.4   

0, 0.2, 0.5, 1 2 ppb

  
 

2.2.3  

Methanol  95 Labscan 
 

2.2.4   

   1 spear) 

   2  
   3  

   4  

   5  

   6 label  

   7  5  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

5  DZ-400/2T Hualian 



30 
 

2.2.5   

1 Micro ELISA Reader  
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3  

4  
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6    

7 Whatman No. 4 12.5  
8  
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11 oven) 
 

2.2 Method  
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2.2.3.3  
1

 1 2 3
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2.2.4  

   

Microsoft 
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one-way-anova
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SEM  

 SEM n SEM 

, 2544  
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3 

 

2553 
 

 

     Limit of detection = 0.4 ppb 

          Standard error of the mean =SEM 
 

 
30                     

14 6

Aspergillus  flavus 
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 Wimberly 1983
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< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

9.3 0.003 

9.2 0.021 

5.4 0.001 

7.0 0.005 

7.5 0.007 

8.0 0.025 

30.1 0.03 

30.0 0.06 

29.3 0.03 

28.2 0.03 

29.0 0.06 

28.2 0.03 
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Lutfullah and Hussain, 2011
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A. flavus 

2531  Liu et al., 2006
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3.2 
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(ppb) SEM  %  
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 °C
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< 0.4 * 

1.21  0.32 

6.25  2.46 

7.1  0.94 

14.6  0.25 

16.8  0.71 

28.6  0.40 

27.5 0.84 

26.3  0.54 

F- test 5.41 53.77 3.29 

P-value P  0.05  P 0.05  P > 0.05  

C.V. %  98.79 32.34 3.41 
 

   * limit of detection = 0.4 ppb 
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1 2 3  
 

 

 * NS = not significant 
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1, 2 3 P 0.01  
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6

3

14 30

A. flavus 

1 Moss 1996

A. flavus 

15 4

 24 40 30

25 - 35

80

1  ppb  

Treatment 
1  (ppb) SEM 

0  1  2  3  
 

 

 

6.25  2.46 

6.25  2.46 

6.25  2.46 

11.29  2.75 

8.89  2.83 

7.97  2.75 

16.77  2.60 

12.61  3.05 

10.21  2.53 

23.81  4.66 

18.41  4.25 

13.72  2.73 

F- test   NS* 36.47 124.28 22.33 

P-value  P 0.01  P 0.01  P 0.01  

C.V. %   5.24  3.91  9.93  
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3

2

20 ppb 2542)   2540

polyethylene, PE) 

1

2542

 6 

A.flavus

A. parasiticus A.flavus Ellis et al., 1994

 2521)

 

1  A. flavus  A. flavus 1

100  (Landers and Diener, 1967)

1

3  
1

 

1  A. flavus  2542

1  A. flavus  
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1.  DOA-Aflatoxin ELISA Test Kit   
 

1.1  (specificity)  

 

Aflatoxin B1  100.0  

Aflatoxin B2  21.4  

Aflatoxin G1  25.0  

Aflatoxin G2   2.5  

 

1.2 Recovery Test 

  

82  100  
  

1.3 Limit of Detection  

 0.4 ppb 
 

  1.4 Proficiency Testing 

 proficiency testing FAPAS Science Central Laboratory 

3 - 4 Z - score 

+2 -2   
 

2.  DOA - Aflatoxin ELISA Test Kit   

   1

clean up  

2    

3  

0.4 ppb  
4  

5                                 

6
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3. qualitative result) 

 

 

- 1  
 

 

 

 

 

 

 
 

 

- 1  
:  (2549  

 

4. AFB1  
DOA-Aflatoxin ELISA Test Kit 

- 2  
 

 
 

 

 

 

 

 

 

-2 AFB1 0, 0.2, 0.5, 1, 2 5 ppb  

:  (2549  
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 - 1  

    
 

 

 

 

 

 

 
 

  
 

1  
 

2.  
   

- 2  

   a b  
  

 

 

  

 

 
 

 

- 2 a

b  
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1.  
   

  98 2529

  5 6 (3) 

 2522 - 1   
 

- 1  
 

  

1  
    250  

   100  

    20  

   1  

               2  

 0.5  

 20  
 

: 2529)  
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1.  
 

- 1  
 

 

%  

g  g  

 

- × 100 

 
 100 90.74 9.26 
 100 90.82 9.18 

 100 94.64 5.36 

 100 93.00 7.00 
 100 92.53 7.47 

 100 92.00 8.00 
 

- 2  
 

 
C°  

1 2 3  

 30.2 30.1 30.1 30.13333 
 29.9 30.1 30.1 30.03333 

 29.4 29.3 29.3 29.33333 
 28.2 28.3 28.2 28.23333 

 28.9 29.1 29.1 29.03333 
 28.2 28.2 28.1 28.16667 
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-3  
 

 
%  

A B C  

 5.22 8.05 8.04 7.10 
 14.35 15.12 14.38 14.61 

 16.12 16.24 18.33 16.89 
 

- 4  
 

 
C°  

A B C  

 29.4 28.1 28.3 28.60 

 29.2 26.4 27.1 27.56 
 27.3 26.3 25.4 26.33 

 

- 5 3 1  
 

 
%  

A B C  

 18.26 20.08 23.18 20.50 
 24.32 27.15 29.33 26.93 

 27.08 31.30 31.26 29.88 
 

- 6 3 2  
 

 
%  

A B C  

 20.2 21.26 23.08 21.51 
 23.08 24.12 27.15 24.78 

 25.08 27.22 29.21 27.17 
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- 7 3 3  
 

 
%  

A B C  

 18.12 20.23 21.33 19.89 

 22.22 22.34 25.18 23.24 
 24.53 25.07 29.26 26.28 

 

- 8 3 1  
 

 
C°  

A B C  

 30.2 32.2 33.0 31.80 

 32.0 35.1 35.1 34.06 
 35.2 37.3 38.0 36.83 

 

- 9 3 2  
 

 
C°  

A B C  

 29.2 32.2 33.1 31.50 

 31.3 31.2 35.2 32.56 
 31.0 33.0 35.2 33.06 

 

- 10 3 3  
 

 
C°  

A B C  

 29.1 29.1 32.2 30.13 

 32.1 31.3 34.5 32.63 
 31.3 31.0 32.4 31.56 
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-11 

  
 

 

- 12 3 

 
 

 
 

N=3  

 (ppb  
 

1 2 3 
A 3 < 0.4 < 0.4 < 0.4 < 0.4 

 B 3 < 0.4 < 0.4 < 0.4 < 0.4 
 C 3 < 0.4 < 0.4 < 0.4 < 0.4 

 

- 13 3 

 
 

 
 

N=3  

 (ppb  
 

1 2 3 
A 3 1.13 1.15 1.18 1.15 

 B 3 1.18 1.25 1.35 1.26 
 C 3 1.20 1.23 1.27 1.23 

 

 

    (ppb  

1 

2 

3 

4 

5 

6 

 

 

 

 

 

 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 

< 0.4 
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- 14 3 

 
 

 
 

N=3  

 (ppb  
 

1 2 3 
A 3 1.83 2.42 2.83 2.36 

 B 3 4.67 5.37 6.64 5.56 
 C 3 10.13 11.13 11.20 10.82 

 

- 15 1  3 

1  
 

 
 (ppb  

 
A B C 

 7.23 10.12 16.54 11.29 

 4.40 8.14 14.13 8.89 

 3.23 7.90 12.80 7.97 
 

- 16 1 3 

2  
 

 
 (ppb  

 
A B C 

 12.45 16.44 21.44 16.77 

 7.58 12.13 18.12 12.61 

 5.87 10.14 14.63 10.21 
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- 17 1 3 

3  
 

 
 (ppb  

 
A B C 

 16.27 22.85 32.33 23.81 

 11.67 17.31 26.27 18.41 

 8.86 13.98 18.32 13.72 

 

2. ANOVA  
 

- 18 ANOVA  

3  

ANOVA 

Source df SS MS F Sig. 

Between Groups 2 157.558 78.779 53.775 0.000 

Within Groups 6 8.790 1.465   

Total 8 166.348    

 

- 19 ANOVA  

3  

ANOVA 

Source df SS MS F Sig. 

Between Groups 2 7.727 3.863 3.296 0.108 

Within Groups 6 7.033 1.172   

Total 8 14.760    
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- 20 ANOVA  

3  

ANOVA 
Source df SS MS F Sig. 

Block   2 12.360 6.180 1.024 0.43740 

Treatment 2 65.827 32.914 5.454 0.07199 

Error      4 24.139 6.035   

Total   8 102.327 12.791   
 

-21 ANOVA

3 1  
ANOVA 

Source df SS MS F Sig. 

Block   2     

Treatment 2     

Error      4     

Total   8     
 

- 22 ANOVA

3 2  

ANOVA 
Source df SS MS F Sig. 

Block   2     

Treatment 2     

Error      4     

Total   8     
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- 23 ANOVA

3 3  

ANOVA 

Source df SS MS F Sig. 

Block   2     

Treatment 2     

Error      4     

Total   8     

 

-24 ANOVA

3 1  

ANOVA 

Source df SS MS F Sig. 

Between Groups 2 4.014 2.007 .549 0.604 

Within Groups 6 21.942 3.657   

Total 8 25.956    

 

- 25 ANOVA

3 2  

 
ANOVA 

Source df SS MS F Sig. 

Between Groups 2 20.575 10.288 2.271 0.184 

Within Groups 6 27.177 4.529   

Total 8 47.752    
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- 26 ANOVA

3 3  

 

ANOVA 

Source df SS MS F Sig. 

Between Groups 2 21.036 10.518 1.873 0.233 

Within Groups 6 33.700 5.617   

Total 8 54.736    
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