
20

 4 

4.1
4.1.1

3  4 

 3.38±1.43  5.09±1.43 

(  4.1) 

 4.1
 3  4 

 ( ) ±SE1/

3 3.38±1.43NS

4 5.09±1.43 NS

1/ NS =  95 

4.1.2

 3.00±0.8 ,  8 

 27.00±6.5  4.00±0.9  4.59±0.7 

 34.44±5.1  28  32 

 65-75  2552 
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 26-48  (longevity)  27-45 (  4.2)

 1  8 

 3-5  (pre pupa)

 4.2

 ( ) ± SD 
 3.00±0.8 

1 2.59±1.3 

2 3.11±1.0 

3 2.60±0.5 

  4 5.00±0.7 

  5 3.40±0.5 

  6 3.20±0.8 

  7 3.32±0.8 

8 ( ) 4.00±0.9 

8( ) 4.00±0.9 

 4.59±0.7 

 34.44±5.1 

 (Longevity) 27-45 

4.2
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 4.2.1 
 60 ppm 

 2 

 0.00, 9.92  0.00

53.99 (  4.3)

 oxidation 

(Cross et al., 1998)

( , 2546) 

Sousa et al . (2008) 

 ( , 2546) 

 ( , 2533) 

 60 ppm 

2

 (  4.1) 



 24 

 4.3 

1/

4.1

 60 ppm 

 95 

23

 2 

L

(Dermestes

LSD (LSD=5.

s maculatus)

 60 ppm

53.99±4.1

       0.00b 

       9.92±3.0

       0.00b 

73)

m 2

±SE1/

19a

04b
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4.2.2

 60 ppm  2 

 (51.50±2.13%)  (8.26±2.89%) 

(  4.4) 

4.2.1

(I ikber

and Oztenkin,2009) 

 4.4 
 60 ppm  2 

 ±SE1/

 51.50±2.13a 

                              0.00c 

 8.26±2.89b 

 0.00c 
1/

 95  LSD (LSD=5.62) 

 60 ppm  4 
 4.2.1  4.2.2 

 60 ppm 4
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19.17±3.44(P 0.05) (  4.5)

 I ikberetal.(2006) 

 1, 5  10 ppm  50, 80, 

120, 200, 300  400 ppm Ephestia kuhniella (Zell) 

 2, 3  5 

 5 

 Erjaeeetal. (2006) 

 50-200 /  Plodia interpunctella

30  4 Plodia interpunctella

 50 / 30  20 

 90 

 4.5 
 60 ppm  4 

±SE1/

 19.17±3.44a 

                              0.00b 

1/

 95  T-test 

4.3
 4.2 

 3 

 60 ppm  4, 8, 12, 16, 24  32 

 0.00, 9.16±2.85, 

37.50±1.60, 47.49±3.43, 72.50±9.06  100  (  4.6)
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 4-8  32 

 (100 )  Kells 

etal.(2001)  50ppm  3 

(Sitophilus zeamais) (Tribolium casteneum)

Plodia interpunctella  92-100 Aspergillus

parasiticus Speare  63 

 60 ppm  (100 )  32 

 Kells et al. (2001) 

 50 ppm  3 

 60 ppm  

 32  I ikberet al. (2009) 

 4.6
 60 ppm  4, 8, 12, 16, 24  32 

 ( ) ±SE1/

 4 0.00d 

 8 9.16±2.85d 

12 37.50±1.60c 

16 47.49±3.43c 

24 72.50±9.06b 

32 100.00a 
1/

 95  LSD (LSD=4.70)
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4.4
4.4.1

Colorimeter
 L* (brightness) 

 24 

 32  24.90, 25.83  27.73 

 a* 

 24 

 32 4.94, 5.20  5.30 

 b* (yellowness) 

 24 

 32 11.29, 11.99  12.14 

 (  4.7) 

 L*  a*  b* 

 4.7  60

ppm  24  32  colorimeter 

  L*1/ a*1/ b*1/

( ) 24.90NS 4.94NS 11.29NS

24  25.83 5.20 11.99 

32  27.73 5.30 12.14 

1/NS =  95 
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 ( )

 24 

 32 

 4.2  ( ) ( )

 60 ppm  24( ) 32  ( )

( )

( )

( )
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 60 ppm 24

 32  (

) 35

 60 ppm 24  32 

8  11  (  4.8) 

4.4.2
24  32  (

)

35 3 30  (  4.8) 

32

 4.8  60 ppm

 24 32  ( )

 35 

( ) ( )
 24 8 3 

 32 11 32 
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 60 ppm  32 

 32 

 (  28-32 )  1, 2  3 

 20  1 

 0 ( ),1 ( ), 2 ( )  3 

( )  0, 3, 1  16  2  20 

 0, 1, 2  3  0, 3, 8  9  3 

 20  0, 1, 2  3  0, 1, 10  9 

(  4.9) 

( , 2551) 
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 4.9
 60 ppm  32 

 1, 2  3  ( )

 20 

1
( )

2
( )

3
( )

0 ( ) 0 0 0 

1( ) 3 3 1 

2 ( ) 1 8 10 

3 ( ) 16 9 9 


