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 4 

 80, 85  90°C  1  3 

 100%  (  4.1) 

 80°C  8.5% 1.5%

 A. flavus  80, 85 

 90°C  A. flavus  4.1  4.2 

 A. flavus

 90°C  1  0 

 Akaranuchat et al. (2007)  

 60, 65, 70  75°C  0, 1  3 

 Janhang et al. (2005)  70, 75, 80 

85°C  3 Trichoconis padwickii

 10.4%  75°C T. padwickii

17.8% Fusarium culmorum (Smith) Saccardo 

 70-75°C  150-180 

 15% 

(Cwiklinski and Von Horsten, 1999)  60  70°C  2 

 (Kayimbi et al., 2007) Vasanacharoen et al. (2006) 

 10.5  14% F.

semitectum  65, 70, 75, 80  85°C  10 

85°C 14% F. Semitectum 2%
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 4.1 Aspergillus flavus

 4.1

Treatment

(°C/min)

Infection (%) 

PDA Blotter 

Control

80°C/1 

  100.00 a* 

     8.50 b 

100.00 a 

    1.50 b 

80°C/3     9.00 b       1.00 bc 

85°C/1     4.75 c       0.50 cd 

85°C/3      2.00 cd       0.38 cd 

90°C/1    1.00 d     0.13 d 

90°C/3    1.00 d     0.00 d 

           Mean              17.87            14.78    

           LSD.  6.22  0.75 

           C.V.              23.68  3.42 

*  (P=0.05) 

 Least Significant Difference
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Harris and Taras (1984) 

 Wang et al. (2003) 

 dielectric loss factor 

 Orsat (1999) 

 dielectric constant  dielectric loss factor 

 (Nelson, 2002 ; Piyasena et al., 2003; Lagunas-

Solar,2006)

 dielectric constant  dielectric loss factor 

 (Caroll and Lopez, 1969)

 80°C  1 

 98.5% Aspergillus flavus

 90°C  3  90°C 

3

 80°C  1 
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 4.2 Aspergillus flavus

    PDA  (°C/min)

90°C/1

Control 80°C/1

90°C/3 

85°C/3 85°C/1

80°C/3 
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A. flavus

1.

1.1

 80,  85 

 90°C  1  3  80°C  1  3 

 85°C  1  3 

90°C  1  0.7%   90°C  3 

 0.92% 

 (  4.2)  90°C  3 

 14.70  15.63 

 (hygroscopic) 

 Shivhare et al. (1992) 

 Akaranuchat (2009)  60, 65, 70 

 75°C  0, 1  3 

 (2549) 

 70, 75,  80 ºC  1, 2  3  1-2%
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 4.2

Treatment

(°C/min)

Moisture content 

(%)

Control  15.63 a* 

80/1     15.33 abc 

80/3   15.47 ab 

85/1      15.06 bcd 

85/3    14.86 cd 

90/1    14.93 cd 

90/3  14.71 d 

              Mean 15.14

              LSD. 0.5009

              C.V. 2.25

*  (P=0.05) 

 Least Significant Difference 

 Oberndorfer et al. (2000) 

 14.5% 

 1% 
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1.2

 80,  85  90°C  1  3 

 (  4.3) 

  90ºC   1  3 

 33  38  (  4.3)

 4.3

 (Orsat, 1999) 

 90°C 

 (mechanical damage) 

 Rooney and Pflugfelder (1986) 

 amylase 
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 4.3

Treatment

(°C/min)

Cracking

(%)

Control   25.10 c* 

80/1   26.22 bc 

80/3   26.87 bc 

85/1   27.53 bc 

85/3

90/1

  27.66 bc 

  33.61 ab 

90/3 38.92 a 

             Mean 29.41

             LSD. 7.64

             C.V. 17.48

*  (P=0.05) 

 Least Significant Difference 

2.

 80 ºC  1 

80 ºC  3  2-3%  4.4 

 80, 85  90°C  1  3 

 7.28-7.74 % 

 Campana et  al. (1993) 

 gluten 

 Walde et al. (2002) 

 functional 
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gluten  Velu et al. (2006) 

 10.5%  65.7%  10.06% 

 60.6% 

 4.4

Treatment

(°C/min)

Amylose

(%)

Total protein  

(%)

control                23.77 b*                   7.74  

80/1                25.60 ab                   7.28  

80/3                27.26 a                   7.49  

85/1                26.09 a                   7.47  

85/3                26.52 a                   7.44  

90/1                27.18 a                   7.39  

90/3                26.23 a                   7.70  

Mean      26.092   7.5006 

LSD.        2.13   ns 

             C.V.       5.55   4.13 

*  (P=0.05) 

 Least Significant Difference 

 AFLATEST AOAC fluorometer procedure for 

corn, raw peanut and peanut butter (Anonymous, 1997)

 fluorescence 

 10 ppb 

Aspergillus flavus

(Ahmad, 1993; Atehnkeng et al., 2008)  Hell et al. (2000)
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 5 ppb 

6

 3-5  (Sauer and Tuite, 1987) 

 17% 

 biological factors 

(Gonzales et al., 1988; Cotty et al., 1994; Mello and Macdonald, 1997; Ruiquian et al., 2004; 

Saleemullah et al., 2006)  15% 

 3 

3.

 3.1  (Gel consistency) 

 3  61-100 mm.  41-60 mm.  26-40 mm. (

, 2545)  Champagen et al. (1973) 

 90°C  1  3  57.25 

54.18  (  4.4  4.5) 

 Varavinit et al. (2002) 
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 4.4 

        

4.5

Treatment

(°C/min)

gel consistency

(mm)

Control  26.56 c* 

80/1 37.06 b 

80/3   33.25 bc 

85/1   32.81 bc 

85/3 36.25 b 

90/1 57.25 a 

90/3 54.19 a 

           Mean 39.625

           LSD. 9.2639

           C.V. 15.90

*  (P=0.05) 

 Least Significant Difference 
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3.2  (Viscosity) 

 Rapid Visco Analyzer (RVA)  RVA-4D  Newport Scientific, 

Warriewood, NSW, Australia.  

 (peak viscosity (PV)), 

 breakdown,  (final viscosity (FV)), 

 (setback)  (Pasting temperature) 

 setback 

 50°C 

 (

4.6)  80 °C  1  3 

 setback  50.83 RVU  setback 

 setback 

(Juliano et al., 1985; Shi and BeMiller, 2002)  Setback 

 retrogradation  

 Degradation 

retrogradation

-
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 4.6 

 (  RVU) 

Treatment

(°C/min)
PV Breakdown FV Setback 

Temp  

(°C)

Control 61.02 12.04 120.96    71.98 a* 80.85 

80/1 55.92 10.83    95.92  50.83 b 78.50 

80/ 3 62.73 10.31   108.46  56.04 b 79.25 

85/1 65.65 10.25   112.15  56.75 b 78.45 

85/3 62.38  9.06   109.15  55.83 b 79.44 

90/1 68.27 8.19   116.98 56.90 b 78.45 

90/3 61.25 5.77   111.85  56.38 b 80.06 

Mean 62.458 9.4941     110.78    57.815 79.286     

LSD.  ns ns ns 9.0807 ns 

            C.V. 13.31 34.77 10.39 10.68 2.36 

*  (P=0.05) 

 Least Significant Difference 

 haemacytometer 

 4.7 

 5-25 

 (Manigat 

and Seib, 1992)  4.5 

80ºC  3 

15.750  91.60×106 / .

gelatinization
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 4.5 

 100 
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 4.7 

Treatment

(°C/min) (×106) ( m)

control   151.20 a* 14.113 e 

80/1 150.80 a   14.600 de 

80/3    91.60 b 15.750 c 

85/1    56.10 b   15.113 cd 

85/3    54.55 b 15.513 c 

90/1   67.30 b 16.500 b 

90/3   54.45 b 18.088 a 

              Mean 89.429 6.2671

              LSD. 51.175 0.6512 

              C.V. 38.91 14.97 

*  (P=0.05) 

 Least Significant Difference 


