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Detection Capability by Change of Amylograph
Characteristics of Irradiated Black Pepper

Sang-Duk Yi, Man-Jin Oh* and Jae-Seung Yang
Detection Lab. of Irradiated Food, Korea Atomic Energy Research Institute
*Department of Food Science and Technology, Chungnam National University

A study was carried out to establish a detection method for irradiated black pepper using amylograph charac-
teristics. The maximum viscosity, viscosity at 93°C, viscosity after 15 min at 93°C, viscosity at 45°C, viscosity
after 30 min at 45°C, and viscosity after 60 min at 45°C decreased with increasing irradiation doses, but initial
pasting temperatures, maximum viscosity temperatures, breakdown, setback, and consistency did not show great
changes. The high correlation coefficients (R*>0.97) were shown between irradiation doses and amylograph char-
acteristics except for breakdown (R*>0.75), setback (R*>0.88) and consistency (R>>0.31). These results suggest
that detection of irradiated black pepper is possible using amylograph characteristics.
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Table 1. Brabender Visco/amylograph characteristics of unirradiated and irradiated black pepper

Amylograph characteristics
Irrjadia— Initial ~Maximum Maximum Viscosity viscosi Viscosity  Viscosity
gon pasting  viscosity  viscosity viscosity at after 15 450éy after 30  after 60 Breakdown Setback Consistency
0se 93°C min at min at min at (P-H), (C-P), (C-H),
(kGy) "sz’:l; “ngf)’- (g?j) BU)  93°C (;SI}’) 45°C 45°C (BU) BU) (BU)
(H), (BU) (BU) BU)

0  69.5+0.8° 88.7+0.3

936.7415.3* 846.7+15.3" 620.0443.6* 556.7+15.3* 710.0£26.5" 760.0+26.5* 316.7+30.6" -383.3+5.8° -66.7+25.2"

1 715£0.8° 902+1.4® 820.0+55.7° 780.0+20.0° 536.7+20.8" 486.7+11.5° 630.0£17.3° 663.3115.3° 283.3166.6* -333.3+58.6" -50.0+10.0°

25 69310.6° 90.8+0.8°

563.3120.8° 518.3+29.3° 400.0+43.6° 338.3150.6° 466.7466.6° 506.7£57.7° 163.3+23.1° -225.0+30.4" -61.747.6

5 707+14% 89.540.9® 460.0+20° 363.3+15.3¢ 301.7£10.4 233.3£12.6% 333.3+12.6° 376.7£15.3! 158.3+20.2" -213.3+18.9" -68.3+2.9°
7.5 70.0+1.73* 89.7£1.3*  370.0426.5° 293.3+20.8° 226.7£15.3° 170.0£10.0° 250.0+20° 278.3+12.6° 143.3£15.3" -155.0£28.8° -43.3£7.6*

10 69.2+0.3* 88.7+0.3"

263.3+15.3 200.0+10.0° 155.0+5.0° 106.7+5.8° 1633+12.6' 190.0413.2" 136.7435.5° -156.7+11.5° -48.3£10.4®
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Fig. 1. Amylograms of unirradiated black pepper (Control)
and irradiated black pepper at 5 and 10 kGy
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Table 2. Parameter values originated from Brabender visco/amylograph characteristics of irradiated black pepper

o Irradiation dose (kGy)
Amylograph characteristics Parameter
oY 1 25 5 7.5 10
PAY 71.23 62.35 42.83 34.98 28.13 20.02
Maximum viscosity PB? 154.85 135.54 93.11 76.04 61.15 4352
PCY 1.0000 0.8752 0.6012 0.4910 0.3948 0.2810
PA 64.39 59.32 39.41 27.63 22.30 15.21
viscosity at 93°C PB 139.98 128.96 85.67 60.07 48.48 33.07
PC 1.0000 0.9212 0.6120 0.4291 0.3463 0.2362
PA 47.15 40.81 3042 22.94 1723 1179
Viscosity after 15 min at 93°C PB 102.50 88.72 06.13 49.87 3746 25.63
PC 1.0000 0.8655 0.6451 0.4865 0.3654 0.2500
PA 4233 37.01 25.73 17.74 12.93 8.11
viscosity at 45°C PB 92.02 80.46 55.93 38.57 28.11 17.63
PC 1.0000 0.8743 0.6078 0.4191 0.3054 0.1915
PA 53.99 4791 3549 25.35 19.01 12.42
Viscosity after 30 min at 45°C PB 117.37 104.15 77.15 55.11 41.33 27.00
PC 1.0000 0.8873 0.6573 0.4695 0.3521 0.2300
PA 57.79 50.44 38.53 28.65 21.16 14.45
Viscosity after 60 min at 45°C PB 125.63 109.65 83.76 62.28 46.00 31.41
PC 1.0000 0.8728 0.6667 0.4957 0.3661 0.2500

YUnirradiated sample ?Parameter A YParameter B ¥Parameter C
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Fig. 2. Regression curves and correlation between irradiation dose and Brabender visco/amylograph characteristics of irradiated

and unirradiated black pepper
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