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Abstract

This study evaluated the effects of a gamma ray (GR), electron beam (EB), and X-ray (XR) to improve the safety
of black pepper powder. The black pepper powder was imadiated by GR, EB, and XR at 2, 4, 6, 8, and 10 kGy.
The results of the total bacterial populations in the black pepper power sample showed a similar effect on microbial
decontamination for radiation sources. Radiation sensitivity (Dio value) on the initial bacteria loads in the sample
was 2.24 kGy in GR, 2.37 kGy in EB, and 2.75 kGy in XR. In addition, there were no differences among the
radiation sources. The color values, such as L (lightness), a (redness), and b (yellowness), were not changed significantly.
The sensory characteristics of GR, EB, and XR imadiated black pepper powder were decreased when the radiation
dose increased, but there was no significant changes among the radiation sources. The results can be applied to
investigate the effects of radiation sources on the microbiological and sensory characteristics of black pepper powder.
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Table 1. Comparative effects of gamm-ray (GR), electron beam (EB), and X-ray (XR) irradiation on microbial populations of black pepper

powder
Dose (kGy)
Microorganism Sources

0 2 4 6 8 10
GR 6.5:05" 5.6£09 5003 37108 32407 1.0:0.4
Total bacteria population EB 6.5104 5609 4.740.1 4.5+0.3 34403 20405
XR 6.5104 5.540.1 47404 47402 36109 2.610.6

GR ND ND ND ND ND ND

Coli forms EB ND ND ND ND ND ND

XR ND ND ND ND ND ND

GR ND ND ND ND ND ND

Yeast & Molds EB ND ND ND ND ND ND

XR ND ND ND ND ND ND

YValues are means + standard deviation (=5).
ND: Not detected within the detection limit <1 log CFUjg.

Table 2. Radiation sensitivity (Do value) of total bacteria
population by different sources of black pepper powder

Sources D10 value (kGy)
Gamma ray 224
Electron beam 237
X-ray 275

NS: Non-significantly.

value 57 235 Table 39 YeRATE 5712 740
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Table 3. Comparative effects of gamm-ray (GR), electron beam (EB), and X-ray (XR) irradiation on the Hunter’s color values of black
pepper powder

Dose (kGy)
Color values Sources Y
0 2 4 6 8 10
GR 454207 454413 456523 454413 45518 45612
L-value EB 45420 455%12 454427 456422 454%17 455419
XR 45420 45322 457421 454423 453413 455+18
GR 20:0.7% 22+0.7% 20+06™ 20+04 2.1:05™ 22+05™
a-value EB 20407 21401 21404 20+0.5 2.0+02 1.9%02
XR 2007 2005 20£0.5 19+0.4 2007 21205
GR 137+13"% 128433 11734 131224 11.6+4.6N° 132:2.8"%
b-value EB 137413 138425 134£25 135428 13242.1 13.842.5
XR 137413 133425 12,829 127424 12924 12323

Values are mean + standard deviation (n=5). NS: Non-significantly

Table 4. Comparative effects of gamm-ray (GR), electron beam (EB), and X-ray (XR) irradiation on sensory properties of black pepper
powder

Attributes
Dose (Gy) Soures Appearance Flavor ac(ge\:];tr:lnlce Off-flavor
0 Control 62:08" 5.6%05 6.0£0.7 1.0£0.1
GR 6.0£04™ 5505 62£08™ 100.1
2 EB 6.0:0.6 56404 6.0£0.8 1.0£0.1
XR 6.0:05 56406 58103 1.0£0.1
GR 6.0£04™ 58:08™ 52£08™ 1007
4 EB 6.0+1.0 50407 52408 1005
XR 6.0+12 50407 52404 1.0+0.4
GR 6.1:06 54205 50:04" 1303%
6 EB 59:04 48404 50404 1103
XR 6.1:0.6 53407 5.040.6 1.1£02
GR 6.0£03" 50:04" 50:06'° 13206"
8 EB 6.0:04 45403 46107 1504
XR 6.1:03 50£0.5 48107 1304
GR 58207 48:08™ 48:04" 15:08"
10 EB 5813 45105 48104 18407
XR 6.0:08 48108 48108 1606

"Values are mean + standard deviation (n=10). NS: Non-significantly
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