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Table 1 Schemes of incremental dose experiment and fitted “D,,value” of aerobic bacteria for
sterilization dose setting of products except health care product
“D,
Researchers Product name Number of doses Doses selected for incremental Fitted “D,value”
dose experiment/kGy
3 Edible areca nut 6 0.00.1.94.3.65.5.63.8.45.9.77 1.53
6 Chinese prickly ash powder 7 0.3.6.9.12.15.18 4.07
7 Cooled chicken 6 0.1.2.3.4.5 1.434
8 Pickled chicken’s feet 7 0.1.2.3.4.5.6 3.26
o Pet food chicken 5 0.4.6.8.10 1.341
10 Edible areca nut 7 0.2.3.4.5.6.7 1.65
1 Steamed tofu rolls 5 0.0.0.5.0.9.1.3.2. 1 0.43
12 Chinese medicine 7 0.1.2.3.4.5.6 1. 65
13 Fresh cut round vegetables 6 0.00.0. 28.0. 68.0. 88.1.21.1. 48 0.30
14 Health tea 8 0.0.3.4.4.4.5.9.6.7.7.1.8.0.10.9 2.61
Is Grape seed superfine powder 4 0.4.8.12 3.51
16 Puer tea 6 0.0.1.0.2.5.4.0.5.0.6.5 1.91
17 Barley seedling powder 7 0.2.4.6.8.10.12 3.18
18 Compound condiment of lentinus edodes 6 0.0.2.8.4.2.5.6.7.0.8. 4 2.63
19 Black pepper 6 0.0.1.9.3.9.6.1.7.9.9. 8 1.87
20 Cumin powder 10 0.00.1.74.4.44.5.48.6.94.8.37. 1. 86
11.25.12.72.14. 53.18. 41
2 Walnut powder 5 0.0.2.6.5.0.7.6.8.7 2.79
2 Oolong tea 6 0.1.2.4.6.8 2.00
3 Monascorubin powder 7 0.2.4.6.8.10.12 2.34
Mustapha Tunisian millet 5 0.1.2.3.5 1. 50
Aouidi  ® Olive leaves 5 0.5.10.15.20 9.74
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Table 2 Standard distribution of resistances ( SDR) used in method 1 of ISO11137 —2:2013
D, /kGy 1.0 1.5 2.0 2.5 2.8 3.1 3.4 3.7 4.0 4.2
Probability /% 65.487 22.493 6.302 3.179 1.213 0.786 0.350 0.111 0.072 0.007
3 SDR
Table 3 Actual survived quantity and corresponding sterilization dose of aerobic bacteria which having SDR
D/kGy SN/(CFU+g ~1) D/kGy SN/(CFU+g ~1) D/kGy SN/(CFU+g ~1) D/kGy SN/(CFU+g ~1)
1.0 1. 584E +05 11.0 9. 795E +00 21.2 1. 004E - 02 31.0 2.393E -05
2.0 3.392E +04 12.0 4.741E +00 22.0 5.971E -03 32.0 1.316E -05
3.0 9.551E +03 13.0 2.327E +00 23.0 3. 184E -03 33.0 7.248E - 06
4.0 3.239E +03 14.0 1. 157E +00 24.0 1. 706E - 03 34.0 4.001E -06
5.0 1.231E +03 15.0 5.815E -01 25.0 9. 179E - 04 35.0 2.213E -06
6.0 5.033E +02 16.0 2.953E -01 26.0 4.958E - 04 36.0 1. 226E - 06
7.0 2.161E +02 17.0 1.513E -01 27.0 2. 688K -04 37.0 6. 802K - 07
8.0 9.615E +01 18.0 7.819E -02 28.0 1. 462E - 04 38.0 3.780E -07
9.0 4.397E +01 19.0 4.071E -02 29.0 7.976E - 05 39.0 2. 103E -07
10.0 2. 056E +01 20.0 2. 134E -02 30.0 4.363E -05 40.0 1. 172E - 07
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Table 4 The calculation results of ‘D, value’ from different selection of incremental dose /kGy
“n,
Serial number of experimental scheme The incremental doses selected The ‘D, value’ from linear fitting
Scheme 1 0.1.2.3.4.5.6.7.8.9.10.11.12.13.14.15 2.6
Scheme 2 0.1.2.3.4.5.6.7.8.9.10 2.2
Scheme 3 0.1.2.3.4.5 1.7
Scheme 4 0.2.4.6.8.10 2.5
5 “D,, "

Table 5 Comparison of the sterilization dose set by ‘D, value’ of aerobic bacteria under different

experimental schemes and the actual sterilization dose

Scheme 1 Scheme 2 Scheme 3 Scheme 4
Quantity of aerobic . Actrual
bacteria/( CFU+g~") Log-reduction - - - . dose/kGy

Dose/ Deviation/ Dose/ Deviation/ Dose/ Deviation/ Dose/ Deviation/

kGy % kGy % kGy % kGy %
1. 00E +06 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1. 00E +05 1 2.6 100. 0 2.2 69.2 1.7 30.8 2.5 92.3 1.3
1. 00E +04 2 5.2 73.3 4.4 46.7 3.4 13.3 5.0 66.7 3.0
1. 00E +03 3 7.8 50.0 6.6 26.9 5.1 -1.9 7.5 44.2 5.2
1. 00E +02 4 10. 4 30.0 8.8 10.0 6.8 -15.0 10.0 25.0 8.0
1. 00E +01 5 13.0 18.2 11.0 0.0 8.5 -22.7 12.5 13.6 11.0
1. 00E +00 6 15.6 9.9 13.2 -7.0 10.2 -28.2 15.0 5.6 14.2
1. 00E -01 7 18.2 3.4 15.4 -12.5 11.9 -32.4 17.5 -0.6 17.6
1. 00E -02 8 20.8 -1.9 17.6 -17.0 13.6 -35.8 20.0 -5.7 21.2
1. 00E - 03 9 23.4 -6.0 19.8 -20.5 15.3 -38.6 22.5 -9.6 24.9
1. 00E - 04 10 26.0 -9.1 22.0 -23.1 17.0 -40.6 25.0 -12.6 28.6
1. 00E - 05 11 28.6 -12.0 24.2 -25.5 18.7 -42.5 27.5 -15.4 32.5
1. 00E - 06 12 31.2 -14 26.4 -27.3 20. 4 -43.8 30.0 -17.4 36.3
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Fig.1 Curves of sterilization dose set by different
experimental schemes and the actual sterilization dose
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Abstract: There is deviation between the sterilization dose set by traditional method using “D,, value” of aerobic bacteria
and the actual needed sterilization dose because the distribution of resistance of aerobic bacteria is not taken into
account. In order to assess the magnitude of the deviation and to discuss the rationality of traditional method four
experimental scheme was designed and calculations for aerobic bacteria having SDR were conducted in this paper. The
results showed that different scheme of dose selection could lead to different sterilization dose for same product when
using traditional method. For the four experimental scheme in this paper the deviation of sterilization dose set by
traditional method and the actual needed sterilization dose reached from —43.8% to 100% . Therefore the method that
set the sterilization dose using “D,, value” of aerobic bacteria is not reasonable which increasing the risk of excessive
irradiation or sterilization failure.

Keywords: aerobic bacteria D, value radiation sterilization dose setting



