Problem Set 2

3. 5 logs. Ex. 1 000 000 – (0.99999* 1 000 000) = 10

4. A 5 log reduction represents 5D. This is achieved in 30 seconds. Therefore 5D=30s; 1D = 6s.

5. Inactivation factor asked for = 10 000/0.001= 107

To achieve an inactivation factor of 107 7D values are required; therefore 7(6s) = 42s.

6. Total number of bacteria on surface = 86 * 100= 8600 bacteria

N0 = 8600, N =1, D = 6s; need to determine t. Log (N/N0) = t/D; Log (8600/1) = t/6; 3.93 = t/6; t = 6*3.93 = 23.6s

7. D = 6s for an inactivation factor (N0/N) of 10; -kt = ln (No/N); -k(6s) = ln10; -k(6s) = 2.3; k = 2.3/-6 = -0.38 cells/sec

8. Need k value for US treatment. Inactivation factor = 103; -kt = ln (No/N); -k(30s) = ln103; - k(30s) = 6.9; k = 6.9/-30 = -0.23 cells/sec; k for the UK = (-0.23 cells/sec)*1.3 = -0.3 cells/sec.

Need t for an inactivation factor of 1000; -kt = ln (No/N); -(-0.3)t=ln1000, 0.3t = 6.9, t = 6.9/0.3 = 23s

9. TDT = amount of time to reduce to less than 1; therefore inactivation factor No/N = 5000 Need D values at 63 and 65oC
D63: -kt = ln (No/N); -(-0.23 cells/sec)t = ln10; t = 2.3/0.23 = 10s D65: -kt = ln (No/N); -(-0. 3 cells/sec)t = ln10; t = 2.3/0.3 = 7.7s

TDT = amount of time to reduce to less than 1; therefore inactivation factor No/N = 5000 Need TDT values at 63 and 65oC;
TDT @ 63: Log (N0/N) =t/D; Log (5000) = t/10; 3.7 = t/10; t = 3.7*10 = 37s TDT @ 65: Log (N0/N) =t/D; Log (5000) = t/7.7; 3.7 = t/7.7; t = 3.7*7.7 = 28.5s US treatment (37/28.5) times longer = 1.3X longer

10. TDP = Minimum temperature to reduce bacterial load to less than 1 in 10 minutes; therefore inactivation factor No/N = 5000
Log (N0/N) =t/D; Log (5000) =10 min./D ; 3.7 = 10min./D ; D55 = 2.7min or 162s

11. Bacteria 1: D100 = 30 sec. or 0.5 min.; treatment of 2 min, therefore 2/0.5 = 4D 106 bacteria reduced by 4 logs= 102 bacteria remaining
Bacteria 2: D100 = 60 sec. or 1.0 min.; treatment of 2 min, therefore 2/1 = 2D 106 bacteria reduced by 2 logs= 104 bacteria remaining
Total bacteria remaining = 10 000 + 100 = 10 100

12. Log (N0/N) =t/D; Log (2 X 106/10 100) = 120s/D ; Log198 = 120s/D ; 2.3 = 120s/D; D =120s/2.3 = 52.2s

13. Inactivation factor = (1 X 109)/ (1 X 106) = 103 = 3 logs = 99.9%

14. Inactivation factor = (1 X 109)/ (1 X 106) = 103 = 3 logs = 3D = 35s; D121 = 35s/3 = 11.7s

13. [bookmark: page2]Choose arbitrary No; Chose T0 = 1 X 109; Log (N0/N) =t/D; Log (1 X 109/N) =17s/11.7s; Log (1 X 109/N) = 1.5; Log(1 X 109) - LogN = 1.5; 9 - Log (N) = 1.5; -LogN = 1.5 - 9; -LogN = - 7.5; N= 107.5 = 3.2 X 107 cells

14. Need D118: Given z=1.5oC, ΔT = 121 -118 = 3oC; 3oC/1.5oC = 2; Therefore D will change by 2 logs; D118 = 1170s.
-kt = ln (No/N); -k(1170s) = ln10; k= 2.3/-1170s = -0.002 cells/sec.

15. Sterilization requires that the microbial burden be reduced to 10-6. N0 = 1 X 109, N = 10-6, Inactivation factor required = 109/10-6 = 1015; therefore need 15D121; 15*11.7s = 175.5s

16. TDT = amount of time to reduce to less than 1; therefore inactivation factor No/N = 109; require 9D; 9*11.7s = 105.3s

17. 90% reduction is = 1D. At 106oC D = 20s.


18. Inactivation factor required 100/10-12  = 1014  = which represents 14D; therefore 14* 20s =

280s

19. Z = change in temperature required to change D by one log. D98 =1000s and D112 = 1s; this represents a change of D of 3 logs or 3z for a temperature difference of (112-98) of 14oC. Therefore 3Z = 14oC; 1z = 4.7oC

20. TDP = Minimum temperature to reduce bacterial load to less than 1 in 10 minutes; therefore inactivation factor No/N = 103 = 3D

3D = 10min.; therefore 1D =3.3min or 200s; need temperature at which D value = 200s:
101.2oC
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