Predictive Microbiology Examples
Generated Using the Pathogen
M odeling Program (PM P6.0)
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Pathogen Modeling Program Version 7.0 Installation

= Microsoft.net Framework 1.1 must be installed hefore installing PMP 7.0.
If programs on your computer have required this feature, then \Met 1.1 may already have been installed. Ta determine if
this is s0, go to "Start | Settings | Control Panel | Add or Remove Programs” and look for the Microsoft .\MET Framework
1.1 listing. If it is not installed, go to: Microsoft Windows Update The website will briefly check for software and then
present "Scan for updates”. After selecting and performing the scan, click on the Windows option under "Pick updates
to install” {in left-side window), locate "Microsoft .\NET Framework 1.1" {in right-side window) and complete installation.

= Reqgister and Download the Installation file (pmp¥releasel.exe) and save it to your Hard drive,
» Click "Register and Download" below and you will be taken to the Registration page.
» After completing required fields, click "Register” to get to the Download page. =
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Outline of examples on predicting growth/
survival of microbial pathogens
under varying conditions.

Scenarios 1, 2, and 3 pertain to growth of
Escherichia coli O157:H7.

Scenarios 4, 5, and 6 pertain to growth of
Staphylococcus aureus.

Scenarios 7 and 8 pertain to inactivation of
Escherichia coli O157:H7 in a meat system by
Irradiation.

Scenarios 9, 10, 11, and 12 pertain to heat
Inactivation of Clostridium botulinum.




Scenario 1. Growth of Escherichia coli O157:H7

“E“ PMPE.D - [Individual Growth] _ O] x|
E?:_Eile Edit Wiew Models-:Bacteria Bactera-:Models Beference: ‘Window Help

S| k| 2| o Bl - e -

Microorganism: |Eschericiia coli OT5T:HF
Culture Conditions
+ Aerobic = Anaerobic Days | logloFLimi) LCL ﬂ |TimE Scale for Chart
Temperature (deg. C): 37.0°C 0.00 3.05 3.06 {” Hours ] ;
Min=50 4] A Flmax=420 0.01 3.08 310
98.6°F 0.02 312 316

pH: 7.0 0.0z 318 3.24
Min=45 i L wiMax=85 0.04 327 .38
Sodium Chloride (% [g/dL]}: 0.5 n.os 337 3.580

Min=05 =l 1 Maix = 5.']']99;,- 0.06 3.49 3.68
Water Activity: [ 007 %54 e ats

Sodium Hitrite { ppm ) 1] RY ;l

0.08 3.8
Escherichia coff O157:H7

¥ Max =150

log(CFAnl) 3.0 1,000.0 CFLiml
@i |
Lewvel of Concern

log{CFUAmI 7.0 10,000,000.0 CFLinl
RN i =l

Modeled Growth Parameters ——
Hours Days
Lag Phase Duration: 1.3 0.05
Lowver Confidence Limit: 1.1 0.04
Upper Confidence Limit: 1.6 0.07
Generation Time: 0.3 001
Lowver Confidence Limit: oz 0.01

Upper Confidence Limit: 0.3 0.01
Time to Level of Concern: 851 0.21

Lawrer Confidence Limit: 44 018 REys
Individual Growth | Ezcherichia coli 0157:H7 | 541205 [ 10:53 &M
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Scenario 2: Growth of Escherichia coli O157:H7

“E“ PMPE.D - [Individual Growth]
gEile Edit Wiew Models-:Bacteria Bactera-:Models Beference: ‘Window Help

S| k| 2| o Bl - e -

Microorganism: |Eschericiia coli OT5T:HF

Cublture Conditions
{* Aerobic " Anaerobic Days | loglCFUimD LICL ﬂ |TimE Scale for Chart

Temperature (deg. Ci: 37.0°C 0.00 3.04 3.05 " Hours (¥ Days
Min=50 [} A *imax=420 0.05 3.10 315
98.6°F 010 3.2 335
pH: 4.5 n1s 339 3ET
Min=45 | | Max =65 020 365 411
Sodium Chloride (% [g/dL]}: 0.5 025 A.08 4 54

Min=05 =l 1 Maix = 5.']']99;,- 0,30 437 5.22
Water Activity: ; 035 4 51 551

Sodium Hitrite { ppm }: 1} -
-'_l Mas = 150 0.40 528 E.SF_I

Escherichia coff O157:H7

log(CFAnl) 3.0 1,000.0 CFLiml
@i |
Lewvel of Concern

log{CFUAmI 7.0 10,000,000.0 CFLinl
RN i =l

Modeled Growth Parameters ———
Hours Days

Lag Phase Duration: 38 0.16
Lower Confidence Limit: 27 0.11
Upper Confidence Limit: 5.3 022

Generation Time: 0.8 0.03

Lowver Confidence Limit: 06 0.0z
Upper Confidence Limit: 1.0 0.04
Time to Level of Concern: 14.0 0.58

Lowwer Confidence Limit: 10.5 0.45
Individual Growth | Ezcherichia coli 0157:H7 | 541205 | 10:54 &M
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Scenario 3: Growth of Escherichia coli O157:H7

“E“ PMPE.D - [Individual Growth]

E?:_Eile Edit Wiew Models-:Bacteria Bactera-:Models Beference: ‘Window Help

I [=] E3

S| k| 2| o Bl - e -

Microorganism: |Eschericiia coli OT5T:HF

Cublture Conditions
* Aerobic " Anaerobic

Ciavys

lagrCELAmL)

Temperature (deg. C):

Mn=50 4]

JF7.0°C

A Flmax=420

08.6°F

0.0a

3.00

LCL ﬂ Time Scale for Chart
3.00 {” Hours (& Days

0.05

3.00

3.00

0.1a

3.00

3.00

pH:

Mr=45 4]

7.0

B  rlMax=55

015

3.00

3.00

0.20

3.00

3.00

Sodium Chloride (% [g/dL]):

Mn=05 ]

5.0

|r|r-.-1ax=5.lil

Water Activip: 0.970

0.25

3.00

im

0.30

3.00

3.04

Sodium Hitrite { ppm }):

Min =0 4||

]

¥ Max =150

0.35

3m

315

0.40

305

S.SBLI

Initial Lewvel
logiCFUATD 3.0

w5 .

1,000.0 CFLUmI

Lewvel of Concern

log{CFUAmI 7.0
RN i =l

10,000,000.0 CFLATI

Modeled Growth Parameters

Hours Days

Lag Phase Duration: 12.5
Lowver Confidence Limit: 9.5
Upper Confidence Limit: 16.0

0.52

0.41
0.66

Generation Time: 0.6

Lowver Confidence Limit: s
Upper Confidence Limit: 0.8

0.03

0.02
0.03

Time to Level of Concern: 21.0

Lowver Confidence Limit: 1649

0.87
0.71

0
i)

kzalCFLY mil
Lo T R 1 TR A RS N2 AR = R ¥ N w xRN o ]

—_
o

Escherichia coff O157:H7

— log{CFU ml)
- - LZL
— LICL

Individual Graowwth

| Ezcherichia coli 0157:H7

|BA12/05

[10:55 &M



Scenario 4. Growth of Staphylococcus aureus

“E“ PMPE.D - [Individual Growth]

E?:_Eile Edit Wiew Models-:Bacteria Bactera-:Models Beference: ‘Window Help

S| k| 2| o Bl - e -

Microorganism: | Stapiivfococcus aurens

Cublture Conditions
* Aerobic " Anaerobic
Temperature (deg. C): 37.0°C

Min=100 & 1 FlmMex=420
08.6°F

lagrCELAmL)

amn

LCL ﬂ Time Scale for Chart
313 {” Hours (& Days

316

318

3.22

326

pH: 7.0
Min=45 & 1 FlMax=39D

328

3.36

3.38

348

Sodium Chloride (% [g/dL]): 0.5

Min=05 o] | Max=125

Water Activitp: 0.997
Sodium Hitrite { ppm }): 1]
. ¥ Max =150

Initial Lewvel
logiCFUATD 3.0 1,000.0 CFUsmI

@i |
Lewvel of Concern

log{CFUAmI 7.0 10,000,000.0 CFLinl
RN i =l

Modeled Growth Parameters ———
Hours Days
Lag Phase Duration: 1.0 0.04
Lowver Confidence Limit: 0.5 0.03
0.05
0.01

0.0
0.02
0.23

0.20

Min =0

Upper Confidence Limit: =as

Generation Time: 0.3

Lowver Confidence Limit: 0.3
Upper Confidence Limit: 0.4
Time to Level of Concern: 5.5

Lowver Confidence Limit: 4.7

348

363

361

378

375

395

3.80

4.1EELI

—_
o
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0.5
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Scenario 5: Growth of Staphylococcus aureus

“E“ PMPE.D - [Individual Growth]

E?:_Eile Edit Wiew Models-:Bacteria Bactera-:Models Beference: ‘Window Help

S| k| 2| o Bl - e -

Microorganism: | Stapiivfococcus aurens

Cublture Conditions
* Aerobic " Anaerobic

lagrCELAmL)

Temperature (deg. C):
Min=100 &

JF7.0°C

1 FlmMex=420

08.6°F

3.00

LCL ﬂ Time Scale for Chart
3.00 {” Hours (& Days

3.00

3.00

3.00

3.00

pH:

Mr=45 &1

4.5

¥ Max =580

3.00

3.00

3.00

3.00

Sodium Chloride (% [g/dL]):

Mn=05 ]

0.5

| Max=125
Water Activitp: 0.997

3.00

im

3.00

3.03

Sodium Hitrite { ppm }):

Min =0 4||

]

¥ Max =150

.00

3N

.00

S.EFLI

Initial Lewvel
logiCFUATD 3.0

-E 5

1,000.0 CFLUmI

Lewvel of Concern

logi CFUAMD 7.0
oo, i i

10,000,000.0 CFLmI
o =l

Modeled Growth Parameters

Hours Days

Lag Phase Duration: 15.6

Lowwer Confidence Limit: a7
Upper Confidence Limit: 250

0.65

0.40
1.04

Generation Time: 1.0

Lowver Confidence Limit: 0s
Upper Confidence Limit: 1.4

0.04

0.03
0.05

Time to Level of Concern: 294

Lowver Confidence Limit: 199

1.22
0.53

—_
o

Stapfnviococous atreus

0
i)

kzalCFLY mil

[ T L N T I ) B . L. S =

— log{CFU ml)
- - LZL
— LICL

Individual Graowwth

| Staphulococcous aureus
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Scenario 6: Growth of Staphylococcus aureus

£ PMPG.0 - [Individual Growth]

I [=] E3

ﬁEile Edit “iew podels->Bacteria Bactena-rhModele Reference: “Window Help

S| k| 2| o Bl - e -

Microorganism: | Stapiivfococcus aurens

Cublture Conditions
* Aerobic " Anaerobic

lagrCELAmL)

Temperature (deg. C):

JF7.0°C

Min=100 & 1 FlmMex=420

08.6°F

3.08

LCL ﬂ Time Scale for Chart
310 {” Hours (& Days

314

318

3.22

3N

pH:

7.0

Min=45 & 1 FlMax=39D

3.32

348

345

3.70

Sodium Chloride (% [g/dL]):

5.0

Min=05 4] d | Max=125

Water Activip:  0.970

363

385

382

4.25

Sodium Hitrite { ppm }):

]

¥ Max =150

4.04

4.57

4.28

4.91 LI

log(CFUAml) 3.0 1,000.0 CFLimi

i .

Lewvel of Concern

log(CFLGmD 7.0 10,000,000.0 CFLmI
i =l

I

Modeled Growth Parameters

Hours Days

Lag Phase Duration: 1.7
Lowver Confidence Limit: 1.2
Upper Confidence Limit: 25

0.07

0.05
010

Generation Time: 0.5

Lowver Confidence Limit: 0.4
Upper Confidence Limit: 0.6

0.02

0.02
0.03

Time to Lewvel of Concern: 8.5

Lowver Confidence Limit: 6.7

0.35
0.25

Stapfnviococous atreus

—_
o

0
i)

— log{CFU ml)

kzalCFLY mil

- - LZL

— UL

[ T L N T I ) B . L. S =

Individual Graowwth

| Staphulococcous aureus

(5/12/05 [10:59 &M




Scenario 7: Inactivation of E. coli O157:H7 in a meat
system by irradiation

"E“ PMPG.D - [liradiation Models]

£ . File Edit “iew Models-:Bactena Bactena-:Models Beferencez: Window Help

S| k& o] o Bl - EE -3

Model: | Eschericiia colf QT57:H7T, Beef Tartar, NaCl -
Treatment =

Temperature (deg. Cf _ 4.0°C kSy | log Survival | LCL | UCL i’
Min = -20.0 4] 4 Flmax=100 0.00 3.37| 245 428
30.2°F 010 20| 240| 3909
Koy 07 020 z00| 230] 37
Mn=00 ] Max = 20 0.30 273 214| 342
0.40 253] 193] 313
log{CFU/gm) 4.0 10,000. CFUigm en S| Gnsl
Mn=o0 =f 1 2] Max = 950 060 196 138 253
iitial L eviel 070 163| 105 221

Post Treatment Level 0.a0 128l o70] 1862

Irradiation performed in:  A4ir
Beef Tarfar

log{CFWagm):  1.63 5
Upper Confidence Limit: 2.4 4
g e e oo
Lowwer Confidence Limit: 1.05 5 -]
5 F---1_ --...__‘:H-M_
- - ] ™. = log{CFUml}-A
Mote: changing the Kgy value in the R e
Treatment box changes the values in the Z z S N 2
FPost Treatment Level box, L e
%‘_1 05 04 e 05 *1?\;1‘“4 16 115 J
o] — ucL
_2 \-"‘-
'\_\'\‘\
3 e
\_\\
-4 x\\
-5 i
Gamma Dose (kay) @4,0°C [ 39,2°F) _ﬂ

Irradiation Models | Escherichia coli 0157:H7, Besf Tartar, HaCl |5A12/05 | 11:07 &M o



Scenario 8: Inactivation of E. coli O157:H7 1n a
meat system by irradiation

"E“ PMPG.D - [liradiation Models]

£ . File Edit “iew Models-:Bactena Bactena-:Models Beferencez: Window Help

S| k& o] o Bl - EE -3

Model: | Eschericiia colf QT57:H7T, Beef Tartar, NaCl -
Treatment =

Temperature (deg. CF: 20.0°C kGy | log Survival | LCL | UCL i’
hin = -20.0 218 ] max =100 8.00 411| 298] 527
- 04.0°F 010 411| 3.08| 518
Koy 07 020 403| 308 s08
Mn=00 I ] Max = 20 0.30 403| 307| 493
0.40 05| 302 487
log{CFU/igm) 4.0 10,000. CFUigm 050 zg4| 293| 475
Mn=o0 =f 1 2] Max = 950 060 571| 280] 462
iitial L eviel 070 355| 264| 446

Post Treatment Level 0.a0 236 245 4287

Irradiation performed in:  A4ir
Beef Tarfar

logiCFUigm}):  3.55 &
Upper Confidence Limit: 4 45 Jos
Laovwver Confidence Limit: 2564 = =~ ]
[
g — i =
, , ™ = log(CFLIfrl)-2
Mote: changing the Kgy value in the = o H"‘--...__ ]
Treatment box changes the values in the Z T ~ Bl \ i N 2
Fost Treatment Level box. iy = P,
= Fag]? T e — ucL
1 ——
l:l |
[ oz o ol 0fF | 1)z 1)4 16‘\*18 3
-1
Garmma Dose (kay) @-20,0%C (- 04,.0°F _ﬂ

Irradiation Models | Escherichia coli 0157:H7, Besf Tartar, HaCl |5A12/05 | 11:08 AM o



Scenario 9: Heat inactivation of C. botulinum

£ PMP6.0 - [Inactivation/Survivall

in‘*‘* File  Edit “iew Models-r>Bactena Bactena-:Modelz Beferencez “Window Help

S|k 2| o Bl - EE -3

Microorganism: [Hon-proteolytic Clostridium botulinum - Inactivation

Culture Conditions

Temperature (deg. C): 70.0°C Log Decling | Hours LCL UcL ﬂ Time Scale for Chart
Min<700 [ T [ 1.00 0.85 0.46 1.59 & Hourz ¢ Minutes
159.0°F 1.10 0.94 0.50 1.75
pH: 7.0 1.20 1.02 055 1.91
Min=s0 4 |5 max = 7.0 1.30 141 060 207
Sodiumn Chioride (% [g/idL]:: 2.0 1 L0 Ded A
Min =00 ;i _i ;I Max = 3.0 1.50 1.258 .59 2358
Wdater Activity: 0,980 1.860 1.36 073 2.54
Sodium Pyrophosphate (% [g/dL]): 0.00 1.70 1.45 ] 270
hdim = 0.00 o Mae = 030 1.80 1.524 0.g2 E.BELI
Desired log10 decline: 3.0 2
Min=10 Bl M e 6. Norn-prot C. botulinam
10
9
a8 -~
Modeled Parameters = =
Minutes  Hours -
Time to Chosen Decline: 1535  2.56 5, 0 - == igurs
Upper Confidence Limit: 28681 477 :IE: a : -_‘_,.--—" e
Lovwver Confidence Limit: g4 1.37 4 sl F'____,.._—-""
3 o e — L
-_J__-"' ...-"'-- g ]
2 = : __nr""".— —— -—=-1"
1 I ot SRS e
; G
1] 1 Z 3 %+ = &
Log Decline _J
InactivationSurvival | Hon-pratealytic Clostridiurn botulinun - Inactivation |5A12/05 [ 11:09 AM o



Scenario 10: Heat inactivation of C. botulinum

PMPG6.0 - [Inactivation/Survival]

in‘*‘* File  Edit “iew Models-r>Bactena Bactena-:Modelz Beferencez “Window Help

S|k 2| o Bl - EE -3

Microorganism: [Hon-proteolytic Clostridium botulinum - Inactivation

Culture Conditions

Temperature (deg. C}: 70.0°C cebhii ol il i ek ﬂ tme Scale for Chart
Min=700 4 I I ;i M = QD-D 1.00 0.:58 0.33 1.03 F Hours f-' Minutes
158.0°F 1.10 0 64 0.36 1.14
pH: 5.0 1.20 0.70 0.39 1.24
Min = 50 #lmax =70 1.30 0.76 0.43 1.34
Sodiumn Chioride (% [g/idL]:: 2.0 1 082 015 145
Min =00 ;i _i ;I Max = 3.0 1.50 057 0.49 1.55
Wdater Activity: 0,980 1.860 083 0.53 165
Sodium Pyrophosphate (% [g/dL]): 0.00 1.70 R=1] 056 1.76
Mn=000 S0 Mlmeax =030 1.80 1.05 0.59 1852
Desired log10 decline: 3.0 2
Min=10 Bl M e 6. Nonprot C. botudinom
10
a
g
Modeled Parameters = =
Minutes Hours
Tirme to Chosen Decline: 104.8 1.75 5 & - == Hours
. o 5 |~
Upper Confidence Limit:  186.0 30 z 5 P o
Lowwer Confidence Limit: 591 0.95 4 - —
3 il il — ucL
= | =
— = T P
1 i ,..——"—-—-— o S e T
0
0 1 2 3 4 5 =]
Log Decline _J
InactivationSurvival | Hon-pratealytic Clostridiurn botulinun - Inactivation |5A12/05 [ 1110 AM o



Scenario 11: Heat inactivation of C. botulinum

PMPG6.0 - [Inactivation/Survival]

in‘*‘* File  Edit “iew Models-r>Bactena Bactena-:Modelz Beferencez “Window Help

S|k 2| o Bl - EE -3

Microorganism: [Hon-proteolytic Clostridium botulinum - Inactivation

Culture Conditions

Temperature {(deg. C}: 00.0°C SO Peeine T LEk ek ﬂ 1ane Scale for Chart
Min = 700 ;I I N ir-.ﬂax i QD-D 1.00 019 010 0.3y F Hours f-' Minutes
194.0°F 1.10 0.21 0.11 0.41
pH: 7.0 1.20 0.23 012 0.44
Min=5s0 4] = ¥ Maw =70 1.30 0.24 013 0.4s
Sodiumn Chioride (% [g/idL]:: 2.0 1 026 Rl CEE
Min =00 ;i _i ;I Max = 3.0 1.50 0.25 014 0.55
Wdater Activity: 0,980 1.860 0.30 015 0.59
Sodium Pyrophosphate (% [g/dL]): 0.00 1.70 032 016 063
Mn=000 S0 Mlmeax =030 1,80 0,34 017 T
Desired log10 decline: 3.0 Z
Min=10 Bl M e 6. MNonprot C. botudinum
3
2.7
Z.4
Modeled Parameters = 5 -
Minutes Hours : e
Time to Chosen Decline: 339  0.57 5 18 —F == igurs
Upper Conficdence Limit: BG.4 1.1 :IE: 1.5 — e
Lowwer Confidence Limit: 17.3 029 1.2 - :
] /é — ucL
0.9 i
0.6 - // =
ey T P i
a2 i e
]
] 1 2 3 4 =] =]
Log Decline _J
InactivationSurvival | Hon-pratealytic Clostridiurn botulinun - Inactivation |5A12/05 [11:12 &M o



Scenario 12: Heat inactivation of C. botulinum

PMPG6.0 - [Inactivation/Survival]
in‘*‘* File  Edit “iew Models-r>Bactena Bactena-:Modelz Beferencez “Window Help

S|k 2| o Bl - EE -3

Microorganism: [Hon-proteolytic Clostridium botulinum - Inactivation

Culture Conditions

Log Decli H LiCL LICL i
Temperature (deg. C): 00.0°C L s ﬂ tme Scale for Chart
Min = 700 ;I % .. ir-.ﬂax —ann 1.00 0.05 0.03 0.09 F Hours f-' Minutes
194.0°F 1.10 0.05 0.03 .10
oH: 5.0 120 0.0 003 010
Min=50 Al | #lmax =70 1.30 0.06 0.04 a1
Sodiumn Chioride (% [g/idL]:: 2.0 1 ChE e 012
Min =00 ;i _i ;I Max = 3.0 1.50 0.ov7 0.04 013
Wdater Activity: 0,980 1.860 0.0s 0.04 014
Sodium Pyrophosphate (% [g/dL]): 0.00 1.70 0.0s 0.0s 015
Mn=000 S0 Mlmeax =030 180 0.09 0.05 0152
De=ired log10 decline: 3.0 2
Min=10 Bl M e 6. MNonprot C. botudinum
2
1.8
1.6
Modeled Parameters = 1.4
Minutes Hours i
Tirme to Chosen Decline: 8.0 0.15 5 1.2 == Hours
Upper Confidence Limit: 157 026 :IE: 1 o
Lowwer Confidence Limit: 5.0 0.0g 0.8
0.6 — L
0.4 — =l
- —_
0.z — — ——— —————
0 — = £ 0
u] 1 z 3 4 5 =]
Log Decline

A

InactivationS urvival | Mon-proteclytic Cloztidium botulinum - Inactivation [ 812405 | 11:11 Ak



