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Bottom line:
The breakeven of
in-house and third

party testing for pH
and water activity
(a.) is about 28
samples.
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Why is pH and water activity important? Product safety and
shelf stability are impacted by product pH and a.. Testing is
required for shelf stable processed meat products under the
Michigan Department of Agriculture and Rural Development
Specialized Retail Meat Processing Variance (Variance).

How often is testing needed with the Variance? Products
that are fully shelf stable require a,and pH testing for every
batch, whereas products labeled “shelf stable, keep refrigerated
upon opening” need two consecutive production batches tested
initially and then quarterly testing.

What instruments were used?

pH Meter A was a portable meter (Foodcare Portable pH meter,
Model 99161, Hannah Instruments, Woonsocket, RI).

pH Meter B was a handheld pen style pH probe (Model 8689,
Thermoworks, American Fork, UT).

Handheld a, meter (range from 0.00 - 1.00 £ 0.02; Aqualab
Pawkit handheld water activity meter, Decagon Devices,
Pullman, WA).

All instruments were calibrated/verified according to
manufacturer instructions at the beginning of each testing
session. Results were not different among probes or testing
laboratories (Table 3).

How long does it take to test samples for pH and a,? It took
approximately 34 minutes 35 seconds to measure pH and a,for
one sample and 14 minutes 10 seconds for subsequent
samples (Table 2). It is important to note that sample
preparation and operation efficiency improved over time.

How was pH and a, measured? Sample preparation and
protocol: Sebranek and others, 2001. Available from Michigan
State University Extension: Processed Meat Quick Guide: pH
and water activity protocol.

What is the cost and time involved in third-party testing?
One set of samples was shipped to an accredited third party
laboratory packaged in a foam box and kept cold using two
frozen reusable gel packs. The package was shipped overnight
and results emailed the next day (Tables 4 and 6).



;Table 1: Prices used when calculating breakeven pricing

Labor/hour

$12.00

Laboratory Equipment

Graduated cylinder
Magic Bullet
Wash bottle

$45.54
$39.99

$6.08
591.61

Laboratory Supplies

Gallon of deionized water
Filter paper

Kim wipes

pH 40

pH7.0

pH 10

Sample cups (500 count)
0.76 ay calibration solution

0.92 a, calibration solution

$43.12
$12.40
£8.65
$11.75
£5.90
$12.50
$196.00
$96.00
$96.00
$482.32

Maintenance/Calibration
Sample Prep per sample
Aw testing per sample

pH testing per sample

Water activity (aw) meter

pH meter
Shipping
Packaging to ship

$100.00
511.00
513.00
544.00
$2,000.00
$445.00
516.90
524.00

third party laboratory is encouraged.

Breakeven prices were calculated
using set costs for each scenario (Table 1). The
breakeven point was calculated by taking the sum of
costs to be incurred doing in-house testing and dividing
that by the total cost incurred sending samples to an
accredited third party laboratory. It would take
approximately 28 samples to breakeven (Table 5).

The pH and a,
criteria that must be met for shelf stability is displayed
on the Specialized Retail Meat Processor (SRMP)
process criteria chart (Figure 1; MDARD, 2014a). This
chart displays the relationship of pH and a, and the
points that may support the growth of potentially
harmful organisms.

Meter
precision should be taken into account when using
results to determine product safety. Factors such as
temperature can affect pH readings and it is important
to have a meter with automatic temperature
compensation.

Despite the price difference in the pH meters, both gave
acceptable results. All meters regardless of price should be properly calibrated and maintained to
help reduce variability. Proper meter care and maintenance and spot checking against an accredited

Tables taken from Theisen and Schweihofer (2016).

Table 2: Time for in-house testing of pH and a,.
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Time (min;sec)

Step of Testing Average Low High
Gather equipment and supplies 03:49 02:29 05:57
Calibrate aw meter 12:25 12:04 12:47
Calibrate pH Meter A 02:46 01:03 04:09
Calibrate pH Meter B 05:06 02:50 07:25
A, preparation time 01:46 01:12 03:01
Ay test time 05:20 05:05 05:32
pH Meter A preparationtime 03:22 01:43 04:26
pH Meter A test time 00:39 00:16 01:47
pH Meter B preparation time 03:22 01:43 04:26
pH Meter B test time 01:28 00:33 02:35
Clean-up between samples 02:06 01:31 02:45
Overall Cleanup 05:15 02:41 07:35
Estimated time for pH Meter A 37:27 28:04 47:59
Estimated time for pH Meter B 40:37 30:08 52:03
Estimated average time using a

single pH meter® 34:35 29:06 50:01

= Estimated time using only one pH meter was calculate using an average calibration and testing

time between pHmeter A and B.




Table 3: Trial 2: pH and water activity (a~) of different flavored snack sticks from in-house
or third party laboratories

Standard Standard | SAMP
Sample Laboratory rH Error £ Error | Chart”
Black In-Housz A 4 23: 00 lf 004 | 0000 A
In-Hous= B5Y 441 0015 A
Garlic | 3277 Food Srience snd Human Hotrgipres | 4390 | 0013 | 083 | 0008 A
Third Panty Laht® 440 028 A
2 4103* 0.050 . B
 In-House A ; 095 1 0005 oo
Devil's Kiss | In-HanszB 449 0080 A
MEU Food Sciznce and Buman Nutrition 431% | 0003 ; 09€ . 0000 A
Third Perty Lzb 430% 085 A
e 53= a03s
In-Howse 4 4300 L geet gou R
In-Hous= B 455% 0050 A
Jalapens - - o
MU Food Science and Human Nutsition 4482 0003 084 Q002 A
Third Penty Lab 4.60% [l A
-] = £36° 0010 B
Lo-Houze A P - a1 0000
Shelf Stable Tn-Hanss B 451 0005 B
| MSU Faod Seiznes and Human Nurition £41° ¢ 0005 10927 0001 B
| Thisd Perrv Lab 430° 08 s

3

Table 4} Approximated shipping costs: for overnight and 2-day shipping for up to 10

Ibs. package.

_Carrier Delivery Time Max Cost
6-10 Ths

UPS Next Day Air Early A M. 8 am nextbusinessday 566.95

UPS Next Day Air 10:30 am next businassday 53695

UPS Next Day Air Saver

3 pm next businessday

TUPS Second Day Air A LT

2 businassdays by 10:30 am

UPS Second Day Air End of business day

USES Priority Mail Flat Rate Boxas

(Large, Medium, and Small with a 1-3 days

70 b max)

FadEx First Overnight MNaxt day by 8am 560.60 $66.52
FadEx Priority Ovemnight Nextday by 10:30 am $32.60 $38.32
FadEx Standard Owvarmight Nextday by I pm 530.03 $35.97
FadEx 2Day A M. Indday by 10:30 am $15.79 524.69
FadEx 2Day Ind Daybv4:30 pm $17.21 52147

*Michigan Dzpartment of Agriculturs and Rural Development Spacializad Maat Procassing
WVariancs Chart {2014a)

=2 0.01 units for In-House pH Meter A (Foodcare Portable pH meter, Modd 99161, Hannah
Instruments, Woonsockst, RI)

“Z0.03 units for In-HouszpH Matar B (Model 8689, Thermowerks, American Fork UT)

#2 0.002 units for MSU Food Seisnceand Human Nutrition pH meter (Accumet Basic AB1S
mater Fishar Scisntific, Pittsburgh, PA)

©= 0.002 units for Third Party pH mater

£+ 0.02 units for In-House a,, meter {Aqualah Pawkit handhald water activity metar, Decagon
Devicas, Pullman, WA)

#20.003 units for MSU Food Scienes and Human Nutritiona,. metar {Agualah bench topmodal
3TE Decagon Devicas, Pullman WA)

= unknownpracision for Third Party a, mater

‘pHvaluss not diffarent (P=10.245)

! 8, valuzs not diffarent (P=0.368)

* pHvalues not differant (P=10.142)

* &, values not differant (P=0.308)

= pHwvalues not differant (P=0.151)

®a, values notdifferant (P=0.368)

“ pH valuas not diffarent (P=0.207)

¥ a, valuas not differant (P=0.163)
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“Prices as of 6-19-16; subjectto changs

Taliji: &: Breakeven cost for in-house compared to third party testing on a per sample basis

In-house | Third Party

Laborat$12/h (35 min fortesting, 30 min to

ship) $7.20 $6.00
Laboratory equipment 590.00

Laboratory suppliss 545000

Aw meter $2,000.00

pH mstsr 544500
Maintanancs/Calibration” 5100.00

Sampls prep fae 511.00
A testing 544.00
pHtesting £12.00
Shipping £16.90
Packasing to ship $24.00
Total $3,2212. $114.90
Total pH only §734.20 $70.90
BreakevenpH and ax 28 samples
Breakeven pH only 10 samples 3

“Estimatzd maintenanceand calibration a5 neadad

Table 6: Third party testing costs on a guarterly testing basis based on 2 samples tested per

‘guarier.

Quarterly Testing

Laborx4 524.00
Sampla Prap x16 (n=1) $176.00
Snack Sticks pH=x 4 $52.00
Snack Sticks Awx 4 5176.00
Jerkw pH=x 4 $32.00
Jerkw Awx 4 5176.00
Shippingx 4 367.60
Packasing x 4 $96.00
Total Annunal Cost for 2 Samples Quarterky $723.60




Figure 1: SMP Process Criteria Chart-

Michigan Modified Tables A & B*
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Products meeting the criteria for A are cured meat products that are considered shelf stable when packaged and labeled “Refrigerate for safety upon opening” as they will support the
growth of vegetative organisms.

B Products meeting the criteria for B are cured meat products that are considered shelf stable and do not support the growth of vegetative organisms.

Products not meeting A or B are considered Product Assessment Required, therefore are treated as Temperature Control for Safety/ Potentially Hazardous Foods and must be labeled
“Keep Refrigerated” or Refrigerate for Safety”.

‘Michigan Department of Agriculture and Rural Development, 2014a
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