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Alternative methods for agribusiness
Analytical performances certified

VALIDATION CERTIFICATE FOR ALTERNATIVE ANALYTICAL METHOD

ACCORDING TO STANDARD EN iSO 16140: 2003

Certificate No. : QUA 18/03~11/02 | Date de validation : 28.11.2002
Renewal date* ! 23.10.2008
Extension dates ! 30.06.2008
27.11.2008
18.05.2009
End of validity : 28.11.2010
* EN ISO 16140 protocol was used in 2006
The company OXOID SAS Production site Dupont Qualicon
6 Route de Paisy BP 13 ESL Building 400
69571 DARDILLY CEDEX PO Box 80400
FRANCE Route 141 & Henry Clay Road

Wilmington DE 19880-0400 USA

is hereby authorized to refer to this AFNOR Validation certificate for the following alternative qualitative
analysis method:

BAX® System PCR Assay Salmonella spp. (automated) (QB0608C)

Protocol reference .

User Guide : 2CQ-049.4-0307/FR0%08-2 (BAX Q7) et 2C 012.4/FRO1006v1.51 (BAX Classic)
Protocol summary : folio 858/10/06 (BAX Q7) et 858/10/06 (BAX Classic)
Ready Reference : 2C-016.7-03.06/FR1207 (BAX Q7) et 2C-016.2/FR-0701 (BAX Classic)
Software version : 2.6 {(BAX Q7) et 1.88 {BAX Classic)

. Technical sheet : BAX QB0608-0908

SCOPE

All human food products, animal feed and environmental samples.

RESTRICTIONS OF USE

it should be remembered by the User that PCR methods require strict manipulations in order to prevent
any contamination issues. It is recommended to follow the User Guide carefully.

REFERENCE METHOD
EN 1SO 6579 ; 2002 — Food microbioiogy — Horizontal method for detection of Salmonella spp.
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PRINCIPLE OF THE METHOD

The BAX® system for detection of Salmonella is a detection kit using PCR (Polymerase Chain Reaction)
technology. There is a 3 steps protocol @ preparation of DNA, amplification and detection. The BAX®
system for detection of Salmonella targets a specific bacterial DNA fragment, that is not affected by
environmental conditions. The PCR technology allows the BAX® system to realize a specific and rapid
amplification of the DNA. After a lysis step, the BAX® cycler/detector performs both amplification and
automated detection.

In the context of AFNOR VALIDATION mark, all samples identified as positive by the alternative method
must be confirmed by one of the following means :

- According to classical tests described in methods standardized by CEN or ISO (including a
purification step), form the last enrichment broth ;

- OR by direct plating on selective media (as described in the ISO 6579 reference method}, from the
fast enrichment medium of the BAX® Saimonella method : BHI after the regrowth step {(general
protocol) or Buffered peptone water (raw meat and poultry) or Buffered peptone water supplemented
with novobiocin (dairy products, with the exception of dry mitk powder).

Typical colonies, from one up to to five if the first are negative, are then identified by biochemical
tests described in the 180 reference method.

- OR by transfer of MP Broth into RVS, followed by direct plating onto Briffiance™ Salmonelia Agar (for
raw meat) and confirmation of typical colonies, after isolation, by latex test.

In the event of discordant results {positive with the alternative method, non-confirmed by the options
descrived above), the laboratory must follow the necessary steps to ensure validity of the result obtained.

Note 1: The BAX® system for detection of Salmonella method is certified AFNOR Validation for the
following specific protocols :

1. For raw meat and poultry {without spices) : pre-enrichment in Buffered peptone water for 16 to 20
hours.at 37°C.

2. For dairy products (with the exception of dried milk powder) : pre-enrichment in Buffered peptone
water supplemented with novobiocin for 20 to 24 hours at 42°C.

3. For raw meat (including meat with spices, and frozen meat) : enrichment in MP Broth for 24 hours at
42°C.

4. Forraw beef (including beef prepared with spices, and frozen beef) : enrichment in MP Broth for 9 to
24 hours at 42°C.

5. For all other products (including dried mitk powder) : pre-enrichment in Buffered peptone water for 16
to 20 hours at 37°C, followed by regrowth in BHI Broth for 3 to 4 hours at 37°C.

Note 2 : History of validation

The expert laboratory undertook additional tests in 2008 to compare the two automated systems . BAX ®
classic and BAX® Q7. These tests are not detailed in this certificate. The two systems, BAX® classic and
BAX® Q7, can now be used in the context of AFNOR VALIDATION,

Compared to the initial validation study conducted in 2002 and the validation extension study conducted
in 2004 (integration of 2 new protocols for “dairy products (excepted dried milk powder)” and "raw meat"),
resuits of relative accuracy were partially kept, and results of specificity have been fully kept.

In June 2008, some extra validation work was performed fo validate a new enrichment protocol using MP
Broth with a 24 hour incubation step at 42°C for raw meats (including prepared meat with spices and
frozen meat). For this extension study, the following parameters were retested . relative accuracy,
relative specificity and sensitivity, relative detection level, inclusivity and practicability.
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in November 2008, a new extension study was undertaken to validate a new enrichment protocol with MP
Broth and a 9 to 24 hour incubation step at 42°C for raw beef meat (including beef prepared with spices
and frozen beef). Relative accuracy, relative specificity, relative sensitivity, inclusivity and relative
detection fevel were retested.

In May 2009, an extension to the validation was granted for the BAX® Salmonella spp. PCR assay for use
with version 2.6 of the BAX® software. Reanalysis of previous validation study data with version 2.6 of the
BAX® software demonsirated that results were equivalent to those obtained with the previous version of
the software. Results are not detailed in this certificate.

Relative ACCURACY, relative SPECIFICITY and relative SENSITIVITY

Comparison of performances of the alternative method and the reference method
Original results obtained in the 2002 study with naturally contaminated samples and uncontaminated
sampies have been kept, and interpreted according to EN iSO 16140 standard.

Some supplementary tests were carried out in 2006, in order fo complete the required number of
samples per matrix type and in order to test environmental samples.

In total, tests were carried out on 425 product samples, of which 98 were naturally contaminated, 98
artificially contaminated, and 232uncontaminated, belonging to the following principal food product
categories ;

Dairy products, meat, fish and vegetables, miscellaneous (egg based products, pastries, ready to eat
meals), animal feed and environmental samples.

All samples were analysed in single by the two methods.

Table of results (CF. Table 1 of the EN 1SO 16140 standard) :

Reference method positive
(R+}

Reference method negative
(R-)

Alternative method positive
(A+)

Positive agreement A+ / R+
PA =186 !

Positive deviation A+/R-
PD=1%

Aiternative method negative
(A-)

Negative deviation A- / R+
ND =6

Negative agreement A-/ R-
NA =232

(1) Confirmed positives

(2) Of which no sample presumed positive by the alternative method was negative after confirmation
{3) Of which 1 sample presumed positive by the alternative method was negative after confirmation

Percentages obtained compared to the reference method are as follows :

Relative accuracy : AC 98,4%
Relative specificity : SP 99,6%
Relative sensitivity - SE 96,9%

NB : relative specificity below 100% results from a number of confirmed supplementary positives and

not from false positives.

Sensitivity was also recalculated taking into account all confirmed positives (including supplementary

positives by alternative method) :
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Reference method ;
{PA+ ND)/{PA + PD + ND) = 99,5%

Alternative method ;
(PA + PD)/ (PA + PD + ND) = 96,9%
Analysis of discrepancies (following annex F of standard EN 1SO 16140} :

PD=1, ND=6then Y=PD+ ND=7; 6<Y=22 m=1, M=0 then m>M

Conclusion

The two methods are not statistically different.

In 2008, suppiementary tests were performed in order to evaluate two news enrichment protocols specific
to raw meat and raw beef meat.

In total, tests were carried out on 122 product samples, of which 21 were naturally contaminated, 50
artificially contaminated, and 62 uncontaminated, belonging to the following food product types : raw

meat and raw beef meat.

All samples were analysed in single by the two methods.

Raw meat 24 hours protocel (including seasoned, frozen) (2008 study)

Table of results (Cf. Table 1 of the EN 1SO 16140 standard) :

Reference method positive
(R+)

Reference method negative
(R-}

Alternative methoed positive
(A+)

Positive agreement A+/ R+
PA=210

Positive deviation A+/R-
PD=5%

Alternative method negative
(A-)

Negative deviation A-/ R+
ND=7®

Negative agreement A-/ R-
NA=32®

(1) Confirmed positives

(2} {3) Of which no sample presumed positive by the alternative method was negative after confirmation

Raw beef meat 9 hours protocol {including seasoned, frozen) (2008 study)

Table of results (Cf. Table 1 of the EN 1SO 16140 standard) .

Reference method positive
(R+)

Reference method negative
(R}

Alternative method positive
(A+)

Positive agreement A+ / R+
PA=25"

Positive deviation A+/R-
PD= 4"

Alternative method negative

(A}

Negative deviation A-/ R+
ND=4®

Negative agreement A-/ R-
NA=31"

(1) Confirmed positives

(2} (3) Of which no sample presumed positive by the alternative method was negative affer confirmation
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Raw beef meat 24 hours protocol (including seasoned. frozen) (2008 study)

Table of results (Cf. Table 1 of the EN 1SO 16140 standard) .

Reference method positive
(R+)

Reference method negative
(R-)

Alternative method positive
- (A+)

Positive agreement A+ / R+
PA=28"

Positive deviation A+/R-
PD= 5%

Alternative method negative
{A)

Negative deviation A-/ R+
ND=1%

Negative agreement A-/ R-
NA=30"

(1) Confirmed positives

(2} (3) Of which no sample presumed positive by the alternative method was negative after confirmation

Percentages obtained compared to the reference method are as follows ;

Raw meat Raw beef meat
24 hours protocol Shours protocol 24hours protocol
Retative accuracy : AC 81,5% 87,5% 90,6%
Relative specificity ; SP 86,5% 88,6% 85,7%
Relative sensitivity . SE 75,0% 86,2% 96,6%

NB : relative specificity below 100% results from a number of confirmed supplementary positives and

not from false positives,

Sensitivity was also recalculated taking into account all confirmed positives (including supplementary

positives by alternative method) .

Protocol Alternative method : Reference method :
(PA+PD)/(PA+PD+ND)= {(PA+ND)/(PA+PD+ND) =

Raw meat 24 hours protocol 78,8% 84,7%

Raw beef meat 9 hours protocol 87,9% 87.9%

Raw beef meat 24 hours protocol 97,1% 85,3%
Analysis of discrepancies (following annex F of standard EN ISO 16140) :
Raw meat 24 hours protocol
PD=5 ND=7 thenY=PD+ND=12; BsY<22 m=5, M=2 Thenm>M
Raw beef meat 8 hours protocol
PD=4 ND=4;thenY=PD+ND=8; B=Y<22 m=4,M=0 Thenm>M
Raw beef meat 24 hours protocol
PD=5 ND=1thenY=PD+ND=6; 6<Y<22 m=1,M=0 Thenm>M

Conclusion

For all protocols, the two methods are not statistically different.
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Relative DETECTION LEVEL

Comparison of performances of the alternative method and the reference method

Tests were carried out in 2006 and 2008, on 7 combinations of food producis/strains, described in the
table below.

These products represent the following food product categories : dairy products, meati, fish and
vegetables, miscellaneous foods, animal feed and environmental samples.

Products were analysed 6 times by the 2 methods at 4 levels of contamination.

Results obtained are as follows :

Relative detection level
(CFU/25g or 25 ml)
With confidence interval (3) LOD;,
_ Alternative method Ref
. . eference
Matrix Strain Raw meat and]Raw beef meat method
2006 results | raw beef meat 24 | © hours
: hours protocols | protocol
Minced poultry | o1 nelia Hadar 0,403~ 0,6} . ; 0,3[0.2-0,5]
meat
Minced beef meat Salmonella Infantis - 63[01-08} | 0402~ 11| 0,7]04~1.3]
Raw milk Salmonelfa Typhimurium | 0,6 [0,3 = 1,0] - " 05103~ 1,0]
{BPWn protocol) e ' R '
Egg Salmonella Enteritidis 0,410,2-08] - - 0,4[0,2-0,8}
Fish filet Salmonella Virchow 0,3[0,2-0,4] - - 0,310,2~0,4]
f!zaetg for animal| o\ onella Senftenberg | 0,4[0.3-0.7] . ] 0.4[0,3—0,7]
Process water Salmonella Infantis 0,610,309 - - 0,5[0,3-0,9]

(3) LODs, : estimation of level of contamination enabling positive detection by alternative method in 50%
of cases.

"Hitchins A. Proposed Used of a 50% Limit of defection Value in Defining Uncertainty Limifs in the
Validation of presence-Absence Microbial detectfion Methods, Draft 1 o December, 2003"

Conclusion

The detection imit of the alternative method is between 0,1 and 1,1 UFC/25 g.
The detection limit of the reference method is between 0,2 and 1,3 UFC/25 g.

INCLUSIVITY /] EXCLUSIVITY
Impiementation of alternative method only

Using the different studies available (2002, 2008, 2008) :

405 strains of Salmonefla were detected out of 405 tested with the BAX® Salmonella system,
excepted for an equivocol latex result obtained with Salmonella Wayne with the BAX MP protocol.
Moreover, strains of Salmonella Gallinarum were detected late after 24 hours of incubation with the
specific protocol for raw beef.

The study of 102 strains not belonging to the genus Salmonella did not detect the presence of
any cross-reaction (2002).
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PRACTICABILITY

Implementation of alternative method only

* Response time :

- Positive results are obtained in 4 to 5 days using the alternative method (including confirmation
according to classical fests of the reference method, with purification step included) against 5to 7
days using the reference method.

- Negative results are obtained in 1 day using the alternative method against 3 to 7 days using the
reference method.

- In the case of results presumed positive using the alternative method, but rendered pegative
following confirmation, these negative results are obtained in 4 to 5 days.

+ Personnel training :

Two days training on PCR analysis is recommended. Training of at least 2 days is recommended for
the automated systern manipulation.

INTER-LABORATORY STUDY

The inter-laboratory study was conducted in 2008 with 12 participating laboratories. The analyses were
carried out on samples of paté, artificially contaminated with a Salmonella Typhimurium strain at the 3
following levels of contamination;

- 0 CFU/25g
- slightly superior to relative detection level (3 CFU/25g)
- 10 times superior to previous level (30 CFU/25g)

The laboratories tested, using both methods, 8 replicate samples for each level of contamination,
giving a total of 24 analyses for the participating laboratories as a whole.

The following results were obtained ;

Number of Number of
Contamination f u;";g:, of N::;t;;:f Number of | negative resuits | positive resuits
level " results used
samples analysed REF ALT REF ALT
0 96 88 88 86 88 2 0
1 96 88 88 0 0 88 88
2 96 88 88 0 0 88 88

* One laboratory did not receive in time the samples and did nof therefore perform the tests.

Calculations

+ Relative accuracy = 99,2%
* % specificity = 97,7%

NB : relative specificity below 100% results from a number of confirmed supplementary positives
and not from false positives.

o % sensitivity = 100%

Interpretation

Results of the collaborative study are comparable to those obtained during the preliminary study.
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