An Optimized Lisferia Enrichment Media for 18 Hour Enrichment
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Introduction: Listeria monocytogenes is a foodborne pathogen that has been Listeria are ubiquitous in nature. L. monocytogenes is a human pathogen * BULB demonstrated 100% inclusivity for all listeria strains tested

isolated from a wide variety of food matrices. Due to its slow-growing and poses a health hazard, especially to i promised individ (n=34) and inhibited all or except for S. aurevs
nature, laboratory testing involves long enrichment times and/or secondary and pregnant women which demonstrated weak growth at 24 hours
enrichments, and the organism can also be outcompeted by high levels of « Listeria present a challenge in food prod due to the * Growth curves show BULB supports earlier log phase growth of Listeria

background organisms.

Purpose: To develop and evaluate a primary enrichment medium capable of
selectively enriching Listeria spp. in less than 20 hours for use with
molecular detection platforms.

Methods: The proposed medium was tested for inclusivity by inoculation
with Listeria monocytogenes (n=18) and other Listeria spp. (n=16) isolates
and incubating at 37°C. To test performance with contaminated foods, eight
different food matrices (raw milk, smoked salmon, bleu cheese, frozen
spinach, salami, powdered milk, frozen mixed berries, and raw milk cheese)

ability to grow in environments ranging from pH of 5.0 - 9.6 and at
refrigerated temperatures

Reference methods for Listeria detection, such as FDA BAM' and 1SO
112902, require 2-step enrichment protocols that require up to 48 hours
of incubation

Many rapid screening platforms use proprietary single-stage enrichments
that shorten the detection time of Lisferia to 24 hours

BACGro ULTRA™ [jsteria Broth (BULB) has demonstrated more rapid

for all isolates compared to both textbook (UVM and Demi-Fraser) and
proprietary (24LEB) media; this difference is especially pronounced with
L. grayi and L. ivanovii

* When used as an enrichment media with BACGene Listeria Multiplex
PCR, BULB d d improved d at 18 hours compared to
the current method (as shown by lower Cq values), and showed detection
at 16 hours in all but one matrix (raw milk cheese) tested at that
timepoint

* This data demonstrates that BULB has the potential to shorten
enrichment times will providing the required sensitivity and specificity

enrichment, while maintaining selectivity, and can produce PCR detection
of multiple species and strains of Listeria in 18 hours or less.

were artificially d with £ ytog or L. seelig

Organisms were heat stressed at 56°C prior to spiking into the food Table 4: L. seeligeri PCR Results

matrices. Spiked matrices were diluted 1:10 with prewarmed (37°C) media Table 2: Inclusivity and Exclusivity Testing R 6hrCqValue | 18 q
i o BULB BULB B | Contro B
u",d incubated at ,37 C Samples were !»ulled ot 18 and 24[hogrs (",'d losted # Tested | # Grown | Species # Tested | # Grown Smoked Salmon | L. spp. | 20.20 17.55 | 1848 | 14.30 | 1562 | + +
using BACGene Listeria spp. and Listeria monocytogenes PCR test kits. L. monocytogenes 18 18 E. faecalis 2 0 = Frozen Spinach | L. spp. | 23.81 2002 | 21.85 | 2007 | 17.71 + +
Results were culturally confirmed following 150 11290-1:2017. aeri . ’ ) ) : Frozen Berries | L. spp. | 25.76 2249 | 3085 [ 17.88 | 20.89 + +
v 9 L feellgen 3 3 B. subtilis 1 0 Raw Milk Cheese | L. spp. | 30.99 33.00 | 31.74 | 32.45 | 3044 ¥ +
Results: All strains of L. monocytogenes and other Listeria spp. grew in the L. innocua 5 5 B. cereus 1 0 Bleu Cheese L. spp. 2863 | 2887 | 26.04 | 2591 | + +
. . . . . L. grayi 2 2 S. aureus 2 2 Raw Milk L. spp. 3068 | NA [ 2484 | NA + B
new while Gram positive organisms, such as Salami Ls 3589 | NA | 2906 | NA -
p . - L. ivanovii 3 3 E. coli 2 0 - SPP- - :
Enterococcus and Bacillus spp. were inhibited. For all food matrices tested, E e 5 5
L ytog and L. seeligeri were d d by PCR at both 18 and 24 < wes‘lme’n Table 5: L. ivanovii PCR Results
. Total Listeria 34 34
hours and confirmed by culture methods. / et PCR 6 e |18 e e
. =7 = . S e get | BULB BULB BUL 8
Significance: These results demonstrate that BACGro ULTRA™ [isteria Broth : H Smoked Salmon | L. spp. | 27.47 2543 | 30.44 | 2030 | 23.54 z T
(BULB) is a selective enrichment medium capable of producing shorter Frozen Spinach | L.spp. | 30.91 2844 | 3271 | 27.33| 25.23 & &
. y . . . . Frozen Berries | L.spp. | 38.38 3319 | 37.72 | 2684 | 3274 +
enrichment times than any commercially available media, allowing food INCLUSIVITY AND EXCLUSIVITY ,\;ﬁf;uwe;;es T Zss 2507 |BE2EEN 20145) [2cEs : .

* Inclusivity testing was performed by inoculating 10mL tubes of BULB
with 10-100 cfu of Listeria; exclusivity testing was performed by
inoculating 10mL tubes of BULB with ~10* cfu of competing organisms;
growth was assessed by turbidity at 18-24 hours

processors and testing laboratories to achieve faster turnaround times.

Table 1: Food Matrices Tested

Matrix Enrichment Organism(s. Samplin; . e A . . g B B .
Dilution Tefted (s) Timeppoiits * Representative strains of lisferia and competing organisms were o * BACGro ULTRA™ [jsteria Broth (BULB) demonstrates superior growth
STokediSalnon 1:10 L. monocytogenes | 16h, 18h, 24hr inoculated into 250pL of BULB, 24LEB, UVM, and Demi-Fraser (n=38 wells R EEEELHEREEE ' ™ dynamics for all listeria species tested compared to commercially
(25g) L. seeligeri ! ! per media) and incubated on the MultiSkan™ plate reader. 0Dy, was _ e S available Zisteria enrichment media
i i read every 5 minutes for 24 hours to generate growth curves of Figure 1: Growth curves of Listeria in various growth media L . . .
- Divanoi v in each media g 9 € g « When tested by the BACGene Listeria Multiplex PCR kit, samples enriched
groz.en l(\flllzxsed) W Ii mo;i.ocy.togenes el i, 2k — Table 3: L. monocytogenes PCR Results with BULB showed lower Cq values at 18 hours for nearly all matrices and
erries 8, . seeligeri . 9 .
L ivanovii FOOD MATRIX TESTING Matrix 16hrCqValue | 18hrCqValue 24 hrCq Value Culture strains tested when compared to the current validated medium
- - SN . . . BULB | Control | BULB _ Control BULB _ Control | _BULB | Control . .
Frozen Spinach 1:10 L monvocyfogenes 16h, 18h, 24hr * Food matrices were purchased from retail sources and inoculated smoked | L. mono | 25.20 2147 | 2420 | 2106 | 19.82 S . * At 16 hours, all inoculated samples tested except for L. monocytogenes in
(125g) I, feE/lge_’_l P ly with £, y L. seeligeri, or L. it ii at salmon [ Lspp. | 22.49 1931 | 2197 | 18.72 | 17.42 raw milk cheese, were detected. This suggests that with further
L. ivanovii approximately 10 cfu per sample. Prior to inoculation, organisms were g:ﬁ:h t ;';:"“ i?-;z ;ig: ;3?3 ;ii; ig'ig * * optimization of enrichments, 16 hour enrichment prior to PCR may be
[tz @ieeesn (25 C = monvocy%‘ogenes ki, 24t heat stressed and stored for 24 hours at 4°C Frozen | L.mono | 28.16 2490 | ND | 2185 | ND ¥ ¥ possible
Raw Milk (25¢) [ " e e L e s BIL and Raw i L mor | N swer | o | s3se sas
B . b . aw Mil . mono X g T g + +
L. seeligeri incubated at 37° for up to 24 hours. Cheese | L.spp. | 37.93 3205 | 3396 | 3098 | 3134
Raw Milk Cheese 110 L. monocytogenes | 16h, 18h, 24hr * At 16, 18, and 24 hours, aliquots of the enrichment were lysed and Milk L. mono 2724 | 32.19 | 2228 | 24.15 + +
: . , 18h, N " . P AR Powder [ L. spp. 2518 | 2972 | 2001 | 2168
(25g) L. seeligeri tested using Gold Standard Diagnostics’ BACGene Listeria kit, Bleu s 2760 R 2529 SRl + . 10. 5. Food and Drug Administration. 2018. Bacteriological Analytical Manual On-line. 2018.
Milk Powder (25g) 1:10 L. monocytogenes | 18h, 24hr following kit instructions® Cheese | L. spp. 24.96 | 3297 | 2256 | 2717 Chapter 10, Listeria monocytogenes
L. ivanovii * In parallel, a separate set of samples were inoculated and enriched Raw Milk | L. mono 2948 | 347 | 2631 | 245 @ @ 2150 11290-1:2017 Microbiology of the food chain — Horizontal method for the detection and
Salami (25 1:10 L. monocytogenes | 18h, 24hr using the validated proprietary media per kit instructions L) 2779 | 334 | 2335 | 2189 of Listeria and of Listeria spp. — Part 1: Detection method
g ytog 9 prop Y P Salami | L. mono 3324 | ND | 2518 | 3559 + +
L. seeligeri + All samples were culture confirmed according to 1S0 11290 L. spp. 3041 | ND | 2261 | 32381 *Instructions for Use, BACGene Listeria Multiplex. Gold Standard Diagnostics. V.3.10BX. 2023.
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