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Overview Figure 1: Method Workflows Results
Purpose: The aim of this study was to compare the performance of a new rapid culture method using Thermo Modified Traditional Culture Method Table 2: Results for the Rapid and Traditional Culture Methods
NN - T™ . )
Scientific™ Oxoid Coco_a Sample Recovery Broth ((?SR Broth) to a traditional culture method for the detection Rapid Culture Method No. Confirmed Positive Results
of Salmonella spp. from high percentage cocoa-containing samples. sample
Methods: Tests were carried out on 69 high cocoa-containing samples including milk chocolate, 90% cocoa Dilute 25g sample 1:10 in UHT Skimmed Milk Test Matrix Replicates | Traditional Culture |  Rapid Culture Result
chocolate, cocoa: powder, liquor, mass and butter. Each food sample (259) was combined with enrichment broth Method Method
in a 1:10 ratio and artificially contaminated with injured Salmonella cells. Post incubation, samples were streaked o ,
: - : - : 37°C, 2 hours Milk Chocolate 5 4 4% =
onto selective agar plates and sub-cultured into selective secondary enrichment broths. Secondary enrichment _ o y
broths were streaked onto selective agars. All selective agar plates were incubated for 20+/- 2 hours at 37°C. Dilute 25g sample 1:10 in CSR Broth B Cocoa Powder 5 3 4 1x PD
, _ _ _ _ N Add 0.018g/I brilliant green dye
Results: The rapid culture method, using CSR Broth as the primary enrichment medium, generated 25 positive w 1 Cocoa Liquor 5 3 5 2 x PD
deviations from the 1SO method. 37°C S
= 20 hours 2 37°C, 16 hOVN’C 16 hours Cocoa Mass 5 4 5 1x PD
. o
Introduction < -~ T ™ S _ Cocoa Butter 5 5 5 =
N Streak 10ul onto selective Salmonella © Subculture 1ml into Subculture 100yl into
Studies investigating the survivability of Salmonella spp. in chocolate and cocoa-containing samples, using sub- o plating media 5 —< MKTTn broth RVS broth Cocoa Liquor (i) 10 5 10 5xPD
lethal artificial contamination methods, show that Salmonella may persist through high temperature and long-term 7 (one of Brilliance Salmonella Agar, @ 2 Cocoa Liquor (ii) 10 3 10 2 % PD
desiccation!. Artificial contamination methods used in this study replicated these conditions. & XLD Agar o 37°C, 21 hours l 41.5°C, 21 hours
O L
: : .. : = - 3 90% Cocoa Chocolat 5 2 5 3xPD
ISO 6579:2002 details the method for the detection of Salmonella spp. from cocoa-containing samples using a & \ or XLT-4 Agar) J GE’ e colate X
suspension of non-fat dry milk in Buffered Peptone Water supplemented with brilliant green dye as a primary E 379 [ Streak 10ul onto XLD Streak 10pl onto XLD 4 Cocoa Powder 5 3 5 2 x PD
enrichment medium. This study shall use a modified traditional culture method by substituting the primary 2996 hours and Brilliance and Brilliance . Cocon Powder - 3 . 22 PD
enrichment with UHT skimmed milk. A new enrichment medium, CSR Broth, has been developed as an J Salmonella Agar Salmonella Agar
alternative enrichment medium to be used in a proposed rapid culture method for high cocoa-containing samples Confi , N oni Cocoa Mass 3 3 3 =
that does not require secondary selective enrichment. onfirm presumptlve positive colonies
using Salmonella latex kit 6 Cocoa Butter 3 0 3 3xPD
In this study, the performance of CSR Broth as a primary enrichment medium in a new rapid cg!ture method for Confirm presumptive positive colonies using Cocoa Liquor 3 0 3 3 % PD
the detection of Salmonella spp. from cocoa-containing samples was compared against a traditional culture Salmonella latex kit
method. *. 1 additional positive result was identified through the confirmation protocol
h d Tests 2-6 did not include secondary enrichment in =: equivalent result between methods, PD: Positive Deviation (i.e. rapid method +, traditional method -)
Methods MKTTn and subsequent plating (yellow -
quent plating (yellow) Conclusion
Sample Preparation Table 1: Injury Protocols and Spike Levels : : "

P P o o _ o _ o P The proposed rapid culture method using CSR Broth performed well compared to the traditional culture
Atotal of 69 cocoa-containing samples were artificially contaminated with injured Salmonella spp. and tested with i , Spike level (CFU/25g) method for the detection of Salmonella spp. from cocoa-containing samples. In Test 2, it was not possible
a rapld culture method. and a_tradltlonal culture method (Figure 1) under 6 dlfferenF spiking scenarios (Table 1). Test Matrix Rep |catt?s Bt G Inoculum Injury Method '"’“rl‘,’\ Rapid Culture Traditional to recover Salmonella Tennessee from one type of cocoa liquor (0/5 samples) using the traditional culture
Matrices tested comprised milk chocolate, 90% cocoa chocolate, cocoa: powder, liquor, mass and butter. Isolates per matrix Leve Method  |Culture Method| | Method whereas all spiked samples recovered the same strain from the same matrix (5/5 samples) when
used for spiking were injured according to a variety of injury protocols including high temperature (56°C, 8 mins), Milk Chocolate using CSR Broth as the Salmonella enrichment broth in the rapid culture method.
desiccation (>4 hours exposure of 10ul culture to ambient air) and low temperature (-18°C, 12 days). Post injury, . ’ o : _ N o N
25 samples were spiked with between 1.2 and 19.0 CFU 1 Cocoa: powder, 5 Salmonella Braenderup Heat (56°C, 8 mins) 0.18 1.2-7.0 1.2-7.0 Across all 69 samples, the rapid culture method generated 25 positive deviations from the traditional

' ' ' liguor, mass, butter culture method.

Test method(s) _ _ 5 Salmonella Tennessee 8.0 36.0 _ _ _ _ _ o

_ _ _ _ _ _ _ Cocoa Liquor (i) c Salmonella Braenderup 70 6.0 CSR Broth was shown to be compatible with all three primary plating media tested (Brilliance Salmonella
Spiked samples were combined with 225ml of CSR Broth or UHT Skimmed Milk for primary enrichment at 37°C 2 c <al T Desiccation 0.6-0.8 8' 0 3 6' 0 Agar, XLD Agar, XLT-4 Agar), allowing for method flexibility when testing cocoa-containing samples using
as detailed in Figure 1. The UHT Shimmed Milk enrichments were supplemented with brilliant green dye after 2 Cocoa Liquor (ii) aimonelia Tennessee ' ' the rapid method.
hours incubation. Post enrichment, CSR Broth samples were streaked to one of three selective plating media > Salmonella Braenderup 7.0 6.0 h A cult thod. using CSR Broth as the ori chment medi _ 4 and reliab

. i : s : : 9 is rapid culture method, usin roth as the primary enrichment medium, gives rapid and reliable
(Test 1: Thermo Scientific Oxoid Brilliance™ Salmonella Agar, Test 2: XLD Agar, Tests 3-6: XLT-4 Agar). Due to 3 90% Cocoa 5 Salmonella Braenderup Desiccation 0.6-0.8 6.0 £ 0 . p o e melnod, ?h RO as plt y e g p
primary enrichment samples being un-paired the enriched CSR Broths were also-sub-cultured into secondary Chocolate results wniie performing betier than the traditional culture metnhod.
selective broths. All secondary broths were streaked onto selective plating media post enrichment and incubated 4 Cocoa Powder 5 Salmonella Eastbourne Cold (-18°C, 12 days) 0.7-1.0 3.0 7.0 References
at 37°C for 20-24 hours to confirm rapid method results. Presumptive positive Salmonella colonies were 5 Cocoa Powder 5 Salmonella Tennessee Desiccation 1.5-1.7 19.0 15.0
confirmed using the Thermo Scientific Oxoid Salmonella Latex Kit from all plating media. Cocoa Mass 3 - 1. Tamminga S.K. et al, 1976. Survival of Salmonella Eastbourne and Salmonella Typhimurium in
Data Analysis 6 gocoa E.utter 2 Salmonella Tennessee Desiccation 1.3-3.4 4.0 4.0 chocolate. Journal of Hygiene, 6 (1), 41-47.
ocoa Liquor

The number of posmve deviations between the rap|d culture method and the traditional culture method for "Iog CEU (non-selective agar COUﬂt) ] |Og CEU (Selective agar count) aezsoelir'gzﬁggoilf::;;iiﬁgtriftiﬁ;;iggtriir?fi:itﬁgr:?ﬁ;vﬁéIﬁ;l:;zcliirrr;r:iya:%::segfrz?ﬁété.ofThermo Fisher Scientific and its subsidiaries. This information is not intended to encourage use of

detection of Salmonella spp. in cocoa-containing products were calculated to compare performance. Folio number: LT2179A, 04/15
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