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Microbial and Mycotoxins Workgroup  

Completed Work to Date 

During the 8 months of meetings, the Workgroup was able to produce three passing motions. The first 
motion required the molecular techniques to detect the presence of Salmonella and Shiga toxin 
producing E. coli (see 2021 CSTF Report1).  The second motion (Appendix A) presented two different 
methods utilizing violet red bile glucose agar to quantify bile tolerant Gram negative (BTGN) bacteria, 
adapting National Conference of Interstate Milk Shipments (NCIMS) protocols to best fit the testing of 
cannabis and cannabis related products (Appendices B, C). The third motion was the adaptations to 
NCIMS 2400a-4 Petrifilm™ Aerobic & Coliform Count Methods Rev. 11/17 to utilize Petrifilm™ EB plates 
for BTGN testing in cannabis and cannabis related products (Appendix D). 

Defined Challenges, Gaps and Actions Needed 

During regular meetings, the Workgroup was able to produce valuable content for use by stakeholders 
to continue to develop standards for quality assurance testing of cannabis and cannabis related 
products.  The Workgroup was unable to provide a completed final suite of test methods for all 
microbiological and mycotoxin screening/testing.  As of December 2021, items that the Microbial and 
Mycotoxins Workgroup addressed and recommend the ICT to further discuss are, but not limited to, the 
following: 

1. Complete adaptations to NCIMS 2400a Standard Plate Count and Coliform Plate Count Rev. 
10-13 
The Workgroup did not have time to adapt the NCIMS 2400a Standard Plate Count and Coliform 
Plate Count document (Appendix B). Adapting to meet BTGN bacteria testing would be 
recommended to comply with the second passed Motion. 

2. Complete adaptations to NCIMS 2400 Cultural Procedures Rev. 10/19 (5/20)  
Contains several items essential to the utilization of NCIMS protocols/documents.  This 
document holds several quality assurance items the Work Group recommends for the testing of 
BTGN bacteria (Appendix E). 

3. Standardize method for Salmonella detection  
The Workgroup only performed a high-level assessment of methods for Salmonella. Notes and 
links to resources are provided in Appendix F.  

4. Standardize method for Shiga toxin producing E. coli (pathogenic E. coli), “STEC”  
The Workgroup only performed a high-level assessment of methods for Shiga toxin producing E 
coli (pathogenic E. coli). Notes and links to resources are provided in Appendix F.  

5. Standardize rapid method for the mycotoxin detection/quantification  
The Workgroup only performed a high-level assessment of methods for rapid testing 
mycotoxins. Notes and links to resources are provided in Appendix F.  

                                                           
1 https://apps.ecology.wa.gov/publications/SummaryPages/2103003.html 

https://apps.ecology.wa.gov/publications/SummaryPages/2103003.html
https://apps.ecology.wa.gov/publications/SummaryPages/2103003.html
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Background 

Recommending utilization of matrix controls for all methods 

While implementation was not discussed, the Work Group discussed the need for matrix controls to 
assist in methods not validated for cannabis.  The matrix controls could be utilized as a “proof of 
concept” and would demonstrate efficacy of the method over time. 

Recommending a standardized processing method 

The processing of cannabis and cannabis related products for microbiological and mycotoxin testing was 
not addressed during our meetings.  As standardized methods are selected, the processing of the matrix 
must also be finalized to ensure proper handling and testing of the product. 
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Appendix A: Motion #2 

October 25, 2021 

MOTION #2: UTILIZATION OF VIOLET RED BILE GLUCOSE AGAR TO QUANTIFY BILE TOLERANT GRAM-
NEGATIVE BACTERIA 

This motion would require the use of violet red bile glucose agar (VRBGA) to quantify bile tolerant Gram-
negative (BTGN) bacteria in cannabis flower and other processed or extracted cannabis flower product 
using the National Conference on Interstate Milk Shipments (NCIMS) checklist/protocol(s): FORM 
FDA/NCIMS 2400a- Standard Plate Count and Coliform Plate Count Methods Rev 10-13, or 2400a-4 
Petrifilm™ Aerobic & Coliform Count Methods Rev. 11/17 adapted for cannabis. Cannabis specific 
adaptations to these documents will be provided in separate, future motions. 
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Appendix B: NCIMS 2400a Standard Plate and Coliform Count Methods 
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Appendix C: NCIMS 2400a-4 Coliform Methods 
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Appendix D: Motion #3 

December 7, 2021 

MOTION #3: ADAPTATIONS TO NATIONAL CONFERENCE OF INTERSTATE MILK SHIPMENTS 2400A-4 FOR 
TESTING OF ENTEROBACTERIA 

This motion would adopt the following list of adaptations to the NCIMS 2400a-4 Petrifilm™ Aerobic & 
Coliform Count Methods Rev. 11/17 to utilize for the testing of cannabis and cannabis related products 
to quantify Enterobacteria (biletolerant gram-negative bacteria): 

NCIMS 2400a-4 Enterobacteria Amendments for Cannabis and Cannabis Products 

1. Change all references of milk, raw milk, and other milk products to cannabis and cannabis 
related products 

2. Remove all references of “3M Petrifilm Aerobic (PAC)”, “3M Petrifilm Rapid Aerobic (RAC)”, “3M 
Petrifilm Coliform (PCC)”, and “3M Petrifilm High Sensitivity Coliform Count (HSCC)” 
Plates/Methods; change to “3M Petrifilm Enterobacteriaceae Count (EB) Plates/Method”. All 
procedures and steps specific to PAC, RAC, PCC, and HSCC techniques should be removed in 
subsequent adaptations. 

3. Include “EB plate spreader – flat side down” to Section 3 

4. Change “raw milk” in Section 5.2.a to “cannabis” and change “finished products” in Section 5.2.b 
to “cannabis related products”; strike Section 5.b, 5.c, and 5.d 

5. Include manufacturer’s product information of efficacy check into Section 7 (see Resources) 

6. Strike Sections 8.b.1 and 8.b.2 

7. Replace references of “foam and bubbles” (Sections 10 and 11) to “particulates” 

8. Strike Sections 10.h.2, 10.h.4, and 10.j.2 

9. Strike Sections 12 and 13 

10. Strike Section 14.a.2 

11. Incubation time and temperature would align with equivalent, standard culture methods 
(32C+/- 1C, 24H+/- 2J); strike Sections 14.b.2 and 14.b.3 

12. Strike Section 15.c 

13. Strike Section 17 

14. Strike Section 18.b 

15. Strike Sections 19.b and 19.c 
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Appendix E: Cultural Procedures General Requirements
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Appendix F: Additional resources for Salmonella, Shiga toxin, and  

Salmonella 

Method: FDA Bacteriological Analytical Manual Chapter 5 – Salmonella   

https://www.fda.gov/food/laboratory-methods-food/bam-chapter-5-salmonella  

Description: culture-based for isolation, various methods for confirmation, Loop-mediated isothermal 
amplification (LAMP) screening method for various matrices.  

Method Type: Can be a standardized method if method attributes (e.g. broth selection and confirmation 
steps are further defined), needs quality systems to be incorporated; not validated for cannabis  

Used in regulatory elsewhere (list): Yes, FDA; many other entities utilize modified BAM protocols 

Includes daily/batch QC (list): not included but could be included with ease; process controls should 
be required to demonstrate acceptable testing parameters/environment (with each batch).  Typical 
Salmonella spp. (ATCC) strain(s) would be required to demonstrate acceptable media requirements 
and satisfactory processing/testing.  Negative controls would consist of competitors (i.e. E. coli, 
Proteus spp.) to demonstrate acceptable media quality (follow manufacturer instructions) 

Necessitates advanced and/or special training/education: Advanced microbiology experience 
would be necessary; analyst with previous microbiological experience in food/environmental or 
clinical testing utilizing culture and molecular techniques would be best suited for this testing 

Notes: Culture dependent test; incorporating screening method would be beneficial  

 

Method: NYS DOH Wadsworth LEB-611, Salmonella in Medical Marijuana Products 

https://www.wadsworth.org/sites/default/files/WebDoc/NYS%20DOH%20LEB-611-02%2009102018.pdf 

Description: culture-based method, isolates were confirmed  

Method Type: Standardized method; utilized for the medical marijuana products in New York.  

Used in regulatory elsewhere (list): Yes, New York 

Includes daily/batch QC (list): Media QC should follow provided parameters and meet vendor 
requirements; batch QC not listed but should include typical Salmonella spp. (ATCC) strain for 
process control 

Necessitates advanced and/or special training/education: Advanced microbiology experience 
would be necessary; analyst with previous microbiological experience in food/environmental or 
clinical testing utilizing culture and molecular techniques would be best suited for this testing 

Notes: Culture dependent test; does not utilize any molecular testing (see Microbial WG Motion #1).  
Confirmation of isolates is performed but may not be necessary.  The method has been implemented for 
cannabis matrix; the enrichment process would be useful to explore to combine with molecular testing.  

https://www.fda.gov/food/laboratory-methods-food/bam-chapter-5-salmonella
https://www.wadsworth.org/sites/default/files/WebDoc/NYS%20DOH%20LEB-611-02%2009102018.pdf
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Method: hygiena BAX System Real-time PCR for Salmonella 

Part KIT2006 (D14306040) 

https://www.hygiena.com/wp-content/uploads/2020/09/BAX-Q7-Assay-Kit-Insert-Salmonella-RT-
English.pdf  

Description: real-time PCR kit  

Method Type: Standardized method; does not have incorporated quality systems 

Used in regulatory elsewhere (list): Several regulatory bodies have utilized in the past 

Includes daily/batch QC (list): not listed but could be easily incorporate into testing infrastructure; 
matrix controls could be utilized (recommended).  Salmonella spp. as a PCR positive control and a 
known negative PCR control (E. coli).  Enrichment process should include batch controls to maintain 
media and process efficacy.  

Necessitates advanced and/or special training/education: Industry testing friendly; very close to 
“plug and play” with minimal microbiological training and relatively easy interpretation. 

Notes: Vendor specific test that requires testing equipment to perform test.  

STEC 

Method: hygiena BAX System Real-time PCR STEC Screening Assay 

Part KIT2021 (D14642964) 

https://www.hygiena.com/wp-content/uploads/2021/04/BAX-Q7-Assay-Kit-Insert-RT-STEC-Suite-EN-
rev5.pdf  

Description: real-time PCR kit  

Method Type: Standardized method; does not have incorporated quality systems 

Used in regulatory elsewhere (list): Several regulatory bodies have utilized in the past 

Includes daily/batch QC (list): not listed but could be easily incorporate into testing infrastructure; 
matrix controls could be utilized (recommended).  Screening assay would require a Shiga toxin 
positive E. coli strain. The additional panel assays are not necessary to meet the WAC requirement.  

Necessitates advanced and/or special training/education: Industry testing friendly; very close to 
“plug and play” with minimal microbiological training and relatively easy interpretation. 

Notes: Vendor specific test that requires testing equipment to perform test.  

 

Method: FDA Bacteriological Analytical Manual Chapter 4a – Diarrheagenic Escherichia coli   

https://www.fda.gov/food/laboratory-methods-food/bam-chapter-4a-diarrheagenic-escherichia-coli 

https://www.hygiena.com/wp-content/uploads/2020/09/BAX-Q7-Assay-Kit-Insert-Salmonella-RT-English.pdf
https://www.hygiena.com/wp-content/uploads/2020/09/BAX-Q7-Assay-Kit-Insert-Salmonella-RT-English.pdf
https://www.hygiena.com/wp-content/uploads/2021/04/BAX-Q7-Assay-Kit-Insert-RT-STEC-Suite-EN-rev5.pdf
https://www.hygiena.com/wp-content/uploads/2021/04/BAX-Q7-Assay-Kit-Insert-RT-STEC-Suite-EN-rev5.pdf
https://www.fda.gov/food/laboratory-methods-food/bam-chapter-4a-diarrheagenic-escherichia-coli
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Description: culture-based for isolation, utilizes molecular methods for screening  

Method Type: Can be a standardized method, needs defining for preparation techniques, needs quality 
systems to be incorporated; not validated for cannabis  

Used in regulatory elsewhere (list): not evident based to work group members 

Includes daily/batch QC (list): not included but could be included with ease.  Shiga toxin positive E. 
coli strains must be included or molecular screening method.  Process/batch controls should be 
included to demonstrate efficacy.  Follow manufacturer instructions for culture media QC 

Necessitates advanced and/or special training/education: Advanced microbiology experience 
would be necessary; analyst with previous microbiological experience in food/environmental or 
clinical testing utilizing culture and molecular techniques would be best suited for this testing 

Notes: Molecular screening test is recommended on both mixed culture and isolated colonies to confirm 
toxigenic profile/potential  

Mycotoxins 

Method: Romer Labs ELISA 

• AgraQuant® Total Aflatoxin (CAT No. 10002100/10002101) 
https://www.romerlabs.com/shop/agraquant-r-total-aflatoxin-elisa-
test/#theme.catalog.product.additional.information.documents.detailed   

• AgraQuant® Ochratoxin (CAT No. 10002102/10002103) 
https://www.romerlabs.com/shop/agraquant-r-ochratoxin-elisa-
test/#theme.catalog.product.additional.information.documents.detailed  

Description: ELISA 

Method Type: Standardized method, however, needs quality systems to be incorporated; not validated 
for cannabis  

Used in regulatory elsewhere (list): work group members have utilized kit, also used in other 
cannabis testing labs in WA 

Includes daily/batch QC (list): kit includes controls, frequency not listed 

Necessitates advanced and/or special training/education: Good laboratory practices necessary, 
plate reader assists for interpretation.   

Notes: Implementation is relatively easy, very minimal infrastructure necessary.  LCMS is alternative 
method that is used by majority of cannabis labs in WA.  

https://www.romerlabs.com/shop/agraquant-r-total-aflatoxin-elisa-test/#theme.catalog.product.additional.information.documents.detailed
https://www.romerlabs.com/shop/agraquant-r-total-aflatoxin-elisa-test/#theme.catalog.product.additional.information.documents.detailed
https://www.romerlabs.com/shop/agraquant-r-ochratoxin-elisa-test/#theme.catalog.product.additional.information.documents.detailed
https://www.romerlabs.com/shop/agraquant-r-ochratoxin-elisa-test/#theme.catalog.product.additional.information.documents.detailed
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