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Introduction

• Ask-bioexpert is an interactive forum to 
discuss:
– Food safety
– Methodologies
– Food law, and 
– Food commodities (dairy, meat, fruit and 

vegetables, etc.).  

Website: http://ask-bioexpert.com
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Introduction (continue)

• Main sections:
– Questions and answers
– Blog
– Trending page
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Topics for This Presentation

• Recalls and food safety: what have I learned
– Pathogens
– Allergens
– Labeling

• Food Fraud
• FSMA and its impact on the food industry
• New methodology and its influence on food safety
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Global Food Safety Issues 2015-2018
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Recalls 2004-2013
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Recalls 2004-2013
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2017 Year in Review
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2017 Year in Review
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Recalls Allergens
• There are ~15 million Americans with food allergies
• More that 17 million Europeans with food allergies
• In a CDC study (2013), food allergies among children increased by 

50% between 1997 1nd 2011.
• FDA food recall due to the “Big 8” allergens have steadily increased 

between 2006 and 2012
• Food Allergen Labeling and Consumer Protection Act (Jan 2016)
• Enforcement by the FDA and FSIS led to the significant increase of 

product recalls
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Recalls Allergens
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Recalls Allergens
• Many allergens recall due to mislabeling
• Caused by the use of the wrong package or an 

incorrect label
• Processors inadvertently put the wrong label on 

products 
• Food Allergen Labeling and Consumer Protection Act

– Played major role in recall increase of nearly 50% in the last 
decade

• Allergen not included in “contain” list
• “Hidden allergens” –as part of an ingredient
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Recalls Allergens
• Allergens need to be in 

“ingredient” and “contain” 
lists

• Recalls due to undeclared 
allergens = a major recall 
reason, accounting for 
more recalls that all food 
pathogens together 

• Mislabeling #1 reason for 
recalls
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Recalls Pathogens
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South Africa Listeria Outbreak
• The U.N. calls it the largest Listeria outbreak ever 

recorded 
• The Outbreak killed 200 and sickened  1,024
• 14 months timeline: 

– first case reported in January 2017
– Recall announcement in December 2017
– Source identified March 18, 2018

• Cause of the outbreak bologna like product called 
“polony” popular in school lunches and popular cheap 
food
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South Africa Listeria
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South Africa Listeria
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South Africa Listeria
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• LM LST6 was identified in 92% of those who contracted listeriosis

• Enterprise Foods’ Polokwane production facility as the source



South Africa Listeria Outbreak
• South Africa was ill prepared for this devastating food 

safety outbreak 
• Causes: 

– absence of effective regulations
– no product recall mechanism
– a critical shortage of regulators, inspectors, laboratory 

personal, scientists and auditors

• Listeria is difficult to eliminate
• Once introduced Listeria is able to hide in difficult to 

clean places and often survives in microbial biofilms; 
breads in wet areas
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Salmonella Outbreaks due 
to Papayas from Mexico

• 2011 Papaya-Salmonella from Mexico outbreak
– Multistate outbreak of Salmonella Agona
– A total of 106 individuals infected
– After this outbreak Papayas from Mexico are screened at the 

border for Salmonella. Only papayas that have tested 
negative are allowed into the USA

• 2017 Outbreak
– Epidemiologic and laboratory data indicated that yellow 

Maradol papayas were the source of the outbreak
– Whole Genome Sequencing (WGS) found Salmonella Kiambu 

was the initial culprit
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Salmonella Outbreaks due 
to Papayas from Mexico

– More than 1/3 of the affected people were hospitalized
– One death was reported in NYC
– The recall was extended as more farms were implicated
– 141 people infected with the outbreak strains 

of Salmonella Kiambu (51) or Salmonella Thompson (90), in 
19 states

• New measures (test @ boarder, FSMA) did not seem 
to help preventing the outbreak

• Salmonella can attach or internalize into fruits
• Survival of Salmonella is improved once the 

protective epidermal barrier has been broken
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Recalls the Ripple Effect
• What is a ripple effect?

– Chain-reaction of recalls
– One company recall a contaminated 

product  the product is used as an 
ingredient in other company’s products 
cause’s secondary recall

– A tertiary recalls of the secondary 
companies can happen
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The Ripple Effect Example
• During an FDA inspection of Valley Milk Products (VMP) from 

July– September 2016, investigators observed poor sanitary 
practices and records positive results for Salmonella in 
environmental samples. 

• Using Whole Genome Sequencing (WGS), the FDA’s results 
showed the Salmonella strains from 2016 were nearly identical 
to the Salmonella strains found in 2010, 2011, and 2013.

• The FDA urged VMP to conduct a voluntary recall 
• The firm refused to recall and, as a result, DOJ had to intervene 

and seize this adulterated food
• The seized products included dry, non-fat milk powder and 

buttermilk powder, packaged in 40-lbs and 50-lbs bags for 
further manufacturing and were worth nearly $4 million
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The Ripple Effect
• The powder milk and buttermilk 

from VMP were not sold 
directly to consumers, but used 
as ingredients in a number of 
food products of other 
manufacturers

• The primary VMP recall resulted 
in a ripple effect to a secondary 
group of companies the 
direct users of VMP. It included 
20 - 25 companies with diverse 
products
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• Companies blended seasoning containing milk powder or 
buttermilk from VMP 



The Ripple Effect

• The Ripple Effect Turns Tertiary
– Companies that used products of the 

secondary group of products or products 
that were manufactured by a third party on 
lines where VMP were processed 
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Important Facts
• None of the companies impacted by the VMP recall, 

including VMP itself, found any Salmonella in the 
powdered milk or buttermilk ingredients

• None of the recalled products tested positive for 
Salmonella

• None of the companies that recalled their products due to 
VMP had experienced any problems or got complaints 
about the recalled products

• No illnesses have been reported caused by these products
• Consequently, all the recalls were precautionary measure 

only
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Questions Raised
• Why did VMP refused to recall products immediately after 

Salmonella was found in its processing environment?  Many 
problems could have been avoided if they did. 

• Why did it take several months for the FDA to recall the 
products? The recalled products were in commerce for several 
months before the recall with no single report of illness due to 
the consumption of the products. 

• Were the products contaminated in the first place? 
• A number of lab tested the product with negative results, why 

did so many labs fail to detect pathogens?
• In the age of the Internet, it shouldn’t take months to complete 

a recall
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Has the pendulum swung too far?

• The cost of all the recalls due to VMP has been coming close to 
$1 Billion

• No single person ill
• No Salmonella found in any product
• The infectious dose is ~103 cells. Therefore, is it justified to 

recall so much good product for an infinitesimal chance it 
contains Salmonella?

• Some in the food industry think that perhaps too much product 
was recalled unnecessarily

• Some are big believers in “better safe than sorry.”
• A lot of food was wasted as a result, but this eliminated the 

chaos that could occur if the product was contaminated
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Chain Reactions are Expected to 
Continue

• Spices and other additives a major 
cause of chain reaction

• Faster Recall of such ingredients a must
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Slow FDA Response

• Office of Inspector General (OIG) reviewed recalls 
• Found systemic delays in how the agency initiated recalls, 

monitored them, and recorded them down in their electronic 
database

• The average length before a recall began once the FDA was 
aware of problems was 57 days

• In one case it took 10 months after a warning letter before the 
company finally pulled a product from market

• Nut butter products recall began 5 months after first confirmed 
Salmonella —causing 14 more people to get ill
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The FDA Dilemma: To Recall or Not to 
Recall

• Lettuce Nov-Dec 2017 E. coli O157:H7 
– Canadian and US E. coli strains closely related = common 

source
– 42 infected in Canada
– 25 people sick and one dead in the US
– Canadian Public Health agency linked outbreak to Romaine 

lettuce
– No recall in US until outbreak was over
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The FDA Dilemma: Lettuce 
Outbreak Dilemma 

• March-May 2018 E. coli O157:H7 associated with Romaine 
lettuce from Yuma AZ
– 121 people infected; 52 hospitalized; 14 HUS; 25 state; 1 death
– E. coli STX2 strain binds to lining of blood vessels in the kidneys, 

digestive system and brain, making it particularly dangerous
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The FDA Dilemma: Lettuce 
Outbreak Dilemma 

– Sick people from diverse geographical areas
– After 2-3 weeks the grower for 9 sick people was identified as Harrison 

Farm 
– No verified source for the remaining people
– Lack of traceability
– Yuma season is over, all romaine coming out of California
– Recommendation not to consume Romaine lettuce
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Lettuce Processing
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The FDA Dilemma: To Recall or Not 
to Recall

• In 2008 “FDA warns consumers nationwide not to eat 
certain types of red tomatoes.” At the time, Salmonella 
Saintpaul was linked to 1,220 infections across 42 states, 
without confirmation

• Outbreak due to jalapeño and serrano peppers imported 
from Mexico, NOT tomatoes

• The action caused losses of millions of dollars to the 
growers and turned good tomatoes into waste

• When should produce be recalled?
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Leafy Greens

• CDC estimates that ~1/2 of all food-borne 
illnesses are caused by produce and leafy 
greens.

• Produce were number one source of food 
poisoning.

• It is very difficult to trace
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FSMA and Pathogen Environmental 
Monitoring (PEM) Programs

• Required under CFR 21 section 117.165
• Identify problem areas in the manufacturing facility where 

pathogens can harbor 
• Assess the effectiveness of the sanitation programs. 

• The Zone Concept
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PEM Programs
• For facilities that produce Ready-to-Eat products
• FDA “swab-a-thon.” 
• Team of FDA investigators take samples in hard to reach areas-

difficult to sanitize
• FDA take hundreds of samples

– Salmonella swabbing in Zones 2 and also collect a few 
samples in zones 3 and 4

– Listeria swabbing focus is on zones 1 and 2
– In some recent swab-a-thons, numerous samples were 

collected in Zones 3 and 4, and positive pathogen findings in 
these areas led to some recalls
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PEM Programs

• Seek and Destroy
– It is preferred to systematically monitor 

Zones 2 and 3 with the end goal to seek 
and destroy 

– Identify trends e.g. sites that has positives 
with negatives due to intervention

– Repeated positives means it is a potential 
harborage or problem area and require 
attention until cleared
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PEM Programs- Vector Swabbing

• Taking multiple environmental samples around the 
initial positive site

• “Star-burst” pattern around the initial positive site
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PEM Programs- Corrective Action

• Corrective action should target the root-cause of the 
contamination

• The safety team consider changes (e.g., in personnel, 
training, equipment, process) to result a permanent fix

• After the corrective action, additional testing may be 
necessary to verify the satisfactoriness of the corrective 
actions

• Validate that the pathogen was eliminated 
• All activities involving the corrective action should be 

documented.
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Food Fraud
• The U.S. Pharmacopeia maintain data base
• Definition: deliberate substitution, addition, tampering or 

misrepresentation of food, food ingredients or food packaging, 
or false or misleading statements made about a product for 
economic gain

• MSU definition: a collective term used to encompass the 
deliberate and intentional substitution, addition (or dilution), 
tampering, or misrepresentation of food, food ingredients, or 
food packaging; or false or misleading statements made about a 
product, for economic gain

• EMA (Economically Motivated Adulteration)
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Types of Food Fraud
• Substitution complete replacement of a food product or 

ingredient with an alternate product or ingredient (e.g. extra 
virgin oil substituted with oil of a lower cost; substituting higher 
value fish with lower cost)

• Dilution partial replacement of a food product or ingredient 
with an alternate ingredient (e.g. dilution of honey with sugar 
syrups; olive oil with other oil; addition of horse meat to ground 
beef)

• Artificial enhancement addition of unapproved chemical 
additives to enhance the perceived quality of a product (e.g.  
addition of Sudan dyes to chili powder; addition of melamine to 
milk)
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Types of Food Fraud

• Counterfeit fraudulent labeling of a product as a brand-
name product (e.g. labeling a ketchup as Heinz)

• Origin masking misrepresentation of the geographic origin 
of a product ( e.g. routing Chinese honey shipments through 
Vietnam to avoid U.S. import duties; mislabeling imported 
shrimp as U.S. Gulf coast shrimp)

• Intentional sale of contaminated product (e.g. 
export of dioxin-contaminated fish)

• Theft and resale stolen products re-enters commerce 
through unapproved channels
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Types of Food Fraud

5/9/2018Page 45

0 10 20 30 40 50 60 70 80 90 100

Theft-resale

Distribution of contaminated

Mislabeling

Transshipment (origin masking)

Counterfeit

Artificial Enhancement

Dilution

Substitution

EMA Incidents by Type of Adulteration 



Food Fraud
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Fraud: The Preventative Control Rule 
of FSMA 

• Plan development:
– Vulnerability assessment
– Mitigation (risk-reducing) strategies 
– Mitigation strategy management 
– Training and recordkeeping

• Validate and verify that mitigation measures are 
working

• Vulnerability assessment = a dynamic continuous 
process

• FSMA concerned with food safety not economic gain
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Fraud: The preventative 
control rule of FSMA 

• Companies should have a strategy in place to 
satisfy the Intentional Adulteration (IA) Rule
– requires food and beverage companies to prevent 

or significantly minimize any acts of intentional or 
deliberate contamination of food supply which 
could have an impact on public health

– Rule will take effect in 2019
– Large businesses: July 26, 2019
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Whole Genome Sequence 
Analysis and its Impact

• Used extensively by CDC, FDA and FSIS and health authorities to 
compare strains  

• Can determine the relationship between different bacterial 
isolates with higher resolution than other analytical methods

• Data can be used as part of the decision-making in outbreak
• Reveals the bacterial genetic fingerprints
• Can show clues about antimicrobial resistance, genetic 

relationships, and key markers
• Help scientists respond more effectively to food contamination 

investigations of foodborne outbreaks
• GenomeTrakr started in 2012. More illness clusters were 

detected, detected sooner, more cases the illness were linked to 
food source
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Role of New Methods in Food 
Safety

• Faster intervention and corrective actions
• Fewer lost lots or reduced amount of product in a contamination 

event
• Faster reaction to a problem
• Decreased manufacturing cycle through faster release of 

inventory
• Ability to link strains of pathogens to a specific case
• Accelerates root cause analysis 
• Rapid pathogen testing can be useful in preventing an outbreak 

of illness
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Available Methods
• Growth-based methods

– Enrichment methods, chromogenic plates, and film-based

• Immunological-based methods
– ELISA and lateral-flow immunoassay, immuno separation 

(IMS) such as immunomagnetic separation (IMS).

• Molecular detection methods
– PCR, multiplex PCR, qPCR, NASBA, LAMP and DNA 

microarray

• Biosensor devices
– Optical, electrochemical, mass-based, thermometric, 

micromechanical, or magnetic

• Whole Genome Sequencing
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Difficult Choices
• Criteria for selection

– Accuracy of results 
– Timeliness and automation 
– Platform depth 
– System capacity 
– System support 

• Difficult Choice
– Internal (In-House Testing Lab) Or External Testing Lab
– Standard Methods Or New Methods? If New, Which New 

Method Should You Use?
– Lab accreditation
– Validation

5/9/2018Page 52



Other Topics covered on the Site 

• Blockchain
• Biofilm formation, control and removal
• Changes in FSMA rules
• Crowd Sourcing in food safety
• Hepatitis A
• Food trucks and food safety
Website: http://ask-bioexpert.com
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