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IN THE LAB AUTHENTICITY

Next-generation sequencing is
being used to assess the integrity
of food from a raw material to

a final product

oday’s food industry is truly

global, involving producers and

manufacturers from around the

world. Consumers are increas-
ingly demanding transparency about food
composition. However, ensuring trace-
ability along the entire supply chain, from
primary production to the end-consumer
product, is challenging. The number of in-
termediaries and geographical locations
involved in manufacturing processes cre-
ates a network that requires the most ad-
vanced traceability systems.

On the analytical side, food traceabil-
ity remains a challenging topic. The aim
of the traceability system is to guarantee
the integrity of food from a raw material
to a final product for the end consumer.
Many methods have been proposed to
track ingredient composition and iden-
tification along the supply chain. How-
ever, until now, very few methods have
been identified that can really tackle this
complex problem. These include DNA-
based methods more focused on species
identification and chemical methods, like
stable isotopic analysis, which is a very
powerful tool for origin and wild/farmed
ingredient tracking.

Within food traceability, one of the hot
topics is food authenticity to guarantee the
correct composition of a product according
to the description of that product and what
is expected to be included in it.

Today we are seeing food authenticity
being introduced to the routine testing
and regulatory arena. Recent food fraud
scandals mean it is imperative that the
industry be able to identify the food in-
gredients that compose each food prod-
uct, whether meat-, fish-, or plant-based.
However, ready-to-eat products that are
generally composed of several ingredients
are more complex, particularly if those
ingredients are sourced from different
geographical origins, each with its own
requirements. This means that the global
food industry needs to adapt to the chal-
lenges presented by a dynamic and rapidly
growing food market.

Popularity of NGS

The introduction of DNA-based tracing
methods brings new and very powerful
tools for identification of many ingre-
dients in processed food products. One
of the most recent DNA-based methods
introduced for food analysis is next-

generation sequencing (NGS). This
method is dramatically changing the ana-
lytic approach, moving from the detection
of one or a set of species to determining all
speciesina sample.

Currently, NGS is the only method that
ensures the correct identification of spe-
cies in complex foods. Its use by all major
laboratories for food authenticity analysis
is increasing.

The NGS method is based on DNA
analysis through DNA sequencing and
produces millions of individual DNA
sequences all grouped in a single file.
With NGS, different sequences can be
produced from the various DNAs com-
posing the food product. This means
that the method is appropriate to use
in products containing many ingredi-
ents visually not identifiable and mixed.
Basically, since each different ingredi-
ent contains a unique DNA sequence (its
own fingerprint), NGS will virtually
sequence each one of the DNA molecules
present in a sample to produce individual
DNA sequences for each. Therefore, un-
like the Sanger DNA sequencing method
that originates only one DNA sequence
from a food sample, NGS is the method
of choice for DNA sequencing identifi-
cation of products containing multiple
ingredients.

Using appropriate software, the scope
of NGS is virtually unlimited and it can
be used on any kind of sample DNA,
whether it contains different DNA
sequences or not. This means that any
kind of species can be detected, as the
analytical method is no longer focused on
detection of a limited number of species.
Despite different NGS platforms avail-
able in the market, all of them are used
to obtain sequences of defined regions
in the DNA molecules and produce huge
text files containing millions of individual
sequences.

Specific genes are well known for spe-
cies identification and include nuclear
(e.g., ribosomal RNA genes), mitochon-
drial (e.g., COI), and chloroplast (e.g.,
rbcl). When a sample is analyzed the
question is no longer: “Are species X, Y, or
Z present in the sample?” Using NGS the
question is: “Which species are present in
the sample?”

(Continued on p. 38)
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(Continued from p. 37)

Since all sequences obtained can be
compared with a specific DNA database,
each match between the obtained NGS
sequences and the database originate
a species ID result, producing a list of
species instead of a presence/absence
result for targeted species. Additionally,
using appropriate software, aratio of DNA
sequences obtained for each species can
be created. Due to the untargeted nature
of this method even exotic species can
be identified.

The Challenge of Fragmented DNA
DNA-based methods are limited by the
need to obtain DNA fragments with the
necessary integrity to perform the analy-
sis. In some products, specifically those
that have been highly processed, ingredi-
ent DNA can be highly fragmented or even
absent. When DNA is highly fragmented,
it is essential to guarantee that the DNA-
based method used will allow the detec-
tion of DNA fragments as small as 100 base
pairs, or even lower.

The smaller the DNA fragment to be
analyzed, the more difficult it is to differen-
tiate between closely related species. The
best strategy is to use a DNA sequencing
method that obtains the full nucleotide
(A, T, G, C) sequence of the target region to
be analyzed. Real-time polymerase chain
reaction’s (PCR’s) fluorescent signal is a
limitation for the detection of cross species
reactivity, and may produce false positive
results, especially in complex food prod-
ucts containing multiple ingredients.

DNA Barcoding Strategy
Probably the most well-known use of DNA
sequencing for food authenticity is the
DNA barcoding strategy that is already
in use by many regulatory entities in the
sector. Perhaps one of the most widely
used barcoding methods is the one for
fish-based products, enabling fish species
identification by regulatory bodies in the
U.S. and Europe. However, this method
is not suitable for processed samples that
contain multiple ingredients (species) as
it only enables the identification of a
unique species. Food products containing
multiple species cannot be analyzed with
this approach.

With NGS a similar barcoding ap-
proach can be used by sequencing defined
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DNA regions and comparing the results
with the same DNA/species databases
used for the classic Sanger DNA sequenc-
ing approach.

The DNA Sequence Database

One of the key points when using a
DNA-sequence producing method like
NGS is the reliability of the databases that
are used for species identification. Many
efforts have been made in recent years
to try to ensure the reliability of the DNA
sequences contained in the databases,
including using reference material that is

Recent food fraud scandals
mean it is imperative that
the industry be able
to identify the food ingre-
dients that compose each
food product, whether
meat-, fish-, or plant-based

sequenced and included on the database.
Using bioinformatic tools to analyze pub-
lic data is also valuable work so long as
the DNA sequence analysis tools are used
correctly. The use of multiple DNA align-
ments and phylogenetic analyses is crucial
for ensuring the reliability of the sequence
included on the databases. Because NGS
is highly customizable, it makes it possible
for any lab to produce its own DNA data-
base to ensure its quality.

Wider Availability of NGS

Given the recognition of NGS as a power-
ful tool, the first workflow for using NGS
for species identification on food was
announced for the market in November
2018, making the method available to any

laboratory working in food production.
Additionally, NGS has been introduced
into standardization, namely at the ISO
level, to start to define the minimum
requirements related with all pre- and
post-bioinformatic analyses required
during NGS analysis. This includes not
only the DNA sequence itself that depends
on the NGS platform used, but also the
definition of the DNA regions to be ana-
lyzed and the DNA databases used for spe-
ciesidentification.

The availability and use of an untar-
geted approach is of great importance.
Experience tells us that when authenticity
issues are involved, a targeted approach is
not suitable, as it will only deliver a result
for the species targeted. If a product con-
tains any additional species besides those
targeted by PCR analysis, no information
will be available.

A Changing Regulatory Landscape
Along with issues of authenticity, local
regulators respond to increased concern
about anything that can impact human
health. This adds more layers of regulation
to food markets.

Furthermore, today’s consumers are
much more concerned about a product’s
ingredients. There is often a financial con-
cern that they are paying for something
that is not as labeled, or is not what they
paid for. Additional consumer concerns
relate to allergens, food intolerances, spe-
cies protection, and species sustainabil-
ity, amongst others. Nutritional content
is highly dependent on a product’s ingre-
dients, and the full or partial substitution
of any specific ingredient can impact this.
Any of these concerns can be highly dam-
aging to a food brand as consumers can
rapidly lose confidence.

One of the biggest advantages of NGS
testing is its untargeted nature that en-
ables full knowledge of the DNA content
of a food sample. In addition, virtually
any kind of DNA sequence can be identi-
fied using the appropriate bioinformatic
tools available. The use of NGS can have a
huge impact on all matters related to food
integrity including authenticity, safety,
and traceability. m

Dr. Gadanho is the global food molecular business devel-
opment manager for SGS Molecular. Reach him at mario.
gadanho@sgs.com. Dr. Pandiani is the global food molec-
ular business manager for SGS Molecular. Reach him at
franck.pandiani@sgs.com.

www.foodqualityandsafety.com
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Fitting Traceability into
Produce Safety: Keeping it Real

BY TREVOR SUSLOW, PHD, ED TREACY, JOHNNA HEPNER, AND VONNIE ESTES

he first step on the road to pre-

venting the next multistate food-

borneillness outbreak is honesty

and openness throughout the
supply chain, and broader adoption and
participation in existing and emerging
supply chain traceability tools is an im-
portant part of this. The hard work ahead
to advance public health protection is
much more than instantaneous lot track-
ing based on distributed ledger technol-
ogies (now often and more generically
referred to as blockchain) or alternative
open-participation traceability platforms.
Clearly this is an important investigative
tool needed to serve the food industry by

assisting public health agencies during an
emerging outbreak.

However, it is also a largely retrospec-
tive tool as far as illness prevention is con-
cerned. Itis activated several steps after an
outbreak is recognized and the hypothesis
generation and epidemiological process
has begun to focus in on acommon, impli-
cated food vehicle.

Having an unbroken and timely trace-
ability chain may prevent further exposure
and illnesses by removing contaminated
product from distribution, inventory, food
establishments, and consumer Kkitchens,
refrigerators, and freezers. Significant en-
hancements in training and foundational

Manufacturing & Distribution

TRACKING & TRACEABILITY

advancements in produce safety systems
are needed to provide the unseen but ac-
cessible data and documentation layers
behind the lot coding transaction ledgers.

Traceability is a key component in any
modern food safety program and can be
an important companion tool in quality
management and improvement efforts.
Adopting a sound- and scale-appropriate
traceability system isn’t just good busi-
ness practice—your operation may be
covered by federal regulations under the
Food Safety Modernization Act (FSMA).
These regulations require a recall pro-
gram, which minimally dictates having
a rudimentary track and trace system in
place. The basic requirement is to be able
to determine one step back and one step
forward in all aspects of product handling
and distribution to the end-consumer.
This necessitates the ability to determine
what product was received, who it came
from, and what was done with it. For raw
agricultural commodities, current market
standards may require product receivers
and handlers to have in place a routinely
tested and verifiable traceability system
to rapidly get back to a harvest date, a
harvest crew, a mobile or mechanized
harvesting unit, and even a field location.
Businesses meeting the current defi-
nition of a farm that are growing, harvest-
ing, handling, or holding covered crops
subject to the FSMA Standards for the
Growing, Harvesting, Packing, and Hold-
ing of Produce for Human Consumption
(Produce Safety Standards, or PSS) are
not required to have a formal food safety
plan or traceability system. Regardless,
many handlers, market-standards, and
“approved-supplier” audit requirements
from buyers mandate at least the one-
step-back-one-step-forward tracking ca-
pability, including clear and defensible
lot coding practices. Sprout growers are
similarly covered under the PSS but have
additional testing, recordkeeping, and
(Continued on p. 40)
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(Continued from p. 39)
recall-motivated tracking requirement
expectations.

Traceability and recall programs are
mandated for registered facility businesses
that are subject to the FSMA Current Good
Manufacturing Practice, Hazard Analysis,
and Risk-Based Preventive Controls for
Human Food. They must encompass the
potential need, based on the hazard analy-
sis, for supply chain controls and oversight
management related to the FSMA Foreign
Supplier Verification Program.

The ability to trace product into and
out of an organization is like taking out
an insurance policy: Most times it is not
needed, but when it is, it proves highly
beneficial. A well-designed and managed
track-and-trace program will prove its
value in times of crisis and in preserving
your organization’s credibility. Recent ex-
periences during the 2018 romaine lettuce
outbreaks have, once again, graphically
underscored the high potential for sub-
stantial collective economic losses and
erosion of consumer confidence resulting
from lapses and gaps in step-wise, hand-
off-to-handoff supply chain traceability.

Such a system can also be used defen-
sively or offensively in a product quality
claim or dispute, in conjunction with an
internally or externally activated stock
recovery, market withdrawal, recall, or
related to an outbreak investigation. One
of the key benefits of a good traceability
system is that it expedites removing your
company from the implicated pool of
suppliers in the event of a recall or out-
break. Another benefit is that it can rapidly
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and efficiently provide implicated lot in-
formation for public health investigators
as they conduct a traceback effort based
on epidemiological evidence. Equally,
rapid and definitive tracking allows you to
communicate clearly and in a timely man-
ner with your customers and, ultimately,
your customer’s customers along the sup-
ply chain.

The requirements of a good traceabil-
ity system are capturing and recording
the key data elements at the critical track-
ing events.

Critical tracking events are those in-
stances where product is moved between
premises, is transformed, or any instance
that is determined to be a point where data
capture is necessary for effective tracing.

Specifically, the critical tracking events
are:

1. Transformation input (used to create
another product or item);

2. Transformation output (product cre-
ation or manipulation);

3. Shipment;

4. Receipt;

5. Disposal; and

6. Consumption.

The ability to query and extract key
data elements in a seamless manner is
critical. The key data elements that should
be digitally captured, stored, and electron-
ically retrievable are:

e Item number or Global Trade Item
Number (GTIN) and uniquely identifi-
able product description*;

« Quantity on hand;

b S
-4

The refinement and
adoption of digital
supply chain ledgers
will greatly improve the
speed and accuracy of
traceability in defining
outbreaks and removing
implicated foods from
the marketplace.

« Physical location at which the prod-
uct was last handled, whether at the
packer, processor, or another location;

e Incoming lot number(s) of product
received;

» Amount of product created, packed,
shipped, consumed, or eliminated
from lot association;

« Continuity of an incoming lot or record
of lots included—for example, follow-
ing comingling or repacking to create
anew lot code;

« All physical locations to which cases
were shipped;

e Lot number(s) shipped to each
location;

« Date(s) and time(s) product was re-
ceived and/or shipped to all locations;

e Date(s) and time(s) each lot was
packed, processed, or harvested; and

« If applicable, all ingredients used in
product, with lot numbers, facility at
which they were manufactured, and
date(s) and time(s) they were received.
There are many system applications

that record the key data elements at all
critical tracking events in use in the fresh
produce industry today. Some of these
applications are utilizing the blockchain
data sharing protocol while others run
on proprietary databases. These appli-
cations are designed to provide supply
chain transparency while also providing
traceability. The value of these visibility
platforms is to gain a supply chain-wide
view of the products from harvest through
to point of sale to the consumer to identify
when there are delays, unnecessary steps,
or less-than-ideal conditions. It is reason-

www.foodqualityandsafety.com
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able to anticipate that transparency in
time temperature controls for food safety,
alluded to briefly below, would also be
captured and visible in modern traceabil-
ity systems.

Complete “mass balance” of each
lot is an attainable goal of sound trace-
ability systems. Ability to account for 100
percent of product received or created is
a must. It is equally as imperative for lot
number and manufacturing facility to
appear on each case of product, and lot
number(s), quantity, and shipping lo-
cation to appear on invoices and bills of
lading as well.

A fresh produce industry best practice
capable of executing case-level tracking
is the Produce Traceability Initiative (PTI)

label, which is foundational in functioning
as the bridge between the physical goods
and any of the tracked information that
would be contained within blockchain’s
virtual ledger—composed of blocks of
linked and sequential data. All traceabil-
ity systems should be regularly audited,
and effectiveness of recall implementation
tested to ensure the procedures and train-
ing are current and effective.

One of the mandates of FSMA is that
FDA work with industry and both assess
and conduct pilot traceability programs
to improve public health protection. PTIis
currently working in conjunction with FDA
for evaluating the fidelity and sufficiency
of traceback data for these audits and tests,
aswell as functionality, as in the event of a
product recall.

Data tracking and collection will be imper-
ative in the coming years. Data stand to be-
come the next most used natural resource.
Of the 2.5 quintillion bytes of data created
each day across all industries, only 1 per-
cent is collected, analyzed, and used.
There is alarge opportunity for blockchain

and other technologies to collect data and
turn the resultant data mining and anal-
ysis into insights and quick actions. This
capability will benefit traceability as well
as other key aspects including the design,
implementation, and oversight of produce
safety systems.

Clearly, these digital platforms will
be helpful in that they do allow investi-
gators to trace data digitally all the way
back to harvest, and beyond into crop
management inputs, upon request. This
is a significant advancement over the
basic requirement of bi-directional one-
step increments already in place within
many traceability programs, and not just
among the larger producers. A diversity
of data capture and software solutions
are available, but, unfortunately, not all
inter-compatible.

It is predicted that these digital plat-
forms will be able to link a valid food safety
audit to each transaction. This will validate
that thereis a credible, basic snapshot ver-
ification of practices and all supporting re-
quired and additional documentation and
records are in place from each participant
in the supply chain.

Produce Marketing Association (PMA)
recently led an effort to enable this process
by developing the Trellis Data Framework
for digitally sharing audit data. There are
also alerts that can and are being set up
to flag when there is a discrepancy or vi-
olation of time, temperature, humidity,
etc. that will complement supply chain
visibility applications/platforms in using
blockchain technology to supplement food
safety systems.

There are many examples of where
blockchain technology is being used
with PTI and the Trellis framework to
record and share relevant audit data
across the supply chain. Perhaps the
most well-known of these examples is
Walmart’s use of IBM’s blockchain tech-
nology to monitor and track the data of
its fresh produce supply and distribution.
Other instances include the Dole Food Co.
working with Centricity, a grower-owned
partner, to leverage the Trellis framework
to connect audit data to the blockchain.
These types of pilot programs and collab-
orative efforts help provide the produce
industry with mechanisms to standardize
data sharing for more efficient and time-
lier traceback.

As it stands, the too-common experi-
ence is that the “last mile” to the point of
purchase or point of consumption is the
weakest link in the currently complex
and too often gap-plagued supply chain
trace-forward-trace-back sequence. This
means that the lack of lot numbers and
clearly identifiable product information
being recorded by buyers or distributors/
wholesalers creates a broken link and
barrier to establishing clear supply chain
convergence in traceback investigations.
This invariably slows down or stalls the
investigation, limits uncovering the full
scope of implicated product distribution,
or results in failure to identify a minor, but
widely distributed and consumed com-
modity or ingredient.

While blockchain technologies and
traceability systems will help close this
gap, traceability itself is unequivocally
incapable to fundamentally improve
the foundation of food safety programs,
and the prevention and mitigation of
contamination. Traceability programs,
in reality, are the insurance coverage
activated only for recalls and foodborne
illness outbreaks.

People have a deep, emotional con-
nection with their food. When they hear
that there is a problem, they want to know
what it is and that the information they
are getting about their food is accurate.
We often speak about the “race to disclo-
sure.” Speed matters; the faster we can
get accurate information to the consum-
ers, the better the outcome for all parties.
Traceability can help create strong food
safety programs and help build con-
sumer confidence. We as an industry need
all participants in the supply chain to do
their part in order to have effective whole-
chain traceability. m

Dr. Suslow is vice president of produce safety for PMA. Reach
him at tsuslow@pma.com. Treacy is vice president, supply
chain and sustainability, at PMA. Hepner is director, tech-
nology, at PMA. Reach her at jhepner@pma.com. And Estes
is PMA's vice president of technology.

* For specialty crops, a uniquely identifiable
product description should provide more de-
tail than a category, such as sweet cherry, and
should provide a recognized varietal name.
Variety differences have proved to be import-
ant in projections of defining shelf-life expec-
tations during outbreak investigations and in
developing public advisory notifications.
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Go Fish! (continued from p. 13)

manufacturers have begun to utilize
fish meal and fish oil as ingredients,
our treats stand out because we are
specifically incorporating fish skins into
our product to take advantage of the
unique functional properties of fish col-
lagen found in fish skins,” he explains.

To BE or Not To BE (Continued from p. 15)
Enforcement
Failure to comply with the BE food disclo-
sure requirements is prohibited, but the
consequences are relatively feeble. The
AMS enforcement authorityis limited to en-
forcing compliance through records audits
and examinations, hearings, and public
disclosure of the results of audits, exam-
inations, and hearings. The Final Rule
does not authorize civil penalties or recall
authority for violations.

During the rule-making process,
some argued that accountability is a

“These properties give our pet treat
product some unique characteristics and
nutritional benefits that we believe make
them very appealing to dogs and their
owners.” m

Leake, doing business as Food Safety Ink, is a food safety
consultant, registered SQF contract auditor, and award-win-

key aspect of a meaningful labeling
claim, and that rigorous enforcement
provisions were necessary to effectuate
the rule. AMS asserted that the enforce-
ment process, which again includes a
complaint process, investigations, audits,
hearings of limited scope, and resulting
notifications to both regulated entity and
the public, sufficiently meets the requisite
enforcement needs.

Time will tell whether and how
these regulations may need to be altered,
added to, refined, or repealed. While

Food Defense Is Good ... (Continued from p. 17)

« Food defense monitoring procedures
(21 CFR121.140(a));
» Food defense corrective actions proce-
dures (21 CFR 121.145(a)(1)); and
« Food defense verification procedures
(21 CFR 121.150(b)).
2.Food defense training and qualifica-
tions of supervisors and personnel working
atactionable process steps. (21 CFR 121.4)

IA Rule records that must be prepared
and kept include:

« The vulnerability assessment—for each
point, step, or procedure in the facili-
ty’s operation, it must evaluate the se-
verity and scale of the potential impact
on public health ifa contaminant were
tobeadded, and the degree of physical
access to the product;

« The ability of an attacker (from outside
or inside the facility) to contaminate
the product (21 CFR 121.130);

« The mitigation strategies applied at
each actionable process step to signifi-
cantly minimize vulnerabilities—the
facility must include a written expla-
nation of how each strategy minimizes
the vulnerability (21 CFR 121.135);

« Food defense monitoring of the mit-
igation strategies with adequate fre-
quency to provide assurances that

42 FOOD QUALITY & SAFETY

they are being consistently performed
(21 CFR121.140);

« Records of food defense corrective ac-
tions to be taken if mitigation strategies
are not properly implemented (21 CFR
121.145); and

» Food defense verification that monitor-
ing is being conducted, that appropri-
ate decisions about corrective actions
are being made, that mitigation strat-
egies are being properly implemented,
and that a reanalysis of the food de-
fense plan has been conducted, as ap-
propriate, according to 21 CFR 121.157.
(21 CFR 121.150).

Maintaining Trustworthiness
So, why is food defense good for business?
As a food-related facility covered un-
der the requirements of the IA Rule, trust-
worthiness must be earned by partnering
with others occupying space in the global
supply chain. This is done by making a
management commitment and resource
investment to ensure cooperative under-
standing and sharing of responsibility to
mitigate international product security
risks. Even if a food-related facility is not
covered by regulatory statute under appli-
cable FSMA rules, including the IA Rule,

ning freelance journalist based in Wilmington, N.C. Reach
her at LLLeake@aol.com.

For bonus content on the seafood mar-
ket, go to the February/March 2019
issue at www.FoodQualityandSafety.
com/issue/february-march-2019/.

the Final Rule will not be perfect for
every consumer every time, we am
pleased that the Final Rule, whatever
its faults, will provide consumers with
additional information from which to
answer that age-old question: To BE or
nottoBE. m

Stevens, a food industry attorney, is a founding member
of Food Industry Counsel, LLC. Reach him at stevens@
foodindustrycounsel.com. Chappelle is also a food industry
lawyer and consultant at the same organization. Reach him
at chappelle@foodindustrycounsel.com.

commercial agreements between supply
chain parties may still contain language
that requires FSMA compliance to specific
FSMA rules and their provisions prior to
engaging in the purchasing, manufactur-
ing, and sale of goods. A relationship in
food defense requires honest and effective
communication of clear expectations
among all stakeholders.

With the exception of an opportunis-
tic intentional terrorist attack using toxic
agents, most perpetrators, in their deceit,
have no intent of harming life. Sadly, akin
to a food safety incident that occasionally
escapes detection and control, supply
chain food defense breaches that the IA
Rule now addresses can have serious ad-
verse health consequences or death for
human or animals. Everything possible
must be done to intercept these product
security issues before they become public
health concerns. The chain of food pro-
tection and product security custody and
trustworthiness, once broken, has already
been proven to be both difficult and costly
toregain. m

Park is the principal for Food-Defense, LLC. He has practiced
food protection technical and management consulting for
46 years, is an FDA-recognized international processing
authority, and an FSPCA PCQI Lead instructor. Reach him
at dkpark72@aol.com.

www.foodqualityandsafety.com



Simplifying Complex World of ... (Continued from p. 19)

be transferred to that product especially on
the initial amount of product made after
changeover. However, depending upon the
amount of residue remaining of the equip-
ment surface and the volume of the next
product that passes over that equipment
surface, the residues may not always be
detectable in that next product. The testing
of finished product is the only way to de-
termine if detectable residues are present.

Events

FEBRUARY

25-28

Global Food Safety Conference

Nice, France

Visit https://www.theconsumergoodsforum.com/events/
gfsi-conference.

MARCH

6-8

Consumer Food Safety Education Conference
Lake Buena Vista, Fla.

Visit https://cfsec2019.fightbac.org

orcall 202-220-0651.

For obvious reasons, food companies
arereluctant to test finished food products
for undeclared allergens because the pres-
ence of such residues means that the prod-
uct cannot be sold. However, the ultimate
validation of an allergen cleaning proce-
dure involves ensuring that no detectable
residues are present in the finished prod-
uct. Ifarobust swabbing strategy has been
used and no allergen residues have been

17-21

Pittcon 2019

Philadelphia, Pa.

Visit https:/pittcon.org/pittcon-2019,

email info@pittcon.org, or call 800-825-3221.

APRIL

8-11

High Pressure Processing Short Course

and Workshop

Bedford Park, IIl.

Visit https://www.eventbrite.com/e/high-
pressure-processing-short-course-and-workshop-
registration-46418095774.

MAY

6-9

Food Safety Summit

Rosemont, III.

Visit https://www.foodsafetystrategies.com/
food-safety-summit.

21-23

Food Microbiology Short Course
University Park, Pa.

Visit http://agsci.psu.edu/foodmicro
orcall 877-778-2937.

JUNE
2-5

IFT19

New Orleans

Visit https://www.ift.org/.

detected by swab with LFD, then it is very
unlikely that allergen residues will be de-
tected in the finished product. In those cir-
cumstances, testing of the finished product
does serve as the ultimate validation. m

Dr. Tayloris the co-founder and co-director of the Food Allergy
Research and Resource Program (FARRP) at the University
of Nebraska, Lincoln. Reach him at staylor2@unl.edu. Dr.
Baumert is the co-director at FARRP. Reach him at jbau-
mert2@unl.edu.

11-13

Food and Airborne Fungi & Mycotoxin
Short Course

University Park, Pa.

Visit https:/bit.ly/2FNgS77
or call 814-865-8301.

17-18

22nd World Congress on Nutrition
and Food Sciences

Brishane, Australia

Visit www.nutritionalconference.com.

18-20

53rd Annual Microwave Power Symposium
(IMP153)

Las Vegas

Visit http://impi.org/symposium-short-courses/,
call 804-836-7125,

or email molly.poisant@impi.org.

OCTOBER

30-31

China International Food Safety & Quality
Conference

Beijing City, China

Visit www.chinafoodsafety.com.

Have an Upcoming Event to Promote?

If you have an upcoming industry event that
you would like considered for inclusion in our
online and print listings, go to www.foodqual-
ityandsafety.com/events/ for info or contact
Ken Potuznik at kpotuzni@wiley.com.
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NEW PRODUCTS

Food Processing Sanitation

Elite 360 with Precision Application Technol-
ogy electrostatically applies an antimicrobial
intervention to cover a product, using the
leastamount of antimicrobial possible, while
still being as effective as possible. The Preci-
sion Application Technology not only reduces
pathogens, but according to the company it
can reduce chemical and water usage by as
much as 95% and has shown up toa 2.0+ log
reduction and 360° product coverage, as well
as reducing wastewatertreatment costs. Elite
360 is currently on the market for red meat
processors and will be available foruse inthe
produce and poultry industries in the second
half of 2019. Birko, 800-525-0476, www.
birkocorp.com.

Cloud-Based Label Management
System

Label Cloud is a software-as-a-service solu-
tion built on the NiceLabel Label Manage-
ment System. It allows users to centrally
manage label design, product data, and
quality control, with branches, suppliers,
and partners able to access that informa-
tion in the cloud and print their own labels
locally. IT is not needed for design and de-
ployment of labels. Quality assurance is
digitalized, eliminating manual quality con-
trol processes, reducing laborrequirements
and costs, and minimizing riskand error. The
system is ideal for use in manufacturing la-
beling, allergen and nutrition labeling, local-
izedre-labeling, and supplierlabeling. Label
Cloud requires no installation. NiceLabel,
262-784-2456, sales.americas@nicelabel.
com, www.nicelabel.com.

44 FOOD QUALITY & SAFETY

Supply Chain Quality Management
The Version 8 of SupplyChainMetrix (SMX)
includes several advancements in technol-
ogy and features for the supply chain qual-
ity management solution. Updates to SMX
include enhanced partner onboarding and
maintenance, automated payment process-
ing, and a new option for document-based
specification management. Customers can
now choose between managing specifica-
tions using data-driven forms or as docu-
ment attachments, expanded ingredients
and sourcing functionality, and enhanced
configuration management. In addition,
there are new features and reports for au-
tomating the resolution of product- and
guest-related incidents between restau-
rants/retail locations, distributors, and
suppliers. ComplianceMetrix, LLC, 858-
866-8888, sales@compliancemetrix.com,
compliancemetrix.com.

Air to Air Heat Exchangers

Lightweight and easy to install, the PKS
(Pfannenberg’s Kinetic System) Series Air
to Air Heat Exchangers take advantage of a
cooler ambient environment when closed-
loop cooling is required, sealing against
gas, humidity, and dust. Designed for in-
door, outdoor, remote, and washdown
applications that require a closed-loop
system to protect electronics, systems
are ideal for protecting against corrosion
and contamination in the food and bever-
age industry. Available in five configura-
tions: 22, 45, 64, 100, 150, and 180 watts
per°C. Pfannenberg, 866-689-0085, www.
pfannenbergusa.com.

Detectable Food Temperature Probe
Made from Detectamet’s detectable poly-
mer, the company’s new temperature
probes are both metal detectable and X-ray
visible. This digital food temperature probe
features a smooth, durable surface and its
wide measuring range makes it suitable for
all food, storage, and equipment checks.
It can also be stored in a wall-mountable,
detectable holder for easy access at each
crucial stage in the food production and
storage process. Detectamet Ltd., sales@
detectamet.com, www.detectamet.co.uk.

‘ Business Briefs

Fapas launches proficiency tests for poly-
cyclicaromatic hydrocarbons in shellfish
and perfluoroalkylated substancesin sea
fish. Italso releases two tests to identify
and quantify ergot alkaloids in multigrain
baby food products and tropane alka-
loids in cereals.

3M Food Safety’s Molecular Detection
Assay 2—Campylobacter earns Perfor-
mance Tested Methods Certificate num-
ber 111803 from the AOAC Research
Institute.

AIB International releases the new
Baking Process Kill Step Calculator for
fruit-filled pastry.

Testo North America achieves certifica-
tion for its Testo 104 family of food ther-
mometers according to NSF/ANSI Stan-
dard 2—Food Equipment.

Registrar releases version 2.0 of the FDA
Compliance Monitor to facilitate indus-
try compliance with the FSMA compli-
ance tool.

www.foodqualityandsafety.com



Filter Cartridge

Gold Cone X-Flo (GCX) filter cartridge for high-efficiency industrial
dust collection uses a proprietary inner pleat pack with an open-bot-
tomed inner cone of media that expands the usable surface area of
the cartridge. Because the HemiPleat design exposes more media to
the airstream, more dust is loaded on the filter and released during
pulse cleaning. The cone is configured so that pulsed air is evenly
distributed top to bottom along the outer pack of the filter and down

through the inner cone pack. That means with each pulse, the GCX
cone cartridge ejects more dust out of the collector, straight down to the hopper. Thesefilters
are available in a selection of regular or nanofiber media and meet EPA particle emission
requirements. GCX filters were designed specifically for Camfil APC’s Gold Series X-Flo dust
collector. Camfil APC, 800-479-6801, filterman@camfil.com, www.camfilapc.com.

Statistical Process Control

The new Statistical Process Control (SPC)
feature in Safefood 360°s Food Safety
Management Software system is an indus-
try-standard methodology for measuring
and controlling food safety and quality
during the manufacturing process. Data in
the form of product or process measure-
ments are obtained in real time and an-
alyzed to determine the capability of the
operation to meet requirements. This is par-
ticularly helpfulwhen it comesto controlling
CCPs and operation PRPs. SPC automati-
cally crunches monitoring data to produce
process control charts, distribution curves,
and calculate Cp and Cpkvaluesto provide a
clear picture of process capability. Safefood
360°, 855-3663-360, team@safefood360.
com, www.safefood360.com.

Dual Canister Water Filtering System
The Dual Canister Water Filtering System
found on the new Sanitary Zero Maintenance
Screen from Lyco Manufacturing works by
automatically purging and switching filters
without manually changing or isolating
valves. These actions eliminate the need to
have one or more employees monitor and
service theirwaterfiltration system. The sys-
tem can filter between 50 to 400 gallons per
minute, and captures particulates as small as
200 microns, making the water clean enough
to be used a second time. CIP systems stop
blinding, rotating nozzles for sanitation.
The Sanitary Zero Maintenance Screen is
designed for water reuse as it filters waste-
water from food-based applications such as
inside/outside bird washers, and reclaims it
for re-use back in the processing lines. Lyco
Manufacturing, 920-623-4152, sales@ly-
comfg.com, www.lycomfg.com.

Advertiser Directory

Surface Sanitation System

BioSpray-10 is a portable option for sur-
face sanitation that is designed to limit the
growth of bacteria and other pathogens that
can be missed with other methods of sanita-
tion. It has many of the same features as its
predecessor, BioSpray-20, but in a smaller,
lightweight system. BioSpray-10 is safe for
use around water-sensitive equipment and
machinery. The system is non-electric, with
no power source required. Goodway Technol-
ogies, 800-333-7467, www.goodway.com.

Al Label and Date Code Verification
APRIL Eye is an artificial intelligence-based
vision system for date code verification. The
system removes the operator from the date
code verification process, achieving full au-
tomation to reduce the risk of product recalls
and emergency product withdrawals caused
by human error on packaging lines. By tak-
ing photos of each date code, the system
canread them back using scannersto ensure
they match the programmed date code for
that product run, allowing manufacturers to
achieve unmanned fulltraceability. Running
atspeeds of over 300 packs a minute, italso
allows them to increase throughput. The pro-
duction line comes to a complete stop if a
date code doesn’t match, ensuring that no
incorrect labels can be released into the sup-
ply chain. OAL, sales@oalgroup.com, www.
oalgroup.com.
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SCIENTIFIC FINDINGS

For access to complete journal articles mentioned below, go to “Food Science Research” in the
February/March 2019 issue at www.foodqualityandsafety.com/issue/february-march-2019/, or
type the headline of requested article in website’s search box.

ARTICLE: Irrigation-Induced Salinity Affects Olive Oil Quality and Health-
Promoting Properties

Olive oil, a functionalfood, isincreasingly produced from trees irrigated with water containing
high concentrations of salts. This review studies the effects of irrigation-induced salinity on
quality and health-related compounds in olive oil. Trees were grown in lysimeters with con-
tinuous control and monitoring of root-zone salinity. Salinity in the root zone was altered by
changing irrigation solution salinity or by changing the extent of leaching. Extracted oil was
analyzed for quality parameters including free fatty acid content, polyphenol, tocopherol, ste-
roland carotenoid levels, fatty acid profile, and antioxidative capacity. Journal of the Science

of Food and Agriculture, Volume 99, Issue 3, February 2019, Pages 1180-1189.

ARTICLE: Microwave Processing—Current Background and Effects on the
Physicochemical and Microbiological Aspects of Dairy Products

Overheatingis stilla major problemin the use of conventional heating for milk and various dairy
products because it leads to the lowering of quality and sensory and nutritional values. Micro-
wave (MW) heating has been credited with providing superior-quality dairy-based products
with extended shelf life, representing a good alternative to conventional heat treatment. The
main drawback of MW heating refers to nonuniform temperature distribution, resulting in hot
and cold spots mainlyin solid and semisolid products; however, MW heating has been shown
to be suitable for liquid foods, especially in a continuous fluid system. This review describes
the main factors and parameters necessary for MW heating technology in dairy processing,
considering the theoretical fundamentals and its effects on quality and safety aspects. MW
heating has demonstrated the ability to destruct pathogenic/spoilage microorganisms and
their spores, and also inactivate enzymes, thereby preserving fresh characteristics of dairy
products. Comprehensive Reviews in Food Science and Food Safety, Volume 18, Issue 1, Jan-
uary 2019, Pages 67-83.

ARTICLE: A Review of the Use of Biostimulants in
the Vineyard for Improved Grape and Wine Quality
Foliar application of biostimulants (including resistance
inducers or elicitors) in the vineyard has become a strategy
to prevent plant diseases and improve grape quality on the
grapevine. This also represents a partial alternative to soil
fertilization, avoiding some of the negative effects to the en-
vironment from leaching of nutrients into the groundwater.
The foliar applications that most promote the synthesis of
secondary metabolites in grape berries are treatments with nitrogen, elicitors, other biostim-
ulants, and waste from the agricultural industry. However, the impact of their use in the vine-
yard depends on a numberof conditions, including mainly the type of compound, application
rate, timing and number of applications, and cultivar. This article summarizes the influence
of biostimulants as foliar applications to grapevines on grape amino acids and their phenolic
andvolatile concentrations to define the mostimportant factors in their effectiveness. Journal
of the Science of Food and Agriculture, Volume 99, Issue 3, February 2019, Pages 1001-1009.
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ARTICLE: Cold Plasma for Effective
Fungal and Mycotoxin Control in Foods

Cold plasma treatment is a promising inter-
vention in food processing to boost product
safety and extend shelf life. The activated
chemical species of cold plasma can act
rapidly against microorganisms at ambient
temperatures without leaving any known
chemical residues. This review presents an
overview of the action of cold plasma against
molds and mycotoxins, the underlying mech-
anisms, and applications for ensuring food
safety and quality. The cold plasma species
acton multiple sites of a fungal cell resulting
in loss of function and structure, and ulti-
mately cell death. Likewise, the species cause
chemical breakdown of mycotoxins through
various pathways resulting in degradation
products that are known to be less toxic.
Comprehensive Reviews in Food Science
and Food Safety, Volume 18, Issue 1, January
2019, Pages 106-120.
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ANNUAL MEETING - JULY 21-24 Sure Bet!

Join more than 3,600 food safety

professionals at the world's leading

food safety conference, and take part

in hundreds of informative symposia,
roundtables, and technical presentations
throughout four days. IAFP's Professional
Development Group on-site meetings
provide additional opportunities to share,
learn and network with your peers about
today's food safety challenges.

Our commitment to Advancing Food
Safety Worldwide®is second to none.

Go the distance by attending
IAFP 2019!

International Association for 6200 Aurora Avenue, Suite 200W | Des Moines, lowa 50322-2864, USA
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