FOOD ALLERGENS NONSTOP SANITATION | GIVE UVC A TUMBLE | HUMIDITY CONTROL

Q

ALY

Volume 6 Number 2
OO D : APRILMAY 2009

uall

Farm to Fork Quality Assurance

il .

nology is one tool for |
aceability through e# <
the food chain

GoDe AY

WILEY-
CARPEDIEM | (/5 xckweLL

www.foodgquality.com




Thureday. Julv 23 2008 8:00 AM

(«

OR THE PAST 100 YEARS, the Food
anc Drug Administration and the U.S.
Department of Agriculture have put most
of theirmoney into visual inspection ca-
pabilities. Many of the people conducting
these visual inspections are called mar-
ket'ng specialists, a term that implies a
forns on making sure things lonk good
rather than making sure they are good.

Coming from a hackground where
implementing world-class quality sys-
tems is paramount to e success of most
electronics manufacturers, it is easy to
sée the shortcomings in America’s food
supply chain. Visual inspection never has helped to provide
quality products—and never will. The products will look good,
but quatily will always remain in question. In the technology
producing world, materials are tracked, tests are perfored to
determine most aspects of cuality, and strong controls are imple-
mented that allow manufaciurers o idenrify, isolate, remove, and
destroy defective products. In that world, a manufacturer whose
product xills people ends up paving or going out of business,

This is apparently not true i agriculture or the food sup-
ply chain.

As an example, traceahility of produce is rare, If vou can't ind
oul where it came from, you cannot sue anyone, No one quickly
becomes responsible for an Escherichia coli or Salmonella out-
break. The food supply chain needs traceability capahilities,
measurement devices, feedback, and closed-loop cantrols to get
a handle on such situations. That's where the term “guality con-
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trol” comes from. The implica
Hon is that qaality can be con-
trolled. If we could not control

RFID
technology is

the quality, the system might be
one tool fOr | catscmyountcomens
enﬁuring In the rase of food with

safety—replace the word safety
with the word quality—prob-
lems, it can be said that the
situation in cur coentry is food
safety out of contral. And it is.
This isn't hard to understand
from a quality perspective, We
have no traceability, no meas-
urement of ological or chemi-
cal cortaminants, no feedback
loops, and no plan or pesple trained ta control a system gone
heywire before the problem enters the public domain. If we
cannot keep the problem within our own walls, we will proba-
bly be sued and go ont of business,

Fortunately, modsm quality system strategies are slowly bul
surely making their way into the [oed supply ckain realm. Whilea
greal deal of work remains to be done with regerd to the costs and
lechnological capabilities surmounding radio frequency identifi-
cation (RF1D) and sensor technology, risk assessment, raceabil-
ity, and food safety certification are clearly being pressed by the
industry and will most likely soon be required by legislation,
The food supply chain member that Is kept out of the market-
place because it cannot cr will nol comply with food safety
requirements will nct exist in the foture.

traceability
through the
food chain
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JOHN M. RYAN, PHD
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SAFE TRACE

(Conanued fom o 14) Figure 1.
Those supply chain members that comply with
and successfully implemen: a complete food
salety system as a tool to improve business oper-
ations are more likely to be able to use that to
grow their businzsses,

PRINCIPLES OUTLINED
A publication entitled Commuodity Specific Food
Safety Guidelines for the Fresh Tomato Supply
Chain, Edition 1.0 (http:/ ;www.cfsan.fda.gov/
~acrobat/tamatsap.pdfl) clearly outlines pring-
ples for produce food safety programs: “Basic
principles serve as the foundation for all food
safety programs ‘ound within the industry:
. *Oncea tomato s comtaminated, -emoving or
killing pathogens is difficult,

* Prevention of microbial contamination at all steps from pro-
duction to distriburtion is strongly favored over treatmenis to
eliminate contamination after it has occurrad,”

Principle four of the nine basic orinciples of microbial safety
states the following: “Minimize the potential of microbial con-
tamination from agricultural water used with fresh vegetables by
moniforing, documentation, and analysis of all agricultural water
sources,”

Let's assume we are atteripting to apply world-class quality
principles to the development of closed-loop quality control
focused on the prevention of microbial contamination in water
throughour the supply chain. Many think this is an impossible
task. Regardless, how might we approach this problem? We know
we reed traceabillty, measurement, and feedback, as well as
someone to take corrective action. And we know that none of
those are operational at this tine.

IMPLEMENTING A SYSTEM
Famed statistician and business guru W. Edwards Deming, one
of the early leaders in implementing quality systems. reportedly
said, “If you don’t know where to start, srart somewhere,” Onge
place to start when it comes to ensuring food safety ard quaity
is a traceakility system connected to measurement devices that
provide immediate feedback o carirg people,

RFID is an up-and-coming techrology that provides us with
the opportunity to get as cluse as possible to real-time traceability
in the produce supply chain. The techno'ogy, while not ver at

Figare 2. Traceability System (RFID, Manual, Bar Code, Label Numbers)
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Measurement, Feedback, Reaction

A farm te tork supply chain can use various types of sensor that feed data into a radi identification
{RFID) backbone. type 3 o frequency ident
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If a shipment of produce sits in the hot sun as it did in this photo, then clearly, the cold chain
has been broken.

optimal price or use levels in agriculture and “ood processing,
comes closest to allowing us to track fresh Fruits and vegetables
through the supoly chain, Slap a tag on a case, scan +t before it
leaves the farm and again when it erters and leaves the distributar
and when it arrives at the retailer, and you have a vesy postive
track system tha: alse lends itself to reverse traceability. Instead
of tracking matesials through a factary-level manufacturing line,
produce can be tracked through the entire food supply chain in
an almost real-time manner.

Certainly, barcodes or even manual dara entry to a centralized
system can help with traceatulity. But neizher has near real-time
capabilities, nor do they allow us to attack measurement devices
capable of communicating out-of- control conditions back to some
type of control system. RFID seems to hold the greates| promise
for this situation.

Remember principle four above, the one regarding monitor
ing microbial contamination levels in water? The next step is to
find ar develop some type of measuremen: capahility, prefershly
one that can provide real-time measarement of bacteria in water,
If such a device existed. and ‘f it was cheap enough, it might he
used by millions, Farmers, distribution cemters, homes, retail out-
lets, and even restaurants could frequently check their water for
harmful bacteria. Alas, the federal government has spent all ofits
money on visual inspection, so there is no known cheap real-time
metkod of detecting harmful bacteria in water, It seems a little odd
that we have spent billions on visual inspection but almost no
money on development of a cheap water bioanalysis device.

50, how do we detect and meas-
ure the bacterial content of water?
Char current measurement capakili-
ties involve taking a water sample
and sending It toa lab for analysis,
¢ The analysis is usually complete in

For two to four days, with a report most
: ofien delivered within a week or
mp Serwo two. Think about that for a moment,

Suppose there is a week lag rime be
tween taking the warer sariple and
receipt of the lab results, and the re-
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SAFE TRALCE

(Conanued from o, 15)
sults show high levels of contamination. Suppose that the water
sarrple was taken at a farm. Does the farmer wait a week belore
shipping the produce? Probably not. Where is the produce after
a week? Most likely the procuce is in your refrigerator or in the
salad you will eat in the next Sve minutes.

Suppose the water sample was taken from the produce sec-
tion of your local supermarke:? Where is the produce aweek later?
How many people have eaten it? (et the picture? There is simply
no control over the safety—read quality—
of food in our food supply chain. More
importantly, there is no set direction for
developing such control systems.

The theory is that the water activity
levels in produce keep bacterial levels
low, Water activity levels are more or less
controlled by temperature. That's why we
have develaped refrigerators. That is also
why responsible supply chain members
have developed what is called the cold
chain. If a farmer harvests ‘ettuce and
aquickly refrigerates it (many do), and the
lettuce is processed and shipped in re-
Irigerated trucks, boars, and planes (it
often is), and it is delivered to refiger-
ated distribution centers and ther into
coolers in retail outlets, you have a cold

RFID is an up-and-coming
technology that provides us with
the opportunity to get as close to

real-time traceability in the
produce supply chain as we can
get. The technology, while not yet
at optimal price or use levels in
agriculture and food processing,
comes closest to allowing us to
track fresh fruits and vegetables
through the supply chain.

A ST

chain. From a farm to an often verv cool retail shelf, the produce
is somewhat protectec, its water activity level at a non-bacterial
producing level.

But things do go awry, an example of which can be seen in
Figure 1(see p. 16), a photo of a shipment of bagged spinach and
broccoli that had been air freighted into Hawaii in temperature
prozective packaging but ended up sitting on the blacktopata
freight forwarder at a temperature of 91°F. This is an example
of a broken colc chain. Either that or there is no need to steam
the spinach when the consumer
tak=s it home,

COLLECTING,
TRAMSMITTING DATA
Suppose we did have the capa-
bility of measuring temperature
and microbes throughout the
supply chain, Also suppose we
could use an RFID system 1o col-
lect and ‘ransmit measurement
data to a cenmralized system?
What might it look like? Figure 2
[see p. 16; depicts a farm-to-lork
supply chain with wvarious
types ol measurement devices—
sensors—feeding data into an
RFID backbone

Our process helps ease your process

In food processing, your business lives and dies by its cleanliness. At ARAMARE ou- award
wirning® 10 step Total HACCP Solution can help you achieve oeace of mine, Our delvery of
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SAFE TRACE

Think about feedback this way.
Customers taking produce off of a re-
zail shelf are creating demand. They ey
are pulling food through the supply b
chain. They create a pull system.

When the produce manager sees the r:;::"
shelf munming low, he pulls produce I;:L-':in:i:.:e.;
from the store cooler and restocks the Water
shelfl. The conler manager sees the in-

ventory in the cooler at a low level. ?

Figure 3. The Supply Chain and Feedback Loops

o Procassor
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™
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H Storage
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and calls the distributor © get more
shipped. The distrisutor ships to the
store, thus reducing the distributor 2 Been braken.
invenlory levels, sc the farmer is notified to bring more into the
distributor the next day. Produce Qows like momey though our
hands, It rarely stops for long—if things are working correctly.
Ifwe stucy sensor measurement a different way (see Figure 3,
above} and add the third dimension, feedback, we can quickly
envision a system that is measuring, communicatng, and feed-
ing data back to the nex: operation, data that may be used ta
study previous operations, The farmer, for example, can watch
measurements of his produce through all later stens in tie sup-
ply chain: packaging, ransportation, retail, and so on. And if
the: retailer sees a problem, the data trail for a particular cass
can be recalled, aralyzed, and worked on. In the case of a re-
tailer receiving wilted lettuce, the system can quickly identify
where the cold chain was broken.

Feedhack from sensors can be used fo track food through the supply line and determine if the cold chain

Of more critica: importance is the ability of the system o is-
sue alerts when the cold chain is broken or when microbial con-
raminants are discovered. [t is this alert capability that allows
usto begin controlling food safety and quality, Again, the closer
the data is toreal fime, the quicker we can imercept, remove, iso-
late, and eliminate potentially dangerous produce or meat—or
any poor guality food.

RFID SEARCHES FOR ITS PLACE

A traceability system that exists anly for the purpose of traceabil-
ity or for business improvemen: purposes has not yet [ound its
proper place in the world. Traceability—indeed RFID-enabled
traceahility—provices the backbone fer establishing food supply
chain guality controls, (Continued a0 A0
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SAFE TRACE

Figure 4. Flow Diagram
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o} PO B 1) Het—S- '“;Q Hawaii State Food Safety
avanare |4 ) ““:/ Certification Requirements
cw"'lfﬁ..f‘_ o ey 1. Must Pass Risk Assessment

e System Reports 2, Must Participate in Traceatility
Py 3. Must Pass Food Safely Certificalion

A number of concepts can be combined into an integeated food safety certification system. It is important to remember that risk assessment criteria must be

established for any point in the supply chain.

(Comtimued from g, 18]

In spite of the weaknesses inherent in visual inspection, re-
[ocusing current food sefety inspection specialists will allow a
broader penetration of the market while improving the ability
to assure food safety. Curent audit strategies use 20- to 30-page
checklists full of rubber ruler data strategies.

Andits that spend time, energy, and money rating various
processes with statements such as the following are simply a
waste of time because they meet no known measurement relia-
bility or repeatability criteria:

* Water quality is known to be adeguate for the crop imdgation
method and/or chemical application.

* If necessary, steps are taken to protect rrigation water from
potential contamination.

*The farm sewage treatment system is functioning oropetly
and there is noevidence of leaking or ranoff.

* Processing water is sufficiently treated to reduce microbial
contamination,

What, exactly, Is meanl by “adequate,” “sufficient,” or
“proper?” Why spend time and money on such inadequate meas-
urement attempts? Again, the ability to separate, isolate, control,
and recall is paramount. but these are only a few of the issues
involved with traceability.

Laboratory analysis is a basic requirement if water, =oil, and
produce samples are (o be anatyzed for the multimude of chemi-
cal and biclogical contaminants that can and do impact food
suppl-es.

Detection or measurement s one thing, but creating an inde-
pendent device capable of measuring and forwarding its data
in a real-time mannoer to a centralized system designed to deliver
alerts 1s a completely different animal,

2“ FOOD GUALITY

INTEGRATED FOOD SAFETY CERTIFICATION

_ Figure 4 {above) illustrates a combination of the conceprs above

into an integrated food safety certification system. In order for
certification to ocour, three criteria must be met:

* risk assessment;

* traceability; and

« certification.

While the figure focuses or the farm as a starting peint, risk
assessment criteria must be established for any point in the sus-
ply chain. This inciudes farms, distribution centers, wholesalers,
transporters, and retail or restaurant outlets. Regardless of the size
of the operation, food safety risks do not go away. The farm, for
example, commonly puts some type of fert-lizer on the soil ard
occasionally on the produce. Chemical fertilizers and pesticides
used by most farms or the organic composts used by organic
farmers need to be tested, as does the water on those farms, Tests
should occur more than on an annual basis and should be accom-
panied by a stop order il test results are not up to specifications.

In today's world, when water is tested and found to have un-
acceptahle levels of E. coli, there is no obligation to stop using that
water. If there was a higher level of chemical and biological sur-
velllance, however, a great number of food production and han-
dling operat-ons would be put out of business for their apparent
lack of regard for human health.

Fizure 4 puts risk assessment, traceability, and an overhauled
food safety inspection system into each other's contexts. Given
a farm—designated USHI9Y4—with unavoidable chem:cal and
biological contaminants in its soil and water and on its produce,
samples are taken for the laboratory analysis part of the risk as-
sessment. A focused primary fek assessmert walk-throuzh audit
is conducted on the farm at the same time the water, soil, and pra-

wiww, Joadgualilycor




duce samples are collected. The walk-through audir evaluates dsks
while teaching the farmer aboat the type and extent of risks the
Farm exhibits.

Unece the primary risk assessment is complete and the trace-
ahility system is in place and operational, inspection staff are
called in to provide a complete food salely certification studw, It
should be noted that passing the inspection for food safety certifi-
cation is not sufficent for food safety certification in this system.
The business entity must pass risk assessment, be a firm member
of a traceabi’ity system, and pass a complete food safety audit.

Meanwhile, as the produce is shipped to distributors, stoces,
and restaurants, the operating traceability system is tagging and

SAFE TEACE

on the “does not qualifv™ list

Modern quality system strategies are slowly but surely making
their way into the food supply chain. While a great deal of work
remains to be done with regard to costs and technological capabil-
ities surmounding RFID and sensor technology, risk assessmenl,
traceability, and food safely certification are clearly being pressed
by the industry and will most likely soon be required by legisla-
tion. The food supply chain member that finds itself kept out of the
marketplace because it cannot or will not comply with food safety
requirements will not exist in the future. =

Dr. Ryan = admiristrator of the Ouality assuranca Division of the Hawail 5tate Department
of Agricufture, Jeach him at jobe.m.rvan@hawaii.goy or {808 B32-8705.

tracking cases and pallets. More impor-
tantly, temperature anc hiological sen- |
s0rs are measuring and communicating !
the results of their measurements to the
RFID system

Furthermore, all data related o the
certification status must be housed in a
hosted computer system that makes non-
proprietary data available to corperate
buyers and the general public. Public ac-
cess (o the system is provided using the
USHI (Hawail) business identifier associ-
ated with shipped produce, Note that the
USHI not only me=ets country of origin
labeling (COOL/US,) and traceability re-
quirements; it also traces the produce
back to the state of origin (Hawaii) and
the specific farm of origin (USHI9Y4). Any
person anywhere in the world can enter

quickly locate the specific farm from which
the produce came. More importantly, the |
person entering the data can review that
farm's food safety certification s:atus, {
The business owner benefits because '
the business then becomes a member of a
formal food safety certification system that
can be used to provide substantial mar-
keting power. Let's face it, top-down pres- ‘
|
|

sures from wholesalers, retail chains, and
restaurant chains are actively enforcing
fond safety compiiance, There is no es-
cape, even for the small farmer. Compli-
ance is market driven due to increasing |
public awareness of the state of the irefus- |
try with regard to E. coli, Salmonella, and |
other food safety failures,

A farm with good dsk assessment
data is part of a sclid traceahility system,
tracks the ‘emperatures of ils shipped
produce, and has passed a full food safety
certification audit, putting it in a good |
position to create demand. Buyers aren’t
looking for farms that continually make
excuses about why they cannot achieve
compliance, Such Jarms are simply placed

P )
that number into the hosting system and /ﬁ_
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The TSQ Quantum Access™ for food safety.

Fast, sensitive, multi-residue screening by LC-MS/MS.

Detecting the most minute residue levels of potential contaminants
in food is critical zo public safety and regulatory compliance. The
ultra-sensitive Thermo Scientific TSO Quantum Access can screen
for a broad range of contaminants, from malachite green in fish to
Sudan dyes in pasrika.

The TSQ Quantum Access triple quadrupole mass spectrometer,
featuring enhanced resolution and Quanlitation-enhanced Data-
Dependent™ MS/MS5, delivers unmatched specificity at the lowast
levels of guantitazion. So, you can simultaneously quantitate and
confirm usirg the searchable intemal library.

Visit www.thermo.com/efs to request our comprehzansive food

safety resource kit, and put a fast, sensitive TSQ Quantum Access
to work in your la.

1-800-532-4752 » Email: analyze@thermo.com

The T5Q Quantum Access
with Accela U-HPLC

Rigorous detection of contaminant
residues in food.

Thermo

Moving science forward
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Protect Your Company From

Food Allergens

Learn how to test for allergens and protect your reputation

ewas 12years old when he ate his last meal.
He did ot know wiat anaphylactic shock
was, but that's what happened to him after
traces of peanut in his food triggered a se-
VEre immune response,
His lungs were transplanted into a 42-
year-old female with no prior history of
peanut al'ergy. Seven months after the transplant, she suffeced
anaphylactic skock after eating a peanut butter cookie, She
survived but suffered a second anashylac-
tic shock later that same year. After doctors
questioned her, she recalled that the frst
eplsode had occurred four cays after the
tracsplant. Skin prick testing confirmed
sensitization to peanuts. This kind of peanut allergy transfer
from doner to recipient has also been described aftet liver trans-
plantation,

Food zllergies hapaen when a person's imrrune system re-
actsto proteins in what he or she has eaten. Inan attempt to pro
tect the hody, the immune system produces anribodies to tha
food. Those antibodies then cause mast cells- allergy cells in

22
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the body—to release chemicals, one of which is histamine, into
the bloodstream. Histamine then acts on a person’s EYES, N0SE,
throat, lungs, skin, or gastrointestiral tract, causing the symp-
toms of the allersic reaction.

According to the Food Allerey & Anaphylaxis Network
(FAAN), one in 25 adults and one in 17 children have food alle-
gies. Statistics like thess indicate a aeed for reliable ranufac-
turing practices such as testing and proper labeling.

ALLERGIC REACTIONS
Once an allergic reaction begins—a true
food allerzy, not a food intolerance—it =
impossible to predict how severe it will be-
come. It has been observed that an allergy
that persists into teenage or adult life is less likely to disa ppear.
Wwwwebmd.com explains how the timing and location of
an allergic reaction depend on the complex orocess of digestion.
For example, a person who is allergic to a particular food may
first experience itching or tingling in the mouth. A%er the food is
digested, abdominal symptoms such as vomiting, dlarrhea, or
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