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Module 1: Introduction to Fresh Produce Safety

Estimated duration: 7 hour
Instructional overview: This is simply a PowerPoint presentation that can be used as an introduction
to food-borne illness and Good Agricultural Practices (GAPs).

Instructional objectives:
¢ Develop an understanding of food-borne illness and the agents associated with produce.
e Upon completion the participant should:
- Understand the differences among a virus, a bacterium and a parasite and where they
may contaminate produce
- Identify other chemical and physical contaminants.
- Be able to distinguish the concept of GAPs.

Equipment, supplies and materials needed:
e Laptop and LCD projector

® PPT presentation on CD

e Nametags, pens

Preparation needed:

e Review Module 1 and PPT before the day of the workshop.

e Become familiar with GAPs programming—how each module is an integral part of the other
modaules.
Secure a laptop computer with PowerPoint capability and LCD projector.
Save a copy of the PPT presentation (on CD) on computer. Make copies of pre-test and post-test
activities (if applicable) for all participants.

* Prepare room to accommodate participants and projector. Have sign-in sheet and nametags, as
applicable.
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Learners’ Objectives

» Develop an understanding of food-borne
illness and the agents associated with
produce.

may contaminate produce.
* |dentify other chemical and physical
contaminants.

Agricultural Practices (GAPSs).
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* Understand the differences between a virus,
a bacterium and a parasite, and where they

* Be able to distinguish the concepts of Good
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Module 1

Welcome
Have participants make nametags and introduce
themselves

Activity Participant Pre-test
Distribute HO 1-1 Pretest

Use Module 1 PPT to lead class discussion. Have
PPT 1-1 on screen as class begins Module 1.

PPT 1-1: Introduction to Fresh Produce
Safety

PPT 1-2: Learners’ Objectives
No notes
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Topics

* Why does it matter?

What are the pathogens
of concern?

* How does contamination happen?

¢ What can we do to reduce
contamination?

GAPs/GHPs/GMPs/HACCP
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Why Is Produce Becoming a Risky Food?

Each person consumes about 20 pounds more fresh
produce today compared to two decades ago.

» Fresh produce is increasingly imported.

« Pathogens not previously associated with fresh produce
(e.g., Escherichia coli O157:H7, Salmonella, Norovirus)
have emerged.

» The distribution chain of produce is much different than
25 years ago:

— Produce now comes from all over the world — it's not
limited by seasonality.

— Better packaging technology is available, with more
“fresh-cut” options.

NC Cooperative Extension Empowering People + Providing Solutions
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What Are the Challenges
Associated with Fresh

Produce?
« Contamination persists from farm to
fork.
« Education of produce handlers and
consumers.
* Fresh produce — no kill step

* Qutbreaks
— Outbreaks
— Outbreaks
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PPT 1-3: Topics

This module will help you to understand the
differences among Good Agricultural Practices
(GAPs), Good Handling Practices (GHPs), Good
Manufacturing Practices (GMPs) and Hazard
Analysis Critical Control Points (HACCP). They are
all different and have different requirements.

PPT 1-4: Why Is Produce Becoming a Risky
Food?

We receive produce from all over the world
and now expect to eat any food anytime. During
winters in Chicago, | remember getting oranges
only at Christmas as they were not really available
or were really expensive. This does not mean that
local food is safer. You have just as much chance
of an outbreak occurring form local food. What
it means is that the outbreaks tend to be larger
and more geographically diverse, as you will see
in later slides. When local food is consumed, the
outbreaks tend to be smaller and more localized.

PPT 1-5: What Are the Challenges Associ-
ated with Fresh Produce?

Outbreaks of food-borne disease challenge the
production methods and economics of the fresh
produce industry.
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Why Should We Care?

Every year, about 76 million cases of food-
borne illnesses result in an estimated:

» 325,000 hospitalizations
e 5200 needless deaths
» Economiclosses between $10-83 billion

A recent study suggested that produce-
related illnesses accounted for the largest
number of cases -- 29 percent.

NC Cooperative Extension Empowering People + Providing Solutions "

Number of Produce-Related
Outbreaks by Decade, 1973 - 2008

Outbreaks / year
144
12.6
12
10.5
10

3.7

1973-79 1980-89 1990-97 1998-2008

Source: CDC Decade 7

PPT 1-7 (continued)

PPT 1-6: Why Should We Care?

It is important to remember these data are from
1998. While we suspect the number of illnesses
has decreased, their economic impact is probably
larger—more than $100 billion.

Source: Mead et al. and Hoffman (Journal of
Food Protection 70, p. 1220.)

PPT 1-7: Number of Produce-Related Out-
breaks by Decade,1973-2008

Since 1973, outbreaks of food-borne diseases
associated with fresh produce have continuously
increased. This slide and the next few slides
show data collected from the Foodborne Disease
Outbreak Surveillance System of the Centers for
Disease Control and Prevention (CDC). Because
this is a passive reporting system consisting of
reports of investigated outbreaks of food-borne
disease sent to CDC by state health departments,
these data are not all inclusive.

Since our database contains information from 1973-79, 1980-89 and 1990-97, for the rest of this talk
| will refer to these time periods as the 1970s, 1980s and 1990s. This graph shows the number of fresh

produce-associated outbreaks per year by decade.

The number of outbreaks per year increased from 3.7 in the 1970s to 10.5 in the 1990s.
Currently, more than 12 outbreaks a year are attributed to produce. (Source: Federal Drug

Administration [FDA])
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FIGURE 1. Number of confirmed cases (N = 183)* of Escherichia
Distributions coli serotype 0157:H7 infection, by state — United States,

September 2006
of E. coli
0157:H7
Outbreaks in
Spinach,
2006

* Confirmed cases reported as of 1:00 p.m. EDT on September 26, 2006.
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i i H FIGURE 1. Number* and incidence ratet of laboratory-
DISt"bUtlons confirmed cases of ( strain),

Of Salmone”a by state — United States, 2008%
Outbreaks in

Tomatoes and
Peppers, 2008

;N =1,442,
+Per 1 million population.
As of August 25, 2008.
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E. coli O157:H7
and Bagged Spinach

* The president and CEO of America’s largest
producer of fresh fruits and vegetables admits that

the company was incorrect in assuming
consumers would return to bagged salad.

< This company cut acreage, sold some land,
raised prices and altered its operations
+ Losses for 2nd quarter totaled $15 M.

NC Cooperative Extension Empowering People + Providing Solutions 0

PPT 1-8: Distributions of E. coli 0157:H7
Outbreaks in Spinach, 2006

This is an good example of the widespread
outbreak that can occur in fresh produce, here
specifically spinach. According to the FDA, 1,000
pounds of spinach caused the outbreak. A total of
23 states were affected, with 205 confirmed cases
of E. coli. Of these, 103 patients were hospitalized
and three died. It should be emphasized that
this outbreak occurred from bagged spinach,
one reason the outbreak was tracked well.
Nationwide distribution of bagged spinach shows
how produce distribution practices have changed.

PPT 1-9: Distributions of Salmonella Out-
breaks in Tomatoes and Peppers, 2008

You can see that unless you live in the Dakotas,
Nebraska or Kansas, this outbreak affected your
state. Its economic effects are still being felt and
had a great impact here even though we were not
harvesting tomatoes at that time. The outbreak
costs Florida more than $100 million and Georgia
about $14 million. The attached Pew report is a
good reference regarding the outbreak.

PPT 1-10: E. coli 0157:H7 and Bagged Spin-
ach

Additionally, this outbreak put the farm that was
responsible out of business.
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Itls a Local Problem!

+ In 2003-2005, 19 produce-related outbreaks
occurred in Florida, Georgia, North and South
Carolina and Tennessee.

« More than 1,413 people became ill.

« The largest single outbreak was 425 school
children.

* The most common source was leafy greens
and the agent was Norovirus.

NC Cooperative Extension Empowering People + Providing Solutions
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Produce-Associated Outbreaks
Affect Business

» Strawberry industry lost an estimated $50 million in

pathogens in an outbreak.
» Apple juice (Odwalla Inc.) shareholder value dropped

after E. coli O157:H7 outbreak in 1996.

campaigns.

* Outbreaks may result in unwanted legislation or
regulation.

NC Cooperative Extension Empowering People + Providing Solutions

1996 after mistakenly being indicated as the source of

approximately 41 percent ($12.4 million) in six months

» Qutbreaks reduce effectiveness of produce-promotion
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Large Chain Grocers’
Response

 Our first priority is to make sure that the
fruits and vegetables we sell are safe
and wholesome.

e Our suppliers must implement GAPs.

* Food suppliers will need to provide a
copy of their third-party food-safety
audit.

NC Cooperative Extension Empowering People + Providing Solutions
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PPT 1-11: It s a Local Problem!

Again this should be mentioned. “This does
not mean that local food is safer. You have just
as much chance of an outbreak occurring form
local food. What it means is that the outbreaks
tend to be larger and more geographically diverse
as you will see in later slides. When local food is
consumed the outbreaks tend to be smaller and
more localized.”

PPT 1-12: Produce-Associated Outbreaks
Affect Business

In the early 1990s, Odwalla made its name by
being natural limited processing. They did not
pasteurize their juices. After the outbreak where
one child died, they were fined $1.5 million and
lost $12 million in lawsuits. The outbreak also led
to regulations by the FDA requiring juice to be
pasteurized.

PPT 1-13: Large Chain Grocers’ Response
No notes
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PPT 1-14: Pathogens of Concern

Of the three types of microbes, viruses are

Pathogens of Concern the most common cause of food-borne illness.

(Lt g |

. Bacteria — Single- “«' T | However, bacteria are of great concern. Examples
celled organisms that i".l-l"é\_{'r,'u '| | of each type of organism can be found as causes
live independently w4 1| of food-borne illness. Emphasize that bacteria

+ Viruses — Small i Baictarla can grow on their own while viruses need a

particles that live and

host. They can get on the produce only through
replicate in a host

contamination by human feces either directly or

- Parasites — Intestinal through contaminated water.

worms or protozoa that  Viruses

live in a host animal or ———
human Parasites
NC Cooperative Extension Empowering People « Providing Solutions -
PPT 1-15: Pathogenic Bacteria
Pathogenic Bacteria Salmonella and E. coli are most likely to be
connected with produce, but the others have
* Salmonella been responsible for illness in the past as well.
* Shigella

» E. coliO157:H7

» Yersinia enterocolitica
e Campylobacter

« Listeria monocytogenes
« Staphylococcus aureus
e Clostridium

* Bacillus cereus

* Vibrio

* Norovirus

-y |
|
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PPT 1-16: Fresh Produce-Related Out-
Fresh Produce-Related Outbreaks

breaks
w B ool DR E. coliand Salmonella are the most common
. L. monocytogenes bacterial agents. Cyclospora and Crytosporidium

are parasites. Hepatitis A is a virus.

Escherichia coli (abbreviated as E. coli) is a
bacteria. There are many different strains. Some
are harmless and some can cause diarrhea,
urinary-tract infections, respiratory illness and
pneumonia and other illnesses.

E. coli O157:H7 refers to an enterohemorrhagic
E. coli that can cause disease by making a toxin
g call Shiga toxin. It is generally this bacteria that is

NC Cooperative Extension Empowering People + Providing Solutons " associated with prod uce outbreaks.

* Salmonella spp.
* Shigella spp.

« Vibrio cholerae
* Bacillus cereus
» Hepatitis A

« Cyclospora

« Cryptosporidium

1.8 GAPs Training Initiative — Module 1: Introduction to Fresh Produce Safety



Example: E. coli O157:H7

Outbreaks
e July1993: Salad /WA
* Aug. 1993: Salad/WA
* Sept. 1994: Salad/ TX
* July1995: Lettuce/MT
* Sept. 1995: Lettuce/ME
¢ Oct. 1995: Lettuce/ OH
* May1996: Lettuce/unclear state
* June1996: Lettuce/NY
* May1998: Salad/unclear state
» Feb.1999; Lettuce/NE
* June1999: Salad/TX
|
NC Cooperative Extension Empowering People « Providing Solutions =) 4
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More E. coli O157:H7 Outbreaks

+ Sept 1999: Lettuce/ WA
*  Oct. 1999: Lettuce / PA
*  Oct. 1999: Lettuce / OH
*  Oct. 1999: Caesar salad / OR
+  Oct. 2000: Salad /IN

Nov. 2001:  Lettuce/ TX
* July 2002: Lettuce / WA
» Nov. 2002: Lettuce / IL
* Dec. 2002: Lettuce / MN
+ Sept. 2003: Lettuce/ CA

Nov. 2003:  Spinach/ CA
+ Nov. 2004: Lettuce / NJ
+ Sept. 2005:  Lettuce / not stated
+ Sept. 2006: Spinach / 19 states

Nov. 2006: Lettuce / 5 states

Source: wwifoodsafetynetwork.ca
D SR |
NC Cooperative Extension Empowering People « Providing Solutions ,_f
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Most Commonly Implicated
Produce Items

» Leafy greens T

* Tomatoes

* Sprouts

* Berries

* Melons

O AR -

Empowering People « Providing Solutions 4 io
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PPT 1-17: Example: E. coli 0157:H7 Out-
breaks

These next two slides are just to demonstrate
the extent of the problem related to produce.

PPT 1-18: More E. coli 0157:H7 Outbreaks
No notes

PPT 1-19: Most Commonly Implicated Pro-
duce Items

Eighteen percent of outbreaks are linked to
lettuce and in the order above.

N.C. MarketReady Fresh Produce Safety Field to Family V.1, 2009 1.9



PPT 1-20: Bacteria and Outbreaks Associ-

Bacteria and Outbreaks ated with Produce _
. . These are the general trends. The viruses can be
Associated with Produce associated with any produce item as they come
E. coli 0157:H7  Iceberg lettuce, radish sprouts, unpasteurized from human fecal contamination. E. coli and
% apple cidorjuies, pinach Salmonella are carried by animals. Different strains

of E. coli are found in our gut and are needed
in the metabolism of vitamins and minerals. E.

Salmonella spp.  Tomatoes, bean sprouts, sliced watermelon,

sliced cantaloupe, coleslaw, onions, alfalfa ] A . . A
‘ sprouts, root vegetables, dried seaweed, hot coli O157:H7 is a strain that is often fOL"Ind In

peppers the guts of cattle and deer but can be in other

L. monocytogenes Cabbage’ lettuce /< farm animals as We”. SO it enterS the fleld rea”y

: through animal feces.
B. cereus Sprouts ‘
|
NC Cooperative Extension Empowering People « Providing Solutions o0

PPT 1-20 (continued)

Salmonella is often associated with the intestinal tracts of chickens and other poultry but can be
found in cattle and other animals, and in humans as well. It is important to remember that not all
strains of each bacterium cause disease. Only certain strains of E. coli and Salmonella make people sick.
Listeria is ubiquitous or everywhere. It is a bigger problem in processing plants and deli meats but can
be found in vegetables, especially those grown close to the dirt. It is the most dangerous food-borne
pathogen. Bacillus cereus is related to anthrax but is not as dangerous. It is found in the soils. This
information is also on a later slide.

PPT 1-21: Bacterial Reproduction
Bacterial Reproduction Bacteria grow logarithmically; that is, one
becomes two, and two becomes four. Under
B N .l. optimum growing conditions, bacteria can
- o double their growth in 10 minutes, although
oo oo most bacteria will do this in 20 to 40 minutes. So
PN - J— by cooling or lowering the pH, you can slow the
growth of a bacterium. This also means that just a
i - few bacteria can cause disease.
B I Adopted from www.fda.gov
NC Cooperative Extension Empowering People « Providing Solutions -
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PPT 1-22: Viruses
The Norwalk virus is the most common agent

Viruses of food-borne illness. It needs human cells for
it to reproduce. Therefore, the only route of
* Hepatitis A contamination is from human feces in contact
« Norwalk viruses and Norwalk-like virus with the mouth by means of unwashed hands or

(Noroviruses) dirty water.

* Rotaviruses, astroviruses, enteroviruses
(poliovirus, echovirus and coxsackie
virus), parvoviruses, adenoviruses, and
coronaviruses

NC Cooperative Extension Empowering People « Providing Solutions .
: PPT 1-23: Viruses and Outbreaks Associ-
Viruses and Outbreaks ated with Produce
Associated with Produce These can be associated with almost any
food item. They are transferred through cross
HepatitisA Iceberg lettuce, raspberries, contamination. A very large Hepatitis A outbreak
virus ~ strawberries, green onion from green onions affected 645 people and
— = } was traced to contaminated irrigation water.
% ‘ “ 4 Virus outbreaks are also common to restaurants
i and cruise ships where an infected worker
r— contaminates a food item. This is a good reason
b U “ why sick workers should not work with produce
but should have another assignment for the day.
NC Cooperative Extension Empowering People « Providing Solutions o
PPT 1-24: Parasites
Parasites The first three are most likely with produce.
They are often found in fecally contaminated
Associated with human infection: water. They have a life cycle, which involves
« Cryptosporidium formation of a cyst. Basically they infect a human,
4 g}_’C’Z?POfa grow and form these cysts which are transmitted
e e through feces to the food item often through
« Toxoplasma water. One of the largest outbreaks was Giardia
« Sarcocystis which occurred in Milwaukee’s drinking water and
* Isospora caused more than a thousand people to become
| S e Al ill. The cysts are very resistant to treatments such
— Plathelminthes (e.g. Fasciola hepatica) as chlorine.
NC Cooperative Extension Empowering People « Providing Solutions o
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Parasites and Outbreaks
Associated with Produce

Cryptosporidium Apple cider

Raspberries '

Cyclospora

NC Cooperative Extension Empowering People + Providing Solutions
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Where Do These Microbial
Pathogens Normally Live?

Inhabitants of soil

* Listeria monocytogenes
e Bacillus cereus
* Clostridium botulinum

)
X 4
3
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Where Do These Microbial
Pathogens Normally Live?

Residents of human and animal intestinal
tracts

* Salmonella

* E. coli O157:H7
» Shigella

» Campylobacter
* Viruses

Courtesy of Cornell University

NC Cooperative Extension Empowering People + Providing Solutions
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PPT 1-25: Parasites and Outbreaks Associ-
ated with Produce
No notes

PPT 1-26: Where Do These Microbial
Pathogens Normally Live?

You could find these in the soil right out the
front door.

PPT 1-27: Where Do These Microbial
Pathogens Normally Live?

In some studies of the fecal-oral contamination
route, bacteria may survive in soil or on plants for
more than 90 days. Also see notes for slide 20.

GAPs Training Initiative — Module 1: Introduction to Fresh Produce Safety



Frequency of Pathogens on Field-
Harvested Produce

* Vegetables (from literature):
— Salmonella: 1-8 percent
— L. monocytogenes: 2 - 30 percent
— Shigella: 1 percent
— Investigators found no difference in the frequency of pathogens
between organically and conventionally grown produce.
* FDA Produce Surveillance Program
— Imported produce has a 4 percent positive rate of Salmonella

and Shigella.
— Tests on domestic produce are currently being conducted.

Source: Cornell University GAPs

EE——

Empowering People + Providing Solutions
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Where Do Pathogens Attach?

JFPv0l65p18-23

Empowering People + Providing Solutions
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Produce Wash-Water Solutions

Cantaloupe cubes

Population

P -

Contrel Hp0

Chiorine (ppm) Hz07 (%) EXOH (%)

Dip treatment

30
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PPT 1-28: Frequency of Pathogens on
Field-harvested Produce

The type of produce makes more of a difference
than whether it was produced organically or
conventionally. It is very difficult to find the
pathogens in the field. For example, a deer will
not defecate all over the field but only in a small
spot. If you are doing the sampling, this could
easily be missed. It might even be on a different
part of the plant you are testing. If it is there and
that plant gets harvested, it would then be likely
to infect the harvesting equipment which would
then infect every subsequent plant harvested.

PPT 1-29: Where Do Pathogens Attach?

The movement of pathogens into produce
can happen indirectly by attachment to the
produce surface (biofilms). Stomata and cuts
allow sugars and nutrients to grow. Think of the
stomata or cuts as an oasis that enables food for
the pathogen to grow. The attachment of these
pathogens can be affected by the pathogen
strain and environmental cues such as plant
temperature and humidity.

(E. coliis stained green. The large red blotch
next to the green bacteria is the stomata.)

PPT 1-30: Produce Wash-Water Solutions

Many have been tried. If any were extremely
effective, they would be required and produce
would be much less of a problem.



Antimicrobial Washes and Rinses

Chlorine

Chlorine dioxide

* Ozone

* Organic acids
Electrolyzed water

NC Cooperative Extension Empowering People + Providing Solutions
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Pathogen Management
Throughout the Fresh Produce
Chain

* Pre-plant

* Production

* Harvest

* Post-harvest handling
* Transportation

NC Cooperative Extension Empowering People + Providing Solutions
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Guidance Documents

« “Guide to Minimizing Microbial
Food Safety Hazards for Fresh
Fruits and Vegetables”

« Other commodity-specific
guidance:

— “Commodity Specific Food Safety
Guidelines for the Lettuce and
Leafy Greens Supply Chain”

— “Commodity Specific Food Safety
Guidelines for the Fresh Tomato
Supply Chain”

B Wy
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PPT 1-31: Antimicrobial Washes and Rinses

Organic acid products such as Citrox, Fresh
Produce3 Wash, Aquaalive and anti-bacterial
agents are effective. At best, there is a 3 log
reduction in pathogen numbers—that is, T million
pathogens can be reduced to 1,000. These
agents are not useful against microbes that are
internalized into the plant. The best that washes
and rinses can do is prevent cross contamination.
Prevention is the best tool for managing
microbes.

PPT 1-32: Pathogen Management
Throughout the Fresh Produce Chain

We are now trying to prevent the pathogens
from getting to the produce. Since most are
transmitted from feces, keeping feces out of the
production chain is important.

PPT 1-33: Guidance Documents

In 1998, the U.S. Food and Drug Administration
(USFDA) and the U.S. Department of Agriculture
issued the document “Guidance for Industry:
Guide to Minimize Microbial Food Safety Hazards
for Fresh Fruits and Vegetables”. http://www.
foodsafety.gov/~dms/prodguid.html#preface.

Please check the following website for more
specific guidance documents: http://www.n

cfreshproducesafety.org.
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Good Agricultural Practices
(GAPs)

* Atool for addressing food safety (human
pathogens) on the farm

* A voluntary program (now)
» Eight (8) recommended practices

NC Cooperative Extension Empowering People + Providing Solutions
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Eight Principles of Good
Agricultural Practices

Prevent microbial contamination

Start program of GAPs

Human/animal feces

Water

Animal manure

Worker hygiene/sanitation

Follow all applicable laws

Traceback/recordkeeping/documentation

——— 4

B—— W

Empowering People + Providing Solutions
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GAPs GMPs GHPs

Definition Good Good Good Handling
Agricultural Manufacturing Practices
Practices Practices

HACCP

Hazard
Analytical
Critical Control
Points

Postharvest Juice
handling & Processing

Packing

Production &  Juice & Minimal
Field Packing Processing

Stages Involved

Regulation Voluntary Voluntary Voluntary Required

Corrective & No No No Yes
Preventive Action

Required

Record Keeping Yes Yes Yes Yes
Required

Environmental  Environmental Environmental  Process Control

Control Control Control

-

Programs

Empowering People + Providing Solutions

NC Cooperative Extension
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PPT 1-34: Good Agricultural Practices
(GAPs)
No notes

PPT 1-35: Eight Principles of GAPs

To be GAPs-certified, a third-party auditor will
come and check for proper practices in these
areas. There are a number of companies and
agencies that perform audits, but in reality this
choice is usually dictated by the buyer. You may
have only one part of an operation certified and
you may have to be certified by a number of
different auditors depending on your buyers.
Other modules in this course deal specifically with
each of these areas.

PPT 1-36: GAPs, GMPs, GHPs vs HACCP
The terms Good Agricultural Practices (GAPs),
Good Manufacturing Practices (GMPs), Good
Handling Practices (GHPs) and Hazard Analysis
Critical Control Point (HACCP) are often
confusing in a discussion of produce safety.
The two most important in regards to produce
safety are GAPs and HACCP. GAPs are designed
for implementation in the field to prevent
contamination of produce with pathogens prior
to harvest. HACCP along with GMPs are used in
the packing shed and in fresh-cut operations.

1.15



PPT 1-36 (continued)

GMPs in the manufacturing, packaging or holding of human food are described in the code of
federal regulations title 21 part 110. These deal with personnel, buildings and facilities, equipment and
production, and processing controls. The GMPs are very general and require good hygiene practices
and disease control for employees, as well as training and supervision. They have further requirements
for buildings and grounds, which include sanitation. Exemptions to this code are located in Sec.
110.19, as follows:

Subpart A—General Provisions

Sec. 110.19 Exclusions.

(a) The following operations are not subject to this part: Establishments engaged solely in the
harvesting, storage or distribution of one or more “raw agricultural commodities,” as defined in section
201(r) of the act, which are ordinarily cleaned, prepared, treated or otherwise processed before being
marketed to the consuming public.

(b) The FDA, however, will issue special regulations if it is necessary to cover these excluded
operations.

Growers would be excluded from these regulations. However, fresh-cut fruits and vegetables are
considered processed and thus GMPs are required. GMPs are also the basis of any food-safety program
and form the basis of many GAPs programs with regard to sanitation and the hygiene of a farm’s
personnel, so in essence they will be followed by GAPs-certified operations. GMPs are required or
voluntary depending on the operation. HACCP is voluntary but recommended for fresh-cut fruits and
vegetables.

GHPs are the section of a total GAPs program, used to minimize microbial contamination during
the handling and packing of produce. GAPs are those practices that which minimize microbial
contamination during the production of fresh fruits and vegetables. The eight principles of GAPs/GHPs
are detailed in these modules.

One area of confusion often deals with HACCP versus GAPs. HACCP is a preventive food safety
system. HACCP has seven principles in which you identify the haz ards associated with the food
product, and then identify control points during processing which control these hazards. You then
monitor these control points to ensure that they will prevent the hazard in the food. A simple example
of this type of process control is pasteurization of juice to prevent E. coli O157:H7. Instead of trying
to isolate E. coli from the finished product you would monitor the time and temperature of your
pasteurization process to ensure that the E. coli could not survive. Documentation, validation and
corrective actions are also important aspects of a HACCP system. This system is required for most food
processors including seafood, meat and poultry processors and juice processors. As there is no real
critical control point in fruit and vegetable production, HACCP is not really applicable. A number of
companies will, however, require that farms have a HACCP-trained individual in order to purchase the
farm’s produce. This is done to help facilitate interactions between the processor and the farm as it will
help if someone on the farm understands the language of HACCP.

From a philosophical perspective, the major difference between GAPs and HACCP is how the control
occurs. In GAPs , you are trying to prevent contamination of the product. You do your best to keep the
pathogens out by, for example, monitoring your irrigation water quality. In HACCP, this is performed
through your GMPs and standard operating procedures. In the HACCP system, you are monitoring a
point in the process that will reduce or eliminate the pathogens, i.e. your pasteurizer.

Where the confusion between GAPS and HACCP occurs is in fresh-cut operations. The “FDA Guide
to Minimize Microbial Food Safety Hazards of Fresh-cut Fruits and Vegetables” (http://www.cfsan.fda.
gov/~dms/prodgui4.html) suggests the use of HACCP. It is not yet required by the FDA. Various buyers
will, however, have this requirement.
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FDA states:

» Since GAPs is voluntary, FDA and Food
Safety partners have stressed
education and outreach to industry to
promote adoption of the guidelines.

NC Cooperative Extension Empowering People + Providing Solutions
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Hazards at Pre-harvest

* The environment as contaminant

* Agricultural inputs (water, soil, organic and
chemical fertilizers, etc.)

* Inadequate handling of supplements
(mixtures, storage, dosage, etc.)

* People and animals

NC Cooperative Extension

Hazards at Pre-harvest (cont’d)

 Inappropriate facilities
e Contaminated tools

* Production methods, crop-
seed quality protection
methods, planting distances,
fertilizing, irrigation, pests and
disease controls, shrub
management, etc.

E— -y |
B e |

NC Cooperative Extension

Empowering People + Providing Solutions o
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PPT 1-37: FDA states...
No note

PPT 1-38: Hazards at Pre-harvest

GAPs tries to prevent contamination through
these routes because once the pathogen is on the
plant it is almost impossible to remove. Don't
forget that the pathogens can survive in pesticide
sprays so when they are made with contaminated
water you are spraying the pathogen directly onto
the produce.

PPT 1-39: Hazards at Pre-harvest (Cont'd)
See above.



PPT 1-40: Field Worker Hygiene

. . We are trying to prevent feces from reaching
Field Worker Hygiene the field. We also need to worry about sick
workers as they can contaminate the produce as
well. We will learn more in other modules about
this issue.

Are facilities
accessible?

Are gloves
worn? Are toilets well-
stocked?
Dy
NC Cooperative Extension Empowering People « Providing Solutions <
Courtesy of William C. Hmst.4 ?/GA
PPT 1-41: Water Contamination Sources

Water Contamination Sources No notes

| ~=mece

Livestockin surface

Surface sources
suchas rivers,
streams, irrigation
ditches and canals

well head

NC Cooperative Extension Empowering People « Providing Solutions 4
Courtesy of William C. Hursé!/GA

PPT 1-42: Hazards at Post-harvest Stage

Hazards at Post-harvest Stage No notes
 Inadequate facilities
* Unsuitable packaging

Inadequate/contaminated equipment
(storage rooms, grading equipment,
etc.)

People and animals

Inputs for post-harvesting (washing
water, waxes, etc.

NC Cooperative Extension Empowering People « Providing Solutions f a2
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Chemical Hazards

* Naturally occurring toxins
» Agricultural chemicals

* Contaminants

* Prohibited substances

* Toxic elements

* Packaging materials

NC Cooperative Extension Empowering People + Providing Solutions
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Naturally Occurring Toxins

* Allergens (e.g., weeds)

» Mycotoxins (e.g., aflatoxin)
* Mushroom toxins

* Phytohaemagglutinin (e.qg.,
beans)

Alkaloids (e.g., potatoes)

NC Cooperative Extension Empowering People + Providing Solutions
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Agricultural Chemical
Contaminants

* Pesticides
* Fertilizers
* Antibiotics

NC Cooperative Extension Empowering People + Providing Solutions
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PPT 1-43: Chemical Hazards

These are generally not as common or
widespread, but remember the Alar scare with
apples and the melamine issues we currently have
with China.

PPT 1-44: Naturally Occurring Toxins

Allergens are becoming a larger issue in the
food industry. Processors have to label foods
containing common allergens such as peanuts.
Mycotoxins are primarily a problem associated
and in some cases regulated with grains. The
most relevant story here is patulin, which is a
toxin produced by mold growth on apples that
can be a problem. Mycotoxins typically cause
cancer through long-term exposure.

PPT 1-45: Agricultural Chemical Contami-
nants
See Alar.



PPT 1-46: Chemical Contaminants
Many of these can come from the packing
house and equipment used in the fields.

Chemical Contaminants

» Lubricants

» Cleaners
Sanitizers
Coatings
Paints
Refrigerants

+ Water or steam treatment
chemicals

« Pest control chemicals
- PCBs
E— a0

NC Cooperative Extension Empowering People + Providing Solutions
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PPT 1-47: Toxic Elements

Toxic Elements These are not often a problem in vegetable
production, but you should know the history
Lead of your fields. If they were used previously by
another industry, these elements could be in the
soil.

* Zinc
Cadmium
* Mercury
Arsenic
Cyanide

NC Cooperative Extension Empowering People + Providing Solutions

PPT 1-48: Packaging Materials
Packaging Materials No notes

* Plasticizers

* Vinyl chloride

» Painting/coding inks
* Adhesives

e Lead

* Tin

)
. a
b $

NC Cooperative Extension Empowering People + Providing Solutions
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Physical Hazards

* Glass (bottles, jars, light, fixtures, utensils,
covers, etc.)

* Wood (field sources, pallets, boxes, building
materials)

 Stones (field, building)
* Insulation (building material)
» Plastic (packaging pallets, equipment)

. Per§onal effects (jewelry, hair clips, pens,
etc.

NC Cooperative Extension Empowering People + Providing Solutions
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GAPs Third-Party Audits

* Program initiated by retailers asking
for demonstration of adherence to
food safety practices

* Many different auditors

* NCDA information:

— Website for NCDA 3rd Party Audit:
http://www.ncagr.gov/markets/gradnreg/f
oodsafety/index.htm
—Phone: (252) 792-1672
B

NC Cooperative Extension Empowering People + Providing Solutions

)
oi 4
=y

References

* Food and Agriculture Organization of the
United Nations
http://www.fao.org/

e Joint Institute for Food Safety and Applied
Nutrition

http://www.jifsan.umd.edu/

e Centers for Disease Control and Prevention
http://www.cdc.gov

Empowering People + Providing Solutions
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PPT 1-49: Physical Hazards
These can enter the food during harvest or from
the packing house if it is not well maintained.

PPT 1-50: GAPs Third-Party Audits
No notes

PPT 1-51: References
No notes
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Module 1: Introduction to Fresh Produce Safety

Pre-Test/Post-Test

ID Number/Name: Date:
1. What types of microorganisms have been most associated with outbreaks of food-borne illness attributed to
produce?

U Bacteria

O Viruses

O Parasites
 All of the above

2. Small particles that live and replicate in a host and are the most common cause of food-borne illnesses:

O Bacteria
O Protozoa
 Viruses

3. Important areas of potential contamination of fresh produce include:
a  Soll
d  Manure
d  Water
O Workers
O All of the above

4. Microbial pathogens can easily be removed from fresh vegetables by washing.............................. True or False

5. GAPs stands for:
O Good Agricultural Pipedreams
O Great Agricultural Practices
U  Good Agricultural Practices
4  Good Agronomic Practices

6. GAPS is requIired DY TaW.....cc.ooiiiiiiiiiii e True or False
U GAPs guidelines apply to:
O Fresh produce
U Processed fruits/vegetables

8. Accountability is an important aspect of GAPs implementation. .............ccocciiiiiiiiii, True or False

9. What does GHP stand for?
O  Germicide Hygiene Plan
U Good Hazard Plan
U Good Handling Practices
O Greater Hog Processors

10. What organism is E. coli considered?
O A bacterium
O  Avirus
d A mycoplasm
U A parasite
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Module 1: Introduction to Fresh Produce Safety
Pre-Test/Post-Test Answers

1. What types of microorganisms have been most associated with outbreaks of food-borne illness attributed to
produce?

Bacteria

Viruses

Parasites

All of the above

\O0oDo

2. Small particles that live and replicate in a host and are the most common cause of food-borne illnesses:

O Bacteria
O Protozoa
v" Viruses

3. Important areas of potential contamination of fresh produce include:
Soil

Manure

Water

Workers

All of the above

\OOoOoDo

4. Microbial pathogens can easily be removed from fresh vegetables by washing. ............................ True or False

5. GAPs stands for:
O  Good Agricultural Pipedreams
O Great Agricultural Practices
v" Good Agricultural Practices
O  Good Agronomic Practices

6. GAPS is requIired DY TaW....c...oiiiiiiiiiii e True or False

7. GAPs guidelines apply to:
v Fresh produce
U Processed fruits/vegetables

8. Accountability is an important aspect of GAPs implementation. ............cccoccciiiiiiii. True or False

9. What does GHP stand for?
O Germicide Hygiene Plan
U Good Hazard Plan
v" Good Handling Practices
O Greater Hog Processors

10. What organism is E. coli considered?
v A bacterium
O Avirus
O A mycoplasm
O A parasite
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