p ‘ "  DiEcussioh Topics
" ‘@_Microbiology Overview

Acidi‘f@d Foo0s

Farnlm’ Market Food Safety

Hazards off Eresh Fruits and Vegetables

Foog"Microbiology Overview

Viruses

Parasites
Pathogens — any microorganism that
causes disease in humans

- ;r'Wrgani‘Sm transfer ~4 ‘xmzr@bia‘l'Growth

Rt

%nd Walter %ure
PlEntsandianimals Food Solice

Raw@processed food / cross Time-.
contamination

Person to Food
Person to Person

llemperature
Oxygen

pH

Light
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o icrebial Growth
ﬁ@pduce by dividing

EVeny 2080) 30 minutes
Generanion, time

" EBbdlore liness

JlIRESS o disease transmitted to
people‘ﬂwugh food products that
resulisiirom ingesting foods which
contalispatiiogens, their toxins or
poisonous chemicals

%cal treatments
Inhibit ey Dehydration, Cold storage &
Chengical
Destroy oy Heating & Radiation
Reduce by Washing
Remove by Filtration
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2 BEEal Wibltiplication
W Numbers

il
2
4
16
256
2,097,152

g @dborn’e lliness
Will notlepks taste or smell bad

Pathod@hj@ Organisms or toxins present

in) feeEN

Food allews growth
Tremperature allows growth
Time to grow and produce toxin
Food must be eaten

& "(Mergacﬁvny (Aw)

fleasiire o available water
RanoesHiom 0 to 1.0

Inhibis grewih

Bacterna =0.91
Yeast <0.87
Molds <0.80
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) HéMower‘Water activity

JelC e )
5-150%/Salt
50% Sfekl
MoldFardsyeast:
15% Salt
50% Sugar for Yeast
65-70% Sugar for Mold

»—

%in the amoetint needed
Aerolﬁineed air

Agerehic — no air

Micreagrophilic — little air
MAP: & Vacuum Packaging

Control the air in the package

* Deigfimination of pH

Vieastedrusing colorimetric or
electidmetric methods
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A ‘ elmperature

‘@g‘food OUE offthe temperature
danger&o‘ﬁe (40-140°F)
-
Kegp coldfthings cold <40°F

Keep hot things hot > 140°F

" Claiitation of Acidity (pH)
S

Low-Acid Foods

0 2
Neutral (7.0)
= Increasing Acidity

v i g ;
I Blfienng Capacity
Vibility of Food to Resist Changes in
pH
Variegfrom foed to food
Proteins have highi buffering capacity
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SWACidified Foods
-

S EDADETNition

o Acid Food| to Which Acid or
Acid Fe iIstAdded to Produce
arFRalpErof 4.6 or Less

Aw: >0.85

Every component must have a
pH of <4.6 within 24 hrs

fﬁggin-Houd

Hot Pﬁ%ct sealedlinto container. Held
andiceoled.

AtmESPHENC

Product put inte container. Closed and
pasteurized.
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o tidified Foods

%ﬁiented EGOUS Preserved by Lactic
Acid Ba%igla
Yo@t, Sauerkraut

Presenvation by Addition of Acid to Low
AcidiIngredient

/ Kﬂfeduleﬁ' Process

WiGhRNACIl Foptls (pH<4.6) do not
requir?hj,gh temperaitures
i0 Water may be sufficient
Low P prevents outgrowth of spores

"’, 2 R‘(Mengegulation-FDA

m ndrElle a Process
%ontrol sugar, salt, preservative

Adhere LorEiled Process

Provide Process and pH Records
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,R’é‘mﬁ-A‘Cidified Foods
0GR, Part 318 (381)

FIDA
21 CFR Part 114, Part 110 and 108.25

‘iﬁ;ards oftkresh Fruits and
"“—- Vegetables

(@987 Present)

-~ _,ruhﬁd Vegetable Trends

“.987 - Present)

WEI'S [ESPONSE
Wideﬂ‘/%iety of traditional and new
pregdiice
Globalproduction’and distribution
Food from 130 countries over the world
Provides year-round availability
Innovative packaging

Improved marketing merchandising

- ,uwud Vegetable Trends

‘ﬁn@rtant compoenent of U.S. Diet
Federalfhitiatives
U.Sﬁietary Guidelines
Food Euide Pyramid
Healthy: People 2002
Nat. Cancer Insti. - Five a Day Program
249% Increase in consumption

(@987 Present)

ﬁ@ase I Eeedborme lllness
assocIatedawiIith produce
Thembimber offpeople affected more
than detbled

A variety of fruits and vegetables were
involved

75% related to domestically grown
Most outbreaks were caused by bacteria

-~ _,ruhﬁd Vegetable Trends

| i dhVeeetable Trends
_, ﬁ llgsggesem)

%onella Spuand £ .colf 0157:H7
caused?ﬂgst outbreaks
popiagricultural practices
Poorfiygiene of workers
Other causative agents
Cryptosporidium and Cyclospora parasites
Hepatitis A and Norwalk viruses
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> & =
BeENbllicreases in lliness CalisEENprncreases in lliness
3 - - y
Esiniseciel demography %ing consumer preferences
IRcreasenn elderly, immuno-compromised "'C"e@wopulafity insaladibars
& thpsestiffering| from chronic diseases Inci imeals eaten outside the home
Pi’egnant women and young at high risk Increases the risk of produce contamination

. Poor hiandling and preparation practices
Changes in fOOd SyStem No heat treatment to kill pathogens

National and international scale Long storage periods at improper temperatures may
Expose more consumers allow microbes present to survive and grow

Harder toRtracesan outbreak Increases the risk of foodborne illness

sEeNOnRIncreases in lliness " U[iEiEase inOuthreaks

- i -

LG Can@eSHIn microorganisms ﬁ@g‘ces consumer confidence
ielito) stresses, in| the environment Can caﬁ@,financial losses

ere theyonce could not survive p v f .
Serenaentercolitica and Listeria Resp‘&d Withthird party inspections to
monpRiogernes are capable of growing slowly verify that produce is being grown,
at refrigerator temperatures 1
i 4 harvested and packaged using good
Some bacteria can cause serious human t i [ ahd .
illness when only small numbers of cells agricultural and management practices

are ingested (GAP & GMP)
E. coliO157:H7 and Sal/monella enteritidis

| 4 ’M Stiategy Focus

ictlttorcompletely sanitize produce %ntion efmicrebial contamination
once cﬁh@mination has eccurred of fresh‘pﬁoduce

- Accomitaility: throughout all levels of
RedUceNisks ly: agrictlwral romsgrowing to packing

Preventing|contamination before it andltransportation
happens
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4 "ﬂe(cgrd Keeping

%m operations that deal with food safety
Yzl Uise
Wa':emfa’ results
ertraining programs
Facilitatespatidits
Shows growers commitment

Eases trace backs for contamination or proof
that contamination did not occur on the farm

SOUCES) oft on-farm
pamination

% and Hinsewater

Unsamﬁ?’y‘ handling during sorting and
packalding

Equipmenit used to soak, pack or cut
produce

Ice

Cooling units (hydrocoolers)

o ot . -
. WSiteiselection

distorical Use oftthe land
o inﬂu%rial dumping

W hasianimal waste or biosolids been
applied

Upstieam fromianimal containments
Identify upstream uses of surface water

No runoff from contaminated water or
livestock waste
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SEUNCES of on-farm
‘!ontam"rnation

Iefeltiog /elEs

AninENnanure

Wild and*domestic animals
Inadeguate field worker hygiene
Harvesting equipment

Transport containers (field to packing)

SEUNCES of on-farm
‘!ontam"rnation

——

ﬁwport Vehicles

Improperstorage conditions
(temperailre)

Improperpackaging

Cross contamination in storage, display
and preparation

g 'mﬁr@ Management

Wperly agedlior treated manure can
contrvutetorsk of foodborne illness
Patho@gw!an survive in manure for 3
MONtHSIer mere
Concerns:
Fecal materiallmay come in contact with produce

Water may splash pathogens in the manure onto
produce
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8 ‘(Mnu-re Handling

%ggr and thereugh composting
Incorp&agon into soil'before planting

Applﬂanure in the fall
Avoid teprdressing
DO NOT harvest until after 120 days

Document rates, dates and location of
manure application

%rriga‘[ion recommended

MiniizEsirisk of crop contamination
Oyerheadiirtigation

Use poetable water

Examine source of surface water

Keep records of application methods,
rates and dates

S Cleaningland Sanitizing
dpmce‘dures

—
W surfiaces litnoticeably soiled
\Wiash \Mtﬁwarm soapy water
RinseRWithrclean water
Detergent must be rinsed off because it
can reduce the effectiveness of the
sanitizer
Sanitize with' proper strength solutions
or water greater than 170°F
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EIEVEIMWALER COmES into contact
WIEHNT roduce, itsiguality dictates
theppiential for'pathogen
contamingtion

Irrigation (Surface water)
Testing

Processing (Well/Municipal)
Chlorine added

o _WE)M-Igalth'and Hygiene

Wto follew,geed hygienic practices
ropeIMendwashing

Prop us?of toilet facilities
Signsrandisymptoms of infectious diseases
No direct' contact with produce
Protection for cuts or lesions
Proper glove use
Provide proper attire

sopcentrations of Various
Senitizers

lodine Quarternary
Ammonia

50-100"ppm 12.5-25 ppm | 100-200 ppm

ppm = parts per million

Use test strips to determine the proper strength
Each type of sanitizer requires its own test strip
Obtain from local supplier
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 BEEsnConsiderations Vs HCoTSiderations

ﬁ@ &) Sanitizethanvest containers “
Highﬂ'@,sure wash, rinse and sanitize U-Pickfhstomer Hygiene

GoyElclean bins if not used immediately
DO'N@Fallow people to stand in bins
during harvest

Remove field soil from outside of bins
before moving to packing areas

Worker Hygiene and Training as before

‘Stmﬁ EAGIity, Sanitation

) rinserandisanitize storage facilities,

nEnt andfieod contact surfaces before
harvestf#g@nd storing crops
Thq‘@ghly clean before sanitization
Dirtand erganic matter make sanitizers ineffective

Use appreved products to sanitize food contact
surfaces

Ensure refrigeration equipment is working
properly
Measure and record temperatures at least once a
LS

S EBEaest handling

ergoodiworker hygiene
Clean aﬁdﬁnitize packing area and lines
dauly; -
Maintairclean wash water
Cooll product guickly and maintain cold chain
Sanitize trucks before loading

Keep animals out of packinghouse and
storage facilities
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Provitle well-maintained toilet facilities
Provideshand wash stations near restrooms
Invite customers to wash hands before
entering the picking field

Provide large hand washing posters

Cde.JuiC’e Production

—
%OT USerdropsi— they may have come in
contaciamhranimal feces on the ground
DO N@ usSe decayed or wormy fruit

Wash fiftitwith clean water or approved
sanitizers; using brushes carefully

DO NOT allow pets in orchard, grove or field
and attempt to exclude wild animals

Strongly consider pasteurizing juice and cider

S Radking Facility

%that contaminated water and livestock waste
Eniel peckinghiouse via runoff or drift

DON@IFWezIgield clothes (shoes/boots) in
packing@use

Enforcergeoedworker hygiene

Clean all'containers before use and discard damaged
ones

Store clean empty: containers to protect from
contamination

Wash, rinse and sanitize packing areas and floor at
end of each day.
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/ "'ﬂck.ing'Facility

%care net tercontaminate fresh
0 uceﬁgat IS washed, cooled or
packs
Estanlistirand maintain a pest control
program

Maintain a pest control log

Block access of pests into enclosed
facilities

Chierne Jevels for specific
conmodities

50-500 ppm
Apples \ 100-150 ppm
Aspalediis 125-250 ppm
Cantaloupey 100-150 ppm
honeydew,

Lettuce, cabbage, 100-150 ppm
leafy greens

Tomatoes, potatoes, 5,5 35 ppm
peppers

ppm = parts per million total titratable chiorine

_,_}de elVieasuring| Sedium Hypochlorite
; ﬁ&:(&hlonne) accurately
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# "‘Mmmg Operations

=

Serchionnated water (at appropriate level)

flef registered disinfectants to wash
produc
Changgwa er regularly — monitor the chlorine
activity:
Keep waterno cooler than 10°F lower than
produce
Colder could draw pathogens into produce

Wash, rinse, and sanitize the packing line
belts, conveyors and food contact surfaces at
the end of each day to avoid buildup

surihg Sedium Hypochlorite
(Chlofine) accurately

g copll temperatures
Optlmmiproduce guality,
Minigizespathegen growth
Dot overload refrigeration rooms

Keep air cooling and chilling equipment

cleanandl sanitary

Keep water and ice clean and sanitary
Potable water source
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. Wliansportation 0 sumrary

-'.nsp'é'ct tensportation vehicles for . '
iess, odorsy ebvious dirt and debris ‘{@geverythmg clean and sanitary

befereloading

DO NOFRUSErtrucks which have carried live

Surfacesgcontainers, hands
animalsfer iarmful substances without Cleal ater and Ice source

thoroughrcleaning Personallflygiene

Good hygienic and sanitation practices should Don’t Cross contaminate
be used when loading and unloading fresh

produce Proper temperatures

Load produce to minimize physical damage Proper Manure Management
Maintain proper transport temperatures
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