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Pathogens — any microorganism that
causes disease In humans
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“PAnpillness or disease transmitted to

PEGIERIIO! Jgn [uo proeducts that

esulu oM Ingesting foods which
ONtaiiNPEIogens, their toxins or
'sonolb chemicals:
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=epENVIIFRotNeekstaste or smell bad

I PALNBOENIC Organisms or toxins present
Ipicoc]

_ Food allBws growtr

Tempernature allows growth

Time to gro’;nd produce toxin

Food must be eaten
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Destroyaby Heating & Radiation

Reduce by Washing

Remove by Filtration
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65-70% Sugar for Mold
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MAPR! & Vacuum Packaging
Control the air in the package
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Every onﬁonent must have a
pH of <4.6 within 24 hrs



SHEGUIET Process
“NSIERPACIAREGEES (PH<4.6) do not
EQUIrENIgN tEmperatures
S BOIERVater may be sufficient
- Low pHi prevents eutgrowth of spores
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HOEIGUICT sealed into container. Held

zlflc] coje)leel

_ A‘tmospher]r‘*h’
 Product put into container. Closed and
pasteurized.
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SllReneVegetable Trends

(1957 - Presdnln)

“Migpenient component of U.S. Diet
| ede rll Ritiatives,
— UFSAIDIELan/ GUIGelines
. _—rOOCI SUIGE Pyrramic
~ Healthy People 2002
Nat. Cancer Insti. - Five a Day Program
24% Increase in consumption



Ie Trends

Growersigss derlse
\Widermvanety of traditional and new
preElcE
~ Glowalipreclction and distribution
‘ - Food trom 1350 countries over the world
ovides year-round availability
Innovative packaging
Improved marketing merchandising
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////J//r’//r’/ Spand £ coll 0157 H7
EaNIeSst outbreaks
= Poepigagiclitural practices
~ roor IYOIENE OF WOrKers
" Other causative agents
Crypte or@m and Cyclospora parasites
Hepatitis A and Norwalk viruses



B Crizifejgsiigrse C]al derr graphy

“ANCHEESE ]n g , Immune-compromised
& LOSENS ermJ fiom chronic diseases

— Hregmrlnr vvo 2 and young at high risk
Jrlmﬁg n food system
National and international scale
EXpose more consumers
Harder to trace an outbreak



IN lliness

Char gmg CONSUIMEN; preferences

clNo) OO,JJrlrJa N salaadl bars
Nmeals e saten out de the home

¢ off produce contamination
~oor Hendling| and preparation practices

No' heat treatment to kill pathogens

ONng| sto lﬁriods at Improper temperatures may
allow micro present to survive and grow

Increases the risk of foodborne illness
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IENGES I microorganisms
)telije)f) (1e) 5*5“ im the environment
J Jrgw WiEre they ence could not survive
“Sersaerntercolitica and L/steria
moresylogenes are capanle of growing slowly
Al rﬁ'fr]g- tor temperatures

e bact can cause serious human
|Ilness whe only small' numbers of cells
are ingested

E. colf O157:H7 and Salmonella enteritidls



lRcrease I OL ie reaks

Ces consumer ¢ fldence
AR causerinancial losse

RESPEIENVILRETNING party mspections to
\erJr/ tpgirproduce Is being grown,
harvestedland packaged using good
agricult and management practices
(GAP & GMP)
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“Myjlictitercompletely sanitize produce
gneceErcontamination has eccurred

S Dy
Preventing contamination before it
happens
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“MEIEVEntion of m]crob]a‘] contamination
ojiifesinl Oreelifohe

“FAccelguaellity taroughout all levels of

agrictltiieiFiromigrowing to packing

and transpertation



RECOIIMKEEPING

“MAllNanmioperationsithiat deal with food safety
w \Ventre tise
~ Water test results

“WVeIRErtraining programs

".

Facllitates audits

" |

NOWS, OrOWErS commitment

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



SeUrces off on-farm
soRpbtaniination

a0
[rrigationavater

“FARImMEINman e
Wildrandfdomestic animals

) e P \
Inadeguate field worker hygiene
Harvesting equipment
Transport containers (field to packing)




Cooling units (hydrocoolers)



SeUrces off on-farm
soRpbtaniination

—Nielsport VENICIES

“mprepeRstorage conditions
(lEmpEraLlre)

| ImpropeFpackaging

" Cross| contamination; in storage, display

and preparation
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PEIsterical use O'f the la
~NONREWsHFalaumping
=\ rlar] plels ammcr_l waste or biosolids been

Froolled '

ostream from animal containments

Ide tify, upstream uses of surface water

No runoff from contaminated water or
livestock waste
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Vieltesviadnagement

“Ninprepenyagediertreated manure can
COMUMIUENIONISK oﬂfof dlberne iliness
RaAtEEERS Can suivive In manure for 3
pleglinls of morv

Concerns:

Fecal material may come in contact with produce

Water may splash pathogens in the manure onto
produce

B



VianuEssandling

WEreperR andithereughl composting
“Hlinconpeleon into soil before planting
“FAppIyAmaRuE N the fall

AVOIG tep dressing
" DO N OlF harvest until after 120 days

Document rates, dates and location of
manure application
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_WBErE everwaiel; comes into contact
WItISRESIIIProduce, Itsiguality dictates
thegeeiential ferfpathogen
contamination
~lrrgation (Surrace w:';\ter)

‘esting '
Processing (Well/Municipal)

Chlorine added
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ffieauenRtvViethod

“MyeNIeaenECommended
SWVinimiZesirisk of crop contamination
“FOVEIEACNIIGALIO!
— USE potanlE erf
Examine seurce of surface water

Keep records of application methods,
rates and dates



Woriar rleziig Hyglene

iNciptoreliovw,geed hygienic practices

— FIOREIgiancwashing

=~ PropeRuserof tollet facilities
SIgNSreeisyimptoms ofi Infectious diseases
- No directcontact with produce

Protection fior cuts or lesions

Proper glove use

Provide proper attire




CIE2NING and Sanitizing

PlecEdlres
: g

RINSESUITECESHI] rJorJr-- soiled

Washithpwanrm soapy water
RINSENWVIL mleﬁ Water

~ Detergent must ve rnsed off because It

rlmredu( he effectiveness of the

sanitizer

Sanitize wﬁf'proper strength solutions
or water greater than 170°F



SoIEcConcentrations of Various
Sanitizer:

Crilorisle lodine  |Quarternary
> ‘ Ammonia

9)02(80)0) o) o) 1]
R A4

‘:j

929 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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m C| SS jaivest containers
- rJng PIESSUIe Wash, rinse and sanitize
= CeVEReIean BIns I not used iImmediately
— DO "N@ira c'ﬁof. ople to stand in bins
- Guring narvest
Remove fie di soil from outside of bins
pefore moving to packing areas

Worker Hygiene and Training as before
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NUEPIcke@lstomer Hyaiene
- Prov]rlg well-maintained toilet facilities
" Provide 'fg' d wash stations near restrooms

aVvite customers to wash hands before
entering| the: picking field

Provide large hand washing posters




SUONEHENEACTINT £/ Sanitation

R ESIINSE anaiSanitize trage facilities,
2UMPNENL andsicodicontact surfaces before
NARVESHREREING SLOring Crops

— ienenehly clean vefore sanitization

- Diitfancienganic matter make sanitizers ineffective

~ Use apprevea products to sanitize food contact
S1 ]ff‘?t( .—\J i

\
Ensure

properly
Measure and record temperatures at least once a
week

<hjg]e ptlon equipment is working



h-ductlon

“MEINGI Use drepsi— they may have come in
couaCRVIRanRimal ieces on the ground
DO N@IRUSErdecayed or wormy fruit

\Washsidiewwitnr cleaniwater or approved
sanitizers; using brushes carefully

o
DO O allow: pets In orchard, grove or field
and attempt te exclude wild animals

Strongly consider pasteurizing juice and cider

U
o
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RESHIaIVEST IHandling

NIBNCE JOOUNVOIKE NYJIENE
IEcRanERsaEnitize packing area and lines
zl]
Viaintaiiclean wash water

00l preduct guickly and maintain cold chain
Sanitize trucks lvefore loading

Keep animals out ofi packinghouse and
storage facilities



contaminatediwater and livestock waste
[ PACKINONBUSE Via runoff or drift
DO NOipWesfield clothes (shoes/boots) in
PACKINUBUSE
Enfonce guodiworker hygiene
Cleanrall containersibefore use and discard damaged
ONE

Store clean e
contamination

Wash, rinse and sanitize packing areas and floor at
end of each day.

py:ontainers to protect from
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Pzleilnle) rs-; 13Y

[ake care no". "u (*ontr.e Inate fresh
adl, cooled or

| mECIOJJJrJ e maintain a pest control
 program

Maintain a pest control log
Block access of pests into enclosed
facilities



Wesallrle) ope ations

i

at appropriate level)
fectants to wash

SEepIWaterrno cooler than 10°F lower than
proavce:
Colder coula W 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




q] c -
eniernpelevels for specific
cemImodaditie

Gearlerel 50-500 ppm
APPIES - 100-150 ppm
ASIEEElS 125-250 ppm
| Cantaleupe; L 100-150 ppm
‘honeyvaew
\ eyaew
Lettuce, cabbage,
leafy greens
Tomatoes, potatoes, 5,55 35 opm
peppers

100-150 ppm

ppm = parts per million total titratable chlorine



rmg Sedium Hypochlorite

NBINE)

accurately

Teifegi g ol mIAIErs 519 gal cup/50gal
o.gs |l TE 3/4
1.43 5 1/2 11/10
1.90 7 1/4 11/2
125 9 1/10 17/8
150 2.90 10 7/8 2 1/4

tsp = teaspoon
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Sedium Hypochlorite
ccurately

Teifegi g ol mIAIErs 519 gal cup/50gal
o 0 e 1/3
2 1/4 1/2
3 3/5
3 3/4 4/5
150 1.18 4 1/2 9/10

tsp = teaspoon
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CooINg

BV EIRAIRFCOOI LEEMPEALUNES

S Opumbmpreauce quality

— VinligzeNoathogen: growth

—DopReverioad refrigeration rooms

_IKeep airrcooling'and chilling equipment

clean andfsanitary

Keep water and ice clean and sanitary
Potable water source
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IicnspEortation

IISportation venicles for
J(IOF-J, ppVIous dirt and debris

%

Lelinie ‘
r LISE truckswhich have carried live
rlrnmrb pifarmiul substances without

thereughieieaning

Goodlhygienic and sanitation practices should
be used when loading and unloading fresh
oroduce

_oad produce to minimize physical damage
Maintain proper transport temperatures




stlimina

leverything clean and sanitary
—SUldacespeontainers, hands
“fCleannvater ana lice source
[SONAINEYAT ’ -
Don't Cress contaminate
Proper temperatures
Proper Manure Management




E 68583-0930

Phone: (402)472-2829
FAX: (402)472-1693
dpeters@unlinotes.unl.edu
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