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Farnlm’ Market Food Safety

Foog"Microbiology Overview

& 'Wrgam'gm transfer

=
%nd \Walter
Plants ‘&\@animals
Raw@processed food / cross
contaminatien
Person to Food
Person to Person
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L ‘ﬂgcussiﬂ'n Tiopics

‘@_Microbiology @Vernview
\cidljjied Foods

Hazards of FresiEtiitstanciVesetanles

* Foodl Wlico e

Viruses

Parasiics
Pathogens — iy micreorgenicn haf
causes disease in humans

S iCiehial Growth

Tia:

Food s&]@e
Time

llemperature
Oxygen

pH

Light
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o ﬁﬂﬁr@bia‘l’G rowth

ﬁ'ﬂypduce by dividing
EVeny 2080) 30 minutes
Generation, time

lIRESS OIrdisEacE! (iznsmitted 7o
people‘ﬂwugh food products that

resu ! ([resiing foods which
conizINeaiinegens; their toxins or
poisanous enemicals

A @U‘P reservation
= § -—

%cal treatments
InRBIteyADERydration, Cols 5o
Chengical
Destroy oy Heating & Radiation
Reduce by Washing
[REmeveE by Filtration
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2 BEEal Wibltiplication
W Numbers

il
2
4
16
256
2,097,152

ibarne [lESS

Will notleekstaste or smell bad

Pathod@hj@ Organisms or toxins [present
in) feeEN

Food allowsiefrowti)

Tempereie clloies Growth

Time to grow and produce toxin

066 muUsi ae GElEn

& "(Mergacﬁvny (Aw)

‘%ure oftavailable water
a ‘om 0'fo 10)
InhibiErgrowih

Bacteria <08k
Yeast <0.7
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) HéMower‘Water activity

Scierio)
5-150%Salt
50% SUfekl
MoldFandsyeast:
1k50% 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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O Teniperature
‘@_feod out of the tempera ]

ang :['xt@".e (40-140°F)
-
Keep chldfthings cold <40°F

Keep hot things hot > 140°F

" Claiitation of Acidity (pH)
S

Low-Acid Foods

0 2
Neutral (7.0)
= Increasing Acidity

o . )
I Blfienng Capacity
Vibility of Food! to Resist Changes in
pH
Variegfrom foed to food
lreteins have highi buffering capacity
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SWACidified Foods
-

D EDANDE initic
WOWIACIA 000 to Which Acid or
Acid Food s AdedeeN (oMRife)e l#fel-

N ERINPIEROT 4.6 air Lecs

AW >0.85

Every componcnt must heve a
pH o7 <4.6 within 24 hrs

O eEhEdllEarProcess
fﬁggin-Houd

Hoit Pﬁ%ct sealedifhte coniziner. Held
andicooled.

AtmESPHENC

Product pui: inte container. Closed and
pasteurized.
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o tidified Foods

-

%?nented EGOUS Preserved by Lactic

Acid Ba%igla
Yo@t, Sauerkraut

Presenvation by Addition of Acid to Low

Aeieh [aleredient

/ Kﬂfeduleﬁ' Process

‘.H@QACId FeEdS ((al7=4.6) do not

requw@‘iugh temperaiures
jg Water may be sufficie

nt

Low P prevents outgrowth of spores

o "R(@Wengegulation-FD/—

m %T.Rd Fileta Pracess

ontrol, sugar, salt, preservative
Adhere LepEiled Process
Provide Process and pH Records
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ZANe(=zR=E0H: 4 Pei 4410 and 108.25

_,mﬂd Veg,etable Trends

- Pr=sent)

ﬁmrtaﬂ Compricnt of U.C. Diet
EederaNRbiatives

U.Sﬁletary Guidelines

[=eppNemide Pyramid

Celthy Pecale 2002

Nat. Cancer Insfi. - Five a Day Program
24% Increasc in concumption

EEREheVesciable Trends
987 - Fi==ent)

.@aze InREeekseme lliness
SSS0CIENEdMWITH produce
THhe UmBEY of people affected more
than detbled
A Veriety of fruits and vcgetables were
involved
75% relaten o comestically grown
Most ouilreaks werc czused by bacteria
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S Vegetables

“.987 Present)

WBIS [ESPONSE

Wldeﬁ%lety of traditional and new

prediice

Globalproduction’and distribution
Foodlfrom 130 countries over the world
Provides year-i6n el availability

[nnevative packaging

Improved marketing merchandising

; .,ru’iﬂd \/egetable Trends

— Present)

) ,mw_d Vegetable Trenos

Jpeyjasprend £ colf ©157:H7
causedﬂ’ﬂgst outbreaks

(LRI (10 turall practices

Poorrhygiene i workers

Ofher e:lusativeraeents

Cryptosporidium zne Cyclospora 22
Hepatitis A and Norwalk viruses
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Cﬁjc@gﬁancrEases in lliness

Es I social demography

Jglere irelderlyy; mmlne-compromised

&1 ifering from chronic diseases

Heeozlilt Women anesy ( high risk
Changesfin food' system

National and international scale

[Z{00EEMGIE CONSUMESS

Harcer in 20 eiisreak

GECEBNoInoreases in lliness

%‘[ic CHENGESINIMICroorganisms
Nolzi %ﬂ L0 Stresses inl the environment
© ere theysonce could not survive
TS ANl eolica and, /s
MoNeEogenes ¢l capzlhle of 7g slowly
at refrigerator temperatures
Some bacteria can cause serious human
i s wihen enlye smrall netimberste

E7:157 and Salmonell.

| 4 ’M Stiategy Focus

%ult t0' completely sanitize produce
ONce Cﬁh@mination has eccurred
-
Reducenirtz: [a
Preventingl contamination before it
happens
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plelanty in s&(E6 55
Increaseiifmeals eaten outside the home
Increases the risk of produce contamination

Poor: iandling and preparation practices
NoheEiRiceimeEn (o kill pailiogens

Long storage periods at improper temperatures may
allow miCrobEE preEchi: o clrvive znd grow

o

Increases the risk of foor

ﬁ@y‘ces copsUmEr confidence

Can ca&@,financial losses

Respﬂd With thind party inspections to
verifythat prodiceiisioeineNeieiik
hanvested and packaged using good
agriculturalland management practices
(GAR & EIVIE)

sic Principles

nen eifmicrebial contamination
of fresh produce
Accollielsf iz ireughout all levels of
agriculttralfirom growing| to packing
and transportation
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WM Ceping

ations that dez! iR Re=fen

Shows growers commitment

backs fafeontamimEio N Mo
that contamlnatlon did not occur on the farm

Unszinitary hanelingeleirinegielaiisleR=igle
packagisle|

Equipmeniriced in coak, pacl: or cut
ProGUce

Ice

Cooling units (hydrocoolers)

’ -
I Site Selecion
fleziluse of the llqll

No mﬁlu%nal dumping

hasranimal waste or biosolids [3ccn
appl ed

cam from animal com?inmenv
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'I‘a‘\wvater
AI’]IMMFWHG
\Wildand domestieranionz’s
Inadeguate iicld worker hygicic
iarvesiinepectipgment

Transport: containers (ficld o paclking)

SSEUICES off ON-E T
‘rontan‘r'rnation

%pon Vehicles

Impro;ﬁ‘r@torage conditions
(temperailre)

Impreper paekaoing

Cross contamination in storage, display
Ane preparation

'\/
CO trlbure toprisk of iccdborne {Hm

Pathqgﬂmkan survive in manure for 3
monthsior fmore

(ElEY CoMmeE i Cont iih produce
r may splash pailiogens in the mznure onfto
produce
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8 ‘(Mnu-re Handling

%ggr and thereugh composting
Incorp&agon into soil'before planting
Applﬂemure in theifll
Avoiditeprdressing
DO NOT harvest until after 120 days

Deeunecnt rates, dates and [ocation of
manure application

%rriga‘[ion (Ceemmended

Miniiizesirisk of crop contamination
Oyerheadiirtigation

Use poetable water

Exziminercpurce of curiece water
Keep records of application methods,
rates and dates

aingrand Sanitizing
precedlres
A -
oy slifidcerifnoticeably soiled
\Wiash \Mtﬁwarm soapy water
Rinsemvithrclean Water
DEIET@ERiM I ust BErncce o1 hecause it
can reduce the effectiveness of the
sanitizer

Sanitize withr proper sircngth scolutions
or water greater than 170°F
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EIEVEMWAILEI COmES INto contact
WILHNT roduce, itsiguality dictates
theppiential for'pathogen
contamingtion

Irrigation (Stirfacel
Processing (Well/Municipal)
Chlarine adeEn’

_WE)M-l@alth'and Hygiene

@to follelisgeedlhygienic practices
Proper rlzilelyzisalisle)

Prop us?of toilet facilities
Signsrandisymptoms of infectious diseases
INGIG[ECERI taci= il precice
Protection for cuts or lesions
Proper glove use
Provic: proper (e

goncentrations 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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g WWoﬁsiderations

& Sanitizerharvest containers
nghﬁwwe Wash rinse and sanitize

Z10IE MEET restrooms

OVE | f{o ol frem outsice of a1
Provide large hand washing posters

L CItEENdSuite Production

@)T USerdropsi— they may have come in
contactavithichimal feces en the ground

e
4 ‘Stmﬁ EacIity Sanitation
- < -
il LREENIifZE Eierage iacilities,
i andrfoodf contact surfaces before
halvest%@nd storing crops
Thq@ghly clean before sanitization
Dilitand erganic matter make sa neficctive
Use: roved procluets to'sa

DO NQﬁ usSe decayed or wormy fruit

WSS VWAL cleai aiicr or applioveEs
sanitizers; using brushes carefully

DO NEhrallow: pets in erchzre, grove or field
and attempt to exclude wild animals

Strongly considcr pastcurizing fuice znd cider

Ensulic refrlgelat BN eI is working
properly
MezcEre &n6 recort iempersiiies at lezsi once a
LS

A Maﬁves’flmmhng

-

t cogliamiplziieeNi:ie
€I PECKINGNBUSE ViE ru (o]

(shoze/hnots) i
paCKinGloUISE
ENforcetspenhinlizer hyaiene
Cleznrallicontztnersbefore use and discard dz
ones
Store ClEER Chpbi centzincis to protect: i
contamination
Wasli, rinse and senitiz: pacling zrezs and floor &1
end of each day.

Ergoodwoll G hygiene
éﬂﬁ-ﬁmitize packing area and lines

MaiRi=iRelEan wasi waiicr
Cool product guickly anc' maintain cold chzin
Sanitize trucks before loading

Kecn animals out oii pzcelinghouse and
storage facilities
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Estanlistirand maintain a pest control

winra [ocat control log

Block access of pests into enclosed
Tacilifies

Chierne Jevels for specific
commodities

50-500 [2/2/71

Apples \ 100-150 [373/fi
Asparediis 125-250 ppm
Cantaloupey 100-150 [pm
honeydew

Lettuce, cabbagr. 100-1.50 ppm
leafy greens
Tomatoes, potatoes,

nenpers 200-350 372111

r million total titratable

4

_,_}de elVieasuring| Sedium Hypochlorite
ﬁ&:(&hlonne) accurately

e
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=
oy [OrNated Water (at approprizic level)
ferrieqistered disinfectants to wash

Keep watel no 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

/3

_

ain cooll temperatures
Optimtimeproduce quality,
ML mizCRYEthegEhi growth
Poretoverload refrigeration rooms
Keep air cooling and chilling equipment
cleanrandf sanitai/
[Ceen wEier zne! fce cleen ene canitary
Potable water source
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Inggee WENsportation vehicles for *'
iness, edors; obvious dirt and debris @geveryw hing ¢!
= !
gefoie ozl : ma?e“s,yontau

DO N Ise cks wihichlna =@ [j
o e o W ClearﬂVater and! Ice source

animalsfer iarmful substances without
1 ¢ltlning Personal Hygisl:

Wygienic and sanitatiof przcti S Dor e o2 minate
be used when loading and unlozeing

produce
Load precuce to minimize physical damage Proper Manure Management
Maintain proper {rznsport temperatures

Biopert=mperatiie:
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