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A Review of Fresh Meat PackagingA Review of Fresh Meat Packaging

From the Beginnings of Meat From the Beginnings of Meat 
through Yesterday, Today, through Yesterday, Today, 
and A vision of Tomorrowand A vision of Tomorrow
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The Future is an Extension of the The Future is an Extension of the 
Present and the PastPresent and the Past
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!!For 5,000 Years...For 5,000 Years...
!!Man hunted for meat, but did not preserve it. Meat was Man hunted for meat, but did not preserve it. Meat was 

eaten fresh off the killed animal.eaten fresh off the killed animal.
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!!For 500 Years...For 500 Years...
!!Man raised animals, killed and dressed them, and dried Man raised animals, killed and dressed them, and dried 

the meat.the meat.
!!And the buffaloAnd the buffalo
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 125 Years Ago...125 Years Ago...
!!Man grazed animals, killed and dressed them, and Man grazed animals, killed and dressed them, and 

either salted the meat or ate it fresh.either salted the meat or ate it fresh.
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An Historic Foundation to the Future An Historic Foundation to the Future 

!! 100 Years Ago...100 Years Ago...
!!Man grazed animals, killed and dressed them, and Man grazed animals, killed and dressed them, and 

refrigerated their carcassesrefrigerated their carcasses
!!At retail level, the strawAt retail level, the straw--hattedhatted butcher wearing a butcher wearing a 

bloodied apron converted carcasses into retail meat bloodied apron converted carcasses into retail meat 
cuts in a shop strewn with sawdust.cuts in a shop strewn with sawdust.



Packaging/Brody, Inc.Packaging/Brody, Inc.

Late 19Late 19thth Century through Century through 
PrePre--World War IIWorld War II

!!Carrier invented refrigerationCarrier invented refrigeration
!!Slaughter in Kansas City, Omaha ChicagoSlaughter in Kansas City, Omaha Chicago

!!Carcass shipment on railCarcass shipment on rail
!!Rail cars with ice bunkersRail cars with ice bunkers

!!Carcasses to butcher shopsCarcasses to butcher shops

!!Processed/cured meatsProcessed/cured meats
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PrePre--World War II through World War IIWorld War II through World War II

!!Carcasses in butcher shopsCarcasses in butcher shops
!!Refrigerated storeroomsRefrigerated storerooms
!!“Refrigerated” display cases“Refrigerated” display cases
!!Sawdust on floorsSawdust on floors
!!Butcher cut to orderButcher cut to order
!!Paper wrap tied with stringPaper wrap tied with string
!! Ice boxes in homesIce boxes in homes

!!Delicatessens for cured meatsDelicatessens for cured meats
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PostPost--World War IIWorld War II

!!Advent of supermarketsAdvent of supermarkets
!! ca 1947ca 1947

!!DuPontDuPont——cellophanecellophane
!!Developed supermarket backroom cutting/packaging to Developed supermarket backroom cutting/packaging to 

inventoryinventory
!!Molded pulp traysMolded pulp trays
!!Cellophane wrapCellophane wrap

!! Moisture resistantMoisture resistant
!! Pass oxygen for colorPass oxygen for color

!!SemiSemi--automatic equipmentautomatic equipment
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Fresh Meat PackagingFresh Meat Packaging——1950s1950s

!!Supermarkets expandedSupermarkets expanded
!!Corner /neighborhood butcher shops contractedCorner /neighborhood butcher shops contracted
!!DuPontDuPont continued to lead, grow and sell cellophanecontinued to lead, grow and sell cellophane

!!As did its two competitorsAs did its two competitors
!!ProblemsProblems

!!Short shelf lifeShort shelf life
!!ColorColor
!!LeakageLeakage
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Centralized Red Meat PackagingCentralized Red Meat Packaging——19641964

!!U.S. Department of Agriculture studyU.S. Department of Agriculture study
!!Transfer backroom cutting/packaging for several Transfer backroom cutting/packaging for several 

supermarkets to a single locationsupermarkets to a single location
!!Save $0.01 per packageSave $0.01 per package
!!Chub packaging for ground beef developedChub packaging for ground beef developed
!!Barrier bag/boxed beef conceptBarrier bag/boxed beef concept
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Centralized Fresh Meat PackagingCentralized Fresh Meat Packaging——19671967

!! Iowa Development Commission Report citing benefitsIowa Development Commission Report citing benefits
!!Resistance from retailers, meat packersResistance from retailers, meat packers
!!Boxed beef resisted by meat packers, retailersBoxed beef resisted by meat packers, retailers
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Backroom Fresh Meat PackagingBackroom Fresh Meat Packaging——1960s1960s

!!Development of polyvinyl chloride (PVC) filmDevelopment of polyvinyl chloride (PVC) film
!!Moisture barrierMoisture barrier
!!Oxygen permeableOxygen permeable
!!Stretch filmStretch film
!!TranparentTranparent

!!Development of new traysDevelopment of new trays
!!Clear polystyreneClear polystyrene
!!Expanded polystyreneExpanded polystyrene

!!Demise of cellophaneDemise of cellophane
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 40 Years Ago marked the beginning of vacuum 40 Years Ago marked the beginning of vacuum 
packaging of…packaging of…

!! Cured meatsCured meats
!! Primal cuts of beefPrimal cuts of beef

!! …and poultry was “poor persons’ food”…and poultry was “poor persons’ food”
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 30 Years Ago...30 Years Ago...
!!VacuumVacuum--packaged, cured meats began their climbpackaged, cured meats began their climb
!!Service delicatessens recededService delicatessens receded
!!VacuumVacuum--packaged primal cuts were resisted by packaged primal cuts were resisted by 

retailersretailers
!!Visionaries conceived of fresh red meat centralized Visionaries conceived of fresh red meat centralized 

packagingpackaging
!!…and poultry was “poor persons’ food”…and poultry was “poor persons’ food”
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Centralized Fresh Meat PackagingCentralized Fresh Meat Packaging——
1960s1960s

!!EuropeEurope
!!FranceFrance

!!Intact cuts fabricated and packaged in central locationIntact cuts fabricated and packaged in central location
!!By law, ground beef was in presence of consumerBy law, ground beef was in presence of consumer
!!Total system collapsed because of ground beef situationTotal system collapsed because of ground beef situation
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Barrier Bag ConcernsBarrier Bag Concerns——1960s1960s--1970s1970s

!!Eliminate retail butcher jobsEliminate retail butcher jobs
!!CostCost——higher than hanging beefhigher than hanging beef
!!Cost of package materialsCost of package materials
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Centralized Fresh Meat PackagingCentralized Fresh Meat Packaging——
1960s1960s

!!EuropeEurope
!!FranceFrance

!!Intact cuts fabricated and packaged in central locationIntact cuts fabricated and packaged in central location
!!By law, ground beef was in presence of consumerBy law, ground beef was in presence of consumer
!!Total system collapsed because of ground beef situationTotal system collapsed because of ground beef situation
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Centralized Fresh Meat PackagingCentralized Fresh Meat Packaging——
EuropeEurope——1970s1970s

!! Coop DenmarkCoop Denmark
!! More than 1000 IRMA outletsMore than 1000 IRMA outlets
!! All smallAll small
!! No space for butchersNo space for butchers

!! Employed Employed KalleKalle principlesprinciples
!! Clean operationsClean operations
!! Cold Cold -- <36<36°°FF
!! High 80% oxygen/20% carbon dioxideHigh 80% oxygen/20% carbon dioxide
!! 66--10 days shelf life10 days shelf life
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Centralized Meat PackagingCentralized Meat Packaging——1960s1960s

!! Ralph’s Ralph’s –– Los AngelesLos Angeles
!! Conventional packagingConventional packaging
!! Central locationCentral location
!! Limited shelf lifeLimited shelf life
!! Rapid turnoverRapid turnover

!! Falley’sFalley’s –– TopekaTopeka
!! Conventional packagingConventional packaging
!! 7070--mile radius rapid deliverymile radius rapid delivery

!! Liberal Liberal –– Dayton, OhioDayton, Ohio
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Centralized Meat PackagingCentralized Meat Packaging——1960s1960s——
Tray ReadyTray Ready

!!SubprimalSubprimal cuts fabricated into retail sizescuts fabricated into retail sizes
!!ReassembledReassembled
!!Packaged in barrier bagPackaged in barrier bag
!!Distributed to retailerDistributed to retailer
!!Repackaged as cuts in conventional packagingRepackaged as cuts in conventional packaging
!!CryovacCryovac/Kenosha Beef development/Kenosha Beef development
!!Original Original PicPic ‘N’ Save‘N’ Save
!!Recently Sam’s Club from Recently Sam’s Club from PackerlandPackerland
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 25 Years Ago...25 Years Ago...
!! Feed lot operations for cattleFeed lot operations for cattle
!! Overcoming butcher resistance, vacuumOvercoming butcher resistance, vacuum--packaged primal cut packaged primal cut 

beef began moving into supermarket backroomsbeef began moving into supermarket backrooms
!! Chub packaging of ground beefChub packaging of ground beef
!! Keeper casing of coarsely ground beefKeeper casing of coarsely ground beef
!! Expanded and impact polystyrene and molded pulp trays and Expanded and impact polystyrene and molded pulp trays and 

PVC film PVC film overwrapsoverwraps
!! VacuumVacuum--packaged cured meats increasedpackaged cured meats increased
!! A few centralized packaging trials in the United StatesA few centralized packaging trials in the United States
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Centralized Fresh Meat PackagingCentralized Fresh Meat Packaging——19701970

!!KalleKalle –– West GermanyWest Germany
!!Plastic film producerPlastic film producer
!!High oxygen/high carbon dioxide environmentHigh oxygen/high carbon dioxide environment
!!Package produced on Package produced on MultivacMultivac thermoform/vacuum thermoform/vacuum 

gas flush/seal equipmentgas flush/seal equipment
!!Shelf lifeShelf life

!!Master packMaster pack
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Environmentalist ConcernsEnvironmentalist Concerns——1970s et 1970s et 
seq.seq.

!! Too much package materialToo much package material
!! Plasticizers in PVC filmPlasticizers in PVC film

!! No effective alternativesNo effective alternatives
!! PVC incineration generatesPVC incineration generates

!! Acid rainAcid rain
!! Grate corrosionGrate corrosion

!! No visibility through expanded polystyrene traysNo visibility through expanded polystyrene trays
!! Legislate transparent polystyreneLegislate transparent polystyrene
!! Pulp with open gridPulp with open grid

!! Polystyrene does not degrade in landfillsPolystyrene does not degrade in landfills
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Centralized Fresh Meat PackagingCentralized Fresh Meat Packaging——
EuropeEurope——1970s1970s

!! Marks & SpencerMarks & Spencer——United KingdomUnited Kingdom
!! Primarily a clothing storePrimarily a clothing store
!! In every neighborhood in United KingdomIn every neighborhood in United Kingdom
!! Limited assortment of St. Michael’s brand food to accommodate Limited assortment of St. Michael’s brand food to accommodate 

customerscustomers
!! No backroomNo backroom
!! Fresh meat to accommodate customersFresh meat to accommodate customers
!! Originally imported from Coop DenmarkOriginally imported from Coop Denmark
!! Transferred to British meat packersTransferred to British meat packers
!! PVC trays/heatPVC trays/heat--seal closures/seal closures/MultivacMultivac equipment/high equipment/high 

oxygen/high COoxygen/high CO22
!! So successful, copied by U.K. supermarketsSo successful, copied by U.K. supermarkets
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Centralized Fresh Meat PackagingCentralized Fresh Meat Packaging——
1970s1970s

!! Chub packagingChub packaging
!! For retail grindFor retail grind
!! Reduced oxygenReduced oxygen

!! Barrier package structureBarrier package structure
!! ColorColor

!! Purple myoglobin in packagePurple myoglobin in package
!! Restored to Restored to oxymyoglobinoxymyoglobin after openingafter opening

!! Applied to coarsely ground for distribution to supermarket Applied to coarsely ground for distribution to supermarket 
backroomsbackrooms
!! Retailer grindsRetailer grinds
!! Retailer replaces on conventional trayRetailer replaces on conventional tray
!! Double handling of microbiologically sensitive productDouble handling of microbiologically sensitive product
!! Still common practiceStill common practice
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BivacBivac ProgramProgram——19801980

!!BivacBivac——a William E. Young/a William E. Young/DuPontDuPont developmentdevelopment
!!Twin transparent webTwin transparent web
!!Vacuum skin package fusing Vacuum skin package fusing ionomerionomer filmfilm
!!Purple myoglobin colorPurple myoglobin color

!!Erdman’s Erdman’s –– MinnesotaMinnesota
!!Four storesFour stores
!!21 days shelf life at 2821 days shelf life at 28--3131°°FF
!!Operated until 1985Operated until 1985
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Kroger/St. Regis TestKroger/St. Regis Test——MidMid--1980s1980s

!! SuperFreshSuperFresh –– St. RegisSt. Regis
!! High oxygen/high carbon dioxideHigh oxygen/high carbon dioxide
!! CoextrudedCoextruded barrier traybarrier tray
!! Flexible barrier heat sealFlexible barrier heat seal
!! TiromatTiromat thermoform/vacuum/gas flush/sealthermoform/vacuum/gas flush/seal
!! Large headspace for gas reservoirLarge headspace for gas reservoir

!! 1010--day shelf lifeday shelf life——intact cutsintact cuts
!! Tested in Kroger, AtlantaTested in Kroger, Atlanta
!! Similar to American Can Fresh Seal, Chatham Supermarkets, Similar to American Can Fresh Seal, Chatham Supermarkets, 

DetroitDetroit
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 20 Years Ago...20 Years Ago...
!! VacuumVacuum--packaged primal cuts moved into supermarket packaged primal cuts moved into supermarket 

backroomsbackrooms
!! Poultry began its move to central packagingPoultry began its move to central packaging

!! Cut partsCut parts
!! BrandingBranding

!! Europe: centralized packaging of beef and porkEurope: centralized packaging of beef and pork
!! High oxygen/COHigh oxygen/CO22 packagingpackaging
!! Sanitary cutting and packagingSanitary cutting and packaging
!! ControlledControlled--temperature distributiontemperature distribution

!! United States: more centralized packaging trialsUnited States: more centralized packaging trials
!! High oxygen/high COHigh oxygen/high CO22: St. Regis/Kroger: St. Regis/Kroger
!! Vacuum skin: Vacuum skin: Bivac/DuPontBivac/DuPont
!! American Can in MichiganAmerican Can in Michigan
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Centralized Fresh Meat Packaging Centralized Fresh Meat Packaging 
Projections from 1970sProjections from 1970s

!! Principles and practices of 1970s technology are common Principles and practices of 1970s technology are common 
commercial practice in 2002commercial practice in 2002

!! “High Ox”“High Ox”
!! SanitationSanitation
!! Low temperature controlLow temperature control
!! High oxygen/high COHigh oxygen/high CO22

!! Barrier traysBarrier trays
!! HeatHeat--seal barrier flexible closuresseal barrier flexible closures

!! Master packsMaster packs
!! Chub package coarse grindChub package coarse grind
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Kroger/Excel Vacuum SkinKroger/Excel Vacuum Skin——MidMid--1980s1980s

!!Kroger Kroger –– Midwest/SouthMidwest/South
!!Excel Excel –– MissouriMissouri
!!Twin web barrier vacuum skinTwin web barrier vacuum skin
!!MultivacMultivac equipmentequipment
!! 2121--day claimed shelf life day claimed shelf life –– intact cutsintact cuts
!!Color purpleColor purple
!!Too many Too many leakersleakers
!!Discontinued 1989Discontinued 1989
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Safeway/Safeway/CryovacCryovac Peelable LidPeelable Lid——1980s1980s--
1990s1990s

!! Safeway Safeway –– Western CanadaWestern Canada
!! Vacuum skin package (VSP)Vacuum skin package (VSP)

!! Base thermoformedBase thermoformed
!! Top Top –– twotwo--ply flexible conforms to meat shapeply flexible conforms to meat shape

!! Vacuum package on Vacuum package on MultivacMultivac equipmentequipment
!! Purple colorPurple color
!! At retail, top ply removedAt retail, top ply removed

!! Inner ply Inner ply –– oxygen permeableoxygen permeable
!! Meat returns to Meat returns to oxymyoglobinoxymyoglobin redred

!! Discontinued 2000Discontinued 2000
!! New format: tray plus flat lidNew format: tray plus flat lid



Packaging/Brody, Inc.Packaging/Brody, Inc.

An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 15 Years Ago...15 Years Ago...
!!Centralized packaging of meat strong in United Centralized packaging of meat strong in United 

KingdomKingdom
!!Centralized packaging of poultry in North AmericaCentralized packaging of poultry in North America

!!BrandedBranded
!!Controlled distributionControlled distribution
!!Master packagingMaster packaging

!! Modified atmosphereModified atmosphere
!! AirAir

!!Rapidly increasing salesRapidly increasing sales
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Centralized Fresh Meat PackagingCentralized Fresh Meat Packaging——
1990s1990s

!!High oxygen/high carbon dioxideHigh oxygen/high carbon dioxide
!!Preformed barrier expanded polystyrene traysPreformed barrier expanded polystyrene trays
!!Flexible closure heatFlexible closure heat--sealed to traysealed to tray
!! Large headspaceLarge headspace
!!EquipmentEquipment

!!RossRoss--ReiserReiser
!!MondiniMondini

!!Commercial practice todayCommercial practice today
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Garwood Garwood FlavolokFlavolok——1980s1980s

!!AustraliaAustralia
!!ThreeThree--web/twoweb/two--compartmentcompartment

!!Top web/tray barrierTop web/tray barrier
!! Intermediary web Intermediary web –– gas permeablegas permeable
!! InIn--line thermoform/gas flush/sealline thermoform/gas flush/seal
!!Tested in Australia for offal meatsTested in Australia for offal meats
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GarwoodGarwood——1990s1990s

!!TwoTwo--compartmentcompartment
!!Preformed trayPreformed tray

!!Holds meatHolds meat
!!Closed with heatClosed with heat--seal flexible closureseal flexible closure

!!Preformed overPreformed over--closureclosure
!!Remove top closure at retailRemove top closure at retail

!! Indiana Packers/Marsh Supermarkets for porkIndiana Packers/Marsh Supermarkets for pork
!!Discontinued 1993Discontinued 1993
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Master PacksMaster Packs——1980s through Today1980s through Today

!!Conventional primary packagingConventional primary packaging
!!Barrier or nonBarrier or non--barrier master bagsbarrier master bags
!!High or low oxygenHigh or low oxygen
!!Coupled withCoupled with

!!SanitationSanitation
!!Low temperature controlLow temperature control
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 15 Years Ago...15 Years Ago...
!! InIn--store delicatessens began to grow stronglystore delicatessens began to grow strongly
!!More North American trials on centralized packaging More North American trials on centralized packaging 

of beefof beef
!!High oxygen/high COHigh oxygen/high CO22

!!VacuumVacuum

!!Vacuum packaging of pork primal cutsVacuum packaging of pork primal cuts
!!Consolidation of the beef industryConsolidation of the beef industry
!!Beef consumption decliningBeef consumption declining
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 10 Years Ago...10 Years Ago...
!! Centralized packaging of meat strong in United KingdomCentralized packaging of meat strong in United Kingdom
!! Centralized packaging of poultry in United StatesCentralized packaging of poultry in United States

!! BrandedBranded
!! Strong sales increaseStrong sales increase

!! Centralized packaging of porkCentralized packaging of pork
!! More trials on centralized packaging of beefMore trials on centralized packaging of beef
!! Nutritional labelingNutritional labeling
!! Beef consumption decliningBeef consumption declining
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Chronology of Meat PackagingChronology of Meat Packaging——
1990s1990s

!! 1990s1990s
!! TescoTesco in the United Kingdom convertedin the United Kingdom converted

!! Barrier traysBarrier trays
!! High oxygen/COHigh oxygen/CO22

!! Poultry passed beef in per capita consumption in United StatesPoultry passed beef in per capita consumption in United States
!! Centralized packaging of porkCentralized packaging of pork
!! Ground poultry under modified atmosphereGround poultry under modified atmosphere——high oxygen/COhigh oxygen/CO22

packagingpackaging
!! Precooked poultry under modified atmosphere packagingPrecooked poultry under modified atmosphere packaging
!! Home meal solutions emerged as a forceHome meal solutions emerged as a force
!! More North American trials on centralized packaging of beefMore North American trials on centralized packaging of beef
!! Warehouse club storesWarehouse club stores
!! Beef consumption decliningBeef consumption declining
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And in the 1990sAnd in the 1990s

!!MidMid--1990s…1990s…
!!Poultry consumption soaringPoultry consumption soaring
!!Pork consumption near that of beefPork consumption near that of beef——and growingand growing
!!Home meal solutions growing exponentiallyHome meal solutions growing exponentially
!!More inMore in--store service delicatessensstore service delicatessens
!!WalWal--Mart indicating conversion into all caseMart indicating conversion into all case--readyready
!!Beef consumption decliningBeef consumption declining
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 1997...1997...
!! Poultry is Number 1Poultry is Number 1
!! More caseMore case--ready porkready pork
!! Home meal solutions grew exponentiallyHome meal solutions grew exponentially
!! Beef consumption static to decliningBeef consumption static to declining

!! Dependent on priceDependent on price
!! More trials on caseMore trials on case--ready beef, especially ground beefready beef, especially ground beef
!! More “value added” meatsMore “value added” meats

!! MarinatedMarinated
!! SeasonedSeasoned
!! SkeweredSkewered
!! With other ingredientsWith other ingredients
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An Historic Foundation to the FutureAn Historic Foundation to the Future

!! 1998…1998…
!! More trialsMore trials——some commercialsome commercial——on centralized packaging of on centralized packaging of 

beefbeef
!! CryovacCryovac VSP with VSP with peelablepeelable pliesplies
!! HighHigh--oxygen: barrier polystyrene with heatoxygen: barrier polystyrene with heat--sealed flexible closuressealed flexible closures——

ground beefground beef
!! Master packMaster pack

!! High oxygenHigh oxygen
!! High carbon dioxideHigh carbon dioxide

!! EE--colicoli O157:H7 pathogen issueO157:H7 pathogen issue
!! Consumers perceive fresh and nearly fresh as better, more Consumers perceive fresh and nearly fresh as better, more 

nutritionalnutritional
!! Fat trimmingFat trimming
!! More addedMore added--value meatvalue meat
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Fresh Meat PackagingFresh Meat Packaging

!! 2002 Issues2002 Issues
!! Despite the significant declines, meat volume remains highDespite the significant declines, meat volume remains high
!! Meat marketing is meagerMeat marketing is meager
!! The “corner butcher” has returnedThe “corner butcher” has returned——even in supermarketseven in supermarkets
!! Microbiological deterioration is keyMicrobiological deterioration is key
!! PathogensPathogens

!! Especially Especially E. coliE. coli O157:H7O157:H7
!! And And ListeriaListeria

!! But red color perception is key to consumersBut red color perception is key to consumers
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Fresh Meat PackagingFresh Meat Packaging

!! 2002 Issues2002 Issues
!!HACCP programs mandated in plantsHACCP programs mandated in plants
!!Economics of caseEconomics of case--ready beefready beef
!!Temperature control in distributionTemperature control in distribution
!!Radiation pasteurization for beef approvedRadiation pasteurization for beef approved

!!One electron beam pilot plant operatingOne electron beam pilot plant operating
!!One gamma ray plantOne gamma ray plant
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Meat PackagingMeat Packaging

!! 2002 Issues2002 Issues
!!Except for Except for E. coli E. coli O157:H7 and analogous pathogens, O157:H7 and analogous pathogens, 

how does 2000 et seq. Differ from 1990, 1980, 1970?how does 2000 et seq. Differ from 1990, 1980, 1970?
!!More competitive productsMore competitive products
!!More competitive proteinMore competitive protein
!!More technical alternativesMore technical alternatives

!! Is 2002 the same as 1982 in a much more competitive Is 2002 the same as 1982 in a much more competitive 
macroenvironmentmacroenvironment??



Packaging/Brody, Inc.Packaging/Brody, Inc.

Meat PackagingMeat Packaging

!! 20022002
!!CaseCase--ready beef alternative technologiesready beef alternative technologies

!!VacuumVacuum
!!Vacuum skinVacuum skin
!!Vacuum skin with Vacuum skin with peelablepeelable membranemembrane
!!Pressure stuffing (chub)Pressure stuffing (chub)
!!Modified atmosphereModified atmosphere

!! High oxygenHigh oxygen
!! Low oxygenLow oxygen

!!PeelablePeelable membranemembrane
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Meat PackagingMeat Packaging

!! 20022002
!!CaseCase--ready beef alternative technologiesready beef alternative technologies

!!Oxygen scavengerOxygen scavenger
!!High oxygenHigh oxygen

!! BarrierBarrier
!! Barrier filmBarrier film

!!Master packagingMaster packaging
!! Modified atmosphereModified atmosphere

!! High oxygenHigh oxygen
!! High carbon dioxideHigh carbon dioxide

!! AirAir
!!UltraUltra--low oxygenlow oxygen

!! SecurFreshSecurFresh
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Meat PackagingMeat Packaging

!! 20022002
!!CaseCase--ready beef alternative technologiesready beef alternative technologies

!!Master packMaster pack
!! Preformed bagPreformed bag
!! FilmFilm--basedbased

!!LowLow--oxygen oxygen rebloomingreblooming
!!Gas exchangeGas exchange

!! ActiveActive
!! PassivePassive

!!IrradiationIrradiation
!! Electron beamElectron beam
!! Gamma rayGamma ray
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Meat PackagingMeat Packaging

!! 20022002
!!Do we need more technologies for caseDo we need more technologies for case--ready beef?ready beef?

!!Regardless, they are coming.Regardless, they are coming.



Packaging/Brody, Inc.Packaging/Brody, Inc.

Fresh Meat PackagingFresh Meat Packaging

!! 2002 Issues2002 Issues
!!CaseCase--ready beefready beef

!!Who or what is driving?Who or what is driving?
!! Consumers??Consumers??
!! Retailers?Retailers?

!! ChainsChains
!! Warehouse club storesWarehouse club stores

!! Meat packagersMeat packagers
!! Packaging suppliersPackaging suppliers
!! EquipmentEquipment
!! MaterialsMaterials
!! Microbiological safety; regulationMicrobiological safety; regulation
!! AcademiaAcademia
!! Inventors, entrepreneursInventors, entrepreneurs
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Fresh Meat PackagingFresh Meat Packaging

!! 2002 Issues2002 Issues
!!CaseCase--ready beefready beef

!!Can push marketing significantly change a massive industry?Can push marketing significantly change a massive industry?
!!Where is consumer marketing of beef?Where is consumer marketing of beef?
!!Shelf life time required?Shelf life time required?

!! 1 week1 week
!! 2 weeks2 weeks
!! 10 weeks10 weeks
!! 20 weeks (?)20 weeks (?)



Packaging/Brody, Inc.Packaging/Brody, Inc.

CaseCase--Ready BeefReady Beef——20022002

!!United StatesUnited States
!!300+ million units of ground beef in retail chubs300+ million units of ground beef in retail chubs
!!Up to one billion units of ground beef in trays, and Up to one billion units of ground beef in trays, and 

growinggrowing
!!500 million units of beef cuts500 million units of beef cuts
!!Less than 20% of total retail beefLess than 20% of total retail beef
!!Less than 40% of retail ground beefLess than 40% of retail ground beef
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Fresh Meat PackagingFresh Meat Packaging

!! Technical IssuesTechnical Issues
!! Initial microbiological loadInitial microbiological load

!! AerobicAerobic
!! Anaerobic (?)Anaerobic (?)

!! Temperature controlTemperature control
!! Including fluctuationIncluding fluctuation

!! OxygenOxygen
!! ColorColor

!! MyoglobinMyoglobin
!! OxymyoglobinOxymyoglobin
!! Reversible reactionsReversible reactions
!! MetmyoglobinMetmyoglobin

!! Package oxygen transmissionPackage oxygen transmission
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Vacuum PackagingVacuum Packaging

!!HeatHeat--shrinkable bagshrinkable bag
!!Thermoformed Thermoformed rollstockrollstock filmsfilms
!!PouchesPouches
!!Vacuum skin packagingVacuum skin packaging
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Vacuum PackagingVacuum Packaging

!!Nozzle and clipNozzle and clip
!!Heat sealHeat seal
!!Thermoform in lineThermoform in line
!!Preformed traysPreformed trays
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Modified AtmosphereModified Atmosphere

!!High oxygen/high carbon dioxideHigh oxygen/high carbon dioxide
!!High carbon dioxide/low oxygenHigh carbon dioxide/low oxygen

!!Barrier Barrier overwrapoverwrap
!!Oxygen scavengerOxygen scavenger
!!Bloom from airBloom from air
!!Bloom from oxygen Bloom from oxygen 

!!And other gasesAnd other gases
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CaseCase--Ready BeefReady Beef

!!BenefitsBenefits
!!Case managementCase management

!!Product varietyProduct variety
!!Reduced outReduced out--ofof--stockstock
!!2424--hour casehour case

!! Improved sanitationImproved sanitation
!!Reduces cross contaminationReduces cross contamination
!!Reduces Reduces E. coliE. coli O157:H7 probabilityO157:H7 probability

!!Reduced shrink and markReduced shrink and mark--downsdowns
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CaseCase--Ready BeefReady Beef

!!BenefitsBenefits
!!Focus on merchandising versus productionFocus on merchandising versus production
!!LeakLeak--proof packagesproof packages——reduced visible purgereduced visible purge
!!Cost?Cost?

!!DirectDirect
!!Total systemTotal system

!!Potential for branding and consumer marketingPotential for branding and consumer marketing
!!Needed if meat is irradiatedNeeded if meat is irradiated
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CaseCase--Ready BeefReady Beef

!!DisadvantagesDisadvantages
!!Package material costsPackage material costs
!!Packaging equipment costsPackaging equipment costs
!!Retail butcher resistanceRetail butcher resistance
!!Retailer knowledge of actual costsRetailer knowledge of actual costs
!!Temperature controlTemperature control

!!Shelf lifeShelf life

!!What are the consumer benefits?What are the consumer benefits?
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CaseCase--Ready BeefReady Beef

!! IssuesIssues
!!Pathogenic microorganismsPathogenic microorganisms
!!Red color of beefRed color of beef
!!Shelf life timeShelf life time
!!Discoloration of porkDiscoloration of pork
!!CostCost
!! InertiaInertia
!!Overt resistanceOvert resistance
!!Driving forces?Driving forces?
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CaseCase--Ready BeefReady Beef

!! IssuesIssues
!!All require sanitary handlingAll require sanitary handling
!!All require distribution temperature controlAll require distribution temperature control
!!Modified atmosphereModified atmosphere

!!High oxygen/high carbon dioxideHigh oxygen/high carbon dioxide
!!High carbon dioxide/low oxygenHigh carbon dioxide/low oxygen
!!ColorColor
!!Some fat deteriorationSome fat deterioration
!!Shelf life limitedShelf life limited
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CaseCase--Ready BeefReady Beef

!! Modified Atmosphere PackagingModified Atmosphere Packaging
!! Thermoform/vacuum/gas flushThermoform/vacuum/gas flush
!! Preformed tray/vacuum/gas flushPreformed tray/vacuum/gas flush

!! Heat sealedHeat sealed
!! PVC/PVDC trayPVC/PVDC tray
!! HDPE trayHDPE tray
!! PP/EVOH trayPP/EVOH tray
!! Barrier (EVOH) expanded polystyrene trayBarrier (EVOH) expanded polystyrene tray
!! Ross Ross ReiserReiser
!! Tray plus domeTray plus dome

!! Wrapped trayWrapped tray
!! CryovacCryovac BDF shrink barrier filmBDF shrink barrier film

!! Flex/tray/flex: exterior barrier; product not visibleFlex/tray/flex: exterior barrier; product not visible
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CaseCase--Ready BeefReady Beef

!!Modified Atmosphere PackagingModified Atmosphere Packaging
!!Active Tech barrier outer film with scavengerActive Tech barrier outer film with scavenger
!!Master packMaster pack

!!From preformed bagsFrom preformed bags
!!From roll stockFrom roll stock
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CaseCase--Ready BeefReady Beef

!!Vacuum PackagingVacuum Packaging
!!Tray readyTray ready
!!Vacuum skin packageVacuum skin package
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CaseCase--Ready BeefReady Beef

!!Gas exchangeGas exchange
!!PassivePassive

!!PeelablePeelable closureclosure
!!PeelablePeelable vacuum skin packagevacuum skin package

!! Shelf life of vacuumShelf life of vacuum
!! BloomBloom

!!FlavolokFlavolok——two compartmenttwo compartment
!! Film closureFilm closure
!! SemiSemi--rigid closurerigid closure

!!Master packagingMaster packaging
!!Active TechActive Tech
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CaseCase--Ready BeefReady Beef

!!Gas exchangeGas exchange
!!ActiveActive

!!WindjammerWindjammer
!! MA packaging in distributionMA packaging in distribution

!! Add oxygen at retail levelAdd oxygen at retail level
!! Requires oxygen tank in retail operationRequires oxygen tank in retail operation
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CaseCase--Ready BeefReady Beef

!!Technical foundation is in…Technical foundation is in…
!!SanitationSanitation
!!Temperature controlTemperature control

!!…to deliver shelf life…to deliver shelf life
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Meat PackagingMeat Packaging

!!Future PerspectivesFuture Perspectives
!!CaseCase--ready beefready beef

!!Is it here?Is it here?
!!Will it significantly penetrate the retail scene?Will it significantly penetrate the retail scene?
!!If so, which format?If so, which format?
!!Will/can beef transfer package structure/graphics from Will/can beef transfer package structure/graphics from 

poultry?poultry?
!!CredibilityCredibility
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Meat PackagingMeat Packaging

!!Future PerspectivesFuture Perspectives
!!Added valueAdded value

!!Fully cooked for reheatingFully cooked for reheating
!!Partially cooked for finish cookingPartially cooked for finish cooking
!!Prepared for cookingPrepared for cooking
!!ReadyReady--forfor--preparation with all ingredientspreparation with all ingredients
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Meat PackagingMeat Packaging

!!Future PerspectivesFuture Perspectives
!!Enhanced refrigerationEnhanced refrigeration
!! Integrated technologiesIntegrated technologies

!!Aseptic and cleanAseptic and clean
!!Modified atmosphere/reduced oxygenModified atmosphere/reduced oxygen
!!PasteurizedPasteurized

!!The CenterThe Center--ofof--thethe--Plate home meal replacementPlate home meal replacement
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Meat PackagingMeat Packaging

!!Future PerspectivesFuture Perspectives
!!ReadyReady--toto--eat (readyeat (ready--toto--heatheat--andand--eat)eat)
!!Package is integrated protection + heating + servingPackage is integrated protection + heating + serving
!!Graphics illustrate product as eatenGraphics illustrate product as eaten
!!Graphics deliver complete cooking/heating instructionsGraphics deliver complete cooking/heating instructions
!!A key element of tomorrow’s home meal solutionsA key element of tomorrow’s home meal solutions
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Meat PackagingMeat Packaging

!!Does the future lie in caseDoes the future lie in case--ready fresh?ready fresh?
!!…or is this a vestige?…or is this a vestige?

!!Does the future lie in precooked?Does the future lie in precooked?
!!Can the quality equal or surpass freshly cooked?Can the quality equal or surpass freshly cooked?

!! Is this a packaging issue OR is it a total system issue?Is this a packaging issue OR is it a total system issue?
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MEAT PACKAGING: MEAT PACKAGING: 
PAST, PRESENT AND FUTUREPAST, PRESENT AND FUTURE

Aaron L. Brody, Ph.D.Aaron L. Brody, Ph.D.
Packaging/Brody, Inc.Packaging/Brody, Inc.

Reciprocal Meat ConferenceReciprocal Meat Conference
American Meat Science AssociationAmerican Meat Science Association

Michigan State UniversityMichigan State University
June 31, 2002June 31, 2002
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Meat PackagingMeat Packaging

!!Future PerspectivesFuture Perspectives
!!The aroma of freshly grilled beef is highly desirableThe aroma of freshly grilled beef is highly desirable——

!!Incorporate into retail merchandisingIncorporate into retail merchandising
!!Incorporate into the retail packageIncorporate into the retail package

!!Microwave Microwave susceptorsusceptor package for meat?package for meat?
!!Microwave Microwave susceptorsusceptor package with sensing link to package with sensing link to 

microwave oven controlsmicrowave oven controls


