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THE | NVENTI ON The present invention relates generally to food prodtics.20]
More specificall esent invention relates to the production of a
meat emul si on pr\m“\mmmm“m a neatli ke appearance and texture, and
products so produced,|d.is known to produce meat enulsions in the food

i ndustry. Meat enul SI ons are widely used in the production of products such

as bol ogna, frankfurters, and ot her sausage products. Additionally, such
meat emul sion products are used to produce pet 15 foods. Typi callmﬂ nmeat

emul si on products are prepared by m xing, chopping, and mmwwul luh
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di ssol ved % rom neat 20 ingredients. In the case of a sausage product, the
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texture aBd pygd.cal structure. Such products are used as a partial or
conpl ete repl acenent for nore expensive natural neat chunks_ in food
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Al't hough the products produced by the nethods set forth in U S P ueni m
4,781,939 provide neat emnul sion chunks that can be used as a repl acenen
for nore expensive natural nmeat chunks in both human foods end ani mal
foods, such products 30 still do not entirely sinmulate a neat-1ike product
and may not have as strong a bite/nouth feel as a real nmeat chunk. In this
regard, such products do not entirely simulate nuscle neat that includes a
plurality of linear fiber bundles or strands. Therefore, there is a need
for an inproved neat emnul sion product and nethod for making sanme. -2 z 4

~ a ~ zooz SUpddABMidaiprotiiict tHalvattdhptdNo EBirbulate astarl mea\thlhiHsaR sy bsRardng®r oved
produced. _pur 8t ie T higPl telvetie, Bah ieeh rofit s P o F SpP o aenedtengs
produced t hat afrhtestureswihénssubjected beecomtedreial danmwmg and retorttngausmcet:luresreat 5
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realistic meat-lrkermaesrm rruscemea e resultant
product al%o PRIUENG tsr'@'h grorugss fromy¥egetables piotei Boureesn yEing axtrysionrgxapsign
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fat by wei ghttex*u néte,faﬂar eCatheR ar@@re géner@rn Y &Abie LY Ul @sba.rrﬁéwror ;S a

pet food. In a er pre erred e odrne I nvention, at |east
portion 010th@eﬁ'rote|n is derived from beef, park, fish or poultry neat. 15

I n anot her enbodi rrsrnﬁranyf bt extiephi mhudthebmedmtmmrrprro'teaesmaweex'byrateI y
49% to 53% by vver

t | h t
the neat emul &8R f°H8V€F8§e§Hr?“F agfé1 bg% e%ﬁ%)ly g%‘?ﬁ’%%g’ hr?%? é’& @Fésrgf/%@
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pieces which simulate natural meat chunks in texture, appearance and consistency.
20 The meat emulsion product is in the form of distinct chunks or pieces having a piurality
of juxtaposed, manually separable meat-like layers resembling a chunk of natural meat
in appearance, texture, and consistency. The meat emulsion chunks are suitable for
use as a partial or complete replacement for more expensive natural meat chunks in
both human foods and animal foods. They retain their integrity and shape when
25 subjected to commercial canning and sterilization procedures such as those required in
the production of canned, high moisture food products.
Although the products produced by the methods set forth in U.S. Patent No.
4,781,939 provide meat emulsion chunks that can be used as a replacement for more
expensive natural meat chunks in both human foods and animal foods, such products
30 still do not entirely simulate a meat-like product and may not have as strong a
bite/mouth feel as a real meat chunk. In this regard, such products do not entirely
simulate muscle meat that includes a plurality of linear fiber bundles or strands.
Therefore, there is a need for an improved meat emulsion product and method
for making same.



the meat emul sion product. In a further preferred enbodi nent of the
i'nvention, the meat emnul sion conprises approximately 49% to about? &34 2§02
wei ght noisture. 34 !'n a further aspect of the invention, a nethod for
produci ng neat enul sion products having a realistic neat-like inmage is
provi ded. The rnethod conprises the steps of: form ng a neat enul sion
containing protein and fat; comruntting and heating the enulsion to a
tenperature of at |east 132C; introducing the emulsion into a -3 z 4 ~u~
Too2 processing zone where it iSzUMMl&BértOEd‘HE)IW@'HQNJre of at |east 100psi
(fi89kPa); and di arqi th errul n.f a.preferred
enbodi nent of theﬁ?TeePWga&gif'Y@%g r%Y.F&[ hggs?g dl-rlw‘[gq)napﬁaéteg\ulsmn

shr eddi ng, Iprodnctelmodélhaﬁltprodd&ts smtpmmJCEtle Birsaalsti tothe tpresent dhwaitiond meat
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or esont i nvoMaSBILRR et o usel et THe feaulaht Hodisl ThedBer e stmpems:

advant age of bitevaouth desirindi is o pasty, meskyoombiitiie &6 compargd v etieriida® @nfulsion
manuf act uri Q&Pge‘gt enmul si on products. Moreover, an advantage of the present

i nvention i F-ovi de a meat enul sion product that sinulates nuscle neat.
15 i“\ still fgrt hél’c;] Wm,a@endmﬁdﬂ&n?nﬁm_erﬁreéémeﬁ\féntkim providesid mejaﬂenmlsmt
emul sio prouttat as a ver eglistic,. meat-like i rt
advant aag of PP ‘é"%‘?@?&%{'gi%@é& %‘?ﬁﬁ'e?sa@%a ﬁ"gv??fg by 3plya Wﬁﬁﬁf gp%’n“ﬁ

t hat has a vaa@oanmislngtatdaasezm%lp'rdtennihymglarulmdrrwtmansthang%mt&:grrweughiand
shape when subj ect ed n n r pcedur es
such as those reaﬂiarpéggrﬁg%ﬁoﬁﬁ%\l?ﬁ "?‘83@%83 t@ﬁ% Jd'cﬁ arﬁegnﬁ)oscﬁure f ood
products. An addilnia)rﬁmtheucbfafwageembodlmentpoiaﬁminvenmmatdﬁaStsa tperiioroeof dee a

meat enul si jﬂ?’feﬂﬁgdgﬂﬁ]ﬁorﬂrbbgfj gﬂdﬂ otu?tr)pr'h duyct a dried pet food.

Anot her adv reser‘l hventi'on I's to provide a neat enul sion
product 18hat can lb@mtheecer@mﬂmgédofttbe dnvention, &\edprpductpammga apprexisately 25

Furthernore, ﬁtﬁgﬁmngg, gRf mbisfurdr esent invention is to provide a neat

enul si on produ at “can used in pet foods. Another advantage of the

present inventi orfniadusther rﬁ"@ﬁﬂdéi@e'& m'“ﬁﬂypﬁq he e emulsion Kicludes 3t leagt enRyer
bi t e/ nout h fpeteidabadust \rhatedahl. e The € protsihadedus O hktbGal P iU QR efebdbipt 8bMphse

approximately 25% to about 35% by weight of the product.
20 In an alternative embodiment, the present invention provides a meat emulsion

product comprising a body including protein and fat and having a plurality of generally
linear strands of fiber-like material affording the meat emulsion product a realistic meat-
like appearance.

In a preferred such embodiment, the protein comprises approximately 29% to

25 about 31% by weight of the meat emulsion product.

The fat preferably comprises approximately 4% to about 6% by weight of
the meat emulsion product.

In a further preferred embodiment of the invention, the meat emuision
comprises approximately 49% to about 53% by weight moisture.

30 In a further aspect of the invention, a methad for producing meat emulsion
products having a realistic meat-like image is provided. The method comprises the
steps of: forming a meat emulsion containing protein and fat; comminuting and heating
the emulsion to a temperature of at least 132°C; introducing the emulsion into a



30 A further advant age of the present invention is to provide a n&azt
emul sion that can sinulate poultry, pork) beef, fish or other nea Jh Bl

and ot her advantages of the present invention are disclosed in and will be
“apparent fromthe detail ed description of the presently preferred
enbodi nents and t he draw ngs. 2 4 JUl 2002 BRI EF DESCRI PTI ON OF THE

DRAW NGS Figure 1 is a photograph of a prior art neat enul sion product.

Figure 2 is a photograph of an enb di ment of a neat, emul s t of the
5 present i n%ﬁ’@?ﬂﬂg zPﬁ@lW"ée'% it ig sy @Etﬁggﬁtq Ereéﬁurﬁn"feﬁﬂﬁﬁﬁtn@i’gb(%%g?‘
of manuf act Ugijsgga the B idicrerh sliedne, of the present invention. DETAI LED

DESCRI PTION OF TH RESENTLY PREFERRED 10 EMBCDI MENTS The present invention
provi des i npr oved MrehiPrapiied iegtboginent af shesmaiiod, ke epuidien is subjected tO an
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products are desig for canned pet However,

the 15 p|5esenlﬁcmavtbﬁt%WSleaﬁhr@@glapgmpmsmn rolife ﬂ'h@oﬁhs@qldm stepnmay tehglps!am

products for M%blfa?ﬁﬁ BonelN€ nmeat emul si on products can sinulate any
type of rreatapro ucts 1 nc mi&ngnepoultry beef, pork, and even fish. As set

forth in detail b afurthpsmsetarey embediment obﬁhsdnemgdomevm@ gmijeian ingludgscat

produced by r i ngredients. The
enul sion so %gwproéwg%'@%t}ﬂgﬂ @H?O?WPE%&EE 7%:6 ﬁéidggﬁ emul sion mll,
wher ei n the enul sAseordinglyaifiisiiap aduantage PH egen tmvei\t@mwtnm%anymmmd

heat ed gl sjne térﬁufs&ﬁﬁprﬂﬂé&harged into a hold tube in which it solidifies
into a strlateg meat -1 1 ke structure. As is set forth in detail bel ow,

pursuant to the pPBetEr adyaniags efihe pregentinvantips ise RiPYde ap iImerayed duethad forat

has |rrproveoynghmulﬁﬁblnqégtleqmmdﬂ ﬁbgu@ssrrall d| ameter fibers) that 25
afford the product. a very realistic neat-lik 9q51r In thi, re ard, the

resul tant meat eWM%?QWF’p‘f"baﬁ\‘ﬁ“"qg&s"ffth%éﬁsﬁﬂhﬁl"%@ is 4p P gatgmuylsion
:Eet rr?at eﬁ%r&dﬁﬂ tﬁammﬁt@ahugdlé meayscl e neat dapfe?[]a{lcteh I t [ 3 btel [ fevleg

a or resu r | si on pr.odu e, produ 0
present pnvent i onR @Q{"ﬁ@er %@B&Qﬂ@ p?@ﬁ@éP"%’? %IPE%"Q%?JR% tgpuls:on
turkey that grodudtaiat esnalveryrésligtid, napat-likeiniagee and cover ed in 30 its own
ormil 61 b pr oduct Aa et sEBes B e, bfo<Bal if@pdl i%,12 BaYied o Bl Bmuision
di mensi ons, pradudtdkathasta veryeealibiic meatdike image and rﬁtamputsmﬂegnﬂy apd shape svhand
IS not pastyg ub{)@&?@t@&orﬂfn‘e}&él%nﬁ% Ghd 's{égl Aﬁaﬂloﬁ r}ﬁséécﬂl‘rﬁse&chF 2OifbSe tequired in
illustrates a prior art neat

ears 1n the
phot ogr 2Bh, "hﬁ@f‘?ﬂ%%@fmdd‘tﬂh'mﬁﬁtw@%rﬂfoﬁ‘q%%rs but rather has a 35

honpgeneous st r UCANRditioRal advafitage df theZB@éent invention is to provide a meat emulsion
that can be dried and used to product a dried pet food.

Another advantage of the present invention is to provide a meat emulsion
product that can be fried and used to produce a dried pet food or treat.

25 Furthermore, an advantage of the present invention is to provide a meat
emulsion product that can be used in pet foods.

Another advantage of the present invention is to provide a meat emulsion
product that has a stronger bite/mouth feel than typical meat emulsion products
produced heretofore.

30 A further advantage of the present invention is to provide a meat emuision that
can simulate poultry, pork, beef, fish or other meat.

These and other advantages of the present invention are disclosed in and will be
apparent from the detailed description of the presently preferred embodiments and the
drawings.



Figure 2 illustrates a neat enul sion product of the present |nventlz;? ﬁ
can be seen in the photograph, the product has a plurality of elon ew 007
strands of fibers that are generally linearly arranged in bundles. This
provides a nore realistic nmeat-Ilike product than the neat enul sion of
Figure 1. 5 In preparing the nmeat enul sion product in accordance with the
nmet hod of the present invention, a m xture of natural neat materials,
i ncluding nmeat fromnmanmmals, fish, or fow and/or neat by-products, having
the requisite quality, ingredient cost and palatability, is fornul ated,
ground, and emulsified. The meat and/or neat by-products used nay be
selected fro ? Rirs Mth the type and anount of 10
meat mat eri arF—urs . . "‘“‘“o on a nunber of
consi derati ons, sﬁgtrealsshtpaotbgrapmd@cbrlmsaﬂmbatdmmlsﬁrqdumtct the desired flavor
of the product, t V, n t he
i ke. Both neat (I b&%aé)L%é ?§§a‘s°guag Gg‘lr‘{:l Edoerqi éﬁaeﬁ'{ef{a%%lgge% §&F?§%ﬂ3
variety of npresenténventisn. and fish and/or neat by-products (i.e. the
nonr ender ed cl ean s gt f I mml S,
Fow «or 11sh) 15 ot B 8 cBemaiept &F Shbodient 3Fa FiiRss o Hidh Fatnfg
material as m@eﬁemiwmprwuqﬁ@éﬂmm@emweetm to non-dehydrated neat
and/ or meat by-products, including frozen materials. If the product is
i nt ended for human consu t|on any of the rreats and neat b roducts used
In the produBEIS UG ) EEEREED |
t he prestht Encl udi ng meats such as V\/nol e-carcass beef and
mutton, |ean pork_trim beef shanks, veal, beef and pork cheek neat, and
meat by- products SttRAeseM 'P‘ﬁ‘§5‘°"t Proyides frapipyed meat £y ﬁﬁh@?d“?‘? ashwelh@sduct
i s intended inethods tor amanafapiating santk. In oeltat prefeired embbdimints, Ay meatémilsioni N
addition t0 bBudEde MBLifhdctoP cgﬁ&erbégqgodpab%@e ¢ Abuli R AGES tlp%stR oduct s
o] ani ca

whi ch are approved ftfor uSe in ani nal 0 such ‘as nec eboned
beef, chlTkePrpseiitinveaten q3ade applied ivihe Prodygton of m#g*semw!?'@meryd%dfqr hempnke.
Typi cal | y t h&)dgﬁﬁabtldmt Thé aeat emlioALpreduer dan dipibie dhyaypasf medt plodakieut

15% and pref ﬁ'{‘$ éPaﬁ%}Fe‘abo tan%l%(% ‘b%uwei ght of fat. Additives which are

used in conv@ 'st on cts may be m xed with the neat
material and i nclAsleet forth i detaib helownoensralin tf merkeprodiente ot thisningentioorare 30
These addi ti ¥85,deddy %ué@in%mesplpfo@am masa«aaw%usmer@%ﬁmnmi&ﬁsbn

anounts sufficient to provi roduct wi.th desired tast

char act e#q st preduceg;is t&‘ﬁgf'ﬂ thrpuch# Aigh sEeRS AMUSig milliwhereig fhe q"ﬂ’r&?‘%’d'ﬁé?ﬂ'g'ysuch
as, for exanidated folsaose b tadel thegnallyi Ahe heated eludidn W thamdiseharged intoxa H@at s,

pr ebi ot i cs 308 IHIIRER Sonclrie@ Y Sl hBiclik KfucrdfBY 3l SO be added to the
meat enul sion ston may al so include one or
more dry prot ei na%*‘e'él§§t freh é‘rqeéﬁ@e'%’ué‘l'fs%‘t tOffB? PiesemBIventiopha meaberawlsian  soy
flour, soy p;srea@dtrb ;srematuﬁaams infpPdveR fibéredennilichofvisioR, snmgj.@héimuars)m

fat d t Lit bi ndi
and redith reIIR PRRGAYEY AR mErTet el Tones bty ek st
mat eri al s i nermilelongaodustrbas fiker busdigsot istandsrthat affdwhthteageatuemilsion raevery
production Olfeaﬁgrtﬁ Géclé me%pgsgeafré?fceusl? |@%eﬁv9@tthd(t c¥9lda r@éMtaRf ghﬁ{n}]qﬁ;

mat eri al enabl es dBr ocessor use neat materials having rotein to
tat ratio an?f“\ﬁ'?‘&@ PFPIUE thajthe p’B?‘d’ﬁ &f the prepeny "Wﬁf‘tfﬂ'i' '\%LﬂeoaRE‘Fﬂ’éFVﬁ Sfdengier of

mar gi naI accslpw abokedt chicken ottakey maphmenngnmpmdetae abndaRdltsered thf a

CnLi broh L SO er ARG, bt 16 el s B o oo PR
dependi ng onprodedt ié aaroduced thatt has Irnquwde@du@eshepe tahé dimenkiers, andehagual ity

of meat mat eétl’cﬁbepﬁfeﬂnéﬂh %éaﬁhsﬁryﬂm‘ilaar;srodua%ﬁaiasw p&@srnuswuﬁareatl ons and
the like. In a preferre eve r ot ei naceous
material is bet m@ﬁeﬁ'ﬁﬁﬁ%WFﬂﬂTrénff'gé‘Se?H“satﬁéﬁita %@%%ﬁeﬁg‘?’ﬁlﬂi“’" POAetaPPy, as
the fat contspfeasnit/the phivicgiaph.ethe ridatt doek nohinch@anyrfibers Rt rawedngy 8
|ncrease€5 Ee 15e | e eétw%{u dry proteinaceous material in the enmulsionis

i ncr ease® acCOPH h‘ﬁ?% f% the formulation of the meat emul sion may vary
wi dely) the enulsion, including the dry proteinaceous material, should have
a protein to fat ratio sufficient to febma firm neat enul si on product upon
coagul ation of the protein with no sign of emulsion instability. Further,
the protein content of the enul sion nmust be such as will 20 enable the

enul si on, upon being heated to a tenperature above the boiling point of
water) to coagulate and forma firm enul sion product within a short period
of tinme, that is, within about 5 mnutes, and preferably within 3 m nutes,
after being heated to such a tenperature. Thus, the nmeat materials and the
addi t| ves, | ncI udi ng the dry pr ot e| naceous mat eri aI (|f used) are m xed

e a4 e o o N o, . oy

AL U




~4 J UL 2002 additives. The exact concentration of water in the enul sion
wll, of course, depend on the amount of protein and fat in the emu] sion.
The neat mx selected for use is passed through a grinder to reduc 4 dHL 2002
meat material into pieces of substantially uniformsize. Generally it is
preferred to pass the 5 nmeat through a grinder equipped with a 1 cmor
smal l er grinding plate. Wiile satisfactory results may be obtai ned by
grinding the neat to a particle size larger than 1 cm the use of such

| arger neat particles is generally not preferred. If the neat materials to
be used are in a t(‘;rmemm@mdéé & afeht érhﬁt;foﬁ?&:ﬁtﬁftiof hé pheemifvantiok eAs @én et
into pieces in order to re t iize _of the

grinder. Wi | TEPARER iugogfa%ﬁéﬁ% R&%k@é’@gg‘ R’H"PI\W ?I@?f@ﬂ e&ﬁa@cp? fsfgﬁrét aﬁte
meat grinder germbsaﬂyejmeadyraertamgpdtilhtbumdiersze'fhlmatldesea moieakalistic oueat-ilket ppoqhiceces

about 10cm SCkHEﬁﬁHerfée}%]@ﬁtquoh%fth&e s he mx of neat particles is conveyed to
a mxing tank 1n whic I's mxed until uniform It preferabl

heated to & tenperBtIRRAMRY theemertamulsien, prodist in agasesiancer with dhg: methodpf t
wat er JaCket';ﬂQQenﬂrﬁaﬁﬂdnnhQﬂi’dm@rbf rﬁflﬁaltrh&t|nta|fé?|als0|nélﬁd|ﬁ@¢riéal trahﬁna\elmalsng Of

th t Th t

e T he B SR B T b B B G
emul si on, i n petatabiity,ie fgpmolatsdngrenod, eatlemulsifiet h §hewetat andibumeat y-produatat ri x
that encapsul &EF% é@éct&i f?é?'h”aeﬁde T%e%‘?@&m%&ﬂg'@ith mw&eamédrﬁ' gd by

any conventi ona rocedure and eqg U|gnent comonl Yy used I n

emul si ficti dﬁeatért?é?ﬂaégsez’on thy fermufadion dererding op p algeenof g?'iﬁ'ftfé?f'°”§|s%’h?5

cu;I t Sr choppete itendedi wse of the bpﬁm:lillci; hite Hedied ﬂabdrcth the pfbaipaﬂplpalfacﬂbmb/r akti Nng up
an |sperS|n I to f,orm.an

enul si on. Typi @i%(ﬁf] ?‘t e&ti'ce"rgfphgr adﬁﬁee'honef l?ﬁh Weg ‘e& n PN dené’gégeﬁha | ng

t he enul si fi cawscis) frpmoreariety Grmagnmaiatfwigmdtﬂsh ansi/crmmat byrbroghels (iies thegton-

obj ect i onabl ereﬁ&éré@&@ar?éar%goﬁtmhﬁﬁﬁgﬁtr aériiréﬁfrgrﬁ%&ulj}%reﬂ REASE, b, biish al nt
that protein den an undesirable rate at t

turatio ns tq o
o Por B B e phdne FRpLralethio T, e (S es RoGHE S ysadorsin's
enut si fi cat i amdsistoddo befeni minadehydtated Incaat afiort mekl GyiprodueBe includingifiozen ze
protein denatrw%hﬁg at this stage of the process. According to a preferred
enbodi nent of € Invention, the neat material is passed through an
emul sion nilt to 3theriadystisintended,ionbuman eansumptian 37y ohtiednrats Arshmeatibyy
hgat ed2t1 0 a tﬁﬂ%&ts&idgggt thetpmtﬁglohmUbnvﬁﬂﬁbnﬁﬂn@d@@#xﬁlst@ﬁGrod@t&l%fnﬁyﬂfd Yseled ween
about t q, about Y e | ora at
el si on, 2% nanfdretsnCiRensPirnBidhe reER, hitn 38 AREXREEE seer iy Wifodafin, o
the meat m x pork tmm tbeefeqrhahlsﬁ ealcheeband pork gheekinmaablapd nigat bz—pfngqasncn gs

preferabl e tqjpsnapd, W@Eﬁé Qm& lftﬁ‘ng@@éj' ¥ !h\é?)?oduﬁﬁé Hté?fdé@folr Visd Q@a%ﬁ’fo@é Product
pr ot ei naceous, nateri a '}ﬁﬁ ter emul sificati

Since the g the "?ahmj‘ 'T'J"W_c"f‘t?'"?' '*Woﬁtrﬁfmﬁ%@a&ﬁ's HFW'@F%QB‘B’&U%W ?Fé'f'%rl al

i ncreases t henmtshyq:rodqctsotvh:bﬂnereeanﬂramedrfpr bet hemineahidbaisf swaht aso mecisanidatiai ned

when t he at

pr ot ei naciegg usde%ﬁeed Eeﬁ?fﬂﬁ V%H o?ﬁsl‘pﬁFQ %d%gaﬁgdluhgﬁﬂtdﬂ% grﬁbethg Ilb(e TyLPlca n%
"dough". Thi sthergagat é‘?ﬁ!ﬂ’rtﬁ' énfoereniafRd ita cetaii nmedmumefiabert 15%, ﬁ@d pefarally ease

t he fineness @masdmem%uﬁ)swaght@nﬁu s rapidly heated to a tenperature above
the boiling point rature ecoauatlo rotein

in the emul sion pfbc@g'éasswé'ﬁh P "fsaF)P Y‘ng&'f’ﬂﬂ "é%?@\ma'ﬁ" © meF
enmul si on pr odwitht theomeatdmafefi4ii andaingladed hibe tmeet reimaisianf oft ihmagre@ng anEOtltmeoonds
or less. 4d hﬁ%s@%@&‘itux{j qﬁ%&e%g srp?déhdée‘ésm %@r%ﬁ@th\é'hﬁ&ﬁ#&ngﬁfé lﬁﬁé@{@rﬁ" on

to a 10 tenperature above wat er - ener ween

about 120C t dodpeHide trewduah\u"u#@freq' gﬂ@? haacmétWSatjbaqdﬂmm"t% aav@tautts of54C -
will result idghériy PhRIdRNE subh ﬁé]@or%&hhhﬁlbofﬂn&@ﬁeﬂiﬂg?écidhﬂs Eﬁhl’ﬁ&twtbhﬁtseéﬂlll-SI on

and forma firmepul sion product th| t m _nut.es, an al from
2" ew secondsoHAsNEL BTHCYeh ot eralh PRYOTR 8BS e,y S b8 Raged o P et
process, the emnulsisn.on is under a pressure of approximtely 100psi 15
(689kPa) to about 500psi (3448kPa) and preferably 200psi (1379kPa) to
350psi (2413kPa). The high tenperature, along with increased pressures wll
provide fiber definition to the product.-64t has been surprisingly found
that the higher the product tenperature and pressure the better the fiber
devel opnment. By this is nmeant |inear alignment wish smaller, finer, |ong
fibers. 20 Preferably the emulsion is processed in equi pment wherein the
emul sion is heated to such elevated tenperatures while It is being

comm nut ed such as by mechani cal heating andl or steaminjection. According
to a preferred enbodi nent, the viscous neat enulsion, which is at a
tenperature of betmeen about 30C to about 40C Is punped through an

g o . v o ~r a1



bet ween about 120C to about 163C, preferably 140 C to abut 154C) through
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10 center of the product. The cooling increases process stability and,
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proteinaceous material (if used) may be added to the meat mix prior to emulsification.
Alternatively, it is frequently preferable to incorporate the additives, particularly the dry

35 proteinaceous material, in the meat mix after emulsification of the meat. Since the
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CLAIMS: 1. A meat enul sion product conprising a body defined) at least in
part, by a plurality of fiber like structures integrally formed thergimah
and conprising at 5 | east 29% protein by weight and not nore than 7% fat by
wei ght. 2. A neat enul sion product according to claim1l wherein the protein
I's derived frompoultry neat. 10 3. A neat enul sion product according to
claim1l or claim2 wherein the product conprises 49%to 53% by wei ght

noi st ure. nmu SIO roduct cc rding to, any one qQf the preceding
et ol udRHGOR! TG Rl arsP S oRGH deBtess e PRty of thesompliambetir
emul si on pr oguelisiAGatiohds aatatr@dWmhﬁhémﬁaew i& érhhﬂsuﬂéwbab%e%nm &f thaldry
conprises 25% to, 35% by wei ght of the product meat emul si on Eroduct

accor di ng t o PEEINGRROYst m???éig'pWEFE(ﬂ?%sé’F Qﬁe&ermm@mfﬁ Visgous et is a

pet food. 7. A neathi©mMgatemilsRnUdy hls?@émmirﬁﬂétglnﬁtuﬁpﬁdah @&tdé%d&% m@%he s
and fat and havin |'i near. strands of ber-11ke

| it |
mat eri al Pnt &hfhe gW“F&W%r'gﬁé?'éw?‘Fﬁ %QS%P PsERtunecahoue theshejling Bﬁlfﬁlﬂéml‘
realistic et thisltempBifi e Sosgliaffon & ERin mnmé%n%.m Bfﬂé@éd@ﬁﬁ%ﬁedgpth%?

claim7 wherein the protein conprises 0 31 % by wei

emul si on pr oﬁtﬁt?muiﬁmwsrrﬁ%& aﬂé’nﬁ ifigm cﬁi“‘ﬂ’f"SBI REpdugt &fmfldr}@ ht"b acyedy hhpriopetod o

8 wherein thgmledb, @Qo%@a@ﬁdﬁﬁ%ﬁ%to 7% by wei ght of the nmeat enul sion
product. 10. A meat emul si on product according to any one of clains 7 to 9

wherein the neat dinhasi Bﬁe%rfeﬂn&tth%ﬁ?ﬂ'ﬂﬁege@!@% the WS, Medlyiemyisiost te
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conmi nuting thhel shegrat innthet recessa thee smiutsiconist wndertze ppessareusfeapgrogitndtelgs100psi

moat emlSi ofPAehPa) o S C0hsl Wopuskel) 2 BetereBRlY ¥R, RY 4tk

t he neat erru(254|16hPa) ormhehbigh damperature along with increased pressures will provide fiber
definition to the product. It has been surprisingly found that the higher the product
temperature and pressure the better the fiber development. By this is meant linear
alignment with smaller, finer, long fibers.

20 Preferably the emulsion is processed in equipment wherein the emulsion is
heated to such elevated temperatures while it is being comminuted such as by
mechanical heating and/or steam injection. According to a preferred embodiment, the
viscous meat emulsion, which is at a temperature of between about 30°C to about 40°C,
Is pumped through an emulsion mill in which the meat emulsion is subjected to shearing

25 to increase the fineness of the emulsion and almost simultaneously heat the emulsion to
between about 120°C to about 163°C, preferably 140 °C  to about 154°C, through
rapid mechanical heating and/or steam injection. Thus, the emulsion preferably is
heated to such elevated temperatures in a period of less than about 60 seconds. When
the emulsion has been heated to such an elevated temperature in this manner, further

30 significant shearing and cutting of the emulsion should be avoided. Control of the
emulsion temperature within the desired range can be effected by adjusting such factors
as the feed rate into the emulsion mill, the rotational speed of the emulsion mill and the
like, and can readily be determined by those skilled in the art.The hot meat emulsion,
which is at a temperature above the boiling point of water and preferably in the range of

35 between about 120°C to about 163°C, preferably about 140°C to about 154°C, is
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15 14. A nethod according to claim 13 wherein the nmeat enulsion is
subjected to an inconplete shredding. 15. A nethod according to clg%wﬂﬂdmm
wherein the inconplete shredding includes the step of placing the emulsion
t hrough conpression rolls. 20 16. A nmethod according to claim 14 or 15
wherein the shredding ~ takes place after the enulsion is discharged. 17. A
nmet hod according to any one of clains 13 to 16 wherein the neat enul sion 25
nd no nore than 7% by weight fat.
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' N93" 10%& ()'ng’lnutes, in the elongated tube is generally sufficient for the protein to coagulate
sufficiently and form a firm emulsion product which will retain its shape, integrity, and
physical characteristics. The residence time in the elongated tube can be controlled by

25 adjusting the flow rate of the emulsion to the elongated tube and/or by adjusting the
length of the elongated tube.

The structure of the elongated tube helps to create the fiber structure of the
product. The elongated tube should have a reduced cross-sectional diameter along its
length such that the circumference of the tube becomes smaller as the product proceeds

30 further into the tube. In practice, tubes having a length of between about 2.5 m and
about 8m and preferably 3m to 5m and an intemal diameter of between about 12mm
and about 75mm are believed to function satisfactorily to form a firm emulsion product.
Because the tube has a cross-sectional diameter that decreases along its length,
or a portion thereof, the product, as it enters the tube, is squeezed as it flows

35 through the tube. The flow rate and differing pressures on the product help
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Preferably the tube is cooled. This allows the product to be cooled as it is forced
through the tube, Typically the tube can be cooled by an external jacket or other means.
A rectangular tube or a round triple tube (having a cooling tube within a product tube
within a cooling tube) provide preferred designs that facilitate efficient cooling to the

10  center of the product. The cooling increases process stability and, similar to a reduction
in cross-sectional area, can enhance fiber definition and alignment by causing variations
in the product viscosity and flow rate.The set meat emulsion pieces discharged from the
confined processing zone are in the form of long strips of products having a temperature
of about 65°C to 100°C, and a moisture content of about 47% to 60%, with the pieces

15  varying in size. Upon discharge from the processing zone, the pieces are rapidly cooled
by evaporating cooling to a temperature in the range of 60°C to 93°C. If desired,
suitable cutting means, such as a rotary cut-off knife, a water jet knife, a knife grid, or
the like may be mounted at the discharge end of the elongated tube ta cut the product
into pieces of a desired size, e.g. from about 150mm to about 350mm. If desired, the

20 product may be cut down the center to allow the product to cool more rapidly. The meat
emulsion chunks thus formed have excellent integrity and strength and will retain their
shape and fiber characteristics when subjected to commercial canning and retorting
procedures such as those required in the production of canned foods having a high
moisture content.

25 To enhance the fibrous image of the product, a set of compression rolls, which
consists of two long lightly-textured cylinders (rolls) that spin at similar speeds, can be
used prior to final product resizing or dicing. Product that is discharged from the
confined processing zone is dropped into a narrow adjustable opening between the
spinning cylinders, which open up, or partially separate or tear the fibers. It has been

30 found that this incomplete form of shredding functions to emphasize the linear fibers.

The meat emulsion pieces discharged from the confined processing zone may
be diced and conveyed to a dryer to remove a large portion of the moisture therefrom,
and the dried product collected and stored. Moisture reduction may also be
accomplished by exposing the pieces to dry heat, so that the resultant product pieces,

35 although displaying fibers, have a generally kibble-like appearance. The dry heat may
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10 meat emulsion chunks and gravy are filled into cans in the desired proportions, the cans
are vacuum sealed and are then retorted under time-temperature conditions sufficient to
effect commercial sterilization. Conventional retorting procedures may be used.
Typically, a retorting temperature of about 118°C to 121°C for approximately 40 to 90
minutes is satisfactory in producing a commercially sterile product.
15 Figure 3 sets forth a flow chart illustrating generally the process steps of the
present invention.
it should be understood that various changes and modifications to the presently
preferred embodiments described herein will be apparent to those skilled in the art.
Such changes and modifications may be made without departing from the spirit and
20 scope of the present invention and without diminishing its attendant advantages. It is,
therefore, intended that such changes and modifications be covered by the appended

claims.
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A meat emulsion product comprising a body defined, at least in part, by a
plurality of fiber-like structures integrally formed therewith and comprising at
least 29% protein by weight and not more than 7% fat by weight.

A meat emulsion product according to claim 1 wherein the protein is derived

from pouitry meat.

A meat emulsion product according to claim 1 or claim 2 wherein the product
comprises 49% to 53% by weight moisture.

A meat emulsion product according to any one of the preceding claims including
at least one dry proteinaceous material.

A meat emulsion product according to claim 4 wherein the prbteinaceous
material comprises 25% to 35% by weight of the product.

A meat emulsion product according to any one of the preceding claims wherein
the product is a pet food.

A meat emulsion product comprising a body including protein and fat and having

. a plurality of generally linear strands of fiber-lke material integrally formed

therewith, affording the meat emulsion product a realistic meat-like appearance.

A meat emulsion product according to claim 7 wherein the protein comprises
29% to 31% by weight of the meat emulsion product.

A meat emulsion product according to claim 7 or claim 8 wherein the fat
comprises 4% to 7% by weight of the meat emulsion product.

A meat emulsion product according to any one of claims 7 to 9 wherein the meat
emulsion product comprises 49% to 53% by weight moisture.
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10 product is a pet food.

12. A meat emulsion product according to any one of claims 7 to 11 wherein the
5 protein is derived, at least in part, from poultry meat.

13. A method for producing a meat emuision product having a realistic meat-like
image comprising the steps of:
forming‘a meat emulsion containing protein and fat;

10 comminuting and heating the meat emuision to a temperature of at least 132°C;
introducing the emulsion into a processing zone and subjecting the meat
emulsion to a pressure of at least 100psi. (689kPa); and
discharging the meat emulsion from the zone.

15 14. A method according to claim 13 wherein the meat emulsion is subjected to an
incomplete shredding.

15. A method according to claim 14 wherein the incomplete shredding includes the
step of placing the emulsion through compression rolls.

20
16. A method according to claim 14 or 15 wherein the shredding takes place after
the emulsion is discharged.
17. A method according to any one of claims 13 to 16 wherein the meat emulsion
25 includes at least 29% by weight protein and no more than 7% by weight fat.

18. A method according to any one of claims 13 to 17 wherein the processing zone
includes an elongated tube.

30 19. A method according to claim 18 including the step of cooling the tube.

20. A method according to claim 18 or claim 19 wherein the tube has a cross-
sectional diameter that varies along at least a portion of its length.
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5 22. A method according to any one of claims 13 to 20 including the step of drying the
meat emulsion and forming a kibble-like piece therefrom.

23. A method according to claim 22 wherein the drying includes frying.
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