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METHOD FOR DELAYING CLOSTRIDITMW
SOTULINUM GROWTH IN FISH AND POULTRY

This applbicatian s & contimustion of opplication Ser. 8
Mo, BOE3L9, fled 12712085, mow abendaned.

BACKGROUND OF THE INVENTION

I. FIELD} OF THE INVENTHN

This [evention relatss o poubiry asd fish fogdstof]
condnindng [actale =it in amounts effective 1o delay
Cloniridium bohulimum growth.

1 DESCRIFTION OF THE PRIOR ART

The presecvation of foodstnfl hes many aspects. Far

exnmple, it hus been suggested to add sodiom lactate to 13

miesl produces, such a8 hem and swsege 8t levels of
approcimsely 1 oo 3%, [t b suggeseed that the sodiue
lactate krwers the ool the BodstofT and bis & becieio-
statio effect which results in a betier shell e dusing
refrigeration, a possihility of siorage without refrigemn-
vion and & pessibiliny of bsavering the soddinm chlaricde
contemt of tho foodsudl resulting in o beiser tasne with-
ot the decreased shelf e, Sodium lactate, however,
hunuqbﬂmﬂmﬂdulnlptfur:nnlm]lhgu’
delasing Clemrigium botullngmn growth,

The need 1o coatml Clamridivm borelinem oocurs B
IoodstufTs such as meats and poaltry which sre pack-
aged amd cooked, but not stesilized, in anasrablc plastic
barrier packages. Under iemperatuse abose, Closrrdiesm
botwlinme may grow snd prodiece donin, Injury to e
mims reddlling From this bacterin bas been relathiely
rare since there ars varioos means for prevenling s
growth. For example, high temperature processing of
foodsiulfs price oo packaging of afier packaging will
destroy the Clopridium botullngm, Chber means for
controlling the Clasrdive botulfmum have besn o
refrigerale tse foodssd! and to add agents such e5 so-
divm neirmle o foodsiufT soch ss Bacon. The sadium
nitrite whils delaying the growth of Clasreidivm bonml-

H

mur alpo forems o durabde red plgment in s meal. This 40

red caloring {8 desicable la many foodstulTs soch as pork
#end beel prodicts bai 18 andesirable 0 viher produsis
such & pealcey and fish,

While che comtrol of fod Clartmdfum bedmliman Bas

heen suceesafil, it is desired to find ndditicne]l methods 45

of controlling Closirdium botulimum without ccearrng
it effects such as red coloning described above.
SUMMARY OF THE INVENTION

The lmvention relates 19 & method for delaying Clo- %5

waridium bomdinum geoarth in & EpodamdT selectod Frosn
ibe groap consisting of fish and pouliry, the metboed
conssting essentially of:

(a) adding 2 kuctane sall 1o a fresh foodanudT selected
from (he group consivifng of fsh end poubtry, said lac- 33
tate zalt betng sdded in an amount of sbout 1% ta shouot
T

(B} conking the foodsmil ot high hemidiey to o tem-
peratiers sufficizng to eool the faodsul bug nat suflfi-
ciest ve steritize the foodsci;

(c] cooling the conked foodsne; wmd

(d} packaging the cookod feodsilT in a plastio barrier
peickage.

DETAILED DESCRIFTION OF THE
INVENTION

The foodstaffe included (s this invention are noa-nsd
meat {oodsiufl soch as fsh amd poudivy whereis the

R <]
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pouliry includes meals such &8 turkey and chicken. This
inventicn is particular|y useful when the fish or poaltry
it peckiged in enaeroids conditicnd sach 2 packaged
whole meat or when the fish gnd poulery & packaged
with other foodsiaffs sach as refrigerazed meals and
SO

The lactwie salt employed in this invention inclades
wafis such 1€ wodimm laciate, culchim lactate, porassivm
lsctase and ammonizm laciate. Prefersbly the lacoate
st |5 sodium lactate. The lactsls salts ate emplayed in
amvounts effective o delay Cleftridium  bomdimum
groawth. The amount of o lactate yalt =ffectve ta delay
botulinum growth cam be determéned by o simple abu-
sive femperature test procedare,

Poodsulfs chat are to be prosecied by the lacints salt
are siored &t B0 F. A control = whensin no
lactate saln or other Cloprmaiom borafawm deloy ogent s
uded The product & hen treated with bevels of lactoe
selt. The prodicts are analyzed at varicos time periods.
The l=vels of the lncise salt which defay the toxin
farmation compared 10 ibe contral are amourts which
are effective for delaying the Closrridiem borulinmm

In general these amousis rengs from sboat 1w ebous
T lactabe calt and preferably ars in the moge Gom
oot L3 W 35 lactate skl

The lactste salt may be incorporated into the food-
stall by & wide vasiety of prosedures, Fos example, the
lactate salts may be added mio the foodsioff sither in a
concenirobed farm or as o sodotion such bs en agueous
sobgiion. The lsciat= salts moy ne mixed directly imio
ihe foodstudf ar may by injeceed inso the foodstulT uri-
lizing inpection

Afler the Inctate salts are added 10 the focdstufl the
foodatudl may be packagd n amperobic plastic barrier
packages amd then Esmted to temperstures sufficiest to
cook the foodstulf buat ned suffleient e swenllze he
foodsmndf. Cookieg the foodsnd? below serdlizeion
lemperaiuses B desirabls for the guadicy of the cooked
loodstall but Clostridiven botudingem may laber grony o
lemperature shused. The ndded lactabe safis will, howe
ever, delay Clenrigium bomdimum growth Other pro-
oeming mesns may alsa be wsed such = cooking the
foodsinll with the lactale sl added snd then packag-
ing. I this process the concerns. for Clonmidiem bari-
®um are lessened but the sdded leciate sall B
effective for delaymg Closreidinenr dotullnmm growtl

14 Bas alsn been foupd that while the lacime salis
dislays the growth of Clasiridiem botulinem, they do not
odd eny coloring to the ment soch os a red eclpring.

While 1B Isciace salts may b added as sole agent for
defaving Clasreidlie boewlingun, the lactale xalts may be
sdded in combisation with other agemis which deday
Clostridivm botelinum growth sach = sodivm chionide
of sodivm mitrite. in soch ceses the amount of lactsie
salts ndded will be redwced and the effective amownt of
lastate salt will be the amoumts which delsy Clontridium
botudingm in combinalion with the other growth delay-
mg ngends.

The follewing examples are farther presented vo de.
s&ribe the snvemban, bot M is o be understpod that the
mvesiian is not io be limited o the decsils describad

thereis,
EXAMPLE I
In thess examples, 4 varkey batier was prepared by
grinding turicey beeasts and mixing salt at 1.4 wi 5 and

phosphate & 049 wit T, Clostridinm batnlivum spores
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wiere added ta the turiey better, The batter wis divided
Inin alkquais. Some of the ablquots were designated
coamois, and no sodism laceste was added. To the other
aliguots were added sodimm lacmte in varying amcants
2= indicated in Table | below. The moculated abquats 5
were vacoum peckaged. and water cooked 1o &n inter-
nal semperatuee af 160" F. The cooked tuskey products
were then cooled 1o B)® F. and iecubated at that tem-
perzbare. Periodically; the prodwct wes removed and
Eﬁ::ﬂrm The results of the cest are shown in

TABLE |
Effect of Sotum Lacsans on ©. kikisss in

Temperalors Abuied Cosl-Tn Tiokey

13

E— T L
Pero=yl Lacmie 1 4 5 T ] L] [}
0 fCumdeed] (I TE R T |
i '] 17’5 53
15 b O 3 P
in @F 9% a7 o7 Irs 20
15 w3 BT 03 ¥ ¥ LS 59
"swmber ol e Timber of werpio "]

From these reselis i i clear thas sodium Inciaie sdded
ui the omoents endicaded defays the growth of Clertrids 25
i Bewplimum

EXAMPLE I
According 1o 1k example L0000 Ibs. of fresh rim

turkey bremis are injected with sodium laciace sl a 30

weight percent of 1L5% sodium lactate. The turkey
breasts ranpe froen about L5 to abowt 375 |bs, The
turkey breasts are injected with a brine solusion com-
prising the foliowing: 69.50% waser; 11.49% sodium

lacimie syrup (8055 sodium lsctate; $0% water): 5.16% 35

salt and | 45% sodsum phosphate. For each pound of
turkey breasts there is infected 0.2274 ks, of brine using
& Townsend Model 1400 fype inpeciar,

The turkey breasts are plsced on a rack in 2 aven end

couked at high humidity at 140° F. dry bush, for I hours 4

and then ar |70* F. dry bulb, antil the intermal CEMpErs-
ture of the mwrkey Ireises is 155" F. (approgimstely 13
minutes). The oven i urned off, but nod opened and a
sofution of 2 The. of a commercisl caramed powder and

[

L]

2

4
13 Tbs. of water is istroduced ta the oven throogh arom-
izlmp morzles along with aic over x period of 45 minutes.
The torkey bressts are then removed from the cven,
chillled amd packaged.
We claim:
1, A method foor deleying Clostridinm borwlinum
growth in o focdstulf selscted from the groop cosisting
af fish and pouliry, the meshod comsisting essentially af
{a) sdding & lsctate slat to n Fresh foodstof selected
from the group coesisting of fish amd pouliry, said
Inctase salt betng sdided in an amount of shout 19
o abour T

(k] ecoking the oodsiulf & high homidiry o 2 em-
pefature sufficient to cook the foodstalf but not
sufficient 1o sterifioe the foodstudf;

(e} conling the cooled foodstull; and

) packaging the cooked foodstuff in & plmite barser

packags

L. A method sccording to clabm 1 wherein adding
maid |nctaie salt 5 effecied by injecting the loctais sait
o sl PoosdstudF,

3. A methed socordieg 1o glaim 1 wheesesn the food-
stuff comprisss posliry.

4, A method according 10 cleim 3 wherela 1be food-
stuff comgprises tockey,

5. A mebod sccording to claim 1 wherein the laclate
salt & in an amount om sbost |55 o abour 3,55,

4. A method according i cladm 1 wherein the lactars
aalt is selecsod from the growp consisting of sodium
lsctate, caloium Inctste, potassium sctite and ammo-
niym lactate,

T. & method according to claim & wierein {be lactzie
salt comprises sodium lactaie.

8. A method acconding 1o claim & wherein the lsctuie
salt comprnses calcium netane.

9, A mothed sccondimg to claim & whersn the lactate
salt comprises potrssiom lactane.

10, A method sceonding to claim & wherein the les-
rare il comprises emmoninm |actEte.

11, A mathod according o claim 1 wherein the food-
Tjﬁfil-mum b0 i drierial lemperature of wp o abow
1 F
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METHOD FOR DELAVING CLOSTRIDIL
BOTULINTM GROWTH IN FISH AND POULTRY

This i a contizuation of spplicaticn Ser. Na. 120,769,
fided 11715787, mow U5 PaL Na. 4,798,729, which isa
continnetion of Sar. Mg, BOB3I0, filed 12712735 now
abasdomed.

BACKGROUND OF THE INVENTION

1. Field of the Invengith

This mvenlion relates o poultry and fish foodstald
gomining laciate salt in amoums effective (o defay
Clostridinm hodudimem growth.

L4 Descriggon aof the Prior Art

The preservation of foodstulf has maoy aspects. For
caample; it had been suggeited 10 mdd sodium [actate (o
meal prodocis, such as ham and sassage at levels of
spprosimabely | to 1%, It is suggested that the sodium
isctane lowers the & of the foodsnadT ond has & hacterio-
stalic effect which resulis in & betigs shell life durng
refrigorntion. o possibility of slorage withoul
tion and a possibdliny of lowening 1he scdiem chlorids
cansent of the focdsmalT resubimg |n 8 bester st with-
oul the decresssd shelf 1ifs, Sodivm leciate, bowever,
hes not besn soggesicd s an agent for comtrolling ar
delaying Clostridinm botuliaem :

The peed w0 control Clostridbum borudingar GeourE in
Fpodssudfs sech as mests and pouliry which sre pack-
nged ond cooked, hut mod sterifized, 0 anacroble plastic
harsier packagss. Urder temperatare shuse, Clatrdivm
borulinum may grow and produce tonin. Infury 1o hi.
many residting from this bacteria has been pelatively
rafe dimoe thefe mre various mesns [or prevending its
grevath, For example, high tempernfure processng of
(oodstufls prict 10 packnging or after packaging will
destroy the Clenndium Sofulingm. Other mepns for
ceolrolling the Clopmidium borfieum have besn 1w
relfigerate the faodstuff ard to add agesis sock as sa-
digm mitrite 10 foodsiafd swch s bacom. The wodiom
nitrite while delawing the growith of Clasreddines hordi-
aum also forms & darable red plgment in the ment. This
red colofing 1 deslrable in many foodstalls sech ns park
andl Bl prodecis but is undesitable in other products
swch @ poulkcy asd Geh

Whkile the comirol of food Cletrdivm betulingm has
bwpen succonsful 91 18 desired to find addibonal method of
controlling  Closfrichium  botwlinem without oeconng
side effects such as red coloriag described abawe,

SUMMARY OF THE INVENTION

This imventicm pertains to foodsialf selecied from the
groip consisting of fish and pouliry which sontnins &
lagtate salt tn emousts eflfective w delay Clostridium
boralisum growth

It has been fousd thel whes sodium lesiate = added
o poaltry or fsh foodstuff, growth of Clostridinm
Botulinum in the foodsnadf is deloyed bt the foadslT i
nol codored red by the sodiem lactate salt

DETAILED DESCRIFTION OF THE
INVENTION

The focdsrufis Iscluded in this invention are noo-red
meat foodsnaff such &8 fish and pouliry wherein the
pauliry inclades meass such as fusksy and shicken, This
Imvention & pasticalarly wselil when the Ash or poaltry
Iy peckiged in snaerolee comditions such as peckaged
wholt st or when the fish and pooliry is peckaged

10
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with oolser foodstuffs such s refrigerated mesls and
e

The lactaie salt employed (a this inventon includes
sadls such of Sodium Inclate, calcivm loctaie, polassium
Iwclate znd ammanium bectate. Preferably the laomes
mall is sodivm lactate. The lactate salkts are employed in
amoinis effective 1o delny Clemridfum  Sotulineun
growth. The amount of 4 lactste salt effective 1o delay
Batubmum grivwth can be determined by a simple aba-
Eve lemperafure best procedure.

Fewxclatudls thai are @0 be prodected by the lnotate saki
are siored al B0° F. A comtrol s etlized wherein no
Ingtaie sale or ather Closmidium borutingm delay agent is
umed. The produs is then ireated with levels of lactsis
salt. The prodocts sre analyzed an varicus iime peniods,
The levels of the loctste salt which delay the toxin
lafmation compared to the cantrol sre amoants whick
are oHective for delavimg the Clostradiem bareiieoms
Brawik.

In general (bewe amoants range From shout | o shoat
T lactote salt and preferably ame in the range from
abot 1.5 to 3.5 Iacinte sali

The lactate mll may be incarporated into ibe food-
Mbﬁ'ﬂ.wﬂlfmﬁ:h-ﬁfpm:adl:d. For example; the
lactabe sales may be edded into the foodsoafT gither in a
concenirated faom or a8 o solution swch s an aquecms
sdlalian. The Isciate salts moy be mixed dissotly inco
il Fpaodstudl Gr may be injected ina the frndstaff witiz.
ing injection asedle

Afer the lacteis salts ate added 10 the foodsiaff the
foccdieufl may be packaged in ansevabic plastic barser

packages mnd thes hested o temperntures sufficlent 1o
cook the fpodstedf et not suffiesent o mendize che
Foodstuff E-n-uH.u,g the foodsialfl below serillzadon
temnperatures i desirable for the quality of the coaked
foodsult et Clontridium borslicure may lacer grow If
tamperatures 2hused, The added lactwte mbs will, how-
ever, delay Closmridios bovulinmm growibk. Oehes pro-
ceming means may alsa be shed sush as cooking the
Toodsval with che Beats it added and then packag-
ing. In this proces the concerns for Closmdiom badirli-
fum growth are lessened bt the sdded leciobe salt is
effective for deloying Clentridium botullnen growth,

Tt he also besn foumd char while the lactate salts
dielrys the growth of Chetrldium botrllnerm, they do no
add any coloring 1o this mear such as o red colorng

Whils ihe |lacteie salis may be sdded as sole agest for
delaying Clostridvam borlimurs, the laciste slis may be
sdded in combmezan with other ageots which delay
Clostridivm dotulinum growih such as sodium chiorde
o sodium mittite. In such cases the amoent of lactnte
salts mdchiod will B reduced and the eMective smound aff
lcriate sall will be the amounts which debay Clasrridim
botulinem in combination with the other grovab debsy-
ME ageais.

The following examgples sre further presemed 1o de-
g ihe mverrtian, bot W is o be anderstond thet che
mvention i pof fo be limoted o the deiails described
ilwerain.

EXAMPLE 1

In these pxemples, o tuskey baiter wes prepared by
grinding tarkey brensss and mixlag st #1 14 wi 5 and
phosphate & 0.4% wr %, Clostridism bomfinanm spores
were added fo the turkey baster, The batier was divided
into aliganes, Some of ihe aliquol were desiprated
cantroly, &nd 1o sodsam Lectate was added. To the othet
afiquats wore added sodikm lactate in VEArFiNE EMOuRis
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u indicated in Table | below, The inoculsted aligoots
were ¥ecuem packaged, and water cooked 10 an imier-
nal temperatire of 607 F. The cotked turiey producty
wiere ihen coaled o B0° F. ard [acubased at thet sem-
peratur= Periodically, the prodect wes remeved and
Tr:::;ill'mmm The resulis of the test are shows |8
el

TABLE 1
Effcet of Badarm Lastste on £ vl m
Tem A buaerd - ¥
ET T
Potrni Lacinie 1 i 1 T i 1 i
0 éCararal) T ]
ko [ LE I T T
k] W ol W A
L] 0 WS Al Wl S
LL] s F T @ W 1L A

eprnber o 1205 ML R ST e fase e

From these results i i clesr that sodisin Incrane added
at ilbe amdaunts midicated defays tbe groarth af Clasreids
tum Selmlimun.

EXAMPLE 1T

According 10 1his example 1000 [bs. off fresh nim
furkey bressis e lajected with sodium lestate st o
weight pereent of 2.5% sodium laciate. The tarkey
breasis range from sbowt 15 1o about 375 fhs. The
turkery bressts are injected with a brine solutson cons
prisimg the following: 69504 water;, X2.49% sodlum
hcinte syrep (509% sodinm bactate: 409 wates); 6. 1658
salt ond 185% sodium phosphate For eack pound of
turkey brsasie there @ injesned 0.2274 b of brime ming
& Towssend Model 1400 type injector.

The varkey breasts are pizced on 8 rack in @ oven and
cooked ot high bumddey o1 160" F. dry bull, for 1 bowrs
end then st 170" F. dry bulb, umtil the internal tempera-
ture of the turkey beeasty & 155" F. (approximately 15
menwies). The oven @ twmed off, but not cp=ned and a

1]

15

Bl ]

i

k]

iF
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The torkey bressts are then removed from the oven.
chilled asd packaged,

We claim:

I A mwthed lor delaying Closreidium Sotulinmm
growth in o foodssudT selested from the growp consisting
of Gth and poaltry, the meibod coasisring esoentially of

(s} adding a lactave sl 10 3 fresh foodstudl selected

froen the group consisting of fish and poaliry, sesd
lu.:;lt:ull being added i an amount of akowl 195
[T

(bl packeging the fresh foodstuff in o plastic barrier

package; and

(e} egaking the loodstufl in said plestic harrier pack-

age o & imperatore sffickent to cook the food-
stufl but nod sudfficient 1o sterilize the focdseudf,

1, A muthod according 10 claim 1, wherein the Bpod-
shaff soenprises poniiry.

3. A method scoonding o clabm 3, whwerem the Food-
stuff comprises turkey.

4. A methed sccording 10 claim 1. wherein the lacme
salt 18 ddded = an amoust from aboui 155 o sbour
15%.

8. A methed sceording 1o claim 1, wherein the lactans
salt @ selecsed from the growp consstmg of sodium
bctate, caboium laceste, potassinm ecrie snd ammo-
nismn lnctuts,

fi. A method sccording to claim &, wherein che lacire
salt comprises sodiam Botabe

T. A meshad scsarding v claim §, wherein the laciale
sall comprises calcium lectase.

* B A pi=thod gocosding oo cliim 5, whevemn the lactaie
sall comprises polassium lectate,

9. A methad aocarding ta clabm §, wheesdn the lactae
salt comprises ammoniam lactale.

10 A meshod sccording to clabm 1, wheresn ndding
sald lecrase salt |s effecied by mpeciing the lactie sals
im0 sald faedstaft,

11. A meshod scoording to clamm 3, wherein the food-

solution of 1 bs, of a commercipl caramed powder and 40 stull is cooked 10 an interas] temperature of about 160

13 1b&. af water is miroduced to the oven throwgh atem-
nzing novzles alomg with air aver & periond of 45 minubes,

4%
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FACKAGED FOODSTLFF CONTADNISG A
LACTATE SALT

This & a divisior of co-pending applicazion Ser. No,
T AT 25Y, flled Dec. 20, 1988, now ULS Pat Mo
4588, 1%, which & a condimuation L'd'lppl.iullﬂn S&f.
Mo, OF120,768, filed Mo, 15, 1967, nowe L5 Par, Mo,
4, T98, 719, which is & comtmuation of application Ser.
Mo, D6/BOE2]8, fled Dac, 12, 1985, now abandonesd,

BACKOROUND OF THE INVENTION

1. Field of the Invention

This invention relaies to pouliry amnd fsh foodstuf
contaiming lactaie salt tn amourls effeciive 1o delay
Clomvrdivm boewlinum prowih

2. Description of the Prior An

The preservazion of foodstudff has many sspects. Far
example, i has been suggested 1o add sodium lecraze o
meeat products, ssch as ham and sausage at levels of
approximately | go 39, Tt is suggestsd that the sodiem
lactare lowers the ag ol the feadstulT and has a bacterio-
static effect which resulis in & better shelfl lide daring
refrigeration, a possibilicy of storage withous refrigerm-
tina asdd a possibility of lowering the sodiem chipnide
comtent af the foodstul¥ resulting in 4 better tnice with-
ot the decreased shelf life, Sodivem Lacrane, however,
has nat been suggested a3 an agent for controlling ar
detaying Clastridium Sorslinem growth,

The need to contral Closirdiam botulimnum occiars in
fondsuffs swch a5 mests and pouliry which are pock-
sged and cooked, but pos slerslized, in anastobnc plasie
harrier packages, Under temperatars absse, Clainidinm
borutinum may grow amnd prodoce wame Injury Lo he
mens resuliing friom this bectetin has been relatively
rare smce there are various mesns for preveming is
growth. For example, high temperature processang of
faodstalTs prior to peckaging of after packaping will
destray the Closirig¥um Boraiinmer. her meam for
contralling the Closfedivm bofulinem have been o
refrigeraie the Toodstudf and to add zgents such as so-
tiurm nitrite po foodsuff such as bacon, The sodium
nairite while delaying the growih of Closiridivm botul
wum alsa forms a durable red pigment im the meat, This
red coloring & desirable in many feodsrolf such & pork
and beel products bat i3 endesirable in other products
woch as pouliry and fish

While the control of food Clasrwdism barndimum has
been suceesslal, it is desrred to And additional melthods
of comtrolling Clasrridivm Borullnum without gocuring
sacle efTects sach as red colorng described ahowve,

SUMMARY OF THE INVENTION

This invesibin periains 1o Fodsiull selested fram the
group conssting of fih and paslers which costams a
Iscrate salt im emoents effective w0 delay Cloptridiam
bolslimwm grawth

[t has been found that when sodivm [aciate i added
to poulery or flsh feodsiaffe, growih of Clatridiom
botulinum o the foodstulf is delaved but the foodsiull is
not eolored red by the sodiom berate sale.

DETAILED DESCRIFTION OF THE
INVENTION
The foedsrudfs included im this invension sre poa-red
meat Fpadstall such as fish and poalicy wheren the
pouiiry includes means such = rurkey asd chicken. This
invention i particularly useful wiben the Rl or pouliry

5
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is peckaged In snacroboz conditions soch as packaged
whole meat o when the fish asd pouliry is packaged
with other [oodspaffs such as refrigerated meals &nd
B

The lactate salt emploved in this invemioo incledes
salfs such &4 sodium lacotate, calcium [actate, polassism
bictate and ammooium letae. Preferabiy the lactale
sali is sodium |acisce, The laceare salis are emploved in
amounts effective ta dedey Clocteidium  Borsifiaeny
growdh, The amount of & lactate salt effective 1o delay
Enitlium grosls can be determined by a simple abu-
sive Emperaiue les procediste,

Fondsiwifs that are 1o be protected by the laciate salt
are stored at B F. A control 8 utitized wherein oo
lactate salt or ether Clopridivm bowlioum delay agent i
used. The product s then treated with levels of lachte
salf. The products are analveed at varioas time periods.
The lewgls of the laciase salt which delay 1he toain
formation compared 10 the cosiml are amounts which
are effective for delaying the Closmidiem bormfawm
growth.

In general thete amounts tamge from about | o shou
7% lachie salt ond preferably are in the Talign [eaen
gbout 1.5 o L3 Iacoane sali

The laciate salr may be lncorparated imta the food.
stufl by @ wida variety of procedurss, For examale, the
Inctmne salts may be added into the foodstuff cither in a
comtenitaied Form or as a solution such as an B0
soluwiom, The Iectale salts may be mised directly into
the feadstuff or may be injecied indo the FoodsiufT urliz-
ing injection nesdies,

Afer the lactare salts are sdded 10 the foodstudf the
loosdequll may be packaged in anestobic plastic barrier
packages and then hexed to temperaazres safficien oo
cook the foodsiofl bai pot ealfecient o sierilize the
foodsiull. Cooking the foodsald below serilization
iemperatures is desirable for the guality of 1he coaked
food el bug Clasrradium betulinum may later gros i
lesnperature abuted. The added lactats saits will, how-
ever, delay Clanridivm dotulAum growih, Other pii-
cessing means may also be used such & couking the
foodspall with the lectate @l added and thes packpg-
ing. In tkis process the concerns for Cloprsadivm baduii-
num gErowth are |essemed ot the added lactate galf is
gfMective fior delaying Cloptmidivem bovglimum growdh,

It has abse been found thar while the lactate salts
deluys the prowth af Clastridfum betulimum, they do pot
ald any codoring o the meat swch as g red uﬂunng.

While the loctaie salte may be added a5 sole agent for
delaying Clewridiwm borulingm, the laciale salis may be
sdeded n combiration wish other agents which delay
Clostrigiom dofulinue growth such os sodium chloride
ar scelbum nitrlte, In such cases the amoont of lactats
shlis added will be reduced and the effective amaune of
lactate sali will be the smoants which delay Cloriridium
borulinum |n combination with the other growth delay-
ing apents.

The folkywing esamples are fortker presented o de-
seribe the invention, but iy is v be understond that [he
ir|:\'=n_1-iul 5 rot 0 be fimived 1o the detwils described
thegein,

EXAMPLE I

In these examples, o tarkey hatier was prepared by
grindimg tarksy breasts and mizing salt ar 5.4 w1 %6 amsd
rﬂmsphim il 0.A% wi 9 Closrridiums bodwelimum SO
were ndded 1o the tarkey barcer, The barrer was divided
inln aliguois. Some of the aliquots were designated
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camtrols and no sodium lactats wos added. To the other
afiquois were pdded sodium lactate in varying amounts
2 indicated in Table [ below. The inoculted sliquots
were wacoum packaged, snd water cooked to an nber-
eal tempertiare of 1607 F. The cooked turkey prodoces
were then cooled to B0° F. and incubated at thal 1em-
perature. Pemodically, rhe produst was removed and
t=seed for toakn, The pesubis of the resr are shown in
Tabde L

TABLE [

Effexi of Sadium Laclilc an C beadinon in
Tempzraners Abased Cook.In Torkey

DChays ai B
Fercgrn Lazicas | 4 § T ] w 1]
@ fCopnml| (=T TS
14 i T R
13 1V o B - - T T )
13 [P S VS - R R
18 [T T R T T o - T S P

“mpriwr ff 1o ic uwraisc'earho el eapks sumad

From fhese neselts of is clear that sodiem [aciate added
a1 the amoums indicated delays the growth of Cleninid
Jwar i,

EXAaMFPLE 11

Aceording 1o ths example 1000 |bs, of fresh trim
turkey breasis are injected with sndiam lactate at o
weight percent of L3% sodiem |acgme. The furkey
breaste TEpge from abod 15 1o about 375 Lo The
farkey breasis are injected with o bripe solwion com-
prising she following: 65.30% waler; 22.49% sodiuim
lactate syrup (B0% sodium Isclate; 4066 water): 6. F&5:
saft gnd LRSS sodium phasphass, For each posnd of
turkey brensts therd & Injected 0.2274 1bs. of brine using
a Townsend Modsl 1400 iype injeceor.

The larkey breasts are phaced an 2 rack 1n a awven and
cooked ot high bumidity a1 160" F. dry bulh, for 2 boars
and them az 1% F. dry bull, upail ihe inlernal t=mpera-
tore of the turkey breasty is 155° F. (approcimeely 3
minwiesk The sven is turned off, bur not opased and a
soluticn of 2 e of 0 commerciz] caramel powder and

11

4
13 Ik, el water & inlreduced 1o the aven through 2iom-
izing nazzles along with abr over a period of 43 minumes.
The tarkey beeasis are thes removed from the oven,
chilled and packaged

What = claimed 15;

L In & packaged foodstudf, seid foodstuld being se-
lecied from the growp consisting of fish and powltry,
said flsh or pauliey being cooked, bur nat sesrilized,
being packaged In nn araeschic plostic barrier package
and imtended 1o be sjored under refrigeration, said fond-
studf heing subject 10 the growth of Clostrgivm boinll-
nurm ander temperature abute, the improvemeni
whetoin the foodsiall comprses a lactete g@all in i
amuman: of from | b 7% by weaght and sufficienr to
detay praweh of Cleseridivm barefaeo in the oodsialT

L A packaged foodstufl according 1o claim 1 whersin
the loadsiuff 4 pauliry.

3. A peckaged foodssudl scoording to cloim 2 wherein
the foodsaff it furkey.

4, A packaped FoodsiulT aceording 1o claim 1 whesein
ihe laciate salt is m ap amooni from atout §-5% b aboar
3.0

8, A packogad froodstuff sccording ro claim § whereln
the lactal= tall & selected fram the Braup consisting of
sediem laciate, calcium lactale, piiassium lactate znd
amenontam laciara.

6. A packsped feodaulT according 1o claim 5 wherein
the lactaie salf is sodicm Loate.

T. & packaped foadstull according 1o chaom § wherein
ibe lactaie salt w calcium lactars,

E. A packaped foadstufl accosding 1o clzim 8 whersin
the mciate sal (s potassium lactate,

9. A packaped foodsialf according 1o cluvim § whereis
the Lsctale &l & ammonium Inctabe.

W, & pecksped foodsul acconding to claion |
wherein spid Foodsruff 5 peckaged in snid anaerobic
plastic barrer pockage prior o being cooked.

1. & pockaped foodsiall eccording to claim 1
wherein suid focdwel is cooked prior o being pock-
aged in sasl amserohic plastic barrier package.

L
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