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Brine (JDDiersioa (;ooling and Freezing 
of Beatly•to-£ook P ,oultry 

Thi.'f Method Speeds Up Cooling Time /oJ' Packaged and Unpack.aged Poult1·y, and 
Simplifies the Handling Operation., Particularly for Fre·P-zing 

lf. B. Esselen, A. S. l..cvlne Uttd I. J. Pflug 
Univer.dty of Ma&sachmeus · 

I N t he product ion of wholesome, 
fresh and frozen ready-to-cook 
poultry, thB impo1•iance of rapid 

cooling to re.move botiy heat i~ gen
erally recognized. Methods of cool
ing in commercial use include ice 
chilling in a tank of slush ice and ail· 
chilling in a tef1· igerated room with 
mouel·ate air wrreuts. Regulat ions 
of the Unitecl Sta.te~ Dt>.partmP..nt of 
Agriculture (195:.1 ) ca11 for an in
ternal temperature of the ca1·casses 
of 86 to 40 F within 24 hours. 
Freezing rooms should be equipped 
f.o f reeze re~cly-tu-cook poultry Roliti 
in le~R t han 60 hours at t.emperat ures 
of -10 to -<1-0 F. 

Th e obj(>Ct of t he present investi
gation was to study the feasibility of 
using brine immersion to cool pack
aged wnrm eviscerated ready- to
coolc poultry to 40 F and freeze it. 
Such procedures, involving packag
ing priol' to cooling and combining 
the cooling aud freezing opet·ations 
in one step, are appealing f1·om Lhe 
standpoint of (1) minimizing con~ 
Lamination u£ poultry during han
dling operationR, ( 2) rPnuet.ion 
of ovfl.rall handling and l ~hor cogt.s, 
on IDOl'P. r a-pirl r.ooling than is rea
lize(! hy a slu!'.h ice or ai:r chilling, 
and ( 4) elimination of a le.achin~ 
of flavor from poultry during slush 
ice cooHng as has be.en suggested by 
Pippen1 (1953 ) . Such chillingwould 
r~sult in less shrinkage as compa1·ed 
to t he air blast system, and also it 
should result in more uniform cool-

r.nntr <butinn Nt>. 9.~~, l'>hssaeh11sctts ,\gricttl· 
tum\ F..xpcriment Station. 

' Most o£ tke work reported here was per· 
for1nod wh<Ie under tbe lupervi!ion ~ f Lh~ f<~rm~r 
?oultry Branol>t PMA. Th wnrl< w:~;: "'PPnT1.,,1 
•n part hr fun~" nllfl<'Ateff un~e~ authority <>f th o 
Agri cultur~J Marketing Act cf 1946 {Rl\L., 
Title Ir) . 
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Fig, i, ChHiiug ::>nd frec:z.i11g rates of pack· 
aged broilers in different cooling media1. 

ing and a higher quality end product 
r..ompared to the variahle rel'lult~'l as~ 
sociated with tank cooling methods. 
In addition, it is believed t hat im
mersion cooling methods should make 
for a more effective utilization of 
refrigerat ion equipment. 

Revie"' of Literature 
Much has been published on the 

cooling of pottltry. In this paper 
only a selected portion of the lit
erature will be cited in. order to show 
the means av:iilablc fo1· chilling 
poulb·y nnd the problems involved. 
Sweet and Stewart]~ (1942) de
scribed a, method of chilling poultry 
by means o.f a brine spray. When 
brine at 20 F was used, chicken~ and 
turkeys were chilled in 25 to BFi per-
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Pig. 2. Chilling and cooling rate:q of dilfet·· 
ent weijiht clas!4& of packaKed pou1tey in 

b~me P.t -~0 P. 

cBnt. of the time required in air .at 
3/'i F. · Stewart, Hanson, and Lowen 
(1943) employeif hrine spray (Zarot
~chen:r.etf process) a.t. - 5 F to freeze 
dre~se.d polll1.ry. They found that 
birds which a1:e brine spray f1·ozen 
witbin five hours after dressing 
could be stor ed up· to six months b&. 
fore eviscerating with good reten
tion of appea1·nnce. 

The ft·eezing of poultry has re
cently been reviewed by Koonzfi 
( 1952) aud Go1·ee4 (195R) . It was 
pointed out that the air bla~t SY!ilte.m 
with an ai •· t emperature of about 
-.'30 F was commonly used. Mens
ing and Morris 0 ( 1953) reported ice 
chi.lli.ng of broilers could be hastened 
by pumJling air through the slush 
ice in cooling vnts. Mote rapid chill-



ing was said to be. a major step in 
the production of more uniform, bet
ter quality poultry. A M-caHed 
"jet-freezing" system was described 
by Simons8 (1953). This system 
of air freezing was originally de
vised to increase f:ree.zing efficiency 
and freezer capacity for poultry. 

Bakct'1 (1953) found that the rate 
of freezing had an impo1·tant bear
ing on the color and appeal'ance of 
frozen turkeys. Rapidly frozen birds 
were light in coior and attractive 
in appearance. The bird~ were 
prog-ressively dat·ker in color as 
fn~ezing temperatures were rai11r.d 
from ~20 to 0 ami 5 F. He recom
mended that turkeys be frozen at 
a temperature as low as -20 F with 
good air circulation. Dunker and 
Hankinss (1953) showed that the 
freezing rates of meat were sig· 
nificantly affected by the type of 
wrapping materinl used. Some wrap
ping materials were found to re
duce the freez.ing rates as much aa 
50 percent. 

Experimental 
Prepa.ration and Packa-ging of 

PouUry-The dasses oi poultry Ut~ed 
in this investigation are ~ummarized 
in Table 1. 

Classes of Poultry Uied 

R~ud:;-tn-cnaiJ 
weight ra;~(Jl! 

Class MinimmH M•ximum 

Broilers, N~.W Hamp,shire 1 I!J 10 ~z 
Fowl, 2 li1 15 ~ .. 
.;;t~g•, 4 lb ~ oz 
Yoong ben turk•l'•, llron~e 9 lb 2 or 
Mature torn turkeys, " 22 lb 

J lb 13 az 
o 111 12 a• 
7lb 6 02 

131!J I cz 
2711> 9 ~~ 

The broilers, fowl, and stags were 
obtained :from n nearby poultry 
grower and procE:ssor, The chickens 
were killed, Bca1ded at 126 F, and 
the feathers removed at his poultry 
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l!ig. 3. Time poer pound of bird t" cool to 
4() F in different coolin!!: 111£<1i ... 

plant. The dressed bil'ds were then 
immediately brought to the labol'a
tory where they wl'.re e.vil-l~l'.ra.ted. 
ThP. turkey!'> wel'P. killed, dre~~P.d , and 
evi~cerat.ed at. a nearby tu1·key farm. 
Jmmedfat.EJ.Iy after being P.Vl!'\P.eratefl, 
they were plaP.ed in immlaterl con
tainers and brought to the. labora
tory. These. handUns:r procedures re
sulted in a minimum loss of body 
heat prior to packaging and cool
ing. 

The temperature of the birds dur
ing cooling and of the cooling me
dium was measured at 5-minute in
tervals by means of 24-gagc copper 
constantan thermocouples and a 24-
point Brown Indicating Elect.ronik 
Potentiometer. Preliminary le:-~Ll'l in
dicated that the point~ of :;lowe..~t 
cooling in broilers, fowl, .~tag~, and 

tur~eys were in the thick portwn 
of the breast and thigh. Thermo
couples were located in each of these 
sections of each bird tested. In the 
packaged birds the thei·mocouples 
were located at the inside surface 
of the body cavity, and in unpack
aged birds ·the thel'rnocouple~:~ were 
located rnidwny between the inside 
and outside wall!! of Lhe bird at the 
areas of slowest cooling. 

The packaged bi1·d!! were packe.d 
in moisture-vapor re<dstant* bags. 
Two thermocouples were passed 
through a hole cut in the bottom 
of the bag and were located in the 
carca"'~ of the bird, which was then 
tm.~Bed with string. The bird was 
then placed in the bag. Portions of 
the bag at the bottom, where the 
tllermocouples were introduced, we1·e 
wrapped al'ound the lead wires and 
sealed with a metal clip. The bag 
was then vacuumized, sealed, and 
s.hrunk in th~ usual manner. In the 
unpackagcd birds, the thermocouples 
were set in position and held in place 
by the trussing ~tring. 

Ch?.lling and Freezing Metkods
The equipment employed in making 
the chilling and freezing tests con
sisted u:f an- immlated reetan$!:ular 
steel Lank (100-gal capacity), a re
fl·igeration unit, a 24-point indicat
ing potentiometer, a 6-point record
ing poteTitiometer, and a resistance
type t,empel·ature controller. The 
tank was equipped with perforated 
pipHs in the bottom to permit air to 
be bubbled through the cooling me
dium to assure good temperatu1·e 
di.stribution. An evaporation coil 
wa.;; located above the perforated 
air pipes to provide the necessary 
refrigeration. The coil was r;on-

~ An oriented p1a~tio li1m ropalymer of vinyl]· 
den< chlGride and vinyl chloride, "uppli~!l IJy 
Dewey & Almy Clleml~al Cn., c,.mbrf~lge, M ass. 

TaLlc 2. Chilling and Freezing Q{ PQu)try in a Liquid Medium 

Ra~dy-to-c~ok w•ight 
Time Timr 

No.Qf 
to d:.i/1 I~ frru$ 

Aw Mi., ~fas to fO F, to15f.i, 
Po11ltry bi~ds l& ua lb IJn lh n~ Prr.cha(]i!lg ~ C~oli11g mMium ,l'i-~'1~ mm 

------ · 
BruiJ~r ..... ~ & • & ~ •• 0 • 0 • • • •• 10 I. 

i~ 
I 15~ 2 p~ packa{ed 33 F ;Ju"h ic~ 95 

Rro:>i1er ' ~ . ~ .. .. ..... ...... IO a 1 10 ~ unpac .aged 33 r' ~l~~~h icc EO 
Broiler 00''oT'0'' < 0•· • · · ·· to 2 6' 2 20 2 12 :packa~tu .13 F water lOS 
llroilor .... ~ .............. lO 2 v• 2 ~~ 2 llrf Ulli)3C "~'"I 33 F wat.,. 60 
Broiler ................... 111 2 5 2 2 WM pRr:lrRtC 2J F brine -~ Eroiler ••• 0 ~ 0 • 0 • 0 • 0 • 0 ••• ~ • 10 2 4 1 12 ?. l1 u npae aged 23 F brine 27 
Rrnilrr .......... . - ~ . . .. . - . ~ 10 ~ 2 I 11~ 2 ~14 Jlachs-ed a F llrine 42 ].15 
Broikr ··-···· · ··· · ···· ···· 10 2 1)1! I lJ0 2 6Yf unpad<aye.J. () Fhrin~ 24 ss 
Brollcr ······ · ···· · · ······ 1D 2 14 V. 2 8 J IJ pao::hg~, -20 J? ilrin~ 35 as 
llroiler ' o ' o 0 0 ' o ' o ~ o ' 0 ~ I 0 I 0 10 2 n 0 2 5 J lY, UnJlo1Ck.A ~f':d -20 Fbrine IG J5 
Fowl ..................... lQ 4 l~ 3 6 .I 12!1, j}nckay;e 33 li slush i ce 19~ 
Fowl ·······-············· 10 4 1~ .1 ~ 4 15 unpae aged 33 F slu>n ice 9~ 
Fawl , , o o o o o • o o o 0 ~ o I '- I 0 • , , !0 4 3 1.1 s e P""kagoo.J 33 F w;der 19~ 
Fmvl . . . . . . . . . . . . 10 4 3~ j I~ 5 12 un~acka~ed 3.1 ~· WRt~~ ron 
Fowl ···· · · · · · · ·· IO 3 10 2 15}4 4 20 Dacl<a~eu 23 F brine 103 
Fowl ~ • • ••••• • • • • • •• 0 • ••• • 10 3 7 2 lS 4 Yl unpilr'.Jr&~cd 2.3 F brine j8 
Stal'[s o o o o o o 0 o o 0 ~ o o o 1 0 0 o 0 0 0 10 6 2H 5 ; ~ 14!1. j}ockaf' J > F slu•h ice nv 
Stnir• ..................... 10 5 1.1 .i 4 7 , unpac aged JJ F slush ioe ~5 
Sta~s ..................... 10 li ~ 5 6Mj ~ 13% P'-"kaged 33 F water 2~S 
g~~"" .. ~ . ' ... ' .. .. ..... .... 10 5 14 4 11 6 lJ Ull!)l!Ckaged .l3 F w~te~ 135 
sr~gs ' . ' ... ~ ~ ...... . . . .. . . 10 5 lS~ s 5\4 ~ 4 packaterl n Fbri11c 165 
Sta~s . . . . . .. , .... . . . .... 1D 5 4'• 4 9l1 li 2 llllp~c a3cd 23 F ilritte 55 
Y ""n~ h~t1 turl<ey • •.... , .. lO 11 ' 9 2 13 1 packn~e 0 Fbdn~ 215 500 
Young hen 111 rkey , , • , , , , , , Ill 1I 

1m 
9 $ 12 ~ unpac aged ~I" brine 110 2~11 

Young lttn turkey, .•.. ,,,, l(J 11 11 12 13 p~b.~ecl -20 Fbrine HO 290 
YouTig hP'Tl turkey ••.. • •... 10 12 1)4 11 6 12 15 tUlP'tL\.: '~Lg~rJ -2Cl }'hrinoP: 60 140 
M•ture tern tnrk,cy . •. . ~ • , . 5 23 !J :u. 0 2~ 9 padrogcd -20 Fbrinc 205 4Z5 .... 

· • AU packaged poultry w~re pa~ked ml~ 
Unp~ck~e<l p<>Ultry wen• nol WT~Ill••u in 

mtJisture v ap<lr res:i!i.tant h;!_g~ w'hi ~h wcr~ vacuumh-cd cBp-sea]ed 
nny tt1,1t.ed~l hut WI'!TC plm:~c:d. d1rf'r:tly i-n the cooling ~c.'.:clinm.,. J 

and ,brunk by dipping- into w-.te~· at 205 F. 



nected to a. Freon-12 condensing unit 
located adjacent to the tank. A tem
perature c.ontl·ol1er was u~e.d to main
tain th~ bath temperature for the 
28, 0, and -20 F tests. Calcium 
chloride brine was use.d as the cool
ing medium for testa below 32 F. 
The · top of the tnnk was cove1·ed and 
insulated with a blanket. 

Testa Conducled 

Tim,e to Chill t<J 40 F' and Time 
to Freeze to 15 F-Ten packaged 
bi1·ds and ten unpackaged birds of 
e11ch cta~s of poultry except the ma
ture tom turkey:. were employed in 
each test. a8 !lummarized in Table 2. 
Five packaged mature tom turkeys 
were also used in each e.xpei"imental 
variable. Chilling and freezing data 
were obtained for broiler~, fowl, 
stags, young ben turkeys, and ma
ture tom turkeys in the following 
cooling media : (1) slush ice at !33 
F~ (2) water at 33 F; (3) b1ine 
at 23 F; (4) brine at 0 F; and 
(5) brine at - 20 F. 

Data wel·e not obtained for each 
weight class of poultry under all 
conditions. However, an effort was 
made to cover extreme conditions. 
T~:mpfwatur~: Equal·iza.tion ~ In 

order to determine the practicability 
of chilling packaged poultry in ---:20 
F brine fm· a short time, followed 
by holding under rP.f1·igeration at 
36 F until the birds were cool.,;d to 
40 F~ the following techniques were 
employed: Broilers, young hen tur
keys, and mature tom turkeys, in 
sets o:f five birds of each class, were 
packaged in plastic ba.g"S and held 
for varying lengths· of time in brine 
at - 20 F. Three sets of broilers 
·were immersed for 4, 6, and 15 
minutes; three sets of young hen 
t urkeys for 20, 4u, and 80 minutes; 
and three aets of mature tom tur
keys for 80, 46 and 60 minutes re
spectively. Upon removal from the 
brine, the birds were rinsed with 
cold water, placed in fibe1·board car
tons, and held in a 36 F walk"in 
refrigerator until no further cooling, 

. attribuUible to the chilling at ·- 20 
F occu.n·ed. Each of the sets of 
nve brojJers Wa3 held in a flat cal'
ton of 6-bird capacity. The turkeys 
were held in individual cartons. One 
set of broilers and a set of young 
hen turkeys were not boxed and 
were used as controls for this phase 
of tlte test. 

Results and Di&cussion 

A summary of results obtained in 
.this investigation is presented in 
Tables 2 and S. 

Results of the chilling and freez
ing tests for the va1·ious classes of 

IIJ() 
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Fig. 4. Cooling rata of different weight 
das.ocs of packaged poult.-y ch<lled in hnne 
.:It -20 F, then held in Nlfriget'ator at 

36 F in artODJ. 

poultry st.udied are summari~ in 
Table 2. Data presented represent 
those obtained with the slowest 
cooling bird tn each instance. These 
results are presented graphically in 
Figures 1 and 2. 

The poultry in each weight da!ls, 
packaged in the moisture-vapor re
sistant bags, cooled more slowly than 
did the unwrapped birds. Tllis dif
ference in cooling rates is attributed 
partly to the fact that in the un-

in attaining 40 F body temperature 
rapidly. It should be pointed out 
that., because of the u!le of calcium 
chloride to lowe1• thP. f1·eezing point 
in the medium, immerl'lion of un
wrapped birds would present th~ 
problem of r emoving the calcium 
chloride brine from the surface and 
cavity of the bird. Until proce
dures are developed for complete re
moval of calcium brine, it seems un
wise to cool nonpacka.ged birds in 
calcium chloride brine. 

During the course of these in
vestigations, careful observations 
were made on the effect of this 
method of cooling in brine on the 
packages. No failures of the paek
ag8s were noted on approximately 
200 hit·dl'l that wen~ 80 paekaged. 
This is noteworthy bP.cau~e each 
b;~g had to be cut and re.sealeti at 
the bottom to accommodate t he 
thermocouple lead wires. Also, no 
special care was taken to- prevent 
roug'h handling during the packag
ing and cooling operations. Exten
sive taste tests conducted on many 
of the bil.·ds showed no evidence of 
off-flavor caused by the brine. It 
would thus nppenr from these re
sults that br ine cooling would pro
vide an effective means of l'emoving 
body heat from packaged hot evis
cerated poultry. 

In tho8e t~ludit:s where the birds . 
were left. in the lowt:r temperature 

Table 3. Coilling Rntes of Packaged Broilers and Turkeys Chilled in Brine at 
-20 F', Then Held in Refrigerator at 36 F in Cartons' 

Tin1< fiJr 
Eemp to 
l'!f11tUJ.i.Dc 

Raady-I(J· ((J~I:. u••i#ht 
Nr~. of A"'V Min Ma.r: 

.,.imr. 
lit 

- 20F 
mi~S' 

do«rinu E'J" &t.- Time lu 
l10ldi11p i2atit,. rhiiJ 
at 36F, t.<mp, tld()F. 

l'ou./t1·:? bird• lb n~ lb ca l b oa min F 11ti1• 

JJmiler ....... . .... . s 3 15~ 3 11 4 4 
s J 7)4 2 14 .1 1J7S 

4 
6 
6 

195 
170 
210 
140 
270 
2/ ~ 
32 5 
325 
SOQ 
7~ 1 1 
760 

49Y, 
Broiler . ..... ...... . 41 200' 
:Bro!lct' , . . . , .• • . . . . 
Broiler ...... ...... . 

S 3 K~ J 4 4 s 3 10)-; .1 3 4 4 IS 
20 
?.0 
45 
80 
30 
45 
~0 

43 
3J 7$ 

Younc hen turlcey . . . . s 11 1S 11 9 12 ~ 4~ )1, 
Young hen lut·key '· . • 
Young !t-.11 turk~y .... 
Younr hen turkey .•.• 

s 11 ~~ 10 11 11 15 
5 11 6Y> 1l 12 ~ 

4'1 
33 ~25 

S 11 ll )1, II if 12 4 .12 190 
Mature tom turkey .. . S 23 6 22 2 2G 9 4 1 
Mature tou• t urkey . . . 5 24 7 14 23 ll 25 l4 

s . 24 1 ~ 2~ 7 25 4 
37 54U 

Mature !.om tur~y .,. H J~S 
·----- .. ·--- ... 

t Bro!l~! In tlberboo.rd c~rtons of G-b[~d uapOLCity; t1.1rkcye in individu~ carton•. 
~ E•timated tlme. 0 Not in unrfons. 

wrapped birds the cooling medium 
in the body cavity is also very effec
tive in heat removal, whertms in the 
packaged birds cooling was only 
from the outside of the bird. For 
a given cooling medium and bird 
class, it took from about two to 
three times as long to chill the pack
aged birds a.s the unwrapped birds 
to 40 F. However, if one regards 
these data in the light of present
day poultry chilling p1·actice, which 
is the use of .slush ice, the packaged 
poUltl'Y chilled in low temperature 
brines compares quite favorably with 
unwrapped birds in 33 F slush ice 

brines long enough to free.ze 
throughout, a carcass temperature 
of approximately 15 F was taken as 
the end point in the freezing time 
determination. Here again, it took 
approximately twice as long to 
freeze broilers and young hen tur
keys in the plastic bags as it did 
the unwl'apped birds. But it took 
only five hours to fre~ packaged 
12-pound turkeys in -20 F brine. 
Thill is in marked contrast to the 
upwards of 60 hours 1·equired in 
8ome air f reezing operations. Again, 
the majm· considerat ion is not the 
packaginB", but the comparison of 



the relatively rapid brine cooling 
technique as compared with the 
pl'e~ent commercial practices of 
slower frP.P.zing in air. It appears 
that a one-step open.tion for ~ool
ing all(i freezing eviscerated birds 
would re~ntlt in some noticeable sav
ing in time, labor, and handling. 

These investigations on cooling 
and freezing rates have yielded con
siderable data which, whil<J intel'
esting and useful, require a com
mon basis for compal"ison and appli
cation in practice. Such a compari
son can readily be made from Figure 
3, which presents the data graphical
ly on the basis of time to chill to 
40 F per pound with cooling me
dia of different tempP,rat.ures. In 
most case11 rather good ag-reement 
wa3 obtained for the different 
weight clR.:o:ses of poultry in a given 
cooling medium. In using thit> curve 
the tfrne required per pound of bird 
to cool to 40 li' needs only to be 
multiplied by the weight of the bird 
to at~rive at the total cooling- time 
required for a bird of given size. 

In order to nnive at freezing 
times per pound of packaged bird, 
data for bmi1cr.7.1, young heu turkeys, 
and mature tom turkeys frozt!n in 
brine at -20 F were analyzed_ ThP. 
time for the slowt:st cooling bil·rl 
was taken as the t.ime rl'.quirPrl pe1· 
pound of bird to rernovB hndy heat 
and freeze to Hi F. Although there 
was somP. variation in the freezing 
time for different sizes of birds, the 
re:mlts obtained indicate that the 
frer.zing time per pound of bird sub
merged in -20 F brine is in the 
t•angP of 20 to 30 minutes. 

From the data summarized in 

Tahle 3 and from the cooling rate 
curves :.hown in Figure. 4, it ap
pear:-1 that chilling ev1scerated, pack
aged poultry in -20 F b1ine, fol
lowed by holding at 36 F (normfll 
rf'frigerated cold room), offers a 
mpid and effective method for re
moving body heat f1·om poultry prior 
ta freezing or distribution to the 
fresh mal'ket. On the basis of these 
data, chilling times in - -20 F brine 
of 6, 35, and 4G minutes for ready
to-cook broilcrf!, 12-pound ready-to
cook young hen turkeys, and 22 to 
27-pound ready-to~cook mature tom 
turkeys, respectively, followed by 
holding in a refrigerator aL 36 F, 
should provide adequate chilling. 

Conclusions 
Chilling and freezin$1: rate data 

wen'. obtained i'or packaged and un
packaged poultry ranging in size 
from ~hicken broilers to stags, and 
from young hen turkeys to mature. 
tom turkeys cooled by immersion in 
vm·ious Jjquid media at. tempera
tures ranging from 33 to ~20 F. 
Data showing the time required per 
pound of hot eviscerated, packaged 
birds to chin to 40 F are also pre~ 
sen ted. 

In general, the freei'<ing time per 
pound of packaged :ready-to-cook 
birds immersed ia -20 F brine is 
in the range of 20 to 30 miuuiP.H. 
Thus, in -20 F calcium chloridf'. 
brine, actual freezing time.'! to l!l F 
observed .for hut evi~cerat.erl, paek
aged broilet•s, 12~pounr1 turkeys, and 
25-pound luekey:. were approxi
~ately llfz, 5, and 7 hom~s, l~~spec
tively. 

Chilling packaged, ready-to-cook 

poultry in ~20 F brine, followed by 
holding in a cold room at 36 F, of
fers a rapid and effective method of 
removing the body heat prior to 
freezing or distribution as a fresh 
product. Immet·sion times in -20 
F brine of 6, 35, and 45 minuLe:;~, 
for broiler::!, 12-pound turkeys, and 
22 to 27-pound ready-to-cook tm·
keys, rP.sped.ivPJy, at"P. indicated. 

Irnrn·P.rsioll brfne coolfng provides 
an effective meam1 of removing the 
body he!'lt from and freezing pack
aged, ready-to-cook poultry. In pra~
tice, this process could be carried 
out in one operation. 
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