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..obert James : ¢cVicker

Juring recent years the poultry industry of the
tnited stztes has jrowm from an incustry of relative
minor im:sortance to a major source of farm incowmes. his
srowth has been charccterized by many notsble aciievements

3

winiciy have resulted in nulilng hishier cuzality poultry mezt

—
D

more reaclly availed to thle consumer &t lowver orices.

{ n - ¢ D ~ %) . AN e wpa ey e~ vy e |1 DT N — -~
tne of the wmost recent acchieveucnts wnich nas hed an

~

efiect on the poultry incustry hos besn the use ol enti-
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biotics and oti:zr vacterial inlkivitors for extenacin

A

sielf=1il2 of Ifresl: poultry mzat. Jwo antiviotic:s wiich

heove been zpprovew oy thoe roow cnd —rug .Grinistrotion for
use in «ni on uncoo:cl foods in specifiicd arounts -re

cilortctracyeline snd oxytetracyclinc,.
.. tot:l of Tfour stulies ere currizd out, (1) to deter=-
)

minc the effectivanzss of cilortatrucrcling, oxytetrecyclins,

AR . J U I . - ot o oo AP I T
end culeorine in e:ttonding the shell-1ire of fresik Loultry
st trostod under lobornitory urocessing conditions (“)

L1200 rroLtca unaer SO0 OrY wroCeliiily; COil1TLONS, s

to deteriiine tre cifesctiveness of chlortitroacycliine in

extending shicli-1ife of fresh :roulir
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flavor diflferences in cooired ciicken meat ith hisl cnd low
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nubers of bacteria.

Two of the four studies were replications involving
birds slau_htered in the foultry Depcrtment processing
laboratory and treated with chlortetracvcline, oxytetra-
cycline, and chlorine. _oth raw odor and flavor determi=-
nations were made. Zacteria counts were determined in the
Department of l.icrobioloygy and rublic liealth. i.embers of
the Foods and i'utrition Department cooked the birds =nd

administered the taste panels.

“he last two studies involved purchasing birds from

I

commercial processing plant. In the Tirst commercial study
four treatments were evaluated. They were (1) split,
unpackejged control (2) cut-up, packaced control (3) split;
unpackaged, chlortetracycline-treated, and (4) cut-up,
packaged chlortetrazcycline-treated.

The second commerciel study involved only controls and
culortetrecycline-treated birds. The controls were divided
into two groupvs, one irozen end the other unfrozen. The
same division was mzde for the chlortetracycline treatments.

saw odor determinations were made for the first of
these two studies and tastz panels irere concucted Ifor both
comilercial studies. oSacterial counts were determined in the
Departmnent of i.dcrobioloyy cnd rublic sealti.

The results of thess studizs showed tiint under labora-
tory processing conditions chlortetrucycline was more effect-

ive in extendin_ shelf-life of Iresh voultry nezt thean
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oxytetreacycline or chlorine. Iresh voultry meat, tre:ted

1

commercially with chlortetreacycline, deteriorated more
rapidly than poultry recciving the srme trestrnent and
processed under laborstory procsessing conutitions.
Chlortetrecycline-trented comnmercicl birds iere con-
sidered unacce. tibls prior to cooliing from 7 to & days
sooner thuan similarly trewted loboritory tirds. .ccording
to rawr odor determinctions, Iresh poultry nmeat was unaccept-
able when bacterial coatendination rzochied a populction of,

-

~© . . ~ .
or necr 1 x 10 organisns per scuare inch of sliin surface.

Sacteria counts on chilortetracycline-trezted conmercicl
‘

birds reached a bacteria powulation of 1 x lOo from 7 to &
deays sooner than similcrly treated leboratory bircs.

ro appzrent reletionship exists betiieen bacterial
contamination and cooked flavor of brezst end thish chicken
meat (without skin), as deterwined by taste panels for the
length of time involved.

iiesults of a poultry processing plant sanitation survey
showed that bacterial iniivitors «re no substitute for good
plant senitation. sresh chicken me2t treated commercially
with chlortetracycline in a sin;le processing plant did not

remain acceptable lonser than untresnted birds from tihie same

plant.
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vuring recent years the poultry incdustry of tiie lnited
States nes grown from an industry of relative minor import-
ance to a major source of farm incomne., This jrouth has
been characterized by meny notable achievements which have
placed the poultry industry among the leading agricultural
industries. These achievements have resulted in (1) a
laying hen whicn can produce 250-300 egys per year at a
lower body weight and on less feed per dozen eggs, (2) a
broiler which can be grown to a body weignt of 4.5 pounds
in ten iweeks on 2.5 pounds oi feed per pound of body weight,
(3) fewver, but larger and more efficient hatcheries and
feed mills, (4) poultry rations desizined for better
efficiency by increasing the protein and energy levels and
lowering the fiber content, (5) efficient and modern poultry
processing plants wnich prepare poultry resdy-to-cook rather
than liew York dressed, and (6) chicken on the family menu
during every day of the week throughout the entire year.

Through improved breeding, feeding, manaement, market-
ing, merchandising, and disease control, higher guality
poultry is more recdily available to the consumer at lower

Fe

prices. This, in part, accounts for the rcason why per
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capita consumption of ready=-to-cook chicken meat has in-

creased from 13.2 pounds curing the periocd of 1935-39

|

to 22.7 pounis per person in 1955.

Today most of the poultry neut is propared in process-
in; plants in reasdy-to=-cook style. :ilso, most of the
chicken meut distributed in retail stores is sold as fresh
ratier than f{rozen, live, or .e. Yori dressed. It is

1

therefore necessary for fresi cliiicken meat to move ra;

4

1dly

-

through tne various morieting channels and te held a

ct

fevorable low temperatures during tiiis movement il spoilaze
is to be deterred.

Spoilege is greater in ready-to-cool: birds than in
dressed poultry accordaing to Daker et al (1956).

Since recdy-to-cooir poultry nest is preferred ovor
dressed poultry by the consumcer, tire trend nas been for an
increcsing caount oif goultry neat to be norietsd in tihis
foru.

in tine process of vreporing poultry in rsady=-to-cook
forin, it is necessary for the poultry to be hendled several
times, thus increcsing the possibility of higher bacterial
contamination. Ilundt, Stokes, tnd Goff (1954) reported
that whenever the skin of dressed poultry is cut or torn,
tliere is a merked increcse in bacterial co:tamination.

Therefore, vacterial contamination of rezdy-to-cook poultry

1

.

Statistical ..ustract of the Lnited ctates (1950).



could pres:znt @ serious problzn tovard nointcining ki
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czorottility by tie conswmer for frecr o ltry mect.
Une of the nost recent aciievcecuents which hes ned an

fiect on the poultry industry has boen the use of enti-

biotics @nc otlier vacteriecl inkhibitors for extendin_ shecll-
life of fresi: poultry iect.

on wovember 30, 1955 the rood and Jrug “dministrationl

approved the antibiotic ..urconiycin chlortetracycline for

use on certain uncooked foods. In the case of poultry, the
rood and srug .administration states, . tolerance of seven

.

parts per million is established for residues of chlortetra-
cycline in or on uncooked poultry. “his tolerance level
sinall not be exceeded in any pert of the poultry.”

oince the approval of iureomycin cilortetracycline

(referred to commercially as .acronize) another antibiotic
has been approved bty thc I'ood and Zruyg ..dministration. “he

name of this antibiotic is Lerramvein oxytetrecycline, uore

comanonly known by the commercial nzme of —lostat.
potnh of thess products are in powder form end can be
dissolved in the cihill -wwter, vhiich presently is the most
comnon methiod used in processing plants for cooling poultry.
Some of the possible beznefits whiciy could be derived

froa treating fresh poultry mect with entibiotics zre: (1)

1 vederal Registar, 20 r. 2. 8779 (Jov. 30) 1955.
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it may improve the econoiy of the over-zll poultry marketing
process by allowing Ifresh poultry meat to be cut-up and

1

packeged in the poultry processing plent, (2) it may be
possible to scald virds at 1400 Y. and still hold bacteria
counts relatively low. .ore of the skin is renoved at 140°
¥., thereby setting up greater rossible bezcterial contan-
ination, (3) extending the distribution rence of fresu
poultry mezt from a given poultry processing rlant, (/)

reducing frequency of deliveries to retail outlets, (5)
may provide greater protection against loss for the retailer;
especielly, in carrying poultry over a weekend period, and
(6) may provide _recter assurance to the housewife that she
is getting a clecner, niore wholesome product.

Uue to the many probleas involved in retaining fresii-
ness in poultry mect, it was felt that further studies
would be desirable in order to explore new possibilities

and substantiate or reject findings by other workers in

both commercizl and ecucational institutions.
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Studies have been carried on in various parts of the
United States and Canada to determine the effectiveness
of different bacterial inhibitors on extending the shelf-
life of flesh foods. i.iller (1955) reported that Dr.
Fugn Tarr and associates of the Canadian racific Fisheries
Lxperimentel Station in Canada began studies involving the
use of penicillin to extend the shelf-1life of flesh foods
as early as 1944. Since this early work with penicillin
several other wide spectrum antibiotics have been intro-

duced for use in preserving flesh foods.

Use of bBacterial Inhibitors on roultry -.eat,
Fish and Zeef

Early studies by Tarr, Southcott and Zissett (1952)
involving preservation of fish and meat with streptomycin,
penicillin, subtilin, polymixin £, circulin, neomycin,
bacitracin, greamicidin, methyl gramicidin, tyrothricin,
rimocicdin, terramycin, chloromycin, aureomycin, and one
unnanied antibiotic showed favorable results for the use
of antibiotics in the field of food preservation. :surco-
mycin, terramycin, and chloromycetin, in order named,

Proved the most effective inhibitors of growth of the






natural ni:ed bacterial Tlora «t tenpercturcss batieen 0CO,
[0 . . . o v o K i, R PR .
and 217¢., whilc rinocidin innivited yeast _rowth. ..ureo-

mycin caused marxed inhitition of sroilase in 0.5 to 2.0

[}

1

microsramns per gren concentrztion ivhen incorporated in

minced flesh. Imrersin s in colutions containiii

trne antiviotic in 5 or 10 microgsra..s ier [ ro.ou conc

<o

4o
Ui c.=
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tion eitier exertza 2 less intense bacteriostatic action
or were withsout effect.

Jurther studies by Zoldberg, Cezther:_ e and Jeilser
(1953) to deteruine which of the wide spectrum antibiotics
would bz more useful in tre Tieid of food rrescrvation,

were carried out by adaing O, 0.5, 1.0, 1.5, and 2.0

chlorexzhenicol, curcomycin, and terramycin to sround
beel. <“he samyules iiere stored at 10°C. Cnly the last
three delayed spoilz_e. This work confirmed completely
the work of Tarr, et al. (1952;.

In order to decide +wihiich of the antibiotics to use,
Lepovetsky et al. (1953) screened aureonycin, terranmycin,
and chloramvlienicol aguinst 93 strains of organistis from
L92 isolates {rom meat. 7these organisms represented 12
senera. .ureomycin innibited growth in ol stroins,
terramycin in 77, and chloram nenicol in 7L. :ine strains

ners unaffected by all thirec antibiotics.
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sler end -tedelusn (1955) compoied untrected,
pecxesaed chiclien meat writh packoged, sureomycin treat-
ments at various concentration levels. Joncentrations
of 10, 20, and 4D parts per million ere used. L&ily
exauinztion of th2 treated birds sihoed the microflor
was composed mostly of ycasts huoving the shagoe ana opua-
din_; characteristics of the fanily occechoromycetncaie.
{n the controls the oreaominant organisms ware

ook 2 )
Sr

&

=]

negative organisms. rrlacing eviscerated chicken fryers
in the various concentrotions significantly increesed
their shelf 1life, These results are similar to tho:ze
obtained by ioller, sroosuist, and -diller (1254), Tarr,
Soutlicott and Zissett (1952) and Coldbergz, .eiser, and
Jeatheraz_e (1953) wio were studying the effect of anti-
biotics in the preservoation of poulter,, fish, andg peef,
respectively. Spencer, .iejler, and Jtodelaan (195L4)
rcoortad that aureonycin wes one of ths ~ost effezct

bzcteriostatic asents for voultry rezts. UYheir work

@)
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shiowed trat aureomycin extenaca saeli-life
try mect as ifollows: controls, 11.5 d=ic; 10 parts per
million, 17.7 cays; 20 zorts por million, 12.3 days ond
for t..ose trested with L0 parts _er mlllion

- “m qade oy A ~c 1 . - 33 e ene?
‘hey ¢lso re_orted the ciffere.ce Letieen cilorine dipped

9]

broiler halvas and toeir control wlves was very s.all,

in fuct, less tian one ¢y Tor cither & chlorine concen-

7

tration of 10 or 20 perts per million
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io:ler, +iller cnl ~rocutist (1955) Tound thot subtilin,
becitricin, gramicidin enc strestonycin wers onliy purtially

successsul In cetrirring s oil._eo ol conned feods. -nelr
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results s.0ved aurecnyeln wes nore ellcctive in control-

1 thn vrere nine othor antivioti
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furtl.er studices involving beef, Goliber.,
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and —esthers_o (1923) found tliot chlorowcetin, tarranycin

and &ureownycin successiull len hitiiened keoin cualitvy of
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the beel and also siiowed 2

turcs of .dcroflorz isolztcd
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nours.  .elser, Goldber(,
Candll, unlkle, and sesticrage (12337 hova sugjested thot
tlie infusion ol curecmycin mny prevent ceer szoilla_e in
carcasses vmerc refrigeration is dzlayed. <hiers are inci-
cztions thot spo0ile 2 ey erise firom orrgunisiis resant in

the lym:-h nodes.
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showed sli Ttly eclitercd cuopszorrance, cut fron the stind-

soint oi ceving ~uality wis indistia uishavle Iro.r rnorial
bee-\. .

1.0 «dverse eriect was noted lic
aurcenyein wes conswieda. L rocessing of beef by infusion
belore aressin; out slows sowz vrouise, but soie modifi-
cation of certain pocking nouse and inspection procedures
would be required accordin; to tiiesc workers.

Jerr, Doyd, end Cissett (125L) slowed that snoilaie
of wiole eviscercted fish wns retarded markedlr by ices
contoining 1 to 4 rorts per million chlortetracycline by
Loldins o days at =19 C. in sea water contoining 2 narts

per million, or by one ninute immersion in solutions con-

taining 50 or 100 parts jer million of the antibiotic
prior to icin_;. 4t wus observed that fish iced with
ordinary ice attained a state of obvious stcleness about
four or five doys earlisr than fish stored in the chlor-
tctracycline-containing ices. these organole tic improve-
ments in quality were even riore obvious wyiti fish stored
in sea water containing chlortetricycline, or briefly
imnersed in the stronger chlortetracycline solutions. .o

J

extensive tests were minde, but trected fish were generally
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acceirted in the few tests that wcre mude. :oyl, —rumrell

and icrr (1953) also rec-ortec that aureomycin at the level

of 2 purts per :illion eifectively reterded bocterial

srowtl: in fresi. svi reted fish as compzred to controls.

(O

c

7]
(0]

}_J
_(‘

dzroer (1954), in 2 study desi_ned to deterwnines pre-

servativz cction of antibiotics at minimz2l concentrations

~

found thot &t 2 parts »nzr nlllion cihlortctracycline and

'Y

rasorvative erf _ﬁa‘Ct

nite

iy

Lhyaro.ytetrscycline hiad & de
on tine fish fillets in the orcer namci. w»eonmycin iwes not
ffective and none of the antiblotics tecsted wviere effcct-

ive in prescrving shrinp.

ial cvontazinotion of csressed
sus waecay=to=-vooll .oultry

-

It hes been reported vy sever:nl vorkers that the pri-
mary source oi bacterial contamination of poultry neat
cores from outside the carcass. -..undt, 3tokes and Zoff
(1954) studied tlic source of bactericl contamination of
poultry meat by examining possible sources of infestation
both interior and exterior to the bird. In one cass
fifty milliliters of 13 percent saline solution was oured
into the tody cavity of fresh killed virds and samples of
the contaminated solution were plated to determine the
extent of pacterial infestation. Jounts were very low and

in many ceses the san: le of solution was sterile. Jores
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of flesh removed Ifrom under the sk
sterile in alinost every cuse.

Lrhese investigators stated that bacteria could be
carried throuzh the slhin leayer by damage to the skin
during scalaing, especially at nigh teaperatures, by
mechanical camase during plucking and weshing, and by the
temperature sradlent estaublisiied 1n the chilling tank, in
whicn contraction duse to cooling could serve to lend
mechanical assistance to the penetrztion of boti weter and
vacteria.

The authors stated theat failure to recover intestinal
pacteria from the cavities of birds generally indicates
that passage througn the intestinal tract signifies thet
contamination of the flesh from this source is not an
important factor. ~factors otner than penetration during
processing are indicated as being responsibls for contaii-
ination with bacteria and the subsesuent deterioration of
poultry meat.

iewell, Guin znd Jull (194¢) concluded that chickens
stored in ice keep an acceptable appeerance longer, but
developed off-odors sooner tuan birds refrijerated in air
cooling units. ‘they also cbserved that eviscerated birds
developed off-odors sooner thaxn ..ewr Iorl dressed roultry.

Goresline et zl (1951) re.orted that most bacterial

contamination in dressed poultry is found on thes surface
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of the body.

Baker et 2l (1350) found thzt bacterial counts on
recdy=-to=-coox poultry were iiigher to stert with and in-
crecsed mucih more rapidly than on dresszd osoultry. Counts
were ighest for poultry stored =t h5°F., intermediate for
trose stored at 350,, and lowest for those in ice. They
2lso stoted that bucterial counts of the caecal contents
were nizh at the beginnin of the experiment end did not
change sinirficantly curing the storage period. LCressed

carcasses showed nore hydrolytic rancidity of the fatty

tissue then the re=dy-to-cook birds,

“oultry rrocessing Flant Sanitation
and Uther ractors ulfectln* pocterial Contanination

)

Jalker end .yres (1950) investigoted sanitzry con-
ditions in a poultry processing plant by swabbing kKnown
arcas of the skin surface of birds being processed or by
remnoving wnown amounts oi scald or chill tank water. Uaun-
ples taeken at various stotions on the wrocessing line

indicated that the numbers of organisns per sguare centi-

(e8]

\] N

meter of skin decrezacsed oite

k3

operations in which -=shing
was involved. woczld w.tir contzined an avera
organisms per milliliter; chill water 1 x 102 or anisis

per milliliter. dIncreazses in tne microbial flora on the
birds resulted as a conseguence of handling and immersing

in water. Initial bacterial populoations on birds obtained
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-

&

-~

from different sourcszs rzn,. ad from 5 x 103 to 1 % 10

organisis per souare centimeter. Yeaosts were present
iritially at avercge levels of 1 X 103 per sguare centi-
meter and increcsed upon storcze to levels wihich seldom
exceeded 1 x 106. Crganisms typical of i'seudomon.s,
alceli_enes and ..chromovacter wade up the majority of the
porsulation and vere associcted with the off-ocdors and
sliminess typical ol poultry spoila_e.

~nother resort by Cunderson, Schiuartz, and lose (1955)
shiows that another potential source of bocterial contamina-
tion in the processing plant may be the chill tanks. They
found that in one plant the bacterial count in & chill tenk
wes 5,400 organisms per milliliter of water but in seven
hours increased to 05,000,000 organisms per milliliter.
Cn another day initial count was 6,000,000 and increased
to 292,000,000 organisus per milliliter. 7This difference
can be accounted for by the difference in cleanliness of

e resccrchers sug.ested using an overflow

[=1557

the tanks.
sufficient to remove all water every 30 minutes or spray-
wash all poultry to cut-down on bacterial contamination.
further evidence of urocessing plant contamination
was pointed out by Clarik (195L4) when she reported tha
ressarchers found the averz_je bacterial count on birds
eviscerated at the following times to be: (1) fresh killed,

warm birds--4,508 per squere centimeter, (2) frozen then

defrosted 37,200, and (3) unfrozen, chilled--40,0600 per
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square centimeter. This study elso suggested that the
use of cnill tanks is a 2oor groctice. High counts
(95,000 organisms per cubic centimeter) were found in
chill tanks and wzter at the bottom of the tanks showed
L4 ,000,000 organisms per cubic centimeter. Jounts as
hizh as 39,000,000 per milliliter were found in drippings
froia the troush water ot the eviscerating table.

Clark (1954) also rerorted that an in-plant chlorina=-
tion program using 10 and 20 parts ver million of chlorine
successfully lowered both vialle and colilorm bacterial
counts. In-plant chlorinction reduced bacterizl contanina-
tion by as much as 90 parcent on enulpment and srorking
surfzces.

-

Che effects of in-plant chlorination (230 purts per

‘ .

million ol availaulie ci:lorinc) in poultry ‘rocessin plants
wzre reported by uorcsline, :-owe, -—aush and Cunderson
(1951)to have increzsed shelf-life, lowered bacterie
counts on ths poultry, reduced odors in the plant, wnd
reduced slime on eguipment.

..ccording to -iegler and otadeliion (1955 chlorine
used in the coolin_ wxter significantly increased shelf-
life as determined by off-odor or cgpecrance of slire. “the

lly significant

}.J

48

use of a chlorine c¢ip zave a statistic:
decrease in appecuronce of slime. this difference wvus o
Such small megnitude to be of no practical imzortance.

they also stated that the use of chlorine in the cooling
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vater had considerably rmore eifect on snelf-life of birds
processed at 12597, than on thoss processed at 1400.,

Spencer, <ie_ler, and Stadelman (1954) studied fac-
tors affecting the slielf-1life of chicken meat and found
scalding tempersture has very little effect on shelf-life.
Their test compared 12397, with 1400r. with birds scalded
at the lovrer terperature rezortedly heving a shelf-1ife of
one extra day over those scalded zt 140°7., they also
observed that packeing has no effect on shelf-life, but
does have cn effect on weisht loss and discoloration.
“hiin cellophzne was found to be undesirsble as a protect-
ive wrep. Jurther studies by these investigators showed
no ¢ifference from a bacterizl standpoint betireen evis-
cereating birds before or after coolin..

wnother possible rezson for bocterial counts on
ready-to-cook voultry being Lhi_her tiian on dressed poultry
was vointed out by bailer, -tewart, and Lowe (1943,. “hey

. .

founa that iew Yori drcssed birds cabsoried l.5 percent
water, cviscerated whole ccercasses 7. percent, and cut uo
carcasses 9.4 percent molsture curin_ 135 minutes of
chillin_ in ice slush at 329.. Cut-up chicken absorbed

~ . ,.O 1 - “ .
nore ater waen chiilled at 32702, than aen crilled at

7001,



Crranolentic Tests

saker et al (1952) reportad that bacterial counts
witinia storege conditions dic not seen to materially
influence ,ersonal o;inion flevor rctings of cookea

broilers. ‘he rewcr-to-cook biras vhich had the hi_

s
"

est
bacterizl counts iere prelerred in {lovor to the dresszd
birds. COff {lavor ifirst e .petred in the liver, glzzard,
thi_h, «nd "oyster." Loss of goou Ilavor was arpreciably
slover in the breast and win.s.
siegsler end wtodeluan (19555 stzted thet the undesir-
cble odor of tire trented Lirus wvas different from thot of

the control birds. ihe avercage number of days before

3

off-odor occurred were 11.0, 17.u, 1_.41 and 16.9 for con-
trols ond _roupss treacted witn 10, 20, «nd LD parts per
million of chlortetracvcline, resrectively.

.iller (1955) stated that & porson would have to ect
L1L5 ~ounds of raw meat in a cuy to recsive 0.5 _rsz.s of
.ureonycin chlortetracycline. 1lhis is thes aciount witdch

hes been _iven to _eristrics as & proshylactic cosz o

=

es lou, &s iour yazzrs iritl only somne bensiicisl results
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bactericl innhibitors on

in Ztudies 4 and IT tre orim:ryv objective was to
ceteriiine the effectivencss of crlortztrocyciine, o:iv-
tetrocrcline, and cilorine in e tendin; the shell-1life
of fres’: soultry meat treated under laboratory processing
conditions.
Jhe oblectives of Ltudy III were (1) to deteriinn

L -~

the effectivocness ol chlortotricycline in extending clhel:

life of Ires’: coultry we:-t tre=ted 1n & cormizrcicl viro-

- J
[

oo oy l BTN L YA { ) 4- R I D T e RPN TS YN s ~ I eAar
cecsin_ ~lont cnd (k) to metsure tie cilillerence, 1l any,

i.. zlweli-1ile betieen 2acim_cd ¢aw unnocino2sd cliclien

e 1 ma I T A S AP con Y pade o2 REESCIF U
fiere vere two boasic objicolves lor uncertoidn; Stuly

iV, L=y were (1) to chec.: tho fincin s ol tuay ILL for

unpzcieea viras cnd (2, to acteriineg 10 peo.le can wis-
tin uisn rlavor ciificiences cvetcen cidcken weat wit: i b
becteris contondinotion s comnirad to thint wit: low

becterial counts ortor {he moe.t os boon coolind.
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cold water., Split breiler halves were togsed throuzh the
5 web with 1dentification cards which bore the treszt-
ment and tlie nunber of each broiler hclf as it was
reuoved from the processing line.

Im“ediately after teyzing and rinsing, thirty halves
were placed incdividuzally into each of the c¢ihill tanizs in
consecutive order. «n equul anount of chi_ped ice had
previously been placed in each chill tank. 7The order and
treatment within the chill tanlks was as follows: tank

IS

A=-=control, tanlt 5--10 parts rer nillicn of chlortetracy-

cline, tank U--10 parts per million of oxytetracycline, and
U==20 parts per milliion of chlorine. ..11 ciill tcnks were
thoroughly scrubbed prior to processing althoush no disin-
fectant was used. The birds were allowed to remain in the

chill tanls for from three to four hours. Timz in the

tanks was dependznt uoon when each bird was slavghtered.
«.fter the birds were thoroughly chilled, they were
resoved from the tanks and packed in chipped ice in drain-
able stainless steel trays. the iced birds were then
rewxoved froa the processing laboratory to adjacent refrig-
erated coolers. xll trays were carefully covered with
three layers of waxed puper vefore being removed from the
processing laboratory. <The refrigerated room temderature
was apyroximately 4591, and the tempercture within the

iced trays measured 3401,

The day following slaughter one broiler hzlf from ezch
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treatment was removed from the trays by touching only a
small portion of the hock joint. Zach half was then
placed in a polyethelene beg and carefully removed to
another room where a raw ocor cetermination test was made
by a panel of four exgerienced people.

The crocedure for the raw odor panel consisted of the
author removing each broiler half from the bag by the tip
of the hock joint and letting each panel member smell the

rn,

surface area. Then the birds would be returned to the
bag indivicually after each determination was made. The
polyethelene packaged birds were then carefully wrapped
in two layers of waxed paper &nd taken to the DJepartment
of idcrobiology and Public health where bacterial deter-
minations were made.

The bacteriolozical procedure consisted of cutting
the polyethelene bags with sterile scissors and swabbing
a four square inch ar=a of each bird. The area swabbed
was the thigh. The conteminated swab was then placed in
a test tube which contained 10 milliliters of szline
solution. This tube "2s shaken for two minutes.

Before shaking the test tubes containing the swabs,
however, the swabbed btirds were eaci placed in individual
one-zallon jars wnichi contuined 200 milliiliters of dis-
tilled water. The Jjars were then sealed and placed on a
small platform vhere they were securely held and shalien,

autonatic.lly, at a rate c¢f 200 oscillations ger minute
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for two minutes. after shaking, one milliliter of the
rinse water from each jar was added to a small bottle
containing 99 milliliters of seline solution.

or both swab and rinse

H

~fter the shaking process
tests, suitable dilutions were made from the respective
solutions to facilitate counting the colonies of organisms
after the incubestion period.

The organism-containing solutions ware then plated
on two types of media with the exception of the solution
obtained from the swab test. Lhe only determinetion made
for the swab test was on trytone-glucose-extract agar
which was incubdted for tires days at 20°0. lor the rinse

N R
Iic Sanlie as

Q.
o}
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-
5]
(0]
03
9]
ct

test, three deteruinations were mo
that described for the swab test, vut the others consisted
ol plating a portion of the solution on rhytone-ncccarol
ager and incubdating at 20°C. for three cays while the
third techniqgue was to plate sons of the solution on

scr end incubate the plates

tryptone-_;lucose=-entr=ct oy
for seven days at L.5°0.

‘he tryptone-glucose-extract agzor gave the total
bacteriza counts, while the phytone-nuccarel agsr was used
for measuring only grau-negative organisms,

e

'ollowing this bacteriological procedurzs, the sare
biras were taien to the vepartment of Foods and ..utrition

where ra.; odor tests were a~ain m2de and all birds were

.Q(_



cooked and renlied zccording to cocliecd flavor. e row

odor znu flavor score cara had 2 rance ofd frea one to

-
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seven witi: @ word descri~tion of ezch scorc. o
one rmeant "vary poor’ and seven denoted "cicellent.®

Yhils szume [rocedure wos continued on eacih of the test
days uvntil the stud:r wes com.leted., The raw odor ranel,

wnlch assembled in the . oultry Jejcrtient, et ot 7:L5 2.,

eliverea to the vucteriologists ¢t 10:00

o,

thie virds were
a.n., ant Ifinclly to the roocds and ..utrition sezartmont

by 11:00 a.m. on each tast aay.

e zuthor obtoined the virds ot @ coiuizrcicl rocess-

in, want Jor tols stuay alresidr trextad eni pacaaged.

- 2

Me trectmonts were: (L) 30 s:lit, unpacliccd controls

(Z) 30 cut-un, pocksczd controls (8) 30 silit, unvacly sed,

[N

Iz

and trezoted writh chilortztracycline end (L) 30 cut-up,
ed, &nd traostad with chlortetrocyclinz. .11 birds
were to hwove been silit into hiclwves, but the pocliegad
biras were prcegered in cut-un style.

-

10 attenpt was m-ae to deteriniinz the source ¢l breed-

s - . JO L2 e vres n - [T o [N RN T S,
in;, vut trhe birds wecre reoresentative of comusrcially nre-
RN R o qm~ e A ~ o AR K] T AP Y ia | PR,

perod calcxens recdy Tor cdistribution. .oome mlnor changes

K - ., 3]

in procedure were muae o5 compiraed to Ltuiies ¥ oand il

-.aw odor deteriindtions, io/ever, tere continusd s
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(10) clhlortetrccjclinc trectad —ieces or cut-us chicken

.L..,

ment ofter veing jilcced in voat-shoped, cordboord wack-
a_ing crtons wnd (11) a swab of the tubie top where

chilled poultry was cut-up Jor ccclic jin

~ . -\ ~ . N . .
frozen control birds (o) 30 frozen control biras (C) 3D
ci:lortetricycline-trested, unfrozen virds zund (L) 30

crlortztracycline-tu frozen birds., ..11 birds wvere

9
I
{
D
[®
~

hclived and loosely wroapyped in ifolyetielene bo_s.

Wlre frozen Lirds were vlaced in o freezer at =4000,

end thie unfrozen vir. s wore reflri_ersted in a 3500, cooler.

R}

ihis wzs the only study in wihich birds were sither frozen
or refri_erated in zir.

1.0 officiar raw odor deterniinations wore neade with
the exception ol determining rejection dates,

wacih eveninz, prior to checl doys, the frozen birds
were reoved from the freezer and placed in a 0J9:, room
for thawing.

“lie procecure ror brcteria counts wes identical to
thet of study III with all determinetions being ncde at
9 c.m.

rhe primary chan_e in procedure involved the taste
penel. oirds were cooked in the . oultry wvevartuent meat
teciinolo_y luboratory and & ten-mezmber —anel instead ol a

s

five-memoer Lanel which had bzen used in .tudiess I, II,

1Y

nd IIT w used. .0 attempt wes nedae to huve tihie same

)
0}
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ten peo.le tastes the cooked meat during each day of the

triacl. (nly ilsvor wos consicered by this panel, he
venel wet every other day in cccordcnce with: the dates

8
N

oI bacterial counts. .11 virds subjected to cooliting had

)

been exermined for bacterial contamination.
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on the first day after storose, the initial effects of
bacterial contzaialnation were ovserved latzr. Lhe oxytet-

rucycline~treated birds be_an to show ran»id increases in

o
.
0

nisns after eight deays of storage. Zoth the control

and oxytetracycline-treated birds reaclied an orgenisn

I

population of 1.00 x 106 or more ten days after storage.
~fter 14 days of storaze the becterial counts were gen-
erally hicher for the ouytetracycline-treatsd birds than
for the controls. In comparing; the actual counts of
bacterial contamination listed in Yaeble I, it should be
noted that the actual number of organisms present on
these groups (oxytetracycline and control) are quite
similer. Therelore, these studies siiowed that chlor-
tetracycline was superior to no trectuient or oxytetracy-
cline in controlling bacterial counts.

The chlorine-trezcted birds did not shiow a bacteria
population of 1.00 x lO6 until ebout 13 days after storaze
or two days later than the controls and birds treated with
oxytetracycline. s close analysis cf Table I will reveal
that there was very little differencc in bacteria counts
for the contrcls, oxytetrzcycline-treated birds, or cilorine-
treated birds.

ihese results show that chlortetracycline was more

effective in inhibiting the growth of bacteria organisms

than a2ll other treatments listed.
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daw Ldor ranel vata:

‘he one sense which is freguently used as a nieasure of
acceptebility for uncooked foods is smell. .or this reason
a raw ocor ranel wes used to jud.e odor scores and determine

irds w/ere unacceptable. igure 2 and T:cble II show

-t

vhen b

how the panel rated the various trectments.

D

Cne interesting fact to note is th=t chlortetracycline-

N 9

treszted birds were 1nitially ranked below the control group.

0
L)
ct
(@]
o]
'_.I

L days of storaze tiids panel bezan detecting notice-
able differences in odor bet;een control birds and those
trezted with cl.lortetracyclins. this is in accordance with
the bzacteria counts found in Table I in which bicteria
pogulaztion dcota indiczted that the contrels recched the
stege of 3.97 x lO6 at 10 days which apperently indicates

a point of notic=able Zifllcrence in odor. TIhiis study v
discontinued when the control group rcuched a point of ob-
vious uvnacceptapility. If the study had been extended, it
is quite possible the differences between the controls and
the treatment would have been further apart. Table II
shiows a score of 3.25 for control birds after 1l& days of
storuze compared to L4.75 for the cilortetracycline-treated

~

birds. .hen tresated statistically this cifference was not

o
]

significant althoush there was a noticzible daifference s

determined by the panel. .« t-value of .07 was obtained for
0-15 days of stora_e and .76 for 1l-1¢ days. 7o be siznifi-

cant at the 5 percent lecvel a t-value in eiicess of 2.18 was



)
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l.ean 3cores of o
i"our-i.ember ranel

Studies I & II

Shorege TR NS

Lays Control Chlortetracycline CUxytetracycline Chlorine
i.ean ranel Scores For The Various “restments T

2 6.25 | 0.12 6.62 6.25
7 5.62 5.00 5.50 5.75
9 La75 L .87 L. 62 5.37
11 Leo75 Lo25 5.50 5.00
14 L .02 5.00 3.75 5.12
16 Lo12 L.37 1.37 3.75
18 3.25 L.75 2.37 2.62

1. scoring range of 1-7 was used with 1 meaning very
roor and 7 meaning excellent.
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flezo2l L0 Lol o U LTl e
e e P . s
2 il So0T LG 0l JETT LAees 20l Uy, warls oW ol ol
-t e - -a ~ - . i - 4 -4 . o~
FSRVIR BRUANEVE TLCSiIVRL SCOrTs 10w T bolir cuatrols
o . o \ . . — e
O T L 3. Ge  dkz rrw o0aor rntl reralzd ciytetricyclino-
R - < . - e 4 deen A - PR N I - 4 ~ - . - P --
trooted Lirds Lolor © 2 controls the 1700 thrce tost dnys
A T e i Lot T Yae - ° PR 2 g ~
cccoraing to dove In Joule Ifl. Liteor ou-o 40 vs of sterege,

conbtrol birss wrirs betoor fcce el UL T onytIira-

. s
crelice-Trit.a vl .
12 ~ .o T -~ ~ - s N dmen o e EEERR
;0 Cilf=rances re Joutin. oot cen biras trezted ith
R T T T i N L4 - IR N I . . cn
C oL Ll Uiz ountrs ted colntrols. Lilferences rLT

OGO B8COY&.l s & il. wolortoiricrciioe troatod virds
Jere Lcce.tlute o s lon_er porlow ol tiios o tle rovr ocdor
pinel then rore c¢liher onytutracrelinz or cilorine tre:ted

roond time ware

[ L T

Arly

bie

-0.71 for contrels. .en oll troctucnts ans thie contrcels

Jie raw owor scores of Jstuly Il are clowm scporitoly
in Teol: I24,.  Jirds recziviig ¢ score or L5303 or bzlou were

(N

considered unacce tiblz.,  Lfter 11 coys of storc.e two of the
four pancl membors rejectea thie bird treated with chlortetra-

cyclinz. ‘loweveor, it Loz bsen obsarved tlut tlere cre wide
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T.BLZ III

TIE RUELATICISHIY DI UMD RO CDOR SCoAES
SYNYTY T M el

A A0ChroTC

",.
v}

l.ean Scores Cf L4
Sour=-:s.enber ranel

Study II
ﬁporage T AT TS
llme-- iliv b i d D

Days Control Chlortetracycline Uxytetracycline Chlorine

my.

llean Fanel .lcores for The Various freatments i

2 6.50 .05 6.75 6450
7 5.75 6.00 5.50 6.00
9 5.00 3.75 5.25 5.25
11 5,00 Iy .50 5.00 . 50
1L L.75 5.00 2.003 h.25%7
16 2,257 3.75 1.253 2,507
18 2.00° l.00> 1.253 1.253
L. scoring renge of 1-7 was used, with 1 meaning very

poor and 7 meonln excellent.

acjected for acceptability by at least two panel
members.

3 iejected for eccentability by at least three panel
members.
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differences cetiwreen incividuel birds within the same treat-
ment and also differences in pznel member's orinions and
sensory keenness from day to dazy. [his can be exemnlified
by notin, the puinel score for the chlortetracycline-treated
bird on the loth dey after stora_e. The score on the 16th
dey .v¢s 3.75, but the bird was accented oy three of the
four menbers.

ofter 1) deys o stora_e, three panesl members rejected
the oxytetrucycline-tre=ted bird. The only bird considered
acceptable citer 16 days of storege wes tie chilortstracycline

treszted bird. ..fter 10 days of stor:ige all birds were

rejected.

!

in compering the bacterie counts founa in Table L with
rejection dates, in teriis of storec_e, found in Teble IIL it

rejection corresoonds to & de:ree

=y

can be noted that dcte o
. . ) o $) -
with a bacterial count of appro:iimct r1.00 x 10°. ilowever

there cre excegtions to this observation.

lfaste ranel Data:
an experienced i{ive-menber taste penel sanpled portions
of the Lrsast and thi-h nect of the sane birds for which

bucteriz counts ond row; cdor scors=s are listed in Tables T

and 1L, respectively.

Ul

#isure 3 end Jable IV show liow the penel ranked bir
oL vuarious treatments for fluvor. (o skin was inclucded in

tae flavor tests. the roesults are somewhzt in cgresment
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r.ean scores Cf L
Jive-cember Fanel

Jtudies I & IT

A Y

Storuze

LT MAT s T et
Tilr‘p LaiuiUsa daicils &

(Days) control Chlortetracycline Cxytetracycline Chlorine

m

- . -~ ") L] i . -‘
i.ean ranel Scorses ror T..e Various Trectrents-—

2 02 .10 6.0 6.25

1

7 5.60 6.00 5.50 5.75

9 Lo75 LG5 L+ 00 535
11 Lo75 L.25 5.50 5.00
1. 4 .60 5.00 375 5.10
16 k.10 L35 1.35 3.2

13 3.25 L75 ' 2.35 2.60

1
i scoring renge of 1-7 was used, with 1 meaning very
voor and 7 meanin_; excellent.
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controls sre counpired witvh eitlier chlortetrocyciince-trented
or c.lerine=-trestazd birds. Yiole IV stoss thnt chlortetricy-
cline-tre.ted virds received consistently 1.2 scores thon
biras ironr the cotier treztmaints clilouh tie Cilfersaces
were sisll wnd not si_nificant.

initiclly, the tiste pinel ronlizd the ¢l lortetracycline-
trected below cll other _roups woilcn 1o consistent with the
ravw ouor scores. ~guin thie aifferences ware saiell ond not
si_nificant «ltrhousir thiere has vean &« consistzat trend to
‘lece the chlortetracrcline=trewted wiras sli itly lower
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s Sl aiIsUl OF UCTLL L..CTnIL scunmst
LT L TR T3
ctudy I11
Storese NI RFNAR L
sime Jontrol Jilortetracycline
(Cays)  (Unpacke =d) (reckazed) (Unprcknged) (:ackazed)
coectericsl Counts
1 5.23 % 103 1.72 x 107 1.1 x 104 6.18 x 103
3 1.11 % 10% 3.5) x 10° L.6¢ % 10k 2,58 x 10k
}I
5 9.96 x 104 1.29 x 10% 1.06 x 10° 3.20 x 107
v 1.61 x 10° 3.006 x 10% 2.99 x 105 5.56 x 10°
9 4.70 x 10% 3.00 x 10% 3.60 x 100 2.20 x 10°
11 1.96 x 10° 1.00 x 10° 3.37 % 10° 2.73 x 10°
13 L.70 x 10° 5.30 x 10° 7.26 x 107 3.00 x 10°
15 5.50 x 107 1.30 x 127 .88 x 10° 1.20 x 107
17 1.06 x 10° 3.33 x 107 1.17 x 107 2.13 x 107

1

2

Totzl bzcteria counts
organisms per sauare inciy of

41l birds were stored

in

are expressed in loyg number of
skin surface area.

crushed ice. Il.eat-sealed

Polyethelene was used for the peckazing material.



L3

vwere hi_ler on cormercizlly tre:ted birds than on lzbora-
tory trested birds.

cacteria counts for unp=cucoed controls and paclazed

1
!

controls increcsed at ajzroximately the same rate althourh

trhe un_cciagzd biras bezin to slwow i jlier bacterizl contom-

f'?‘ N

ination from one to tiwvo cavs sooncr. The unnraciiaged con-

h)

trols generzlly had hi_her drcteria counts than cid the

rackased controls, and reached a victeria population of

()

m

V4
6 . . .
1.00 x 10" or nors aryroximitzsly two cevs earlier.

i ure 4 shows ean unexpected trend in becteria counts.
vhlortetracycline-trezted, unpzcke_2d birds, had higher

bacteria counts than the correstcnaing control birds curing
every dey of this stuuv. The chlortetracycline-treated,
unpackaged pirds reccled a populztion of 1.00 x lO6 or niore
after nine days of storage or two days sooner than the
comparable control group. Table V shows that bacteria
counts for the chlortetracycline-treated, unpackaged birds
had higher initial bzcterial counts and the increase of the
organisms was more rapid then for anf other grouv in this
study.

These results indicate that the chlortetracycline-
treated, unpackaged birds were probably contaumineated either
in the tank or after removal from the tanks The higher
initial organism counts for the commercial birds of this

Study as compared to the laboratory birds of JStudies I and II



Ll

indicates that some improvements in sanitation could bLe em-
ployed by the commercial processing plznt.

Table V also shows that the bocteria counts of the
unpackaged, control group and the chlortetracycline-treated,
packaged group were similar. oSoth groups reached a bacteria
propulation level of 1.00 x lOO after 11 days of storage.

~fter nine days of storaze the controls began to rise
above the trezted birds in bacteria counts althouzh the

differences were small.

rnaw Odor ranel Data:

a comparison of rigures 4 and 5 shows a close relation-
ship between bacterial counts and raw odor on both control
groups. .although the changes in raw odor scores approxima=-
ted the changes in bacteria populations, the packaged con-
trols received scores slizhtly below the unpackaged controls.

The differences in raw odor scores between the two
controls are not significant as shown in Table VI and Figure
5. 1ueilther of the control groups were rejected until after
14 days of storage althouzh botn groups had reached a
becteria population ol at least 1.00 x lO6 after 13 days of
Storage and the unpackaged controls reached a population
level of 1.96 x lO6 after 11 deys of storage. This should

illustrate the fact that there are odor differences anong

birds within the same group and/or treatment, and birds may



L5

*qQUATTO0Xd
Sutuwouw / pue good Aasa FuTuesw T Y3ITM ‘pasn sem L-T JO
olued JUTJIODS ¥  °*S8J00S JODPO MBJI U0 SQUAWIRSJIY JO 309JJ9 aYyr °*¢ oanlTJ

d340.LSs SAva d3d0ls SAvd d3"40LS SAvd

0

8l o_v_N_o_wo.vN 0 m_o._.v._m._o._mo.-.qw o mmlmr_.v_m._o_wo.vm
° +1 ° +1
° ..N . ..N
1€ 1€
+ v
.n n
lo s
7A rl
@39viowvd) (@39VMOVdNN) @39viovd)
ANITIDADVYLILYOTHD INITDADVHLILYOTHD T0YLNOD

LNIWLVIYLeo—

@39VMOVdNN) (IT AQNLS)

TORHNOSTT® T 93INvd 43IGW3IW HNOA
'V 40 S3IYODS NVIW

S3HODS HOAO MVH

NS 0T O W -

S34YO0OS
H40dO MvY



49 -t

¢

A

—p e n

4 o

Teesoa e xtwL :.5_—

Iy

4 e

e

DSN

Ciovgy o




LD oL NTCO ST Lo a0 GbC oSl
B S AT AT
La. J LUl Ll

«ean scores Cf o
Sour-: enber ranel

Study III

Stor: e Mo r e
rJ.‘ilne divee Lo iis. a
(Days) control Chlortetracycline

Unpackased rackaged tnpacka_ed saclaged

llean Panel 3cores For Tie Varicus Tre-tmentst
1 6.25 ©.50 5.75 5.50
3 £.00 ©.00 5.00 5.06
7 5.75 475 5.75 )25
10 5,00 L.CO 2.60% 3.0
12 6.00 5.0 l.752 5.75

. R . R 2 .

2 ~
17 1.00 1.50° 1.00°

r—
[
®
o
=
e
o}

L. scoring ronge of l1-7 was used, with 1
poor ond 7 uewnning cxcellent.

48]

-.2jected for ccceptovility by ot lerst tlree penel
menbers.,



L7

be rejected at orzanism levels below 1.00 x ¢O and accepted

L

th raw oder

e

at levels cbove 1.00 x 107, iurtiier work w

detection for acceptability is needed. It appecors, however,
that the level of positive rejection accordinz to raw odor
occurs when the bacteria contamination reaches about 1.00

6 o . 1 o L
x 10 organisuis per square inch of skin surface.

rigure 5 end Tavle VI show a very rarid decline in odor
score for chlortzstracyclinzs-treated vircs as coumpared to the
coimparable control sroup. :his difference was significant

at the 0.5, level. The chilortetracycline-trcated, unpack-

eged bircs were rajected by the raw odor panel at ten days
of storagze and the panel rejected tihe birds in tils group
every day thereafter.

In Studies I and II it was observed that the raw odor
panel would begin rejecting birds with a score of 4.50 or
lower. Table VI snows that chlortetracycline-treated,
unpackaged birds received scores of 2.60 and lowsr after 10
days of storaje, and all such birds were rejected. The
chlortetracycline-treated packaged bird on the 10th day of
Storage received a mean score of 3..0 and on the 1li4th day
of storage received a score of 3.90, but in both cases the
birds were considered acceptable by the panel. Table V
shows the bacteria counts for these days were near or above
the level of 1.00 x 10°.

figure 5 again portrays a peculiarity wiiich has becn

observed with clilortetracycline-treated birds. The raw



odcer pancl usuully scorcs e tronocd birds bzlow ti2 un-
trz:ted controlc Juling ©hs Jirst Tevr wns,  Sijure 5

suvstontistos b

ilor ztrocycline=-trort

score oi'ter 17 doys of storaze.

S:10°'3

recisged bird

1.20 107. i3 bird wes

During; th2 course of tiis

)

pecinzed birds aid rnot

ungacii_ed rots, but this could

Tihelt Tle unpaciia_zd birds vwere

birds .rire cut-u.. In order to

tion of the tircs
scoras, small opcnings
2lloved a minimua of
entire surfice «rec of thie unna
exposed. Jhie body cavity
0L.o<

raour aeterminations,

proovcily Lad cowe effect on the

birds as coupared to those

end

control ana trezted groups.

that bacteriz counts
“fter

ctea by the row olor

ccce:

exiiibit o

‘v..\ 3
alved

Trocess of

wa2re cut in tho

but not for

Teole VII shiow the

a2lso s ows that the

ni,

-;v..

the chlortetra-

for

15 duves of stor.ze wWos
“ O

venel.

it was noted that the

T odors as soon ¢s the

possibly be dus to the fact

and the pocikazad

avoid unnecessory contamina-

deteriining row odor

e
wWoIllci

nacliages

to be exrosz2d. ihe

bir.s wos ex.ossc for

the cut-up _roups. “his

flavor scores for the

“here were no cpparent differences
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Study IIT
Storage TRULTI T3
{égis) - ’Cg?trol L ] Chlef&etracy?liﬁe
packaged racxaged Unpackaged rackaged
l.ean ranel 3cores Jor The Various Treatmentst

3.50 3.80 L .50 3.c0
6 5.20 3.40 L .20 5.20
o 4400 5.00 L o 1,0 5420
11 L .00 3.60 3.80 .60
13 3.30 3.0 3.30 3.50
15 1.50 2.50 1.50 2.30

1
poor and 7 meaning excellent.

& scoring range of 1-7 was used, with 1 meaning very
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in flavor vetween tne packaged and the unpeckagsd birds.
+levor scores for the chllortetracycline-treated unpecke;ed
birds were practically identiccl with the unoackag=d con-
trols.

Table VII shows that the paclaged birds were Jenerclly
favored over the unp wckaged birds althoush the differences
were sliht. Cnly very minor changes in flavor were detected
by the tiste el throu_hout the entire stuavy. Iable VII
shows that there was little consistency in scoring the birds
for flavor. Ior exam le, after 8 and 1l dzys of storege the
packzged controls received higjher flavor scores than during
the early steses of storage when bicteriz counts wrere lower.

1

another interestin. observation shows that the chlortetra-

[e=)

cycline-treated, unvackzged birds with the highest bacteria
counts ranlied hizshest in score efter four days of storaze
and reteined & hi_hr score after eizht days of storzze when
organisms exceeued one million per squerz inch of skin
surfoce. '

fne taste panel results ol this study indicate that
no real differences could be detected between control and

trezted lots and that curing the course of this study bac-

terial contzminotion hod no detrimental effect on flavor.

Study 1V
Dacteriolojical Lata:

ihis stucy serves as o partiel rceplica for Jtucy III in
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deternining if the unusuclly nigh bacteria counts cnd ecrly
rejection dutes woulld e duplicoted. t'rozen pirds ware
used in this stuly to s=ek ifurther evidence regzrcing the
ability ol pecils to jucdge the flsvor of chiclen meat sub-
differcnt treatinents :nd storcge time.

re initiel bocteria counts of the comuercial birds
used in this stuwy cuplicoted tihose of Stucy IXI. This
geve furtier yrool that there is eppgerently a source of

conterinution in the comuncrrcizl processing plont wiichh is

caucing v Li_h 1nitial counts. The lowest initicl count

—

for :ny lot of this stuly ~¢3 $.53 103 (Teble VILII) =nd

N

e : ]
the hiighest s l.00 2 10%

or the unfrozen controls.

)

5

The unfrozen tirds in Jtuay LV exmnibitea similar

Js]

increczes in bacteria to those in Jtucy ILl.  ccteria
counts from the Irozen virds reucained wbout ti.e same throu
out this trinl.

sccteriz counts for the clilortetricircline-tre:tad Dirds

were slihtly nigher thean tihose for the unirocen controls

tirou hout thie trizl. .. coupuarison of zctunl bocteria
counts (:ucble VILI) indicntes little Ziffcrence bzivesn the

un-rozecn contrels wnd the unfrezen tre-tel virds. This s
quite consistent witih reosuits ootoined in Ctuly Lil.

“he brcterioclo_ic=l results of Souwly I/ oore gite con-
sistent with thos: of _tuly II indicating a need for further
work to determine the source of contamination in the commercial

plant.
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T.ELE VIII

. CF TOT..L B.CTERIA CCUIITS
s Dot e
e Ll Lo—

L j —
+3
t7

study IV
%;;g@oe TR To Dl TS%
(Days) Control C@lortetracyclige
(Unfrozen) (Frozen) (Unfrozen) (Frozen)
BEacterial Counts
0 1.06 x 10%  1.62 x 10%  6.77 x 103 6.53 x 103
2 9.17 x 10° 1.37 x 10% 1.23 x 10% 1.10 x 10%
L 3.23 x 104 2.27 x 104 2.70 x 10% 5.67 x 10%
6 8.53 x 10%  1.16 x 10%  1.22 x 10° 9.50 x 10°
3 1.36 x 102 1.00 x 10%  6.45 x 10 1.00 x 10%
10 9.40 x 10°  4.30 x 100 4.05 x 10° 4.87 x 10°
12 3.56 x 107 3.00 x 10°  3.96 x 107 5.30 x 10>
14 1.9¢ x 10°  1.50 x 10%  6.90 x 107 1.30 x 10%
16 1.64 x 10° 5.30 x 103 5.16 x 107 6.13 x 10

1 ¢otal becteria counts cre expressed in loz number of
organisms per square incn of skin surface area.

2 411 birds in this study were packaged in polyethelene
bags and air cooled.
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saw Cdor ranel Datz:

.0 official raw odor panel was conducted curing this
stucy. Cnly dates of rejection wicrs recorded.

.ejection dates as aetermired by raw odor iiere consistent
witiy results obtained in ltudy III. The only differencs was
thet in sStudy IV botihy the control and trezted bircs were
declared unacceptavle after nine duys of storéie. In Study
I1I the treated, unpaclkageda birds were designated uvnaccept-

able four days sooner than were the unpackazed controls.

r

astce ranel batq:

.. ten mcmber tuste panel designed to fully test the
accuracy and ability of peoile to detect flavor diff=rances
between cooked chicken meat witir high and low bacterial con-
tanination, was used in this study.

The results shown in Fizure 3 and Table I. reveal that
there was little difference, if eny, from the stanapoint of
flavor whether a bird contains a high or low bacteria popula-
tion within limits of this study.

tigure & shows that there were little differences in
flavor between frozen and unfrozen control birds. In fact,
after 14 days of storage, when the unfrozen bird was consid-
ered putrid, the scores for the controls were the sane.

Fizure & and Table IX elso show that the treated unfrozen
bird, which was considered unacceptable after nine days of

storage, actually improved in flavor &s determined by this
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ca2neous tiste penel., e Tlavor score attained by the

trcoted, unfrocen vird cftor tuo coys of storigs 28 L.0D

o ]

coryuared to 5.30 efter 1L duys of stor=s2. these birds

wo.ld nive 2lZo bezen consldered uvancce.tible efter nine deys
of storuge zud considersd putrid aliter 14 cays of storzic.

fisure o also si:ows tieat there wire oily uinor flavor

]

cift bat.ceen birds wit: ik and low bacterial

@

rence

S

(&)

counts. «n tihis cose the rejrcssion lines for the froczen
tre.tea bird ana tie unfreozen control are identical.
..Tter lo days of storege it was decided to continue the

taste panel, but only surply the zansl members witly cooked

sam:zles of irozen, low beacteria count ciiclien nmeat which

——

~od been thuwed ti.e evenin_ oefore cooiuin,;. Cn the 1loth

n

dey «fter processing tiie scoras were rractically identiczl
with tiose obtained on the 1lhth doy for unfrosen birds.
0 noticectle differences were detected between tii h and

breast nect.

a4 corparison OF Leoboratory and Jommercial
vhlortetracycline reutments

sacteriological Leta:

a comparison of results obtained frou chlortetracycline-
treated birds prepered in both laboratory ana a comniercial
processing; plant revealed the importance of sanitation.
#£i_ure 9 reveals that the conwercially trezated birds ad a

hisher initial bacteria count by aliiost one loj. ..ftar
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three to four days of storajge the bacteria on the coummercially
trcated birds began & stezay increazse. ‘This is contrasted

by the bocteria on laboratory prepared birds wixich did not
increcse rawidly until after 10 to 1l days of storcze. Com-
mercially treatea birds be;in to show 2 marked increazse in
micro-organisiis apgroximately seven to eigiit dzys sooner

than did similarly treczted laboratory birds.

a comparison of the cctual bacteria counts listed in
Tzble X shows that laboratory birds did not reach a bacterizl
population level of 1.00 x 10° or rore until aftsr 16 days
of storage. Commercially treated birds reached this level
after only eight days of storaze. .

Due to the higher initial bacterial contamination on
the commercially treated birds, it is concluded that this
fact is recsconsible for the faster deterioration and spoil-

age as compared to laboratory trezted birds. Sanitation

o
(S

apparently could be gzreatly improved in the plant which

supplied the birds for tnis study.

wew Cdor ranel Data:

The comuercially prepared, chlortetracycline-treated
birds started to show marked increases in microbiolojical
growth after three to four days of storzzc. This observa-
tion was substantiated by the raw odor panel findings. ..f-

ter four days of storage the scores of commercially treated

birds dropped below those of birds prepared in the laboratory,



TAELE X

L.BCR.LTCAY VE

T2 T

(Total Sacteria Counts

NL 3 L:C“ < _,..u.u:[z

T CF FRESE KILLED
FOULTRY 13T . T}
CHLCRTETR.LC

CVCLIii:

)l

Storage 1ime Laboratory otorage Time Commercial
(Days) Treatment (Lays) Treatment
1 9.65 x 102 1
3 < L
2 L.10 x 10 2 1.52 x 10
3 6.16 x 10° 3
14, (&M Lp
L 1.24 x 10 L 3.69 x 10
5
&. 5
6 l.44 x 10
7 2.31 x 10° 7
103 & 6
8 1.60 x 10 8 3.74 x 10
9 3.01 x 103 9 6
10 3.00 x 10° 10 3.82 x 10
11 2.19 x 0% 11
12 2.1, x 107
13
5 o ) 7
14 1.25 x 10 14 7.038 x 10
15 1.27 x 10° 15
16 2.12 x 10° 16 1.23 x 10°

1 Total bocteria counts are expressed in log number of

organisms per square inch of skin surface area.
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Fi ure 10. 7The difference in scores betireen virds of the
two treztments increased with time. his differeace is

significent at the 0.5 percent level for tlie entire test

laste ranel Data:

rlavor scores vere recorded for each individucl study,
but the results indicated no basic preference by panel men-
bérs for either birds with hish or low bacteria counts.
Lowever, Jsigure 11 sihows a cdifference between conmercial,
chlortetracycline-treated birds and siiilar laboratory
treated birds. The differences between the scores are
not as im.ortant, Lowever, as are the first ind last scores
for the two groups.

Tne flavor oi laboratory-trested birds was superior
to that of commercially treated birds throughout the
entire test period. iowever, the findings of separate
studies indicated that rzeople ceannot detect noticeable
differences betiween birds witn izh and low bacteric

-

populations ofter the meat has bzen tlhoroughl: coolizd.

[CEhtad¥

comn

rcizl roultry Frocessing
rlant

[=)
ant Sanitation survey

.fter observing thz results of -“tudy 1IIT it was decided
to visit the commerci2l vrocessing plant from which the birds

were bein_ obtained. owavs were talen on birds at several
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5
points on the crocessing line, and sam.les oi diluted cilor-
tetrucveline solutions fron the various cihill tanliis ware
obtuined.

iis Croceduwrc vvas Tfollovved becuuse 1t was believed
tunat thers was a ssurce of bicterizl contuminction in this
co..icrcizl lant wiich was hindering any useiful effects
o cahlortetracycline,

. .

Tne results of this bacterizl survey illustretad the

importance of niioh senitory requircnients ncedzsd in poultry
processing plants to insurc bactericl control on proceszed

am

k”

(e}

ultry if spoilige of freshr poultry mect is to be deterred.
Tzable I shows the various locations witiin the plant wordich
vere inclucded in ti:e survey.

The nicrobiological counts were cowparavle for birds

cuecied on tlhe rrocessing line and in the clLill tznks.
ra.id increase in thie nurver of bucterial orgunisis occurred
alter t.e virds werc removaed fro. the ciiill tanus.

“he ost soried increuss in bactericl nunssrs occurred
aiter the birds hnd been cut-up cnd facknged.  Jhersiore,
it was probable that tnis contaninution occurreda wuring
the cuttin_-up «nd ;ackaging rrocess.  Yhis hyrothesis rroved
to be at least a partial enswer to the contamination prob-
vacterial count on the cut-up table was 1.25
There iwere no facilitiss for running weter, hot or

cold, on this table and the table was not wasiied or cleuned
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Under laboratory grocoessing conditions chlortetracycline
was nore effective in extending shslf-life of frzsh
poultry mect then oxytetracycline or cl.lorins.

rresi» poultry mect, treated commerciell:r with chlortetra-

1

cycline, cdeterioreted at & rate sinificantly higher then

Q.
1)
Lo

poultry resceiving trne same treatrient a2nd processed un
leboratory mrocessing conditions.
cilortetracrcecline-tre-ted comnerciz2l birds were considered
unzcceptable from 7 to 8 dzys sooner than similarly
trezted laboratory biras, according to results of a raw
odor peanel,
Fresh poultry mezt will generally be rejected for accept=-
ability when becterial contzmination rzeclhes a populetion

/
of, or nzar, 1 x lOO, according to raw odor determinations.

(o

sacteria counts of cihlortetracvecline-treated commercial

6

birds reacned a bacteriz population of 1 : 107 frowm 7 to

o days sooner than siamilesrly trected laboratory birds.
.o apperent relationship exists between bacterial contom-
ination and cooked flavor of brzest and thigh chiclen
meat (without skin), accordinz to results of toste panels.

wesults of a poultry processing plant sanitation survey

showad tihat bacterisl inhibitors zre no substitutzs for
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2lant sanitation. Unloss a ri_id sanitotion progran

is euzloyed in this _lont, no velue cean be attained

Ly using culortetracycline or any other bocterial

inhivitor,
cycline in a sin_le wrocessing lant wzs no wore el
ive in cxtending shell-1life tian untrzated biras from

tiie sane plant.

sresi cliiclien meat trexted co.nanzrcially +ith clilortetra-

fect-
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