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2

numbers of bacteria.

Two of the four studies Jere replications involving

birds slau5htered in the Poultry Department processing

laboratory and treated with chlortetracycline, oxytetra-

cycline, and chlorine. goth raw odor and flavor determi-

nations were made. Bacteria counts were determined in the

Department of Licrobiology and fublic health. hembers of

' the Foods and hutrition Department cooked the birds and

administered the taste panels.

The last two studies involved purchasing birds from a

commercial processing plant. In the first commercial study

four treatments were evaluated. They were (1) split,

A

unpacked;ed control (2) cutfup, pa k5aed control (3) split.

unpackaged, chlortetracycline-treated, and (A) cut-up,

packaged chlortetrecycline-~treated.

The second commercial study involved only controls and

chlortetracycline-treated birds. The controls were divided

into two 5roups, one frozen and the other unfrozen. The

same division was made for the chlortetracycline treatments.

flaw odor determinations were made for the first of

these two studies and taste panels were conducted for both

commercial studies. Bacterial counts were determined in the

Department 01 Licrobiology and rublic Aealth.

.‘

The results of the“e studies showed that under labora-U

tory Processing conditions clwlortetr:cgCline was more effect-

ive in extending s}elf-life of fresh poultry meat than
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oxytetrecycline or chlorine. Fresh poultry meat, treated

commercially with chlortetrecycline, deteriorated more

rapidly than poultry receiving the same treatment and

processed under laboratory processing conditions.

Chlortetrecycline-treeted commercial bicds were con-

sidered unaccegteble prior to cookin; from 7 to 8 days

sooner than similarly treated laboratory birds. nccording

to raw odor determinations, fresh poultry meet was unaccept-

able when bacterial contamination reached e population of,

r '1 ,6 , 0 ~‘ " . _ o A. ,0 .C‘

or user l x 10 organisns per square inch 0: skin surlace.

Bacteria counts on chlortetrecycline-treated commercial

6

birds reached a bacteria population of l X 10 from 7 to 8

days sooner than similarly treated laboratory birds.

.1 a 1

L0 aeberent relationship SXlStS between bacterial
A

1,-

contamination and cooked flavor of brees end thign chicken

meat (without skin), as determined b" test: panels for the

length of time involved.

Results of a poultry processing plant sanitation survey

showed that bacterial inhibitors are no substitute for good

plant senitetion. Fresh chicken meat treated commercially

with chlortetrecycline in a single processing plant did not

1
remain acceptable longer than untreated birds from the same

plant.
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INTR DUCTICN

During recent years the poultry industry of the Lnited

States has grown from an industry 01 relative minor import-

ance to a major source of farm incon (
D

. This growth has,
-
)

been characterized by many notable achievements which have

placed the poultry industry among the leading agricultural

industries. These achievements have resulted in (l) a

laying hen which can produce 250-300 eggs per year at a

lower body Ieight and on less feed per dozen eggs, (2) a-
.
*

broiler which can be grown to a body weight of 4.5 pounds

in ten weeks on 2.5 pounds of feed per pound of body weight,

f
‘

3) fewer, but larger and more efficient hatcheries and

feed mills, (h) poultry rations designed for better

efficiency by increasing the protein and energy levels and

lowering the fiber content, (5) efficient and modern poultry

processing plants which prepare poultry ready-to-cook rather

than flew York dressed, and (6) chicken on the family menu

during every day of the week throughout the entire year.

Through improved breeding, feeding, management, market-

ing, merchandising, and disease control, higher quality

poultry is more readily available to the consumer at lower

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

creased from 13.2 pounds during the period of 1935-39

|
.
_
J

to 22.7 pounds per person in 1955.

Today most of the poultry meat is prepared in process-

ing plants in ready-to-cook style. Also, most of the

chicken meat distributed in retail stores is sold as fresh

ratler than frozen, live, or 5e; York dressed. It is

herefore necessary for fresh chick3n meat to move rapidly

through the various marketing channels and be held at

favorable low temperatures during this rgovement i1 spoilage

is to be deterred.

Spoilage is greater in r (
D

D
)

dy-to-cook birds than in

dressed poultry according to Caker et al (1956).

Since “eady--to--coo:: poultry meat is preferred over

dressed poultry by the consumer, the trend has been for an

increasing amount of poultry meat to be marketed in this

form.

In the process of prep;r1ing poultry in ready-to-cook

form, it is necessary for the poultry to be handled severa

times, thus increasing the possibility of higher bacterial

contamination. Lundt, Stokes, and Goff (195A) reported

that whenever the skin of dressed poultry is cut or torn,

there is a marked increase in bacterial contamination.

lherefore, bacterial contamination of ready-to-cook poultry

 

1 Statistical abstract of the Lnited States (1956).



could present a serious problem toxard maintaininr hi"h
g) L)“

‘

acceptability by the consumer for fresh Lcaltry meat.

One of the most recent achievements which has had an

effect on the poultry industry has been the use of anti-

"'I A

biotics and other bacterial innieitors for extendiné shelf-

life 01 lresh poultry meat.

On hovember 30, 1955 the Food and drug administration1

approved the antibiotic Lureomycin chlortetracycline for
 

use on certain uncooked foods. In the case of poultry, the

Food and Drug Administration states, ”a tolerance of seven

parts per million is established for residues of chlortetra-

cycline in or on uncooked poultry. This tolerance level

shall not be exceeded in any part of the poultry."

Since the approval of nureomycin chlortetracycline
 

(referred to commercially as Acronize) another antibiotic

has been approved by the Food and Drug ldministration. She

name of this antibiotic is Terranycin oxytetracycline, more

commonly known by the commercial name of hiostat.

Both of these products are in powder form and can be

dissolved in the chill water, which presently is the most

common method used in processing plants for cooling poultry.

Some of the possible benefits which could be derived

from treating fresh poultry meat with antibiotics are: (l)

1 Federal Register, 20 F. R. 3775 (Iov. 30) 1955.
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-

it may improve the econ01y 01 the over-all poultry marketing

process by allowing fresh poultry meat to be cut-up and

packaged in the poultry processing plant, (2) it raay be

possible to scald birds at 11100 F. and still hold bacteria

counts relatively low. Lore of the skin is removed at 1400

F., thereby setting up greater possible bacterial contam-

ination, (3) ex ending the distribution range of fresh

poultry meat from a g'i1ven poultry processing p ant, (h)

reducing frequency of deliveries to retail outlets, (5)

nay provide greater protection against loss for the retailer,

especially, in carrying poultry over a weekend period, and

(6) may provide greater assurance to the housewife that she

is getting a cleaner, more wholesome product.

due to the nany l.roelens involved in retaining fresh-

ness in poultry meat, it was felt that furter studies

would be desirable in order to explore new possibilities

and substantiate or reject findings byotner workers in

both commercial and educational 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. killer (1955) reported that Dr.

Kugh Tarr and associates of the Canadian Pacific isLeries

Experimental Station in Canada began studies involving the

use of penicillin to extend the shelf-life of flesh foods

as early as l9hh. Since this early work with penicillin

several other wide spectrum antibiotics have been intro-

g

duced for use in preserving flesn foods.

Use of Bacterial Inhibitors on roultry heat,

fish and Beef

Early studies by Tarr, Southcott and Bissett (1952)

involving preservation of fish and meat with streptomycin,

penicillin, subtilin, polymixin B, circulin, neomycin,

bacitracin, gramicidin, methyl gramicidin, tyrothricin,

rimocidin, terramycin, chloromycin, aureomycin, and one

unnamed antibiotic showed favorable results for the use

of'antibiotics in the field of food preservation. zureo-

Inycin, terramycin, and chloromycetin, in order named,

IIroved the most effective inhibitors of growth of the
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natural nixed bacterial flora at temperatures between 00;.
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1n11e r1n001u11 1nn1b1tea yeast 10 tn. “ureo-

'svcin caused rarked inhibition of spoil""-..J M UC‘J IL~-\. -LV\ i LA...- ~U L .L Q‘J _._ \— (
D

in 0.5 to 2.0

. -- . ‘mt‘ '-~ ‘ ' 1 r‘ r ---r A an F- . ~1.'x . - ”x arx A ‘ .

IElCIOU1u o pe1 Oran conCentration Lnen 1nc rpolated 1n

minced ilesh. 1.1er31n; steaks in €011t1ons containing

the antibiotic in 5 or 10 micro rams per wran corcentra-

t

Jurther studies by Goldberg, Beatler; e and Kaiser

(1953) to determine which of the wide spectrum antibiotics

would be more useful in the field of food preservation,

were carried out by adding 0, 0.5, 1.0, 1.5, and 2.0

parts per million of penicillin, bacitracin, streptomycin,

chloramphenicol, aureomycin, and terramycin to ground

tbeef. fhe samples were stored at 10 e. Cnlv the la
0

U
1

three delayed spoila e. fhis work confirmed completely

.4 A~ \

the work of larr, et a1. (1&521.

1

In error to decide which of the antibiotics to use,

3

Lepovetsky et a1. (1953) screened aureonycin, terram oil,

and chloramphenicol against 93 strains of o ganisns from

492 isolates from meat. 1hese organisms represented 12

enera. aureomycin inhibited growth in 51 strains,

C
"

terramycin in 77, and chloramphenicol in /h. line strains

veers unaffected by all three antibiotics.
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-gler and dtsdelmsn (1955) Compered unt ested,

peckeved chicken meat with packaged, sureomycin treat-

ments at various concentrgtion levels. doncentrstions

of 10, 2D, and #0 parts ter million were used. Lsily
A.

enuuintion 01 the treated birds showed the microflora

1
'
4
3

1
‘

1was composed mostly o yeasts having the shege end bud-

ding characteristics of the family deccheromycetsceee.

tn the controls the cred0““ndnt oru-mzisms were gram

negative organisms. flecing eviscercted c‘1icken fryers

in the various concentrs1tions sinificently increased

their shelf life. These results are similer to those

obtained by Kohler, eroquist, and Liller (1954), Terr,

Soutncott end Bissett (1952) and Goldberg, Ieiser, and

Leetherede (1953) who were studying the effect of anti-

biotics in the gires erWtion of poultrg, fish, and beef,

I" 1

(
D

U
)

(
i
s

wl. deencer, siegler, end Stedelmen (1054)
‘_ f

pectiv

regorted that nureomycin was one f the nost effective

becteriostatic agentsfor poultryre1ts. Their work

r‘ Ishowed that 1L”e0“ycln extended shelf-life of iresn roul-

try meet as follows: controls, 11.5 Gave; 10 parts Der

Ior those treated with 10 parts ger million 19.0 days.

1hey also re;orted the difference *et een c lo1ine dipped

broiler hslves end thwir control helves was very snall,

in fact, less than one day for either e chlorine concen-

tration of 10 or 20 parts per million.
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1nes: workers also found tlcc aureouyc1n 1s Lore

rx -\ \ r‘ , ~ ‘5 r‘ ’1 — F‘ J— \ -\ - " J‘ r f

ruuluLV d tr vrQ bv oeei tissue t-.1 u I-ter alone 'n .

1r ‘ 1 'r .‘ ' p n ‘ VP J" '\ \ v

reioti C13 oit time. abcl inlLSed ”is“ au::o_3c1n

Qowed sliltlv altered avoearance, but from the stand-
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1.0 adverse effect was noted UZCH beef infused with

. ~ (‘ ‘1 w a! --. 5'- -- ~1 . an --- A o “\ v . .- ‘ ;

auroomycln was consumed. 1: Ce051n; oi beei o3 iniusion

before dressing out shows some OHlSG, out some modiil-'“
5

cation of certa n packing house and inQJection y1oceedu1“es

would be requir-d according to these workers.

Larr “03:1, and Lissett (lQEL) snowed that spoilage

of r:hole eviscerated fish was retarded markedly by ices

contairing l to 4 parts per million chlortetraq Cline by

holdin; 6 days at ~10 C. in sea u:ter cout“lilpé 2 carts
L

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

taining 50 or 100 parts per million of the antibiotic

prior to icing. It was observed that fish iced with

ordinary ice attained a state of obvious staleness about

four or five days earlier than fish stored in the chlor—

tetrec3cline-containin5 ices. Ihese organoleptic improve-

II 0

.Lments in quality were even more obvious with 15k stored

in sea water containing chlortetrCCVCline, or brief13

immersed in the stron::er chlor etracycline solutions. #0

extensive tests were m?.de, but treated fish were generally
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accegted in the few tests that were made. Loyd, grumwell

and larr (1953) also regorted that aureomycin at the level

Jer million effectively etarded bacterial
f) 1‘ ”\tr‘

k. iJLsi DP
“
)

0

growth in fresh eviscerated fish as compared to controls.

fi5e), in a study designed to deteruine pre-

servative action of antibiotics at minimal concentrations,

found that at a garts per million chlortetracycline and

(
D- ‘ - ‘—Qv '- '- ‘4‘: a', v ... . * far 1- I“ 1 1:3: -- . “' “ ‘y ‘1 P" ‘ . ' ." ‘f' I"

hydronytetraC3011ne had a oellnite yr uprALlVQ eilect

on the fish fillets in the order named. Leomycin was not

effective and none of the antibiotics tested were effect-

ive in prSCTViné shrimp.

bacterial dontamination of Lressed

versus deady-to-Uook .oultry

It has been reported by several workers tlat the pri-

mary source of bacterial contamination of poultry meat

comes from outside the carcass. Lundt, Stokes and Zoff

(1954) studied the source of bacterial contamination of

poultry meat by examining possible sources of infestation

both interior and ex erior to the bird. In one case

fifty milliliters of 13 percent saline solution was poured

into the body cavity of fresh killed birds and samples of

the contaminated solution were plated to determine the

extent of bacterial infestation. Counts were very low and

in many cases the sam3le of solution was sterile. Cores
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of flesh removed from under the Skin were found to be

sterile in almost every case.

lhese investi5ators stated that bacteria could be

carried throu'5h t21e skin layer by dama5e to the skin

durin5 scaldin5, especially at hi5h temperatures, by

mechanical dame “e durin5 plucking and washin5, and by the
K.)

.3

temperature 5radient establisi-eed in the chillin5 tank, in

which contraction due to coolin5 could serve to lend

mechanical assistance to the pennetration of both water and

bacteria.

Pie authors stated that failure to recover intestinal

bacteria from the cavities of birds 5enerally indicates

that passa5e throu5h the intestinal tract si5nifies that

contamination of the flesh from this source is not an

1

im rtant factor. “ctos oth tnan penetration during

processin5 are indicated as bein5 responsible for contam-

ination with bacteria and the subse luent deterioration of

poultry meat.

Lewell, Gwin and Jull (lQhS) concluded that chickens

stored in ice keep an acceptable ap Qrance lon5er, but

cieveloped off-odors sooner than birds refrigerated in air

<:oolin5 units. fhey also observed that evis cerated birds

dmeveloped off-odors sooner than Lew York dressed poultry.

Goresline et al (l95l) reported that most bacterial

(zontamination in dressed poultry is found on the surface
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of the body.

\

t
r
j

aler et al (l9SO) found that bacterial counts on

ready-to-cook poultry were hi5her to start with and in—

creased much more rapidly than on dressed poult y. Counts

were highest for poultry stored at 4503., intermediate for

those stored at 350F., and lowest for those in ice. They

also stated that bacterial counts of the caecal contents

9

.
.—h at the be5innin5 o- the xeeriment and did not

A

V 0

were 315

change si5nificantly during the storage period. Dressed

carcasses showed more hydrolytic rancidity of the fatty

tissue than the ready-to-cook birds.

Eoultry Processing Plant Sanitation

And Other Factors affectin5 bacterial Contamination

Salksr and uyres (1956) investigated sanitary con-

ditions in a poultry processin5 plant by swabbin5 known

areas of the skin surface of birds being processed or by

removin5 known amounts of scald or chill tank water. Sam-

ples taken at various stations on the processing line

indicated that the numbers of or5anisms per square centi-

meter of skin decrea~ed after operations in which washing

was involved. icald water contained an avera5e of l x 104

or5anisms per milliliter; chill water l X 109 or5anisms

per milliliter. Increases in the microbial flora on tne

,1“, °
birds resulted as a consequence of hand11n5 and immersin5

in water. Initial bacterial populations on birds obtained
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from different sources ran5ed from 5 l03 to l x 100

or5anisms per square centimeter. Yeasts were present

initially at avera5e levels of l 1 l03 per square centi-

meter and increased upon stora5e to levels which seldom

exceeded 1 X 106. Organisms typical of Lseudomonas,

slcali5enes and ”chromobacter made up the majority of the

population and were associated with the off-odors and

sliminess typical of poultry spoila5e.

Another report by Gunderson, dchJartz, and Rose (1955)

shows that another potential source of bacterial contamina-

tion in the processin5 plant may be the chill tanks. They

found that in one plant the bacterial count in a chill tank

was 5,400 organisms per milliliter of water but in seven

hours increased to o5, 000 ,000 or5anisms per n1illiliter.

On another day initial count was 6,000,000 and increased

to 292,000,000 organisms per milliliter. 1his difference

can be accounted for by the difference in cleanliness of

the tanks. The re searchers su55ested usin5 an overflow

sufficient to remove all Jat every 30 minutes or spray-

wash all poultry to cut-down on bacterial contaminwt;on.

Further evidence of processin5 plant cortaminaition

was pointed out by Clark (195A) when she reported that

Iéesearchers found the avera5e bacter al count on birds

erviscerated at the followin5 times to ‘e: (1) fresh killed,

waxna‘birds--h,868 per uare centimeter, (2) frozen then
11

defrosted 37,200, and (3) unfrozen, chilled-~60,c300 per
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square centimeter. This study also su55ested that the

use of chill tanks is a poor practice. Ei5h counts

(98,000 or5ar1is.‘ns per cubic centimeter) were found in

chill tanks and water at the bottom of the tanks showed

44,000,000 organisms per cubic centimeter. Jounts as

hi5l1 as 30, 030 ,QQJ :or milliliter were found in drippin5s

from the trou5h water at the evisceratin5 table.

Clark (l954) also reported tha an in-plant chlorina-

tion program usin5 10 and 20 parts per million of chlorine

successfully lowered both viable and colifor1 bacterial

counts. In-plant chlorination reduced bact risl contaIsina-

tion by as much as 90 percent on equipment and workin5

surfaces.

The effects of in-plant chlorination (23 parts per

million of available chlori11e) in poultry processing plants

were reported by doresline, no..e, ;aush and Sunderson

(195 lito have incre;sed sl1elf-life, lowered bacteria

counts on the poultry, reduced odors in the plant, and

reduced slime on equipment.

accordin5 to sie5ler and stadelnan (1955} chlorine

used in the coolin5 water si5nificantly incre:sed shelf-

life as determined by off-odor or apfecrance of slire. The

11se of a chlorine dip 5ave a stctistically si5n1ficant

clecrease in appearance of slime. This difference was 01

Such.small me. nitude to be of no practical importance.
O

ld1ey also stated that the use of chlorine in the coolin5
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m:ter m1d considerably more effect on shelf-life of birds

processed at 1200?. than on those processed a 14003.

Spencer, sie51er, and Stadelman (1954) studied fac-

tors affecting the shelf-life of chicken meat and found

scaldin5 temperature has very little effect on shelf-life.

Their test conpgred12303. with 1100E. with birds scalded

at the lower temperature reportedly havin5 a shelf-life of

one extra day over those scalded at lhOOF. They also

1observed that pacha5in5 has no ffect on shelf- ife, but

.‘

does have an effect on wei;5ht loss and discoloration.

Thin cellophane was found to be undesirable as a protect-

ive wrap. Further studies by these investigators showed

no difference from a becterie.1 standpoint between evis-

cerating birds before or after coolin5.

Another possible reason for bacterial counts on

ready-to-cook poultry bein5 hi5her than on dressed poultry

was pointed out by bailey, stewart, and Lowe (1943;. They

found that new York dressed birds absorbed 1.5 percent

water, eviscerated whole carcasses 7.4 percent, and cut up

carcasses 9.h ercent moisture durin5 135 minutes of

chillin5 in ice slush at 320E. Cut-up chicken absorbed

nore water when chilled at 2 3. than when chilled at

70019 .



Organoleptic Tests

baker et a1 (1956) reported that bacterial counts

within storage conditions did not seem to materially
k.)

influence aersonal Opinion flavor ratin5s of cooked
A

broilers. fhe ready-to-cook birds which had the hi'rest

bacterial counts mere preferred in flavor to the dressed

birds. Off flavor first a,- *
6eared in the liver, 5izzard,

thi5n, and ”erster." Loss of 500d flavor was appreciably

‘Ill‘lCS o
«.4

slower in the breast and (
4

‘

uie5ler and utadelman (1955) stated that the undesir-

n

able odor of the treate' birds was differert iron that 01

the control birds. ihe average number of days before

off-odor occurred were 11.6, 17.0, 1;.hl and 18.9 for con-

trols and 5roups treated with 10, 20, and 40 parts per

million of chlortetracycline, respecti'ely.

1.1., ' I,- \ .__ 1 _\n,_ n \r jfiv” ._ ‘ ..7 fl p4.

“1118? (1995/ Stated tnat a person would have to eat

1L5 pounds of raw meat in a day to receive 0.5 C,rans of

gureomycin chlortetracycline. This is ‘he amount which

‘n ‘7. w -'r‘ . . u. ’5" 4— . , . n -, ... -‘ r‘ r~ ~-1~. , .‘ ,--‘ .- -: '.—.: P" I q

119.8 08811 011/911 UO 'I‘lv:.t1‘.._Co ch c". 1.1305111; _L-;'.C 1C b.0013 .LOI'(
U

d
.

.. r. ...n A - ' x ..- .. . a: fl 4—“

”5 as iour years with only sole bene11c1al restlts.
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Four separate stucies were u dertaken to determine

1; .tudic 1 did 11 the primary objective was to

deternine the eiiectiveness of Cl lortetr:C3cline oxy-

tetrscyccline, and chlorine in e tendiz5 the shelf-life

of free: poultry meat trested under laboratory proces sin3

conditions.

C—v‘ _ -.-

1

ghe objectives of itudy 111 were 11) to determine

the effectiveness of ch10:tetracyclin in ex endin5 shelf-

life of fresh poultry meat treated in a commercial pro-
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cold water. Split broiler ralves were tagged through tle

wing web with identification cards which bore the treat-

ment and the number of each broiler half as it was

removed from the processing line.

Immediately after tagging and rinsing, thirty halves

were placed individually into each of the chill tanks in

consecutive order. an equal amount of chipped ice had

previously been placed in each chill tank. The order and

treatment within the chill tanks was as follows: tank

A--control, tank B--lO parts per million of chlortetracy-

cline, tank C--lO parts per million of oxytetracycline, and

D--20 parts per million of chlorine. all chill tanks were

thoroughly scrubbed prior to processing although no disin-

fectant was used. The birds were allowed to remain in the

chill ta.hs for from three to four hours. Time in the

tanks was dependent upon when each bird was slaughtered.

after the birds were tLoroughly chilled, they were

removed from the tanks and packed in chipped ice in drain-

able stainless ‘teel trays. The iced birds were then

regoved from the processing laboratory to adjacent refrig-

erated coolers. All trays were carefully co*ered with

three layers of waxed paper before being removed from the

!

processing laboratory. She refrigerated room temperature

Ivas approximately 4505. and the temperature within the

iced trays measured 3403.

The day following slaughter one broiler half from each
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treatment was removed from the trays by touching only

small portion of the hock joint. Each half was then

placed in a polyethelene bag and carefully removed to

another room where a raw odor determination test was made

by a panel of four experienced people.

The procedure for the raw odor panel consisted of the

author removing each broiler half from the bag by the tip

of the hook joint and letting each anel member smell the

surlace area. Then the birds would be returned to the

bar individally after each determination was made. The

polyethelene packaged birds were then carefully wrapped

in two layers of waxed paper and taken to the Department

of nicrobiology and Public Health where bacterial deter-

minations were made.

The bacteriological procedure consisted of cutting,

the polyethelene bags with sterile scissors and swabbing

a four square inch area of eachbird. The area swabbed

was the thigh. The contaminated swab was then placed in

a test tube which contained 10 milliliters of saline

solution. This tube was shaken for two minutes.

Before shaking the test tubes containing the swabs,

however, the swabbed birds were each placed in individual

one-gallon jars which contained 200 milliliters of dis-

tilled water. The jars were then sealed and placed on a

small platform where they were securely held and snaken,

a

automatically, at a rate of 20m oscillations per minute



for two minutes. after shakin5, one milliliter of the

rinse water from each jar was added to a small bottle

containin5 99 milliliters of saline solution.

after the shakin5 process for both wab and rinse

tests, suitable dilutions were made from the respective

solutions to facilitate countin5 the colonies of or5anisms

after the incubation period.

The or5nuloJ-Contcinin5' solutions were then plated

on two types of media with the exception of the solution

obtained from the swab test. The only determination made

for the swab test was on tryptone-5lucose—extract a5ar

which was incubated for three days it 23 Q. for the rinse

test, three deteruinitions were made LEG was tne same as

that described for the swab test, but th.e others consisted

of platin5 a portion of the solution on phytone-naccarol

a5ar and incubatin5 at 2OOU. for three days while the

third technique was to plate some of the solution on

tryptone-5Wlucoe-extract a5ar and incubate the plates

for seven days at h.503.

lhe tryptone-5lucose- e:{tract a5a~ 5ave the totel

bacter a counts, while the phytone-naccarol a5ar was used

for leisuri5 only 5ram-ne5ative or5anisms.

followin5 this bacteriolO5ical procedure, the sane

birds were taken to the bepartment of foods and Lutrition

where raw odor tests were a5ain made and all birds ere
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(l3) chlorteHGTcy clinc treated pieces of cut—up caicnen

ineat afte* beinp glaced in boat-sh:.ped, cardboard pack-

aging cartons and ( l) a srab of the table top where

hilled poultry was cut-up for gackaJing.

The treatgents used in this study were (A) 30 un—

frozen control birds (3) 30 frozen control birds (C) 30

chlortetracycline- treated, unfro:m r1 birds and (b) 30

cnlortetracycline-treuted, frozen birds. “ll birds were

hlved and loosely wr'tped in polyethelene bags.

fhe frozen birds were nlaced in a freezer at ~4003.

and the unfrozen birds were refr‘ierated in 350 . cooler.

This was the only study in which birds were either frozen

or refrigerated in air.

lo official raw odor determinations were made with

the exception of determining rejection dates,

Lach evening, prior to check days, the frozen birds

were removed from the freezer and placed in a 6003. room

for thawing.

The procedure for bacteria counts was identical to

that of study III with all determinations being made at

9 a.m.

fhe primarv Chane in procedure involved the taste

panel. birds were cooked in the .oultry oeuart.‘ie 1t meat

teclnolooy laboratory and a ten-member jaLel instead of a

fiv'eW1noer Janel Ihich 119.d been used in studies I, I,

.

and III was used. no attempt was made to have the same
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ten DEOyle taste the cooked meat durin“ each da of the
l - :3

trial. Lnly flavor was considered by this anel. Ihe

panel net every other day in accordance with the dates

of bacterial counts. All birds subjected to cooking had

been examined for bacterial contamination.
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on the first day after storage, the initial effects of

bacterial contamination were observed later. Ihe oxytet-

racycline-treated birds began to show rapid increases in

organisms after eight days of storage. Both the control

and oxytetracycline-treated birds reached an organism

1.00 x 106 or more ten da3rs after storage.I
’
b

population 0

After 14 days of storaee the bacterial counts were gen-

erally higher for the oxytetracycline-treated birds than

for the controls. In comparing the actual counts of

bacterial contamination listed in “able I, it should

noted that the actual nunzber of organisn1s present on

these groups (ox-t+trachline and control) are quite

similar. Therefore, these studies snowed that chlor-

tetracycline was superior to no treatment or oxytetracy-

Cline in controlling bacterial counts.

The cl-lorine—tre;.ted birds did not sl1ow a bacteria

population of 1.00 x 106 until about 13 days after storage

or two days later than the controls and birds treated with

wytetracsrcline. a close analysis of Table I will reveal

that there was very little difference in bacteria counts

for the controls, oxytetracycline-tre'w ted birds, or chlorine-

treated birds.

These results show that chlortetracycline was more

effective in inhibiting the growth of bacteria organisms

than all other treatments listed.
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Raw Udor ranel data:

The one sense which is frequently used as a measure of

acceptability for uncooked foods is smell. For this reason

a raw odor panel was used to judge odor scores and determine

when birds were unacceptable. Sigure 2 and Table II show

how the panel rated the various treatments.

Cne interesting fact to note is that chlortetracycline-

‘

treated oirds were initially ranked below the control group.

:
1
'
.

fter lh days of storage this panel began detecting notice-

t? 089,
_
J

able ‘ifferences in odor between control birds and

treated with c lortetracyclire. This is in accordance with

the bacteria counts found in Table I in which bacteria

population data indicated that the controls reached the

stage of 3.97 x 106 at lO days which apparently indicates

.pu‘

a 10int of noticeable difference in odor. Luis study was

discontinued when the control group reached a point of ob-

vious unacceptability. If the study had been extended, it

is quite possible the differences between the controls and

H

the treatment would have been :urther apart. h
-
‘
J

able II

shows a score of 3.25 for control birds after l8 days of

storage compared to 4.75 for the chlortetracycline-treated

birds. L1en treated statistically this difference was not

.9

|significant although there was a noticeable dif_erence as

/

determined by the panel. n t-value of .07 was obtained for

0-13 days of store e and .76 for 11-13 days. To be signifi-
x.)

cant at the 5 percent level a t-value in excess of 2.18 was
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Lean Scores of A

Four-hember Panel

Studies I & II

 

 

StoréLée m. vs, I' ’1-1T’ffii‘“

: lo ' I “us. _.. -.‘.'4;\. 4...}

lime ‘

pays Control Chlortetrecycline nytetracycline Chlorine

 

l‘11

Lean Panel Scores For The Various -reetments

2 6.25 6.12 6.62 6.25

7 5.62 6.00 5.50 5.75

4.75

4.75

4.52

4.12

3-25

4.8

4.25

5.00

[+062 5.37

5.00

5.12

3.75

2.62

 

l A scoring range of l-7 was used with 1 meaning very

jpoor and 7 meaning excellent.
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hean Scores Of A

flour-member fanel

 

Study II

Storage nah-m~wn.-

Time—-
1112141.; '44.“. F0

 

Days Control Chlortetracycline nytetracycline Chlorine

 

I'fl

Kean Panel Scores for .he Various Treatments]-

2 6.50 6.25 6.75 . 6.50

7 5.75 6.00 5.50 6.00

9 5.00 3.75 5-25 5.2

11 5.00 4.502 5.00 4.50

it 4.75 5.00 2.003 4.252

16 2.253 3.75 1.253 2.503

13 2.003 4.003 1.253 1.253

n scoring range of l-7 was used,with 1 meaning very

poor and 7 meaning excellent.

Rejected for acceptability by at least two panel

members.

3 iejected for acceptability by at least three panel

members.
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differences between individual birds within the same treat—

ment and also differences in panel member's opinions and

sensory keenness from day to day. This can be e:: lified

by noting the

bird on tie loth any.e.fter storage. The score on the léth

day was 3.75, but the bird was accepted by three oi the

four members.

After 10 davs of storaée, three panel meusers rejected

the oxytetracycline-treated bird. The only bird considered

accep Ml after 10 da3s of storage 3ves the chlortetracycline

treated bird. after 13 days of storage all birds were

rejected.

In comparing the bacteria counts found in Taule I with

rejection dates, in terms of storeée, found in Table III it

rejection corresponds to a degreeI
'
d

can be noted that date 0

n7
' ' '7‘ .. f‘ , _ . C) 7'7 _ .

Wlth a bacterial count or :03LOJluctl3 1.30 x l0 . novever

there are excegtions to this observation.

ste ranel liata:

q

An experienced ive-menocr tcste p7.nel sea Died portions

*
0

of the breast and thish teLLt o the same birds for which

bacteria counts and ran odor scores are listef in Tables I

eind II, respectively.

FIQUFG 3 and Table IV show h w the panel ranked bi:ds

oi? various treatments for flavor. Lo skin wa7 included in

'tne flavor tests. fhe results are soxnehat in agreement
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(Days) Control Chlortetracycline vatetracycline Chlorine
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Lean Panel Scores For lhe Various .

I.

ll 4.75 4.25

14 4.00 5.00

16 4.10 0.35

18 3.25 4.75

6.60

5.50

3.60

5.50

3.75

1.35

2.35

{
3
'

 

l

n scori-g range of l-7 was used,

poor and 7 meanin; excellent.

1’1 i tn 1 meaning very
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.11 CL”; .LVSL L? ZC‘T; L :1 .3 3 . I ULU :51

:41: .:..-.1' TR .4 5r: .... :‘J

Study III

..: r .. r'x'm' r1 T‘Vr‘rwr)

atorc'i'JE 1.-..'...L;_:-. 1.2)"

gime Qontrol_ Chlortetracycline

(UGYD) (tnpackeged) (rack35ed) (Unpb knged) (:nckuged)

cactericl Counts

. A 3

1 5.C} x 103 V.72 x 103 l.tl x 109 6.16 x 10)

3 1.11 x 105 3.59 x 10 1.68 x 104 2.88 x 104

1.

5 9.96 x 104 1.29 x 104 1.06 x 105 3.30 x 107

7 1.61 x 105 3.06 x 104 2.99 x 105 5.56 x 10’

9 1.70 x 101P 3.00 x 10‘F 3.60 x 106 2.20 x 105

\

\
n

O
\

11 1.96 x 100 1.00 x 10 3.37 x 10 2.73 x 106

13 4.70 x 100 5.30 x 100 7.26 x 107 3.00 x 10

C
-
.
1

15 5.50 x 107 1.30 x 107 .88 x 10 1.20 x 107

17 1.08 x 108 8.33 x 107 1.17 >
4

[
.
.
:

O

\

2.13 X 10

l . . . .
fotsl bscteria counts are expressed in log numner of

Organisms per square inch of skin surface area.

2 ' 0 V o o - 1

All birds were stored in crushed ice. Leat-sealec

POlyethelene was used for the packaging material.
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were higher on commercially treated birds than on labora-

tory treated birds.

:.cteria courts 1or un1cV-eu controls and pacl aged

controls increased at approximately the same rate although

the unpachaded birds began to show hiéher bacterial contam-

ination from one to two days sooner. 1he un1ac?0“eo con-

trols generally had hiQher bacteria counts than did hie

packaged controls, and reached a bacteria H30ulation of

/

1.00 X 100 or more approximately two ceys earlier.

Eiéure A shows an unexpected trend in bacteria counts.
:
1
1

Chlortetr11 y'cline-treated, unpackae birds, had higner

bacteria counts than the corresponding control birds during

every day of this study. The chlortetracycline-treated,

unpackaged birds reached a population of 1.00 x 106 or more

after nine days of storage or two days sooner than the

comparable control group. Table “ shows that bacteria

counts for the chlortetracycline—treated, unpackaged birds

liad higher initial bacterial counts and the increase 01 the

organisms was more rapid than for any other group in this

study.

These results indicae that the chlortetracycline—

treated, unpackaged birds were probably contaminated either

in the tank or after rem val from the tanks The higher

initial organism counts for the commercial birds of this

Study as compared to the laboratory birds 01 Stud ies I and II



4h

indicates that some improvements in sani ation could be em-

ployed by the commercial processing plant.

Table V also shows that the bacteria counts of the

unpackaged, control group and the chlortetracycline-treated,

paclaged group were similar. Both groups reached a bacteria

population level of 1.00 x 100 after 11 days of storage.

After nine days of storage the controls began to rise

above the treated birds in bacteria counts although the

differences were small.

Raw Odor Panel Data:

A comparison of Figures 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 slightly 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. Neither of the control groups were rejected until after

14 days of storage although both groups had reached a

'bacteria population of at least 1.00 x 106 after 13 days of

storage and the unpackaged controls reached a population

level of 1.96 x 106 after ll days of storage. This should

illustrate the fact that there are odor differences among

birds within the same group and/or treatment, and birds may
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. o
be rejecteci at or;anisr l vels below 1.00 x l0 and accepted.

—

at levels above 1.00 x 10 . rurther work with raw odor

detection _'or acceptaoility is needed. It appears,

that the level of positive rejection according to raw odor

occurs when the bacteria contamination reaches about 1.00

filO organisas per square inch of skin surface.

Figure 5 and Table VI show a very rapid decline in odor

score for CElortetreeycline-troated birds as compared to the

c01nweable control group. This difference was significant

at the 0.59 level. The chlortetracycline-treated,unpack

aged birds were rejected by the raw odor panel at ten days

of storage and the panel rejected tile birds in this 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 shows that chlortetracycline-treated,

unpackaged birds received scores of 2.60 and lower after 10

days of storage, and all such birds were rejected. The

chlortetracycline-treated packaged bird on the 10th day of

sto~age received a mean score of 3.o0 and on the lbth day

of storage received a sc01e of 3. 00, but in both cases the

birds were considered acceptable by the panel. Table Y

Shows the bacteria counts for these days were near or above

the level of 1.00 x 106.

figure 5 again portrays a peculiarity which has been

0

observedMilt} chlortetracycline-treated birds. The raw



odor pargl usually scores the treated birds below the un-

treated control: duriifi tne first Lew da 3. Figure 5

substantiates this observation, but also sows that he

chlortetracycline-tre:tea packaged birds has a higher

score after 17 days of storage.

gaule J shows that bacteria counts for the chlortetra-

ed oird after l'

\
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Turin: the course of this study it was noted tlat the

packaged birds did not exhibit off odors as soon as the

unpa taped lots, but this could possibly be due to the fact

that the unpackavad birds were halved and the packaged
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A COKFARISOH

'“TIEEN fiififlithS

Lean Scores of A

five-sember ranel

VStudy III

Storage TRELTYLMTS
T' q q, .

(éTes) bontrol unlortetracycline

Qy bnpackaged :ackaged Unpackag rackaged

 

a
:

ll

13

Lean Panel Scores For The Various Treatmentsl

3.13 4.50

3.40 4.20

5.00 4.40

3.60 3.80

3.80 3.30

2.50 1.50

5.20

5.20

4.60

3.50

2.30

 

1

poor and 7 meaning excellent.

A scoring range Of l-7 was used, with 1 meaning very
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in flavor between the packaged and the unpackaged birds.

rlavor scores for the chlortetracycline-treated unpacra5ed

birds were practically identical with the unpacha5ed con-

trols.

Table VII shows that the packa5ed birds were 5enerally

favored over the unpacka5ed birds although the differences

were sli5ht. Cnly vcry n:inor chan5es in flavor were detected

by the taste panel throu5hout the entire stud;. fable VII

shows that there was little consistency in scorins the birdsa

for flavor. For exam le, after 8 and 11 days of storage the

packa5ed controls received hi5her flavor scores than during

the early sta5es of stora5e when bacteria counts.were lower.

another interestin5 observation shows that the chlortetra-

cycline-treat ed, uncw. k35ed birds with the hi-5hest bacteria

counts ranked hi5hest in score after four days of storage

and retained a hi5h score after ei5ht d:ys of stora5e when

organisms exceeded one million per square inch of skin

surface.

fhe taste panel results 01 this study indicate that

no real differences could be detected between control and

treated lots and that during the course of this study bac-

terial contamination had no detrimental effect on flavor.

Study IV

BacteriOlO5ical fata:

This study serves as a partial replica for Study III in



deter;'1iMn5 if the unusually h 5h oac er a counts and early

rejection dates would be duplicated. frozen birds were

used in this stuiy to seek _urtler evicleace re5ardinv the

ability Of pee le to jud5e the flavor of chicken meat sub-

jected to difierent treatments and storage time.

he initial bacteria counts Of the commc i1al birds(
_
.
.

USES in this stuay duplicated tfose of Study Ill. ”his

'1‘- n 7. -- O ‘n r- 1.1» fl. ' h r 1- h an -v '1 5‘

5ave 1urther grOO1 that the e is appalently a SOUICG O1

Conta11nation in the cozaterc1a groce351n5 plant Unicn 1s

, . J-" .3 1 ° .7,‘ ' . -f _I. ' ,1 l . .5 4- ,5 FF? -5th. "1 l .1.

C;Didi.-.) 'uil‘L L11D1_ 111; Old. COLILLUO. 1H8 1.0.1! (1.1L; illi L/i u. COLIIIU

for any lot Of this study was b.53 t 103 (Table VIII) and

1 - o ‘ ,-\ : )1 5 _ ..C‘ .A

tne highest was l.OO K lOdr for the un1rozen OOntrols.

Lne unfrozen birds in Qtudy IV exhibited similar

_.—

to tnose 1n 1tuay ill. hecter1ai
;

C
T

9 O (
L

"
J

I
_
’

increases i"

counts from the frozen birds remained about the same throu5h-

out this trial.

1acteria counts for the clortctrLC"cl1nc— reatec birds

were sli htly hi her th:n those for the unfrozen controls

throu5hout the tria1. 4 comparison of actual bacteria

quite consistent with rcsu1ts Obtained in qtudy 111.

She bacteriolo5ical results of Study If more finite con-

sistelc with those of study El indicating a need for further

work to determine the source of contamination in the commercial

plant.
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”..ELE VIII

‘f 0F TOT..L B.C"FIm CCLlTS

 

 

 

a 31 2.3TnLhTSl

Study IV

giggaoe TREATLLNTSZ

(Days) Control - m1lortetracycline

(Unfrozen) (Frozen) (Unfrozen) (Frozen)

Bacterial Counts

O 1.06 x 101F 1.62 x 101+ 6.77 x 103 6.53 x 103

2 9.17 x 103 1.37 x 10h 1.23 x 10“ 1.10 x 104

a 3.23 x 10“ 2.27 x 104 2.70 x 101F 5.67 x 101P

6 3.53 x 10“ 1.16 x 101P 1.52 x 105 9.50 x 103

a 1.36 x 106 1.00 x 101+ 6.45 x 106 1.00 x 10‘P

10 9.40 x 106 4.30 x 103 4.05 x 106 4.87 x 105

12 3.56 x 107 3.00 x 103 3.96 1 107 5.30 x 103

14 1.95 x 108 1.50 x 104 6.90 x 107 1.30 x 104

16 1.84 x 108 5.30 x 103 5.16 x 107 6.13 x 103

 

1 Total bacteria counts are expressed in 105 number of

or5anisms per square inch Of skin surface area.

2511 birds in this study were packa5ed in polyethelene

ba5s and air cooled.
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Raw Udor ranel ‘ata:

LO Official raw Odor panel was conducted during this

reiection were recorded.
L

F
f
)

study. “nly dates 0

aejection dates as determined by raw Odor were consistent

with results Obtained in Study III. The onl difference was

thet in Study IV both the control and tre a‘ted bi ‘ were

declared unacceptable after nine days Of store5e. In Stucy

III the treated, unpacha5ed birds were desi5nated unaccept-

able four days sooner than were the unpackazed coiltrols.

r
—
l

aste ranel Data:

“ ten member taste panel desi5ned to fully test the

accuracy and ability of people to detect flavor differez1ces

between cooked chicken meat with high and low bacterial con-

tamination, was used in this study.

The results shown in Figure 8 and Table I; reveal that

there was little difference, if any, from the standpoint of

flavor whether a bird contains a hi5h or low bacteria popula-

tion witiin limits of this study.

Fi5ure 8 shows that there were little differences in

flavor between frozen a1c unfrozen control birds. In fact,

after 14 days Of stora5e, when the unfrozen bird was consid-

ered putrid, the scores for the controls were the san-e

5ure 8 and Table II also show that the treated unfrozen

bird, which was considered unacceptable after nine days Of

storage, actually improved in flavor as determined by this
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heterOQeneous taste l......nel. -ne ilavor score attained oy the

(
J

: 0
x

c
)

treated, unfrozen bird after two days of stora5e za-

Contared to 5.30 after 14 days o1 store . These birds
’3

.L r"

v.

L)

would have also been considered unacceptable aiter nine days

0 a 1 - ': - a: -.. .' ..T' in D i

01 storaoe and con31uereu putlid alter 14 days 01 stora5e.

:15ure 6 also snows that there were only m1nor ilavor

"O

difi bet een birds with hi'h and low bacterial(
I
)

rence 0
1

counts. In this case tne re5ression lines for the frozen

treated bird and tie unfrozen control are identical.

“fter 16 days of storage it was decided to contin e the

taste panel, but only supply the panel members with cooked

samples of irozen, low bacteria count chicken meat which

iad been thawed the evenin5 before cookin" On the 16thL).H
4

(
‘
1
)

)
4

d y after processin5 the scores were practically 'dentical

with those obtained on the 14th day for unfrozen birds.

10 noticeable differences were detected between thi5h and

breast meat.

n donparison Cf Laboratory and Commercial

dhlortetracycline Treatments

BacteriOIO5ical Data:

A comparison of results obtained from chlortetracycline-

treated birds prepared in both laboratory and a commercial

processin5 plant revealed the importance of sanitation.

.3i5ure 9 reveals that the commercially trea ed birds had a

hi5her initial bacteria count by almost one 10?. “fter
J o
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three to four days of storage the bacteria on the commercially

treated birds began a steady increase. This is contrasted

by the bacteria on laboratory prepared birds which did not

increase rapidly until after 10 to ll days of storage. Com-

mercially trea ed birds begin to show a marked increase in

micro-organisms approximately seven to eight days sooner

than did similarly treated laboratory birds.

5 comparison of the actual bacteria counts listed in

Table X shows that laboratory birds did not reach a bacterial

population level of 1.00 x 106 or more until after 16 days

of storage. Commercially treated birds reached this level

after only eight days of storage. .

Due to the higher initial bacterial contamination on

the commercially treated birds, it is concluded that this

fact is responsible for the faster deterioration and spoil-

a e as compared to laboratory treated birds. Sanitation,C‘

0

apparently could be greatly improved in the plant which

supplied the birds for this study.

haw Cdor ranel Data:

The commercially ‘repared, chlortetracycline-treatedi
.L

J

birts started to show marked increases in microbiological

growth after three to four days of storage. This observa-

tion was substantiated by the raw odor panel findings. 9f-

ter four days of storage the scores of commercially treated

birds dropped below those of birds prepared in the laboratory,



TABLE X

L.B““'Tc.{ V3?813 JOuhlnoI.

T2UE'TA11VT CF FRESI IfILLED

IOULTRY LSAT Z T11

CEELCQTth.m.CT.111.

(Total Bacteria Counts)l

 

 

Storage lime Laboratory Storage Time CEMmercial

LDays) Treatment (bays) Treatment

1 9.65 x 102 l

3 a h
2 n.10 X 10 -2 1.52 X 10

3 6.46 X 102 3

8;

a 1.24 x 101F a 3.69 x 10‘P

5

8C. 5

6 l.h4 x 10

7 2.31 x 103 7

- 3 5E 6
8 1.60 X 10 8 3.74 X 10

9 3.01 X 103 9 6

10 3.00 x 103 16 3.32 x 10

11 2.19 x 10“ 11

12 2.14 x 107

1.3
5 1;; , 7

14 1.25 X 10 14 7.03 X 10

15 1.27 X 105 15

16 2.12 x 106 16 1.23 x 105

 

1 Total bacteria counts are eXpressed in log number of

organisms per square inch of skin surface area.
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Figure 10. The difference in scores between birds of the

two treatments increased with time. This difference is

significant at the 0.5 percent level for the entire test

Taste Panel Data:

Flavor scores were recorded for each individual study,

but the results indicated no basic preference by panel mem-

bers for either birds with high or low bacteria counts.

however, figure ll shows a difference between comxercial,

chlortetra ycline-treated birds and similar laboratory

treated birds. The differences between the scores are

not as imgortant, however, as are the first and last scores

for the two groups.

The flavor of laboratory-treated birds was superior

to that of commercially treated birds throughout the

entire test period. However, the findings of separate

studies indicated that people cannot detect noticeable

differences between birds with h'gh and low bacteria

q

populations after the meat has gen thorourcly cooked.a

.

E—:.‘l—

Commercial roultry Processing

slant Sanitation survey

lfter observing the results of Study Ill it was decided

1,.

to visit the commercial processing plant from which the birds

were being obtained. Swabs were taken on birds at several
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Under laborctory processin"

wes more effective in ex ending shelf- ife 01 fresh

poultry meet then oxytetrecycline or chlorine.

Fresh poultry r1ect, treated cormierc ell; with cblortetre-

cycline, deteriorated 1t 1 rate si3nificcmtly hi3her them

poultry receiving the same treatment and processed under

laboratory processing conditions.

illortetrecycline-treeted commercial bi1ds were considered

unacceptable from 7 to 8 days sooner than similarly

re1ted laboratory birds, 1ccoroirg to results of a raw

odor panel.

'1..-

Fresh poultry mee'.t will O-nei llv be rejected for eccep -
d

ability when bacterial contamination reaches a population

F
4
)

0 ,. , , . .
o , or near, 1 x 10 , accordinr to raw ooor determinations.

x.)

Bacteria counts of chlortetrecycline-treated commercial

birds ree.cned a bncter 1 population of l"106 from 7 to

3 deys sooner than similarly treated laboratory birds.

So apparent relationship exists between becteriel contem—

ination and cooked flavor of breast and thi3n chicken

meat (without skin),1ccordixg to results of taste panels.

nesults of a poultry processing plant sanitation survey

Siowed that bacterial inhibitors are no substitute for



7O

plent sanitation. Unless 1 ri3id sanitation pro3r1n

is emplored in this glsnt, no value can be attainedI

f

V -

w

by usin3 chlortetracycline or any otner bacteriel'

inhibitor.

I .

- 1 nu ‘ 1. o ‘.- - ’r- .1 J- ‘ V

:resn Cniclen meet treetv C d co mercially with chlortetra-

D

-'.

- .1 . - . - I“ ~ . —\ ,“g . - --‘ r‘ - ‘\ ~ . \ , ~C.

cycline in 1 sinule processino plunt we; no more e lect-

ive in extendin' shelf-life than unt“eeted birds fromQ

71 .113- a ,.

tne Dumb Plant.
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