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Robert J. Dunn

The streain on world food resources brought about by
a rapicly incressing nonuletion, coupled with excessive
food snoilagé losses, create demands upon technologists of
the world to develop more efficlent methods of preserving
and marketing food. This thesis embréces the present and
notential uses of antibiotics as food preservatives,

The méthod used to develop this topic was primarily
a review of literature on many aspects of antibiotics:
history, rmode of action, medical and legal implicetions,
and avplicatior. to food nreservation, Correspondence with
workers in the fields of expnerimentation, production, and
sales of antibiotics, and with an suthority in food
retailing, brought responses of particular {importance to
this thesils,

The ma jority of antibiotics are bacteriostatic in
nature, while sore exhibit arti-fungel rroverties. As food
oreservétives, they cen delay only thaet spollage ceused by
bacteria or fungi., They have no effect upon spoilage
caused by chemicel, enzymetic, oxidative, or autolytic
activity. For the permmnent preservation of foods,
ahtibiotics must be used in conjunction with established
me thods of sterilization such as heat, refrigeration, anti-
oxidants, or possibly with some of the more recent experi-

mental methods such as atomic radiation, ultrasonic

radiation, microwave heating, or freeze-drying.



Experimentation and cormmercial aonlication of
antibintics has been directed primerily at short-term
vreservation of highly perishable foods such as meat,
fish, vpoultry, fresh vegetables, and cheese. Antiblotics,
when used in conjunction with refrigeration, hevs exterded
storage life of fresh noultry mesat arcroximately one wveek,
The storage 11fs of fresh fish held in antibilotic-containing
ice can be extended one week or more, . -

Fresh beef treated with antitliotics can be stored
for as lcng as nineteen davs at room temnerature without
spoiling. In areas where refrigeration facilities are
unavallable, antibicties could revolutionize meat
distribution, More ranid tenderizatinon of meat can be
accomplished by permitting stordge at room temneratures
~ immediately after slaughter,

Experimental preséfvation of green 1eafy vegetgbles
by pre-and post-harvest aopplications of antibiotics has
proven effective in adding from one to three deys to |
refrigerated storage 1ife, Commercial application of
entibiotics to these foods is hampered by the onresence of
residues vhen the food is consumed, Water rinses after
treatment may overcome this oroblem. Such anplications may
depend upon the discovery of new antibiotics which are not
'harmful to the human body and are nnt gsed in human

medicine,



Subtilin and nisin have shown some promise in
reducing the time and temnersture necessary to sterilize
foods by heat. However, neither antibiotic has exhibited
the ability to vronduce complete destructiosn »r permanent
inhibition of food polsoning organisms. Nisin has also
proved effective in preventing defects in processed cheese,

The future of antibiotics in food nreservation lies
with the ability to adant theee substances to processes
involving many different kinds of preservetion techniques,

each acting uvon one tvpe of food snoilage,
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CHAPTER I
INTRODUCTION

War, the threat of war and the pressure of
rapidly exnmanding populations upon food supplies
are slowly focusing world attention upon three
things connected with food: the search for new
sources, the search for increased nrnduction and
the prevention of waste,l
This study was designed to gather together available
data on the present and possible future uses of antibiotics
in the preservetion of foods., It is a compilation of data
written by numerous authors in all fields of food
production, distribution, marketing, and technology.
Because of the importance of food pressrvation to the
entire world ponulatiorn, an effort was made to consider

the possibilities of antibiotic food preservation, not only

in the United States, but in the entire world,

Prediction 2£ Yorld Population

"lorld population is increasirg at the rate of-
approximately 5,000 persons per hour, A new population
equivalent in size to the United States 1is added every

three and one-half years; that of India is added every

1g, A. Bottomley, "Food Additives--Preservatives,
Antioxidants and Antibiotics," Food Technology in
Australia X:2 (February, 1958), p. 63.
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eight years.® The United Nations estimates that the
population of the world will increase to 2,910,000,000 in
19603 to 3,830,000,000 in 1975; ghd to 6, 270,000,000 in
the year 2000. This represents a 115.5 per cent increase
from 1960 to 2000, Unfortunntely, the largest increases
are exnected in under developed countries such as Latin
America, Africa, and Asia, Each of these countries will
at least double their populations by the year 2000.4 The
Ccarribean Islands, M1ddle America, and South America, which
have exhibltqd the most rapid human increase of any ma jor
area of the world, are expécted to increase their
populations by 188 per cent by the year 2000.5
This tremendous increase in population is due both
to an increasing birth rate and a decreasing death rate,
Life expectancy of white males in the United States in-
creased three years during the veriod 1945 to 1954, 1In

Hungary, ten years were added to normal life expectancy

during this seme period.® There has also been a

2vpive Thousand Million by the Year 2000," United
Nations Review IV:1l (July, 1957), p. 30.

Skingsley Davis, "Recent Population Trends in the

New World: An Over-all View," The Annals of the American

Academy of Political and SociaT ScTence CCCXVI
arcn, Tg58), Pe 4,

41v14,
S1bid., pp. 2-4. |
6mpive Thousand M1llion by the Year 2000," p. 31,






revoiutionary decline in mortality in the prast few years,
Sulfa drugs, and more recently, antibiotics, have been
responsible for a large percentage of thils decrease. It is
ironic that technologists are now looking to these same
substances to help 1hcrease present food suoplies to the
level necessary to properly feed people over & longer span

of 1life.

world Food Supplies

The Food and Agriculture Organization of the United
Nations was established to study and try to solve problems
involved in feeding the peoples of the world.

At the time when FAO (Food and Agriculture Orgenize-

tion) was established, at the end of the second
world war, one problem above all existed, which

it was the new Agency's business to try7and solve:
there was not enough food in the world,

Many millions of people are still undernourished.
This undernourishment has not changed very much since 1945,
except that per cavita production is now slightly above
prewar levels. These are average figures for the entire

world, however, and they conceal the extreme levels of per

capita production at either end.® To draw a compartson

Trood and Agriculture Organization, Millions Still
Go Hun (Rome, Italy: Food and Agriculture Organization,
United Wations, 1957), p. 1.

81vid., p. 2.



between the United States and one of the under
developed countries of the world, the following statistics
are offered:

United States India

Daily Calorie Intake 3,117 calories 1,640 culories

Daily Protein Intake 90 grams 44 grams

The vpeople of India, like the peoples in many areas of the
world, are fed only half as well as the people of the
United States,

There are, of course, meny factors which control the
amount of food availeble to certain neonles of the world.
Food survluses ere maintained in many areas of the world
while the neople of other nations go undernourished,
Transportation alone is not the complete answer to this
prdbleﬁ. The Food and Agriculture Organization of the
United Nations has defined a part of this vroblem as the
"distridbution problem."”

By"the distribution voroblem' is mant not merely
the mechanical digtribution of such food as is availe
able in any part of the world at any given time, but
rather its availablility for consumntion where, and at
times when, it is most needed. It is of 1little use ‘
for a government, a majority of whose people may be
living on the verge of starvation, to know that ten
thousand miles away there are vast supplies of
materials for feeding them, even if those surplies

were of a sort acceptable to thege fami shed peopls,
which all too often they are not.

%1bid., p. 3.



Part of the answer to nroverly feeding the increased
population of the world lies in increased production,

vart 1lies in improved distribution, vart lies in education
of the population as éo the bestjfoods to eat, and psrt
lies in the reduction aof waste by imoroved preservation
practices., This thesis is concerned with one pﬂase of this

oroblem, preservation with antibiotics.

Waste 12 Food Marketiqg

There is no exact figure on the amount of food that
1s wasted during the process of getting it from the
producer to the ultimate consumer, Numerous studies have
been made to estimate food waste, T'aste can be caused by
‘1mproper uée of the elements of production, by an
imbalance in production causing some foods to go unwanted,
from disease and insects, from poor handling and storage
conditions, from becterial and other types of spoilaée,
from improver cooking, and from waste in the home due to
improper buying. Some of these wastes can be controlled
very easi%y while others require a great deal of re-
educatioﬂ.of oroducers, distributors, and consumers,

One author has estimeted that, "Each year enough
food to maintain 150,000,000 people is lost through

spoi;age."lo Losses in various food products varies both

1oBottomley, loc. cit,






with the verishability of the item and the type of
handling 1t receives. & study of rail shimments of fresh
fruits and vegetables received at New York City during the
seven year veriod from July 1, 1935, to Aughst 1, 1942,
revealed thct the average decay per carlot was 2,1 ver cent
for fruits and 3.8 per cent for vegetables, The following
conclusions were drawn from this study:
By assuming that decay occurred in the carlotis
not inspected to the same extent es in those ine
spected, it was estimated that for the veriod under
study decay of these 45 commodities during rail
transit to New York City totaled nearly 3,000
carlots annually,ll
Another source estime ted that of 100,000 cars of
vegetables shivved from Floride to New York in 1952 and
1953, the equivalent of 4,000 carlots were discarded as
apoiled.12 According to a scientist from the United
States Army Auartermaster Food &and Container Institute,

approximately $74.00 of each $1,000.00 of self-service food

store fruit and vegetable sales is lost through spoilage.l3

11James S. Wiant and C. 0. Brautley, Sproilage of Fresh
Fruits and etebles in Rail Shiprents Unloaded at New York
1‘§’%‘5- 5 VnTEed States Lepe rtment of Agriculture,
ETF%ular 773 (Washington: Government Printirg Office,
June, 1948), o. 2. '

12v5504 Antibiotice: Market Meteor," Chemical end
Engineering News XX)IV-SO (December 1C, 19567} r. 6108,

134arry E. Goresline, "Food Spoilage and Deteriora=
tion," Handbook of Food and A riculfure Fred C, Planck,
Editor TWew York: Kelmhold Fu ng ‘connam 1955), p. 390.



Losses in the marketing of chifckens and turkeys
during the veriod 1942 to 1951 emounted to over
$132,000,000, or 11,5 ver cernt of total poultry production
during this veriod,l4 "Approximately twenty-one ver cent
of an snnual shell egg vproduction of 2,600,C00,000 eggs 1=
lost annually, twelve vrer cent of which is due to quslity
deteriorstion.l® Losses in marketing beef, lamb, nork, or
veal have not been estimated tv the United Stetes

Devartmrent cof Agriculture,

Brief Fistory of Food Preservation

¥Man has known for meny years thst food will svpoil
before it is consumed unless some method 1is used to prevent
the growth of bacteria and other orgenisms. People living
in ancient times preserved their food by drying it in the
sun, keening it refrigerateh in snow or natural ice, and
by salting 1t. Accidental ferméntation of grape julce and
curdling of milk led to the manufacture of wine and cheese}
Meat and fish were preserveﬁ while hanging over a burnirng
fireplace, Lime water as a preservative for shell eggs

was discovered in China years btefore the birth of Christ,

14Agr1cu1tura1 Research Service, Losses in
hgriculture, United States Devartment of Agriculture,
gricultural Research Revort ARS 20-1 (Vashington:
Government Printing Office, June, 1954), o. 157,

1sGorealine, op, cit., n. 396.
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The science of food technology probatbly started with

Nicholas Aprert's discovery of cannirg in 1800.16

Hoviever,
not until 1895 did Samuel C. Prescott and william L.
Underwood apply the science of bacteriology to food
spoilage.17 The cdiscovery of quick freezing by Clarence
Birdseye in 1925 was a mllestgne in food preservation,
¥1ith this process, foods could be kept in almost a natural
state for extendsd pericds of time.
Until the recent discoveries of radiation, ultra-
sonics, and antibiotics, there were but a few methods of
food vnreserveticns (1) drying; (Z) salting or nicklinrg;
(3) chilling or freeziné: (4) chemical preservation;
(5) heating or hermetiéally seslirg and heating; anéd
(6) inhibition of oxidation by rackeging or antioxidants,
These methods have not been fully adopted by
veople throughout the world beceuse they cause changes in
the taste and consistency of foods. The majority of
people prefer to consume foods as close to the natural
state as possible., ladistion, ultrasonics, dehydroe
freezing, and antibiotic-treatment have been developed to

better satisfy these desires.

16pskel G, Clsen and Daniel A, Mills, "Recent
Advances in Food Technology," Mechanical Engineering
ILXXVIII:9 (Serntember, 1956), n, BUS.

171p44. -



Radiation vpreserves food by killing snollage
organisms with ionizing radiations from redioactive sube
stances or.high voltuge electrical machines, These
radiaticns are cééable of destroying bacteria but often
cause disagreeable flavors and odors when used in
sterilizing doses,

Freeze-drying, which has been used successfully by
vharmaceutical manufacturers in the production of sensitive
drugs, showe a great deal of promise in food preservation.18
Such fcrods as mushrooms, carrots, beef rib and sirloin
steaks, veal cutlets, pork chops, lobsters, shrimp, strew-
berries, and several kirds of fish have been treated, Peas
have been changed to miniature ping pong balls and chicken
breasts to balsa wood consistency by a process in which
the food is frozen and placed in a vacuum chamber which
causes ice crystals to turn directly into vapor without
melting to water, Some of the advaﬁtages of this method
of vreservation are: (1) that food processed in this way
does not have to be refrigerated, and (2) these foods can
be reconstituted with almost any liquid. Certain technicel
problems still must be solved before freeze-drying can

become a commercial method of food preservation, The

18tpreeze-Dried Food," Time LXIX:20 (May 20, 1957),
po 61. ’
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process is difficult to apoly and has nnt yet been adopted
commercially to use on lowecost materials like food.

Ultrasonic waves have been successfully used in the
prevention of crystallization of honey, "The results were
astonishingly successful in every resnect,"19 Passage of
sound waves through milk have been showr to improve the
efficiency of homogenization.zo Mercury-in-gas resonance
radiation, which is a type of ultrasonic radiation, voroved
to be less expensive and produced less flavor change then
atomic radistion of milk.g1 Ultrasonics anpear to have
limited apprlication in food preservatién but perhaps
further exverimentation will prove these ultra-high
frequency sound waves to be helpful in combination with
other methnds of preservation.

Each of the above.new methods of preservation has
certain hurdles to pass before it cean be accepted on a
commercial scale, That one will emerge as the only method,

or as an individually imnortant method of preservation is

19g0crates A. Koloyereas, "Preliminary Report on the
Effect of Ultrasonic waves on the Crystallization of Honey,"
Science CXXI (March, 1955), p. 340.

207, L. Newcomer, et al., "Effect of an Electric
Current on the Efficiency of Homogenization of Ultra=
sonically Irradiated Milk," Journal of Dairy Science XL
(November, 1957), p. 1422, -

21"May Can Fresh M1lk," Science News Letter
IXVII:13 (March 26, 1955), p. 197,
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11
extremely doubtful. Each will be used in combination with

other methods to help prevent food snoilage.

Antibioticse in Food Preservation

Just as'atomic radiation and ultrasonic radiation
must be used in combination with other methods of preserva-
tion, so must antibiotics depend upon refrigeration or
canning to provide the greatest benefit in spoilage
prevention. R. C. Kercey, F, C, Visor, and C. L.
vrenshall, of the Chas, Pfizer Commany, have listed a
number of ways in which antibiotics might be used in
foods:

) The following general arplicetions for antie
bilotics in foods offer interesting possibilities:

(1) as adjuncts in the sterilization of foods by
heat; (2) to prevent tre bullde-up of bacterial
contaminants prior to organic processing, for
example, in the premaration of frults and vegetables
for freezing; (3) delaying the deterioration of
perishable fonods during transvortation and marketing;
(4) as an adjunct to refrigeration, thus delaying the
onset of spoilage in fresh foods; (5) preventing the
growth of food poisoning organisms in certain
processed foods; (6) controlling contaminagéon in
biological processes suck as fermentation,

These nossibilities will be discussed in this
thesis, Chapter II will cover the natvre and act;on of

antibiotics, exnlaining how they work and how they might

22p. C. Kersey, ¥, C, Visor, and C. L. Wrenshall,
"Residual Antibiotic Levels in Food Products During
Storage and Processing," Antibiotics Annual, 1953-1954
(New York: Medical Encyclopedia, 1954), p. 438,
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12

be aprlied to food vpreservation., Because antibiotice are
primarily trerapeutic aids, their use in foods could have
some effect upon their medicinal values. The attitude of
the Food and Drug Administration on the application of
antibiotlics to food has changed in the past ten years,
Notes on this regulatory agency's attitude are made to
determine the reason for the change.

The third chapter covers the anplication of
antiblotics in the vreservation of meat and fish. Although
the use of these drugs in meat and fish sold in the United
States is still not sanctioned under law, thLe governments
of Canada, Costa Rica, Brazil, and Columbia now permit
their preservation with ahtibiotics. The fourth and fifth
chapters are concerned with methods of application and
benefits to be derivel from the use of aﬁtibiotics on
poultry meat and on fresh fruits and vegetables respectively.
The application of antibiotics to heat sterilization by
canning 1s discussed in Chapter ¥I. Antibiotic treatment
of dairy products, eggs, and fermentat}on products are
covered in Chapter VII.

The fact that antibiotics will probably not be used
alcne in food nreservation, and the reasons for this, will

be discussed in Chanter VIII.



CHAPTER II1
THE NATURE AND ACTION OF ANTIBIOTICS

This chapter is designed to acquaint the reader
with a few basic facts about antibiotics, whet they are,
how they act, their limitations, and h?w they might be’
applied to the preservation of food. Included will be a
brief higtory of antibiotics and antibiotic substances
from the time the foundations.for antibiotic knowledge
were laid down tc the present commercial production of a
great number of tlrese extremely beneficisl substances.

The medical and legal aspects of the use of
antibiotics in food preservation, particularly'those used
in human medicine, and the effect which tleir continued
ingestion might have upon the human body will be discussed.
The development of antibiotic-resistant sﬁrains of micro-
organisms may effect the future application of antibiotics
T o food preservation,

The Food and Drug Admiristration of the United States

Department of Heslth, Education, and VWelfare has made

statements regarding tke commercial use of antibiotics in
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food preservation, The attitude of tlis regulatory agency
will be examined in the light of recent developments in
antibiotic preservation., Finally, the cost of antibiotics
will be discussed in relation to the benefits which they
can offer the world in terms of prevention of weete due to

food snoilage,

Definition and Source 32 Antibiotics

The word antibiotic 1s mede of two Greek words,
"anti" and "bios," which mean "against 11re, "1
Selman A, Viaksman, a piloneer in the field of anti-
biotics anc¢ discoverer of such well=krown substances as
streptomycin and neomycin, has defined an antibiotic as
follows:
. An antlblotic 1s a chemical substance, produced
by micro-organisms, which has the capacity to
inhibit the growth of and even to destroy bacteria
and other micro-organisms.2
He later modified this definition by adding the
words, "in dilute solutions"” in order to exclude substances

such as acids and alcohols thet have wesk anti=bscterial

activity.® Later definitions have included substarnces

1%origin of Antibiotics," Today's Health X¥XI:4
(April, 1953), v. 4. ' ‘

23eI1man A. Waksman. "What is An Antibiotic or An
Antibiotic Substsnce?,” Mycologia XXXIX (1947), p. 568,

SFe A Robinson, Antibiotics (New York: Pitman
Publishing Company, 1953), p. 9.
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that are prnduced by animals and nlants in addition to
microbes.4

_ The above definlitions indicate that antibiotics are
substances which are capuble of inhibiting or destroying
bacteria or micro-organisms, The principal source of
these antibiotics afe bacteria and molds, the former being
the source of the greatest number,

Apart from peniéillin and one or two bacterial
antiblotics that are made on a comparitively small
scale, the antiblotics of clinical importance are
all cderived from actinomycotes....

Actinomycetes are soil bacteria, normally found in soils
and composts which are associatéd with niants. Soils from
all parts of the world have been sampled and tested (and
continue to be examined) for actinomycetes which produce
antibiotics showing promise in therapeutics., 1In a search
for antibiotics with anti-fungal properties, micro-organisms
have been isolated from Indian fruits and vegetables,
Thirty-nine isolates from two hundred plant sources were

found to have some anti-fungasl activity.6

41bia.
S51bid., p. 47.

6Ma junda and Bose, "Studies on Anti-fungal
Antibiotics. I. Anti-fungal Hicroe-organisme in Incdian
Fruits and Vegetables," J, Sci. Indus, Res, (India, 1955)
Pp. 126-128, cited by Food Sclence Abstracts XXVIII (1956),
P. 118,
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The sources of antibilotics or antibintic substances
appear almost endless, Although the majority of antibiotics
discovered to date have come from soil micro-organisms,
there 1s no incication thet tﬁe soil will continue to be
the ma jor source, Anything which conteins bacteria, fungi,
or other micro-organisms is a potgntial source of these
substances, FPerhaprs the next source will be the sea, or
even the humen bodye. Nisin, an antibiotic which shows
promise in the cheese-making and canning industries, is

derived from a cheese-starter organism, Streptococcus

lactis, normally present in milk.”

¥ode 2£ Action and Limitations 2£ Antibiotics

The mode of actinn of antibiotics is still not
completely known, That they inhibit or destroy micro=-
organisms 1s.sufficient for this discussion,

It has been suggested that the reason why
antibintics have bren so brilliantly successful
in the trestment of disease is thet they represent
the end=-procducts of a long process of natural
selection in which perhaps tens of thousands of
substences have been buillt up by bacteria and
moulds and rejected before the right molecular
architecture was found that produced a substance
capable of giving the organism some advantage oveg
other organisms in the struggle for living-space,

"H. B. Hawley, "Nisin in Food Technology-=1,"
Food Manufacture XXXII:8 (August, 1957), p. 370.

BFQ A, RObinson, 220 ‘C_Lt_-, P. 118,
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This inhibition or destruct30n, however, varles gfeutly
with the specific antibliotic used and witﬁ the medium in
which it 1s used, Each antiblotic is effective ageinst
certain microvbes, some aguinst a select few, and others,
like chlortetracvcline and oxytetracycline, against a wide
variety or broad spectrum'of micro-orgenisms,

Because of their selectivity against bacteria,
many antibiotics may cause an unset in the balance of
nature, and allcw for the more rapid growth of yeasts and
molds, Although this has not been & problem in short-term
preservation of highly berishable'foods, other applications
may be affected.

The food substrate to which the antibiotic is applied
can have a detrimental effect on its activity. Such factors
as acid content; water content, salt concentration, physical
makeup (oil stratification), storage conditions, temperature,
and strain of organisms, ma& have an adverse effect upon
the degree of activity exhibited by an antibistic. Some
substrates may even destroy the antibiotie,

Antibiotics affect different species of micro=-
organisms in different ways, Their presence may cause an
organism to germinéte (change from spore form to mobile
form) more ravidly. The organism may become less heat
resistant, it may stop multiplying, or it mey multiply at

a much slower rate in the presence of certain antibiotics,
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Application of Antibiotics to Food

Because of the aforementioned variations in activity
of antibiotics, their use as nreservitives in food
substances must be carefully studied to insure that spoilage
is being controlled, and that vathogenic micro-organisms
are completely destroyed, Each antibintic which shows
potential for food preservation must be tested undsr actual
field conditinns ir the food substrate to which it is to be
applied, and under conditions of temperatﬁre, pressure,
acldity, etc., thet will exist under actual storage
conditions., Since same antiblotics are destroyed by heat,
thelr anplication in caﬁning is liﬁited; because others
work only with heat to destroy certain organisms, their
activity in fresh food vreservation is limited.

The problem of residues existent when food is
consumed must also be studled and solved, Some antibiontics
are destroyed by normal cook;ng procedures and therefore
find applicafion in preservation of meat and fish thet is
rormally cooked before eating. Others, such as strepto-
mycin, have exhibited extreme stability in storage and in
cooking, and thereforé'have limited applicaetion in food
preservation, Others, like nisin, appear to be digested by

the human body.
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Brief History of Antibiotics

From 1885 to 1939 the reel foundation was laid for
the develdpment of our knowledge of antibictics.9
The antagonistic activities of microeorganisms were first
explained during this time, although no mention was made
"of the production of svecific antibiotic substances, The
first names given to what are known today as antibiotics
were "lethal nrinciples" and "toxic substances."lo
Antibiotics were discovered as early as 1907, however,
these were too toxic to bé apolied in humen medicine,

In 1929, Sir (then Professor) hlexander Fleming
isolated a substance from a mold culture and reported that
it had a veculiar pronepty of inhibiting bacteria.ll No
clinicel tests -of this substance (which Fleming named
penicillin), were attempted at this time although it was
tested on many types of vacteria, Not until 1940 did
researchers finally succeed in getting a dry, stable broth

of the mold which »nroduces penicillin, Penicillum notatum.l2

9Selman A. Waksman, "Historical Background of
Antibiotics," Antibiotics Annual, 1954-1955 (New York:
Medical Encyclopedia, 1954}, p. 5.

101p1a,

11Robinson, op. cit., p. 3.

12Waksman, "Historical Background of Antibiotics,"
Pe 9
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The second world war had started in Eurovne at this
time and a great need for effective theraneutics for war
wounds was expected, American and British sclentists and
drug manufacturers pooled their talents to find methods of
producing venicillin in commercial quantities. Production
of a few million units 4in January, 1943, was increased to
130,000,000 units eighteen months leter, At vwar's end,
twenty drug companies were producing 250,000 pounds of
penicillin to treat 7,000,000 patients a year,13

Actinomycin was i1solated from a soil microbe by
Rutgers University scientists in 1939, followed in 1942 by
streptothricin, and 1n.1943 by str"eptomycin.l4 These
discoveries culminated almost twenty-five years of research
on 80ll organisms by Selman A, Waksman and his colleagues,
Neomycin was also discovered at the Rutgers Universify
laboratories in 1949;15

Bacteria have ylelded nearly one hundred antiblotlcs;
fungi have produced the different penicillins plus one
hundred or more otherss and one hundred and twenty-five more

have come from the actinomycetes, including streptomycin,

13pane L. Thomas, "Broader Spectrum," Barron's
XXXVI:45 (November 5, 1956), p. 3.

l4waksman, "Historical Background of Antibinstics,"
p. 9.

15Selman A, waksman, Neomycin (New Brunsvick,
New Jersey: Rutgers University Press, 1953), p. vii,
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actinomycin, chloremphenlcoi, the tetracyclines, neomyecin,

16

and nystetin, New ones are belng discovered and checked

for their therapeutic values almost dally,

Medicsal Aspects of Antibiotics 35 Food

The principal use for antibiotics at present is in
the prevention and cure of human disease, This, then,
should be the first consideration in any deeision to use
antibiotics in food preservetion, If there is any doubt
about the vossibility of food uses of antibiotics vreventing
or hindering the theravpeutic .value of these substances, they
should not be aovlied to food. Some of the ways in which
antibiotics in food might destroy or lessen their therapeutic
value are through a bullduv of resistance among pethogenic

~organisms, & change in the normal bacterial flora of the
digestive trect and increased sensitivity to the drugs.

Numefous instances of development of antibiontice

"resistant strains of pathogenic bacteria have'been reported
by medlcal authorities., Micro-organisms in the bodies of
one=fifth of a group pf mice which were fed low doses of
antibiotics for one month were found to be more resistant to

the druga.1'7 There apwe ars to be no doubt thats

leWaksman, "Historical Background of Antibiotics,"
Pe. 11,

17"Report Danger of Foods Preserved by Antibiotics,"
Science News Letter IXXI:19 (May 11, 1957), p. 297.
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The continued use .of an antibiotic in a given
locality leads to the avnearance of resistant
strains there and, for this reason, the antibiotics
in common use in American hosvnitals are changed
almost annually,.l8

An increase in the resistance of rmicrococci found in indoor
hospital air to the antibiotics used in that hospital has
also been noted.l9. However, there have also been revorts
that the danger from controlled, intelligent use of anti-
biotics is vrobably not great,

It apoears, therefore, that the danger of the
Formation of strains of bacteria resistant to antie
biotics is not as great as might avpear from some
of these renorts; however, it seems established
that the promiscuous use of antibiotics may result
in an increassd resistance of certain strains to
some of them,

In an experiment in which 243 children in rural Haiti were
fed-a daily dose of fifty milligrams of oxytetracycline for
nine months, no increase in resistant strains of micro-

organisms could be found, 21

18y, Ingram and Ella M. Barnes "Problems in the Use
of Antibiotics for Preserving Meat," The_Journal of Applied
Bacteriology XVIII (1955), p. 5594

19prank B, Engley, Jr. and Josevh A, Boss, "The
Comparative Antibiotic Resistance of Airbourne Micro-
organisms Isolated from Hospital Areas," Antibiotics Annuel,
1956-1957 (New York: Medical Encyclopedia’, TO57); p. 638. —

20w, F. Von Oettingen, "Untoward Effects Resulting
from the Indiscriminate Use of Antibiotics," Antibiotics
Annual, 1954-1955 (New York: Medical Encyclovedia, 1955),
Pe 37!.

2lElmer H. Loughlin, Aurele A, Joseph, and
Louverture Alcindor, "Extended Low-level Dosage of



ﬂ»é;m j~
[y
i .



23

One effect of antibiotics on the human digestive
tract may be to suppress the normal bacterial flora and
lead to secondary infections which are usually less serious
in nature than the disease but may lead to fatal complica-
tions.22 Long-term, low=level feeding of certain
antibiotics may also result in a deficiency of certain
vitamins .25 Ho&ever,.in the majority of cases, low-level
feeding of antibiotics to school children and to geriatrics
has produced only beneficial results, with an increase in
growth and general health improvement. The benefits of
low-level antibintic feeding have been demonstrated in
animals by a twelve to twenty-two per cent increase in
growth of swine ove} exﬁected basal rates.,?4 Chickens have
also shown improved growth rates, as have other meat
anim ls,

Another problem which may be encountered in the use
of antibiotics in food preservation is that of sensitivity

and reactions to these drugs by some peonle. Penicillin

Oxytetracycline," Antibiotics Annual, 1957-1958 (New York:
Medical Encycloveila, I958), p. 97. ) '

22yon Oettingen, op. cit., n. 372,
231p1d., . 373. _
24henry wWelch and Felix Marti-Ibanez, "Summetion

and New Perspectives," Antibiotice Annual, 1954-1955
‘(New York: Medical Encyclopedla, 1958), p. 1143,
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appears to vroduce the greatest number and most severe
reactions while the broad spectrum antibiotics produce
rare and non=-gevere reactions.25 These facts suvport the
use of oxytetracycline and chlortetracvcline in food
preservation, The ma jority of the reports of deaths due
to severe reactions to antibiotics have been traced to
improper administration., Over 6,000 pounds of beef treated
with antiblotics were consumed by known persons during
trials with meat nreservation without a single instance of
reaction or development of sensitlvity.26 There have been
no revorted cases of skin rash or dermatitis in versons
working with antibiotics.in feed mills or in grouns

experimenting with fresh meat preservation.ev )

Legal Aspects of Antibiotics in Food

The use of antibiotics in food preservation is under
the regulation of the Food and Drug-Administration,

Section 408 of the Federal Food, Drug, and Cosmetic Act

25Henry Welch, et al,, "Severe Reactions to
Antibioticse-A Nutionwide Survey," Antibiotics Annual,
1957-1958 (New York: Medical Encyclopedia, 19587, p. 308.

26"antibiotic Prolongs Meat Storsge Life," The
National Provisioner IXXXIII:22 (November 26, 1955), p. 104,

27rred R. Deatherage, "Present Status of Antibiotics
in the Preservation of Food," A panel discussion,
Antibiotics Annual, 1956-1957 (New York: Medical
Encyclovedlis, 15515, P. 1120,
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provides for the establishment of safe tolerances for
residues of vesticides on ruw agricultural oroducts,
Before a tolerance will be established by the Food and Drug
Adminiétration, the drug manufacturer must prove: first,
to the United States Department of Agriculture that the
drug has usefulness on the product; end second, to the
Food and Drug Administration that no harmful effects
will result to the consumer,

In February, 1953, the Secretary of Heslth,
Education, and Welfere made the following statement in
regard to antibintic use on foods:

The presence of antibiotic drugs in foods intended
for human consumotion, or the direct or indirect
addition of such drugs to such foods, may be deemed
an adulteration within the meaning of section 402 of
the Fedaral Food, Drug, and Cosmetic Act .28

A few years later, Wilton P, Rankin of the Food and
Drug Administration, stated the position of that agency
after certain exveriments had nroven the velue of anti-
blotics:

1. They may be used 80 that no residues remain

in the food., This 1is accentable,

2. Thev may be used so that residues remain in

the uncooked food provideds
a, The food is always cooked,
b. The cooking destroys the antibiotics,

c. The official tolerance has been
' established under the Food, Drug,

28mantiblotics in Food Preservution--Public Health and
Regulatory Aspects," Science CXXVI:3248 (December 6, 1957),
p. 1160,



and Cosmetic Act for the residue that
remains in the uncooked food.,
_ d. The residue is within this tolerance,

3. Antibiotics have been nrovnosed for uses that
will leave some of the chemical in the food
as it is eaten, Their safety under these
conditions has not been establislied. They
should not be used in this way until we
know more about the effect of 559 residues
on man and on micro-organisms,©

The use of antitiotics on vpoultry has bteen
established and sanctioned under law by the Food and Drug
Administration, The tolereance of antikiontic on rew poultry
has been set at seven paerts per'million. This food is
presently the only one on which antiblotics may be used in
the United States, However, petitions have been vlaced
with the Food and Drug Administration for tolerences of
antiblotics on fresh fish,

The government of Canada has ayproved the use of
antibtiotics in the preservation of fresh fish, with an
eetablished.tolerancé of five parts per million, Columbia
and Costa Kica permit antibiotlc preservation of teef,
and the government of Brazil allows antibiotic preservation

of beef, noultry, and fish,

Economic Asvects of Antibiotics 13 Food Preservation

The first chapter has indicated the amount of loss
in food supplies throughout the werld, If antibiotics

p—

29"antibiotics for Fishery Producte Preservation,"
Commercial Fisheries Review XVIII:1l2 (December, 1956),
PD. 2n-2¢g,
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coulé reduce tr.is loss s feﬁ percentagé voints, their use
would be economicelly feasible, The justification for food
additives such as antibiotics are orimarily from the
standnoint of cornsumer benefits: they should maintain the
nutriticnal quality of the foods; they should enhance the
keeping quality or stebility of the food, thus reducing
waste; they should make the food attractive; or they
should provide essential aids in the rrocessing of foods,
thus reducing cost o0

Antibioticéihave been shown to prevent waste and
maintain the nutritional quality of foods over extended
storage periods, The'cost of doing this has been minimal
and some retail?rs and processors are willing to absorb
this added cost for insurance of a better rroduct,

\

Oxytetracycline treatment would cost armroximately & mill
to one cent per pdound of food treated;31 the cost of
chlortetracycline trestment is about one-third of a cent
pér pound;32 the cost of oxytetracycline to the poultry
processor 1s only sbout four-tenths of & cent per

-

30R. A, Bottomley, "Food Additives--Preservetives,
Antioxicents and Antibiotics," Food Technology in
Australia X:2 (February, 1958), pp. =63,

31Loughlin, Joseph, and‘Alcindor, op. cit., p. 95,

32"Antibiotics and Food," Chemical and Engineering
Newe XXXIII:50 (December 12, 1955), p. 5368,
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poundz:sz5 and the cost cf subtilin treatrent of canned foods
has been estimated at cne-tenth of a cent rer can,>4

As new techniques are devised and more antitiotics
are produced synthetically, costs will be reducec withcut
any reduction of benefits, Antiblotics can be a less
expensive method of preservation than‘refrigeratlon in

certain under develcped countries,

Summary

| Antlbiotics are substances nroduced by microe
organisms cavable of destroying or inhibiting other mricroe-
organisms, They vary in their bacteriostetic vnroperties in
that some are capeble of inhibiting & wide renge of
bacteria while'athere can affect 6n1y a select few, The
ma jorlty of entiblotics are effective only against bacteria,
while a few are effective age inst yeasts and molds,

Prdbleﬁs may arise as a result of food preservation

with antitiotics in that certain bacteria are capable of
building up resistance to these substences, This danger is
apparent particularly with the use of antibiotics against
humen parasites, Should human pathogens develop resistance

to a therapeutic antibiotic as a result of long term

33"Food Antibiotics--Market Meteor," Chemical and
Engineering News XXXIV:50 (December 10, 1958), p. 6108,

S4npntibiotic Preserves Food," Science News Letter
LVII:21 (May 27, 1950), p. 325,
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ingestion, new methods of disease control must be devised,
Some persons exhibit reacticns to certain drugs and threlr
presence in food procducts could precrent medical problems,
This sensitivity might be built up as a resﬁlt of lcngeterm
feeding. Because there is ‘1limited proof both for and
against these thcories, food uses of antiblotics must be
limited to those substances which will be destroyed prior
to consumption, .

The Food and Drug Admiristration of the Federal
Government regulates the use of antibioctics in foods under
the Food, Drug, and Cosmetic Act. Tolerances must be
established by this agency, but cnly after the United
States Department of Agriculture is satisfied that the
drug has definite usefulness in the food,

The cost of antibiotic preservation of food is very
minor compared witl the amount of money and food that could
be saved as a result of reduction in spollage, As new
antibiotics are discovered that have potential in food
rreservation, and as new methods are devised to vroduce
these substances at lower cost, antibiotic preservation of

foods will become more wicespread.



CHAPTER III
MEAT AND FISH PRESERVATION WITH ANTIBIOT ICS

The flesh of meat and fish are idecal media for the
growth of bacteria. Man has learned to preserve meat and
fish in many ways: by salting, canning, pickling, and
drying. All of these processes have an effect upon the
taste and appearance of the meat or tish, Freezing and
refrigeration have proven valuable means of holding flesh
foods satisfactorily for short periods of time, however,
mechanical refrigeration facilities are not available in
meny perts of the world.

| Antibiotics have proven to be of wvalue in retarding
bacterial decomposition of fish and red meats, Preservation
of these foods with antibiotics has already been approved by
the governments of at least three countries. 1In the
laboratory, and under simulated commercial conditions,
certain broad spectrum antibiotics have not only extended
the shelf-11fe of fish and meat, but have also sharply re=-

Auced the length of time necessary for enzymatic tenderizing

of heata

Spoilage of Meat _
Scientists at the Ohio State Agricultural Experiment
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Station have isolated ninety-two micro-organisms resoonsible

for meat spoilage.l Bacteria are responsible for surface
spollage and for deep spoilage in meats. In order to pree
vent micros-organism from causing deep spoilage of beef, the
carcass mugt be placed under refrigeration immediately after
killing and dressing. The éctivity of enzymes naturally
present in meats, which are responsible for the "aging" or
"tendorizing" process, are slowed down at low temperatures.
The future population of this country may eventually
require the marketing of more and more lower grade cattle in
retail stores. 1In order to tenderize these tougher steers,
beef must be hung under refrigeration for periods of up to
three or four weeks,

In addition to bacterial spoilege of meats, there is

also damage by yeasts and molds. Although these microe-

organisms are innocuous from the standpoint of the health

of the consumer, they ﬁuat be reckoned with from the stande
point of appearance of the praoduct. Two other types of loss
in quality of meat are oxidative and physical in nature.

The oxidative loss causes a.darkening and browning of tne
surface of the meat, and occurs even if microbial growth
can be controlled. The physical loss, or "drip loss," is a

reduction in weight {body fluids) which can eventually lead

1Mi1ton Silverman, "New Vay to Keep Food Fresh,"
Readers Digest IXVIII:410 (June, 1956), vo. 73.
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to dehycération {quality loss).” -

Methods of Application to Meat

"The first method used for the introduction of antie
biotics into whole animals was the infusion method,"S
This method involved bleeding the animal and phmping an
antibiotic solution through the blood system. The procedure
was difficult to administer and required well-trained
.peraonnelg it was time consuming; a possibility existed of
pumping foreign matter into the animaly and water absorption
by the carcass was excessive 4

Other methods such as spraying and dioving were
found to protect the surface of the meat but had little
control over deep spoilage., Injection of individual
rounds proved satisfactory, but this, too, was time
consuming and required skilled operators,

The most recent method of application of antibiotics
to beef cattle, swine, and sheep, is an injection prior to

slaughter, The antibiontic is mixed in a saline solution

2¢c, F. Niven, Jr., and W, R. Chesbro, "Complemen-
tary Aetion of Antibiotics and Irradiation in the Preserva-
tion of Fresh Meats," Antibiotics Annual, 1956-195v
(New York: Medical Encyclovedia, 1957), p. 858,

SE. M. Sacchi, J. R. McMehan, R. C, Ottke, and
C. L. Wrenshall, "New Methods of Pre-Slaughter Administra-
tion of Antibiotics," Paper presented at 17th Annual
Meeting of the Institute of Food Technologists,
Pittsburgh, Pennsylvania, May 12-16, 1956, p. 1.

41vi4d.
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and injected into the peritoneal cavity of the animal one
to four hours before slaughter. The circulatory system of
the live animal acts as the carrier and distributee the
antibiotic evenly throughout the carcass. The method is
easy to adminlister, and regular’packinghouse employees can
easily be taught where and how to inject the animals .S

In addition to pre-slaughter injection of hogs, an
antibiotic spray was found ﬁeloful in reducing discolora-

tion of exposed areas of flesh,%

Results of Experiments With Meat

Some remarkable results have been recorded on the
antibiotic preservation experiments carried out to date.
A comparison of treated and untreated rounds of beef kept

for forty-eight hours at room temperatures indicates that

5J. R. McMahan, H. E. Downing, R. C. Ottke, H. G.
Luther, and C, L. Wrenshall, "Antibiotic Preservation of
Meats. I. Preliminary Experiments with Intraperitoneal .
Injection of Animals before Slaughter,"” Antibiotics Annual,
1955-1956 (New York: Medical Encyclopedia, 1956), pp. 727-

$ E. K, Sacchi, J. R, Mcluhsn, R, C. Ottke, and R. C,
Kersey,” Antibiotic Preservation of Meats, II. Intraperito-
neal Injection of Oxytetracycline in Beef Cattle,"
Antibiotics Annual, 1955-1956 (New York: Medical Encyclo-
pedla, 1058), pp. 731-73%; H. E. Downing, W. B, Hardie,

J. R. McMahan, and D, C. Billman, "Antibiotic Preservation
of Meats, III. Intraperitoneal Injection of Oxytetracycline
in sheep,"” Antibiotics Annual, 1955-1966 (New York: Medical
Encyclopedia, 1956), pp. /54-738; and H. E. Downing, J. R.
McMahan and C, Baker, "Antibiotic Preservation of Meats, IV.
Intraperitoneal Injection of Oxytetracycline in Hogs,"
Kntibiotics Annual, 19565-1956 (New York: Medical Encyclo-

pedia, 1956), PpP. 737-738. ‘ |
6powning, McMahan, and Baker, op. cit., p. 738,
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all rounds infused with chlortetracycline were sound,
Seven of the ten untreated rounds exhibited some off-color
at some poiht.7 Some beef rounds have been held for as
long as nine days at room temperature without apoiling.8

Perhaps ﬁore significant were the results of
experiments by the same group of workers on whole animals
infused with chlortetracycline. The carcasses were split,
and one side was immediatelﬁ chilled whereas the other was
allowed to stay at room temperature for forty-eight hours
prior to chilling. Steaks from the sides kept at room
temperature far fortyeeight hours and then chilled were as
tender at five days oost-mortem'ae the others were at two
weeks post-mortem and from & taster's péint of view,
indistinguishable from nomal meat.? |

The storage life of fresh ground beef held at 10°C
(50°F) was extended to nine days by the addition of onee
half to two parts per million of chloraphenicol, chlortetra-
cycline, and oxytetracycline, Controls, and penicilline,

bacitarin- and streptomycin-treatod"sampld;\spoilod in

"™, H, welser, H. S. Goldberg, V. R. Cahill,
L. E. Kunkle, and F. E, Deatherage, "Observations on Fresh
Meat Processed by the Infusion of Antibiotics,"” Food

Technology VI (1953), p. 496.

8vantibiotic Prolongs Meat Storage Life," The
National Provisioner CXXXIII:22 (November 26, 19587, p. 105.

9., Weiser, et al., op. cit., p. 498.
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five daya.lo

Camaguey, Cuba was the site of an experiment carried
out by Américan scientists eiploring~the possibilities of
the use of antibioticetreatment in warm climates., Thirty
freshly slaughtered steers, fifteen of which had been
infused with antibiotics prior to slaughter, were sent by
refrigerated truck over & 300 mile journey, The truck
broke down enroute and the beef staiod under the hot sun
for two days while revairs were made., When the beef
finally reached its destination, it was carefully examined
by the researchers. The fifteen untreated carcasses were
completely spoiled while the other fifteen were "suroris-
ingly fresh,"}!

Fresh pork sausage treated with two parts per million
of chlortetracycline could be stored at 5°C (41°F) for
thirteen days whereas untreated sausage was spoiled at
seven days.12 Ten parts per million of the same drug
added to hamburger increased roffigerated shelf-14fe of

this highly perishable commodity from approximately four

10y, s, Goldverg, H. H, -Weiser, and F. E. Deatherage,
"Studies of Meat. IV. Use of Antibiotics in Preservation of
FPresh Beef," Food Technologz VI (1953), p. 166,

11s11verman, op. cit., p. 71.

12prank Gerard, 6neat," Food Manufacture XXII:2
(Pebruary 1, 1957), p. 62, , .
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days to at least ten days.13

commercial Application and Advantages

In December, 1956, the government of Brazll adopted
antibiotic treatment of beef,l4 Shortly thereafter, the
government of Costa Rica permitted commercial treatment of
beef with antibiotics. The advantaées to be gained from
the use of antibiotics in tronical climates are much
greater than those which could be gained in a temperate
area like the United States, of where refrigeration
facilities are readily avgiluble.

The orincipal advantage to be gained from the use
of antibiotics in preservation of beef in this country is
the more rapid tenderization of beef because of the
possible use of higher initial storage temperatures. Since
meat treated with antibiotics can be stored at temperatures
of seventy or eighty degrees for up to nine days without
spoiling, the tenderization process is speeded up. Treated
meat after five days of storage ovroved to be as tender es

untreated meat after two weeks of refrigerated storage.l®

1371 pnt1blotic-Burgers! May Be On The way," Science
News Letter LXVIII:18 (October 29, 1955), p. 280,

14"Food Antibiotics: Market Meteor," Chemical
and Engineering News XXXIV:50 (December 10, 1958), p. 6108,

15weiser, ot 8al., op. cit., p. 498.
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The rapid tenderization of meat can help the vackinghouse
operator move his stock faster and may allow.for the use of
lower grade cattle without long aging periods,

In areas like Columbia, South America, where an
estimated forty per cent of beef nroduction‘is wagted
through shipment delays and spoilage, antibiotics could be
a tremendous 21d.1® Live animals would not have to be
taken to the consumption voint for slaughter, but could
be killed up to five hundred miles away and shipped by
truck.l” The long distances over vhich some animals must
be driven on hoof to slaughter causes a loss in body
weight and a loss in any "finish" which the animal may
have had before it started. It may also be "economical to

£1y meat 1,500 miles or more to market."18

Sgoilage 2£ Fish
- Fish 1s one of the most difficult foods to keep

fresh. The temperature of storage of fresh fish must be
rigidly controlled, for fish flesh will spoil twice as fast
at 4°¢ (39°F) than 1t will at 0°¢ (32°F).1% of the three

16vpood Antibiotics: Market Meteor," loc. cit.

17"New Tricks with Antibioctics," Business "eek
No. 1371 (December 10, 1956), p. 88,

181v44.

19mpntibiotics Use and Quality Assessment highlights
Pish-Processing Technologists Meeting," Commercial Fisheries
Review XVIII:8 (August, 1966), vo. 58, '
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main types of fish spollage - bacterial, oxidative, end
enzymatic - bacterial is the most important in terms
of economic loss. Fish flesh provides an excellent medium
for the growth of bacteria. Drying, smoking, and methods
of cooking devised to prevent bacterial snoilage change the
flavor and consistency of the fish, Freezing is a success-
ful method of preservation but this is expensive and not
always feasible. Refrigeration or storage with ice, the
most common riethods of kéeping fish, can only be used for
a limited period of time,

The fishing industry is &s yet in a black eddy

in regard to sanitation, and it 1s extremely doubt-
ful whether the sanitary conditions in any fish
plant would ever remgsely approach those found in
a modern milk plant,

There is little avplication of Pure Food regulations
in the fishing industry. Tﬂis is due to the rare spread of
communicable diseases directly attributable to fish and to
the seasonal character of the fishing 1ndustry.21 The
fishing industry is widely scattered, consists of many
large and small businesses, and uses a great deal of

transient labor. The "fishing industry is at least two
decades behind the dairy industry" as far as sanitary

2OH. L. A. Tarr, "Present Status of Antibiotics in
the Preservation of Food," A panel Ciscussion, Antibiotics
Annuel, 1956-1957 (New York: Medical EncyclopedIa, 19577,
P. 1115, :

2l1p14.
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conditions are concerned.22

Because these conditions exist, antibioticé, used
properly, could help to keep fish fresh for longer reriods
of time, and also help to improve the sanitary conditions
in the fishing industry, |

Application of Antibiotics to Fiah

For maximum effectiveness, antibiotics must be
applied to fish immecdiately after the catch. At this time
the fish flesh 1s almost bacteriologically sterile, (¥
Contamination comes from the viscers of the fish and the
unsanitary storage places on the ship.

Antibiotlics may be applied to fish by spraying,
dipping, or by incorporation in the ice used to hold fish
while at sea, On shipbtoard, the two most practical means
would be either spraying or the use of #ntibiotic ice, the
latter being the most economiéal and the easiest to apply.
Antiblotics may be applied at the proéeaaing plaqt by
dipping either the fillets or the eviscerated fish into
an entibiotic brine prior to shipment. Dipping might also
be accomplished prior to freezing to provide insurance \

against loss due to accidental thawing during shipment or

[nl

“2J. W, Boyd H. M. Bluhm, C. R. Muirhead, and
He L. A, Tarr, "Use of Antibiotics for the Preservation of
Fish and Sea Foods," American Journal of Public Health
XLVIi:12 (December, 19587, p. 1
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storage.

Ices containing four parts per million of chlortetra-
cycline or five parts ver million of oxytetrecycline have
been effectively used both on shiiboard end dockside for
storing fish.23 Sprays containing one hundred to two
hundred narts per million oxytetracycline and dips varying
from ten to twenty-five narts per million concentration

have proven effective in extending storsge life,

Results of Application on Fish

Experiments Lave been carried out to determine the
effectiveness of entitiotics on the keeping quality of
fresh salmon vrior to canning. The salmon canning industry
is unique in that the fish can be caught only during very
short periods of ﬁhe year, varying from one week to one
month in & perticular location. The average vnack for socke
eye (or red) salmon for the years 1945 to 1955 was slightly
greater than 1,750,000 standard cases of forty-eight pounds
each with a total value of approximately $.‘.'>O,000,000.OO.24
Because of the short period during which the fish can be.

caught, canning facilities are under terrific pressure to

23H. L. A. Tarr, John W. Boyd, and H, M. Bissett,
"Antibiotics in Food Processing. Experimental Preservetion
of Fish and Beef with Antibiotics," Agricultural and Food
Chemistry II (Merch 31, 1954), p. 372.

24pacific Fisherman LIV:L (Jenuary, 1966), n. 83.
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orocess the fish before spoilage begins. Any extension of
the storage veriod over which the fresh salmon can be held
pricr to canning would be welcdﬁed by the salmon canning
industry. _

Oorganoleptic taste tests of fresh salmon treated
with antiblotics indicated the flsh so treated were
considered good until the twenty-fourth to the twenty-
seventh dey of storege. This ccmpares with a storage 1ife
of eighteen cays for untreated salmon,<S

In other instances, fish fillets treated with anti=
biotics were held for eight to thirteen days in satisfactory
condition while untreated samples could be held for only
four daya.26 Haddock treated with.antibiotics bn board
ship were found to remain at too quslity one week longer
than untreated fish,2”7 Shucked oysters packed in half-pint
cans could be stored in crushed ice for seventeen to twenty

days after treatment with chlortetracycline. The normal

25308eph A, Stern, Harmon L. Lietman, Robert E,
Munkelt and Byron Hatherell, "The Potential Avplication of
Antibiotics in the Salmon Canning Industry. 1. Orgenolentic
Evaluations,"” Antibiotics Annual, 1956-1957 (New York:
Medical Encyclopedia, 1957), p. 981,

26"pntibiotics Use and Quality Assessment High-
lights Fish-Processing Technologists Meet,"
D'p o 58-59 [

27"pntitiotic Prolongs Neat Storage Life," loc. cit.
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storage 1ife is approximately six days.ge Experiments
with other fish indicate a two to three-fold extension of
refrigereated shelf-1ife. Storage of round herring in sea
water conteining ten parts ver million chlortetracycline on
board ship and in ice contélning five varts per million of
the antitiotic after landing, orolcnged the storage 1life
approximately ninety per cent at S59°F to 68°F and approxe
imately forty ver cent at near-freezing temneratures.29

Two}methods have also teen devised to prevent
deterlorstion of whale meat, One involves the use of an
antibiotic-dipped harpoon used to catch the whales 50 The
other consists of injecting the antibiotic into the
peritoneai cavity of the whale.31 Crab meat, peeled shrimp,

and shucked clams have also responded well to antibiotiec

treatment for extension of shelfe-life.

28Anth0ny Abbey, A. Richard Kohler, and Sidney D,
Upham, "Effect of Aureomycin Chlortetracycline in the Pro-
ceseing and Storage of Freshly Shucked Oysters," Food

Technology XI (16%7), o. 270,

29y, Tomiyama, S. Kuroki, D, Maeda, S, Hamada, and
A, Honda, "A Study of the Effects of Aureomycin-containing
Sea Water and Ices Upon the Storage Life of Round Herring,"
Food Technology X (1956), p. 218,

30"1errarycir Tested on Whale Meat," Commercial
Fisheries Review XVIII:12 (December, 19565, P. 73,

31"Antibiotics Tested on Whale Carcasses,”
commercial Fisheries Review XVIII:7 (Jsuly, 1956), p. 76,




Advantages of Antibiotic Treatment of Fresh Fish

"It was announced on October 1, 1956, that the
Canadian Lernartment of National Health and Wweltare
anproved the use of antibictics in the preservation of
freshly -caught fish."52 This process is "expected to re-
duce sharply Caneda's fish-spoilage losses, estimated at
some 15¢ of its million ton annual catch,"®® In additicn,
the five parts ver million which Canada allows on any part
of the fresh fish, 1s expected to upgrade the quality of
fish thch reaches the ultimate consumer.°? A recent
survey by the Fisheries Research Board of Canada showed
that forty per cent of the ocean fish reaching consumers in
Ottowa, Montreal, and fﬁronto had lost its original fresh
taste and appearance, although it was still edible.35

There are a great many veovnle in the world who de-
pend for their economic and nutritional sustenance on whale

meat. Since this is an extremely verishable product, end

32mantibiotics Approved for Fish Preservation,"
commercial Fisheries Review XVIII:1l (November, 1956),

Pe. 73,

33"caneda Eats 'Acronized' Fish," Food Kenufacture
XXXII¢S (May 1, 1957), p. 245.

54r, A. Bottomley, "Food Additives--Preservatives,
Antioxidants and Antitiotics," Food Technology in Austrelia
X¢2 (February, 1958), p. 75.

35"aAntitictics Approved for Fish Preservation,"”
po '740
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very difficult to chill because of its size, antibiotics

could prevent a great deal of losé.

The Norwegian fishing industry would benefit from

the application of antibiotics to fresh fish by an exnansion

of .the shipment of fresh cod to the large British market.

Dr. Fred Deatherage of the Ohio Agricultural Exe

periment Station has observed a fringe about ten miles

deep along the coast of India inhabited by peoplé who are

better nourished than the peorle living further inland,

This is the result of plentiful fish supply on the coast,

Antibiotics could provide the means for extending this

area to one hundred mi‘les from the coast with little added

cost 036

Other advantages to the entire fishing industry

have teen listed by Jack D, Langlois of the Chas, Pfizer

Companys

4.
S.

An extension of fishing areas, allowing for a
larger load of higher quality fish per
trip.

A leveling of production by ma e normal
scheduling of camming operations,

Increased protection against spoilage during
storage and in transit to the consumer
and to thé freezing prlant,

Expansion of the selling area of fresh fish
to markets presently out of reach.

A better quality product will result in

36rred E. Deatherage:, "Present Status of Antibiotics
~in the Preservation of Food," A panel discussion,
Antibiotica Annusl, 1956-1957 (New York: Medical Encyclopedia

, P

121,
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better consumer acgeptance and & possible
increase in sales,-7

Summasz

Experiments with antitiotic preservation in beef
and other meats have shown that the presence of small
amounts of antitiotics will allow meat to be stored for as
long as nineteen days at r&om temperature without spoiling.
The advantages of this treatment are that it will allow for
more rapid tenderization of meats in countries where
refrigeration facilities are available, and antibiotics can
provide protection against spoilage so that fresh meat can
be provided to neople great distances from the point of
slaughter. Provrer nutrition can thus be vrovided to
persons who do not receive sufficient protein in their
diets at a cost which,Ain some cases, would be less than
the cost of the power necessary to refrigerate the meat.
Brazil and Costa Rica have alread& adopted the use of
antibiotics in beef on a commercial scale, and it avpears
to be a matter of time before other trovical counfries and
perhaps the United States will adopt this method,

The spoilage of fish creates imvortent economic

loss in many countries of the world, Antiblotics have been

37"prizer Fishing New Antitiotic Pool," 011, Paint
and Drug Reporter CLXIX:16 (April 16, 1956), p. 4Z2.
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shown to add one week to the storage life of many types of
fresh fish and to orovide the consumer with a higher quality
fish than that to which she 1s presently accustomed, The
frozen and cenned fish industries cen also benefit from

the use of antibiotice by giving added insurance against
spoilage during tranaportation and storage. Fresh fish
could provide aﬁ economical source of high quality protein
to many peovle of the world now deprived of this tyve of

nutrition due to distance from fishing areas,



CHAPTER IV
APPLICATION OF ANTIBIOTICS TO POULTRY PROCESSING

Poultry is the first food product treated
with antibiotics on a commercial scale in the United States.
A study of its effects and benefits is therefore the only
guide'available for determining the future possibilities for
antibiotic preservation in other foods.

Antibiotics, because of their bactericidal action,
cannot make snoiled poultry fresh. Their use on voultry
with an-initially high bacterial load (due to vnoor sanitary
conditions in the processing plant) mey permit the same
shelf-11fe as untréated poultry processed under sanitary
conditions. A system of inspection of processing plants
which use antibilotics is therefore essential to prevent
their use as aubstitution‘for proper santiaticn.

' With proper sanitation and refrigeration, however,
mntibiotics may allow for prepackaging poultry at the pro-
cessing level, with resulting economies for retailer and

consumer alike,

Observations on Poultgz Meat Spoilago

The spollage of fresh, chilled noultry meat presents
a considerable problem to the producer, the processor, the
distributor, and the consumer., "The yearly economic loss

due to the spoilage of poultry meat in this country is



estimated at more than $152,000,000."1 Under normal refrige-
erated storage conditions, untreated poultry meat will
develop slime and odors and may become sour sometime during
the second week of storage. With the growing trend of
selling pre-vackaged cut-up poultry at the retail level;
the problem of spollage is further increased because of
extra handling. The tendency for centralized growing and
processing of brollers in a few areas of the country (the
Delmarva Peninsula, Georgia, Missouri,and Califomia) in-
creases the distance over which killed poultry must be
shioped before it reaches the ultimate consumer. Central
pre-packaging of cut-up poultry at the processor level
increases the exposed area upon which bacteria can grow,.
Since bacteria avpear to be the prime causative
agents of slime and off-odors in poultry,2 the first
consideration in preservation should be the destruction of
these organismé. Methods such as refrigeration, freezing,
and canning have helped to increase the storage life of

poultry, but each has its disadvantages. Refrigeration is

1H. P. Broquist, A. R. Koliler, and W. H. Miller,
"Retardation of Poultry Spoilage by Processing with
Chlortetracycline,” Agricultural and Food Chemistry, IV:12
(mcembgr’ 1956)’ Pe O. .

2J. C. Ayres, W. S. Ogilvy, and G. F. Stewart
“post Mortem Changes in St ared Meats. 1I. Microorgan{sms
Associated with Development of Slime on Eviscerated Cut-
Up Poultry,"” Food Technology, IV (1950), p. 199.
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capable of retarding bacterial spoilags for only seven or
eight days. Freezing requires the use of expensive equip-
ment and requires that noultry be kept frozen until tﬁe time
of use. Canning changes the flavor of poultry considerably
and limits the number of ways in which the housewife can

serve the poultry meat,

Brief Listory of Experiments

The first experiment with antibilotics as a preserv-
ative for fresh poultry meat was carried on by three
members of the Research Division of the Americean Cyanamid
Company in 1954, A. R, Kohler, W, H. Miller, and H. P,
Broquist found that the use of chlortetracycline (the trade
name of the American Cyanamid Company for chlortetracvcline
is Aureomycin) significantly extended the shelf-life of
poultry meat both in the laboratory and uncer commercial
conditions,® 1In early 1955, Frank seigler and W, J.
Stadelman of the Washington State College staff. revorted
approximately the same results--uoultry shelfe]life weas

"{ncreased from 8,7 to about fourteen days by this treatment."4

5A. R. Kohler, W. H. Miller, and H. P. Broquist,
"pAureomycin, Chlortetracycline and thé Control of Poultry
Spoilage," Food Technology, IX (1955), p. 153,

4rrank Zeigler and Vi, J. Stadelman, "The Effect of
Aureomycin on the Shelf Life of Fresh Poultry Meat," Food
Technology, IX (1955), p. 108,
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Throughout 1955, revorts from various universities
and drug companies substantiated the facts first pubiished
in the above references. The climax to these experiments
came on November 30, 1955, when tolerances for thLe residues
of chlortetracycline in uncooked poultry were published in
the Federal Regiater.5 Approximately one year later, the
tolerances for residues on uncooked poultry of another
antibiotic, oxytetracyc iine (thc trade name of the Chas.
Pfizer Company for oxytetracycline is Terramycin) were

published,®

Commercial Application of Antibiotics to Fresh Poultry Meat

Two drug companies have‘produced antibiotics canable
of extending the refrigerated storege‘lifé of fresh poultry
meat from fifty to one hundred per cent,

The American Cysnamid Company has developed Acronize
PD (Poultry Dip) chlortetracycline which is a formulation
containing a food grade aureomycin (aporoximately 10 per

cent), salt, and citric acid. Citric acid is used to

5Federa1 Register, The National Archives of the
United States, XX (Washington: Government Printing Office,
November 30, 1955), p. 8776,

6rederal Register, The National Archives of the
Uniteq STates, XXI (Washington: Government Printing

Office, October 23, 1956), p. 8104,
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stabilize the antibiotic and salt 1is used as a dilutent.”
The solution 1s added to the slush tenk at the time the
birds are chilled after killing to remnve body heat, The
birds remain in this tank for approximatély two hours, or
until the internal body tempersture 1s 40° F or below,
During this time the birds absord about six per cent of
their body weight in water, As this water 1s absorbed,
the dissolved Acronize penetrates intb the tissues of tue
bird and remains attatched to the tissue protein.8
Oon November 30, 1955, the Food and Drug Administra-
tion established a tolerance of seven parts per million of
chlortetracycline in or on any part of the uncooked pou'ltry.9
This paved the way for the first full scale camercial use
of entiblotics as an aid to food preservation in the United
States, The tolerance of seven parts per million in or omn
any part of the uncooked poultry was established by The
Food and Drug Administration after extensive tests by the
American Cyanamid Company proved that the normal methbds of

cooking (boiling, broiling, frying, or baking) destroyed the
antibiotic.

7"Antibiotics and Food," Chemical and Engineering
News, XXXIII:50 (December 12, 1955}, p. bo6B.

8)elvin C. Firmen, Director of Technical Service of
the Farm and Home Division of the American Cyanamid Compeny,
New York, New York, (January 3, 1958), Personal Corresvondence,

Spederal Register, November 30, 1955, op. cit.



The second drug company to produce a pouitry dip
for the reduction of bacterial spoilage wes Chas, Pfizer
and Company. Their commerclal proﬁuct, Biostat-PA; is a
combination of oxytetrwicycline and citric acid. It is
applied in the sume manner as Acronize, and does not re-
quire changes in the normal processing procedure,

The tolerance for oxytetracycline on or in uncooked
poultry was established by the Food and Drug Administration
on October 23, 1956, at seven parts per million on any part

of the carcass,

Applicatinon of Antibiotics to Turkeys. The pro-

cedure for apnlying antibiotics to turkei carcasses is the
same as for chickens. <The only excention being that the
larger turkey carcass must be left in the chill fank for a
longer period of time. This did not avpear to increase the
amount of antibiotic absorbed by the turkey meat, and the

same beneficial results were obtained.lo

Labeling of Antibiotic-treated Poultry

Section 403K of the Federal Food, Drug and Cosmetic

Act states the following in reference to the use of

loH. Windlan, et al., "An Investigution of the

Process Using Food Srade Chlortetracycline as Applied to
Turkeys," Antibiotics Annual, 1956-1957 (New York:
Medical Encyclopedia, I957), p. 604,







83

chemical preservatives in foocds which are produced for
human consumptiong
A food shall be deemed to be misbranded if it

bears or contains any artificial flavoring,

artificial coloring, or chemical preservative,

unless it bears labeling stating that fact....
A section of the franchise agreements of both the American
Cyanamid Company and the Chas, Pfizer Company, Incorpora-
ted, specify that each chicken which has been treated with
an antibiotic shall be lasbeled "Acronized---Chlortetracy-
cline added to retard spoilage" or ™xytetracycline added

"

to retard spoilage,” respectively.

Commercial Versus laboratory Results

Although the original research on the possible use
of antibiotics in the preservation of poultry meat wes
done both in the labora tory and under commercial conditions,
the ma jority of evidence aupportiﬁg claims for extension of
poultry shelf-life from fifty to one hundred per cent
have come from laboratories. Obviously, sanitary conditions
are much easier to control in a laboratory capable of
processing only a few hundred birds per day than in a

commercial nlant, processing many thousands of birds per day.

llpederral Food, Drug and Cosmetic Act and General
Regnulation for Its Enforcement, U, S. Department of Health,
Education and Welfare, Food and Drug Administration, Service
and Regulatory Announcements, }ood Drug, and Cosmetic No, 1,
Revision 4, with Addenda, (Washington: Government Printing
Office, April, 1955), p. 17.
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Such factors as size of plant, number of employees, variatlion
in source of live birds, and number of tirds cooled in one
slush tank will tend to increase bacterial contamination.
There exists, then, the possibility that antibiotic treate-
ment would not materially increase the shelf-1ife of poultry
meat processecd under commercial conditions.

There 1s at least one study which indicates the
aforementioned, This test, conducted in only one commercial
processing plant, indicated thet:

Fresh chicken meat treated commercially with

chlortetracyvcline in & single processing plant was

no more effective in extending shelf-1ife than un-
treated birds from the same plant...Chlortetracycline-
treated commerciel birds were considered unacceptadble
from seven to eight days sooner than similarly trested
laboratory birds according to results of a raw odor
panel, 12

Because chlortetracycline and oxytetracycline are
bacterial inhibitors only, there exists a possibility that
the balance of nature would be upsét as a result of this
inhibition, and molds and yeasts wouléd grow rapidly,
However, when this question was posed to a panel of experts
on the uses of antibiotics in food preservation, the reply

was: "We have not seen any evidence of an increase in thé

yeast and mold spoilage in poultry treated with antibiotics

12; swert James MeVicker, "The Effect of Certatn
Bacterial Inhibitors on Shelf-1ife of Fresh Poultry Meat,"
(unpublished Master's thesis, Michigan State University,
East Lansing, 1957), pp. 69-70,
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as compared with controls."13 _It appears that refrigeration
sufficiently retards the growth of yeasts and molds through-

out even the extended shelf-life offered by antibiotics,

Promot ional Efforts gglAmerican Clannmid

In January, 1956, nobody outside of American Cvanamid
knew of Acronize, By December, 1956, about one=half of
the fifty leading chain store organizations were selling
Acronized poultry, "One, Grand Union, has adopted the
preservation plan 100%."14 .

Following basic marketing techniques, the American
Cyanamid Company tested their product in the cities of
Memohis, Tennessee; Richmond, Virginia; and Jacksonville,
Florida, These areas were chosen because of their geogreph-
ical proximity to the processing area. If the process
could gain acceptance, which it did, in these areas vhere
commercial poultry could be obtained at its freshest, it
would probably also be successful in areas further from

the producing and processing centers,

13pr. Jukes, "Present Status of Antibiotics in
the Preservation of Food," A panel discussion," Antibiotics
Annual, 1956-1 957 (New York- Medical Encyclopedia , 10077,
Pe IIIQ.

14np00a Antiblotics: Market Meteor,” Chemical
and gg ineering News, XXXIV:50 (December 10, I356J, -
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The promotion camvaign for Acronize has been aimed
at the processor, at the retailer, and directly at the

consumer, Advertising in Poultry Processing and Market-

ing and in Poultry and Eggs Vieekly was centered on

"testimonial copy and the big news of our Acronize consumer

promotion."15 Chain Store Age, Progressive Grocer, and

Supermarket News are used to reach the overall market

potential of some 300,000 retail stores, These ads feature
testimonials and consumer promotion plans. Free promotional
materials are sunplied to retail markete to be used at
their discretion, These include plastic meat case cards,

and & Good Housekeeping Fact Plack containing interesting

matsrial on the antibiotic preservation nrocess,

A comparison between Acronized chicken and
pasteurized milk will be made in all consum;r promot. ions
for 1958. The prime target for consumer advertising 1is
the local market. Don McNeill, radio personality, heard
over 306 ABC Radio Network stations, will advertise
Acronize to American hourewives every morning, before they
go shopping.

Such a promotion campaign has paid well for American

Cyanamid. They claim that at least twenty out of every

1554m N. Burton, assistant Advertising Manager,
Farm and Home Division, #merican Cyanamid Company, New York
20, New York, February 20, 1958, Personal Correspondence,
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one hundred housewives.had a specific consciousness of

16

Acronize in 1late 1957. Only two yeurs vork were required

to bulld a twenty per cent awareness of thelr process,

The Frenchise Program

Because antibiotics are primarily bacteriostatic in
nature, they cannot make spoiled poultry fresh, The drug
manufacturers recognize this and have established their
sales program on a franchlise basis, Biostat and Acronize
can be so0ld only to those orocessors who sign a contract
stating that certain sanitary standards will be met,

"The maintenance of freshness means keeving the bacterial
1ife in food as néarly as possible at the same level as
when 1ife left the healthy fish, bird or animal,"l”

The quality control section of American Cyanamid's
staff specifies to the processor the level of antibiotics
to be used, the preparation and handling of solution, period
of processing, kind of poultry to be processed, refrigeration

requirements, packaging, and sanitation practicee.le

lelbid.

17w11bur H. iller, "Comprehensive Studies of the
Use of the Food Grade of Chlortetracycline in Poultry
Processing, I. The Frenchise Program in Action,"
Antivbiotics Annual, 1956-1957 (New York: Medical
Encyclovedla,, 1957), P. B17.

B1p14,, 819,
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A technical representative visits the plsnt tec determine if
these basic requirements are met., He then works with plant
personnel to insure thet they understand the process, and
makes occasional followe-up visits to verify that quality
control standards are met,

This extensive inspection précedure insures that
processors are not failing in some sanitation procedure and
covering it up with the use ‘of antibiotics. Since anti-
biotics do rot kill bacteria but merely stop their growth
at a certain point, there is no danger of snoiled noultry
getting by undotected. There 1s denger, however, of selling
poultry under the Acronize or Biostat lebels which 1s no
fresher than non-treated poultry. This 1s the danger which
the drug comnanies wish to avoid,

Advantages of Antibiotic Yreservation of Poultry Meat

The benefits to be derived from the use of antibiotics
in poultry meat hinge upon the vremise thet under.commercial
conditions of orocessing, the same extension of shelf-life
can be obtained as is done in the laboratory. The extension
of shelf-life of poultry has been reported to be from the
normal refrigerated case life of seven days to as high as

19

twenty-nine days, A conservative estimate would probably

19¢c, L. Vrenshall and J. R. McMchan, "How Newly OK'd
Antibiotic Boosts Poultry Shelf-1life,"” Food Engineering
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place the shelf-1life of treated poultry at about fourteen
days,

The possibilities that extended shelf-1ife offer to
the producer, the processor, the retailer, and the consumer
are far-reaching. One of the principal advantages offered
by antibiotic preservation is that a higher quelity, tastier
poultry will be available to many more people,

Quality of poultry as defined from a marketing point
of view 1s very closely correlated with fﬁéshne.a. If anti-
fotics can keep poultry fresh for a longer period of. time,
consumers in areas which lie great distances from poultry.
raising and processing centers may be -served with a product

that is of higher quality than that tc which they are

presently accustomed, The quantity of fresh poultry which

XXVIII:12 {Decerber, 1956), p. 565 Windlan, et a1l,.

op. cit., p. 85a; W, J, Stadelman, W, W. Marion, and M, L.,
ler, "Antibiotic lreservetion of Fresh Foultry Meat,”

Antibiotics Annual, 1956-1957 (New York: Medical Encyclonedia,

, P. 841; Kohler, MiIler, and Broquist, op. cit.,

p. 154; Broquist, Kohler, and Miller, op. cit., p.1031l;

J. V. Spencer, Frank Ziegler, and Vi, JTnStEEKIman, Recent

Stucies of Factors Affecting the Shelf-1ife of Chicken Neat,

Washington Agricultural ExperIment Statlon, InstItute of

Agricultural Sciences, Station Circular 254 (Spokane:

State College of Washington, September, 1954), p. 3; Frank

Zeigler and W, J, Stedelman, "The Effect of Aureomycin

Treatment on the Shelf-1ife of Fresh Poultry Meat," Food

Technology IX (1955), p. 108; w. H, Miller, "aAntibiotlc

Prolongs ﬁeat Storage Life," The Netional Provisioner

CXXXIITI:22 (November 26, 19557, pp. 104-106; "New Tricks

With Antibiotics," Business Week No. 1371 (Dscember 10, 1955),

p. 803 John Harms, "AntihIotIcs Enter Poultry Meat Fleld,"

Poultry Processing and Marketirg IXI:12 (December, 1955),

p. 18,
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was sh:ipped over one thousand milee from the processing
plants to market in 1652 amounted to only two per cent of
total. In 1956-1957, the quantity Lhad risen to seven ver

20 VVhethier or not antitiotic

‘cent of marketed voultry,
preservation had anything to do with thie increase ie
difficult to determine, but it seems possible that extended
shelf-11ife mighkt allow processors to ship more voultry over
these long distances, This fact coulc easily lead to
greater volume of sales and increased turnover of fresh
poultry meat,

The poultry processor would benefit from the use of
antlbiotics in at least two ways. The normal processing of
poultry in a dressing plgnt includeg a dip into hot water to
loosen the feathers before they are removed by an automatic
picking machine., The normal temperature of the water used

21 Temperatufea

in these dins ranges from 138° to 140° P,
ebove this level have not been used because of dumage to

the outer layer of skin of the bird and a subsequent
reduction of the baéterial resistance of the carcass. Antli-

biotics could supplant this natural bacteria barrier and

2°Marketing Research Division, Interstate Trucking
of Fresh and Frozen Poultry Under AgsicuTPuraT ExsmptTon:
Agricultural ¥arketing cervice, UﬁT%BE’EfETEE_ﬁ3EEF%EEHE of
Agriculture, Marketing Research Report No. 224 (Washington:
Bovernment Printing Office, March, 1958), p. 22,

218pencer, Zeigler, and Stadelman, op. cit., p. 1.
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allow the use of higher scald temperstures (148°F) which
would create a great saving in pinning labor.22 The seccnd
advantage to the processor would be a leveling‘of work
loads enablirg orderly, unrushed overstion which would result
in a better looking carcess with fewer bruises.?:5

Inventories at the retail level would be easier to
maintainr because of a longer shelf-life, There would be no
nced to sell out all poultry prior to the weekend to
eliminate the possibility of spoilage. Because of an up-
grading of quality, processors and reteilers will be able
to sell more fresh poultry under their own brand names,
with less danger of returns.

An advantage to the processor, retailer, and the
consumer wo ld arise from central pre-packaging of éut-up
poultry, 4&ntibiotics woulcs

Make possible further shift of packing and wreppe

ing overatlions back through distribution channels to
the processing plant... Some incdication of such
economies wes shown in a limited study carried out

by our seles department (American Cyanamid). It was
found that the cost of cutting uv and packaging ooultry
in a large North Carolina suvermarket, handling 1,500

birds a werek, was about 3% cents & bird, But in one
of the large processing plants of Virginis, handling

22mantibiotics and Food," op. cit.

<3jpdvertisement, "Three Profitatle Reausons Why
Your Poultry should Be Acronized," Poultry Processing
and Marketing LXIV:5 (May, 1958), p. 23.




many thousands of birds a dag4 the labor cost was
calculated at 4 cent a bird,

The American Cysnemid Company hes outlined a pro-
cedure by which noultry can be cut-up, packaged, and
shipped dry from & central processing plant. Because .the
poultry is not packed in ice, the vprincinal danger in such
an overetion is an increase in the temperature of the bird,
Provided rigid sanitation controls are established, poultry
can be processed ir this marner, and shirned to the retail
level in a saleable condition, The total shelf-life of
pre=vackaged poultry held at temperstures no higher than
40° would be anproximately five days. This time includes
storage time at the processor level, at the distributor
level, and would allow a two day case 1ife at the retsil
level.25 The advantages of this process are obvious:

l, Less expensive,

2. Trey-packed poultry require less space

in delivery truck,

3¢ Not necessary to ship ice along with

poultry,

4, Frees store help for other tasks.

5. Easier handling.

6. More uniform packeges.

7. Less storage space required at retail
level,

24y110ur H, Miller, "Antibiotic Introduced as
Spoilage Inhibitor for Fresh Foultry," Food Engineering
XXVIII:1l (January, 1956), P. 47,

25 ‘ . .
Acronized Trayepacked Poult (New York: The
American Cyanamld Company, 19577, pp. 1-6.




An example of the ways in which antitiotics have

aided the food cheins can be seen from the following
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