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INTRODUCT ICN
Jnverience of zroleok

In recent yeara meny antibioties have come to the foreground
ag & trestment for mastitis. Aureomyein is ome of the more recent
entibiotice that hes been used for this purpose.

Aureomyein has been rerorted to be successful im curing some
tyres of magtitis, but milk produced by cows that have been treated
with Aureomycin does not act normel in the cheese mamfecturing
process. The most noticeable effect im milk from cows treated with
Aureomyein has been slow or comrlete ceseation of seid produection
by bacteria im cultured deiry yroducts; this hes been egpocially
true in the cheese mumfecturing process.

In the event of slow ecid produetion, or complete eassation
of aeid production, the cheese produced is either of lowey quality
then would normally be expected, or the entire vat of choegse mey be
loste In either case there is a definite adverse effect on the

deiry industry.
Purress of investigation

The purpose of this problem ie to determine the percentage of
Aureomyein necessery in milk to csuse slow or complete cessation
of aeid production in the cheese renufacturing processy and to
£ind a chemical or heat trestment thut ean be used to inactivate the
sureomyein o thet there will be no heraful effect in milk used

to mamufacture cheesee
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REVIEW OF LITERATURE
4ntibietics 22 & zeatiils cure

Spenser et al, (17) werns that workers bave rerorted a remerke
eble high efficiency for most of the sntibiotic druge used im
magtitis therapy., Such reports are migleading and mey ceuse dise
satisfection among laymen who anticipate better results then can
be obtained with clinieecl csses of mestitis treated in the average
deiry cattle yrectice, Treatment with entibiotics must be used
only as an aid to control mestitis,

Aureonyein has been found by Paine et al. (14) to be sctive
aguingt many orgenisms, ineluding some penicillin resistant and
streptonyein resistant bagterie, The mmber of orgenisms present
will influcnce the concertration of antibiotie required for com
rlote inhibitien of bacterisl growth,

Prize et al, (15) has found thet gramepositive orgenisms ave,
in generel, affected by much lower concentretions of aureomycin
than are the gramenegative organiemss The most sensitive group
apresrs to be the cerobic srore~becring microorgenisms, Inhibition
in 24 hours msy be brought about b y amall eoncentretions, but
eontimied incubetion results in growth of the becteria, This could
be due to the survivel of resistant strains or to the destruction
of the entibacterisl agent during the incubation reriod, or both.

Spenser et al, (17) found & definite therapeutiec sctivity by
eureonmyein against streptococcus mestitis.

Lupeomveln
Dudley et al. (6) defines sureomycin &g en entibictie produced

by Strevtomvees surcofeciens end which hag the adventege that it ecan




be taken orally, It hes & molecular weight of about 508,

Brogchard et sl. (3) reported & new antibiotie principle active
egaingt both gremencgative and gremepositive microorgenisms,
fureomyein has been named such from the perent actinoryeete, and from
the golden color of the erystelline antibiotie,

Aureomyein forms e hydrochloride which decomposes above 210°C.,
hag en erproximete solubility im water of 14 mg./ml., at 25°%., and hes
a pH of agueous solution of 2.8~2,9. Chemical znelysie shows it %o
contain C, 51.84%; H, S.24%; N, 5.468; total C1, 13,27%; ionic Cl,
64693 and 0, 24,18% (by difference).

Loomie (11) veports the toxic effect of sureomyein on enimels
is derived from its ability to inhibit aerchic rhospherylation,
Microorgenisms might be differently susceptible to eny lowering of
the level of rhosphate bond energy beyond thet of the maiure and
undivided host cell,

Source of sntibletics in milk

During the past two years mumerous complaints have been
registered by deiry rlant operators concerning certainm difficulties
in getting milk to set properly. Meny of these cemrlaints come from
experienced operators who have succesafully rroduced sterters,
buttermillk, snd cheese,

In some cases there is no difficulty im carrying the mother
culture; the trouble begins when they try to set & batch of milk
for butternilk or cheese,

Experimental ovidonce obtained by Buehe (16) shows thet ape
preciable smounts of penieillin were present in milk drawn from
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cows treated with penicillin, and that penicillin, derending on its
concentretion hes & strong inhibitory effect uyon the growth of
lactic starters,

Doen (5) rerorted such antibiotics es penieillin, sureomycin,
end streptomyein used for the treatment of mustitis in uwdders of
rrodueing deiry cows heve been found in milk from such enimals for
geveral milkings after treatment,

Hunter (7) suggeste there is & temdency to use the "blitz"
method of treatment end, therefore, it is conceiveble that milk

delivered to a cheese fectory may, on occasions, contain @ high level

of entibiotice., In some cssos antibictics may be found in sufficient

guentity 4n mixed herd milk to csuse arrested seid development when
such milk is used in the mamufecture of certeim cultured dairy
producte.

Katznelson =nd Hood (9) recommend thet careful consideration
be given by dairy plant operetors to the accertance of milk frem
sureomycin treated cows for 5 to 6 days following trestment.
Ampupts of antibiotics ip milk that inhibii cedd rreducidon

Doen (5) revorted very sericus irhibition of starter activity
wag ceuged by the presence of 0.l unite penicillim rer ml, Partial
arrest, or slow scid develorment, results from C.05 unite renieillin
per ml, Katznelson a=nd Hoed (9) in experiments with varicus entie
biotice found penieillin the most active substance, with sureomyein
spd subtilin egusl im regerds to dilutions giving complete inhibition

of growth, The results obtained by Katzmelson and Hoed (9) ere

ghown in teble 1,




Table 1, Influence of six antibiotics on 2cid produetion in
milk by & miwed strain starter culture,

Antibiotie 2 ] H
Complete No
inhibitdon . Jdphibitiem . o
Penicillin 3,300,000 166,000,000
Streptonmyein 500,000 20,000,000
bureomyein 1,000,000 20,000,000
Chleoromycetin 100,000 5,000,000
Subtilin 1,000,000 100,000,000
Beeitrecin 100,000 20,000,000

The same two investigators found that one percent of milk
from trected cuarters had a restrictive actiom for the first two
milkinge after trestment, and efter the third milking 50 rercent of
milk from trested quarters wes necessury to restriect aeid production,
Krdenke (10) feund that et incubation temperatures of 70°F,
and 95°F, there wes yrectieally mo acid preduction at the end of
18 hours and 7 hours resrectively, when the milk comtained (0005 mge
of eureomycin hydrochloride per ml, of milk, end the milk containing
the sursomyein had been resteurized st 43°F, for 30 mimutes. Uhen
the concentretion of cureomycin wes reduced to one tenth the previous
smount &t both incubation temperatures scid yroduction was nearly
normal &8 compered to that of the control sempless The milk of
3 cows trested with aureomyein contained sufficient aureomyein
twelve milkings efter trestment to retard aeid production considerablye
There wes 0.45 percent acid developed im the treated milk as compared
with 0,60 percent ecid inm the control when imcubated 6 hours at
95




6
In most instances milk mixtures contsining 10 rercent from trested

cows and 90 percent drug free milk did not faver aeid development
aryroaching thet of the control semrles until the gixth milking after
trectment, WNilk from 3 cows treated with aureomycin did not faver
aeid production apyroaching thet of the contrel when miwed with 75 pereent
“drug froe” nmilk until the tenth milking af'ter the aureomyein treate
ment, Aureomyeinm im varying smounts wes visible om the surface of
the milk from each cow until the £ifth nilking, after which time

none could be detected,

Table 2, Concentretions of antibiotics showing sterter inhibition
ag rerorted by different investigators.

Produet Concen~

Iovestigetor  _ obgerved . Antibiotie tration

Kotzmelson and

Hood (9) Starter Penieillin 0,05 unit
Hunter (8) Starter

pumall il o

S. lactis Penieillin 0,17 unit
Erienke (10) Starter Aureomyein 0,0005 mge
Doan (5) Starter Penieillin 0,05 unit
Bastrugtion of aniibiaotics

Meny investigators (1, 5, 8, 9) heve found thet ordimary
resteurization hag little or no effect on eny of the antiblotics
studied, It hag heen reported by Hansom et al, (1) thet when
1 pert of skim milk from cows treated with aureomycin wag mixed with
99 papts of milk from untreated cows, ond the milk dried them
recombined, there was & stimulating effect on zeid produetion.
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Doan (5) fourd thet autcelsving reduces the roteney of penieillin to
& dotectable degree,

It has been revorted by meny investigators (5, 9, 16) a rositive
antidote for penieillin is the emzyme penicillinsse now available
from Schenly Laboratories end Difeo laboretories, however, Doan
(5) states thet encugh ensyme to trest milk conteining 0,005 unit
rer nl, of renieillin would cost more than the milk itself, Katznclson
and Hood (9) found the ensyme penicillinase permits almost & normel
seid vroduction et & concentration of 0,05 unit penieillin per ml.
which otherwise storped fermentetion completely, and 50 rercent
of the totel aeid rroduced im the conmtrol at 5 hours with 1.0 unit
renieillin per ml,

Doen (5) used oxidizing agents such as copper, redusing agents
such ag eysteine and sgcorbic seid, and surfuce active agents such
as quadrafos with no effect on the antibioticse

In preliminery studies Peine et al, (14) found no imhibition
of suveonyein by cerchiosesy or with 3.5 rercent G0y in & deereased
oxygen tenmsiom, however, greater cnaerobiosis mey interfere with
the antibiotie asction of cureomyein, No aureomyeineinhibiting
gubstence, such ag penieillimase, could be produced by the ususl
methods of obtaining such substances,

The percentage of starter used can be imcreased, but Hunter
(8) found the striet regularity of seid production desired in

the cheese muking rrocess cennot be guaranteed,




Detection of antibictics iz milk
Stolts end Hankinsom (18) deseribe & method for the detection

of antibiotics in milk using a modification of the Scharer field test
for phosyhetase, The prineiple modificetion is the reduction of

the amount of milk used from 0.5 ml, t0 0.05 ml, It is eluimed the
test will detect the presence of seversl antibicties including
penicillin and sureomyein if present im quentities sufficient to
couse reduced activity im cultured deiry products. 4 summry of

the results by Stoltz end Hankinson (18) is given im table 3.

Table 3, Results of modified phosrhatase test to deteet
entibioties in milk,

No, of milke
Cow Dosage inga after Results
Hoa, treatoent.
1 Aureomyein 200 mgn. 4 Gray
Complete imsctivation
2 Streptomyein 1 gm, 2 Crey
Complete imactivetion
3 Tyrothricin 40 mgm. 2 Fale green
Pertisl insctivation
4 Penieillin 25000 units 1 Cray
Complete insctivetion
5 Penieillin 25000 unite 1 Creen
Partiel insctivetion

Churohill ot al, (4) investigating the modified phosphatase test
deseribed by Stoltz end Hankinson (18) for the detection of antie
biotice in milk found that the tost cannot be derended upem to

indieante the presence of antibiotie substsnces im rew milk; rether

it indicates the veristion of rhosphatape content of milk from different
cowge The presence of antibiotics do not interfer with the regular




rhosphetese test as now employed by health agencies. The antibioties
tested by Churchill et al, (4) were; penieillin, n-cmyein, streptoe
myein, eureomyein, terremyein, and chloremycin, 411 of the antie
bictice were tested by direct addition of the drug into the milk, end
by milk coming from cows treated with the drug.

Ruehe (16) fourd ne eimple method to determinme antibioties in
milk, however, suggested that suspected milk can be checked for starter
making quelities by resteurizing 10 ml, samprles in test tubes, heating
to et least 175°F,, end inoculeting with 1 ml, of starter., If no
entibiotic is present & satisfretory coagulum sheuld form im 10
hours or less,

Hunter (7) found thet pemieillim in milk hes a definite effect
on the reductese time, rrolonging the reductase time more in fresh
milk then in aged milk, The proportions of Sirertocpcgus which
ere senmsitive and Qoliform orgenisms which are nonegensitive will
exert a marked effect on the results., Although the presence of penieile
lin in 211k retards somewhat the decolorization of methyleme blue
when the reductase test is run Ruehe (16) found it's influence is
not significant, and does not change the clusgification of the milk,

Bunter (£) found im cheese mede from milk containing penieillin
in amounts sufficient to affect the rete of scid production had curds
which tended to be “short® and “chippy" varying to hursh with the
larger amounts of penicillin, Cheese 3 momthe old mede from milk
containing 0,10 penieillin units per ml, had e pasty body, amd
cheese made with milk comteining 0,15 unite prer ml, geve & week
pagty and fermented chesese,
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Hunter (8) supggests the poseibility thet orgenisme growing
in the yresence of &n antibiotic mey become more csuscertible to

the influence of phage action.
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PROGEDURE

Ihe mapufecture of cheddex cheese
Flavelelac culture obteined from Dairy Laboreatories Inc, conme

tzining the orgenisms Streptoccocns lactis, leucenosteg dextrandcuus
end Jeuconostos gitroverup wes used as the source of sterter in this
experiment. The mother culture was cerried im grade 4 skim midk
which had been heated in & water bath to 150°F, for 1 hour. Good
activity wae maintained by trensferring the mother culture in duplie
eate daily, and selecting the best of the duplieates for the inoculum,
One percent inceulum weg used for the transfor, and the cultures were
incubated at 70° F, for 16 hours, Bulk starters were preyered im
one quart milk bottles using the seme cuality of milk, method of
stapilizetton, vercert inoeulum, end inoubstion tempereture. The
eultures developed an acidity of ebout 0,70 percent end rossessed a
smooth texture and pleasing flavor end arems typicel of good lactic
starter,

The eureomycin used im this experiment wes orystalline asureo=
myein hydrochloride surplied by lederle Laboretories Division,
American Cyanamid Company,

The milk used was grade A milk from the regular surrly of
Colorado A and M College, and was from cows which did not have
magtitis, and had never been treuted with amy of the antibiotiese
The milk was pesteurised st 143° F, for 30 mimtes then cooled
to 41° F, and stored overnight in eleam 10 gellonm milk cans, The
following morning the milk was dumped into two cheese vats, each vat
holding 387 pounds of milk, and heeted to 86° P,
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Uniformity in the cheese meking rrocedure wes mainteined by the
use of Wilson's (19) clock methed of cheese memufecture &s outlined

in figure 1.
Hangens choese rennct was used im all batches at the rote of 4

ounces per 1000 pounds of milk,

The cheese wes menufectured in two vete using 1 rercent starter
in both vats, The firet vat of milk was used ap & contrel, end the
cheese meking procedure outlined ebove wes followed as closely es
poassibles To the second vat aureomycin wae added &t the rate of
5.6 rerts per million., Subsequent trisls were runm in which 2.8, le4,
047y end 0,35 perene were added to vet mumber 2,

During the memufecture of the cheese the rete of acid development
wop earefully noted, The titreteble ecidity wae meagured before
adding the sturter, at the time of sdding renret, whem the curd wes
cut, before dreining the whey, end et 15 mimte intervals during the
matting end ch-ddering rrocess, The titrateble acidity wes measured
uging 0,10 N sodium hydroxide with 1.0 percent rhenclphthalein being
used ag the indiecator. Nine ml, samples were titrated to a faint
pink eolor which remeined for at least 15 seconds. Any difference

in titratable scidity between the two vats was carefully noted and

recorded,

Ipectivetion of curccpyein in milk
In studying the effect of resteuriszetion, sterilisation, and

hydrogen peroxide trestment of milk upon inhibiting the effects of
aureomyein on starters, Hansen's leetie ferrvent culture conteining

the orgenism Sireptocoseus lectls wes used eés the source of starter,
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4/dding starter

1 hour

Adding rennet

20 min,
Cutting

15 win,

Stean on

30 min, 2 1/4 brs.
Steam off

Draining whey 4 1/2 heee | 7
hrs.
15 min.
Packing L

2 1/4 brs

Eilling : e

15 wmin,

Selting

s e d

30 min,

Hooping e ...
Time requived

Proceing

30 min,

Dressing

Figure 1, Time intervals between steps im the memufecture of
chedder choese.
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The mother culture wus carried in grede A whole milk shich hed been
treated in an sutoclewe to a temrereture of 240° P, for 20 ninutes,
Good activity was meintained by trensferring the culture daily using
a one yercent incculum, The cultures were incubated st & temperature
of 70° F, for 14 to 15 hours.

The milk uvsed im thip experiment wus grede 4 milk from the regulsy
supply of Utah State Agricultural College cresmery, FPert of the milk
used veg grade A pasteurized milk, the remainder wag grede £ rew milk,

The sureomycin used was the seme g that deseribed in the mamue
facture of cheddar cheegpe,

Edible hydrogen reroxide known as “"perone® wag used in this
exreriment, "Ferone® contains 35 rercent hydrogen peroxide and is
wede by Du Pont B. I, Nemours, Blectro-Chemical Division, Elmonte,
California,

The catelage used was & highly purified, dry, ronhygroscopie
powdey known as "Cstalese 30" produced by Armour and Company,
Chiecago, Illinois,

S8ix lots of milk with five 700 grem samples per lot were used
in this experiment, %The samrles were prepared sa shown in table 4,
dureomyein was edded to the 5 samples in each lot 2t the rete of
1.0, 0.5, 0,25, and 0,12 rerte per million of eureomycin, with the
fifth sample being used ag the control,

Two additionel lots of milk consisting of esix 700 grem semples
were prepered to test the effects of increased emounts of hydrogen
peroxide on eurecomycin, The semplos were prepered s shown in table
4a, Aureomycin wes added to 5 of the samples in each lot at the rate
of 0,25 parts per million, with the sixth semple used as the control,
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Teble 4. PFPreperetion of semplee for testing the inasctivetion
of surcomyein in milk,

Treats Milk

ment used Time of adding eureomycin
1 Past, Before sterilization at 240° F, for 20 min,
2 Raw Before hydrogen peroxide treatment,
3 Paat, Before hydrogen reroxide trectment,
4 Raw Before pasteurization (143° y, for 30 min.)
5 Pagte No trectrent after sddition.
é Raw No treatment after addition,

1. Euch trestment rerresents one lot of five samples,

Teble 4ee Preparetion of samples for testing the effects of
high concentretions of hydrogen reroxide on

aureomycin,

Milk ueed Time of adding eureomycin

Raw Before rasteurisation &t 143° F, for 30 min.

Rew NHo treatment after addition,
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Hydrogen reroxide was added to 5 of the samples in esch lot et the rate
of 140y 0.8, 0.6, 0.4, end 0,2 percent hydrogen peroxide, with the
sixth sample used cs the control.

The eureomycin wes edded to the samples by yrepering a 1/10,000
dilution of the erystelline surecmyein hydrochloride in distilled
water, end messuring the dilution into the semrles with the oid of &
1 ml, pipette greduated in 0,10 ml, divisions.

The hydrogen percxide treetment used wes the ssme &g outlined
by Morris (13) uming 0.2 rercent of 35 percent hydrogen peroxide
sdded to milk et 120° P, snd holding the semrles et thet temperature
for 30 mimtes, The samples were thenm cooled to 100° ¥, and the
cetelase enzyme edded et the rate of one drop of & 1/100 dilution
delivered from a 2 ml. vipette to convert the remaining hydrogen
peroxide into water and oxygen. The same yrocedure was followed
when inerecsed amounts of hydrogen peroxide were used, with the

exception of the pereentage of hydrogen reroxide,
Ten ml, portions of the hydrogen reroxide trected milk were tested

+ith § ml, of a 30 rercent potassium iedide solution te determine
when ell of the hydrogen peroxide had been converted inte weter and
oxygen, A yellow color indieates the rresence of hydrogen peroxide.

After sll lots hed been trested im the menmer described ebove,
each semple wes sdjusted to 70° P, and incculeted with 1 percent of
the culture, The samrleg were incubested at 70° ¥, for 16 hours, enrd
titrat:d in the seme wanney ag previously described, Any differences
in the titretable scidity caused by the sureomycin were carefully

noted and recordede
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RESULTS AND DISCUSSION

Ihe zepufecture of cheess
The acid development during the memufacturing rrocess of cheese

ep determined by the titratable scidity of the milk at the time of
edding gterter, and the titratable acidity of the whey &t cutting,
diprping, and during the cheddering process is shown in teble 5,

The results show thet there wes rractically no difference in
titratable scidity due to aureomycin until the time of diyping. 4t
the time of dipping there was still very little veriation in
soidity due to the rresence of cureomycin, however, inm &ll cases
there was a slightly lower acidity im the vats containing eureomyein
indiceting thet seid development hed censeds

The comtrol vate im 2ll eapes showed mormal acid development

from the time of dirping until the time of milling, with ean aversge

ineresse of 0,56 rercent scid. No acid development wes noted in the

vats eontaining sureomyein until the lest trisl im which there wus @
0.04 rereent incresse in titrateble scidity from the time of dirping
until the time of milling,

Figure 2 shows graphieally the eeid develoyment obtained with
the different amounte of eureomyein compaved with the comtrol samples,

During the cheddsring yrocess the curd mede from the milk cone
taining cureomyein showed marked differences in texture and matting
yrovertios from the curd made from drug free pilk,

The curd mede from milk containing aureomyein did not exyel
moisture as repidly as did the curd from drug free milk, end 1t did

not met and produce the same degree of elsstieity inm the time allowed
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Table 5. Titrateble acidity developed during the cheddar cheese
manufecturing rrocess ueing milk eentaining eurecomyein,

Time Controll 4Aureomyein rarts ver million

546 2.8 L4 0.7 0.35

Adding starter .16 o16 o8 o16 o16 «17
Cutting «10 «09 09 +10 o10 «10
Dipping N7 09 09 «10 o10 +10
Cheddering © &4 10 09 L0 .10 3
¥illing o72 .10 09 .10 10 4

1, d#verage of five vats,.
2+ bverepe of determinetions teken at 15 min, intervale,

0,80 '
| 777, 03’1—5.6 PePelte Bureomyecin

0,70~ Ca35 pePele aureonyein —
| B | Drug free milk

0460=

© 4 50

CodO=

0.3C"'

20|
0;10*
O.w- w

Setting Cutting Dipping  Milling

Pigure 2, A comperison of the titratable acidity at 4 stages
in the memfacture of cheddar cheese using milk
containing aureomyein,
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for cheddaring, In the milling rrocess the curd hed & tendency to
erumble and bresk up., fhen en attempt wee msde to rrese the curd
the rerticles failed to adhere to each other and it wes impossible
to produce & cheege thet could be yressed into suitable comdition
for salesble purposes.

The differences in the arpearence of the curd during the packing

end cheddering stages were yrobebly due to the veriation in eeid

sroduction between dirping and milling, The development of good

matting end pliebility in chedder cheese is derendent upon the rate

end amount of ceid rroduction which changes the chemical cheracter

of the cesein,

dgectivetiop of sureomvein ip nilk

The effects of milk troutments and concentrations of sureomyein
on titretoble meidity developed in milk are shown in table 6.

The results show that heat treatment wos the most effective
means used in this experiment to insctivete aureomyein, The most
effective beat treatment wes to heat the milk to 2400 F, for 20
mimutes, Semrles containing aureomycin treated at this temperature
showed & titratable scidity comperable to that of the control after

16 hours.

Pagteurising milk at 143° 7, for 30 mimutes hed some effect on
the inectivetion of sureomyein, but the acidity developed did not
approach thet of the control et 16 hours, The most noticesble effects
of ineetivetion by resteurization were at the lower comcentrations of

the entibiotic, and se the concentration of antibictic wes ineressed

the inectivation effsct dscreased, #hen the sureomycin was edded to




Table 6., Effects of milk trestrents ani concentrations of
sureomycin on the titrateble seidity developed in

milk,

Treatpent 4ureomyoin rerts rer nilliop
W 1,00 0450 0425 0.12 0,00
1 £9 9 o72 72 .70
2 o21 o2 23 32 «39
3 o20 .22 .25 31 57
4 23 24 «50 o49 77
5 .21 .21 .22 ) 67
6 21 .21 o2 .32 63

1, From toble 4.

Table 7, Bffects of hydrogen reroxide on seid development in
milk containing 0,25 rerts yer million sureomyein,

Average of 5 trirls,

Lercents eroxide
Hilk veed Control 1.0 0.8 0.6 0 0,2
Raw «£0 39 37 37 40 25
Pe steurizedl o0 533 -36 03‘ '35 '30

1, Aureomyecin sdded before rasteurization.




the milk aefter pasteurization the antibiotic effect of the aureomycin
wee not ehanged se eompered to the effect the sureomyein hed in rew

milk, This would indicate thet it was the heat treatment thet

destroyed some of the sureomyein im the pasteurisation rrocess.
Treating m' 1k with 0,2 rercent hydrogen reroxide ceused & slight

deerease in the sntibiotle effects of sureomycin, The titratable

seidity developed in milk containing surecmycin end treated with
0.2 rercent hydrogen reroxide did mot approach that of the eontrol,
or that of milk which wag pasteuriged or sterilized, but did show a

greater incresse than wes obtained in vew milk or milk which hed

sureomyein added after pasteurisation, The insetivetion of

-upreomyein by hydrogen reroxide found in this experiment was so
glight that 4t ip conceivable the inerease in titrateble acidity
may have been due to another factor such ag greater starter

sctivity, Further trinls would have to be rum before final cons

clusions should be drawn,
The effects of inereesed amounts of hydrogen yeroxide in

milk containing 0,25 rerts per million aureomycin are shown in

table 70
The pesults show thet by inereasing the rercentage of

hydrogen peroxide used to 0.4 rercent there is & slight incresse

in the titratable scidity obteined, Increasing the amount of

hydrogen reroxide sbove 0.4 rercent hed no noticeable effect om

insetivetion of eureomyein, end in eome cases & decrease in

titrable scidity wes noted o
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CONCLUSIONS

furcomyein, when present in milk used for the memufacture of
chedder cheese, moy be responsible for comrlete cessation of aeid
rroduction when the concentration of the antibiotic exceeds 0,35

verts per million., When the concentration of the sntibiotic wes

between 0,35 perems 8nd 0,12 perems 2eid production proceeded at &
reduced rate, and the cheese rrodused wes of & lower cuslity than is

degireble, It would seem probeble that milk from cows treated with

sureomycin when shipped to & cheese factory, could contain the

concentrations of sureomyein found im the experiment to inhibit

aeid production in the mamfacture of cheese, The trestment com=

monly used, os suggested by the memfacture, is 200 mg. of
sureomycin hydrochloride in ointment injected into each infected

quarter of the cow, If this smount was present in 1700 pounds of

milk the concentration would be (.25 pe.nemey Or snough to causge
gerious difficulties in tho cheese mamufacturing reocess, Where
several rroducers is & community are tresting with aureomyoin it is
entirely in the rezlm of possibility that, om ocessions, sufficient
sureomyein mey he present in the milk to csuse slow or comrlete
cespation of aeid production in the cheese mamufacturing rrocess.

Sterilizetion of milk by heating to 240° F, fer 20 mimites in

an sutoclave will insotivete eureomyein, and eeid production will be

normel, Sterilizetion im this menner esn be used to treat milk that

is to be used to propogate mother cultures, but is wot rractieal for

milk to be used im the mamufacture of chedder cheese, The mechanism




by which sureomyein ig imactivated by sterilization is not known,
Pasteurization et 143° F, for 30 mimtes did not completely
insctivate sureomyecin, but &rreared to be the best yractical method
studied to &id in the insctivation of the antibliotiec, It mey be that
resteurisation, end inerescing the peveentsge of sturter, ss suggrsted
by other investipgators, is the best engwer te the yroblem of inerease
ing the rate of zeid rroduction im ecultured dairy preducts when the
milk ie known to contain eureomyein,
It wes suggested that hydrogen peroxide might imactivete
aureomyein, #hen the hydrogen peroxide wes used et the rete of
0.2 percent there was very little effect found om the immctivation
of aureomyein, end very little {norease in acid development due to
the treatment with hydrogen peroxide, Incressing the amount of hydro=
gen peroxide to 0.4 percent resulted in some decrease in the

inhibitory effect of cureomyein, but increasins the hydrogen reroxide

beyond 0.4 rercent did not heve any bemeficiel effects
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SUMMARY

fureomycin vhem rresent in milk im concentration greater then
0.35 poerts per million will ceuse complete cessation of scid rroduce
tion when the milk is to be used to memufscture cheddar cheese. When
the coneentration of sureomyein is between 0,25 and 0,12 yarts rer
million ecid rroduction will be slow, end the milk is not sotisfectory
for cheese making yurposes,

Sterilization of milk, conteining sureomyein in concentretions
thet will inhibit eeid production, will destroy the antibiotic aetion
of aureomyein and the titratable acidity developed im 16 hours will
be normele

Festeurization temperstures will rerticlly imectivate the
entibiotie action of suveomyecin, but the rate of ecid develorment

will he slow, and the totel acid developed will be below normsl at

eny given time im the ch making vr .
Hydrogen peroxide treatwent of milk, containing aureemy:in in

smounts that inmhibit eeid prroduction, cannot bs derended upon to

destroy the antibiotie action of sureomyoin,
The sterilizetion temperetures used in this experiment eould

be used to yrepere milk for wother cultures, but could not be used to

prepere milk for other cultured deiry products.
4 solution to the yroblem of antibiotics in milk lies in & good

producer distributor reletionship, wherein the distributor agrees
to0 accert the milk containing the antibiotic, if the rroducer will
label 21l milk coming from cows with antibiotics for & period of




seven days after the lagt treatment, In this way the distributor
could use the milk conteining the antibiotie in channels that do not
recuire the growth of bacteria for aeid develorment,

To this dete no detrimentsl effect other them the inhibitory
sotion of aureomyein on the growth of lsctie seid producing

organiems can be treced to the antibiotie.
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AFPENDIX




Table 8, Titratehle seidity developed in 5 lots of milk
containing 4 different concentrations of sureomyein
and sterilized et 240° F, for 20 mimutes.

&

il 100  oupumintlal 02 0,00 A

1 T T2 N 2 B W22

2 58 61 RS 62 60 «19

3 70 73 o73 o5 69 «23

4 72 66 71 73 72 21

¢ 2 o5 e 8 6 W20
hAverage 69 «£9 72 72 o0 21

TLNSNITES

e
1. Titratable celdity at time of edding sterter,

Table Ba, Titreteble acidity developed in 5 lote of milk
containing 4 different concentrations of sureomyein
added after rasteurization,

o 100 ool (12 000 At
1 20 20 22 29 57T 420
2 0?1 25 23 «30 +60 W18
3 21 20 22 31 75 418
4 o2l «20 «22 .28 69 29
5 22 21 o2l «27 73 «19

iverage 21 021 22 29 67 19

1, Titreteble scidity et time of edding starter,




Teble &b, Titrateble acidity dewveloped im 5 lots of rew milk
containing 4 different concentrations of aureomyein,

. 1,00 0.50 0.25 o2 0.0  AsD
1 23 .21 o23 .29 o5 .21
2 20 «29 .32 A
3 .22 .22 .25 37 €6 .19
4 22 022 22 «30 o6 «20
5 «20 .22 .23 o33 a5 a9

hverage 21 21 o2 32 «63 19

1, Titrateble seldity at time of edding starter,

Teble 8e, Titratable seidity developed im 5 lots of milk cone
taining 4 different concentrations of sureomyein
added after resteurization and before trectment

with hydrogen peroxide,

o 100 0.0 Tt ow0 At
1 «20 21 o23 28 30 W17
2 20 20 23 31 AS
3 21 21 26 29 JO A7
4 BT 2 25 2% T4 W18
5 o2 «23 +28 ohd o3 19
Average 20 022 25 31 57 18

1, Titrateble acidity et time of edding starter,




Table &d,

3

Titratable acidity developed in 5 lots of milk
containing 4 different concentretions of sureomycin
added to rew milk before treetiment with hydrogen
reroxide,

Tl 00 0.0 0a25 02 0,00 A, 8.
1 22 23 .23 29 .28 .8
2 20 .27 2% .32 .30 17
3 21 .26 .22 .30 .25 .20
4 21 .20 .22 .36 .55 .19
5 20 .22 .26 o33 57 .19
Average 21 24 23 32 39 19

1, Titretable scidity et time of asdding sterter,

Table €e.

Titretable acidity developed in 5 lots of milk
containing 4 different concentretions of aureomyein
added before pesteurization,

TRl 30 o0 s 6 000 A
1 022 ol 27 55 76 20
2 23 427 37 «60 K] 21
3 22 .26 29 o31 T4 20
i 23 420 «29 450 «£0 .20
5 23 25 30 o8 76 .20

Average 23 o224, «50 A 77 «20

1, Titreteble seidity et time of adding sterter,
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Table 9, Titrateble scidity developed im 5 lote of rew
nilk conteining 0.25 perene durecmycin added
before treatment with 4 different concentrations
of hydrogen reroxide,

Trial 0.(.,02 4 _s.l
b «39 036 «30 «30 «80 +20
2 72 okl o353 «£3 o7 o2l
3 o4l 040 36 32 1 § »20
4 «20 47 o46 W43 oF1 020
5 022 «20 «20 33 o78 «20

Average 39 37 37 40 «£0 «20

1, Titrateble acidity st time of adding starter,
24 Semple did not contain sureomyein,

Table Sa, Titrateble scidity developed in 5 lote of milk
conteining 0425 repe.ms sureomyein added hefore
rasteurization and before trectment with 4
different concentretions of hydrogen peroxide,

Triel 3 6 0.80 0.60 0,40  0,00° 48,1

: 3 39 «37 32 o34 79 020
2 36 oldy «39 039 «&7 o2l
3 39 o4l ol2 o34 o7 «20
4 $33 035 o24 27 7 «20
5 20 «21 o33 42 of1 020
Avercge o33 «36 o34 o35 «£0 «20

1. Titrateble scidity et time of sdding starters
2¢ BSemple did not comtain eureomycin,
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