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INTRODUCTION

At the mresent time ocmsiderable amphasis is placed on the keep~
ing quality of butter. Good keeping quality is one of the cardinal
virtues of butter that is properly made and is indispenasable in the
sucseesful marketing of the produet. The purpose of producing butter
vith good flavor and aroma is to meet the demands of the consumer, but
quality in butter is of value only if it 1s present at the time the
butter 1s consumed, which msy be several months efter it is made. The
consumer is slzo interested in butter that has good keeping quality so
that the flavor will not materielly change during the period of cone
sunptions Buttef of poor keeping quelity is a cause of heavy finsncial
losses to ereameries and but_;tem merchantse To avoid finsncisl loss,;
due to poor keeping quality, various tests have been devised o give a
goneral idea of the sanitgry conditions under which the butter was
mades Theae tests are auppossd to give a goneral idea of the keaping'
quality, The mold and yeast count and the eétimation of the numbers
and kinds of basteria present are methods used to determine keeping
quality in a general way, Mut the relationship between numbers and
kinds of microorganisas found in butter and its keeping quality has
not been clearly established. - A desirable test for keeping quality
would be one that takes into consideration the general types of micro-

organisms responsible for deterioration and that gives butter plants
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soms fairly aocurat’e advance information as to the probable keeping
qualities of different churnings. Furthermore, a test that would
indicate the reason for deterioration would be very helpful to plant

operators in correcting defects.

OBJECT OF THE WORK

The primary object of the woark was to determine whether or not it
is possible to predict the keeping quality of butter with reasonable
acouracy by a microscopic study of the flora. A practical method for
determining keeping quality and for studying the qhanges in flavor
écore and mieroflora in butter was also developeds

HISTORICAL

Bouska(l), in investigating an outbreak of fish& butter, set
aside a two-ounce sample fram each churning in sorew-capped, glass -
Jars and observed the keeping quality., 4t first the samples were IR
held at about 2°C., but this temperature was found too low , since
the changes that ocourred wers not -camparable with those ocourring
in chamnels of distribution. 4 temperature of 15. 50, for t¥o weeks
was found to be better for determining the keeping quality. Bouska
obsarved that bnttor properly made in oentrali..zed plants deoreased
about one poinf in flavor score in a two-weeck holding period, and
had no pronocunsed bad flavor. Many hundred churnings were studied

in this mamer during a period of about two years; eventually the
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keeping quality of the butter made in the plant became more stabiliz-
ed.

Ruehls(8) dsvised a microscopic method for exemining butter for
microorgenisms. He found the microscopic counts higher than plete Y }
counts and assimed that it was due to dead cells which could be seen
under the micromcops, but would not grow an plates. Ruehle did not
include a study of the microscopie and plate counts in relation to
the keeping quality of butter.

Bouska end Brown(2) reported that butter which has a good flavor
when churned, but develops a bad flavor at low temperatures within a o
month, has poor keeping quality, snd they suggested a rapid test made
by storing a small sample at 15,5° to 21° C. When stored under these
conditions, butter with poor keeping quality developed a bad flavor
within ¢three days, while butter with good keeping quality had a
flavor score of 34 to 35 at the end of two weeks./ They predioted the
keeping quality in storage of 177 lots of butter fran the numbers of
yoasts and oldia founds, A camercial judge also predicted the keep-
ing quality of the aemevlots, but his predictions ware based on the
quality of the butter and his previous experience with the products
fran the cresmeries that.made the butter, Bouska snd Brown predict-
ed that 389 of the 177 lots would keep well in storage, and the commere
clel judge predicted 83 lots would keep welles At the end of the
storage period 5 (12.8 per cent) of the 39 lots which Bouska and
Brown predicted would keep well had deteriorated badly, and 24 (28.9

per cent) of the 83 lots which the commercial judge predicted would
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keep well had deterlorated badlys. Bouska and Brown state that the
number of yoasts and oidla are not a reliable irdex to the kéeping
qualdty of storege butter./ They also state that, other conditions
balng favorable, butter cmtaining only a few yeasts and oldia has &
better chancs to keep on long distance shipments and in cold storage
than butter containing large numbers of yeasts and oidis, and their
records show further thet ereameries having the best commerclal
reputation for butter of good keeping quality have a product with
low yeast and oidia counts.

Redfield(7) made a study of the yeasts and oidia in 91 semples -
of buttor, both by a mioroscopic method and by a plate method. He u
found ihe microacoplc counts very much higher than the plate counta, Ve
Redfield did not include a study of the relationship of miaroscopic
and plate counts of yeasts and oidia to the keeping quality of the
butter.

Sutton(9) devised a "bottle test™ which conaisted of placing

A
v

sauples of melted butter in erlenmeyer flasks and holding them at V0
room temperatures The smples were exemined st the end of one day,

and again at the end of seven days. The butter sometimes developed

a very. definite abnormal odor, which he described as “"decamposed",

and he attributed this odor to a decanposition of the separated curd.
Sutton mentioned two striking characteriatics of the "deccmposed?

odor: the rapidity with which 1t may develop in a sample of butter

of apparently satisfactory quality,and the gpparent lack of correla-
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tion between this cmdition end the bacterisl content as judged by
nmusbers and types which developed on nutrient agar. The resulis of
thé "bottle teat" onfirmed and supplemsnted those cbtalned by the
plate count in that under nomsal circumstances no odor developed in
sgmples cmtaining less than 100,000 bacteria per ml., and an odor
did devalop in samples comtaining more than 500,000 bacteria per xpl.
Some high scori:}g butter developed definite off flavors vhen 1t wa;
subjeoted to the "bottls teste."” Sutton rscommended the “bottle test®
for the deteotion of butter which would develop the "decamposed"” odor,
and a8 a means of cheoking the blologleal quality of butter.

liacy and Riohie(5) obtaiued data on riold and yeast c;ounta and
keeping quality of 597 samples of butter held at different storage V4 v A
tamperatures. They found no consistent relationshilp between the mold,
or the yeast counts, and the quality of the fresh butter. Considereﬁ
as a group, the samples of butter with the lower mold and yeast counts L
showed a tendency toward slightly better keeping quality than those
with higher counts. The mold end yeast counts of individusl samples
d4id not serve as:a rallisble index to the keeping quality of the dutter.

Demetear and Maier{3) examined more than 600 semples of sour pas-
teurlized ereem butter, which had been stoured ten days at about 3°Ce \
The study revealed that thare was only a general relationship betiwesn
high mold counts and low grade butter, and that this relationship
held only for groups and not for individusl samples exeept those with
mold counts of more than 50,000 per ml. The yeast counts did wot give

eny 1dea of the quallty of the dbutter, and were of value only as &
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means of cheocking the general sanitary conditions of the manufacturing
plant. The total bacteriel counts on lactose sger demonetrated in a
general way that the higher the count the lowar the grade,‘ and the
same thing was found true with the numbers of acidifying dbaoteria.
No relationship could be detected betwson the numbers of non-aeidify-
ing bactoris and the quality except when the ccunts were extremely
high., This same relationship was also noted with the numbers of caseo-
lytic orgenisms. The most useful of all baoteriological determinations
in relation t0 quality proved to be the total counts on casein agsr.
High grade butter t-xsuauy‘showed a count less than 1,000,000 per ml.,
and never more than 2,000,000 per ml. A high count was practically
always an indication -of low grade butter, or at least indieated that
sanething might go wrong with it basteriologiodlly in a short time.
Demeter and Maier reccuumended casein agar as a good medium to show the
mwesence of organisms not wanted in butter and the tptal count om
casein agar also proved to be the beat moans of mredicting the keeping
quality.

GENERAL PROCEDURE

Samples of butter of varying quality were collected ln two-ounce,
glass-atoppered, sterile bottles fram a large number of butter plants.
Most of the plents were in Jowa, tut a fow were in other states. The
original butter was scored and criticised for flavor and aroma by

exparienced Jjudges on the basis of 45 points for perfsct. Microscopie
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slides were prepared from the anples;an& the samples were also plated,
after vhich they were pleced in an inoubator, and held at 21°C. for
seven dgys. AY the end of the holding period, the ssmples wers again
sdored aud criticlsed for flavor and aroma, and microscopic slides

again m.adé.

METHODS

The microscopio counts were made dy the method devissd by Hammer
and Nelson(4)s A amall portion of each sample of butter was melted
by carefully heating it to 45° C. in a beaker held in a hot water
bathe Ten mle of the melted buttar were transferrsed to a separatory
funnel by means of a pipette emd cemtrifuged at 1,000 R. P. M. for
a period not exceeding one minute in a machine in which, when in
opai'ation, the stop=-coocks of the funnels were l4% inches apart. The
gerum thus separated was drawn off into a short test tubs, 0.0 ml.
of the well-mixed sample of serum transferred to a c¢lean mioroscopic
slide and sbout three drops of sterile sedimented skimmilk added to
the slide by means of a small capillary pipette. The serum and
skimmnilk were carefully mixed on the slide and spread over an area
of eight square centimeters by means of a sterile needle bent at
right aagless The slide was then sllowed to dry while lying om a
flat surface protected from flies and dust. The slide was stained
for £ive minutes by Newman's one solution technique(6) (Formule No.

2') after which 1t was washed in water at room temperature, and allow-
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od to dry, The sliGe Was then restuined by plasing it in on squecus
golution of methylone blue (30ml. of a saturated aleooholis eclution of
mothylene blue in 100 mle of &1a%i)led wator) for a few seconds eftor
which 1% was washed in water at room temperature snd allowed to 4rye
ﬂmw*s one solution technique alone did not ssen to stsin same of
the microorgonisms sulficiently; due prosumably to the fact that many
eslls were dead, Put by restaining in atueous methylems blue, the
organioms seamed to stain vory wells

The mieroscopie slides were oxumined wunder the oil immersion
objootivo of a microscope having o £16ld dimeter of 0.146 mme The
nunbers of orgonisns wore estimeted by (a) ecunting 6 to 128 fields
and calenlating the eversge nmmber per field, (b} mltiplying the
averaze number per fiald by 8, which wan the numbur of square centis-
meters in the proparation, (c¢) maltiplying thie product by the nicro-
. scope factor, which was 600,000 for the microsoope used, medé (4)
dividing by 9 to compute the orpenisms on tho besis of the rumber per
mi. of bn‘bt;en(‘l);

Tho plate oounts were made by plnti;.ag on boof infusion apar and
incubasing four 'dtsya at 21° G

The per cent selt weas determined by 8fluting a 10 ge sample of
ttter with 250 ml, nr warn distilled water snd titrating 25 mi, of
thie eolution {25nl. was equal to the ssl® in ome grem of butber)
againnt standard pilver nitrate (2.908 grems per 1itor), using & 10
per vent solution of potasaivm chromate ns an indicatore fThe ellver
nitrate was of aush strength that each mle used in titreting the

L
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sauple was eguivalent to 0.1 per cent salt in the originel butter.

PREDICTION OF KEEPING QUALITY

Before the experiment was begun, considerable preliminary wofk
was conducted to determine thé time and temperature of holding that
would bring out the defects of buttere It was found that holding the
samples at 21° C. for seven days in glass-atoppersd bottles protesct-
od from light seemed to reveal the defects that the butter would
develop under ordinary canditions, and consegquently this time and
temperature of holding were adopted.

The keeping qualities of the ssmples were predlicted by a study of
the microorganisms on the originsl slides, the prediction being mede
before the samples were rescored, The predictions were based on the
types and nmnbere of orgaenisms found on the original slides. The
types and numbers of rods present seemed to b_e an index to the keep-
ing qualities. If no rods, or only a relatively few rods, were found,
the keeping quality was not questioned, especially if the rods were-
of the thick type. If many thin rods were present, ths possibility
of the butter keeping was greatly reduced, particularly when the thin
rods were well stained, indicating that the organisms were alives
Clumps of well stained thin rods were almost a sure sign of deterior-
atione A very few well stained thin rods were generally sufficient
to0 cause deterioration in unsalted butter, while salted butter ssemed

to require a largser number, due presumadly to the inhibiting effect
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of salte In general, miorococcl and yeasts did not seem to have any
detrimental effect on the keeping quelity, even when large incareases
took place, especially in unsgel ted butter.

Butter held at 21° C. for seven days would not be expacted to
rotain 1ts original flavor score in all cases, especially if the
flavor score was very goode Therefore, after the holding p&iod, A
tolerance was allowad in flavor acore; The tolerance allowed depende
ad upon the or:lginal flavor acore, more tolerence being allowed for
the higher scores than for the lower scores. Ko sanple was cmsiderw
ed to have kept if an objectionable flavor developed during the
holding periods For example, namplé S8 (table 1) had a flavor score
of 38.5 when recelved, and a flavor score of 37 after the seven day
holding period; and ssmple SP had a flavor scoro of 37 when receive
od, end a score of 36 after the holding period. Both of these
samples were consldered to have kept because no objectionable flavor
developed, even though there was a reduction in flavor scores, On
the other hand, sample 846 had a flavor score of 36 when recelved,
and a 800re of 34,5 after the holding period. It had developed
protein decamposition, and, accordingly, was considered to have

deteriorateds

EXPERIMENTAL

The samples of butter studled were divided into three groups,

commearcial salted butter, cammercial unsalted butter, and exhibition
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buttar.

COMMERCIAL SALTED BUTTER

Three hundred and three samples of commerclel sd ted butter Lram

72 plents were studied. Sixty-elght of the plants were in Iowa, and
four were in other states. The results obtained are presented in
table 1. .

| When recelved, the flavor scores of the samples renged from 32
to 39, Two hundred ssmples had flavor scores of 37 or abova, 98
samples had flavor ascores ranging from 35 to 36.5 inclusive, 'and 5
samples had flavor scores beiow 35« The plate counta variéd from
1,000 to 6,160,000, and the microscopic counts from 100,000 to
42§, 650,000 microorganisms per ml. Tha microsecopic counts were al-;-
weys nmch higher than the plate counts, and thé ratios betwsen the two
varied a great deal. Observation of the microscoplc slides showed .
that the butter smtained streptococci, microcosci, rods of vérioua
types, and occasionally,ysasts. HMany of the streptocosci oocurrgél in
pairs and chains, and were large and well sﬁéined. Some of the
streptecocci were presumadly butter'oq].mre types. The most striking
point about the microorganisms present was the Iredomiﬁance of atropto-
coccl and miorococcl, espacially in the butter with a relatively high
flavor scores

At the end of the holding pesriod 109 of the 303 semples had flavor

scores of 37 or above, 133 samples had fla\:or secores ranging from 35 to
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3845 inclusive, and 61 semples had flavor seores below 35, The micro-
scople counta varied fram 1,100,000 to £00,000,000 microorganisms per
mle One lhmdred elghty-one samples (590.7 per cent) had higher micro-
scopic counts, and 122 samples (40.3 per eent) had lower microscopic
counts at the end of the holding period than at the beginning, 48 a
genersl rule, a large increase in organisms was associated with deter=
loration. The organisms on the slides made at the end of the hol ding
poriod were similar to those on the original slides, except when con~
siderable growth ha{d taken place, in which case the predominating
type sometimes changeds When the growth resulted in deteriofetion,
rods predaninated; and when the growth aid mot result in deterioration,
micrococol gemerally predominated, ‘ Some partly autolyzed cells were

found on the original microscopic slides, but they were more numerous

end the autolysis more proncunced on the slides made after the holding

- poriod.

Of the 303 samples of commercial salted butter studied, the keep~
ing quality was correei;ly predicted with 202 (-96.4 per oent)s Of these’
sanpleé. 223 weare predicted to i:eep, and did keep; mmd 33 were proe-
dicted not to keeb and deteriorated. The keeping Emanty was question-
ed with 36, md they showed deterioration. Eleven samples (3.6 per
cent) were not predicted correetly. Of these samples, the keeping
quality was questioned with six (S7, S43, s68, 8102, $205, S213),but
they kept; four (S5, S85, S91, 5184) were predioted to ksep, tut they

deteriorated; and ons (3216) was predicted to deteriorate, but it kept
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moderately well,

The plate counts were only a general indication of the keeping
quality. There were samples (for example, S80, 8287, S289) with high
plate counts that kept very well, and there were also semplea (for
example, S50, S130, S284) with relatively low plate counts, that
deteriorated consideradbly.

Flavor Defects Developed in the Commercial
Salted Butter During the Holding Period

Protein Decomposition, Cheesiness, and Putrid. Thirty-one (10

per cent) of the commercisl salted semples (S1, S5, Sll, S5, S20, S21,
se8, S35, S39, S41, S4R, S46, S50, S52, 954, S62, S74, S81, 591, S180,
5138, 5151, S191, S218, 5246, S252, S265, S258, S262, S269, S274)
developed protein decomposition, or cheesiness, or beceme putrid during
the holding period. These flavor defects are so closely related that
they were considered together. §
Vhen received, the samples which developed protein dabcmposition,
or cheesiness, or became putrid had flavor scores ranging from 33.5 to
38. The plate counts varied from 6,000 to 3,750,000, and the micro-
scopic counts from 3,450,000 to 426,650,000 microorganisms per ml. Rods
of various types were seem on most of the original micrc;scopio slides,
and sane of the rods were of the thin type‘, and occasionally appeared
in clumps, Twenty-nine of the samples were predicted to deteriorate,
and the remasining two were predicted to keep, lergely because s0 fow

rods were found that deterioration was not cmsidered likely.

At the end of the holding period, the samples had the following
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£lavor sco.ros: two samples 31, three 32, eix 33, five 33.5, six 34, two
3445, 81x 35, and one 36 The mioroscoplc counts varied from 6,950,000
to 640,000,000 nisroorganisms per ml. The mioroscopic counts of
samples S5 and S91, which were predicted to keep, tut deteriorated,
ware 55,450,000, aad 400,000,000 per ml. reaspestively. The microscopic
slides were characterized by rods of vwiom.ﬁpas, espaselally the ﬁxin
type, which was sanotimes found in olumps.

Unclean. Nine samples (3 per cent) of the cammercial salted bdute
ter (S200, 5227, S228, S260, 5284, S285, S288, S290, SB02) developed an
unclean flavoxr during the holding periode

' Vhen reseived, the samples that developed an unclean flavor had
flavor scores ranging fran 33,5 to 37. The plate counts varied from
1,000 %o 1,750,000, and the microscopie counts from 7,450,000 to
240,000,000 microorgenisms pr mle Rods were seen on all the originel
microscopic alidess All the samples were predicted to show deterios
retion.

At the end of the holding period, the samples had the following
flavor scores: one sample 30, two 32, two 33, one 34.5, md three 35,
.The mioroseopic counts varied fram 3,650,000 to 590,950,000 micro-
orgenisms per ml. Rods were conspicucus on all the microscopic dl ides
anxd sane of the rods were in ¢lumps, indicating growth,

Randid, Eight semples (2.6 par cemt) of the coumercial salted '
butter (S10, “seo, 5106, 5122, S126, S136, S266, S268) developed rancide
ity during the holding period.
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VThen reseived, the samples that developed rancidity had flavor
scores ranging from 345 to 39 The plate counts veried fram 32,500
to 1,960,000, and the microscopic counts from 32,550,000 to .
240,000,000 microorganisms per mle Rods of various types were seen
on all the original migraosecople slides, and some of the rods were in
clumps, indicating growthe All the samples were predicted to show
deterioration.

At the end of the holding period, the samples had the following
flavor scorea: six ssmples 33, one 34, and one 3S. The microscoplc
counts varied from 22,150,000 to 693,350,000 microorganisms per mle.
The microscopic slides were characterized by rods in clumps, which
indicated growthe Tive of the elght samples alsc contained yeasts.

Stales Fight samples (2.6 per cent) of the commercial salted
butter {S82, S66, S69, S125, Sl44, S145, S190, S243) developed a
stole flavor during the holding period.

VWhen received, the samples thet developed a stale flavor had
flavor scores ranging from 35 to 33+  The plate counts varied fran
4,000 to 2,400,000, and the microscopic counts fram 6,800,000 to
85,850,000 mleroorganisms per mi. Rods were seen on all the orig-
inel microscopic slides. All the ammples wers predicted to deter-
lorate..

At the end of the holding period, the samples had the following
flavor acores: one aampie 33,5, five 34, one 35.5, and one 36. The
migroscopic counts varied from 4,650,000 to 320,000,00C micro-

orgenisms per mle Rods were found on all the microscopio slides,



and they were frequently in clumps.

Bitter, Three samples (1 per cent) of the commercisl salted
butter (851, S61, S184) developed a bitter flavor during the holding
period. |

When received, the samples that developed a bitter flavor had the
following flavor scores: two samples 38, and the other 36.5. The
.plate counts varied from 21,500 to 656,000, and the microscopiec counts
from 18,300,000 to 52,256, 000 microorganisms per mle Rods were seen
on all the orlginal microscoplic slides. Two of the samples were pre-
dicted to show deterioratlion, and the other sample was predicted to
kesp, mainly because so few rods were found that deterioration was
not considered likely.,

At the end of the holding period, the samples had the following
flavor scores: one sample 34, and two 34.5. The microscopic counts
varied from 8,400,000 to 58,650,000 microorgunians per ml, The
microscopic count of the sample (S184) which wae predicted to keep,
but deteriorated, was 46,400‘,000 per mle Rods were found on all the
slides.

Objectionable Flaver, end Odor. Three samples (1 per cent) of the

commercial salted butter (S44, S174, S217) developed an objestionable
£lavor 'and odor during the holding perlod. The £lavor:and odor of
these samples were such that the judges could not give them a more
definite oriticism.

When received, the samples that developed an objsctionable

flavor and odor had the following flavor scores: two samples 38, and



=20

.the other 37. The plate counts varied from 16,000 to 1,280,000, and
the microsecpic counts from 18,850,000 to 38,950,000 microorganisms
per mle Rods were seen on all the originai microscopic slides. All
the samples were predicted to show deterioration,

~ At the end of the holding period, the samples had the following
flavor scores: one sample 33.5, one 34, and the other 35, The micro-
scopic counts varied from 41,250,000 to 123,750,000 microorganisms
per ml., Rods were seen on all the slides.

orf Iavor. Three samples (1 per cent) of the camercial salt-
ed butter (S1L57, S167, S182) developed en off flavor during the hold-
ing periode The flavor and odor of thwse sanples were such that the
judgea could not give them a more definite oritiociem.

Vhen recelived, the samples that developed an off flavor had the
following flavor scores: one sample 35.5, one 37, snd the other 37.5.
The plate counts varled from 25,000 to 2,310,000, and the microsgopie
counts froam 18,650,000 to 69,150,000 micfoorganisms per ml. Rods
were seen on gll the originel microscopic slides. All the szmples
were predieted to show deterioration.

AY the end of the holding perlod, the semples had the following
flavor scores: one sample 34, and two 35 The miecroscoplce counts
varded from 184,550,000 to 800,000,000 microorganisms per ml., Rods
ware found on all the slides.

Other Defects. Eight samples (2.6 per cent) of the commercial

salted butter developed the following defeots during the holding

pariod: two samples (S170,5176) oily, one (S6) tallowy, one (u128)
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fermented, one (S8104) malty, one (S147) yeasty, ome (S83) metd lic,
end one (S85) fishy.

When received, these samples had flavor scares ranging from 386 to
38+5 The plate counts varied from 11,000 to 386,500, and the micro-
sgople counts from 4,200,000 to 93,350,000 microorganisms per ml. Rods
were secen on all the original microscopioc slides, except on the slide
made from the sample which becams fishys. All the samples were pre-
dicted to show deterioration, except the one which developed the fishy
flavor,

At the end of the holding period, the sumples had flavor scores
ranging from 35 to 55, The microscopic counts varied fram 6, 650,000
to 89,050,000 microorgenisms per mls. Rods were found on all the
slides, except on the one made from the fishy sample., The microscopie
count of the fishy sample was 89,050,000, and the slide was characteriz-
ed by streptococel and yeastss The absence of rods in this sample
would seem to lndieate fhat the fishy flavor was not due to the direct

action of microorganisms,

General Observations on the Commercial Salted Butter
In general, when deterioration took place in the commsreial salt-
ed butter, the slides very definitely showed the development of micro-
organisms. = The samples which kept well showed little or no inorease,
and sanetimes a decresse in the microscopic counts during the seven-
day holding period.

The general appearance of the original mioroscopic slides was



B2
an index to the probable quality of the raw material from whieh the
butter was mades The microscopic slides prepared from butter whioch
was churned from poor oreem, as fletermined by the quality of the
butter, showed many differemnt types of organisms, such as rods,
yéaata. end molds, whioch are expected to be found in poor raw
materlaly while slides from butter which was made from good quale
ity oream, as determined by the quality of the butter, showed only
the types of microorgsnisms normslly found in fresh sweet orean.

Large, well-stained, streptoococci which occurred in pairé and
short chains were seen in scme of the samples. It was assumed that
these were largely butter culture organismss This assumption was
substantiated by observing this morphologic type in butter churned
from orez;m fo.which butte;r culture had been sdded, and not observ-
ing 1t in butter olmrned from cream to which no butter culture hed
been added. )

Four samples (S28, S42, 862, S217) had a lesky body when receive
ed¢ All the ssmples were predicted to deteriorate because thin rods
were present on the original slides, and all the samples di;i deter-
iorate badly.
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Table l.

CHANGES IN COMMERCIAL SAILTED BUTTER HELD AT 21°

WHEN RECEIVED
.Jﬁample Flavor & Aroma Microorganiems per IR Microflora* Feeping Qual ity | ¥
' “Preqietion T |
. Plate {iiecroscopie made on
Score |Criticism Count Count: Microflora =P
v WIIT
s1 35 Unclean 4.1,,500 42,650,000 Rods 4n clumps, st., not '
yeasts, , keep
s2 38 43,000 6,350,000 St. in pairs and will :
chaing, mic, keep
a3 37 9,500 1,000,000 St. in pairs and will :
. ‘ chaing,mice. keep
\
sS4 3745 31,000 7,100,000 St, 4in vairs and will :
chaina, thick rods,. keep
S5 37.6 235,500 3,450,000 St., mic., few rods. | Will {
keep
36 37 43,5600 4,200,000 St., mic., rods, Question- :
“o able
37 37.56 126,000 2,660,000 St. in pairs and Question- :
chains, vods. able
S8 38,5 13,500 soo.ooq St. in pairs and will :
chains, mic, keep ]
39 87 24,600 746,000 St, in pairs and will :
chains, mic, keep
i i Will
S10 | 35 40,000 37,850,000, Rods in clumps, st., not :
mic. keep
' ' will
811 | 87 21,500 8,000,000 Rods 4n clumps, st, not :
in pairs and chains. | .  keep .
* be ¢o - Butter culture types, mic. - Micrococci. st. - Streptoo
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Table 1.

COMMERCIAL SAITED BUTMTER HEID AT 21%.,

APTER 7 DAYS AT 21° C.
L Mioroorgan~
Microflora* Keeping Qual ity § Flavor & Aroma isma per ml. 4 Kicroflora®
Microscopic
Trreaistiocn Count .
made on ‘ -
Microfiora  [Bcore Criticism _
WELl Protéin ' ~
8 in clumps, st., not * 33 decon~- $20,000,000{ Many rcds of various
atu. ~ keep position t@pes,nic,
, 4n pairs and will * 37 9,350,000} St, in pairs and
ins, mic, keep ‘ chains, uic,
v in vairs and will * 36 . B,400,000 St. in pairs and
une,mic. keep ~ chalns, mic.
‘ : :
, in pairs and will * 37 6,560,000 St., thick rods, mic,
vins, thick rods. keep
Proteln ' '
ve Mic., fow yods., | Will - S8 decom- 56,450,000 Many rods in clumps,
keep position mice
o mic., rods. Question~ | ¢ 54,5| Tallowy 6,650,000| Rods, mic., st.
able
, in patre end Question- |~ | 9645 %2,000,000{ St. in pairs and
aine, rods. able chaius, 1lc,
, in pairs and will e 37 8,000,000{St. in pairs and
ains, mic. keep . chuins, mic., rods.
» in palrs and will * 36 14,950,000! St, in pakrs and
aineg, mic. keep chai ng, wic., rods.
Will ' ‘
1s in clumps, at., | not * 33 Rancid 51,200,000|Many r ods in clumps,
Se keeop yeusts, mic,
will Protein '
is in clumps, st. not r | 35 decom= 13,600,000| Many rode in clumps,
pairs and chains. : keep position Bte,genst8,

¢ =~ Sample predicted corrsstly.

mic, ~ Micrococel. . = « Sample not predicted correctly.

st. = Streptococoi,

o
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Table 1 (continued)

812 | 87 143,600 700,000 | St. in pairs and will 1 ee
| . chg:lns, mic, keep
| 518 | 88.5 20,600 6,250,000 | St. &n pairs amd | will &7
chaing, mic,. keep
814 | 87 5,000 100,000 | 8t, in palrs and Will 86
chaing, koep
' Wi
816 | 36 794,600 53,350,000 | Rods in clumps, mic.|. not ) 81
keepl :
816 | 37 11,000| 2,150,000 | St.,few rods. will i 36
v . keep ;
817 | 38 18,500 | 27,200,000 | St in pairs and Will 5 36 of
chuing, bece keep |
sS18 | 35 Stale 136,500 17,800,000 { St, in pairs and wilil 34,8
chuing, few rods. keep ‘
19 | 38.5 78,000| 4,650,000 | St. in pairs and Will ' 7
short chains, b.c,. keep
WiIY
S20 | 3.5 Stale 194,000 24,900,000 | Many rods, mic, not 32
‘ (T2
o
821 | a7 Unclean 1,600,000| 88,400,000 | Rods in clumps, mic. not ! B3¢
. keep;
Will !
522 | 86 - 8,600! 23,450,000 | Many rods in clumps, not ! 33 .
8%., mic, keep;
se3 | 87 Coarse 3,000{ 6,060,000 | St, in pairs and will 37
chaing . keep |
524 | 36 £3,000 16,000,000 | St., mic,, few rods, Will 35!
keep
Se2gs 87 17p500 8,660,000 | St, in pairs and will 35 !
chairs, b.c,, rods. keep )
’ i
S26 | 38 76,500 | 6,400,000 | St. inoairs and will E 87
: Ohama,boco, rods. kesp i
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Table 1 (continued)

wili

1,840,000

|
. in pairs and 36 St. in pairs amd {
\lns, mic, keep ' chains, mic,
, in pairs amd | Will 87 1,650,000 | St. in pairs amd
\ing, mic. keep chains, mic., rods.
y in pairs and Will 35 10,300,000 | St. in pairs and
1ins, keep chaina, few rods,.
- vWixt
ls in clumps, mic,|. not -1 81 Cheosy 213,350,000 | Many rods in clumps,
, keep : niCe, Ble -
vwlew rods, Vill 35 6,400,000 {St., mic., rods,
keep :
» in pairs and Wiil 36.6 1,100,000 |St. in pairs and
ains, beCo keep chains, bDeCoep TodBe
» in pairs and will 345 | . 1,550,000 {St. in pairs and
sing, few rods. keep chains, rods.
». in pairs axd Will S7 12,260,000 | St. in palrs and
>rt chains, b.c. keep chains, beo,
—WIIY PO tein .
v rods, mic, not 32 |decom= 640,000,000 | Rods in clumps, mic,
keep position :
w7
is in clumps, mic. not 33.56 | Cheeny 320,000,000 |Many rods in clumps,
. . keep mnic.
wilx :
iy rods in clumps, not 38.6 | Stale 19,500,000 {Many rods in clumps,
vy miCe - keep . |mice in clumps,
» in pairs and will 37 2,400,000 {8t, in pairs and
aing. keep _ chains, very few rode. [
§ 1
oy mic., fow rods.] Will 3648 106,650,000 |St., mic., thick rods, !
. keep :
" . ¥
» in pairs and will 356.5 7,450,000 {St. in pairs and I
adre, b.c., rods. keep chaing, b.c. !
., inpairs and will g7 4,600,000 |St, in palrs and {
adne,heCe, rods. keep chains, b.C. ]
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Table 1 {continucd)

3545

will

35

S27 Stale 51,600 6,650,000 | st. in vpairs and
» chaing, ... keep
. ' ¥ ¥i 3
s28 | 36 Stale 750,000{ 22,100,000} st. in pairs, rods, not | 335
leaky yegats. . keep
s29 | 37 . 74,500] 6,700,000 | St. in'pairs and will 36
chnina, leeep
530 | 87.5 | Feed 45,600 9,300,000 St. 1n pairs and Wil 8745
chainsg, b.c., mic, keep
s31 | 28 12,600 12,800,000 St. in pairs and will 87
chains, be Co : keep
$32 | 38,5 21,000| 8,200,000 St. in pairs and will 37
chains, keep
833 | 38 1,050,000{ 11,900,000| st. in pairs and will ! 37
chains, be c¢o keep i
[
§%4 | 35 Stale 156,500| 8,900,000 | St.,yeasts, will B4
briny ' keep |
.2 7 ' S b I
8%56 | 86 Stale 52,600 36,800,000 Rods, st. in pairs not 4
: end chains, h.c. keep
!
S36 38 12,500 4,550,000 | st. in pairs and will 58
chains, ker
s37 | 37 Coarse 284,500( 4,250,000 St. in pairs and will 86 4
chains, few rods. keep 3
sz8 | 38 38,000| 156,100,000| St. in pairs and iy | 87
chains,b,c., few rods keep
' i
539 | 37 . |High acid 457,800; 15,400,000 Rode, st., in pairs Questlon=. 85
. and chains, mio,. able ‘
840 | 7.5 13,000 950,000 | St. in pairs and Wil 37
chains, keep |
' ' ' will i
541 | 35.6 ! Unclean 508,000| 85,500,000 | Rods, mic., ste not 93

keep)|
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Table 1 (continued)

in pairs and wWill ¢ 135 30,050,000 | 5t. 4n pairs and’ ]
M8y G keep chuins, few rods, miG.
Wit} Protein : :
in pairs, rods, not % | 83.5| decom- 160,000,000 | Many rods in clumps,
3tg,. keep position mic_:. ' ' _
in pairs and will & )36 5,350,000 | 8te in pel rs and
ing, ‘koep chains, few rods.
in pairs end Will ¢+ [ 875} 4,250,000 | Ste in pairs and
lns, be.C., mic, keep chainsg, mie,
in pairs and Will ¢+ | 07 B,IOO,COO 8t. in palrs and
ma, be Co keep Chdns, boco. few rods,
in paivrs and will te | 37 4,400,000 3t in pairs amd
inse keep chains,
in pairs and Will r |37 33,250,000 { Ste in pairs and
lns, b. ce kesp chaing, mic.
,yenats. will r |35 6,950,000 | St., few thick rods,
keep ‘
WYY —— Protetr :
8, 8t. in pairs not e | S4 decom~ 106,650,000 | Many rods, st. in patrs
- ahains, b.c. keep position ard chains,
in pairs and will ¢ |58 1,700,000 | St. in pairs anmd
ins, keep chaine,
in paire and vill * [36.5 15,900,000 { Ste in pairs and
Ins, few rods,. keep . chains , mic,, rods,
in pairs and will ¢ {375 6,150,000 | Ste in pairs and
ins,b.c., few rods. keep chains,
By, 8te in pairs Questlon=-| ¢ § 85 Cheesy 80,000,000 | Many rods in clumps,
chainsg, mic,. able ota, mic,
in pairs and Will r {37 3,400,000 | Ste in palirs and
ins, keep chains, few rods.
Wil T
By mic., st not v |83 Cheesy 266,650,000 | Many rode in clumps, |
Reep mic., ste !
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Table 1 (continued)

ehalns,—bele

keep- -

542 | 36 Leaky 33,500 | 11,960,000 | Rods, st. in pairs, | Question=-!| ¢ | 32
: able
843 { 36 Burnt. .. 43,000 | 48,000,000 | Rods, st. in pairs uestion~| w § 38
L and chalng,mics _J able
544 | 37 1,280,000 | 18,850,000 | Rods, st. in nairs Qunestion~ - ¢ | 3§
chaing, Y.Ca, mica ahle
545 | 37.6 19,500 } 10,950,000 | St, in pairs and Will e |3
cheins, h.C. keap
846 | 36 Stale 19,500 | 29,250,000 | Rods, st. in pairs Question~| ¢ | 34
ond _chaeins, yeasts.. .| shle.
547 | 37 Trifle 142,500 | 24,550,000 | St. in pairs end i1l ¢ |36
unelean chaling, haGa,.roda.. .| . _keep . i
848 | 3B8.5 ‘ 23,000 1,550,000 | St in pairs and - | Will * {37
cheing,eCe L _keep ..
sa9 | 37 28,500 | 36,850,000 | St. in pelrs and w111 v |36
chaina, heGe | keap
850 | 36 22,5600 | 45,350,000 | Rode, st. in pairs mestion= | ¢ }32
ond chalng, bhee,. | gblae
851 | 36 54,000 | 18,300,000 | Rode, st. in pairs Question=- | ¢ {34
and chains, able
S ’ ’ _ | Will
§52 | 96 341,000 | 14,650,000 | Rods in clumps, st., . no% ¢ 33
mic. keep
563 | 38 12,000 1,050,000 | st, in pairs and will * (37
cheins, keep
’ ’ ' vill
354 | 37 726,000 | 17,600,000 | Rods in clumps, st. not e (36
in.palrs.and -cholnge - keep
855 | 37 13,000 | 22,400,000 | St., in pairs md will ¢+ (36
chaing, b.c. koep--
S56 | 37.5 51,500 | 16,550,000 | St. in palrs end will * 36
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Table 1 (continued)

213,350,000

lods, st. in pairs, | Questione 3366 Putrid Many rods some in

able ClunpBs_ Bte, yeastfa |
lods, st. in pailrs Megtion- 35 13,200,000 | st. in pairs and
nd_chaling,mic. ahle e cheina, mic,
tods, st. in nairs Questiond - ‘36 |ObJection=-| 41,260,000 | Rods, mic., st.
baing, baCa, mica | able abla_ ]
i, in pairs and Wi11 37 8,000,000 | St, in pairs ad
thaing, h.G. -keen chet ng,

' ' Protein o '
lods, st, in pairs Question=- 344,56 decom= 16,000,000 | Rods, st, in pairs
nd._cheins, yenats. .| able position end _chd na,
ite In pairs and will 26 3R,650,000 | St, in peirs and
theina, b, rods.. |. . _keep | chel n8,mic ¢, £ouw..rodR,
te in peire and will 376 5,550,000 |St. in pairs end
thains,hece Xeogp | chednBe
M in pairs and i1l 56 57,350,000 | St 4n paire and
hafng, heee. | kesp | chaing, beCeoee . ..
Protein ‘ ’ '
lods, st. in pairs Mmestion= 5845 | decom= 80,000,000 | Rods,in clumps, st,
md_cham‘ hlcl ____Jh]ﬁ yﬂm -
lode, st. in pairs | Questione 3246 | Bitter 8,400,000 |Few rods, st. in
md_chnins, able pairs-amé-ched ngs——
C | weld . : ’ :
lods in clumps, st., not 3346 | Cheesy 50,000,000 |¥any rods, st., mic,
e, keep ‘ ; ‘
'te in pairs ond will 3745 2,960,000 |St, in peirs and
heaing, keop shainsy
' vill Protein :

lods in clumps, st. not 35 decom= 58,650,000 |Rods, at,, mic.
n-pales pud-chainge-t— keop position
ite in pairs md will 3645 3,000,000 {St, in pei rs end
haing,-b.Ce ek Qe p chaineg;-by0¢— e
ite In pel rs and Will 3645 8,550,000 {st. in pairs and
halnsy-Bedy keep-—-- chatns;—ovicy —
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Table 1 (continued)

S67| 38 s.ook as,soo,ooé» 5te in paivs and Wil # !
Ohama. DeCoey 10850 keep '
858 | 8.5 10,500 32,000,000 St. in pairs and will ‘
' chaing, beCe keep T
s69| 38 32,500 4,850,000 St. in pairs and will ¢ !
chains, beCe keep '
. Will
S60 | D645 48,000 36,000,000 Rods, 8t, in pairs not $ ¢
und chalug. ireep
561 | 3645 21,50p 37,550,000 Rods, st. in pairs | Question} 4§ !
’ und chains, able
- will _
5821 36 Leaky 235,500  16,150,00Q - Rods, st., in pairs not f §
and chaina, keepi
S63 | 37 105,000 18,150,000 St. in pairs amd Wil T 2
. chining, beCe keep
564 | 38 28,000 32,000,000 St. in pairs and will 4
chuning, beCs, rods. keep
565 | 38,6 153,000 22,400,003 St. in pairs and will 2
chains, beCe keep
o 7 0 g bt wilI
566 | 36 2,200,000 . 48,000,004 Rods in clumps, st. not 4 ¢
in pairs and chains, keep!
s67 | a7 27,500 16,600,000 St. in pairs and | will 4 ¢
chains, mic, ' keep
S68 | 34.6| Unolean 56,000 67,000,000 Rods in clumps, st. Questiohl o ¢
in pairs and chains,| able
S69 | &P Briny 680,000 6,800,000 Some rode, st. in Question- ¢ !
palrs, able
s70| 37 | Trifle 166,500, 12,700,000 Rode in clumps, st. | Questionw §
unclean in paire, mic. able
s71| 7 Trifle 536,000 23,800,000 St. in paire and will !
unclesn ; chains, DeCe, nic. keep j 1
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Table 1 (continued)

ite in paivrs and ' will # 37456 27,100,000, St. in patrs md

alus, DeCe, rodse keep ' chel ng, few rods,

it. in pairs and Wil % 3745 10,200,000{ St. in palrs am

shaing, beCs keep - chains,

ite in pairs amd will ¢ 3745 9,350,000 Ste in pairs and

hains, bese keep ‘ chuins, few rods,
Will ‘ ‘ ’ i

tods, st. in pairs not w 5% Ranecid 22,160,000, Rede in clumps, mic.,

ad chalua. keep ate

tods, st, in palrs Q,u,eaizio:m.L T - O Bitter 58,650,000 Rods, ét. in pairs

ad chainse able ' : end chalns, yesats.
ill ~ -

tods, st, in pairs not « 33 Chessy | - 80,000,000, Rods in clumps, st.

and chaing, keep in palrs and chains,

3% in pairs and wa1l 4 365 $3,600,000| St. in paire and

thains, DeCe keep T : canlinsg, beCe L

ite in pairs and will 4 376 40,650,000| St. in pairs anmd

sthains, b.c«, rods, keep chains, fevw rods,

¢t 4n pairs and will 3745 13,900,000! Ste. in palrs and

thains, baCe keep 1 chains, fev rods.

_ wWill i ’

ods in clumps, st. not 34 Stale 112,000,000 Many rods in clumps,

in pairs and chains. keep : : ste. in pairs, mic.

Jt. in pairs and will 4 36 24,000,000 sSt. in pairs end

shains, mic, keep : chains, mic,

lods in clumps, st. th:loh%- 4 s8.p 20,600,000| Rods, mic., ate

in pairs and chalna,| able ! '

ome rods, st. in Quastionl— ¢+ 34 Stale 4,650,000 Rods, st. in pairs,

airs, v able

Roda in clumps, 8t Qrestion- 3B OAly 16,450,000 Rods, st., mic.

In paire, mic, ‘ able j

3. in pairs and wiil 86 41,050,000 | St., mio., few rods,

shains, vece, mic. keep | few yeasts.
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Table 1 {continued)

chains, b, a.

keep

872 | 38 45,500 12,550,000 | St. in pairs and il LK)
' chains, b.ce, mic. keep
573 | 35,56 | Coarse 132,500 26,150,000 |St. in pairs, few i1l 3¢
‘ : rods, mic. keep
874 36 . 53’000 20,000.000 R“a. Bt., bOCO. mioc. @éstion~ 4
. ' able
. 875 | 38 25,000 10,650,000 |St. in pairs and will LY
chains, ,De Co keep
876 | 37.5 24,000 1,600,000 |Ste in pairs end will 3"
chains, keep
8?7 | 37 31,000 2,650,000 |St, in pairs, Will 3¢
_ keep
878 | 3745 22,000 43,000,000 |St. in pairs amd ¥Will 3¢
chaine, b. Ce. keep
S79 | 38 82,000 | 32,000,000 |Ste in pairs and VIR NI 3"
chaing, b. co Imep
S80 | 37.5 P,800,000 | 25,600,000 [St,, mic., few rods. | Will 3"
keep
' ' ' Will
881 | 36 196,000 | 12,250,000 |Rods, ste In pairs, not 34
nic. keep
882 |38 12,000 1,900,000 |St. in pairs, will 3"
. keep
363 |37  |Hieh acid 11,000 | 67,400,000 |Some rods, st, in - ouesticn~ Y
pairs, b.c., mic. able
584 | 38.5 [High acid 231,000 17,300,000 [St, in pairs, Will 37
keep
366 |36 96,000 93,350,000 {St. ia pairs and will ¢
chains, b.ce keep 3
S86 |38 249,000 | 18,000,000 [S8t. in pairs and Will 4,
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Table 1 (continued)

e 1n pairs and 111 37.5 13,050,000 | St., mic., Low ruds.
.‘amﬂ. bocpg mica keep ' . i
SR . k
ie 4N pairs, few will 36 R8,450,000 | st. in peirs, fev rods,
ds, mica keep mic,
rotein T ' '
bs, st., beCe, mic.| Question- ‘34 |eecon=~ 51,050,000 | Rods, st., nic.
: able position
je in pairs und will 37.5 2,150,000 | St, in pairs and
iains,.,bs Ce keep , chains. .
je in pairs end will S7 2,050,000 | St, in palrs and
:ains, keop chaina,. ' o
5e in pairs. Will v 56.5 11,200,000 st.. mc., Fow vodoe
' keep ~ :
fe in pairvs aml Will 36 56,800,000 |St. in pairs amd
laine, b. c. keep chalns, few rods,
te In pairs and il 3745 25,750,000 |St, im pairs, b. c.,
anins, be C. lsep few rods, .
t., mic,, few rods, will 137 112,000,000 |Mic., st., Tew rods,
keep
' o will Protein ‘ ’ '
ods, st. In pairs, not 34 dec o 61,450,000 | Rods, st. in palrs,
ice keep position mic,
to in pairs, will 375 4,000,000 |Ste in peirs,
' keep .
ome rods, st. in Quegtion- 36 [ietallle | 51,450,000 |Some rods, st. in
alrs, b.c., mic. able pairs, mic,
t. in pairs. w111 875 32,550,000 |St. in pairs, mic.,
keep Yeasts, few rode, !
e 48 pairs and will 33 Fishy 89,050,000 Ste in peirs, b. c.,
hains, b.Ce keep xeasts,
te in pairs and will 87 14,400,000 {St. in pd rs and
hains, b. GC. ksep chaine, be Ce, MmiQe |
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Table 1 (continued)

3546

505,000

97,860,000

reory. few_xrods.

kaep .

887 Noldy St. in pairs and will *
_ chains, b.c. keep
888 | 36 77,600 27,250,000, St. in palrs and Will e | S
: chains, keep
S89 | 8.5 32,000 4,260,000, St. in pairs and will e || 3
chain!. ko@
890 | &7 70,500 . 6,400,000, St. in pairs. T Wil v || S
keep
891 | 28 87,500 8,250,000{ St. in pairs and will - i ¥
chainsg, few rods, keep
892 37 81,000 { 10,200,000 St. in pairs, mic. will e || 3
keep |
S@3 | 35.5 54,000 { 21,850,000, St, in pairs, b, c. will e |t &
keep
594 | 38 129,000 | 92,600,000/ St, in pairs and will e ||®
. chains, b, . keep
S5 | 37 63,500 37,350,000{ St. in pairs anmd will e || &
chains, mic., few rods, keep _
896 | 37.5 163,600 27,300,000 St., in pairs and will * | 2
chains, b, O, keep .
897 | 37 97, 000 70,400,000{ Ste in pairs and will e || S
_ | _chains, b, ¢. keep.
898 | 37 87,000 18,650,000 St. in pairs and - will e || &
— ghainan_h- Ca mp_
899 | 38.5 46,500 17,050,000{ St. in pairs and wWill e || &
. . - Qhﬁm....hnﬁag._m’uﬁn._..-._.__kﬂﬂp.
- S200 | 37 Wintry 96,500 | 46,400,000| St, in pairs amd will v |8
‘ ahaing. keap. ..
8101 | 87 24,000 4,150,000; St. in pairs, mic., will *






Table

1 (continued)

$. in paire and will ¢ | 366 51,200,000 St. in pad rs and
hainﬂ' b.e. keep chamq, b. c.) rodﬂo
te in palrs and Will + || 36 20,250,000! St. in pairs amd
haina, keep ‘ chains, mic,
te in pairs and will s || S8 28,000,000 | St, 4n pairs, mic.,
hains, keep 4n clumps, few rodas,
te in pairs, " Will e+ | 36 8,150,000 | St. in pairs,
keep -
' 'Protein ‘ :
t. in pairs and will - {34 decome 400,000,000 | Many thin rods in
hains, few rodse. keep position clumps, mic,., yeasts, .
t. in pairs, mic, will ¢ (|36 19,200,000 st. in puira, mic..
keep few rods,
te In pairs, be Co will 4 36 2‘.350.000 8te in Pairs' be Cep :
keep - : fow rodpe . _|
te in pairs and will ¢ || 375 14,700,000 | St. 4in pairs‘and
ham‘ b. Co kﬁﬂp N : .,@ﬂg..s.a Oa. Ces__ .|
t. in pairs amd will ¢ || 3545 22,650,000 | St. 4n pairs and
hains, mic., few rodL keep ohed ng, mic..
t. §n pairs anmd will * || 3645 9,600,000 | St, in pairs and
hains, b, o, kesep { : chains, be 8o |
%o in paire and will v [ 365 16,000,000 | St. in pairs amd
hains, b, o, keep S ehaing, ba. Cs,. rods. o
r )
t. in pairs and will * {36 47,560,000 | St. 4n pairs and
halng, h. 0. kaep. . cshaina, h.0.,.mic.,rods
t. in pairs and © Will + |38 13,600,000 | St. in pairs and
balng, befa, mig. . | keep . 4 chains, mic., yeasts,
te in pairs apd will e |37 26,650,000 ! St. in pairs and
" keep. L chains, mic,,. rods,. .
t. in pairs, mic., will 1 + |87 { 6,800,000 | 8%, in pairs, mic.,
ary.few._rodas. egp Y.L ... - — . fow rods.
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Table 1 (continued)

8102 | a7 High acid 22,000 32,000,000{ Rode in clumps, st, | Question- | « 36
in pairs aad chains, | able
S5108| 36 Coarse 64,000 | 23,000,000 St. in padrs and will e |36
. OhainB. ‘b.ol] mic. QA@
8104 | 36 . 60,000} 12,260,000; St. in pairs, few Quention-, & {34
' rods in clumps, mic. | able
S106| 98 86,500 | 354,650,000 St. in pairs and mestion-| ¢ |36
1 chaing, b.0., rods, | able
8106 | 87.6 31,000 | 29,850,000 St. in pairs and will + |36
: e ohaing, bs0s keop. | | .
8107 | 87.5 357,560 14,950,000 | St. in pairs and Will * {37
’ chains, b.c., few rod.g. koep
3108 37 247,000.| 17,050,000 St. in pairs, Y.c. will v |37
, _ keep }
8109 &7 Wintry 87,000 | 61,850,000 St. 4n palrs and will o (3B
: : ohﬂiaﬂal.h_&g_m.n_.__.._.bﬁp —
8110 | 88 Coarse 215,500 7,760,000 | St. in pairs, some will e {85
byiny Fy=1 Y keep,
5111 37.5 122, 000 8,250,000 | 3¢, in pairs, rods,. willi o |37
- 0 . ¥ m""
s112 | &7 11,000 3,460,000 { St. in pairs, will e 136
: keep
s114 38 62,000 | 9,600,000 | St. in paire, mic., | Will ¢ lov
. 008, keep
8114 | 36 6,000 | 10,050,000 st in pairs, few will ¢ 195
008, keep. .
S116 | 38 Wintry 11,000 6,460,000 | St. 4n pairs, some will * i96
x0da,. keep. .
8116 | 37 High acid 17,000 | 63,250,000 | St. in pairs and vill e+ (86
I phaina, h,G., rods, ' ___keep . ... '
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Table 1 (continned)

g in clumpve, st, | Questione 36 27,450,000 {St. in peirs and

pairs and chains, abla» chains, rods,

in pelrs and Wi1l 36 15,0505000 |St. in pelrs an

ins, b.c., mic, keep : chains, be0,, mic.,rodsy

in pairs, few Quastion- 84 Malty 16,700,000 |st. in pairs, mic.,

8_in olumps, mic. | able rods,

+4dn pairs and Gneation~ 85 Rancid 30,660,000 {Rods in clumps, et. in

ins, b.c., rods, | able pairs, mice -

_4n pairs and will 36 17,600,000 {St. in psirs and

Ang, D.0s keep |  ___{._ ' . Ghm,l;ﬁuiﬁwﬁﬁn

-4n pairs and will 7.6 137,600,000 (St. in pairs amd

dns, b'c'f few rods, _keep . _.Q!B&_Miy-tm:“”.

_4n pairs,. b.ce will 87 51,000,000 (St in pairs, mic. in
keep : eluppa, yeasts, rodss. |

- 4n pairs and will 356 320,000,000 Many mic., st. in pairs

ing, bece, mics | keep aud_chains, rods, yeasid.

. in pairs, some will 85e 38,400,000 1Mic. in clovmps, rods,

B keop | gl dn pairs. . . ]

 in pairs, roda, will T 17,050,000 |St, 4in pairs, mic.,

: Xeep. .. - rods.

, in pairs, will 36 8,800,000 [St., mic. in clumps,

‘ . _keap rods.,. .

, in pairs, mic., will 37.6 7:350,000 |ste, rods,

, in pairs, few Wil 35,6 23,460,000 |St., mic., rods.

¥ keep ‘

v in palrs, some will 36 19,200,000 |st., mic., rods.

lﬁ L. mp.--..} ‘ : oment i e

, in pairs and will %6 27,200,000 |St.,mic., rode.

ing, D.Ce,-xodB,. . _keep







Table 1 {continued)

96,000

19,750,000

s1l17 | 37 St. in pajrs and vill 36
chaing, be.c., mic. keep
8118 | 37 $0,500 24,000,000 St. in pairs and will 36
chgina',’ beGe, micCe keep ;
8119 | 37.5 . 98,000 | 27,760,000 | St. in pairs and Wil 26
chains, b.C., mic. keep
$120 | 38 214,000 | 20,560,000 | Sts in pairs and will 57
’ chaine, b.c., rods. keep
5121 | 37 | Buent 207,500 | 24,800,000 | St. in palrs and will 26
. chaing, b. . keop
S122 | 85 1,960,000 | 113,350,000 | St., mic., x0ds in 0ot 33
] clumps, = keep
5123 | 36 Coarse 81,000 | 19,250,000 | St. in pairs and will 35
P chains, mic., rods. keep
8124 | 38 8,000 3,450,000 St, in paf rs and will a7
chains, mic, ' keep
B1256 | 86 Coarse 6,500 85,850,000 | Rods, st. in pairs Q estion- 94
~_| and chains, b.c,,micd able
’ : : ' C i will _
8126 | 3b Burnt 1,920,000 | 240,000,000 Many xods in clumps, wot 53
: gte, mic, keop
8127 | 38 186,000 | 21,250,000 | St, in paire and W11l 37
chains, b.Ce keep
8128 | 37.5 12,5600 14,400,000 Ste 4n pairs eand Question- 38
‘ ghains, b.0., rods, able
S129 | 6.5 8,700,000 96,450,000 8t. in pairs and Will 36
chaing, b.C. keep
; ; : , ! TR
8130 | 36 Oily 10,000 40,650,000 | Rods, wst., mic, not 31
keep
8131 | &9 800,000 | 55,000,000/ Ste in pairs and will €

chalng, Da¢,

_keep







Table 1 (continued)

. 4n palrs and will * || 36 11;_200,000'3! 3t, in podrs and
Jns, d.c., mic. keep chaing, b.c., mic.
, in palrs and Will s || 3645 12,800,000 | St. in pairs and
d.na'. booo" nic. keep . chains. bnc.. mice
, in pairs’ and Will * || 3646 19,200,000 | St. in pairs edd
l’.nB’ b.cng mice. ke@ Chaim’ mic.
, in palrs and will v [|'B7.6 20,700,000 | St. in palre md -
wing, b.c., rods., keep _ Qhainﬂ. DeCo
» in pairs and will + |36 26,950,000 | St. in pairs and
iing, Y. c. keep chaineg, mic,, rodse.
) ; VIl ’ i
»p mic., rods in not e {33 Rancid 240,000,000 | Rods in clumps, =t.,
mpss | keep mic., yeasts,
. in palrs and will s || 36.5 16,450,000 | St. &n pairs ad
aings, mic,, rods. koeep ' chains, rods, mic.
» in pairs and will + || 3745 7,260,000 | Ste 4n pairs and
ains, mic, ' keep : chaing, few rods.
is, st. in pairs Qestion-| o [|S4 Stale 520,000,000 | Reds, ste in palrs -
d chains, b.c.,micd able ‘ and chel ns, mic,.
T WAl ‘ i
ay rods in clumpa, wot ¢ || 53 Rancid 533,350,000 | Meny rods in clumps,
oy mic, keep at., mic., yeasts.
» in paire and W11l o || 375 22,260,000 | ‘St. in paibs and
ains, b.c. keep . chains, mic., rods.
o in pairs and Question-| » || 36 #emented. 11,200,000 | Some rods, st. in
ains, b.c., rods. able paira and chalns,mic.
' in pairs and . Wil ¢ || 3646 62,950,000 | St. in pairs ond
ains, Dec. keep chains, mis,, rods.
. . will . N .
de, st., mic, not e ||51 Pabrid 37,860,000 | Rods, st., yeasts,.
keepn
ie in pairs and will v | S8 640,000,000 | Many mic., few rods,
@aing, .o, keep yeasts, 8t.
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Table 1 (continued)

|39

19,000,000

'St. in pairs end

8152 182,500 will e |3
chaing, bB.c., mic, keop
5133 |89 404,500 | 74,150,000 |Ste in pairs amd will ¢ || 3
: Chlf.ina,‘_bc‘coj yeaata. ‘ keep
18134 |89 . 642,500| 65,500,000 |St. in pairs and Wil e |
1 chaing, becs, yeasto. keep
8135 |89 408,000 | 62,400,000 |9t. in pairs and will + | B
N chains, b.c, keep
: Wi
8188 189 1,680,000 59,300,000 |Ste in paips end not e |} &
' ¢hains, be.c., rods. - keep
S137 |35 35,000 | 4,600,000 |St, in paire, mic., | Will e | O
‘ rods, yeasto, keep
. B aatt N N
s138 {86 1,200,000 | 426,650,000 {Meny rods, mic., not * b5
: ' yoastn, at. keep
8139 (37 Beiny 83,500 | 20,250,000 |St. in pairs and will * 3
1 keep
5140 |37 11,500 | 7,450,000 |St. in pairs and will e |3
chains, few yeansts, . keep
8141 |56 6,000 | 26,150,000 |St. in pairs and will e |5
chains, b.0., mic, keep ‘
8142 |38 Vintry 8,000 135,450,000 | Ste. in pairs and will * 3
’ chaing, be.s., rods. keep
1843 |85 High acid 480,000 | 20,800,000 | St. in pairs end will ] 3
| chains, mis,, rods. keep
S144 (37 . | Briny 55,500 | 7,450,000 | Rods, st., mic. question-| ¢ | 3
' o able
85145 (%8 114,000} 18,400,000 | Rods, st. in pairs, Quention=| & 3
able
8146 |[37.5 Wintry 61,000 2,500,000 { St. in pairs, mic., will + 2
' ' keep
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Table 1 (continued)

. in pairs end will +« |37 266,650,000 | Mic., st., rods,
alng, b.c., mic, - keep ‘ yeast, .
« In peairs and Wil % a7 293,350,000 St., yeasts, mic.,
gins,‘ beCey yoactse keep rods, ’
« in palrs am | Wall ¢ a7 293,350,000 St., yeasts,mic.,rods.
alng, b.c., yeastao, keep .
s in pairs and will ¢ 38 393,350,000 St. in pd rs and
ains, beCe . keop chalns, mic., rods.
ja in paids end not *+ 23 Raneid 693,350,000 | Meny rods in clumps,
wains, b.c., rods. keep ste, mic., yeasts,
is in paivs, mic., will ¢ 136 25,250,000( St, in pairs, mic.,
)is, yeasto, keep rods,

: el R - ———1—Pyotein—{-— - ' . — :
iy rods, mic., not e | 33 decom= 106,650,000 | Rods, mic., st.,
apts, st. keep position yeasts,
be in pairs and wiil e | 37 81,060,000 St., fev yeasts, rods,
wing, keep
te in pairs and will ¢ 37 168,000,000 St., yeasts, few rods,
anins, few yeasts, . keep
t. in pairs and will ¢ 36 16,000,000 Ste in pairas, rods, .
hains, b.s., mic, keop ,
te in pairs and will * 36.5 29,350,000| St. in pairs, mic,.,
haing, b.c., rods, keep ] . rods,
t. {n peirs and will * 35 22,400,000 St. in peirs, rods,
hains, mis., rods, keep
ods, ste, mic. Question~|{ + | 35.5| Stale 9,050,000 | Some rods, mic., ste.

' o able
083, st. in pairs, Question~| ¢ 36 Stale £66,650,000 | Mony rods, mic., st.
able

te 4n pairs, mic., will % 37 86,400,000 8t. in palrs, yeasts
'ods,e keep in clomps.
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Table 1 {(continued)

— \ Wil
S147| 8.5 386,500 83,200,000} Rods, many yeasts,’ not $
' st. in pairs, b, c. keep
s148 | 36 668,000] 19,350,000 | St. in palrs, me. | will g
’ , . keep
$149|. 38 7,000{ 1,900,000 | S5t. in pairs, few micl W1ll d
L keep
5150 |. 38 198,000 20,250,000 | St. 4n pairs amd w11 -
’ chains, b.c, keep
; ’ T ‘ ' WILT
S161| 87.6 85,000 6,950,000 | Rods, mic., st. in not H
' pairs. . keep
S1562| 38 12,500] 92,000,000 St, in pairs amd wi1l g
chaing, b.c., mic, keep
5158 36 229,500| 46,950,000 | St. in pairs, mic., will 2
. rods, keep
8164 | 37.,6| Wintry 29,600 6,960,000 St. in palrs, few will 3
» rods, few mic, keep
8156 | 28 81,000 19,100,000 St, in pnirs, mic, Will g
in clumps, few rods, koeep
5166 | 37 Briny 126,600 12,250,000 | St. in pairs and V11l 3
chains, mic., rods, keep
Sl67 | 87 25.000 20'800’000 ROda, st. in pai“' Queﬂtion-i 3
. nice able
81681 37,6 38,600 24,050,000 St, in pairs and will 3
chaing, bl.ce. keep
S169| 88 7,000 6,400,000 | St. in pairs, few will 3
' mic. keep
5160 38 67,000 85,350,000 | st, in pairs and will b
chaing, bBecy, mic, keep |
5161 | 3746 $8,000f 10,650,000 St. in pairs and will S
chaing, mic,, rods. keep
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Table 1 (continued)

Wit , , .
8, many yeasts, not 34 | Yeasty | 135,450,000 | Rods in cl umps, mice,
in pairs, b. Ce keep many yeasts.
in pairs, mic, vill 36 12,800,000 | St., mic. 4in clumps,
keep few rods.
. in pairs, few micl Will 3745 2,950,000 | St., mic., few vods,
keop
. in palrs anj Viill b 54,950,000 8t. in pairs, mic,.
\ins, b.c. keep
' ‘ WIIX Protein R
®, mic., st. in not 34,5 decom= 53,350,000| Rods in clumps, mice,
T8¢ keep position ste. in pairs.
. in pairs and Will 36 o5 35,200,000 St. in pairs, mic,
ins, b.c., mice keep . ) e
» in pailrs, mic,, wiil 35 74,650,000 St. in pairs, mie.,
ise . keep yeosts, rodse
» in pairs, few Will a7 51,6560,000| Ste in pairs, mic.,
1o, few mic, keep rods, yeasts,
» in pnirs, mic, Will 27 © 14,950,000| St. in pairs, mic.,
clumps, few rods. kaep yeasts, rods.
» in palrs and Will 3645 88,950,000 Mic. in clumps, st.,
ajns, mic., rodse. keep rods.
ls, st. in palrs, Questions 35 |0ff flavo® 184,550,000| Bods, mic., st. in
e able peirs,
» In pairs and wWill a7 11,750,000 St., mic,, few rodse
imﬂ. DeCo lmgp
« in pairs, few . Wil 37 8,000,000 St. in pairs, few mic.
‘e kee’B
¢« in pairs and will 36 111,450,000 St., mic., yeasts,
3ing, YeCoe, Mice keep o o rods, e
« in pairs end will 56 o5 §9,200,000) St., mic,, rods.

keop

ains, mic., rodd.
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Pable 1 (continued)

. ! » . L
|
s162 | 36 21,000 | 25,700,000} St. in pairs and Wil | 86
. -} _chaing, b.c, keep |
8163 | 57.5 124,000 |  4,950,000| St. in pairs, mic., | Will 36
i fev rods, keep
5164 | 8 " 12,000 | 6,400,000| St. in pairs, mic., | will { 87
few rods, keep
5165 | 87 Cooked 4,500 | 16,800,000(|St. in pairs, mic. will $7
keep '
8166 | 37 | High acid ' 17,‘000 652,800,000 St, in pairs and will 56
chains, beCe,mic, keep
5167 | 95.6 | Uncdean 12,310,000 | 69,160,000 St. in palrs and . Question-| ¢ | 3¢
chajins, mic,, rods. | able
5166 | 38 42,000 | 11,200,000| St. in pairs and will 37
chaing, very few roig. __kesp
8169 | 86 Wintry 41,000 | 10,650,000| St. in pairs, mic., W1l 35
s170 | 38 16,000 ; 19,200,000| St. in pairs and . will 58
: ; — chains, DeCe, MGy keep
8171 37 61,000 | 12,650,000 St. in pairs md will , 37
: chaing, b.0., mic, keep ‘
si7z2 | 38 18,500 4,060,000| St. in pairs and il g7.
- - chaing, keep
S173 | 37 640,000 | 25,600,000; Ste in pairs and will 57
- chaint, DaG.s keep
8174} 86 - Burnt 16,000 58,960,000 Rods, mic., st. in Queation- 35,
' pairs snd chaine. | able
S176 | 37 Coarse 118,000 65,460,000{3t, in pairs and Will 86
' mm;._han.._zm.. Xkeaap
3176 | 37 87,000 6,660,000 Roda, st. in pairs, Question=~ 36
mic -ahle
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Table 1 (continued)

3t g0 paire and Wa1l v 86 28,800,000 |St. in pairs, mic.,
shainsg, .c. keep few rode.
5te 4n pairs, mic., | Will * [ 5645 4,450,000 |St. in pairs.
few rodse. kaep '
31;'. in pairs, mic., will v 876 5,500,000 |St. in pairs, mic.,
Pew rods. keep j rods,
be 4n pairs, mic. Will | e L7 9,850,000 |St. in pairs, mic.,
keep fow rods.

3t, in poirs and will ¢ | 9645 19,200,000 |Yeasts, st. in pairs,
mainﬂ, .c..miO. b@_ mc,_. fow mdﬂo
sﬁ. in palrs and Question-; ¢ 34 Dff flavor‘ 800,000,000 |Many rods in clunma,
M&nﬂ, m!,cgn roda. Bb!.p % mccj 8t. o
ite in pairs and vill | ¢ |37.6 12,260,000 |St. in pairs, mic.
shaing, very few rod.,ﬁ. keep §
ite in pairs, mic., Will t + ;35 13,360,000 |St, in pairs, mie.
rods. isoep - : :
te in pairs and will + [ 38 26,650,000 |Ste in pairs ond 4
}hains, beOes MiG. keep chains, mic,, rods, . _
34 in pairs md will . |37 12,260,000 {8t. in pairs and :
thaing, beSe, mic, koep | : _— chel ns, yeasts, mic. |
jt. in pairs and Will  |.e [87.6 1,760,000 |St. in pairs, mic.
thains, koop ‘ — S
3te in pairs and will ; * é'.”a'l 14,950,000 18t, in pa.irb, mic.,
:nainn._m._* SR < . :}] ; fow 3088e .ot
tods, mic., 8ts in Question-i & | 53,6 pbJection~; 69,760,000 |Rods, mic,., yeasats,
aira and chains. pble | ) : pt. in palxe. .

i A : :
e in pairs and Will | * 36 54,400,000 |St. in pairs, rods,
haing, h.0., rodg. knng+ mic.
lods, st. in pairs, Queation-' ¢ (3D 0ily 11,750,000 |Rods, 8t. in palrs.
Yo, ahle -
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Table 1 {cOntinued)

ghaing, mig, 1l able . A1

3177 |57 |High acid 41,000 | 56,000,000 | St. in pairs and will + |3
. . chains, b.c., rods, keep | |
5178 | 98 43,000 6,450,000 | St. in paire and will e |3
N chains, mic, ___keep | §
5179 | 3046 112,000 | 87,600,000 { St. in pairs and | Will e | 3¢
' chaing, b.C., rods. | keep |
5180 | 37 Briny 82,500 | 38,400,000 | St. in pairs and Wil v | 3¢
. — ___|cheins, be0., mic, |  keep | §
5181 | 38 61,000 13,360,000 | Ste in pairs and will e | 39
o i - chaines, b.c., rods, keep
{ ’ | ’ ’ ‘ will
5182 | 37.5 | 377,000 | 18,650,000 | Rods, mic., yeaste, not » | 3t
_ I ste in pairs, bec, keep
5183 37 126,500 6,600,000 | Ste in pairs and will 1 S€
. ~ chaing, mic., rods. keep | |
8184 | 36 656,000 52,260,000 | st. in pailvrs and will - 1 34
| - — — o ‘__ chains, be0., rods. keep |}
slss | 38 111,500 28,800,000 | 8t, in pd rs end will e* ;3N
e chahw. hgcug mco kgep"‘
S186| 37 | Coarse 80,000 | 5,400,000 | Ste 4n pairs and will ¢ ! 36
chains, mic,, rods, keep —
8187 28 ! 169,500 56,000,000 | Ste in pairs and will o § 3
N x . chains, beCe _ keep |~
. . . !
5188, 38 105,500 ;| 25,050,000 | St, in pairs and i Wil R
— chaing, beCe, 1'0‘13_!_,.,{ Xeop ——
8189 38 62,500 21,850,000 | 8t. in palrs and Will 37
- O — — chaing, micy . .. f. __keep . __ i __
8190 36 Cooked 82,500 | B1,750,000 i Rods, 8st., mic. Question=- g * {3
i - — | .-l.able . ..‘r_,__...____
$191| 35 |High acid i 213,000 | 52,260,000 | Rods, st. in pairs and Question- | ¢ : B4
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Table 1 {cOntinued)

]

i " v 0 TS s mY e e e S
in pelirs and will Lo ] 97 61,850,000 | St. in pairs, mic.,
ins, b.c., rodse. keep | rods, yeasts.
4n pasrs and Will e |87 5,350,000 |9, in pairs, mic.,
ins, mic,. B keep | ) few rodse
in pairs amd | | Will | o § 38 48,550,000 |Mic., yeasts in clumps
ing, beCe, Xods, keep L . 8t. in pairs, rods,
- in pairs and vill l ¢ 136 37,850,000 {9te in pairs and
408, 0oy mic, | keep ¢ 4\ b .....|Chains, B.Ce, yeaetse
in pairs and will Lo} B7 20,000,000 |Ste in pairs, mic.,
ins, b.c., rode. keep | rods, yeasts. .
| will i , T
8, mic., yeastis, not i » 135 |0ff flavoy 293,350,000 |{Rods in clumps, 8t.
 in pairs, b.c. keep | . s | A0 pairs, mic,, yeasts
, in pairs and will | e ! 36 73,050,000 |Mic., rols in clumps,
ins, mic., rods. lneapﬂ;, R o | ste '
, 4n pairs and will ! - | 24.8 Bltter 46,400,000 |8t. in padd rs, rods,
i.nﬂ. beGe, Yods, keep_‘ﬁv L MQQA__ —
.! e
, In' pd s md Will i ¢ | 9740 0,000,000 |Ste in pairs and
1ins, beCe, MmiC, keep ., _ . chaiine, beC., mic,
» In pairs and #1ll ¥ [ 36 4,650,000 | St. in palrs, mic.
\ins, mic,, rods, keep | . B
, in pairs and will | e |87 35,200,000 |Ste in pairs and
iins. boc. kqu L b I ) g_ih_.i_.mal b.cll.-moo
, in pairs and L owill e | o7 7,500,000 |Ste in pairs, mic.,
géﬂml&ﬁsnﬁ_gg‘lﬂ_’_j’ _keep V;,.._.._, e Tods, e e e e
, in pairs and Wil | # [ 37 12,000,000 |St. in pairs and
aing, mice ... . _keep .. ¥ 4 . . .chsins, mic.,fow roda.
is, st., mic. Questlon- . * | 3% Stale 26,050,000 jRods, st. in pairs
.l.able : and chal ne, mi0e. . .|
( Protein o
18, 8t. in pairs and Queation- : ¢ | 54 | decom= 166,400,000 |{RodB, yeasts in clumps;
adng, mige able RO N ' TS

-naai.tiqn.~7~~--_,-‘.»-_w .

-k
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Table 1 (continued)

99,000

19, 760,000

Ste in pairs and

!

8192 (36 will ¢ 96
. chains. bets, mic, keep .
S193 (35,6 | stale 46,000 | 23,200,000 |St. in pairs, mic., | will e 36
- - R, SO few rods, } keep
5194 |38 . " 141,000 9,600,000 | 5t. in pairs, mic. in| will + 157
oclumpe, few rods, keep .
8196 (&7 Fesd 5,000 9,600,000 | Ste in pairs, mic., Wwill e {S6
rod.s. ¥ , keep
5196 ({36 1,760,000 | 24,560,000 {St« dn pairs, mic. | Wl + 136
in clumps, keep [ ¢
8197 138 39,500 | 19,200,000 | St. in pairs and W41l e [B€
- chqins. De Co keaep
5198 (37 - 87,000 10,150,000 | Ste 4n pairs, mic., Will e 97
few rods, keep H
8199 {26 184,500 { ..25,600,000 { St. in pairs am wWill ¢ I3t
chaing, mic., few rodme  keep i b
8200 {86 ( High scid 980,000 { 43,200,000 |Rods, st. &n pairs Question-|{ ¢ ¢
and chalng, bDeCe,mice | able
SZOI o7 380,000 60,800,000 |St. in pairs, b.c., will + 1O
Gy, 1048 keep. .
S202 [36,.,5 181,000 | 29,350,000 |St, in rairs, Do, will + }3
1008, keep. .
8203 186 230,000 18,200,000 |St, in pairs, mic., will ¢ '5
rqdes B D <) < T -
8204 37,6 59,500 | 15,850,000 |Ste in pairs, mic,, Will * IS
» . xode . keep .
S205 86 246,500 | 60,250,000 {Rods, ete. in psirs, Questiohw | = [
: : NaQa, _MiGe ahlae. . ...
5206 183500 | . 5,550,000 |St. in pairs, few rodg, Will + |3

N

-

' keen .
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Table

1 (continued)

: J— - e e e
. in'pairs and will ¢ hOb 97,060,000 | st, in palrs and
dng, bec., mic, keep =i — S chains, b.c., mic,

in peirs, mic;. will ’ v [35.5 68,650,000 | st, in poirs, mic.,
ryods, keep i yeasts in clumps, .
. dn pairs, mic. $n{ will L (0748 14,400,000 | St. in pairs, mic.
mps, few rods, keep | i in clumps, few rodge.
- in pairs, mic., will ¢ (36 12,850,000 | Ste in pairs, few
Se - : koep |-xods, few yeagts,. . . .
. in pairs, mic. will v 136 168,550,000 | st. in pairs, rods,
clumpe, w_;k_‘ié‘l)._*{ nice _—
- in pualrs and Will ¢ |38 78,400,000 | Mic., yeasts in
411_5! De Co IEQBDF L Qlenp8, xod8.. . . .
. in pairs, mic,, Will e 137 <8,700,000 | Ste in pairs, rods,
L x0d8e keep fev_mics
- 4n pairs and Wil ¢ {35 11,650,000 | St. in pairs, rodse
tim..-mﬂ.c.u.m.mﬁ.__*ke‘ep-.‘-._ . S ——— _{
.8y 8t. 4n paire Question~: ¢ {3446 | Unclean 24,560,000 | Rods, mic., st.,
Leheing, be¢,,0i0. | aAble : ‘ fey. yeaatse .. .|
, in palrs, b.c., | Wil ¢ |37 17,050,000 | St. in puirs, rods,
TP T T kgep_._ . _yeasts, mice . |
. 4n pairs, b.c., will i+ [06a5 27,200,000 | ste in pairs and
IS —-keep . _| cemeie}..Ched 18, rode, mic. . .
. 4n pairs, mic., | Will e 1266 60,150,000 | Ste, mic., rodse
lge S <1 . PR

. 2 - : |
» dn pairs, mic,, © Will e (8745 16,000,000 | St,, rods. '
B kaen i R [
: 1 R .
8y 8te in poirs, | Quostion= | = 35,5 52,000,000 | St., mic., rois.
lns DAGe ahle S !
- n petrs, fov rods. Wil 1" 36 4,250,000 | St., mic.
4 kaep ..
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Table

1 {continued)

i

; . . , T
S207 | 52 Vegetable 22,000 6,950,000 S%« in pairs, mic. will i o % 82
. in clumppe keep. | |
. . . . H t
5208 | 37 38,000 | 75,750,000 S%. in pairs and will % v | 36
chaing, NeCep MiCe |  kaep |
. ) . . !
S209 |38 5,500 5,350,000 Ste in pairs and Will [ o || 37
chadng, mig. kaep. ...
. ’ . ° \
sS210 |37 55,000 | 17600,000 | Ste in puirs and wWill E e || 36
f chadng, baCep MiCs | keep 1 f
se1l |37 27,000 | 6,950,000 S%, in pairs and Wil e 137
chaing, heCe,. mic. kapp .
S52)2 |36 46,000 | 64,250,000 St. in pairs and will v | S5
chaing, h.C., mic. kasp. ..
' o Rods, oo
5213 |36 29,500 | 28,600,000 St. in poirs amd Question- | « | 56
chains, heCe, mics ahle i
. . {
5214 (38 119,000 5,850,000 Ste in poirs and will Le |37
chodng, mic., rods. | keep. ..
. T ‘
S215 |97 38,000 | 11,750,000 St, in pairs and will e | 36
chaing, YeCe,. Rice keep .
. . . . . N Will ;
1 8216 |58 1,400,000' 30,950,000 | Rcde in clumps, ot., not - |37
! mic " yﬁan.t&..... keep..
S217 |86 Leaky 136,500 | 71,850,000 | Reds, st. in pairs, | Question-| ¢ | B4
nic. i able. ... _
’ ’ ’ will
8218 |87 £96,500 | 29,850,000 Rcds, st. in paive nct { + 1082
and chaing, mic, keep T.....a__
S219 {36 - Coarse 75,500 | 60,800,000 | Ste in pairs amd will « 136
chaing, nice,-rods, | kaep- -
S8R0 |96 6,000 | 44,800,000 | Ste im pairs and will ‘e 106
nhr‘lng, :b_c,,.,;ada‘.____—....menr
s221 {36 141,500 | 62,200,000 | Ste in pairs, mic., | will ‘e 185
t ﬂdﬂf keeep RS TP S,
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Table 1 {(continued)

» in pairs, mic. will [ .l 32 51,450,000 | Ste in puirs, mic.,
UMD, keep § rodse —
» in pairs and will i 96 92,250,000 | Ste in palrec and
Ung, NeCap mice | J@ED ’ nh;ﬂna.;mn-zm.._,u_
o in pairs and Will | o | O7 12,750,000 | Sto in paire, mica.,
‘ b . . 4
o in puirs and will e | 86 30,400,000 | Mic. in clumps, st
wing, DeCey miCe i . kaep ‘ few xo00e.
’ I
e in peirs and will ¢ |37 16,000,000 | Ste in puirs and
ainn, DeCaey MiGe | keop | _ a! cheing, mic., xods.. .
'i . . . .
e In pairs and wWill v ;. 6 36,250,000 | Mic. in clumps, 5t.
aing, DeCe, mics. | ... kaep. 1‘1 in pairs, 10084 . .
ods, ‘ ' '
» in poirs amd Question= | « | b 6,950,000 | St. in pairs md
pins, heCe, mic. . | ahla i i ghaing,. beCey.-r0d8e. ..
! S .
e in pcirs and will (Y l', 37 42,150,000 | Mic. in clumps, rods,
oing, mic., rods. | keep i 8te dn palvs, ..
e in pairs and Will R : 5645 69,360,000 | st. in peirs, wic.
minn,..h.n.,mmg“.._.ﬁl;aap : — in _clomps,. 1046. .- .-
. . ! AR ‘ .
Wds in clumps, ote, not - j8v 221,850,000 | Rods, mic., yeasts.
(Cop—yootB, ] T oo+ e
ds, ste in pairs, Question-{ ¢ | 24 'O'bjaction- 128,760,000 | Rods, mic. in clumps,
LCe- able. able ; : yeasts_ in clumps,. ste.
vill o '
is, st. in pairs nct + |52 Cheesy 6,980,000 | Rods, st., mic.
24 chaing, mice b . keep ; RSUDUUTUSUIR §
te in pairs amd © il | 8645 65,060,000 | Ste 4n pairs, mic.,
wing,-nic.,-x0d8.—| kaep-- ‘ 4 - —r048e—-~ - _
be im pairs and will | 8545 16,660,000 | Ste {n paire, bece,
1eingy-DeCey-T0d8e-—t—-——kOOP E; M40+ y--2OABe- - —
i . . .
bo in pairs, mic., | Will | 85 88,000,000 | St. in padrs, rods,
rodey Wwep— -t -t mics e e nee
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Table 1 (continued)

10,000

8,800,000

St. in palrs and

s222 |38 Wil Lo 1136,
chulns, bec., mic, xaep :
s2e3 |38 41,500 | 5,960,000 |St, 4n'padrs and will L » fB7.
: chaing, beCe, 10496 keep
. S— : —e=ee :
seed |38 27,000 | 10,650,000 |8t. in pairs and will | e ls7.
) ghalns, bec., mic, keep !
. : e 4
5225 (37.5 45,000 | 12,800,000 |St, in pairs and will g 87.
‘ chains, b.c., mic, kaep ‘
$226 {B37.5 165,000 | 14,400,000 |St. n pairs and will | a7
, chains, beC.,mic. keep |
s227 |37 1,000 | 7,450,000 |Rods, st. in pairs, | Question-! e |36
: able i
. . ’ " W’.ll
S228 |85 Unolean 24,000 | 240,000,000 {Many rods in clumps, not 30
mic., 8t. in pairvs, kaep
s229 |38 35,500 7,450,000 |St. in pairs and will 28
. mina, b'c.’ miO. .‘ﬁaep
8230 |37.5 51,500 6,400,000 |St, in pairs, mic. will 37.
keop |
S231 {35 | Stale 218,000 | 27,200,000 |St. in pairs, rods, | Will | e loa.
mice keaop |
5232 (35,5 | Stale 8,500 | 42,650,000 |St. 4in pairs’ and Wwil1 L e |86
chaing, DeCs, rods, keep |
v . . . . ,
8253 | 35 | Stale 6,000 | 45,850,000 |St. in pairs and will | ¢ I36
ghaing, bec,, rods, keep |
S234 |37 61,500 7,460,000 | St. in pairs and Wil | 87
' chuins, ba.Ce keep ‘
8236 |87 163,600 | 6,400,000 |St, in pairs and will %
) ] ' chaing, ¥W.6,, ruds, keep .
286 |37.5 10,000 | 8,000,000 | 5t. in pairs and will o I36.

chaine, b.e., mic,

keqp . .
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Table 1 (continued)

. i - - s
in palrs and Will + 3645 4,800,000 |st. in pairs, mic,
3_13, h.C., lni‘.“l keep )
in pairs and Will 3 i37.5 4,250,000 | St. in pairs and
18, DeCo, 10d8e keep . chdins, bec., rods,mic.
in pairs and will e 875 5,860,000 |St. in pairs and
Enﬂ. b.cog mic, keaeep i ’ . Ohai!m. mio.’ rods,
in pairs and will ¢ 875 12,200,000 | St, in pairs snd
ns, beC., mic, kaep | chains, rods, mic.
in pairs and will | e |37 10,650,000 |St. in pairs, mic.,
ns, be.c.,mic. xeap rods,
, 8t. in pairs, Question- | ¢ |36 Unclean 2,650,000 | Rods, st.
able , S o
will T A
* rods in clumps, not ¢+ {30 Very £26,150,000 |Many rods, st., mic.
» 8%e in paivs, keep f unclean
in pairs and will ¢ 38 24,660,000 |Mic. in olumps, yeasts,
N8, YeCe, MicCe xe6p rods, st. in pairse
in pairs, mic. viill o (375 6,000,000 |Mic. in clumps, st,
Xeop in pairs,
in pairs, rods, will * 34,5 37,850,000 |[Mic, in clumps, reds,
. keon ‘ ‘ ot, In psirs,
, —— :
4n pailrs and will s (36 28,800,000 |St. in pairs, rods,
Ing, DeCe, rods, keep ] . mic.
in pairs and will L !35 17,600,000 |8t, in vairs and
N3, DeC,, rTOda, keep chaing, base, rods,nic.
in pairs and will * i87 10,150,000 |Ste in pairs and
.16, DeCe __keep ohning, BeCe, rodSe __ ..
in pairs and wWill *r | 96 7,350,000 |St. in pairs, mic,,
ing, Web,., r0ds, keep | ! e fev x0daa :
in pairo and will ¢ 196.5 8,560, ot
in5, b.c., mic, foon i ’ 4000 |Mic., st., rods,
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Table 1 (continned)

36,000

13,850,000

3te in pairs and

3k

SR37 | 66 Cooked Will L 2
chains, mic, keep
s238 | 37 50,000 { 13,950,000 | St. in pairs and will e |36
chains, b.¢c., xods, keep
SR239 | 6.6 40,000 | 13,700,000 | Ste in pairs and will e | 36
' 4 chaing, b.0., mic,. keep _ |
8240 | 36 46,000 | 23,700,000 | St. in pairs and will e {36
. chains, be.ce, mic, keq‘p.«.m.
3241 | 7.5 449,000 { 10,160,000 | 8t. &n paips and will e |37
_ chais, b-‘h' : keep
Se42 | 35 321,000 | 82,400,000 | Ste. in pairs, rods. will *r | S
— ' - Jeep
83243 | 36.5 4,000 | 42,150,000 |St. in pairs, rods. | Question- | ¢ |34
able
8244 | 88 83,000{ 12,800,000 |St., mic. will e |37
keep.
S245 | 38 10,000 | 7,450,000 |St. in pairs and will s |37
chaing, Defe, rods. .
‘o . will
S246 | 38 6,000 | 4,800,000 |Rods, st. noé + |35
. . . kaeph
5247 3646 36,600 | 31,450,000 |3t. in pairs and will e |36
- : -ohains, D.fe,. mic. keep.. .
8248 |85 12,600 | 34,650,000 |Ste in palirs and wiil e |34
' chand ng_,]) _.g_.,__min- ) 12341
S249 |87 112,000t 7,450,000 |Sts. in pairs, mic, will » {36,
. keep. .
35260 |58 Briny 286,000 : 16,850,000 |Ste. in pairs, rods, wilil e | O
13 s keep--
5261 |87 Coarse 83,000 | 17,600,000 |St. in pairs, mic., | Will |
2048+ —jreep— -~——1-
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Table 1 (continued)

te in pairs and

i

86

21,860,000

* St. in pairs and
hgins. mic, keep chains, mio,, rods.
te. in pairs and will e |36 7,600,000 { 8%, in pairs amd
h&mai b.co. 1‘0(18. ben chﬁ__.;ﬂ_.a_.m_ﬂ d&.a._mo._,.___
te in palrs amd will ¢ | 36.0 12,300,000 | Ste in palrs and
hains, bec., mic. keep chains, yeaste, mig.
t. in pairs and will e {36 16,950,000 | Ste. in pairs amd
hains, b.C., mic, keep . : ohalns, mig., yessie |
t. in paite and ¥ e |37 3,760,000 | St. in pairs and
haihg, beOe ' keep chakns, rods,. yesstse
te in pairs, rods. will * | b 6,960,000 | St., rods. |
: keep !
te in pairs, rods. | Question- (¢ {34 Stale 19,750,000 | St., mic., rods.
able
te, mic, will e |37 5,860,000 | Ste in peirs and
kaap chel ns,. . rods, mic. .|
t. in pairs and will ¢ {376 - 14,960,000 | Mic., rods, st,.
haing, DeCa, rods. kaep
will Protein : :
ods, st. nD‘ ® 35 decon- le.BEOQOW Many rodes, mic., st.
keep. position SO S S
e in pairsm vill * 36 28,800,000 Ste in pairgs, b.c.,
haing, DeCe, miC. .| . _keep i __ RIBE P SRR |\ U DR 7.1 T DA
4o in pairs and wilil * |45 22,950,000 | St. in pairs and
hadng,beSe, mice | keep chaing,..rods, mice. .
te in pairs, mic, will * | 365 7,450,000 | st. in pairs, mic.,
kepp yeasts,. rodge —
$e in pairs, rods, will ¢ | 35 84,660,000 | Mic., rods, st, in
u.nA _‘k_eep {.‘lu'.
t. in pairs, mic., | Wil RAR 7,450,000 | Mic., st. in pairs,

0468

Wv_.-.
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Table 1 (continued)

8252 | 37 102,000 | 47,450,000 |Rods, st., | Question- |-+ Fss
ahla :
8253 | 37 87,000 | 7,450,000 |St. in pairs and Will ¢ |36,
- chpdng, h.Ce : keaep
S254 | 25 48,000 | 19,750,000 |St. in pairs and will v 185,
. a . chaing, h.Ge —{—lomap
S255 | 38 8,760,000 | 18,150,000 {St. in pairs and (mestion- | .o 56
8256 | 37 339,000 | 45,350,000 |Ste in pairs and will g lBS
. Qh_m’...h.ﬂ ‘-.-Mo-—-—- ———-....fuep...... -
5267 | 38 35,5600 ;| 24,550,000 [St. in pairs and W1ll » B7.
: chaing, D.Ce,-rods, | ___ lkaep
SR68 | 35,5 16,000 | 42,650,000 |Rods, mic., ot. Quostion- . JFA
; 1-able
3269 |88 10,600 | 6,850,000 [St. 4n pairs and Will . p7
chains, mis. _ Jogep.
85260 | 36,5 223,000 32,660,000 iSt. in pairs and Question- | .¢ +$
chains, rods, mic, | able ,
8261 | 36.5 1,470,000 | 42,460,000 St. in pairs and 'TRER * ¥5.
- chains,. beCe,rod8e— i ke6p-
. : : Will
8262 33,5 Stale 44,000 21,250,000 Many rods, st, in - not * ‘2
ins.-. sep.
8263 13546 68,000 49,600,000 St. in pairs and ' will +» &6
ha. —2048¢—————Xko6p
S264 88,5 128,500 5,960,000 §t. in pairs and will e [38
. - T0d8. keep -
8265 | 88 92,000 27,760,000 §5t. in pairs and will ¢ |87
, TSIV, SO ¢ keep--
‘ ' : will
85266 | 38 Unclean 80,500 5;,55q.000 rods, st. in not ¢+« |88

ire. keep
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Table 1 (continued)

S ' Protein S ’
s, st, | Queption- |.¢ {36 i decom= 43,200,000 Bods, st., in pairs.
ahle ' poaition|. mice— v -
je in pairs and will Jz % E6.5 11,750,000 {St. 4n pairs and
wing, D.c.. ~keep -0he 108,040 vy r0d8 o -—-|
s 4n pairs and will v 55, 9,600,000 |St. in pairs mad
1aing, h.Qa. ——X8ep Chsl-noy-be0vy-mio ¢
' Protein ‘ ‘ C ' '
e in palirs and (mestion- | .o [B6 decom- 181,850,000 |Mény:rods, st. in pairs
wing, rxoda. abla ' position and-cheinse—— e o
be in pairs and | wala * 6 27,760,000 |St. in pairs and
ina, heCe, miCe | keep | — (ohedng;—byovy—mics - —
Yo in pairs and Will . %7.5 42,150,000 |St. in pairs, mic.,
1808, D.Ce,-x0dB. | Jmep , r0d s+
‘ ' ' , Protein o ' ' :
s, mic., st. Queetion- | . ¢ ‘%4 decom=~ 156,000,000 [Rods, mic., 8t. in
able position p&!ﬂ.
be in pairs and Wil . b7 | 7,450,000 Mic., st. in paira.
:aing, mic Jgep ... rods,
e in palrs and Question- | .o JPS Unclean ! 690,950,000 lany,;'od.e. mic, in
waing, rods, mic, | sble : - : PO Bt
5¢ in pairs and Will. ® £5.5 90,650,000 hic.. rods, st,
18408, DeCoy- 2048 | koD 4
Will Protein ‘ ’ '
iny rods, st, in " not . 5?. decom= 22,400,000 | Meny rods, st, in
drs and chains, keep positi - patrs-and-chatnsy———- |
ja in pairs and will + 5 27,760,000 |St. in pairs and
1aing, mice,-rods. koep-—! ne;-micy;rodss———
je in pairs and will | e (88 4,660,000 |St. in pairs and
Wwing,-rodse keoep—- chaine;-mics B
ie. in pairs and wi1l - |87 87 000 |St, in 8
PY PSP PSS S O LA ' 1600,000 ;h,mgggg_.gggmnm .
will i : ‘
my rods, st, in not + |83 Raneid | 85,750,000 gay rods m%o. in
tm_ {ieep : i u ﬂi"‘"“"‘““""
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Table 1 {continued)

3845

>

St. in pairs and

37

8267 28,000 7,760, 000 wil ‘l ]
chains, rods. keep |
SR68 | 34,5 Stale 32,500 57,600,000 | Rods, st. in pairs Queation~ ' ¢: 38
and chains,. able
S269 | 34.5 Stale 8,000 46,950,000 | Rods, st. in pairs | Question-|e. } 33
and chains,. able
8270 | 36 - 144,000 | 125,350,000 | St in pairs and Will e | S4
chains, mic.,rods. kaep
8271 | 37 47,000 4,550,000 | St. in peirs, mic,, will * 37
rods. - . keep
85272 | 38 29,000 4,260,000 | Ste in pairs, mic, will o | 38
' - = keep
8275 | 38 31,000 6,150,000 | Ste in pairs and will e | 38
chains, mic., rods, keep
; ey R T e
8274 | 38 109,000 8,550,000 | Rods in clumps, mic., not * 36
st. in pairs, keep
8275 | 37 10,500 18,300,000 | Ste in pairs and Will * 36
chaing, mic., roda. keep i
8276 | 38 225,000 85,850,000 | Ste in pairs and Will - a7
chains, rods, keep
8277 | 36 211,500 | 101,850,000 | 8t, in pairs and will * 35
chains, rods, eep
5278 | 56 64,500 46,350,000 | St+ in pairs and will * |36
chains, mice. keep
5279 | 38.5 157,000 | 11,200,000 | St. in pairs, mic., | Will e |37,
rods, - keep ]
8280 | 37 261,000 9,060,000 | Sty in pairs and will ¢ 136
chaeine, ]‘{eep__v
5281 %8 202,500 12,000,000 | Ste in pairs and will ¢ 157
chains, mic. |

kaep..
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Table 1 {continued)

7 ' OE—
, 4n pairs and wil : 37.5 7,450,000 | St. 4n'pairs aml
lins, rods. kﬁep ’ Ohﬂm. mic., rOdﬂo
\s, st, in pairs Question~ 33 Ranoid 116,800,000 | Many rods, mic, in
l chaina,. able clumps, st. in pairs.
\s, st. in pairs Queation- 33 Cheesy 68,200,000 | Many rods, st. in
L chalna,. able ) palrs..
v in pairs and - WAl 34,5 195,760,000 | St. in pairs and
aings, mic,,rods. keep chains, mic., rods,
. in pairs, mic., | Will 37 5,360,000 | St, in pairs, mic.,
1s. . . keapn rods,
« In pairs, mic, will 38 36,250,000 | Many mic., at. in
» - keep - pairs, rods,
. in paire mmd Wi1l 58 9,600,000 | St. in pairs, mic.,
ains, mic., rods. keep few rods,
WLl ProteIn
i3 in clumps, mic., not S6 deconme 11,150,000 | Rods, mic., yeasts,
+ in pairs. keep posltion st. in pairs.
¢ In pairs and Will 36 24,550,000 | Mic.in olumps, at.,
ains, mic., rods. keep rods, yeasts,
» In vairs and will 375 26,800,000 | St. in pairs, mic,,
ains, rods, keep N rods. ~
o In pairs and Will 3 - 54,400,000 | St. in pairs, mic.
ains, rods, keep
o In pairs and will 35 81,450,000 | St. in pairs and
ains, nice. keep shains, mic,, rodse
o in pairs, mic,, | Will 37.5 14,950,000 | St. in pairs, mic.,,
ie. keep : few rods. .
» in pairs and will 36 9,600,000 | St, in pairs, mic.
aine, Q@p
o in pairs and will 57 19,760,000 | 5t. in pairs, mic.

adns, mic.

kaep .

RN [P
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Table 1 (continued).

5282 | 37 144,000 | 19,200,000 | St. in pairs and Will ‘;36
chains, faew rods,. keep '
9R85 ! 38 307,000 9,600,000 | 5t., mic., Tew rodse | Will a7
keep
7 7 i “WEII
8284, | 36 - 1,000 | 10,150,000 | Rotls, st. in puirs not 32
. end chalns, keep
5285 | 37 1,260,000 | 3,950,000 | Rols, st. in pairs Question- 35
- ehd chains, able
S286 | 36.5 6,160,000 40,000,000 | St. in pairs and Will 35
1 chains, mic, keep -
S287 | 3646 1,890,000 | 13,850,000 | Ste in pairs and will 36
chains, keep
. . . . - will
8288 | 3645 1,760,000 19,750,000 | Rods, 8. in puirs not 35
and chains, keep .
5289 | 3646 4,430,000 8,560,000 | St in palrs and Will %55
chaing, keep :
’ ' ’ ‘ will f
3290 | 37 10,600 20,250,000 | Roés, ats in palre not 35
: ‘ and choing, b.Cepmics keep
S291 | 8746 59,000 10,150,000 | St. 4in peirs and Will 56
- chains, b.Ce keep
S292 | 37 143,000 17,600,000 | 5t. in palrs amd Will 37
chalus, be.c., mic, keep
S293 1 86 320,600 42,150,000 | St, in'palirs and Will 56
: chaing, mic., rodse. keep
8B% | 97 8,000 39,450,000 | St. in pairs and Will 56
chains, mic., roda. k.eeg
S296 | 38 47,500 6,650,000 | St. in pairs and will g7
chaing, mig., roda, keep
8296 | 36 356,000 26,150,000 | Ste in palrs und will 85
chaind, miG., rodfie Xeep.
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Table 1 (continued).

. in pairs and W11l s [|36.5 18,660,000 | S4. in vairs, mic.
ains, faw rods, keep ! :
op mic,, few rods. | Vill e ||B7 9,050,000 | Mie., st. in pairs,
keep fow rode,

WEIX
ds, 8t., in pairs not v |32 Unclean 9,050,000 | Rods, st. in pairs,
& chains, keep ‘ mic. -
¢s, st. in pairs Question-| ¢ (35 | Unocleam | 17,600,000 | Reds, st. in peirs,
4 chains. able mic,
. in pairs and Will + [3546 33,050,000 | Ste in pairs and
sins, mice. keep 5 chains, mic,
o in pairs and Will ¢ [36.5 16,660,000 | St. in pairo, mice
aing, keep ' ’

' will ' ' ' -
&s, ate in puirs not *r {3O Uncle an 50,150,000 | Many rode, st, in
4 cheinse - keep pairoc and chains,

: - .
» in poirs and Will v |36.6 9,850,000 | St. in pairs and
aing, keep i chaing.

‘ will { : ' '

&8, st. in pairs not ‘e 136 Unclean 10,650,000 | Rode, st. in pairs
4 choing, b.C,,mic, keep and chaine, b.Ce.
e in pelrs and Will t [|3645 8,000,000 | st. in pairs and
sins, beCs keep chains, beCe

e in pairs and Will s |37 18,650,000 | St. in pairs and
wins, b.Ce, MiCe keep chains, mic.

e inpalrs and Will * 1136 63,860,000 | Mic., rods, st. in
waing, mic., rods. keep pairs and chainse
ie in pairs and will ¢ {3645 83,600,000 | S4. 4in palirs and
.ains, mic., roda. keep chains, rods, mic,
i» dn pairs and will * |87 18,350,000 | St. in pairs and
wains, mic., rods. keep chd.na, rods, mic,
io dn pairs and vill ¢+ [35.6 13,850,000 | St. in pairs and
1aing,. mic., roda. keep chal ns, mic,
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Table 1 (ocontinued)

EZS? 38 50,000 9,050,000 |{St. in pairs and Will S8
| : chains, mice- keep

298 (37.6 33,000 10,650,000{St, in pairs and will S7
chains, mic., rods. keep

299 |37.6 45,500 9,600,000 |[St, in paids and will 37,
) chgins. .keep

300 |26 262,000 | 19,200,000 [St. 4n paire and i1l 85
‘ chains, mic,, rods. keep

301 {38 67,500 70450,000 |St. in pairs and will 37,
N chains, mic., rods. |- keep

802 (3B.5 | Stale 63,000 | . 85,060,000 [Many rods, mio., st. Question~ 32

| 4n.paire~and chains.ip able

$305 37 ,£00,000 | 73,300,000 |St, in pairs and Will 36

_ : chaing, mic., rods, keep
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Table 1 (continued)

Will

11,760 , 000

St. in pairs and

in pairs and 38

fns, mice: keep cha;ns, mi.o.’

in pairs and will 7 8,550,000 Mic., few at. in

ins, mic., rods, keep pa;ra.

in‘ paive and will 7.5 18,100,000 |ste in peirs and

ma, ‘keep cha_ine, few :odso _
{n paire and Wil 85 25,600, 000 Fm.. few 8t. in pairs.
ins, mic,, rods. keap ' ' ,

‘{n pairs and will 375 12,260,000 St. in pairs, mic.
ins, mic., rods. keep :

y rods, mioc., st. Question=- 32 Unc lean 30,400,000 Many rods, mic.
padrg-and chalnsa.ip able '

in palirs and ¥ill 36 17,600,000 St, in palrs and

{ns, mic., rods, keep chains, mic,, rods.

———rpasets  raneny







COMMERCIAL UNSALTED BUTTER

Ninety-three samples of commerclal unsalted butter from 13
plants in northern Iowa were studieds Tho results obtained are
presented in table 2.

Whén reoeived, the samples ranged from 34.5 to 38.5 in flavor
‘soores Eighty-two samples had flavor scores of 37 or abovey; 10
samples had flavor scores ranging from 35 to 36.5 inclusive, and
one sample had a flavor score of 34.5 The plate counts varied:
from 1,000 to 50,600,000, and the microscopic counts from
2,950,000 to 256,000,000 microorgenisms per mls The microscopie
counta were always much higher than the plate countb, and there
was no regular ratio between the two. The microorgaenisms on the
alides were streptococei, miorococci, rods of various types,
ysasts, and occasionally, molds. Streptococei and mierccocci
usually predominateds Meny of the streptococeci occurred in paiirs
end chains of varying lengths; samnetimes the: chaina contained as |
meny as 100 ¢ells., The streptococcl were cammonly large an@ weoll-
stained, and many of them wore presumably butter culture typess

At the end of the holding period, 42 of the 93 seamples had
flavor scores of 37 or above, ‘25 samples had flavor scores rang-

ing from 35 to 3645 inclusive, and 26 samples had flavor scores
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below 35 The microscopic counts varied from 3,750,000 to 763,200,000
mioroorganisms per ml. Eighty-two samples (89,2 per cent) had higher
microscopic counts, and 11 (11.8 per cent) had lower microscopic counts
at the end of the holding period then at the beginning. The crganisms
on the slides made at the end of the holding period were commonly simie
lar to those on the originsl slides, although when considerable growth
had taken place, the predominating type somstimes changed. It was

common to find considerable growih,even when very little deterioration

had taken place. In case growth bad occurred without mch deterioration,

the consplcuous organisms were generally microcooeci, but long chains of
partly autolyzed streptococeli were sometimes seen also. If daterlo=-
ration had taken place, thin rods were the predominating type.

Of the 93 samples of caumercisl unsalted butter studied, the keep-
ing quality was correctly predicted with 74 (79.6 per cent)s Of these
samples, 35 were predicted to keep, and did kesp; 15 were predicted
not to keep, end deteriorated; and the keeping quality was questioned
with 24, and they showed deterioration. Nineteen samples (20.4 per
‘cent) were not predicted correctly. Of these, nine (U8, Ul6, U20, U=8,
U33, U44, US55, U6l, U62) were gquestioned, but d1d not develop any
definite defects, eight (U286, U34, U35, U45, USO, US6, U3, UBG) were
predictsd to deteriorate, but failed to show much reduction in flavor
socore, and the remaining two samples (U3, U7) were predicted to keep,
but showed considerabls deterioration. The plate counts were only a

fair index to the keeping quality.

i —————— —— -
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There wWere samples (for example US55 and U91) with very high plate counts
that lopt well, and there were other samples (for example U49, U74, and

U80) with comparatively low plato counts that showed considerable deter-

ioration.

Flavar Defects Developed in the Cammercial
Unsalted Butter During the Holding Period

Protein Decomposition, and Cheesiness, Twenty-four samples (25,8

per cent) of the commercisl unsalted butter (U5, Ul2, U13, Ul4, U=l,
o27, U0, U:A., U377, U39, U40, U48, U49, USl, US2, US4, U57, US9, U60,
u72, U8l, U83, U87, U93) developed protein decamposition,or cheesiness
during the holding period,

When reoceived, the samples which developed protein decomposition
or cheesiness had flavor scores ranging from 35.5 to 38.5. The plate
cotmjts varied from 30,000 to 50,600,000, end the microscopic counts
from 4,800,000 to 256,000,000 microorganiams per ml. Many rods of
different types characterized some of the microscoplc slides, while on
other slides camparatively few rods were seen. All‘the semples were
predicted to deteriorate. |

At the end of the holding period, the samples had the following
flavor scores: one sample 32, five 33, one 33.5, five 34, two 34,5,
three 35, four 35.5, and three 36s The microscopic sounts varied fram
18,650,000 to 751,450,000 microorganisms per ml, Rods,especially thin

rods, were very conspicuous on sll the microscople slides. The rods
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were very often found in clumps, indlcating growth,

Objectionable Flavor and Odore. IFour samples (4.3 per cent) of

the commercial unsalted butter (U1S, UlS, U74, U78) developed an
objeationable flavor and odor during the holding period, The judges
cculd not give these samples a more definite oriticiam due to the
peculiai'ity of the flavor and odor developed.

When recelved, the samples that developed an objectionable flavor
ani odor had the following flavor scores: one semple 36, one 36.5,-
one 38, snd one 38.5. The plate counts varied from 1,000 to 4,600,000
and the microscopic counts from 16,550,000 to 97,600,000 microorganism
per ml, Rods were seen on all the microscopic slides, All the
samples wers predicted to show deterioration,

At the end of the holéing period, the samples had the following
flavor scores: two samples 30, one 34, and one 35,5, The microscopic
caunts varied from 176,000,000 to 599,450,000 micraorganisms per ml.
Rods were seen on all the slides, and sametimes appeared in clumps.

Unclean, Three sanples (3.2 per cent) of the commercisl un-
gd ted butter (U75, U768, USO) developed an unoclean flavor during the
holding period.

When received, the semples that developed an unoclean flavor had
the following scores: tﬁo samples 37, ond ono 36.5, The plate counts
ranged from 45,000 to 14,350,000, and the microscoplc counts from
18,650,000 to 56,550,000 microorganiams per mle Roda were sseen on all
the microscopic slides,s All the smmples were predicted to deteriorate,

At the end of the holding period, the samples had the following
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flavor scores: +w souples 34, and one 34.5. The microscopic counts
varisd from 148,800,000 to 763,200,000 microorganismus per ml. Rods,
especially thin rods, were very conspicuous on all the mioroscopio
dl 1des. |

Fermentod.s Three somples (3.2 per cent) of the commercial un-
salted butter (U9, ULO, Ul9) developed a fermented flavor during the
holding period.

Vlhen received, the samples which developed a fermented flavor had
the following flavor scores: one sample 3645, one 37.5, and one 38,
The plate counts varied fram 312,500 to 13,500,000, and the microscoplc
counts from 30,950,000 to 106,600,000 microorganisms pexr ml, Rods
were seen on all the microscopic slides. All the samples were pre=-
dicted to show deterliorations

At the end of the holding period, the samples had the following
flaver scores.: one sample 34, and two 35, The microscopic counts
ranged from 53,930,000 to 533.550,000 microorgenimms per mle, RoOdS .
were cor;spicuous on all the microscopic slides, -

Othar Defects. Seven samples (7.5 per cent) of the commercial

unsaited butter developed the following defects during the holding
period: two samples (U6, U?) raneid, two (023, Us3) stele, one (U3)
tallowy, ons (U32) fruity, and one (U4) fishy. |
Vhen recelved, theso samples had flavor socores renging from
34,5 to 38« The plate counts varied fram 180,000 to 4,450,000, end
the microscople counts fram 9,050,000 to 87,800,000 mioroorganisuns

per ml. Rods were conspicuous on the originsl microscoplc slides,

—
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except the ones made from the tallowy semple and the fishy sample, on
which just a few rods were sesn. Five of the seven samples were pre-
dicted to show deterioration.

At the end of the holding period,. the samples had flavor scores
ranging from 33 to 35, The microscopic counts veried from 30,400,000
to 666,650,000 microorganisms per ml. Rods were numerous on all the
slldes, except those made from the samples which became tallowy or
fishy. The relatively amell numbers of rods, especially thin rods,
found on these two slides indicated that rods were probably not in-

volved in the deterioratiom.

Generzal. Observations on the Commercial Unsalted Butter

With certain samples of the commercial unselted butter, extensive
development of microorgenisms took place, and the butter still kept
well. When development ococurred without much deterioration in flavor
socore, the types of organisms present were geonerally micrococci,
streptococel, yeasts, and occassionally a few molds., If rods were
found in samples which had kept well, they were generally of a large
thick types In no case did a sample keep well when small thin rods
developed conspicuously in it.

Organisms, presumably butter oulbure types, could be distinguishe-
ed in unselted butter by their lorge size, the occurrence in pairs
and chains, and the deep blue color indicating that the cells were

alive, It was not uncommon to find these streptococci in chains as
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long as 100 cells., Long chains wers not observed in salted butter. It
was assunsd fran the appearance of these long chains that butter
culture organisms ean‘grow in uneglted butter, and this observation was
confirmed by finding this morphologlc type in unsalted butter chumed
fram craamfto which butter culture had been added, and not in finding
it in unsalted butter churned from cream to which no bdutter culture
had been addede

In cauparing the growth in the caommerciel unsalted samples with
salted samples, it was evident thet salt had a very definite inhibite
ing effeet on the microcrganisms in butter. This was taken into
considerstion in mseking predictions. In sd ted butter well-stained
thin rods had to be present in larger numbers than in unsalted butter
in order to caise deterloration during the holding periods In une-
salted butter, a very few well-stained thin rods would generdlly resultd
in dsterioration.

The comuaicial unsalted butter was a0t as wiform 1n keeping gual-
ity as tha. canmercial salted butter, 'due presumably to = greatei' change
for the growth of organiams in the absence of selt.

Molds were seen occaslonely on the slides made after the holding
period. tl’fie molds could be observed on the slides before they could

be seen in the butter without magnification.
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Table 2,

CHANGES IN CQMMERCIAL UNSALTED BUPTER HELD AT 21

VHEYN RECEIVED
Sample! Flavor & Aroma |Microorganisme per ml, Microflora* Keeping Quality] .
— : ——t T Prediction—*—
) - Plate [Mioroscopic Made on
|Score| Criticism Gount | Count Mioroflora S
36.6 | Slightly 535,500 : 20,800,000 [St., .0, in pairs and| Will 19 {8
.__moldy ' chaing, yeasts, molds, keap
38456 856,000 9,400,000 {St, in pairs and short | Will 1S
. chains, mic. keep
U3 38 1,230,000 |- 15,750,000 [St. in paire and chain , Will -l3
A few rods. keep
U4 34.6 Moldy 2,‘850,000" 87,800,000 St. in pairs and chainJ Questions| ¢ ;3
- mealy : b.C., miG., rods, | able
U6 |37.5 1,080,000 55,450,000 [Roda, 8t. in paire and | Question-| ¢ {3
short chains, b,.c. able
" ' TiTY
Ué 38 8,200,000 { 782,550,000 rods, 8t. in pairq not + {3
and chains, b.c. keep
w7 |37 1,170,000 | 59,200,000 [St. in pairs and chaing Will -1
b.Ce, fow rods, keep
U8 |37.5 2,890,000 | 98,150,000 |St. in paire and chaing, Question=| = {8
‘bobo. rod" able
US  [37.5 512,500 | 30,960,000 [St. in pairs and cn'ainq,qwsﬂon- T
. [bete, fow rods. able
i ’ will
U0 (36.5 Tainted 4,921,000} 74,650,000 St. in pairs and short| not i3
ehainﬂ, b.¢., rods, keep
v |38 3,990,000 | 54,200,000 St. in paire and long | W41l ¢|3
: chains, b.ca., mic, keep

* becs = Butter culture $ypes.

mic. = Micrococci, st. - Streptocooci.
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Table 2.

COMMERCIAL UNSALTED BUTTER HELD AT 21° O,

AFTER 7 DAYS AT 21° €.

Microdrgans
Microflora* Keeping Quality; Flavor & Aroma | isms per ml. Microfloxa*
—Pretiotion ; Mioroscopic
Made on Count
Mioroflora Scoxrel Criticism
s beG,s in palrs end| Wil 9 { 36 37,860,000 Yeasts in clumps,st.,
ing, yeasts, molds. .keep . , bec., molds,
in pairs end short| Will |36 32,450,000| St., bec, in pairs
ins, mio, keep and chains, yeasts,
in pairs and chaing, Will - i34 Tallowy - 30,400,000; St. in pd rs and .
 rods,. keep y chains, rods.
in pairs and chaind Questfon~| ¢ |33 | Fiehy 124,800,000 St. in pairs and
oy mic., rods, | able chaing,b.c., mic.,rods.
8, 8t. in pairs and | Question-| ¢ {32 Cheesy 310,950,000 Many rods, st. in
rt chains, b.o. able » palrs amd chains,mic,
174 b '
y rods, st. in pairg not + |93 Rancid 373,350,000, Many rods, st, in
. chaina, b.c. keep pairs and short chains,
' In paire and chaingd will - |8 | Raneid | 133,350,000| Rods, st. in pairs
es fow rods, keep and gchains, molds,
- in pairs and chainJ, Question=; « {36 164,460,000{ st. in pairs and short
oy TOdB, ablq chainsg, b.0., rods,
in paire and chaind,Question-| ¢ {86 |Fermented | 53,950,000| Rods, yeasts, molds.
oy fow rods, able .
will ' :
in pairs and short|{ not ¢ {34 | Fermented | 265,050,000| Rods, mic., yeasts.
ains, b.c., rods. keep
in pairs and long Vi1l @ | 37.8 75.750'000 Sto. DeCeuy mico.
ins, b.c., mic, keep few rods,

Ge = Miorococci. nt. - Streptococei.

r
-

- Sample predis ted correctly.
= Sample not medicted correctly,. . |
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Table 2 (continued)

” ‘ 1l ‘
U1z |38 647,000 52,250,000| St, in palrs and shortf  not + |33
chains, b,c,, rods, kesp
v13 (38 2,451,000] 1R2,660,000| St. in pairs and snorq Question- | ¢ | 34
| chains, b,6,, rods, able
U4 8 1,030,000  90,650,000| S+ in palre and chaini Question-|+ |54
- s beCe, miG., s0me rods, able
: ) "~ |Rods, wWill
Ul5 | 38 4,600,000| 97,600,000/ St, in'pairs and not + ]38
chainﬂﬁ be Ca, mic, keep
U6 | 38 2,520,000 45,850,000|{St, in pairs and | Question~ |~ ‘36
chains,b,c,,mic.,rods,.} able ]
Ul7 | 38,6 4,410,000 |  96,650,000{St: in pairs and Will + {87
. chains,b.c.,mic, keep
U18 | 38,5 3,710,000 |  67,750,000{5¢, in pairs and Question=|s+ ‘{35
i chains,v.c4,rods, able
Ul9 | 38 3,600,000 | 106,600,000/St, in pairs an® Question={e ‘|85
, chains, b.c.,mic.,rods} able
U20 | 38 79,500 9,060,000{St. in pairs and Qostione|- 37
¢hains,rods,mic, able
: " ; . wiil .
Uzl | 37.5 17,500,000 | 37,350,000 |Many rods, mic., st., " not + |84
yeasts, keep
U222 38,6 6,800,000 | 44,800,000|S%s in pairs and Will s+ lav
chains, b.c. keep
' T TR ,
U2s |36 180,000 |  £0,250,000|St« in paire and chaink  mot v 34
) . . 'b.‘c.‘, mic., rods. keop
v24 |98 138, 000 3,760,000 |84, in pairs, mic., Will v 37
few rods, keep
U5 |37.6 20,000 | 2,950,000 |St. in pairs, mic.. will v |37
keep
' ' 1w
U26 |38.6 60,000 82,400,000 |St, in pairs and ohaLnT mot | » [37
beCey mic., fow rods, ke
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Table 2 (ocontinued)

wiIIY ' Protein ' | ) ‘
in pairs and shor not e |35 decom- 253,350,000 |[Many rods, st. in
ins, b,c., rods, keaep position palirs and chaing,yeasts
Protein . : ' I o
in pairs and shor Question- |+ |34 decom~ 165,360,000 |Rods, 8t., be C., many
ins, b.,e,, rods, ‘able position _{yeaats,. "
in pairs and chaing Question-| ¢ |34 Cheesy 346,650,000 Many r ods, at,., b, Cey
ny MiC., s0me rods,] able ° yeasts,
8y WiITl ’ ' ‘
‘in-palrs and not + 134 | Objectiony 373,350,000 Many rods, Bte,bac,,
ine; be co, mice . keep able easts,
in pairs and Question~ |~ |86 109,850,000 |St, in pairs and chains
ins,b.co,mic.,rods.) able beCo, mic., rods.
in puirs and will v |37 160,000,000 {St. in pairs and cheins
ins,b,0.,mic, keep bece, mic., yeasts,rodsh
in pairs amd Question=-|+ ‘(3646 Dbjection=| 176,000,000 {Hods, at.in pairs and
ins,b.c.,rods, able pble chains, b,C.,mold8s |
. in pairs ané Question-{+ |86 |Femmented| 6%3,550,000 Rods, 8t. in pairs and |
Ang, beCe.,mic.,roda} able chains,b.ce,y00nts, . |
, in pairs and M estion-{~- |37 63,450,000 iSt.,b.c., mic., rods.
ins,rods,mic, able -
_ - will . : ' :
y rods, mic., st., not * |34 Checsy 693,550,000 kany rods, st,, mic,
ets, keep '
{ dn pairs and will + 37,6 54,400,000 5t. in pairs md chains
iing, b.C. keep -Defas few _roda,
will . ' ' ,
v in palirs and chainL not ¢ (194 Stale 666,650,000 hnny rods, st,, b.c,.,
ey Mmic., rods, keep ew.yeaptloe . . __ |
i in p&irﬂ, mic., Will "' 376 58.650.000 St.,mic., few rods,.
r xods, kesp
v in pairs, mic,. will v [BY 33,600,000 | St., mic., few rods.
- keep
' : will ' ‘ ,
» in pairs and ohainT not | = (37,6 163,200,000 | St in paire and chamﬁ
teg Mic., few rods,

b +Cey-miGey—-yoastoy--—I
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Table 2 (continued)

_ : - - ‘ viIl
UR7 |36 30,000 90,650,000 rods in clumps, not ¢ |33
te : keep
U28 [98.5 660,000 13,360,000 | St. in pairs and ° | Question~|~ 138
Ghaina. DeCoy roaa.m‘.cq able
U29 [38.,5 $,200,0001 20,350,000 |St. in pairs and 1 Will + |38
chaling ,b.S.,mic. keep
v30 |38 1,176,000 99,450,000 |Many rods, mic., 3t. not + 136
. o . keap
U3l (38 3,360,000 42,650,000 |St. in palrs and | Question~ | ¢ }36
' .| chalng, bLece.,pic,.,rodse able
T B . 8 A will
U322 (38 4,450,000 9,050,000 {Rods, mic., few st. not r |54
_ , kesp
U33 38,5 1».540,006 34,150,000 {Ste in pairs and Qxestionj - 157
cnains,beCs, fow rods, -able
' . ' Will
U34 |98 £8,350,000 | 150,400,000 |Many rods, b.c., mic, not -~ 136
keep
' will
U36 |88 1,640,000{ 26,150,000 |St. in palrs and not - |37
chaine, mic., rods, keep
USE [57.65 910,000 | 65,600,000 |St. in pairs and wiil ¢ |37
A chaing, b.c.,mic.,rods,. keep
T ’ Wwill
U37 3845 0,600,000 | 134,400,000 [Many rods, st. In not ¢ |33
pairs, beCa., mic. keep
V38 [88.5 ik 120,000 11,450,000 {Ste in pairs and Will s {37
. chains, b.c,,miq. keep
U39 [87.5 1,220,000 | 46,860,000 |St. in pairs and . Questionsl¢ |36
chains,b.C,,rods,mice | able
U40 137.5 5,800,000| 29,350,000 {St. in pairs and . Question-ge |85
: chains,b,c,.,mi0,,xods,| able
U4l (38,6 60,000 18,100,000 |St. in palrs and will v |38
> b ep 1\ %
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Table 2 (continued)
VIIl ’ ‘
y rods in clumps, not * i33 Cheeay 714,650,000 Many rods in clumps,
, keep yoasts, st., mic.
» in pairs and - 1 Question~ |~ ]38 108,260,000 |St. in pairs add.
ains, b.C.,rods,mic. able chalns,bece,mic.,r0ds,
« in pairs and Will + |39 45,350,000 |3t. in paire md
aing,b,0.,mic, ____keep : : chains, b.c,,mic.
. ‘ ' will Pro teln ’ ’ ' '
ny rods, mic., st. not r 196 decom- 188,800,000 Many rods, miG., st.,
L . keep | . position eapgts. ]
. Protein ‘ i ‘ ‘
» in pairs and Gnestion~ |+ |36 deomn~ 174,950,000 Many rods, st., mic,
aing, beCe,plc.,rods. able position o
ds, mic., few st, not r [5¢ PFroity . ‘301,360,000 [Rods, mic,, yemnsts.
e In pairs and U estlon= = |37 80,000,000 i8t.,bece, mic,, yeants.
ains,b.c., fow rods, -able
Will ' LK ’
ny rods, b.c., mic, not - |36 201,050,000 Many thick rods, mic.,
keep st,
will
‘» in pairs and . not - {37 26,650,000 {Thick rods, mic., st.
aing, mic., rods. keep » in pairs.
‘e in pairs and Will s+ |37 153,600,000 8te in palrs and
aing, be.C.,mic.,rodsg. keep chains, mic,, De.C.,r0d8|
’ will Protein ’ ‘
ny rods, st. in not r |33 4.8C0m= 220,250,000 any rods, mice, 8t.,
irs, b.c., mic, keep poeition : 1beQ,
e in pairs esnd will ¢ |37.6 5,750.’,000! te in pairs and
ains, b.oc,.,niq, keep shains, mic,, few zgg.gﬂ
Protein ' :
e in pairs and . Qunestion=|{¢ 135 decom= 65,600,000 Rods, st. in pairs and
oins,b.c,,rods,mice | able poaition BsDeCo, miCe |
Pw toin : ’
te in pairs and . Queation-3¢ |35.,6 | decom~ 24,660,000 Rods, st. in palrs and
aina,ba.c,,mic,,rodn,. able position .
e in pairs and Will + |38 12,800,000 Ste in pairs and
18ing, VaCaamiCe rodas  keep haing,mic., rods, . |
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Table 2 (continued)

v42

4,800,000

80,560,000

mic,

keep

38 St. in pairs and ‘%ill 37
chains, b.c.,mic,,rodsl, keep
V43 | 38 30,000 53,850,000/ St., in palrs and Twill 30
? chafns,b.c., fex rods, keep
U4 | 38,5 5',150,000; 45,800,000 st in pairs and Question- 31
- chains, few clumps ,rodpable
" T wilY
ws | 38 119,000 131,200,000/ Ste in paire and not 37
. - short chains, mic.,rods. keep
V46 | 3845 -270,000. 24,000,000{ St. in pairs and 1Will e
cheins,bece,mic., rods,). keep
47?7 | &8 400, 000. 29,350,000{ Ste in pairs and Viill 35
‘ chaina, b.c. keep
V48 | 28 . 765,000 - 17,050,000 St, in pairs and Questiond 34
chains,b.c., some rodm, able
U49 | 38 . 50,000 4,800,000{ St. in pairs and Quentions k71
‘ ' chainﬂ’b oCo ,mic +prods, able
: . . Wi
Us0 | 38 9,400,000 16,550,000/ Ste in pairs and not 3"
chalnus,bece,rods,mic, keep
UBL | 37.6 60,000 22,950,000 St. in pairs end Question- St
caaing,b.c.,rods,mic, | able
Us2 | 97 - 60,000| 16,950,000 Ste in pairs end Qmestion- ?
chalns,b.c.,rods,mic, | able
Uss | 37 310,000 35,200,000 St. in pairs and Questson- 8l
cheins,beCe,rods,mic. | able
Us4 | 38 1,456,000 13,350,000 St. in pairs and Question- ]
ohains,b.c..rodﬂ,mio. able
U6 | 88 28,450, 000 45,360,000 8t. in pairs, rods, Question- ]
mic, able
’ ' ‘ will
US6 | 3645 22,650,000 29,850,000 Ste in pairs, rods, not 3
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Table 2 (continued)

in pairs and ‘Will P 37 26,650,000} 3t. in pairs and .
ins, b.c.,mic,,rods keep chains, yeasts, rods.
in palirs and 1will ¥ 38 48,000,000 | st. in pairs and

Ane,b.c., fev rods. keep chains, b,c,mic.,rods.
. in pairs and Quostione.| = 37 96,550,000 | ste. in pairs, b.c.,
dns, few clumps ,rodgable mic., . few thick.rods,

wilY :
v In palrs and not - 375 378,650,000 | St. in pairs anmd
it chaina, mic..rodb. . keep chains, rods, mic,
, in pairs and wWill ? 28 25,450,000 | 8ts in pairs and
\ins.bocnymiO-'rOds.» keap chame'boc..mco.rOd..
v in palrs and Will * a7 83,200,000} St. 4n pairs and
\ins, b.c, keep chains,b.c,,nic,,rods,
y in pairs and Questiond » 34 Checay 36,800,000 | Maay rods, 3t., DeCay .
iins,b.c,, some rode, able mic.
» in pairs and Questions ¢ 4.5 Cheesp 18,650,000 | Many rode, st. in
aine,b.c.,mic.,rods, able pairs and chaine,b.ce

WilT
» in palirs and not " a7 245,350,000 | Many thick rods, st.,
alng,beCe rods,mic, keep mice.

: Protein
« 1u pairs end Question-| ¢ 5 dec o= 57,500,000 | Meny rods, st. in
aing,be0.,rods,mic, | able position palrs,be.c.,yonate,mic,
Proteim

¢ in pairs and Quegtion=| ¢ 34 decome 182,550,000 { Many rodg,st.. in pairs
alng,b.c.,rods,mic, | able position ) heCe, molds,mic.,
o in pairs and Question-| ¢ | 56 | Stale 246,350,000 | Rods, st. in pairs amd
einsg,b.c.,rods,mic, | able chains, mic,

_ Protelin- ‘
o in puirs and Question=| ¢ 33 decon= 86,350,000 Many rode, Bt. in
ains,becq,rods,mic, | able position pairs and chains,b,.c.
e in pairs, rods, Quostione| = 3746 187,200,000 Many thick rods, mic.
Ce able

Will '
« in pairs, rods, ‘not - 585 166,750,000 |[Many thick rods, mic.
Ce keep







|
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Table 2 (continued)

Wiy '
us? | 28 %4,500,000 57,600,000 St. in pairs, rods, not 3k
mic, . keep
Us8 | 38 1,080,000{: 38,400,000 St. in pairs and - will 9%
chains, b.c,.,rods,micq keep
U569 | 37.6 " 370,000} 6,400,000 St. in pairs and - Question - 3t
choing, b.C.,rods,micsd able
VB0 | 3545 72,600{  10,750,000; Ste in pailrs and Questions 38
chathsg,b.c,.,. roda, .able
U6l | 38 635,000 6,400,000} Rdds, mic. Questions - 3
o atle
UB2 | 3845 1,065,000 12,600,000 Many rods, mic, Questions| - 3
. - able
i ’ i ’ WIIT
Ue3 | 38 1,120,00 13, 350,000 Many rods, molds, oot b
yeasts. keep
vesd | 38 1,200,0 29,860,000 St,, be.c. will 3
keep’
Ues | 98 345,00% 42,650,000{ St, in pairs and Will 3!
chaing, beCa,rods. keep
U6 | 38.5 5,350,000  32,000,000|St, in pairs and w111 5t
chaing,mic., faw rods. keep
Us? | 38 240,000 18,650,000|St, in palrs and will S
chialng,b.Ca,mic, keep
U8 | 38 3,400,000  49,600,000| 5t. in palrs and will 3
oheins, h.G.,mic, keep
V69 | 3845 275,000 19,750,000} St, in palrs and will 3
chuing, hets keep i}
U770 | 3846 1,650,00 26,160,000| 8t. in pairs and will 3
chains, mic,. keep _
url | 38 760,004 8,000,000{8%., mic, Will 3

keep
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Table 2 (continued)

“WLIY ' —PYotoin
. in pairs, rods, not 36,6 decome 179,750,000 | Meny thin rods, mice.
o o . keep position
 in pafirs and - will a7 43,200,000 | St, in pairs and
ing, bec,,rods,mlic, keep chains,mic,,fow rods.:
 In palrs and Question- 35.6| Cheesy 60,250,000 | Many rods, st. in.
ins, b.C.,rods,mic,d able pairs,b.c., mic.
Protein
, In pairs and Question~ 3346 |decom-~ 145,800,000 Many rods, st. in
\ihg,beCe, . rods.. .able position palirs and chalins,b.c.
5, mic, Question= 37.6 69,800,000 | Many tanick rods, mic.,
a . able yeastis,s :
v rods, mic. Questions! - 37.6 169,600,000 | Many thick rods, mic.
: able .

T WiIl " ]
Wy rods, molds, not 37 107,700,000 | Many thick rods, st.,
8ts. keep mic., yeaots,
¥ b.c. Will 37.5 45,750’000 St. 111 Ch&ins, bQCOp

keep mic., yeasts, molds.:
, in pairs and Will 3745 98,850,000 | St. in palrs and
?.ins, beCayrods. keep chaing,yeasts, rods.
, in pairs and wall 58 50,400,000 | Ste in pairs amd
iing,mic., few roda. keep chains,b.Ce, mic.,xr0d8,
L in pairs and will $7.6 17,600,000 | St. in pairs.and
Ein’bQCQ,mico keep ' chaim,boeo’ few rods,
. 1n pairs and will 3745 48,000,000 |St. in pairs and
pins, h-Qo’mico keep Chﬂma,boco, mic ., rodRq
‘ : -
% in pairs and C w11l 3745 61,360,000 |St. in palrs and
hadng, hede keep chains,bh.0,.,r0dn,
‘ ; _
» in pairs and Will 37 45,350,000 |St., yeasts, mic., rodﬁ.
fina, mice keep
sy mic, Will 37 109,850,000 {St. in palrs end

keep chaine,b.c,,mic.,rods,
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Table 2 (continudd)

N o ' [#a11
u72 | 38 40,560,000 %s,oso,oooan rods, mic., et, not B
keep
U735 .| 38 5,050,000 | - : 20,800,000 St, in pairs and Wi11 ¢
chaing,b.c.,mice kZeen ’
v74 | %6 1,000 | 15,550,000 |St, in paire and Question- 3
cholng, rods. able
ws |37 6,610,000 | 44,800,000 {5%. in pairs and Question- 3
halng, rods. shle
076" | 8645 14,850,000 | 56,550,000 St. in pairs and .| Question- B
chaina, rods. | ahle
U77 | 8646 2,170,000 13,600,000 5t. in pairs and will 3t
s keep
U78 |36.6 3,080,000 22,400,000 Bt, in paire and Question- e
lehle
U779 [3645 3,780,000 10,650,000 Bt. in pairs and will 3t
shaing. kagp
vso |37 45,000 | 18,650,000 Bt. in pairs and Question- Y
shaing, heC.porodn, mic, | able
: ' will
UBl |37.5 68,500 | 13,850,000 Bt. in pairs and not Y
Co kaeI\
usz (S8 515,000 17,600,000 Bt. in pairs and Will oY
by ; A keer ,
V83 (38 1,410,000 28,250,000 Bt. in pairs and Queation~ 34
" o md 1 an1
Us4 |B7.5 11,110,000 | 43,200,000 §t. in pairs and will by
Bhoing boc,.,few. rods. |- keap
Uss |[37.6 6,360,000 24,150,000 Bt, inpaira and will 3
’ chuins,b.o..mic.,rodl. keep
’ ' ’ will
Use g8 10,700,000 18,150,000 Rods, st. in pairs, not &

koeep-
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Table 2 (continméd)

- . v‘ill ' 2 - . .

f rods, mic., st. not Cheesy 603,200,000 |Many rods, mic., 8t.,

-keep yeaata.

in pairs and Will 16,550,000 { St. in pairs and
ing,b.ce,mic, koen chaing,haC.,mic., rodg,
in pairs and Question- _ Pviection~| 483,200,000 |Many rods, mic., st.
lng,_ _rods, ahle f’ble

in pairs and Quesation- Unclean 763,200,000 |Many rods, mic., st.
lngs rodpe shle in pairs,

in pairs and Qnestion- Unclean | 231,%00,000 |Many rods, mic., st.
ing, xods. ! able in paire and cheins. ..
in pairs and will 107,880,000 | St. in pairs and

insa. keep chaing, rodSe .
in pairs and Question= Dbjection-! 599,450,000 |Many rods, mic., st.
ins, rode.. ehle in paira and chainge
in pairs and will 86,950,000 |St. in pairs

insa keep chains.. ,

in pairs and Question- Unclean 148,800,000 [Many rods, st. in pairs
ing, h.t.,roda,mic, | ahle and-chaing, Bloeymioe—

: will Protein :
in pairs and not decom= 137,600,000 |Many rods, mic., st.
ins,b.ce, vodamic, | keep poasition in-pairs and-chains b0
in pairs and Vi1l 37.6 37,650,000 |St. in pairs snd
ina,hece,mice,,roda,. ! . _keen ' ———ehainsybvOvyid Ovy rodoe—
Protein : ' o ‘
in pairs and Questione decom= 671,200,000 (Many rods, mic.,yeasts,
tna,b.oc.,rode, mic, .| able position. Btv—in-pairs-an@-ehaine;
in pairs and will 673,600,000 [St. in pairs and
ins,b.c.,fow. rods. | —keop- - amm?ﬂ;m—rodsv--~~
inpairs and Will 430,400,000 |St. in pairs and
ning,v.c.,mic,,rods, keep chains, mic.,few rode,
‘ will S

8, 8t. in pairs, not 480,560,000 |[Many thick rods, mic.,

keep.

gtv-in-paiprs-and-chainel .
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Tab ie 2 {continued)

’ . P . v . . uill

ver | 98 22,000,000 66,150,000 Rods, st. in pairs and not 3
chains,. kea

88 | 38 505,000 19,750,000| S%. in pairs and ¥ill 3
chalng,b.cq..fovw rodo, | keep

U89 | 38,5 - 860,000 | 16,550,000 St. in pairs and will S
chaing,b.C,. kaep

veo | 38 6,750,000 22,950,000} St. in pairs and ¥ill 3
cheina,bac., mic.,rods keep

vo1 | 37 b§,800,000 | 222,400,000| St. in pairs aml w111 5
chaing, mice, rods, kaep

veg | 98 5,150,000 23,460,000{ st, in palrs and vill S
chaina,mic., rode, L keep

‘ ’ will

TS | 38 28,200,000 | 2B6,000,000| Reds, mic., st. in not 3

poirs ard chaing, keap
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Table 2 {continned)

' will Protein . . '
s, st. in pairs and not 36 decoin= 751,450,000 {Many rods, st. in pairs
ina, lcaap poaition anl chaing,
» in pairs and will a7 27,200,000 St. in pairs and
ung,bec.,fov rods, | koep chaing,DaCagmiCa |
» in pairs and will 38 $0,950,000| St. in pairs snd
Ung,b.Ca- koep chains, haCa, rode. |
» In pairs and will 36 ¢ 42,650,000 st. in pairs and
14n8,b.Co, mic,,rods _keep chuins mic., few rodd,
» in pairs amd vl 565 429,950,000 St. in pairs and
sdng, mica, xods, | keep choings, rode, yeasbie
o in palirs and vill 513 R7,750,000 | St. in palrs and
aing,mic., rods, keep chains,mic., rod8e |

will Proteln ' ’

1s, mic., st. in not. 3545| decom=- 294,990,000 | Mony rods, ste In
Lras ard chalnas, keap position.l pairg-and-caaing,nice—







=58

EXHIBITION BUTTER

Fifty-three samples of exhibition butter were studied. The sam=
pPles were taken from the tubs exhiblted at educational butter scoring
contests conducted by the Dairy Industry Department, Iowa State
College. Fifty-one samples were from butter plents in Iowa, and two
were from plenis in other statess The resulis obtained ars present-
od in table 3.

Vhen reoceived, the samples ranged fras 35 to 40 in flavor soores.
Forty-four samples scored 37 or above, and the other nine samples had
flavor scores ranging from 35 to 36.8 inclusive. The salt content of
the samples ranged fram 0.37 to 2,27 per cente The plate counts -
varied fran 4,000 to 21,600,000, end the microscopic counts fram
2,300,000 to 209,050,000 mieroorgenisms per ml. The microscopic
counts were always much higher than tne plate eounts, and there was
no regular relationship between the two. The microorganiems on the
original microscopic slides consisted of streptococci, micrococeci,
rods of various types, and yeasts, with atreptoeocci and micrococcd
usually predominating., The streptococcl were in peirs; short esnd
long chains, and'scme of the cells were large snd well stained, and
were pres\maﬁly butter culture types.

At the end of the holding period, 24 of the 53 samples had flavor

scores of 37 or above, 17 had flavor scores ranging fram 35 to 36.5




-59-

inoclusive, and the remaining 12 had flavor scores below 35. The micro-

acopic counts varied from 2,150,000 to 485,350,000 microorgenisms per
mle Forty-nine samples (92.5 per cent) showed higher microscopiec
counts and four samples (7.5 per cent) showed lower microscopie counts
at the end of the holding period them at the beginning. The organisms
on the microascopic slides made at the end of the holding period were
very similar to those found on the original slides. The predominating
types depended very largely on whether or not deterioration took place.
If apprecicble deterioration had taken place, the predominating types
were rods, especielly thin rods, while if little or no deterioration
hed taken place, the predominating types were streptococci, or micro-
cocel. Very often partly emtolyzed pairs and chains of streptococei,
which were apparently butter culture types, were seen. It was not une-
common to see yeasts, some of them showing buds, indicating growth.
0f the 53 samples of exhibition butter studled, the keeping quel-
ity was correctly predicted with 45 (84.9 per cent). Of these, 28
semples were predicted to keep, end did keepe. Nine were predicted
not to keep, and deteriorated considerably, amnd the keeping quelity
of eight was questioned, and they showed deterioration. Eight
samples (15.1 per cent) were not predicted correctly. Of these
samples, six (E19, E28, E37, E38, 40, ES2) were questionod, mt kept
modei'ately well, and two (El6, ElB) wore predicted to keep, but deter
. 1orated considerably. The per cent sslt in the samples that deterio-

rated ranged from 0,37 to 2,27,

-—— e o ———— e

- e o - e—
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The plate counts wers only a general 1nc}10ation of the keeping
quality of the samples. Some samples (for example, &4, EL7, E3L, EAG)
kept moderately well, even though the plate counts were high, while
other samples (for example, L18, E42) showed poor keeping quality with

relatively low plate countsae

Flavor Defects Developed in the Exhibition
Buttear During the Holding Period

Protein Decamposition,and Cheesiness. Sixteen samples (30.2 per
cent) of the exhibition butter (EL5, Ele, E18, E2l, E25, E32, E33, E35,
£E36, E39, BE4l, D42, [47, E48, EG0, E53) developed protein decamposition,
or cheesiness during the holding period.

When raceived, the semples had flevor scores ranging from 36 to 40.
The per cent salt varied fram 0.37 to l.96. The plate counts ranged
from 34,000 to 14,700,000, and tt}e microscopic counts fram 5,580,000
to 180,950,000 microorgan_iams per mls The original microscopic slides
were characterized by rods of v&iwa types. Soma of the slides showe
ed only a few rods, while others showed many rods, some of which were
of the thin type, and in clumpse Fourteen of the samples wers predict-
ad to deteriorate, and two (E16 and El18) were. predicted to keep. Thsse
two sanples showed yery few rods of any type at the original examination,
but apparently conditions were favorasble for deterioration.

A% the end of the holding period, the samples had the following

flavor scorss: six semples 33, one 33,5, two 34, three 35, one 35.5,
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two 36, end one 37. The microscopic counts varied from 35,750,000 to
613,350,000 . microorganisms per mls The microscopic counts of the two
samples which were predicted to keep, but deteriorated, were
234,850,000 and 458,6850,000. Rcds of various types were numerous on
all the microscopic slides and thin rodé were especially conspicuous
and were especlally consplcuous and were often seen in clumps indicate
ing growths Some of the microscopic slides contained molds,.

Other Defects. Three samples (5.7 per cent) of the exhibition

butter developed the following defects during the holding period: one
sample (F13) unclean, one (E49)strong, and one (E51) stale. The flavor
of the sample which was criticised as strong was such that it could
not be desoribed more definitely by the Judges.

Whezi racelved, these samples had the following flavor soores:
two smnplés 3645, and one 37, The per cont salt ranged fram 0.48 to
2427+ The plate counts varied from 86,000 to 21,600,000, and the
mio};'oscopic counts from 23,650,000 to 209,050,000 microorganisms per
ml, Rods were seen on all the origina) mierosscopic slides, and all
the semples were predicted to deteriorate.

At the end of the holding period, the samples had the following
flavor scores: two samples 33, and one 35, The microscoplc counts
varied from 33,350,000 to 485,350,000 microorganisms per ml. Rods
were very conspicuous on all the mieroscopic slides, and were same=-

times present in olumps.v
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General Observations on the Exhibition Butter

Some of the samples of exhibition butter showed a pronounced
development of microorganisms, and the butter still kept well. When
development took place without much deterioration, the types of
orgsnisms seen on the microscopic slides made after the holding period
were generally micrococcl, streptococci, large thick rods, yeasts, and
occasionally, molds,

Large streptococei occurring in pairs,and short and long chains
were commonly observed in the exhibition utter, end were assumed to
be largely butter culture types.

A larger percentaege of the samples of exhibition butter developed
protein decanposition,or cheesiness during the holding period than §f
elther of the other two groups of samples studled. A possible cause
of this is the practice in some butter plants of pasteurizing cream
from which exhibition butter is made at a low ?anparature in order to
retain the delicate flavor in the finished product. This low
pasteurization temperature may permit a ommsiderable number of organ-
isms to survive the exposure, and thus geriously contaminat';e the
butter which ie made fram the creexm.

In one case, it wae noticed that the original slides prepared
from two supposedly different semples of exhibition butter were very

similar when examined under the microscope. The slides attracted
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attention besmse both showed an unusually large number of yeasts, and
about the same numbers and distribution of streptococci and micrococci.
Because of the similarity of the two slides, it wes comsidered that
the samples were probably duplicates. The records showed that the
samples were exhibited by plants oﬁly a few miles apart, and on inspect-
ion of the samples, it was found that the flavor, texture, and colar
wore identical. The Kohman analyses showed that the samples had the -
saue percontage of fat, molsture, and salt. The various data indicat-
od that the samples were duplicates.

Molds were sametimes observed on the slides made after the hold-
ing period. The molds could be seen on the slides befors they could

be seen in the butter without magnification.
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Table 3.

CHANGES IN EXHIBITION BUPTER HEID AT 81°

WHEN RECEIVED

% b.ce ~ Butter cunlture types,

18ample| Flavor & Aroma |Per |Microorganisms per ml, Microflora*  [Keeping Quality |k
Cent | Prediction
Salt | Plate |Microscopic made on L
Scorg Uriticiam Count Count Mioroflora
Bl |89 080 ‘| 144,500 13,850,000 |St., b.o, types dn | will |'¢ |
pairs, mic, keep
B2 |39 1.60 ‘| 30,000| 16,250,000 |5%., Y.C., types im Will | 'e
: pairs, mic, : keep
BS |39 1.23 '{ 21,000 11,200,000 |St., mic., few W11l »
. rods, keep
|40 0.70 ' },410,000{ 26,650,000 |St., b.c. in pairs | Will *
and chains, mic. keep
ES 39.7 1,66 | 868,000{ 19,200,000 |Ste, bec., some Will *
) ple,. keep
% |89 Q.79 £,100,000( 41,600,000 |Ste, bec. in pairs | will °
" and chains, mice keep
B |59.8 0.82 | 904,000 13,350,000 |St., bec. in pairs | will S
and chains, mic, keaep :
28 a7 1.17 163,600 22,950,000 {Ste, beC., mic, vill *
- ) keep
B9 |37 1.61 | 186,000{ 43,200,000 |Ste, bec. in pairs | will .
and short chains, keep
Trifle ' ’ .
B10 |38 | coarde & |1.46 252,600, 14,650,000 |St., becC. in pairs | will *
sticky and chains, mic, keep | -
El1 |87 Cooked |1.87 79,000| 13,400,000 [B.C., in pairs and | Will v
short chaine, mic, keep

Mic. = Micrococod., #te = Streptococci.
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Table 3.

IGES IN EXHIBITION BUITER HEID AT 21° c.

AFTER 7 DAYS AT 21° Q.
' Microovgens | '
| Microflora* Keeping Qunlitijlavor & Aroua | isma:per mly. { Microflora®
1 - [T Predistion HicTone opis
made on " Count
Microflora sore | Criticis
Ste, bess typss in| wWill + || 38 54.,406,’,000 Hic., rods, st..
pairs, mic. . keep
Ste, baC., types 4 W11l | e [B7,5|° | 183,360,000 [Rods, mic., st.
pairs, mic. keep
St., mic,, few Will K 37.6 128,000,000 |Rods, mic., 8t.
rods, keep :
Ste, bece in pairs { Wwill + | 38 88,750,000 lilc,, at., few
and chains, mic, keep rods, few veasts.
Stey beC., Bome Will . 375 42,960,000 Cey, 2043, yeasis,
pic, keep
Ste, bete in pairs | will 4 " | ‘ 74, 960,000 Cep r0ds, 8te,
and chains, mic. koep easts,
Ste, bets in palirs | wWill ® 7.5 48,000,000 Cep Bt., rods,
and chains, mic, keep | - asts,
| Stas beo.,mic, vill | e | 37 29,050,000 pic., few 8.,
‘ keep jome rods, yeasts
Ste, bece 4n pairs | will e | 38.8] 86,260,000 [St., mic., few
| {and short chains, keap rods,
Ste, beC. in pairs | will * 36 .6 : 34,150,000 #n.tc., yeasts, few
and chains, mic, keep | - ' rods,
BeCe, In pairs and | Will * 385 4,650,000 pic. in clumps,
short chains, mic, keep _ I:t. in pairs,
pcocol, st. - Streptococci. ¢+ = Sample predicted correctly.
= = Bample not predloted correctly.
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Table 3, (continued)

keep.

El2 p8 1,97 | 161,000 | 35,050,000 [BeCe in vairs and | Will 34
. hort chains, mic, keen
Coaxrsce . ‘ ‘ Rods,
E13 B6.,5 | briny 2.27 | 86,000 | 23,650,000 [Bte, in pairs and |Question- ¢
boxpt | : nains, b.0.,mic, _jable
Bl4 f8 Wintry |1.22 | 292,500 | 29,350,000 [B«C. in pairs and | Will a1
: ains, mic. keep
o ' ' will
B5 B7 Stale 0.49 4,870,000 148,300,900 [Hods, b.,c. ln Dpalrs not St
milky &_chaine, mic, keap
El6 [58,6 1,70 | 960,000 | 25,300,000 {B.Cw 4in pairs amd .| Will 31
, ' t cheins, rods, keep
Bl?7 87 Yeasty 1,25 1,080,000 | 12,250,000 [BeC. in rpe re and | Wild 3¢
: ins, rods, mic, lceep
218 8 1.22 34,000 £,850,000 [St. in psirs and will a3t
, Mmic., rods, keep
F19 p6 Burnt 1.92 | 304,000 | 26,850,000 [Ste in peirs and Question= B!
COATHE. ishoxrt chains, mic. ijable
Metal 11ic ' .
E20 {5 burnt 1.08 | 181,500 | 22,400,000 [Ste in peirs and will 3t
leaky ort shains; mic, kesp
g2l (%8 Trifle |0.83 ¥,050,000 | 24,000,000 [St. in peirs ond  |Question- Y
leaky ' chalng, mica., xods,|able _
BR2 88.3 0.46 167,500 | 14,400,000 |Ste in pairs and Will S
—{ebaing, Dege,rods, koep
BR23 (&8 1,68 | 103,500 8,800,000 [BeCe in pairs and Will t)
chaing, mic., rpdge. . keep
B24 28 1.64 80,600 4,250,000 [Ste in pairs and Will g
08, mAca | keep
' ’ will
E26 B9 0.70 | 291,500 | 17,050,000 |St. 4in pairs and not 3
: : shoxt chaina, ¥0d8e !  keap
E26 (39,6 0,66 | 63,500 | 28,760,000 [St., b.Ce. will 3
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Table 3, (continued)

i

oCo $n vairs and | wWill 37D 52,900,000 {B«C. in palrs end
hort chaing, nic, keen chaing, mic., rods,.
Rods == - - . =
t., 'in pairs and |Question- 35 Uncl ean 33,350,000 |Rods, s8t., in palxs
hains, beCsmic. {able : and shains, mic.
«Ce in pairs and Wwill 7.5 124,000,000 |Rods, mic., yeasi®.
aing, mic. keep ‘
. will . v " 3
Rods, b.c. ln palirs not 33 Cheesy 613,350,000 |Rods, molds, yeasts,
pnd_chains, mic, keep mic.
B0y in poirs and .| Will 33,5 [Cheesy 284,650,000 |Hods, molds, yeasts,
_‘_@ort cho.dins, rods, keep mic.,
BeCa in ral re osnd Will 26 - 60,150,000 |iMlic., yoasts, rods,
_jehains, rods, mic, lreep .
B Protoin-
Sts in peirs and | WLl 35 decoms - | 458,650,000 |Many rods, mic.,
, mice, rods keep position yoasts,

Sts in peirs and Questione- 35 652,550,000 {sSt. in pelrs and
__ishort chains, mic. jable chalms, mic., rodse.
Ste in peirs and  [Well 35 110,150,000 |Many mic., yeaste,

__g_hort chains; mic, keep s0ome ro.sS.
= T'rotein
l Ste in padrs and Question- 34 decoms 485,860,000 |(Nany rods, mic.,
nic able vogition molds, yeasts,.
rst. in peirs and will 37.5 66,000,000 [Muny mic., DbecCs,
r.inhainﬂa_mgum_____m_ep : yeasts, some rodse
BeCe 4n pairs and | Will 37 49,050,000 |short thick rods,
chaing, mic., rodsei _ keep mice., yonsts,
Ste. in pairs and will 87 43,200,000 |[Mic., yeasts, feow
__{short chains, mig. |  keep shopt thick rods,
will Pro tein ' '
St. in pairs and not 35 decome 133,850,000 |Many rods, mice,
__ishoxrt chaina, F0d8. !  kaep pasition
) |Ste, DecCe wWill 375 45,350,000 Mic., 8t., yaﬂﬂtﬁ.

keep.

£
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Table 3. {continned)

27 {38 0,91 | 367,500 | 10,650,000 |BsCy¢ in pairs amd |Will s |I3
oheins—fov-—rodos kooy
B28 [3846 0.96 | 08,500 | 19,750,000 |[Few rodc in clumps, |Question- | - |I3
_ ’ ' byes—in-—peivrsy able
B29 (8848 Leaky 1.00 | 400,000 | 20,8C0,000 |[St. in pairs and  [Will + |IS
body- chalns. keap
E30 |3845 0,70 96,000 | 22,150,000 |St. in palry and Eill > 1S
; v kecp-
E31 |38 018 },750,000 9,600,000 [St. in peirs and . |¥ill ¢+ I3
204 8o ——keep
‘ ' will
B32 2845 0,76 | 475,000 | 16,050,000 |Rods in clumps, = '=f not ¥y I8
BdCey-Yorut sy N koap.
‘ -1vill
B33 o7 Leaky 0,50 1,185,000 | 37,050,000 |Rods, yveusts, b.cC., not ¢ I3
bea%’ - mic. keep.
ES |37 Stale 1,15 4,000 2,800,000 |B.C., few rods. Wil + |8
: g ' Will
B35 |27 Leaky n.50 1,870,000 | 41,600,000 |Rods, yeestm, Bte. not - |13
bols- ' 4n-padrey-adce—d - koop
: ‘ ' will
EB36 |39.3 0.5% 4,550,000 | 95,450,000 |Many rods, mic., not + 18
FOuBtHy—H5y -kewp
ES7 $6.6] sSéur 0.95 | 280,000 | 44,800,000 |Rods, st., mice Question~ | ~ |} 8
!
E38 |36.8 | Unclean | 0.9 | 281,500 | 45,350,000 |Rods, few st., mic.|Queption~ | « {2
o516~
B39 |{39.7 1.67 1,400,000 { 43,200,000 |Rods, mic., s8t. Question- | ¢ &
able— '
P40 |35.3 1.75 | 259,000 | £0,250,000 |Rods, mic., st. Questior=1}. = 1¢
@318
FAl |37.5 off 0.65 | 840,000 | 38,600,000 |Rods, mic. Question~ | ¢ | §
Tluvor - able-
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Table 3. (continaed)

B.Cv in pairs and |Will + |37 18,650,000 |Mic., some yeasts,
lehaing,—fow-—redsy koos 8008- 2048 ¢ ]
Fewv rode io clumps, |Question~ |, -~ 37 160,000,000 | Thick rods, mic.
byes—inpeirsy able - -

Ste in pairs and will + |37 320,000,000 |Ste, yeasts, few -
ichains.- keep rada.
st, in pairy and ki1l v (1875 80,000,000 |ste. in pekrs and
{shont-choing. keop. bhaing, mic., rods.. |
St. In peirs and wiil + {137.5 83,750,000 |Mic., fgw yeasts,
{ehopt-—cheing,—r0ddel—keop 8t., - fow rodu,
will rotein ‘ ‘
Rods In clumpe, . p not + [135.,5 | decom- 117,550,000 |Xany rods, yeasta,
104Gy Fonuis. i ~keoap. position mic., Bt
Vi1l ' ’ :
Rode, yeusts, D.C., not ¢ (193 Creosy 320,000,000 | Meny rods, mic.,
1micw SR /T i
B.C., few rods. Will + (187 2,150,000 PBt., few mic,, few
keap rods,
Will : : '
Rods, yessets, st. not > 133 Cheesy 320,000,000 | Many rodn, yeasts,
R e kBop- nic.,-5it
- %411 Protein ' ‘
Many rods, mic., not + 153 decom= 426,660,000 |ieny rods, few st.,
+yoasbiy—a5v kaap- RowlLdon Foasis,.-
|Rods, st., mic. Question= | ~ {35.,5 122,650,000 | Kic., rods, at.,
abie. ; yeasta.
Rods, few pt., mic.|Question~ | - [ 56 122,650,000 |HMic., rods, ste,
able Foaota.
Yrotein ’ ‘
Rods, mic., 8t. |Question- | + [36.5 | decom~ 165,350,000 | Rods, yeasts, mic.
ot ' poadition
Rods, mic., s8te Question-] = | 34,5 190,550 000 | Rods, mic,, st.
6516 ;
Protein ’ ,
Rods, mioc. Question« | ¢ {33 decom= 346,650,000 | Many rods, yeasts,
—able— -potitdon wice
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Table 3, (continued)

F42 | 40 0,97 22,600 24,000,00Q St. in peirs ard | Question-
chainn, mic., rodg.able
B4S| 352,.1% 0477 19,500 1,150,000 St 1n palre and will
- short chains, b.c. keep
TAL | 3944 211| 965,000] 41,500,000 B.C. in paire and| w1l
__short chning, keep
BAS | 3949 0,55 {1.,410,000 17,600,000 St. 4n padrs and | Wil
chaing, mic, keep
T46 39.1? 0,58 120,000 22,950,000 St. in pairs and will
chains, mic, keen
T4A7 | 384 1.231 255,000 17,800,000 Rods, st. in pairg Question-
‘ end cheins, mic, | able,
rA8| 38 .94 1,180,004 18,650,000 St. in prirs and Questions
4 chains, mic.,rods{ able
_ ' Wiill
49| 37 Milky 0.6% 12,660,000 209,050,000 Rods, mic. not
brine keeop
: : will
E50| 37 Stale 0.37 14,700,000 190,950,009 Rods, yeasts, st. not
kese
. ' ' Will
EBl| 36.3 Stale 0.4§ 21,600,000 185,600,000 Rods, yeasts, mic| not
milky kee
E52| 86 1.7 154,000 26,650,000 Rods, st., mic. Question+
: “ able
E653| 36 1.9 990,000 19,200,009 Ste in pairs and | Question-
chains, mic.,rodss able







-87=

Table 3, (continved)

75, 200,000

Many rods, st.,

Q St. in pairs ard | Question- 36 Cheeoy
chains, mic., rodg.able mic., yeasts.
0 St. In paire and vill 38.9 71,450,000 | Mic., st., yoast,
ghort chaing, b.cd keep ' .
0 BOCI ln _‘_)3‘-11‘8 and \“‘i\.l 3 70,400,000 sto’ miO., fow
__short chninsg, keep rode,
4 St. in padrs and |- Will 37.5 97,050,000 Kic., st., few rodsy
chains, mic, keep
i} Sb. 1n palrs and will 37 o5 97,600,000| Mic., st,, few rods,
chains, mic, keen : fold _yeast,
'} Rods, st. in pairgy Question- 36 Cheeasgy 56,550,000| nods, mic., 8t.,
end cheing, mic. able, yeasts,
i St. in prirs and Question- 35 Cheegy 80,550,000 Many w és, ndec.,
chains, mic.,rods{ able 8t., few yeestso,
Will ' ‘
X] Rods, wic. not - 33 Strong 486,350,000 Rods, mic., st,.
koep
Will Ym tein ‘
)} Rods, yeusts, st. not 38 decom=- 167,450,000| wany rods, mic.,
keer position st,
. Will '
)J} Rods, yeasts, micy not 33 Stale 186,183,000 | Reds «f various
keap# tynes, st., yeasts, |
)} Rods, st., mic. Quention 35 41,600,000| Reds, mic., ste
able : - ’
)} St. in pairs end | Questione 3% Cheesy 95,7650,000| Rods, mic., yeosts,.
chains, mice.,rodsd able
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THE CHANGES IN NUMBERS OF BUTTER CULTURE
ORGANISMS IN BUTTER HELD AT 21° C.

The changes in the mumbers of butter culture oiganisns in butter
held at 21° C. were studied in 16 samples: eight samples were aslted,
and the other eight wei'e unselteds The samples were procwred fran
the Department of Dairy Industry, Iows State College, and represented
commercial churnings, The oream was pasteurized in the late after-
noon, sbout 10 per cent of bu.tterr. culture added, and then ﬁeld be-
low 10° C. until the nextv' morning, wheﬁ it was clmrned. The butter
samplea were taken direstly from ihe éhurn. The unsalted samples
were taken immediately after the ﬂmt moisture tests were made, which
' waa. after the butter had been worked a few revolufions following the
draining of the wash water, and the salted ssmples were taken at the
completion of the working process. The salted samples were, accorde
ingly, the same as the unsslted samples, except for the salt and a
highei peroentege and a more even distribution of moisture.

Both j:lata and mioroscopie sounts were made irmediately after |
churning, after one day, after two days, and after seven deyse In the
plate counts the colonles were divided into tw groups, namely,
colonies that were aspparently streptococci, end eolonies that were
apparently not streptococei. In the micr'oscopic'eo\mt, the oells were

likewise divided into two groups, namely, cells that were apparently
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streptococci, and cells that Avsvei-e apparently not streptococei. The re~
sults obtained on the salted butter are given in table 4, énd those on
the unsalted butter in table S.

With the salted butter, the plate counts of the organisms produce
ing colonies suggestive of streptococei varied from 8,500 to 449,000
per mle immediately after churning, from 7,000 to 650,000 when the
butter was one day old, from O to 198,500 when the butter was two dzrs
old, and fram O to 37,000 when the butter was seven dgys olds On the
same somples, the microscopic counts of the orgenisms that appoai'ad to
be streptococci varied from 5,350,000 to 17,900,000 per ml. immediate-
1y after ohurning, from 6,950,000 to 18,150,000 when the butter was
one dey old, fram 3,200,000 to 14,400,000 when the butter was two dwrs
0ld, and from a very few to 8,950,000 when ‘the butter was seven days
olde The microscopic counts.Were elways higher thean the plate counts,
and there was no definite correlation between the two, The micro-
scopic slides mgde from the freshly churned butter were characterized
by streptococei which were well stained and arrangsd in pairs and short
chains. The slides made from the butteé when one day old showed very
few chainas, .and these were largely made up of partly autolyzed cells.
The slides made froam the butter when seven days old showed no chains,
although there were a number of partly autolyzed cells that appeared
to be streptococel, ' |

In the eight triels on salted butter, the number of butter culture
organisms, as detexrmined by both the plate end the microscopic count,

showed a slight inorease after one day, a decrease after two days, and
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a marked deorease after seven dayss In the same trials, the numbers
of orgenisms other then streptococci showed a slight increase after
one day, a slight doorease after two days, and an inorease after
seven days.

With the unsalted butter, the plate counts of the organisms pro-
ducing colonles suggestive of streptococci varied fram 42,000 to
1,445,000 per ml. immediately after olmrning, from 900,000 to
8,200,000 when the butter was one day old, from 3,200,000 to
15,000,000 when the butter was two days old, and fram s very few to
20,000,000 when the butter was seven days old. ‘On these samples,
the microscople counts of the organisms that sppeared to be strepto-
cocol ranged from 5,350,000 to 26,650,000 per ml. immediately after
churning, from 16,000,000 to 53,850,000 when the butter was one day
old, from 13,950,000 to 110,400,000 when the butter was tw days old,
and fram 1;,200,000 to 128,000,000 when the butter was seven days
olde The microscopic counts were regularly much higher than the plate
counts, and there was no definite relationship bvetween the two. The
microscopic slides made from the freshly churned butter were very
gimilar to the original slides made from ¢omsercial unsalted butter
and were characterized by streptococecl, which were i':ell: stained and
arranged in pairs and short chains. The slides made from the butter
when one dey o0ld showed longer chains than those fram the fresh
butter, ad the slides made fram the butter when two days old showed
a large number of long chains, some of which contained more tham 100

cells., The slides made fram the butter when seven days old showed
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many streptococecl in pairs and chains, and the chains usually contain-
od same partly autolyzed cells.

In the eight trials on unsalted butter, the number of butter
culfure organisms, as determined by both the plate and the.ﬁicroscopic
count, showed a large increase after one day, a further increase after
two days, and another slight increase after seven dayse In the same
trials, the numbers of organisms other than streptococei showed an
incresse after one day, another increase after two days, end a further

increase after seven daya.
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Table &,

CHAY GES IN NUMBERS OF BUTTSR CULTURE ORGANISMS IN COMMERCIAL SALTE

Kethod
Sample of Types of Microorgmisms B
Counting
Immeddately
‘ A after churning | Afte
Uolontes o Z6BTINg 8Lrepsococol =50, 000
Plate . n8 e P * ’
1 Colonies not suggesting streptococci, 0
Cells resembling streptococci, 32,300,000
Mioroscopic
0q115 not ‘resembling atreptoqtcci, 1,600,000
olonies sugzesting streptoCoCel, 40,000
Plate
2 Colonies not suggesting streptococol. 0
Oells resenbling streplococols IB, 250,000 | 1
Kioroscopic . ‘
Cells not resemdling streptococoi, 1,500,000
olat "Golonies .guggesting Stroptococcie 43,000
ate S
S Colonies not suggesting streptoctcci, 3,000
Cellis resembling streptococoi, 17,900,000
Microscopic ’
Cells not ‘resembling atraeptococci. 6,850,000
Piat Colonies suggesting streptococci. 449,000
e - ‘
4 Colonies not suggestiing streptococoi. .0
: Celis resembling streptococol, 10,150,000
Microscppio
Cells not resembling streptococoi. Very. faw
lat Colonies suggesting streptococci. 81,000
Plate
6 Colonies not suggesting streptococci. 6,000
1 Cells resembling streptococei. 0,400,000
Microgscopic Co
Celle not resembling streptococci, 1,060,000
P1at Colonles suggesting streptococoi. 36,000
ate
6 Colonies not suggesting atreptosocei. - 134,000
Cells resembling atrepto00coie 14,950,000
¥ioroscopic '

Cells not resembling streptococoi.

4,800,000
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Table 4.

. CULTURE ORGANISMS IN COMMERCIAL SALTED BUTI'R HEID AT 21° ¢,

Bacteria per ml, of Butter

.8mg

Irnmediatély .

after churning | After one day After two days Lfter seven days
'Gocol, =50, 000 3,000 198,500 30,000
'eptococcy, 0 6,000 7,000 © 19,000
ol §2,300,000 7,450,000 8,000,000 &,800,000
iocdocd, 1,600.000 1,000,000 1,600,000 2,700,000
}5006C L, — 20,000 118,000" %, 000 1,500
reptococel, : 0 31,000 610,000 670,000
50’:. IB.W— IE.IB0.0DD 5:550.000 1.656.666
jococci, 1,500,000 2,660,000 2,150,000 10,150,000
)soeci, 43,000 150,000 12,000 Very few
reptochcol, - 3,000 - £4;000 - 2,000 90,000
sei, ' 17,900,000 9,600,000 3,200,000 2,000,000
tococci. 6,860,000 2,650,000 4,800,000 14,960,000
wocel, 449,000 660,000 30,000 0 ,
reptococoi, -9 2,000 10,000 26,000 -
:0l. 10,150,000 8,000,000 5,35070@ Very few
bococod, Very. fow 2,150,000 1,050,000 3,750,000
cocol. 51,000 10,000 Very few -0
reptococcd. 6,000 .0 47,500 5,000, 000
T3 8 8,400,000 6, 550,000 8,750,000 2, 150,000
tococcd, 1,060,000 1,000,000 8,200,000 8,000, 000
>00604 . 36,000 7,000 0 0
reptococel. ;53.000 - 17,000 - 51,000 - 180,000
scie 14,950,000 9,600,000 7,450,000 2,650,000
tococci. 4,800,000 3,200,000 4,800,000 6,950,000
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Table 4. {continued)

Colonies suggesting streptococci, 8,500

Plate

Colomies not evgggating streptococci.‘ . 2,500
Tells resembling streptococtie . 16,550,000

¥icroscopic
Cells not resembling streptocoocis 5,750.900
lat Colonies suggzesting streptoscocels 16,000
Flate cblonieal npt suggesting streptococcis . 23,000
Celle resembling streptococci.. 6,350,000
Woroscoplo Cells not resembling streptococoi. 4,800,000
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Table 4. (continued)

8,600

48,000

111,000

23,000

11,13 48

ptococed e 2,500 6,000 . 11,000 8,500

37y T6,550; 000 18; I60,000 | 1%; 200, 000 6,950,000
cocele 5,760,000 4,250, 000 2,660,000 3,750,000
j0col. 16, 000 93,000 71,000 37,000
sptococcie . 23,000 7,000 9,000 . 11,000

T 5,360,000 7,450, 000 g,950,000 %, 800, 000
500001 4,800,000 2,160,000 2,650,000 3, 200, 000
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Table 5.

CHANGESIN NUMBERS OF BUTTFR CULTURE ORGANISMS IN COMMERCIAL UNSAI

Method .
- Sanple of Types of Microorganisms
Counting ' Inmediately
’ , after churning | Aft
124 Colonien suggesting streptococei, 60,000
Plate .
1 Colonies not suggesting streptococci, : 0
Cells repembling streptococcl, 17,600,000 g
Mieroscopice
Cells not resembling etreptococel, 5,350,000
. Colonies sugzesting streptococci, 44,000
Plate :
2 : Colonies not suggesting streptocoscci, - . 16,000
Celle resembling streptocoool, 16,450,000 :
UlerosooPl® | ge11s not resembling streptocscc. 1,600,000
Colonies svggesting streptococcd, 310,000
Plete
[} Colonies not suggesting streptococci,. . 0
Cells resembling streptocococi. 26,650,000 £
Microscopie Cells not resembling streptococoi, 8,560,000
rlat Colonies suggesting streptococeci. 1,445,000
e .
4 Colonies not sugzesting streptocdcci, -0
Cells resembling astreptooocci. 10,650,000 4
Microscopic
Cells not resembling streptosoceci. 2,650,000 -
. plate ‘Colonies sugzesting streptococci. 840,000
[ Colonies not suggesting streptococod, - $0,000
Cells resembling streptococci. . 5,350,000 £
Microscopic o
. Cells not resembling streptocooci, 1,050,000
Phat Colonies suggesting streptococci, 61,500
e
6 Colonies not sugresting streptococci, 11,000
Colls resembling streptocdsci. 9,600,000 §
llorosaopic Cells not repembling streptococei, 1,160,000
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Table 5.,

JULTURE ORGANISMS IN COMMERCIAL UNSALIFD BUITER HELD AT 21° ¢,

ams Bacteria per ml., of Butter
' Inmediately ‘ '
after churning After one day Aftgr two days After saeven days

socel, 60,000 3,495,000 8,800,000 16,600,000
eptococols .0 . 130,000 161,000 10,000, 000
el 17,600,000 32,550,000 49,450,000 32,550,000
ococeds 5, 550,000 4,800, 000 74460, 000 26,060,000
coocl, 44,000 4,900,000 11,800,000 20,600, 000
eptococci. . 16,000 2,000,000 3,000,000 20,000,000
ol. 16,450,000 29,850,000 110,400,000 128,000,000
ococcd, 1,600,000 4,250,000 19,200,000 54,950,000
eoccdi, 310,000 8,200,000 9,020,000 1,600,000
eptococel, -0 2,000,000 - 800,000 1,600,000
cl. 26,650, 000 53,850,000 64,550,000 26,650,000
ococcie - 8,560,000 5,760,000 4,800,000 218,650,000
coecl. 1'%5.000 6.000'000 15.000.000 4’000'000
'thoc“oio . 1] : 200)000 . 720.000 5.600.000
6de 10,650,000 42,150,000 48, 200,000 29,850,000
ococcle 2,660,000 3,100,000 11, 200,000 55,450,000
wptocoocd . - $0;000. - 100, 000 1, 500, 600 23,800,000
ole | 5,550,000 25,650,000 849650,000 424200,000
neoccd . 1,050,000 3,200,000 8,300,000 17,080,000
coccie . 61,500 1,700,000 6,860,000 Vory few
'eptococol, 11,000 - 200,000 8,700,000 67,000,000
ol 9,600,000 32,660,000 42,650,000 87,850, 000
asoced 1,160,000 6,960,000 9, 050,000 108,250,000
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Table 5. (cOntinued)

Colonies suggesting stieptococel.

42,000

Plate
Colonies not suggesting streptocodsd, 3,000 B
Cells resembling streptococci. 16,000,000 21
Microscoplo ‘
Cells not resembling streptococci. 2,650,000 :
' Colonles suggesting atreptocosels 51,500 4
Plate )
Colonies not suggesting stroptococci. 7,000 ]
Colls resembling streptococci, 10,650,000 1¢
Microscopic ,
Cells not resembling streptococci. 5,200,000 3
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Table 5. (cOntinued)

42,000

1, 700,000

3,200,000

0cocel. 4,600,000
zephocoded, $,000 . 240,000 10, 000,000 20, 500,000
ocde 16,000,000 27,200,000 13,950,000 11,200,000
tococed s 2,650,000 8,660,000 57,650,000 137,600,000
jococcd o 61,500 4,250,000 3,800,000 4,180, 000
iToptococcl « 7,000 1,000,000 18, 000, 000 19,310,000
coda 10,650,000 16,000,000 57,860,000 28,260,000
wococcds 5, 200,000 74450, 000 43,200,000 109,560,000







THE CHANGES IN NUMBERS OF STREPTOCOCCUS LACTIS
AND CITRIC ACID FERMENTING STREPTOCOGCI IN
BUTTER HELD AT 21° C.

The changes in the numbers of Streptococcus lactis and the eitrie

fermenting streptococei in butter were studied in 20 samples. Ten
samples were salted and the other ten unsalted, but were from the sarme |
churnings,

The organisms used in the study were pure cultures of S. lactis
end citric acid fermenting streptococci that had been employed in
developing butter cultures. S. lactis 16 and S. lactis 65 were
isolated fram sour oream, and were solected besause of thelr usefule-
ness in developing good butter cultures when mixed with a suitable
citric acld fermenters Organism B3l was isolated fran. sour eream

and was classifled as S, paracitrovorus. It produced high volatile

acidities in milk. Orgenisms 27 @nd 1 were of unknown origin, snd

were classified as S, citrovorus; both produced volatile acidities in

milk that were fairly high.

The sanples of butter were churned in a small experimental churn
in the Department of Dairy Bacteriology, Iowa State College. Fresh,
sweet oream was pasteurized to 65° C. for 30 mimutes, cooled to 4° C.,
and held for two hours. The cream was then inoculated with 20 per
cent of a skimmilk culture of the orgaenism to be studied and churned

immediately., After churning, the butter was washed with sterile dis-
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t1lled water and part of it left unsalted, while to the remainder
sufficient salt was added so that the resulting butter contained about
2 per can'l; of salte Both the plate and the microscopie counts were
made immediately after churning, after one day, after two days, and
after saven dayse In counting,the colonies were divided into two
groups, namely, colonies that were apparently streptococei, end
colonies that were apparently not streptococel; and in the miero-
scoplo counts the cells were likewlse divided into two groups, namely,
cells that appeared to be mtreptococoi, and cells that did not appear
to be streptococci. The results obtained on the salted butter are
g:lvén in teble 6, and those on the unsalted butter in table 7.

With the salted butter, the plate counts of the organisms pro-
duoing oolo;zies that appeared to be sitreptococel varied from 1,260,000
to 16,240,000 per ml, irmesdiately after churning, from 1,550,000 to
9,850,000 when the butter was one day old, from 63,000 to 12,350,000
vhen the butter was two days old and fram a very few to 16,800,000
when the butter was seven days olde On these samples, the mioro-
secopic sounts of the organisms that gppesred to be atreptosccoi
varied fram 4,500,000 to 46,850,000 per ml. immedlately after churning,
from 6,000,000 to 44,650,000 when the butter was one day old, from
4,450,000 to 41,600,000 when 'the butter was two days old, and fram
2,650,000 to 47,450,000 when the bupter was seven days olde The
microscopic counts were congistently higher than the plate counts, and
there Was no definite relationship between the two. The slides made

from the freshly churned butter showed streptococel which were well
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stained smmd arranged in pairs and short chainsg the slides made from
the butter when omne day old showed a few chains containing soms part-
ly autolyzed oells, and the slides made from the butter when two deys
0ld showed very few chalns which were made up principally of partly
autolyzed cells. Slides made fram the butter when seven days old
showed no ohains, and a large number of partly autolyzed cells.

In the salted water, the numbers of S. lactis and citric acid
fermenting streptococci, as determined by both the plate and the
microscoplice count, scmetimes showed a slight increass vhen one day
old, a dedrsase when two dgys old, and further decrease when seven
days old. In the same trials, the organisms not suggesting streptoe
cocci showed, according to the plate couni;, very little development
after one day, a slight development after tvc deys, =md a small
additional development after seven days. While, according to the
mieroscopic ncunts, they showed a slight increase after one day,
another increase after two days, and a further increase after seven
dayse

With the unsalted butter, the plate counts of the organimns pro-
ducing colonies suggestive of streptococci varied fram 2,170,000 to
52,800,000 per ml. immediately after churning, from 15,500,000 to
281,111,000 when the butter was one day old, from 10,200,000 to
238,000,000 when the butter was two days old, and from 9,000,000 to
78,000,000 when the butter was seven days olds On the same samples,
the microsgopic counts of the organisms that appeared to be strepto-

cocol varied from 5,250,000 to 56,450,000 per ml., lmmediately after
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chxrning, from 26,150,000 to 281,100,000 when the butter was one day
old, from 50,850,000 to 1,666,650,000 when the butter was two days old,
and from 16,350,000 to 748,650,000 when the butter was seven days old.
The microscoplc counts were always higher than the plate counts, and
there was no reguler relatlionship betwesn the twoe The microscopic
slides made from the freshly churned butter were very similar to the
original sllides made from comercisl unsalted butter, and contained
principally streptocooci,which were well stained and arranged in
pairs and short chainas The slides made from the butter when one day
old showed longer chains than those made from the fresh butter, while
the slides made from the butter when two days old showed a great

number of long chainsg, The slides made fram the butter after seven

deys showed meny streptococci in pailrs end a few chains, some of which :

cantained largely entolyzed cells. , ‘ '
In the unsalted butter, the mumbers of S. lactis and citric acid

Termenting streptococci as determined by both the plate and by the

micromscopic count, showegl a large increase when one dasy oid, a furtber

increase when two days old, snd a slight insrease when seven dgyas old.

In the same trimls, the organisms not suggesting strsptooocel, accord-

ing to the plate counts ehowed very little development after one day,

a slight developme nt after two days, end further development ofter

seven days, while, according to the microscopic counts, they showed

a elighﬁ inerease after one day, enother inecrease after two deys, and

a Turther inoreese after seven days.
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‘fable 8,

‘ Hethod
Sample of Types of Microorganisms »
Counting
‘ Imnedlately
= - after churning
' Colonmies suggesting 'streptococci. ' . 0
Not - Plate P ugg . e rep * .
: Colonies not suggestinmg streptococeci, . - 500
Inoculated , Cells resembling streptococoi. 8,000,000
. . | Hioroscopis A C .
" | §ells not resembling streptosocci. 2,160,000
Plat Coloniss sugmesting streptococci. 1,260,000
o ate
S« lactis -Colonies not suggeeting streptococci, RN « B
1% . | Cells resembling streptococcie 29,850,000
Microscopioc ' _
: " |.Cells not resembling streptococci. 1,050,000
Plab Colonies suggesting streptococci. 6,150,000
ate = '
Se lactis Colonies not sugzesting streptocoeeis 0 .
65 Colls resembling streptococci. %5, 760,000
Microscopic | -
, ' | Cells not resembling streptococci, 4,250,000
Plate Colonies suggesting streptococoi, 1,890,000
a .
B 81 Colonlen xot sugzesting streptococei. 0.
Cells resembling streptosoccl. 11,760,000
Microscopic :
Oells not repembling streptococci, 2,160,000
Plat Colonies suggesiing streptocosci. 1,750,000
-]
27 Colonies not sugzesting streptococcis 0 .
' Cella resembling streptococcl, 18,650,000
Microscopic
Cells not yesembling atréptococci, 1,060,000
Plate Colonies suggesting streptococci. 4,830,000
‘ _(lolonies not snggeating atrephococci:. 0.
1 .
Cel treptococe 8 00
Meroscopie ls resembling streptocoocci, »000,0

550,000
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Table B,

3 AND CITRIC ACID FERMENTING STREPTOCOCCI IN SALEED BUTTER HELD AT 210 Co

anisme ‘ Bacteria per ml, of Butter

Immediately
. after churning After one day After two days After seven daye
ptococci. - 0 o . o o
gtreptococci . . 500 1,000 5,000 - 12,000
60001 8,000,000 9,600,000 8,000,000 4,250,000
eptosocels. 2,160,000 3,200,000 5,550,000 4,800,000
aptococcie 1,260,000 1,550’,000 1,450,000 3,660,000
streptococci, o .. 0o . .0 . 0 ..
600G 4~ 29,850,000 14,400,000 15,450, 000 17,050, 000
rept0coccie 1,050,000 1,600,000 2,150,000 660,000
p£060001 « 8,150,000 2,950,000 8, 950, 000 7,700, 000
streptococci. 0 . 0 R 0
5006CH o 36, 750,000 44,250,000 34,150,000 30,400,000
reptococcd e 4,250,000 . 4,800,000 1,050,000 2,650,000
sptococci, 1,890,000 1,960,000 2,250,000 1,300,000
_streptococol . 0 . 2,000 - 17,000 - 18,000
peocol e . 11,760,000 10,150,000 9,600,000 11,200,000
reptococci, 2,160,000 8,200,000 4,800,000 5,850,000
eptococol., 1,750,000 9,350,000 18, 350,000 16,800,000
Sat;gt_gpﬁstmm:c.‘l.. 0 . 0 . 0 . 0 .
ococols 18,650,000 32,550,000 £1,600,000 47,450,000
réptococci, 1,050,000 1,000,000 550,000 2,660,000
'ep£0c00C1 e 4,880,000 3,850,000 2,130,000 1,355,000
»_atreptoconci. 0 . 0 . 41,000 | 8,600
s000c04, 8,000,000 64 '9.59,' 000 4,800,000 8,250,000
ixentonocad. 550,000 2a800,000 L 1,080,000 | . 1,600,000
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Table 6. (continued) -

Plat Colenies sugzesting streptococci. 0
ate
Hot Colonies not suggesting streptococci. 0
' Very few.
Inoculated ¥iorosoopic Cells resembling streptococcoi. Iy_
Cells not resembling streptococci. Very, fow
. Colonies suggesting streptococed., 6,160,000
S. lactis . Colonies not suggesting streptocheci, .0
16 Cells resemuling streptococci. 21,850,000
Microsco pic
Cells not reseabling streptococos, .0
Colonies suggosting streptococel., 16,240,000
Plate L ‘
S, lactis Colonies not suggesting streptococci. -0
66 A Cells resembling streptococei. ' | 46,850,000 :
Kicrogcopic Cells nol resembling streptococel, 0
1 : Colonles ouggesting streptocdcci. 2,100,000
B 31 Plate Colonies not suggesting streptococei, 0.
Cells resembling streptecocci, 4,500,000
Meroscopic Cells not resembling streptococci., 0.
. Colonies suggesting streptococci, 8,640,000
Plate . :
27 Colonies not suggesting streptococci. - 0
Cells resembling streptococoi. 11,650,000 ]
¥ieroscople Cells not resembling atreptococel, 0
/ Plat Colonies sugzcsting streptocovccd, 12,460,000
ate
Colonies not suggesting streptococci. 0.
2 Oells resembling streptococci, 45,260,000 4
Microscopic
Cells not resembling streptococeis 0







Table 6. (continued)

:

treptococci, 0 0 0 0

ng streptococci. 0 0 0 - 6,000
ptocosci, Very few. Very few Very few Very few
streptococci. Very few _Very few Very few 59,000
treptococei. 6y 16@, 000 2,380,000 630,000 Very few
ng streptockocis) . 0. .0 125,000 18,800,000
pt0c0cci,. 21,850,000 8,560,000 5,700,000 2,650,000
streptococoi. .0 Verg. fow 4,260,000 1, OBQI 2000
treptococcl, 16.240. 000 6,090,000 1,620,000 Very fow
nug streptococoi, .0 .. 0. 480,000 1,887,000
iptococoi, 46,850,000 24,000,000 9,050,000 4,660,000
streptococei. 0 0 &, 860,000 7,000,000
treptochccei. 2,100,000 4,281,000 1,536,000 . 81,000
ng streptoco cod.) 0. 29,000 160,000 1,599,000
ptococci, 4,500,000 6,000,000 4,460,000 5,450,000
streptococet., _ . 0. Very few £9400,000 3,450,000
treptococel, " 8,640,000 4,592,000 5,290,000 290,600
ng streptococcl. .0 S0 . 10,000 2,008,000
ptococcl, 11,650,000 12, 150,000 11,500,000 10,350,000
streptococel o 0 1,500,000 23,100,000
treptococels 12,450,000 3,990,000 3,700,000 950,000
ng streptococcia| . 0. 21,000 300,000 4,850,000
ptococci, 45,250,000 44:,650, 000 36,260,000 31,500,000
streptococci. 0 800,000 1,250,000 27,900,000
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Table 7.

Kethod
Samplo o of Typen of iicroorsenismo
Counting fomeddately
after ciaurning
) Poionias suggosting styaptococols 0
Hot 1 Plate Colonden not suggosting stregtococod) 500
Incsalated Celly reseabling ohren ooocol, 10,400,000
1
Misrosoopic ‘ . . . 1,050,000
Plate Cctltmiee Juggaa’ciw ntrep bococci. 64,510,000
Se laotie Colonies not suggeating strepiocosod 0
16 Cells reseabling atroptovcocole 38,900,000
- Microsaopio . -
Plate Colonies suggeating strepiocoscis 14,350,000
S, lactis e Colonies not suggesting streptescccd 0
68 s
Morose pio Colle roseubiing streplocosci, 523,800,000
a11s "0 vonto 3,750,000
Boltmiea snggeaun.g ntrepﬁocoool. 2,170,000
B 81 Plate Colonies not sugeenting stroptoacecd 0 v
Cells repoabling etreplonncci. 12,000,000
Mioroecopio v . \ ; :
colonim auggoaung otreptoooooi. $,080,000
Plate c
27 olonies not euggesting astreptosoce 0
Celln resembling strepteCocol. 20,250,000
Bicroscopls | a1 1e not resesbling streptososcds 24150, 000
Colonies suggeating streptocotceis 5,780,000
. Plate
\‘ ¥ Y18 B it $26) & 9, A - 9_
1 cena manibnns swephoooaoa.. 8,800,000
Xioroscopio

Celle not resemblingz strepioceccs.

1,860,000
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Table ?.

AND CETRIC ACID FEFMFITING STURPTCOCCCI 1IN UNSALEYD BUPT:M HELD AT £1° Co

organiony Mcteéia pex mle of Dutbter
fomeddately
arttex churning | «Iteor one day after two daye aféry geven daye

#brep502000L o ) R 0 |
iAng otraghocooed) | 500 1,500 $1,000 16, 960,000
165 000801 e 10,450, 000 11, 400,000 16,000,000 82, 950,000
s gdrentoconols _140560,000 84.000,000 54,960,000 460,200,000
atrep tocovcts 6,510,000 83,100,000 70,000,000 78,000,000
ting strepiocoscd 0 0 0 Q.
*03 Sococol e 38,950, 000 82,660,000 1,566,650,000 7464 650,000
t.obrepiogooode | 5,360,000 $.760,000 | 4,000,000 16,560,000 |
stireptovoscds 14,350,000 754 500,000 258,000,000 76,000,000
ting streptosococih 0 0 o 0
rop 00000, 52,800,000 201,600,000 805,360,000 211,650,000

tyeotocn 5,750,000 6,960,000 4,800,000 | 19,760,000
gtreptocoocie 2,170,000 16,800,000 . 22,600,000 9,750,000
bing stroptosoccdp = O . 110,000 1,320,000 ° 2,000,000
reploonocis 12,000,000 59,450,000 64,400,000 52,800,000
d.atrepiocooche | . 2,000,000 74004000 1. 32,250,000 | 16,000,000
‘etreptonoceds 8,000,000 0, 500,000 49,000,000 £1,000,000
ating etreptococcls 0 80,000 151,000 750,000
reptococol e 20,280,000 45, 350,000 159,200,000 56,560,000
2 stroptoscocoi, 2,150,000 050,000 18,800,000 22,960,000
etrsptoncccd. . 8,780,000 38, 500,000 10, 200,000 2,850,000
tinz gtyeptococelh O . [ 200,000 2,110,000
reptocoecd « 8,800,000 £6, 150,000 50,650,000 B4, 950,000
& stroptococci. 1,860,000 £,&00,000 14,400,000 88,000,000
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Tavlie 7, {continued)

Not

. Golonies sugsesting stroptococcl. 0
Plate
Inoculated Colonien not sugpesting stroptococod. 0
Celis resembling streptvcocol. 50,000
ierosoopie Cellp not rosembling atreptocoscle 950,000
Coleatas suggestios streptococcls . 12, 700,000
S. laotis Flate Colonies not suggesting sireptucocel, 0
16 Colls resembling straptocoscds 40,002,000
¥loroseonie | noiyg pot rescmbling streptvooccis o
Plat Colonlee m gresting streptococcl. | 16,800,000
S ,hw“ aLe Colonies not esnggesting streptococcd, 0
e5 Celis repembliuz streptecoccis 60,500,000
. ,
Kioroeoaplo | go1ig not resembling strepteccocol, 0
Flate Colonice sngzesting strepsococel, 2,620,070
3 81 Colonies not snguesting strepiccocod, 4]
Hicromoe pic Cells resembling streptecoscls, B, 280,000
Colls not resemdling streptososcl, 0
Colonles mugzesting streptococci, | 18,970,030
29 Plate Colonies not sugmesting streptooocol, 0 .
Cells resembling sireptovopods 60,009,000
¥icroncople Oelle not resemdling strentosunccd. 0
P18t Colonies suggesting strept oscocd, 231,202,000
ane Colenies nod suggesting streptococod. 0
1l Colle resembling streptesocci. 56,450,000
Hierossople Collo not rocombling streptococol. . 0
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Table 7. (continued)

troptococcd, 0 0 0 0

ne stroptococod, 0 5,000 5,800 920,000
ptococci, 50,000 620,000 660,000 150,000
stroptococcd. 659, 000 3, £90,000 3,650,000 5,750,000
treptococels 14, 70,000 40,020,000 21,000,000 19,600,000
ny streptusoced. 0 S o 0
ptocosed, 40,002,000 200, 070,000 224,000,000 12¢,000,000
streptecoccis 0 0 | 0 Tory fow
treptococcle | 16, 800,000 210,000,000 231,000,000 9,000,000
ng etreptococed, 0 0o 0 14,000,000
ptococed, 60,509,000 80,200,000 164, 150,000 27,200,000
strepteccoocts 0 o 0 33,600,000
strepeeaoccds 2,620,000 38,400,000 13,400,000 9,000,000
ng streptococol, 5] 0 0 0
jptosocols B, 260,000 201,100,000 81,250,000 16,560,000
streptecoccls | .0 0 o 0 .
itreptococcds . 18, 970,000 56,000,000 39,100,000 12,300,000
Ing streptoococol, . 0. [ 4,000,000 4,500,000
;ptocosele 80,000,000 145,550,000 167,000,000 82,500,000
strentooosode 0 o 4,600,000 11,450,000
ytrept es0008, | 21,200,000 50,400,000 34,200,000 10,100,000
Ing otreptococod, 0 o 9,200,000 5,060,000
spteaocccie 56,450,000 144,450,000 144,900,000 89,460,000
streptococols 0 0 - 34,850,000 44,800,000 -







THE CHANGES IN NUMBERS OF MICROORGANISMS
IN BUTTIER HELD AT ABOUT =20 (.

The changes in the numbers of microorganisms in butter held in
storage at about -— 20o Ce wore studled with 29 samples; 18 of the same
' ples were salted, and 1l were unsalteds The samples were from various
sourgees, and weré held in storage for periods ranging from 150 to 171 ‘
days, after being held for seven days at 210 Ce in the keeping qual-
ity tests, The results obtained on the salted butter are presented
in table 8, and those on the unsalted butter in table 9.

When stored, the microscopic counts on the salted butter varied
from 9,600,000 to 7es,ooo,ooo, snd at the end of the storage period
from 4,250,000 to 58,650,000 microorganisms per ml. There was always
a deorease in numbers of microorganisms during the storage period.

The microscopic sl:lé.es made af the end of Vthe storage period wers
eharaéterized by the sane types of microorganiems as the slides made
at the beginning, but many of the cells were partly autolyzed.

When stored, the mieroscopic counts on the unsalted butter rang-
ed from 30,400,000 to 1,750,000,000, and at the end of the storage
periced from 16,050,000 to 219,200,000 microorganisms per mi. The same
types of microorganisms were found on the microscopic slides at the
end of thé storage period as at the beginning, but there wae a deorease

in numbhers, and many partly autolyzed cells were seen.
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Table 8,

CHANGES IN H(EXBKRS QF MICROORGANISHS IN
SALTED BUTTER HELD AT ARCGUD «20° Ce

sanple When Stored Lfter Storaze Period
FIGFrooTgan i ems PEFS . | A0 TooTemicEs |
per mle of butter in per ml, of butter Wicroflora
HMioroscopic count | Storage | Microsoopic count
01 9,600,000 154 4,250,000 Streptococed,
: ' rods,
102 182,400,000 164 19,200,000 Streptococod,
. rods.

103 187,200,000 154 £5,050,000 Streptococod,
rods.
stregtococti;

104 755. 000.000 154 3@:.550.000 nicrococel 9
r0ds.
streptusoect, |

108 687,600,000 154 34,650,000 micrococol ;

. rodse
- 108 337,000,000 154 26,150,000 streptococel,
micrococci,
S

107 14,200,000 170 7450, 000 micrococos,
vods.

R . Ao

108 £1,200,000 170 33,450,000 micrococcyi,
rods,

109 20,250,000 161 6,960,000 micrococci,
roda,

110 9,600,000 161 5,350,000 micrococol,
rodsa,

111 15,000,000 13 4,280,000 Streptococel,
rods,

CTroGoco1,

112 47,450,000 161 45,400,000 streptoooool,

10088,
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Table 8, (continued)

. ' ' $treptocacel,
129 17,600,000 165 6,400,000  picrococcs,

Fodae

Micrococel,
1 137,600,000 155 . 68,650,000 atreptococed,
reds. )

Yonsts,
115 80,950,000 165 13,600,000 microcecci,
rods.

116 11,200,000 160 4,250,000 Hicrooncol,
streptococcle

o ' S¢roptococel,
117 12,800,000 150 6,950,000 micracoccd,

roda, yoaots.

‘ : : Streptococed,
118 19,200,000 150 4,550,000 micrococoi, .
rodv.




CHARGES IN HEBERS OF RICHOORGATI

v

Table 9.

a1 4wl
LIS

IR

UBSALTED BUTTYR HELD AT ABOUT =20° Ce

lsanple| - uhen Stored sfter storage Feriod
‘ ‘par mle of dubter. , ;ar mnle of bButtey Hieroflora
Hicroasopio count [Btorage |iicroscopic count
201. | 1,440,000,000 154 27,200,000  fents, peirs suge
eting streptocovos
202. | 207,200,000 154 82,000,000  Jitreptocooel,
8, micrococei,
208 205, 000,000 154 16,050,000  ptreptecocel,rods,
niorooocole
204. | 1,780,000,000 | 154 219,200,000  ptreptoctced,
» yousts,
205 950,000,000 154 54,950,000  jstreptococct, rods,
crococoie
208, 631,000,000 166 49,050,000 _ |streptococcd,
crococcie
TIAGFOU 00T,
207 80,400,000 170 28,250,000 traptococei,
ow Yod8e
4 - Talrs suggoasing
acs 124,800,000 .17 70,400,000 h}srgptococci. rods,
crococci,yeasts,
209 310, 960,000 161 138,850,000 Rods, micrococcd,
’ [streptococcie
SSFBPTOC 0T,
210 188,350,000 156 29,350,000
21 164,450,000 150 40,550,000
rodo, yeastge




DISCUSSION OF RESULTS

The keeping quality was oorrectly predicted from the original

mioroscopié slides with 202 (96.4 per cent) of 303 samples of commer-

oia:!. salted butter, with 74 (79,8 per cent) of 93 samples of commer-
cial unsalted butter, end with 45 (84.9 per ecent) of 53 samples of
exhibition butter. Since umsalted butter deteriorates more readily
»than salted butter, it would be reasonasble to expsct that the kesp-
ing gquality of ‘unsalted butter would be more difficult to prediot
correetly than the keeping gquality or sglted butter. Due *t_;o the
presence of a small amount of salt, exhibition butter should not
detericrate as readily as unsalted butter, snd sccordingly, it would
also be reasonable vto expect that the keeping quality of exhibition
butter would not h9 as difficult to predict correctly as the ‘keep-
ing quality of unsalted butter,

From the results obtained, it appears that mich cem be learned
about the keeping quality of butter by holding samples at 21° C. for
seven days,. and oanpﬁring, mioroscoﬁioally, the microflora when re- |
osived with the microflora after the holding period. By observing the:
morpholbgj.c types of organisms present on 'bhe ﬁcmacopic slide
made fram a sample of butter before the holding period, the keeping
quality cea be fairly accurately predicted. From this slide, the

number of microorganisms in the butter can be estimated; a gemeral
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ldea as to the quality of cream used; and whsther or not butter culture
was employed in the manufacture of the butter can also be obtained from
it. By coamparing the numbers and types of orgenisms found on the miocro-
scopio slide made after the holding period with the orgenisms found on
the original slide, ths incresse or deerease in the numbers of organisms
of the various morphologie types during the holding period cen be
estimateds The numbers and types of organisms on the slide will also
indicate whether or not the butter was carefully made under sanitary
conditions, and in case deterlioration did take place, whether this
deterioration was due to microorganisms, or to some other caise.

The mosat prevalent defects encountsred after the holding period
in the samples studied were protein deccmposition, cheesiness, and
putride These defects developed in 16 per gcent of the commercisl
8dl ted samples, 25.8 per cent of the cammercial unsalted samples, and
3042 per cent of the samples of eoxhibition butter. The original micro-
scopic slides made fram these samples showed the presence of small thin
‘rods, and the microscopic slides made from the deteriorated semples
revealed enormous numbsers of such rods, so that thare was apparently
extensive growth during the holding period, The plate counts 4id not
indicate in any way that these samples would deteriorate.

The growth of microorganisms during the holding period did not
glways resuvlt in deterioration. Higher mioroscople counts were found
after the holding period than before in 59.7 per cent of the commercial
sdl ted samples, 80.2 per cent of the commercial unsslted samples, and

92,5 per cent of the samples of exhibition butter. The type of organ-
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i=ms which developed and predominated after the holding period seemsd
%o be the deciding fsoctor in whether or not deterioration took places.
In no case did a sample show good keeping quallty when small thin rods
rredaninated in the microflora of the butter after the seven-day holde
ing period. Micracocci developed readily, especislly in umsalted and
exhibition butter held at 21° Ce, but they gpparently did not have any
influense on the keeping quality. This would be reasonable to expeet
when, in gensral, micrococoi eeuae changes in milk only slowly. In
nearly all cases where deterioration did take place,. s large increase
in the mmbers of microorgaenisms was founde. This would indleate that
bacteriological deterioration is more prevalent than chemiedl doterio-
ration of butter under the holding conditions used in the tasts.

No correlation existed between the plate counts end the keeping
qualities of the butters Some samples with low plate counts kept poor-
ly, and some samples with high plate counts kept welle Keeping quality
did n;:t sesn to be 80 dirsotly related to the numbers as to the types
of microorganisms present in the original butter.s The coloniles found
on the plates did not indicate the general types of orge.nienné responsi-
ble for dsterioration of the butters

The flavor scores of the butter when reselved were not correlated
with the keeping quality. There vere samples in the lower range o:
flavor scores that kept well, gnd others that kept poorly, and the same
was true of the samples in the higher range of flavor scores. This
indicated that the quality of the aream was probably not as important

a faotor in making butter of good keeping quality as the care exercised
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and the sanitary conditions under which the butter was made.

Butter eulture organlsms did not develop to any extent in sal ted
butter held at 21° C., but did develop very well in unsalted butter
held at 21° C. This was indicated both by the plate and by the micro-
soopic counts. Strains of S. luctis and ¢itric acid fermenting
streptococc‘i used in butter culture mixtures also developed slowly,
if at all, in selted butter held at 21° C., but developed Very well
in unsalted butier held gt this temperature. It was also noted in
camparing the appearance of the cells of the butter sulture organisms
in the salted butter with the appearance of the cells of the same
culture in unsalted butter that the cells in the salted butter seem-
66 to be shriveled, and were stained a little deeper in cclor. This
difference was probably due to the presence of salte

The samples of salied and unsalted butter held in astorage st
“about =~ 20° ¢, éhowed a decrease in the numbers of microorganimms
during the storage periods The microflora of the stored butter, as
shown by the microscopic slides, appearsd sbout the same as that of
the butter before storage, but many of the cells were partly smto-
lyzede. Growth of microorganisms would not be expected at this

tenpabature.

SUMARY
The keeping quality of butter was studied with 303 samples of

conmereiel salted butter, 93 of ocummercia) unsalted butter, and 93
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of exhibition butter. The samples were received in two-ounce, sterile,
glass-stoppered bottles, and scorei for flavor and aroma by experience-
od judges on the basis of 45 points for parfect. Mlcrossopic slides
ware made from the samples, and the samples were slso plated on beef
infusion agar, after which they were placed in an ineubator and held
at 21° C. for seven dayas. The keeping qualities of the smmples were
rredicted by a study of the microorganisms on the slides, and the pre-
dietions made before the ssmples were rescored after the holding
perliod. The types and numbers of rods present seamed to be an index
to the keeping qualities. Clumps of well-stained, thin rods were
almost always a sure sign of deterioration, especially in unsalted
buttere It was found possibie to correctly predict the keeping qual-
ities from the types, appearance, and numbers of organisms with 96.4
per cont of ﬁhe canmercial salted samples, 79.6 per cent of the un-
sdl ted, and B4.9 per cent of the exhibition samples.

Protein decamposition, cheesiness, and putrid were the most
camon defects encountered in the samples studied; whenever thease
defects developed, a large number of amall thin rods were present on
thé microscopic slides made fram the butter after the holding period.
Apparently, the small thin rods decanposed the protein during the
time the butter was being held at 21° C. .

The growth of miocroorganisms in butter held at 21° c. d1d not
always result in deterioration, but when thin rods developed in the
butter, deterioration almost always occurred. |

The microscoplc counts on the butier were always higher than the



= e
plate counts, and there was no definite correlation between the two.

Thore was no apparsnt correlation between the plate counts of the
butter and the keeping quality, Some of the samples with high plate
counts kept well, end soms with low plate counts deterlorated a great
deal.

The origir;al flavor score did not seem to be correlated with the
keoping quality since some of the samples in all ranges of flavor
scores exhibited good keeplng quality.

The changes in the numbers of butter culture orgenisms in butter
were studied, both by the plate and by the microscopic method, in
eight samples of salted butter, and eight samples of unssalted butter
held at 21° C. The organisms showed very little growth in the salted
butter, but grew very well in the unsalted buttere

The changes in the numbers of S. lactis and citric acid ferment-
ing streptococei were studied, both by the plate and by the micro-
ascoplc method, in ten samples of salted butter, and ten sanples of
unsalted butter held at 21° C. The orgenisms showed very little
growth in the sal ted butter, but grew very well in the unsel ted
butter.

Salt had a very definite inhibiting effeot on the development of
microorganisms in butter held at 21° c,

The changes in the nurbers of microorganians were studied microe-
scopically in 18 samples of salted butter, and 11 saxpples of unsalted

butter held at about - 20° C, for storege periods ranging from 150 to
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1’}1 dgys, after being held for seven days at 21° Ce There was al-
‘way‘s a aacrease in numbers of mierobrgahiéms, both in the salted
end unselted butter, during the storage period. The slldes made
aftor the storage period contained the same general types of
orgenisms as the slides made at the beginning. Many partly auto-

lyzed cells were seen on the slides méde at the end of the storage

*

period.
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