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SUMMARY

In the plating of ice ecrecam and ice ercam mix the use of stan-
dard agar plus 1 percent sucrose instead of standard agar was
advantageous from two standpoints: (a) the agreement of the
counts sceured with different dilutions and (h) the case of
counting.

When standard agar was used for plating, oceasional sam-
ples were encountered with which the different dilutions failed
to show a reasonable agrecment in count. Serious diserepan-
cles usually involved the 1 to 1,000 and 1 to 10,000 dilutions.
Since these diserepancies did not oceur when 1 percent suerose
was added to the agar, the dilution of the sucrose present in
the ice ¢ream to a very low point may have hecn a factor in the
tailure of the dilutions to agree. The addition of 1 pereent su-
crose to standard agar often resulted in such an inerease in the
size of the colonics that counting was considerably casicr than
when standard agar was used. This advantage was evident
from the smaller pereentage of pin-point colonies encountered
with the former medium, but there was also an increase in the
size of colonies too large to be classed as pin-points.

In general the addition of sucrose to standard agar had
comparatively little effect on the count or the size of the col-
ones when the ice ercam contained only small numbers of
bacteria.

Standard agar plus 1 pereent sucrose has been adopted at
the Towa Agricultural Experiment Station for the routine
plating of ice cream and ice ¢ream mix.

The organisms respousible for the pin-point colonies on
plates poured with ice crcam were of various types. Strep-
tococei forming aecid in milk, some with coagulation and some
without when incubated two days at 37° (. were espe-
cially prominent although alkali formers and digesters were
also encountered in considerable numbers. Many of the ecul-
tures secured from pin-point colonies grew better in milk at
45° €. than at lower temperatures. Some of the alkali form-
ers gave large colonies at 21° C. and pin-point colonies at
37° C. The digesters secured from pin-point colonies regu-
larly gave large colonics when the pure cultures were plated.
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The development af official or standard methods for various
types of laboratory examinations represents a distinet advance
from the standpoint of the usefulness of the results obtained.
The standard mcthods for the bacteriological analysis of milk
have made it possible to compare, on a satisfactory basis, the
results secured in different laboratories and, undoubtedly,
have been a factor in extending the use of bacterial counts for
the control of milk supplics. The procedure at present re-
quired by Standard Methods of Milk Analysis* for the maero-
seopic colony count on milk has been developed over a period
of years. It is generally recognized that there are other media
and incubation conditions which would give higher counts but
none of these is at present standard because of the desire to
employ a procedurc which is easily carried out and eompara-
tively inexpensive.

The medium required by Standard Methods of Milkk Analysis
for the macroscopic colony count on milk has been employed
with various dairy products. Its use with butter and cheese
seems illogical because (a) with butter, organisms which grow
poorly on it are often added to the cream and are rather fre-
quently permitted to grow there for the purpose of developing
the aroma and flavor that are desired and (b) with cheese, the
growth of various types of organisms is neecssary for the nor-
mal changes in flavor, aroma and texture and, in general, these
develop poorly on it. With ice ¢ream the use of the medium
seems logical because milk, eream, condensed milk, ete., are the
important sources of the bacteria in the finished ice ecream and,
as with market milk, it is desirable {0 keep the number con-
tained as low as possible. In a report of the subecommittee on
Baecteriological Methods of Examining Ice Cream, American
Dairy Science Association.? the wide use of standard agar for
the counting of bacteria in ice ¢ream by public health labora-
tories is pointed out.

1Standard Methods of Milk Analysis. Fifth edition, Am. Pub. Health Assn. 1929,
2Bacteriological Methods of Examining Ice Cream. Jour. Dy. Sci,, 10:460. 1927,



332

OBSERVATIONS ON THE USE OF STANDARD AGAR?
IN THE COUNTING OF THE BACTERIA
IN ICE CREAM

During a period of more than two years bacterial counts
have been made at the Iowa Agricultural Experiment Station
on a considerable number of samples of ice cream from various
dairy plants in the state for the purpose of securing informa-
tion which would be useful in the formulation of a bacterial
standard for Towa ice cream. Both macroscopic colony and
microscopic counts were used originally and, for the former,
the medium and incubation conditions which are standard for
milk were employed. Plates were frequently encountered which
showed many colonies so small they could be counted only with
a lens. While this is undesirable from the standpoint of ease
of eounting, a similar colony development is often encountered
on plates poured with milk. Oececasionally the colonies develop-
ing on the plates poured with ice cream were so tiny they could
not be readily recognized even with a lens, and counting was
practically impossible.

A more important point, however, was that with certain sam-
ples of ice cream the higher dilution plates contained less than
the number of colonies which would be expected from the num-
ber on the lower dilution plates. For example a set of plates
might show rather large numbers of organisms on the 1 to 1,000
dilution plates and many less than one-tenth as many on the 1
to 10,000 dilution plates. When this oceurred with a sample
for which the numbers of colonies on the plates were such that
the higher dilution was counted, the results secured were very
evidently too low.

Fay,* in 1926, reported that in making counts on ice cream
with standard agar, large numbers of pln -point colonies were
noted in low dilutions (1 to 100) while in higher dilutions (1
to 1,000) these were not in proportionate numbers or were ab-
sent. On replating the samples on sucrose agar the pin-point
colonies were present in all dilutions and in proportionate
numbers; essentially the same results were secured by using
standard agar and adding sterilized ice cream to the higher
dilution plates.

OBJECT OF THE WORK

The object of the work herein reported was to compare the
results secured on standard agar and on standard agar plus

3The term standard agar is used to refer to the medium described in Standard
Methods of Milk Analysis for the macroscopic colony count.

‘Fay, A. C., Thermotolerant saccharophilic organisms as a cause of “pin-point”
colonies in the bacteriological analysis of ice cream. Jour. Bact.,, 11:96. 1926.
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1 percent sucrose in the plating of ice cream and ice cream mix.
The comparison involved (a) the counts secured, (b) the agree-
ment of different dilutions and (c¢) the percentage of pin-point
colonies.

METHODS

The usual procedure in preparing the media employed in a
series of comparisons was to make up a quantity of standard
agar, divide it into two parts.and tube one part without any
addition while 1 percent sucrose was added to the other part
just before tubing.

The ice eream was plated on a milliliter basis, the dilutions
used being poured in duplicate with each medium. The dilu-
tions were prepared using 99 ml. water blanks only and the
diluted ice cream or ice cream mix for the two sets of plates
came from one set of blanks. The agar was added to the plates
as soon as the distribution of the dilution water was com-
pleted; in general the order of pouring the media was alter-
nated so as to equalize any influence there may have been from
the period of holding in the dilution water. The plates were
incubated at 37° C. for approximately 48 hours.

In the counting of the plates an attempt was usually made
to secure (a) the total count and (b) the number of pin-point
colonies; the pin-point colonies were considered to be those
which were so small they could not be definitely recognized as
colonies without the use of a lens. A procedure that was com-
monly followed was to count and check with a wax pencil the
colonies which were large enough to be definitely recognized
with the unaided eye and then go over the plates with a lens
and count the pin-point colonies.

EXPERIMENTAL

Preliminary comparisons of standard agar and standard agar
plus 1 percent sucrose were made during 1929 on ice cream
samples from a number of dairy plants in the state. The counts
were usually somewhat higher when the agar contained the
suerose but the differences were not great. The colonies on
the agar containing the sucrose were often larger than on the
standard agar and, accordingly, in a number of the comparisons
the percentage of pin-points was considerably less when the
agar with the sucrose was used; the extreme condition was
shown by a comparison in which 95.3 percent of the 170 col-
onies found on the 1 to 10,000 dilution plates poured with
standard agar were pin-points while only 0.5 percent of the 200
colonies found on the 1 to 10,000 dilution plates poured with
standard agar plus 1 percent sucrose were pin-points.
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The increase in the size of the colonies that resulted from the
addition of sucrose to the agar in the preliminary comparisons
suggested a more extended trial. The data secured on 84 sam-
ples of ice cream from 38 Towa dairy plants are given in table
I; the samples were plated between July 3, 1930, and March
21,1931, inclusive. Except in six cases, the counts on the stan-
dard agar plus suerose were higher than on the standard agar
and in 17 of the 84 comparisons the count on the former
medinm was more than twiee as high as on the latter. Extreme
differences in the counts were shown with samples 2, 4, 45, 57,
69, 73 and 74. With some of these there were great discrepan-
cies in the different dilutions poured with standard agar, the
1 to 10,000 dilution plates showing a much smaller number of
colonies than would be expeeted from the number on the 1 to
1,000 dilution plates; in general the number of colonies on the

TABLE I. COMPARISON OF COUNTS OBTAINED ON STANDARD AGAR
AND ON STANDARD AGAR PLUS 1% SUCROSE

Ice Cream Samples from 38 Towa Dairy Plants

Bacteria per ml. on Percent pin-point colonies on
Sample - —
no. agar | Standard agar | Standard agar | Standard agar
plus 19, sucrose! plus 19, sucrose
1 7- 3-30 2,750,000 4,490,000 80.0 15.0
2 7-19-30 90,000 ‘700,000 22.2 12.8
3 7-24-30 1,120,000 2,040,000 22.3 8.3
4 7-24-30 10,000,000 52,500,000 53.8 11.8
5 7-24-30 2,060,000 2,140,000 17.4 4.4
6 7-24-30 650,000 960,000 32.3 12.4
7 7-24-30 770,000 1,410,000 32.4 10.6
8 7-28-30 66,000 91,000 63.6 18.6
9 7-28-30 36,000 82,000 8.3 12.1
10 7-28-30 44,000 57,000 31.8 19.8
11 7-28-30 17,700 26,000 0.0 0.0
12 7-29-30 147,000 187,000 27.2 5.8
13 7-30-30 925,000 1,615,000 7.5 4.0
14 7-30-30 305,000 445,000 14.7 5.9
15 7-30-30 375,000 425,000 14.6 2.2
16 7-30-30 300,000 440,000 20.0 4.7
17 8- 4-30 370,000 355,000 0.0 0.0
18 8- 7-30 10,000 14,000 45.4 31.0
19 8- 8-30 4,900,000 5,120,000 15.2 0.0
20 8-11-30 1,640,000 1,695,000 0.6 0.9
21 8-12-30 720,000 40,000 20.0 6.0
22 8-13-30 145,000 195,000 28.1 7.6
23 8-13-30 235,000 480,000 4.3 4.1
24 8-15-30 65,000 495,000 16.6 4.0
25 8-16-30 14,000 34,000 42.8 20.5
26 8-16-30 82,000 97,000 14.6 6.2
27 8-23-30 11,600 11,800 8.6 7.6
28 8-23-30 970,000 1,480,000 3.0 8.8
29 9-30-30 1,440,000 2,550,000 16.6 7.0
30 9-30-30 7,800 6,700 2.5 6.0
31 9-30-30 935,000 1,245,000 5.3 0.8
32 10- 2-30 466,000 1,025,000 40.0 14.5
33 10- 3-30 127,000 166,000 36.2 2.0
34 10- 3-30 9,000 9,300 11.1 1.3
35 10- 7-30 70,000 71,000 6.4 8.4
36 10-14-30 113,000 142,000 11.5 1.4
37 10-14-30 191,000 435,000 25.3 0.0
38 10-15-30 108,000 141,000 7.4 0.0
39 10-16-30 226,000 326,000 7.5 2.1
40 10-16-30 257,000 399,000 54.4 7.0
41 10-18-30 68,000 70,000 8.8 1.4
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TABLE I. (CONT.) COMPARISON OF COUNTS OBTAINED ON STANDARD AGAR
AND ON STANDARD AGAR PLUS 1% SUCROSE

Ice Cream Samples from 38 Iowa Dairy Plants

\ Bacteria per ml. on l Percent pin-point colenies on

Sample Date plated |- - —_ e — - - S

no. Standard agar  Standurd agar | Standard agar | Standard agar

[plus 19 sucrose; plus 1% sucrose
42 ] 12- 130 21,000 | 56,000 33.4 10.9
43 12- 1-30 382,000 ! 470,000 99.2 0.0
44 12- 3-30 138,000 217,000 88.1 5.5
45 12- 8-30 220,000 1,505,000 t 42.8 2.6
46 12-10-30 1,730,000 P 2,750,000 4.6 3.2
47 12-10-30 320,000 i 405,000 10.9 6.1
48 12-16-30 44,000 60,000 50.0 11.6
49 12-16-30 168,000 ‘ 231,000 67.2 7.9
50 12-18-30 58,000 : 60,000 3.0 3.0
51 12-21-30 137,000 316,000 24.5 5.3
52 12-27-30 42,000 46,000 31.2 10.8
53 1-13-31 20,000 44,000 75.0 38.6
34 1-13-31 88,000 128,000 56.5 32.8
55 1-14-31 59,000 62,000 18.6 19.3
56 1-17-31 16,000 15,000 37.5 66.6
a7 1-19-31 80,000 2,760,000 100.0 16.6
&8 1-19-31 1,560,000 2,480,000 18.0 8.9
59 1-20-31 68,000 88,000 30.8 37.0
60 1-20-31 324,000 350,000 76.5 5.7
61 1-27-31 34,000 35,000 64.7 0.0
62 1-27-31 7,400 10,000 52.7 20.0
63 1-27-31 330,000 390,000 18.1 0.0
64 2- 3-31 61,000 87,000 - 73.7 1.4
65 2- 3-31 248,000 330,000 71.2 10.0
66 2- 8-31 37,000 24,000 2.1 1.2
7 2. 8-31 * 12,500,000 100.0 12.1
68 2. 8-31 18,300 22,900 6.1 5.4
69 4- 8-31 320,000 2,640,000 86.0 21.2
70 2-17-31 64,000 84,000 2.1 1.2
71 2-21-31 114,000 174.000 1.4 0.5
72 2-21-31 19,000 32,000 0.3 0.3
73 2-21-31 229,000 1,980,000 20.2 12.0
74 2-21 470,000 2,675,000 51.2 13.3
% 03 4,080,000 4,585,000 0.8 10.2
76 i 3 113,500 129,000 2.0 1.3
77 3- 9-31 111,500 89,500 1.6 1.5
78 3-11-31 620,000 900,000 30.2 1.4
79 3-11-31 9,100 12,000 1.2 1.2
80 ! 3-12-31 132,000 117,000 16.0 14.6
81 3-12-31 7,000 53,000 55.6 2.5
82 3-21-31 34,000 38,000 68.9 30.3
83 3-21-31 36,000 301,000 7.2 7.3
84 { 3-21-31 160,000 220,000 31.2 18.8

*Only pin-point colonies on the 1 to 100,000 dilution plates and these were so small counting
was unsatisfactory.

1 to 1,000 dilution plates appceared to be about the same with
the two media.

The colonies on the agar containing sucrose were often dis-
tinetly larger than on the agar without sucrose, and this is re-
flected in the difference in the pereentages of the colonies that
were pin-points on the two media. The difference in the per-
centages of pin-points varied a great deal from sample to sam-
ple, but whenever it was large enough to be of significance the
percentage was smaller when sucrose was present in the agar
than when it was not; the extreme condition was shown by



TABLE II. COMPARISON OF COUNTS OBTAINED ON STANDARD AGAR AND ON STANDARD AGAR PLUS 1%, SUCROSE

Samples from 3 Iowa Dairy Plants

Mix after pasteurization

Mizx after homogenization

Mix after holding

Mix in hopper of the freezer

Ice cream

Run Bacteria per ml. on Bacteria per ml. on Bacteria per ml. on Bacteria per ml. on Bacteria per ml. on
no.
Standard Standard Standard Standard Standard Standard Standard Standard Standard Standard
agar agar plus 1%, agar agar plus 19, agar agar plus 19, agar agar plus 19, agar agar plus 19,
sucrose sucrose sucrose sucrose sucrose
1 4,900,000 5,120,000 3,700,000 4,920,000 4,120,000 4,280,000
2 655,000 1,130,000 990,000 1,595,000 1,015,000 1,535,000 1,075,000 3,015,000 775,000 1,410,000
3 1,200,000 2,405,000 6,480,000 5,600,000 5,000,000* 7,000,000% 6,800,000 7,200,000 i 8,680,000
4 ,000 91,500 59,500 75,500 58,500 84,000 X 84,000 36,000 82,000
5 588,000 435,000 *E 1,150,000 805,000 ks 975,000 ¥k 765,000
6 345,000 530,000 915,000 1,380,000 425,000 655,000 915,000 1,805,000
7 3,500 5,000 7, 25, 305,000 605,000 305,000 445,000 375,000 254
*Estimate.

**Colonies too small to count.

968
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sample 43 with which the percentage of pin-point colonies was
99.2 on the standard agar and 0.0 on the agar plus sucrose.

Table I presents the results secured with standard agar and
with standard agar plus 1 percent sucrose on mix taken at
various points in the handling and on finished ice cream; the
samples came from three Iowa dairy plants that had frequently
supplied ice cream with high bacterial counts. In general the
counts were somewhat higher in the presence of the sucrose,
and the colonies were distinetly larger. In four of the five
comparisons in run 5, the colonies on the standard agar were
so small it was practically impossible to count them even with
a lens, and the same was true with the finished ice cream in
run 3. The common effect of homogenizing in increasing the
bacterial count, as determined by the plate method, is evident
in runs 2, 3, 5, 6 and 7. In run 7 there was apparently an in-
crease in the count during the holding of the mix.

The results presented in table I show a general tendency
for the bacterial counts to be influenced less by the addition of
sugar when the count on the ice cream was low than when it
was high. This relationship is well illustrated by the counts
obtained with the two media on 16 samples of ice cream secured
from the Iowa State College dairy plant and presented in table
III; all but three of the samples were secured between July 23,
1930, and Jan. 17, 1931, inclusive. There were no significant

TABLE III. COMPARISON OF COUNTS OBTAINED ON STANDARD AGAR
AND ON STANDARD AGAR PLUS 19, SUCROSE

Ice Cream Samples from Iowa State College Dairy Plant

Bacteria per ml. on Percent pin-point colonies on

Sample Date plated -

no. Standard agar | Standard agar | Standard agar | Standard agar

plus 1%, sucrose plus 1% sucrose

1 3- 1-28 80,000 71,000 52.5 39.3
2 10- 8-29 28,000 37,000 28.5 24.3
3 10-11-29 50,000 53,000 38.7 39.3
4 7-23-30 20,000 21,000 5.3 3.0
5 7-25-30 35,000 28,000 11.4 14.2
6 7-29-30 17,700 17,800 1.1 1.0
7 8- 1-30 6,200 6,100 3.2 1.6
8 8- 5-30 5,750 5,300 3.5 1.9
9 8- 7-30 7,300 6,400 2.7 3.1
10 8- 9-30 2,700 2,750 5.5 7.2
11 9-18-30 8,850 10,200 5.2 4.4
12 10- 8-30 8,750 9,8 1.0 2.5
13 10-10-30 8,700 8,000 5.8 4.3
14 10-20-30 51,000 38,000 16.6 4.0
15 1-14-31 59,0600 62,000 18.6 19.3
18 1-17-31 16,600 15,400 3.1 0.7

differences between the counts on the two media and each
medium gave a slightly higher count with eight of the sam-
ples. No difference between the two media was noted in
the size of the colonies and, in agreement with this, the differ-
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ences in the percentages of pin-point colonies were compara-
tively small. Many of the colonies developing on each medium
were large and suggested organisms belonging to the genus
Baceillus.

Table IV gives the counts securcd with standard agar and
with standard agar plus 1 percent sucrose on mix taken at
various points in the processing and on finished ice eream, all
the samples coming from the Towa State College dairy plant.
The counts were regularly low and there was no significant dif-
ference between the values seeured on the media, although
the counts were more frequently higher when the medium con-
tained sugar than when it did not. The size of the colonies
was essentially the same on the two media. Homogenization
again tended to increase the count as determined by the plate
method.

TABLE 1V. COMPARISON OF COUNTS OBTAINED ON STANDARD AGAR
AND ON STANDARD AGAR PLUS 19, SUCROSE

Samples from lowa State College Dairy Plant

Mix after Mix after Mix after holding Ice cream
pasteurization homogenization
Run | Bacteria per ml. on | Bacteria per ml. on | Bacteria per ml. on | Bacteria per ml. on
no Sl R S -
Standard Standard Standard Standard
Standard | agar plus | Standard | agar plus | Standard | agar plus | Standard | agar plus
agar 1% agar 1% agar 1%, agar 19,
sucrose sucrose sucrose sucrose
1 6,550 7,400 6,250 6,150 6,200 6,100
2 1,000 1,450 6,200 6,900 5,350 6,650 5,750 5,300
3 1,450 1,100 3,300 3,700 3,550 4,000 7,300 6,400
4 2,300 2,800 3,600 3,750 3,150 3,750 4,500 4,600
5 1,900 2,800 3,750 3,400 2,500 3,000 2,200 2,750
6 1,400 6,950 4,250 6,850 6,000 6,650 5,050 4,850

Some outstanding examples of the failure of different dilu-
tions to agrec when standard agar was used in the plating of
ice eream or ice cream mix are given in table V; the results ob-
tained with the same dilutions when standard agar plus 1 per-
cent sucrosc was used are also ineluded. The counts on stan-
dard agar were often very much less with the 1 to 10,000 than
with the 1 to 1,000 dilution while on standard agar plus 1 per-
cent sucrose the two dilutions showed a reasonable agreement.
Sample 1 is a striking illustration of the failure of different
dilutions to agrec when standard agar was used for the plat-
ing; the count according to the 1 to 1,000 dilution was 1,125,000
per ml. (est.) while according to the 1 to 10,000 dilution it was
90,000 per ml. The difference between the counts obtained with
two dilutions when standard agar was used varied greatly
from one sample to the next. All the results presented in table V
),000 dilutions and these were T deal with
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TABLE V. EXAMPLES OF THE FAILURE OF DIFFERENT DILUTIONS TO AGREE
WHEN STANDARD AGAR WAS USED IN THE PLATING OF ICE CREAM

Samples from Various Dairy Plants

Bacteria per ml. on standard agar Bacteria per mi. on standard agar
Sample plus 19, sucrose
no. — e
1 to 1,000 dilution | 1 to 10,000 dilution l 1 to 1,000 dilution | 1 to 10,000 dilution
Al 1,125,000 (est.) 90,000 1,955,000 (est.) 1,430,000
A2 840,000 (est.) Very few Very large numbers| 1,500,000
A3 461,000 90,000 700,000 (est.) 720,000
A4 720,000 (est.) 50,000 790,000 (est.) 840,000
ASd 146,000 60,000 195,000 180,000
A6 400,000+ 65,000% 450,000t 495,000t
A7 450,000% 235,000 440,000 480,000
A8 466,000 140,000 1,025,000 (est.) 920,000
A9 504,000 Very few Very tiny colonies 585,000
Al0 Very large numbers| 50,000 2,760,000 (est-) 2,300,000
All 1,560,000 (est.) 210,000 2,260,000 (est.) 2,480,000
Al2 248,000 76,000 330,000 350,000
Al3 330,000 60,000 390,000 390,000
Al4 12,000,000 (est.) None visible 12,500,000 (est.) 12,500,000 (est.)
Alb 64,000 10,000 84,000 120,000
Al6 320,600 170,000 2,640,000 (est.) 2,400,000
Al7 Very large numbers 229,000 1,810,000 (est.) 1,980,000

*Colouies very small.
1Colonies large.

the dilutions generally involved when serious diserepancies were
noted. 1In the results reported by Kay® the discrepancies in-
volved the 1 to 100 and 1 to 1,000 dilutions.

ADDITION OF LACTOSE TO STANDARD AGAR

A number of trials were carried out in which standard agar
plus 1 percent lactose was compared with standard agar and
with standard agar plus 1 pereent sucrose for the plating of ice
cream and ice cream mix. In general the addition of lactose
climinated the discrepancies between different dilutions that
were noted with certain samples when standard agar was used,
and it also inereased the size of the colonies., With most sam-
ples the agar containing lactese was just as satisfactory as that
containing sucrose hut with a few samples it gave somewhat
smaller colonics.  Since sucrose is ordinarily present in ice
creani in larger amounts than lactose, it is, perhaps, the more
logical sugar to use in a medium intended for the plating of ice
cream.

USE OF STANDARD AGAR PLUS 1 PERCENT SUCROSE AT THE
IOWA AGRICULTURAL EXPERIMENT STATION

The advantages of standard agar plus 1 percent suerose for
the plating of iee eream and ice ecream mix have resulted in the

5Fay,AA. C., Thermatolerant saccharophilic organisms as a cause of ‘‘pin-point’”’
colonies in the bacteriological analysis of ice cream. Jour. Baect., 11:96. 1926.
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adoption of this medium at the Iowa Agricultural Experiment
Station for the routine plating of these materials. The advan-
tage which was primarily responsible for this adoption is the
better agreement of the counts obtained with different dilu-
tions.

GENERAL TYPES OF ORGANISMS RESPONSIBLE FOR PIN-POINT
COLONIES ON THE PLATES POURED WITH ICE CREAM

The general types of organisms responsible for the pin-point
colonies on the plates poured with ice eream were studied by
picking colonies into litmus milk and classifying the cultures
thus secured into acid coagulators, acid non-coagulators, alkali
formers, digesters and inert after two days incubation at 37° C.
A considerable number of the attempts at isolation failed, due
undoubtedly to the difficulty of picking the very small colonies
even when a lens was used.

A total of 1,016 cultures was secured from 54 samples of ice
cream which came from 26 Iowa dairy plants; 445 (43.8 per-
cent) were acid coagulators, 481 (47.3 percent) were acid non-
coagulators, 25 (2.5 percent) were alkali formers, 64 (6.3 per-
cent) were digesters and 1 (0.1 percent) was inert. When the
acid non-coagulators were transferred to litmus milk and the
transfers inecubated for two days at 37° C., some of them coagu-
lated the milk and some did not so that the division of the acid
formers into coagulators and non-coagulators was not a very
definite one with an incubation period of two days at 37° C.

Cultures belonging to each of the general types were studied
for the purpose of determining the best growth temperature by
making transfers to litmus milk and comparing the rates at
which changes were produced at 21°, 37° and 45° C. Of 54
acid coagulators, 52 (96.3 percent) grew best in milk at 45° C.
and 2 (3.7 percent) grew best at 37° C.; of 87 acid non-coagu-
lators, 68 (78.2 percent) grew best in milk at 45° C. and 19
(21.8 percent) grew best at 37° C.; of 12 alkali formers, all
grew best in milk at 21° C. and of 11 digesters, 6 (54.5 percent)
grew best in milk at 45° C. and 5 (45.5 percent) grew best at
37° C.

Cultures belonging to each of the general types were plated
on standard agar plus 1 percent sucrose and plates incubated at
each of the following temperatures: 21°, 37° and 45° C. Both
the acid coagulators and the acid non-coagulators gave very
small colonies at all three temperatures, but in general the
colonies were slightly larger at 37° C. than at 21° or 45° C.
The alkali formers seemed to be of two types; the one type
grew well on agar at 21° C. and gave large, transparent, bluish
colonies, while at 37° C. it gave typical pin-point colonies, and
at 45° C. it failed to develop visible colonies; the other type
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gave pin-point colonies at 21° and 37° C. and failed to develop
visible colonies at 45° C. The digesters gave colonies which
were comparatively large and did not suggest pin-points at all
three of the temperatures; the colonies were somewhat larger
at both 37° and 45° C. than at 21° C.

The acid coagulators and acid non-coagulators were regu-
larly streptococci. The alkali formers which gave large col-
onies at 21° C. and pin-point colonies at 37° C. were long, thin
rods while those which produced pin-point colonies at 21° and
37° C. were large, thick rods. The digesters were long, thick
rods. ’

DISCUSSION OF RESULTS

The better colony development, both from the standpoint of
numbers and size, that often resulted when 1 percent sucrose
was added to standard agar used for plating ice cream and ice
cream mix suggests the importance of sugar for the develop-
ment of many of the organisms contained. The variation in
the effect of the snerose with the different samples was presum-
ably due to variations in the flora and in the importance of
sucrose to the different types of organisms.

The failure of different dilutions to agree when standard

gr was used for the plating of certain samples of ice cream
ag] 10g cream mix while a reasonable agreement was secured

rd agar to which 1 percent sucrose had been added,

 value of the latter medium for the plating of ice

the results presented, it is evident that with some

m containing comparatively large numbers of

counts secured on standard agar were much

1 to 10,000 dilution was counted than when

lution was estimated and that this irregularity

ected by adding 1 percent sucrose to the agar.

1 less than 1 percent sucrose would have been

Lto 10,000 dilution plates poured_ with standard

‘0 1,000 dilution plates contained much less

icrose and gave a reasonably satisfactory

.1 percent sucrose is usegl the small amount

o the plates from the ice cream does not

N oar content and, accordingly, the concen-
plates is fairly uniform.

of the colonies that results from the

‘lar makes the eounting considerably

e of significance especially wh.en

“e counted. With the colonies

" " sin-point colonies becomes

the addition of 1 per-
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