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IRTRODUCTION 

The fact that quality is of prime iaqportance in all types of dairy 

products is widely accepted. This quality not only must be present in 

the product initially, but also must be maintained for a reasonable 

length of time after the product is in the bands of the consumer. 

MUk, "the most nearly perfect food," siqpplies «m excellent 

medi\M for certain fonm of microbiological life vhich tends to decoaapose 

the milk. With the trend of the dairy industry to fewer plants and 

larger volumes of processing, milk does not reach the consumer as soon 

after production as did the milk delivered by the local dairyEasn of the 

past. Milk must be transported further with longer vaiting periods 

before pasteurization than milk that is processed in the small local 

plant. 

These changes required ioiproved methods of handling to reduce 

the rate of milk spoilage. Modem methods of handling milk, with vaistly 

i&iproved methods of pasteurization, refrigeration, and transportation 

have grsatly enhanced the keeping quality of the product. These iB:5)roved 

methods of handling milk have been to provide the consumer with a whole> 

some, palatable, and most iB^)ortant, tasty product. The consumer 

depends upon regulatory officials to insure the wbolesomeness of the 

prodxKst, but the consumer is the final (and probably the most critical) 

Judge of the tastiness of the product. Therefore, the problem of keep

ing quality, as well as initial quality becomes iiaportant to the dairy 

industry. 



Conditions under vhich milk is produced vary greatly with 

geogrsi^iie areas. Research conducted in other areas is not directly 

applicable to Lubbock and the South Plaixxs area. A study of some of 

the factors affecting qtuallty and keeping quality in the local area 

was tbou^t to be of value. This project was set up aa B, practical 

research problem to study some of these factors imder local conditions. 



REVIEW OF LITERATURB 

The quality of milk, as veil as other dairy products, has 

probably received more Investigation than any other phase of dairy 

industry research. The literature available pertaining to milk quality 

is voluminouB. Literature pertaining directly to the phase of milk 

quality studied in this voz^ is not nearly so abundant. 

Dablbert (?) reported that milk in the ISev Ywrk Metropolitan area 

t̂ iich was stored at 3 5 * ^ degrees F., bad an average flavor score of 

37*9 after one week of storage. Milk was collected at the milk plant 

and shoved no criticism, or a score of 4o when the milk was two days old. 

In the same work, Dahlberg reported tim.t milk stored at 35*40 degrees F. 

had a tendency to hold a constant coliform ccnrnt, with definitely no 

increase from one to four dsys. When the milk was stored at 45*50 

degrees F«, the increase in coliform count vas slov, but significant. 

In a latar report, Dahlberg (8) found that A 45-50 degrees F. the coliform 

counts increased mo3re rapidly than did the totsul bacterial counts. Be 

attributes the greater coliform growth to the possibility that coliform 

organisms present are active recontaminants and are more capable of 

accelerated growth than are the organisms that have survived the 

teaperature shock of pasteurisation. In the later report, Dahlberg (8) 

also reported a sligibt increase in coliform counts vben stored at 35-40 

degrees F. 

Olson et al. (19) found that pasteurization is effective in the 

destruction of coliform and psychrophilic bacteria. Samples that were 



pasteurised at l62 degrees F. for l6 seconds shoved no coliform organisms 

present, almost negative psychrophilic count, and a relatively constant 

total plate count. Hbvever, upon examination of the finished product, 

they found that the psychrophilic count increased from 26 at one day to 

9,600,000 in seven days. However, the significant increase vas not 

present until the milk was five days old. The total plate count did not 

greatly increase until five days of storage, and coliform growth was not 

siipiifieaat. This would indicate that significant growth of bacteria up 

to five days of storage is a result of post-pasteurization contamination. 

The initial quality of milk determined the rate of bacterial 

growth according to Chaffee (6). After 120 hours of storage, bacterial 

eoimts did not increase appreciably on h l ^ quali'fy milk, but did 

increase si0aifioantly on poor quality milk. Burgvald and Josephson (5) 

suspported this theory in reporting that good quality milk would retain 

good flavor and bacterial qualities at least six or seven days in the 

winter, and at least four days in the summer. They also reported that 

total bacteria counts bad little effect on tbe keeping quality of milk, 

but psychrophilic bacteria played an is^portant role in the deterioration 

of milk stored in the refrigerator. 

According to a report by tbe National Institute of Dairying, (13) 

bacteria counts and coliform co\mts were found unreliable as a definite 

means of assessing the keeping quality of asilk. This same report also 

pointed out the unreliability of the resazurin and methylene blue tests 

for predicting tbe keeping quality of milk. 

Andrews and KiKuABann(2) found that psychrophilic bacteria did 

not survive pasteurization by the High Tes^rature Short Time (HTST) 



method. They condxjded that psychrpphiles present in milk, which had 

been pasteurized by the HTST method, were post-pasteurization contami

nants. According to Lawton and Ifolscn, (l4) psychrophilic organisms 

make a significant contribution to the Standard Plate Count (SPC) when 

the plates were incubated at 32 degrees C. or below, ©ley also found 

that soaie of the organisms present would multiply at a tesnperature of 

five degrees C. If tbe rm milk supply was eontamimted with 1,000 of 

these organiS3i!s per ml this mmSoet could increase to as miuch as 10 

million per ml after three to four days of holding. 

Athearton et al. (3) observed that organisms surviving test-tube 

pasteurization of milk, and held at tes^ratures of 45 degrees F. or 

below for periods t^ to 15 days, ejdilbit little or no t<mdency to 

increase. If the tiHsperature is 50 degrees F. or above, the growth 

will show a marked increase. In the same report it was found that 

freshly bottled saaq^s of cdmoercial milk, ^i^ch bad been exposed to 

recontttstinants, shoved a progressive increase in bacterial population, 

even when the sas^les were held at 40 degrees F. This was especially 

true vben tbe plates were incubated at 32 degrees C. or under. Altbou^ 

the bacteria counts increased rigidly, the flavor score decreased slowly. 

The first perceptible indication of milk deterioration seemed to be a 

decrease in the stability of the casein. 

Boyd et al. (4) fomMi the average keeping quality of c<»imjercially 

pasteurised and homogenized milk stored at 4o degrees F. to be 13 to 

18 days. This was based on a 37 plus flavor score. Tbe keeping quality 

was 8 to 11 days, based on a 40,000 per ml bacterial standard. When the 

storage teoiperature was lowered to 33 degrees F., the average keeping 



quality of the milk was extended another U to 14 days. It was further 

observed that standard plate, coliform, and/or psychrophilic counts on 

freshly pasteurized milk were found to be of little value in predicting 

keeping quality. This was found to be true at either 40 or 33 degrees 

F. Êbey attributed this to the possibility that the organisms causing 

iq^ilage are present in freshly pasteurized milk in such small numbers 

that these tests do not detect them accurately. 

A positive coliform test Is generally considered to mean that 

tbe milk was contaminated after pasteurization, according to a report 

by Weber (20). Hhis contamination might be from ioprpperly washed or 

iapraperly sterilized equipment, or milk equipnmt that was contaminated 

from the air, water, insects, rodents, or humans. On rare occasions, 

a positive test m i | ^ be due to impn^per pasteurization, particularly 

if the raw milk by-passes i^ pasteurization operation. He eoncli;uied 

that tbe important fact is that if the colifozia organisms gained 

entrance to the pasteurized milk, the portals were open for the entrance 

of zaore dangerous organisms. Hammer (12) found that tbe Escberichia-

Aerobacter organisms always are undesirable in dairy products. In milk 

and cream, in addition to forming gas and acid, they produce a variety 

of cibjectix:»3al flavors. 

Dalay (9) suggested that milk processing plants should set an 

ultimate goal of not more than one per cent of bottled saisples being 

positive to the coliform test. He observed that well equipped plants, 

without exceeding the limits of practicability, could submit bottled 

samples of which less than one per cent would be positive to the 

coliform test. 
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Wilson and Wfeiss (24) found that tbe ability of different strains 

of coliform organisms to groir at euch a vide range of tesi^ratures makes 

the coliform test inaccurate as a quality test for milk. 1!hey fouz^ 

that conforms would grow at a range of 50 degrees F. to 93 degrees F. 

Except for milk that was under refrigeration at tes^^xmtures below 50 

degrees F«, coliform populations would increase rapidly, \̂ iich would 

indicate a low quality piroduct. Althoui^ coliform are not pathogenic, 

they are very closely related to species of bacteria which are pathogenic. 

According to a report by Weckel (21) these related species include tbe 

tyi^id and d^ysentery organisms. Weckel further pointed out that the 

presence of conforms denotes post-pasteurization contamination, since 

all organifflns of the coliform group are killed by proper pasteurization* 

Helsaa and Baker (15) reported that colifozms would increase at 

58 degrees F., snd often at Imrer tesiperatures• Incubation at 32 degrees 

F. will result in detection of all hlg^ count sashes, but will often 

result in lower counts on milk with initial low counts. 

T]ae preceding î poarts would tejad to discredit tbe value of both 

total counts and coliform counts as a basis for predicting the keeping 

q^ialit^ of milk. This information would st̂ gpport tbe well known fact 

timt a high total count does not necessarily mean a poor sazsple of milk, 

nor does a low total count ix»iicate a good quality sample of milk. 

Weese and Henderson (22) conducted a survey of home-refrigerated 

milk in which 207 sae^es of milk were delivered to the hcsues in the 

normal manner. At intervals of three and seven days old, samples for 

testing were collected by taking portions of the milk frcxn containers 

as the milk vas found In the boiae. At three days old the average flavor 
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seove was 38.O1 83.3 P^^ ccat showed no increase in acidi^j and no 

amspXjoa showed a great increase in acidity. At seven days old, the 

anpsrage flavor score of the milk was 34.1| only 8.3 per cent showed 

no increase in acidity^ and 33.3 per cent shoved a great increase in 

acidity. Bacterial growth was not signifieant fbr three days, but 

after seven days, sll samples showed a great increase in bacteria 

counts. 

The literature just reviewed indicates that under conditions 

similar to these in the research conducted, bacteria counts would not 

increase shazply until after five days, but ŵ ŝld tend to increase 

rapidly tiy the seventh day. It also indicates that coliform growth 

is not too sigaificent, especially when tbe milk was under refrigeration 

below 40 degrees F. Ssiwever, if the milk vas refrigerated at a teziq̂ er* 

ature above 50 degrees P., and often between 45-»50 degrees F., the 

cdifc^rm growth was significant, even to the extent that on occasions 

the conforms dominated the floira. 

According to Hlcholas and Anderson (16) care or treatment of the 

sallies xrUX enter into the keeping quality of mUkv "PastQurized or 

pasteurl'sed-homogenised iriilk with initial bacterial counts of 1,000 to 

94^000 per ml kept an average of 17.2 days when stored at 4c degrees F., 

but when the saeiples were removed a M shaken dally, the sampJ-ea kept for 

only 10 to 14 ds^s. The difference in the keeping tine of tbe milk 

could be attributed to the agitation resiatlog in redistribution of the 

bacteria throu^^ut "UJ© milkJ the3?eby the clvi :<pa of bacteria which had 

become sluggish because of over population would take on new vigor and 

be very active in reproduction. This increase in bacteria counts would 
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sipsntiially off^r more possibility for deterioration. 

Doetseh and Scott (10) reported that there is no appreciable 

difference in q^iality of milk in a bottle and milk in a paper carton. 

According to a report by Kelson (l6) feed flavor is the most 

coauon flsvor defect found in milk. This flavor can be eliminated by 

fiMi»diiig the cows a sufficient length of time before silking. Enrli^t 

(II) reported that objectional odors and off-flavors may cause constmiers 

to torn sway from dairy products for a long tiaei and that thsy must be 

eontrollisd to get waxiimBti milk ecnsun^tion. 



KXPERIMENTAL PROCEDURE 

PART I 

Samples were obtained by purchasing milk at a local self-service 

Buper market, except for one brand of milk that was not thus available. 

Sasiples were purchased from an open^top, refrigerated case, except for 

the brax^ that was not available in tbe s^per market, but was available 

in a closed, refrigerated case. Quaart pî per cartons of pasteurized-

hoanogenized milk were selected. On occasions when quart paper cartons 

of a brand were not available at tbe place of purchase, half-gallon 

paper containers were substituted. Samples were selected at randcM, 

with no consideration to the age of the milk at the time of purchase. 

Immediately after the samples were purchased, they were taken to 

the laboratory. Dairy Inaiistry Depairtment, Texas Technological College, 

for prepaxmtion. The milk from each plant was labeled A, B, C, D, and 

E. Five portions were taken from each sample and placed in 100 ml 

dilution bottles, which had been previously sterilized in a stream 

autoclave at 15 pounds of steam pressure for 20 minutes. The portions 

were placed in a dcsnestic type refrigerator at 42 degrees F. for storage. 

The remaining milk, after the test samples had been prepared for storage, 

was xuied ELS the fresh san^le for testing. 

The first sas^les were ptirchased on Tuesday, September 2.̂ , 1954, 

and each Tuesday thereafter for four weeks. Sampling was started again 

on Tuesday, Novanber 30, 1954, and each Tuesday thereafter for four weeks 

The last four weeks of testing was started on Tuesday, February 1, 1955* 

10 
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and each Tuesday thereafter for four weeks, with the last sashes 

collected on February 28, 1955* 

Tuesday was chosen as the day of the week for collecting sajoq^es. 

A local euston of giving a bonus of savings stamps on Tuesday has 

created a much larger volume of grocery buying on this particular day. 

According to an interviev with an executive of a local firm with 

several outlets in this area, in excess of 4o per cent of the groceries 

sold in their stores are sold on Tuesday. This would not indicate 

that 4o par cent of the allk sold in this area, or at lecust in that 

firm's stores, was sold on Tuesday. Boifever, the percentage of total 

sales on Tuesday would indicate that the potential custcmiers are 

present, and in all probability the volume of milk sales on this day 

would be in excess of those of any other day in the week. 



EXPERIMEMTAL PROCEDURE 

PART II 

After each sanqple was divided into five testing samples, the 

following tests were conducted: flavor and odor, total bacteria count, 

coliform count, and acidity. The remainder of each sample vas then 

discarded. At intervals of one, two, three, seven and l4 days, one 

testing saa^le was opened and the same four tests were conducted. After 

testing vas cos^leted, the remainder in each instance vas discardedj 

thus, the possibility of outside contamination vas held to a minimum 

since the bottles were originally sterile and were opened immediately 

before testing. 

The flavor and. odor scores, along with the criticisms were 

determined by the staff in the Dairy Indxistry Department. These scores 

sure based on the score assigned to flavor and odor on the BtiLlk Educational 

Score Card which was ccaa^iled and published by the American Dairy Science 

Association. The assigned values on the score card are as followsj 

flavor 45 points, with no criticism assigned to a score of 40 or above; 

sediment 10 points; container and closure five points; bacteria 35 

points; and teB5)erature five points. 

Total bacteria counts were made by plate counts on Tryptone-

GKLucose-Extract agar, with dilutions of l/lOO, and l/l,000, according 

to Standard Methods (l). Coliform determinations were made by plating 

one ml of milk direct on desoxycholate agar, and incubating the plates 

for 24 hours. 

12 
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Acidity was determined by titrating nine ml of milk with O.IH 

HaOe, using Pbenolphthalein as indicator. 



EXPERIME3STAL RESULTS 

The results of the flavor and odor scores, hereinafter referred 

to as flavor score, as assigned by the staff of the Department of Dairy 

Industry, are presented in Table I. Of the 12 samples tested under 

Sample A, the average flavor score when fresh was 38.0. Sample A showed 

a slow, b\]t constant decrease in score throughout the first and second 

day of storage. By the third day the average flavor scoa:̂  had dropped 

from 36.9 to 32.4. After seven da^s of storage the flavor score dropped 

to 27.3, and at the end of two weeks the average flavor score vas only 

9.0. Table n (Sanq^ A) shows the nuiaber of times that Sample A 

scored 35 or above on flavor on a percentage basis. In 91^67 per cent 

of the tests Sample A scored 35 or above. This percentage was maintained 

throughout the first day of storage. By the second day of stcnrage, Saaqple 

A scored 35 or above only 63.33 per cent of the time, 66.65 per cent on 

the third day, 58.33 per cent after seven days, and only I6.67 per cent 

after l4 days. 

Saaiqple B (Table l) had an average score of 3^-9 when fresh. The 

decrease in score vas very slight throughout seven days of storage. 

This decrease is represented by a drop of only one point, from 38.9 to 

37.9. Tiie decrease in flavor score was greatly accelerated during the 

second seven days of storage. The decrease was 24.0 points, or a drop 

represented by a flavor score of 37.9 at seven days of storage to a 

score of 13.9 after l4 days of storage. All the test samples of Saople 

B scored 35 or above during the first seven days of storage (T;ble II). 

14 
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Table I. Average Flavor and Odor Scoz^s of all Samples When Fresh 
And After Oae, Two, Three, Seven, and l4 Days of Storage. 

A 

B 

C 

D 

E 

38.0 

38.9 

38.2 

38.7 

38.6 

37.3 

38.1 

38.0 

38.1 

38.5 

36.9 

38.5 

37A 

37.9 

37*9 

32.k 

38.4 

37.2 

37.5 

37.6 

27.3 

37.9 

34.1 

36.2 

3b.7 

9.0 

13.9 

23.7 

14.9 

7.6 

Table II, Per Cent of Samples Scoring 35 or More on Flavor and Odor 
on Fresh Sanies and After One, Two, Three, Seven, and l4 
Days of Storage. 

Sample ! Fresh i One day t Two days ; Three days ; Seven days ; Ik days 

A 

B 

C 

D 

E 

91.67 

100. 

91.67 

100. 

100. 

91.67 

100. 

91.67 

100. 

100. 

Per Cent 

83.33 

100. 

91.67 

100. 

100. 

66.67 

100, 

91.67 

100. 

100. 

58.33 

100. 

83.33 

91.67 

100. 

16.67 

24.67 

58.33 

33.33 

20.0 
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The decrt-ase in flavor scoxe during the second seven daya of storage 

resulted with only 24.67 per cent of the test sas^les of SasQle B 

scoring 35 or above. 

Sample C had an average initial flavor score of 38.2, which 

decreased consistently to 37.2 after three days of storage (Table I). 

Between the third day of storage and the seventh day of storage, the 

flavor score dropped from 37-2 to 34.1. The decrease in flavor score 

during the second seven days of storage was 10.4 points, or an average 

of 23.7. Table II shows that during the first three days of storage, 

91.67 per cent of the test sax^les of Sample C scored 35 or above. 

After seven days of storage 83.33 per cent of the test samples of 

Scmq̂ le C scored 35 or above, and the percentage dropped to 58.33 per 

cent after l4 days of stcncage. 

Sample D dropped consistently from an initial average flavor 

score of 38.7 to 36.2 after seven days of storage (T^le I). The 

average flavor scoz*e then dropped to l4.9 after 14 days, or a drop of 

21.3 points during the second seven days. Table H shows that all test 

samples of Sanple D scored 35 or above during the first three days of 

storage, with a drop to 91.67 per cent after seven days. After l4 days 

of storage, the percentage dropped to 33-33 per cent scoring above 35. 

Table I shows a drop in flavor score of not more than 0.9 of a 

point during any one interval of testing of Sample S diuring the first 

seven days of storage. The average flavor score dropped frcmi an 

initial 38.6 to 36*7 after the firat seven days. This consistency in 

score is shown in Table II, which shows that all test samples of Saî ple 

£ scored 35 or above d\iring the first seven days of storage. However, 



17 

after l4 days of storage, the average flavor score (T^ble I) bad dropped 

to 1.6, and the percentage scoring 35 or above (Table II) had decreased 

to only 20 per cent. 

Tbble III shows the average acidity in per cent by sangples. The 

per cent acid increased steadily in the case of Sample A after a slight 

decrease after the first day of storage. Sample B also stoied a con

sistent increase after a slight decrease at the one day interval; 

altbouc^ the increase was not as much as the increase in the case of 

Saaaple A. Snsple C had a relatively high initial acidity as compared 

to the other samples, but showed no increase throughout the first three 

days of storage, and showed a total increase in average acidity of only 

0.015 per cent. Sample D had an average initial acidity of 0.171 per 

cent, which was the lowest of all samples. This low average was main

tained throu^biout the first three days of storage, but a substantial in

crease in acidity was crvident by the seventh day. The average acidity 

continued to increase during the second seven days of storage. The 

average acidity of Sample S inc3:eased substantially between the second 

and third day interval of testing, and maintained an increase throughout 

testing. 

The growth of coliform organisms is shown in Tables IV, V, VI, 

VII, VIII and IX. All sauries maintained a irelatively constant coliform 

count the first day of storage (Tables IV and V). By the second day of 

storage, the percentage of samples with 10 or less conforms began to 

decrease, and the percentage of 6az!̂ >les with coliform counts of over 

300 began to increase (Table VI). The trend toward a decrease in saix̂ >les 

with 10 or less per ml, and an increase in counts of over 300 per ml is 
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Table H I . Average Per Cent Acidity of A n Samples v/hen Fresh and After 
One, Two, Three, Seven, and l4 Days Storage. 

A 

B 

C 

D 

E 

0.178 

0.172 

0.177 

0.171 

0.173 

0.175 

0,170 

0.176 

0.172 

0.173 

Per Cent 

0.180 

0.173 

0.176 

0.174 

0.178 

0.189 

0.175 

0.176 

0.175 

0.181 

0.210 

0.176 

0.180 

0.184 

0.186 

0.333 

0.218 

0.1^ 

0.215 

0.213 

Table IV. Per Cent Distribution of Average Coliform Counts on Fresh 
Samples* 

Conforms per ML 

Sample ; 0 to 10 ; n to 50 : ̂ 1 to 100 i 101 to 300 t Over 300 

A 

B 

C 

D 

£ 

75.0 , 

50.0 

91.67 

91.67 

90.0 

0.0 

25.0 

8.33 

0.0 

10.0 

Per Cent 

0.0 

16.67 

0.0 

0.0 

0.0 

0.0 

8.33 

00.0 

0.0 

0.0 

25.0 

0.0 

0.0 

8.33 

0,0 
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M»l« ?. Per C«it Distribution of Â nerage Colifora Counts After One 
Day Storage. 

«..__...__^ Colifoiam per Ml 

A 

B 

C 

D 

E 

75 •© 

50.0 

91»67 

91.67 

80.0 

0.0 

8.33 

8.33 

0.0 

10*0 

Per Cent 

0.0 

16.67 

0.0 

0.0 

10.0 

0.0 

16*67 

0.0 

0.0 

0.0 

w,w* ^̂ r̂w 

25.0 

8.33 

0.0 

8.33 

0.0 

T)ia»le VI. Psr Cent Distribution of Average Cclifoxm Counts Alter 
Two Days Storage* 

Conforms per HI 

Ssî ple i 0 to 10 s n to 50 ; 51 to 100 ; 101 to 300 ; Over 300 

Per C«Qt 

A 

B 

C 

D 

£ 

66.67 

25.0 

Q3.33 

91.67 

80.0 

8.33 

8.33 

6.33 

0.0 

10.0 

0.0 

16.67 

0.0 

0.0 

10.0 

0.0 

8.33 

0.0 

0.0 

0.0 

25.0 

ia.67 

6.33 

8.33 

0.0 
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Table VII. Per Cent Distribution of Werage Coliform Coxrnt After 
Three Days Storage.* 

Conforms per Ml 

Sample 

A 

B 

C 

D 

E 

: 0 to 10 

75.0 

25.0 

75.0 

91.67 

1)0.0 

J n to 50 : 

0.0 

16.67 

0.0 

0.0 

10.0 

51 to 100 : 

Per Cent 

8.33 

0.0 

8,33 

0.0 

0.0 

101 to 300 1 

0.0 

0.0 

0.0 

0.0 

0.0 

Over 300 

16.67 

50.0 

8.33 

8.33 

20,0 

*Diff > ence between rei>orted percentages and 100 per cent for each 
sanq^e includes laboratory accidents and plates that could not be 
counted accurately. 

Table VIII. Per Cent Distribution of Average Colifoi^i Counts After 
Seven Days Storage.* 

Conforms per Ml 

Sample : 

A 

B 

C 

D 

£ 

: 0 to 10 J 

58.33 

16.67 

58.33 

91.67 

50.0 

^ to 50 : 

0.0 

8.33 

16.67 

0.0 

20.0 

51 to 100 : 

Per Cent 

0.0 

0.0 

8.33 

0.0 

0.0 

101 to 300 : 

0.0 

8.33 

0.0 

0.0 

0.0 

Over 300 

41.67 

66.67 

16.67 

8.33 

30,0 

*Diffoj'enc ? between reported percentages and 100 per cent foi- each 
saoxple includes laboratory accidents and plates that coijad not be 
cotinted accurately. 
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Table IX. Per Cent Distribution of Avez>age Coliform Counts After 
l4 Days Storage.* 

Conforms per Ml 

; 0 to 10 ! U to 50 ; 51 to 100 ; 101 to 300 ! Over 300 

Per Cent 

A 50.0 0.0 

B 16.67 0.0 

c 41.67 16.67 

D 75.0 8.33 

E 30.0 10.0 

•Diffeirence between reported percentages and 100 per cent for each 
sample includes laboratory accidents and plates that co\ild not be 
counted accurately. 

Table X. Per Cent Distribution of Average Coliform Counts on A n 
Samples When Fresh and After One, Two, Three, Seven and 
14 Days Storage.* 

Conforms per ML 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.33 

0.0 

41.67 

83.33 

41.67 

8.33 

50.0 

Sample : 

Fresh 

1 Day 

2 Days 

3 Days 

7 Days 

I'l- Days 

0 to 10 : 

79.30 

77.68 

68.96 

65.61 

55.17 

43.10 

: n to 50 ; 

8.62 

5.17 

6.90 

5.17 

8,62 

6.90 

! 51 to 100 { 

Per Cent 

5.17 

5.17 

5.17 

3.̂ 5 

1.72 

0.0 

101 to 300 J 

1.72 

3.k^ 

1,72 

0.0 

1.72 

1.72 

t Over 300 

5.17 

8.62 

17.24 

20.69 

32,9^ 

44.82 

*Difference between reported percentages and 100 per cent for each 
amsple includes laboratory accidents and plates that could not be 
counted accurately. 
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Shown in Tables VII and VIH; except for Sanple A, Table VII, which 
* 

shows an increase in the range of 10 or less per ml, over Sample A, 

Table VI. The colifona count ranges of the l4 day old saaqples are 

shown in Table IX. 

A summary of coliform counts of a n samples is shown in Tfe-ble X. 

79.30 per cent of the fresh sasg^las had coliform counts of 10 or less 

per ml, 8.62 per cent had from n to 50, 5*17 per cent had from 51 to 

100, 1.72 per cent bad from 101 to 300, and 5.17 per cent had over 300 

per ml. After l4 days of storage, 43,10 per cent had 10 or leas per ml, 

6.90 per cent had from n to 40, I.72 per cent had from 101 to 300, and 

44.58 per cent had over 3OO per ml. It should be pointed out that 3O.96 

per cent of the samples were nei^tive to the coliform test when fresh, 

and remained negative throughout testing. 

The results of tbe Standard Plate Counts (SPC) were recorded in 

Tables XI, H I , XIII, XIV, XV, and XVI by saiiQ>les, with each tcLble 

representing a testing Interval. As is indicated In each table, each 

testing interval produced higher SPC counts aa the samples became 

progressively older. Sample C (Table XI) had initial SPC of 20,000 or 

less per ml in a n test saaples when fresh. After seven days of storage, 

only Sainples B, C, and D had test samples with 20,000 bacteria. A n test 

samples of Sample E had SPC of over 300,000 after seven days of storage. 

After 14 days of storage, no test sanqples had SPC in the range of 20,000 

or less. Samples A, B, and E show all test samples over 300,000 SPC, 

with Saag>les C and D having 83.33 per cent over 300,000 SPC. A summary 

of a n Standard Plate Counts is shown in Table XVII. 
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Table XI. Per Cent Distribution of Average Standard Plate Counts 
on Fresh San^ples. 

Sample 

B 

D 

E 

OrmtnlawR per MI 
50,000 : 100,000 : Over 
to : to : 

100,000 ! 300,000 ! 300^000 

58.33 

75.0 

100*0 

75.0 

70.0 

0.0 

16.67 

0.0 

8.33 

20.0 

Per Cent 

0 .0 

8.33 

0.0 

0 .0 

0 .0 

8.33 

0 .0 

0 .0 

0 .0 

0 .0 

33.33 

0.0 

0.0 

16.67 

10,0 

11,111 iiiiinL.ynii 

Sample 

A 

B 

C 

D 

E 

After One 

; Less ! 
: Than : 
: 20,000 : 

33.33 

33.33 

91.67 

41.67 

50.0 

Day Storage.* 

20,000 : 
t o I 

50,000 : 

0 .0 

33-33 

8.33 

8.33 

10.0 

Or^Sanlsms per MDL 
50,000 

t o 
100,000 

J 

Per Cent 

0.0 

0 .0 

0 .0 

8.33 

10.0 

100,O:A) ! 
to ! 

300,000 : 

0.0 

8.33 

0.0 

8.33 

10.0 

Over 

JOO,J^X) 

50.0 

16.67 

0 .0 

16.67 

10,0 

•Difference between reported percentages and 100 per cent for each 
sample includes laboratory accidents and plates that could not be 
counted accurately. 
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Table XIII. Per Cent Distribution of Average Standard Plate Counts 
After Two Days Storage.* 

• 

• 

Sasq^e t 
* 

A 

B 

C 

D 

£ 

Less 
Than 
20,000 : 

33.33 

33.33 

75.0 

8.33 

10.0 

I 20,000 1 
! to ! 
! 50,000 ! 

0.0 

0.0 

0.0 

33.33 

0.0 

50,000 
to 

t 100,000 

t 
• 

Per Cent 

0.0 

0.0 

8.33 

8.33 

20.0 

100,000 1 
to J 

300.000 \ 

0.0 

16.67 

0.0 

8.33 

20.0 

t Over 
k 

! 300,000 

50.00 

25.0 

0.0 

25.0 

30.0 

*Diff Ji'-nce between reported percentages and 100 per cent for each 
saoKpla includes laboratory accidents and plates that could not be 
counted acciu*ately. 

Table XIV. Per Cent Distribution of Average Standard Plate Counts 
After Three Days Storage.* 

A 

B 

C 

D 

E 

8.33 

25.0 

25.0 

0.0 

20.0 

0.0 

0.0 

8.33 

16.67 

10.0 

Per Cent 

25.0 

8.33 

16.67 

8.33 

0.0 

a.33 

8.33 

8,33 

16.67 

0.0 

50.0 

56.33 

25.0 

41.67 

70.0 

*Difference between reported percentaiges and 100 per cent for each 
sample includes laboratory accidents and plates that could not be 
counted accurately. 
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Table XV. Per Cent Distribution of Average Standard Plate Counts 
After Seven Days Storage.* 

Sample 
Less 
Than 
20,000 ! 

! 20,000 
t to 

50,000 

Organisms Per Ml 
50,000 : 100,000 : Over 
to I to : 

100,000 t 300,000 ; 300,000 

Per Cent 

A 

B 

C 

D 

E 

0.0 

8.33 

16.67 

8.33 

0.0 

8.33 

0.0 

8.33 

0.0 

0.0 

8.33 

0.0 

8.33 

0.0 

0.0 

8.33 

0.0 

0.0 

8.33 

0.0 

75.0 

91.67 

58.33 

75.0 

100 

•Difference between reported percentages and 100 per cent for each 
sample includes laboratory accidents and plates that could not be 
counted accurately. 

Table XVI, 

Sample 

Per Cent Distribution of Average Standard Plate Counts 
After Ik Days Storage. 

Organisms Per Ml 
l^ss 
Than 
20,000 

20,000 : 50,000 ! 100,000 : Over 
to : to : to : 

50,000 : 100>000 ; 300,000 ; 300,000 

A 

B 

C 

D 

E 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

8.33 

8.33 

0.0 

Per Cent 

0.0 

0.0 

6.33 

8.33 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

100 

100 

83.33 

83.33 

100 
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Table XVII. Per Cent Distribution of Average Standard Plate Count 
on A n Saaqples When Fresh and After One, Two, Three, 
Seven, and l4 Days Storage.* 

Or̂ T̂ -famiy Her Ml 
J "less J 20,000 ! ~50,060 : 100,000 t Over 

Saaple : Than : to : to : to : 
i 20,000 I 50,000 8 100.000 ; 300,000 ; 300,000 

Per Cent 

Fresh 75.86 58.62 1,72 1,72 12.07 

1 Day 50.00 12.07 3.45 5.17 I8.96 

2 Days 32.94 10.34 6.9O 8.62 25.82 

3 Days 15.52 12.07 6.90 8.62 48.27 

7 Days 6.90 3.45 3.̂  5 3.45 79.30 

14 Days 0.0 3*45 3.45 0.0 93.1 

•Difference between reported percentages €uid 100 per cent for each 
saaple includes laboratory accidents and plates that could not be 
counted accTirately. 



DISCUSSION 

The resiilts show that the milk on the Lubbock, Texas retail 

mucket has an average flavor score of 38 to 39. The flavor scores 

decrease about 0.5 of a point a day for about the first three days 

when the milk is stored in a domestic type refrigerator. After three 

days of storage the flavor score decreases more rapidly, depending 

upon the initial quality of the milk. 

The initial acidity of the milk on the local market is elightly 

above 0.1? per cent. This acidity stays relatively constant throuj^ut 

the first three days of storage. "Rje decrease in acidity which is 

shown in Table III is probably due to the loss of acid reacting gases 

which were lost during the pouring of the samples into the test BBsaple 

bottles for storage. This loss in acidity vas present after only one 

day of storage. No decrease in acidity was found during subsequent 

acidity tests. Only in the case of one sasqple did the average acidity 

increase to a point that vOiild indicate BOUT milk after seven days of 

storage. 

The results show that there is a relationship between the 

increase in acidity and the flavor score. Sample A showed the greatest 

Increase in acidity, beginning with the second day of storage. By 

coo^parison, the average flavor score had dropped to 36.9 after the 

second day of storage. This drop in flavor vas continued, and after 

three days of storage the average flavor score vas 32.^. This drop in 

flavor score vas accosigpanled by an increase in acidity of 0.009 per cent. 

27 
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After seven days of storage, Sample A had an average flavor score of 

27*3, or another decrease of 5*1 points. This decrease vas accoiqpanied 

by an increase of 0.021 per cent in average acidity. The average 

acidity after l4 days of storage vas 0.333 per cent, and vas aceoBvanied 

by an average flavor score of 9*0. The relationship between increase in 

acidity and decrease in flavor score, in the case of Sample A, vas 

maintained by the percentage of sao^les scoring 35 or above. After two 

days of storage, 83.33 per cent of the test ssiieĝ les scored 35 or above. 

The decrease in flavor score resulted in only 66.67 Ipar cent of the 

test saoi^les scoring 35 or above after three days of storage, 58.33 per 

cent after seven days, and 16.65 per cent after l4 days. 

Saaple B showed no large increase in acidity after seven days of 

storage. By casspartBon, the averac^ flavor score >ras 37.9 after seven 

days of storage, or a decrease in flavor score of one jpoint with an 

increase in average acidity of 0.004 per cent. However, dxiring the 

second seven days of storage, the average acidity increased 0.0̂ 2̂ per 

cent, while tJ:» flavor score decreased 24 points. (̂  a basis of per 

cent, 100 per cent of the test sashes of Saiaple B scored 35 or above 

during tlie first seven days of stoimge, but this percentage dropped to 

only 24.67 per cent after l4 days of storage. 

Saagple C showed no increase in acidity during the first three 

days of storage. In the interval between three and seven days, the 

acidity increased 0.004 per cent. During the second seven days of 

storage, the increase in acidity was 0.012 per cent. The flavor score 

decreased one point dmring the first three days of storage, but decreased 

another 3.I points by seven days, and decreased another 10.4 points 
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during the seeood seven dsys of storage. The calculated per cent of 

Maples storing 35 or above was 91.67 per cant during the first three 

days of storage. Ihis percentage dropped to 03.33 P«r cent after seven 

dsys, and to 58.33 per cent after 14 daya. In eoaqparison with the other 

staples tasted, Saa^e C represents the hî îest average score, the 

hii^st percentage of sasHEples scoring 35 or ^bove on flavor, and the 

lowest increase in acidity during the 14 dsys of storage. 

ftusple D shows a relationship between the flavor scores, the 

increase in acidity, and the percentage of samples scoring 35 or more, 

vbUih Is almost identical to the relationship of the aasie f̂ ietors in 

Ssaqples A, B, and C. The incr^use in acidity was slight during the 

first three days of storage, but became more pronounced after seven 

days, and during the second seven days. A n of the test sazq^es of 

Sanple D scored 35 or more during the first three days of storage, 

91.67 per cent at seven days, and 33*33 per cent after l4 days. 

Tbe flavor scores of Sample E, along with the percentage of 

saa^es scoring 35 or Bssre was again very similar to the other samples. 

Bovever, the increase in average acidity started at the second day 

interval of testing, but did not increase as rapidly as did the acidity 

in the case of Sample A, which x^sudted in an average acidity after 14 

days of storage, which was similar to Samples B, C, and D. Ti^ final 

flavor score was the lowest average. A n of the test samples scored 

35 or above on flavor during the first seven days of testing, with the 

significant drop in score being present during the second seven days. 

A study of the coliform coimts does not reveal a definite 

relationship to the deterioration of the milk in storage. San^e A 
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provided the most test ssnples with an initial coliform count of more 

than 300 per ml, but after l4 dsys of storage 4o per cent of the test 

ssnples had 10 or less per ml. Sample B produced the hi^iest percentage 

of coliform counts at the end of 14 days with 83.33 per cent, and 

maintained the hi^iest averages throug^iout testing. However, Sasqple B 

showed a much better keeping quality. This was evidenced by an average 

flavor score of 37.9 at the end of seven days of storage in the case of 

Saaaple B, while Saaple A had an average score of only 27*3 at the end 

of seven days. The hi|^ percentage of the test samples of Sazsqples C, 

D, and E, ̂ i ch had 10 or less conforms, isight be a factor in their 

keeping quanty. Tbe fact that the keeping quality of Saî ple B eoaq;»ared 

very favorable with Saa^es C, D, and E, would indicate that the presence 

of conforms is not a definite detriment to the keeping quality. 

Certainly, a low coliform count does indicate efficient pasteurization 

and reasonable protection against post«pasteurization contamination. 

The absence of conforms does indicate a quality factor, but this woik 

does not indicate a definite relationship between conforms and flavor 

scores. 

As is indicated in the coliform tables, the results did show 

that the conforms present were able to gjrow at a storage tenq?erature 

of 42 degrees F. Of the 79.30 per cent of the fresh sai^les which had 

10 or less conforms per ml, 55.17 per cent had 10 or less after seven 

days of storage. These percentages include 30.96 per cent of the 

sauries that were negative to the coliform test throu£liout testing. It 

should also be noted, that i^en the coliform counts exceeded 10 per ml, 

they ragpidly increased to above 3OO per ml. This growth may be due to 
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the fkct that the conforms present had not survived pasteuriJtation, 

but were recontaminants, which were capable of inaaediate accelerated 

growth. 

An irregularity occuired in a few instances during the coliform 

testing. The plates would have a heavy growth, but the colonies did not 

have the color irtiich is characteristic of poiltive coliform colonies. 

This heavy growth was accooipanied by a complete bleaching of the dye 

from the agar, leaving a semi-transparent appeairance similar to the TOE 
» 

agar used for the Standard Plate Counts. It might be px«suB»d that the 

eoliform growth was so heavy that a n the dye was utilised by the grow

ing bacteria, but the next days testing produced heavy growth, with the 

colonies e<»itaining the t^ical dye, iriiich would identify them as 

positive colonies. 

A comparison of the Standard Plate Coimts to the flavor scores 

fails to show a definite relationship. Sample A had the greatest per

centage of test saz^les with SPC over 300,000 per ml on fresh testing. 

Sample B had more test sauries with SPC of over 300,000 by the third day 

of storage than did Sample A, and continued to have the greater percent

age after seven days of storage. The keeping quality of Sasiple A did 

not eoopare favorable with the keeping quality of SasepleB C, D, and £. 

However, the data shows that Sample B did coÊ pare favorably with the 

keeping quality of Samples C, D, and E. It should be noted that Sample 

C maintained the lowest SPC averages throughout testing, and had the 

hig)hest average flavor score after l4 days of storage, also the greatest 

percentage of sas^les scoring 35 or above after l4 days of storage. 

This would indicate that the total b^acteria counts are a factor in the 
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keeping quality, but cannot be used as a basis for predicting the 

keeping quality. 

The results do show that the bacteria present in the saxaples 

tested w i n grow at the storage temperature of 42 degrees F. This 

growth might be attributed to several factors; (l) Post-pasteuriiatiou 

contaminants may have been present and had the ability to dominate the 

flora since they had not been subjected to the temperature shocks in 

pasteuriiiation. (2) After leaving the refrigerated storage of the 

milk plant, a tenq?eratme low enough to prevent bacterial growth may 

not have been maintained, thus allovdng the bacteria that had siunrived 

pasteurlsiation a chance to regain initial vigor. (3) The teDq?erature 

in the milk cases in the grocery stores may not have been kept constant, 

These factors mi^t also affect the growth of coliforms. 



simuuxt 

Between September 28, 1954 and February 28, 1955> 58 samples of 

milk were purchased throu^^ grocery stores In Lubbock. Flavor scores, 

acidity, coliform counts and total bacteria counts were determined on 

fresh samples, and after one, two, three, seven, and l4 days of storage 

at 42 degrees F. 

The fresh samples of milk bad an average flavor score of 38 to 

39. The average flavor score decjreased at each interval of testing* 

The average acidity Increased at each interval of testing, with the 

exception of a slight decrease in some instances after the first day 

of storage. It was found that a definite relationship existed between 

the incarease in average acidity, and the decrease in average flavor 

score. A slow, but general rise in acidity resulted in a slow decrease 

in flavor score. \'̂ hen the development of acidity accelerated, the 

decrease in flavor score sulso accelerated. 

Jtost of the Bamplea had coliform counts of 10 or less when tested 

fresh. Of a n sauries tested, 3O.96 per cent were negative to the 

coliform test thi»ou^iout testing. The coliforms present showed an 

abinty to grow at the storage t̂ sgperatiure of 42 degrees F. Ro definite 

relationship ^aa found to exist between collfona counts and keeping 

quality. 

Total bacteria counts were found to be generally below 20,000 

per ml vhen the saaq?les were fresh. In moat instances the bacteria 

were capable of growth at the storage temperature, and by seven days of 

33 
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storagie alaost a n the SPC were over 300,000 per ml. No definite 

relationship vas found to exist between the SPC and the keeping quality, 

but in one instance the BmapHa with the highest average SPC of over 

300,000 per nl at initial testing had the smanest percentage of 

ssnples seoxing 35 or over after sevm days of storage. Also, tbe 

nBmfiua with the smallest perc^mtage of test ssaq^es with SPC of over 

300,000 after l4 days of storage had the highest perewatage of samples 

scoring 35 or over on flavor for the same interval. 

Both the eolif<»ni ec»ints and the SPC increase during storage, 

especially the SPC. The total growth in neither case appeared to be 

suffici«Qt to affect the keeping quality* 



C0MCLUSI03SS 

Tbe keeping quality of milk on the local market, ascertained by 

a flavor score of 35 or above, does not compare too favorably to the 

results of similar work in other areas. Coliform organisms are present 

in a large percentage of milk. Bacteria show an abinty to grow, 

indicating either post«^pasteurization contamination or irregular 

rsfrigearation tenqperatures. The acid produced by the bacteria is 

detrimental to the keying quanty of the milk. 

Th® results indicate a need for the plants sening milk on the 

local market to check for possible scores of post^pasteurisaticm 

contamination. 

This writer believes that a record of refrlgeraticm temperatures 

in the stores, and control san^^s obtained from the milk plants should 

be incliided in a further study of this problem. 
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