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FOREWORD 

The quality of poultry products served upon the 
tables of consumers is of uunost importance. Eggs and 
poultry meat reaching consumers in anything but the 
best quality, not only cause dissatisfaction with the 
article involved, but actually create aversion to, and 
distaste for these products. In order to maintain and 
develop satisfactory markets for poultry products it is 
essential that quality be maintained in all market 
channels from production to consumption. Few pro
ducts deteriorate as rapidly as poultry products when 
conditions for maintaining quality are not satisfactory. 
The North Central Region produces eggs and poultry 
meat in large quantities. High quality products must 
be available to consumers. 

This publication is the first report on the North 
Central Regional Project NCM-7 entided "Preventing 
Losses in Storage Eggs and Minimizing Quality Losses 
in Moving Eggs from the Farm to the Central Market" 

and deals w.ith the problem of cleaning shell eggs. 
The research work involved has been financed 
in part from funds made available by Section 9(b)3 of 
the Bankhead-Jones Act by funds supplied by the 
various state agricultural experiment stations; and by 
funds of the U. S. Department of Agriculture. 

The work on this regional project has been in 
progress at a number of the agricultural experiment 
stations in the North Central Region and in the 
United States Department of Agriculture. This bul
letin represents a compilation of the results secured. 

Professor A. R Winter of Ohio State University 
is the author of the publication and is responsible for 
assembling and interpreting the data presented. 

The Missouri Agricultural Experiment Station 
has provided the facilities. for printing this bulletin. 
It is distributed in the North Central Region by the 
several state agricultural experiment stations. 

Sam B. Shirky 
Administrative Adviser 
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SUMMARY 

Soiled eggs are responsible for heavy financial 
losses from the producets through marketing channds 
to consumers. They bring less per dozen, the cleaning 
cost is high and their keeping quality is low. 

The percentage of soiled eggs at time of gathering 
may be greatly reduced by the use of dry litter on the 
floor, clean nesting material, gathering eggs three or 
more times daily, the use of one nest for four or five 
layers and keeping the birds in confinement. 

Onl y the soiled eggs shou~d be cleaned. A buffer 
brush is recommended for cleaning slightly soiled eggs 
while washing is recommended for dirty eggs. Dry 
cleaning of badly soiled eggs is too slow, does not do a 
thorough job and results in too much breakage. 

A washing solution is recommended that is 
slightl y warmer than the egg. One level tablespoon 
(lh ounce) of cleaner-sanitizer per gallon of solution 
is adequate for most compounds. Not more than five 
baskets of eggs should be washed in one tub of clean
er-sanitizer solution in most instances. Follow the 
instructions that accompany the cleaner-sanitizer being 
used 

Soaking for a few minutes and removal of dirt by 
hand rubbing with a cloth is satisfactory where only 

a few eggs are to be cleaned. The use of egg washing 
machines will greatly reduce the amount of hand rub
bing necessary to obtain clean eggs. The machine 
should be used according to the manufacturer's direc
tions. 

The cleaner-sanitizer should not be rinsed from 
the eggs unless specifically directed by the manufac
turer of the compound. 

Only non-odorous and non-toxic cleaner-saniti
zers should be used for washing eggs. Use only mix
tures recommended for cleaning and sanitizing eggs. 

Eggs washed the day gathered keep slightly better 
than those washed the day before marketing. 

Eggs should be dried soon after washing and be
fore packing. Setting the tray or basket of eggs in front 
of a fan will hasten the drying. 

Cleaned eggs should be packed separately from 
eggs which were originally clean and used within a 
week. 

The keeping quality of cleaned eggs may be im
proved by pasteurization (thermostabilization) and 
other shell treatments. They will be discussed in a 
future regional publication. 
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QUALITY LOSSES IN MARKET EGGS 
Report No. I-Cleaning Shell Eggs 

TESTS AND RECOMMENDATIONS 

Soiled Eggs Cause Heavy Losses 

Egg producers, egg marketing agencies, egg pro
cessors and consumers suffer heavy financial losses 
annually because of soiled eggs. 

Producers suffer the first loss because they do 
not receive as much for soiled eggs as for clean ones. 
Soiled eggs are usually placed in C grade. This grade 
generally sells for ten to fifteen cents less per dozen 
than AA or A grade eggs. 

Marketing Agencies are the second to lose be
cause of greater decline in quality and spoilage of 
soiled eggs in. comparison with clean ones in the chan
nels of trade. This is especially true when the eggs are 
held longer than a week without refrigeration, or 
longer than two or three months in cold storage. 

Processors of frozen and dried egg products 
suffer losses due to the higher bacterial content of egg 
products made from soiled eggs. Egg products with 
high bacterial counts do not keep as well as those pre
pared with clean eggs and do not bring as much on 
the market. 

Consumers also suffer losses: Since soiled and 
cleaned eggs deteriorate more in quality than clean 
eggs, some of them may spoil after purchase and be
fore they are used. Also, some types of spoilage can
not be detected until eggs are broken out. 

Most Eggs Clean When Laid 
More than 99 percent of all eggs are clean at the

time they are laid according to studies made at the 
Missouri Station (11)* and by the United States De
partment of Agriculture (36). A few eggs may be 
stained with blood at the time of laying. The Missouri 
Station observed only 154 blood stained eggs among 
20,933 eggs produced. Eggs may become soiled while 
in the nest by soiled nesting material, by dirt on the 
feet or feathers of the layers, or similar material on 
the hands of the person gathering the eggs, or the 
container in which they are gathered. 

They also may become soiled by packing in soiled 
egg case flats, fillers and cartons, especiall y if they are 
changed from a cold to a warm tem perature which 
will cause sweati ng. . 

*Numbers refer to references in back of bulletin. 

Many Soiled When Gathered 

The percent of soiled eggs at the time of gather
ing may range from 0 to 80 or more (Table 1), de
pending on farm management practices, housing 
conditions, and the season of the year. 

TABLE 1 -- OCCURRENCE OF SOILED EGGS AT THE 
TIME OF GATHERING AND MARKETING IN THE 

NORTH CENTRAL STATES 

Study and Observation 
Missouri (ll)--Eggs gathered 

on the University farm 
monthly for a year. 
Eggs gathered from com-
munity nests on a com-
merCial farm, July -

Percent Soiled 
Number Av. High Low 

66350 eggs 14 17 7 

December. 58378 eggs 26 40 17 
Kansas (23)--Eggs gathered 

in August. 136 farms 14 
South Dakota (7)--Eggs 

delivered by farmers in 
November. (Amount of 
cleaning unknown) 36 farms 31 15 

Michigan (5)--Eggs gathered 
in a four story house 
January - April 8 pens 58 65 51 

North Central States (30)-
Eggs delivered by farmers 
during spring, summer and 
fall. (Amount of cleaning 
unknown) 3512 farms 14 

North Central States (21)-
Eggs delivered by farmers 
in August (Amount of 
cleaning unknown) 511 farms 14 80 0 

Soiled Eggs Bring Less 
Consumers are becoming more quality conscious 

and are willing to pay more for attractive and well 
packaged products of high quality. Consequently, 
more producers are being paid according to the clean
liness and quality of the eggs they deliver to market. 
In selling eggs on grade, soiled eggs are generally 
placed in C grade even though they may be of AA or 
A grade interior quality. Eggs in the C grade may 
bring from 10 to 40 cents per dozen less than grade A 
eggs (Table 2 and Fig. 1) depending on markets, 
season of the year and egg size. 
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TABLE 2 -- CLEAN AND SOILED EGG PRICES 
Study and Observation 

Minnesota (37)--Average price 
received by Minnesota 
farmers in 1948 

U. S. Department Agriculture 
(34)--Average price re
ceived by farmers in 
North Central States in 
1948. 

April 
August 

Ohio (31)--Average prices 
received by North West
ern Ohio farmers at the 
Napoleon Egg Cooperative 
in 1952. 

Spring 
Summer 
Fall 
Winter 

Price per dozen 
Grade A Grade C 

45 

Ungraded 
34-35 
35-55 

Grade A 
Lar~e 

9 
51 
60 
43 

25 

Graded for 
size & quality 

39-52 
39-59 

Dirties 
23 
21 
22 
25 

Cleaning Lowers Keeping Quality 
The Ohio Station (40) has made a recent review 

ofliterature on the influence of cleaning on the keep
ing quali ty of eggs. The reports by various investiga
tors are conflicting. However, a majority reported that 
cleaning lowered the keeping quality, especially as 
measured by the number of rots and stuck yolks that 

TABLE 3 -- KEEPING QUALITY OF CLEAN, SOILED AND 
CLEANED EGGS 

Study and Observation 
Missouri (14)--Current receipt 

eggs held in cold storage. 
Clean 
Soiled 
Cleaned 

several 
methods 

Michigan (4)--Clean and washed 
eggs from farmers held in 
cold storage. 

Clean 
Washed 

Oh'io (40)--Current receipt and 
University farm eggs. Held 3 
weeks at 55 and 8ooF. and 
5 months at 350 F. 

Cleaned 
several 
methods 

Clean 
Soiled 

U. S. Department Agriculture 
(22)--Current receipt eggs 
held in cold storage. 

Clean 
Soiled 
Cleaned 

Number 
of eggs 

Many trials 
Many trials 

Many trials 

1713 
1492 

24454 
3125 
3202 

1800 
1800 

10800 

Rots 
Percent 

0.0-2.3 
1.1-3.4 

0.3-67.3 

0.9 sour 
4.3 sour 

0.0-83.0 
0.0-5.1 
0.0-11.2 

4.2 
27.3 

2.2-41.0 

appeared when eggs were held longer than a few days 
without refrigeration or for a few weeks in cold stor
age. Variable results reported may have been due to 
different procedures used, quality measurements em
ployed, number of eggs per trial, number of trials 
studied, kind and amount of dirt or stain present, and 
the holding conditions. 

Four recent studies on the keeping quality of 
cleaned eggs reportd by North Central States Experi
ment Stations and the United States Department of 
Agriculture (32) are summarized in Table 3. 

Methods for Producing Clean Eggs 

Since cleaned eggs do not keep so well as clean 
ones, require extra laborand materials for cleaning, 
and do not look so well or bring so good a price, 
poultrymen should attempt to produce as high a per
centage of clean eggs as possible. 

The Missouri Station (15) has shown that about 
95 percent of the soiled eggs are classed as such be
cause they have manure on them, 2 ~ percent are 
stained with blood, 2 percent with egg material, and 
~ percent have dirt on them. . 

The Missouri (11) (15) and Kansas (23) experi
ment stations and the United States Department of 
Agriculture (21) have made a study offarm practices 
which result in a higher percentage of clean eggs of 

TABLE 4 -- FREQUENCY OF GATHERING EGGS AND THE 
PRODUCTION OF CLEAN EGGS 

Number Percent 
Studl and Observation of farms SoHed 

Missouri (l1)--Eggs produced 
on the University farm. 
Gathered 4 times daily 1 14 
Gathered once daily 1 31 

Kansas (23)--Eggs delivered by 
Kansas farmers in the 
summer. Extent of cleaning 
unknown. 
Gathered 4 times daily 3 2 
Gathered 3 times daily 19 9 
Gathered 2 times daily 84 12 
Gathered once daily 30 25 

South Dakota (7)--Delivered by 
South Dl.kota farmers in 
November. Amount of 
cleaning unknown. 
Gathered 3 times daily 15 
Gathered once daily 31 

North Central States (21)--Delivered 
by farmer·s in the area in the 
summer. Amount of cleaning 
unknown. 
Gathered 4 times daily 24 7 
Gathered 3 times daily 74 6 
Gathered 2 times daily 276 13 
Gathered once daill 136 21 
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high quality at the time of gathering or marketing. 
These practices include the following. 

1. Gather eggs at least three times daily. Dirt 
gets on the eggs from dirt on the feet and feathers of 
birds. The more hens laying in the same nests without 
the eggs being gathered, the more eggs will be moved 
about, stepped on, and rubbed over. This results in 
more soiled and broken or cracked eggs and slower 
cooling, which, in turn, results in lower interior qua
lity (Table 4). Time required for extra egg gathering 
is less than for cleaning the greater number of soiled 
eggs resulting from less frequent gatherings. 

2. Keep dry litter on the floor. If the birds 
walk around or sit in droppings or wet litter, the feet 
and feathers become soiled. When they enter the 
nests, they carry in dirt and are more likely to soil the 
eggs (Table 5 ). The Wisconsin Station (43) examined 

TABLE 5 -- DAMPNESS OF THE FLOOR LITTER AND 
THE PRODUCTION OF SOILED EGGS 

Study and Observation 
Kansas (23)--Eggs marketed by 

farmers in the summer. 
Amount of cleaning unknown. 
No litter on floors 
Straw and/or prairie hay 
Ground corn cobs 

Dry-clean litter 
Dry-dirty litter 
Wet-dirty litter 

North Central·States (21)--Eggs 
marketed by farmers in the 
summer. Amount of cleaning 
unknown. 
Dry litter 
Damp litter 
Clean litter 
Dirty litter 

Pennsylvania (2)--Eggs gathered 
from Experiment Station house 
Damp litter . 
Wet litter 

Number 

49 farms 
79 farms 

7 farms 

15 
69 
1 

32 farms 
26 farms 
95 farms 

143 

4 trials 
4 trials 

Soiled 
eggs 

Percent 

17 
13 
10 

6 
16 
21 

12 
22 
6 

16 

17-50 
59-71 

several thousand eggs produced by birds on built-up 
and new shallow litter. Data indicated that the use of 
built-up litter did not increase the number of soiled 
eggs produced. Built-up litter was probably drier be
cause of its greater depth, absence of floor moisture 
condensation, and greater moisture absorbing pro
erties because of greater fineness of particles and more 
surface area. 

Dry litter is important in poultry houses but 
often difficult to maintain, except in warm weather. 
Adequate ventilation, built-up litter, stirring of the 
litter, the sprinkling of a little new litter on the old, 
and the use of artificial heat help to keep the poultry 
house dry. 

3. Keep nesting material clean and dry. If 
nesting material is dirty, the moist eggs may be 
stained by it or dirt may adhere to them when they 
dry. Wet nesting material may stick to eggs and stain 
them (Table 6). Presence of moisture will facilitate 
penetration of bacteria on the shell surface. Broken 
egg material in nests is bad because it sticks to the 
shell and carries dirt along with it. There is no soiling 
on eggs that is harder to remove than egg white or 
yolk. 

TABLE 6 -- DmTY AND WET NESTING MATERIAL AND 
THE PRODUCTION OF SOILED EGGS 

Number 
Study and Observation of farms 

Kansas (23)--Eggs marketed by 
farmers in the summer. 
Amount of cleaning unknown. 
Dry, clean nesting material 73 
Dry, dirty nesting material 29 
Damp, dirty nesting inaterial 4 

North Central States (21)--Eggs 
marketed by farmers in the 
summer. Amount of cleaning 
unknown. 
Dry nesting material 353 
Damp nesting material 13 

Clean nesting material 231 
Dirty nesting material 48 

Soiled 
Eggs 

Percent 

9 
21 
27 

12 
21 

9 
19 

4. Provide one nest for every four or five 
layers. A survey of management practices in North 
Central States (21) indicated that where individual 
nests are used, one nest should be provided for every 
four or five layers (Table 7) . Where community nests 
are provided, one square foot of nesting space should 
be furnished for every four birds. 

TABLE 7 -- THE NUMBER OF BmDS PER NEST AND THE 
PRODUCTION OF SOILED EGGS 

Study and Observation 
North Central States (21) Eggs 

marketed by farmers in the 
summer. 
One nest 1-3 layers 
One nest 4-6 layers 
One nest 7-9 layers 
One nest 10 or more layers 

Number 
of 

farms 

87 
190 
105 

96 

Soiled 
eggs 

marketed 
(percent) 

12 
14 
14 
17 

5. Use a granular nesting material. A fine 
material, such as shavings, sawdust, ground corn cobs 
or Chick Bed (a diatomaceous silica), makes better 
nesting material than course material, such as prairie 
hay or straw (Table 8). Coarse material is soon 
scratched or worked our and the bottom of the nest 
becomes bare. This has a tendency to result in in
creased egg breakage and more soiled eggs. 
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TABLE 8 -- TYPE OF NESTING MATERIAL AND THE 
PRODUCTION OF SOILED EGGS 

Soiled 
Kind of Eggs 

Study Nesting Material Numbers Percent 
Missouri (11) Shavings 3259 eggs 14 

Excelsior 6993 15 
Sawdust 2553 15 
Oat hulls 3763 17 
Straw 5509 20 
Sugar cane pulp 3314 21 
Ground corn cobs 852 22 
Cottonseed hulls 1990 23 
Barley 2574 24 

Kansas (23) Straw and prairie hay 8 farms 5 
Straw 42 13 
Prairie hay 80 16 

Missouri (15) A. Commercial Flock 
Community Nests 

Chick bed 8961 eggs 26 
Shavings 10487 30 
Sawdust 8359 34 
Straw 25511 38 
B. Breeding Flock 

Trapnests 
Chick bed 24379 40 
Shavings 25018 41 
Sawdust 23070 47 
Straw 23733 49 

Michigan (5) Servall 4120 eggs 53 
Straw 3464 54 
Excelsior pack 4062 55 
Shavings 4099 57 
Chopped cobs 3485 61 
Chick bed 3431 61 
Chopped straw 3800 65 

6. Keep layers confined. Layers allowed free
dom of the range go out early while there is a heavy 
dew on the grass. They come in to lay with wet feet 
and plumage. This results in more soiled eggs. Most 
eggs are laid in the morning, probably before the dew 
disappears. Allowing layers the freedom of an outside 
range or yard during rainy or wet weather also will 

TABLE 9 - - INFLUENCE OF RANGE AND CONFINEMENT 
ON THE PRODUOTION OF SOILED EGGS 

Study and Observations 
Missouri (l1)--Confined 

Range part of time 

Kansas (23)--Eggs marketed by 
farmers. Amount of cleaning 
unknown. 
Confined 
Range afternoon 
Range after 9 A. M. 
Range all day 

North Central states (21)--Eggs 
marketed by farmers. Amount 
of cleaning unknown. 
Confined 
Range part of time . 
Free range 

Numbers 
12660 eggs 
27337 

3 farms 
9 

18 
88 

119 farms 
48 

344 

Percent 
Soiled 
Eggs 

11 
17 

18 
10 
17 
14 

11 
10 
16 

increase the percentage of soiled eggs. It has been 
found (Table 9) that letting the layers out in the after
noon or even after the middle of the morning reduces 
the percentage of soiled eggs, compared to the practice 
of allowing continuous free range. 

Clean Only Soiled Eggs 
In recent years, there has been a tendency on the 

part of some of the large scale poultry producers, 
especially on the east and west coasts, to clean all eggs 
gathered. They usually are cleaned in the baskets in 
which they are gathered. These producers maintain 
that it is easier to clean all of the eggs, by immersion 
of the baskets, than to SOrt out the soiled ones and 
wash them separately. The Michigan Station (6) has 
collected some data which show that this is true. 
Washing all eggs required one-half the time req1,lired 
for sorting out, washing and brushing soiled eggs and 
only one-third of the time required for brushing 
soiled eggs. 

The Missouri (14), California (24) and Ohio (40) 
stations have reported that washed clean eggs do not 
keep quite as well as similar eggs that have not been 
washed (Table 10). If all eggs had been washed (Table 

TABLE 10 -- INFLUENCE OF WASHING ON THE KEEPING 
QUALITY OF CLEAN EGGS 

Study and Observations 
Missouri (12)--Clean eggs from 

current receipts held in cold 
storage. 

Unwashed 
Washed 

Missouri (14)--Clean eggs from 
current receipts held in cold 
storage. 

Unwashed 
Washed 

California (24)--Clean eggs from 
a nearby producer and held in 
cold storage. 

Unwashed 
Washed 

Same as above except held two 
weeks at room temperature 
after removal from storage. 

Unwashed 
Washed 

Ohio (40)--Clean eggs from the 
University flock. Held under 
various conditions. 

Unwashed 
Washed 

Number 
of Eggs 

180 
180 

1440 
1419 

531 
595 

179 
295 

648 
629 

Rots 
Percent 

2.2 
11.7 

0.8 
1.4 

0.19 
0.34 

0.53 
7.79 

0.8 
2.7 

10/as gathered, there would have been more bacteria 
in the washing solution, and more spoilage might 
pa:ve occurred. The California (24), and Washington 
(27) experiment stations have shown that eggs 



washed in stagnant or bad ly contaminated water did 
not keep as we ll and had a hi g her spoi lage bacteria 
conrenr than those was hed in clean wa ter. 

Clean the Day Gathered 

Sin ce c leaned eggs genera ll y do not keep as we ll 
as simil a r so iled eggs w hi c h have not been cleaned , 
one might expect that the lo nger the cleaning is post
puned the longe r th e eggs w ill keep. However, th 
Ohio Stat ion (4 1) has observed that eggs cleaned the 
day so il ed kept a lit tle better than lh ose was hed after 
ho lding for a wee k. 

Where large numbers of eggs are produced, it i~ 
prac ti ca l to clea n the eggs the day ga thered. The dirt 
w ill n o t be as dry o n the sh e ll and th e natural bac
te ri cidal properties of th e w hite w ill be g rea te r for 
co mb ating any bac te ri a fo rced thro ug h th e shell in 
th e cl ea ning process. More th an o ne fr es h batch of 
lea nin g so luti on mi g ht have to be prepared if the 

eggs were a ll owed ro acc umu la te in large numbers 
before cleaning . 

W here small numbers of s il ed eggs are obtained 
dail y it usually is more practi ca l to se t them aside and 
cl ea n the m the day be fore m arket in g because fewer 
ba t h es of was hing so luti o n w ill be reguired . Less 
la bor is in vo lved if a ll a re lea ned a t o ne tim e. If 
so il ed eggs are held in a good egg ho lding room, the 
dryin g of soiled material o n the shell probably will 
not be mu ch greater than when the eggs are coo led 
hefore was hin g, the d ay ga thered . 

Dry Clean Slightly Soiled Eggs 

Dry cleaning in vo lves the use of an abrasive such 
as e mery cloth, sa ndpaper or steel woo l and rubbing 
by hand or w ith th e a id of a mac hine. 

Hand buffing (Fig ure 2) is a practica l mea ns 
of re mov ing small spots of dirt o r stain. Soiled eggs 
m ay be se parated from clean o nes after cooling and 
at th e time of packin g. If materi a l is re moved from 
sligh tly so iled eggs at thi s tim e, they may be packed 
with the cl ean eggs. Accordin g to studies made at the 
Missouri Station (15 ) m ar than 80 perce nt of the 
so il ed eggs are o nl y slig htl y so iled and may therefore 
be cl eaned easily by ha nd buffing. 

Machine buffing (Figure 3) may be used for 
those who do not wish to rub the eggs by hand . How
ever, som e time is lost in extra handling of eggs and 
they may slip o ut of the hand, resulting in breakage 
a nd ext ra labor for cleaning th e m ac hin e. In larger 
machi nes, where eggs are held aut maticall y, the sur
face is no t rubbed uniforml y, due to the shape of the 
egg. Thi s resu lts in too much rubbing in so me spots 
and n t enoug h in others. Abrasive marks appear and 

Fig. 2-S1ig htly soiled eggs can be cleaned eas ily by 
hand wit h a buffer brush covered with emery cloth. 

Fig. 3-A mechanicall y powe red abras ive disc ca n be 
used to clean slig ht! y so iled eggs. 
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not all of the stain is removed. Some breakage occurs 
unless the eggs have been candled previously for de
fective shells. This "messes up" the cleaning machine 
and necessitates extra labor for cleaning. 

Sandblasting may be practical for use on large 
farms or in egg assembly or breaking plants, but not 
on general farms. In this process the eggs are moved 
along and turned on a conveyor as sand particles, 
under pressure, beat against the shell. They cut away 
the soiled marks but also cut away some shell mater
ial, resulting in weakness and greater breakage. 

A number of studies (Table 11) especially in the 

TABLE 11 - - INFLUENCE OF DRY AND WET CLEANING 
METHODS ON THE CLEANLINESS OF EGGS MARKETED 

AND ON KEEPING QUALITY 

Study and Observations 
Missouri (14)--Current receipt 

eggs held in cold storage. 
Soiled. C.:mtrol 
Dry Cleaned 
Washed 

Kansas (23)--Delivered by 
farmers to market in 
SUlnmer. 
Dry Cleaneq. 
Washed with warm water 
Washed with cold water 

Michigan (4)--Current receipt 
eggs held in cold storage. 
Dry Cleaned 
Washed 

North Central States (21)--De
livered by farmers to markets 
in the summer. 
Dry Cleaned 
Washed 

Ohio (40)--Current receipts 
and University farm eggs. 
Held under different 
Conditions. 
Dry Cleaned 
SOiled. Control 
Washed 

Numbers 

2240 
2093 eggs 

11054 

9 farms 
9 

19 

72 eggs 
1084 

44 farms 
17 

648 eggs 
1521 

980 

Condition 
of Eggs 

(Percent) 

7.2 Rot 
5. 
6. 

16 soiled 
16 
25 

7 sour 
4 

11 soiled 
12 

12 Rot 
8 

14 

North Central States, have been made on the effici· 
ency of dry and wet cleaning methods and on keeping 
quality of the eggs. The data indicate there is little 
difference in keeping quality of soiled eggs (more 
than 20 percent of the surface soiled) when cleaned by 
wet or dry methods. Apparently, the rubbing process 
forces some of the bacteria through the shell pores and 
results in spoilage much the same as when wet meth
ods are used. Bacteria require only one point of en
trance to gain a foothold, grow and produce spoilage. 

Dry cleaning of eggs that are more than slightly 
soiled is too slow. It does not do a thorough job; it 
often leaves visible scratches on the shells, especially 

on those of brown eggs, and it results in greater break
age. 

Washing Soiled Eggs 
Most poultrymen clean soiled eggs before mar

keting them (Table 12) because they bring a better 
price. Washing is the most poular method of clean
ing (Table 12) because it is easier and more efficient 

TABLE 12 -- SURVEY OF EGG CLEANING ON FARMS OF 
THE NORTH CENTRAL STATES 

study and Observations 
Kansas (23) 

Rubbed with damp cloth 
Washed with warm water 
Washed with cold water 
Dry cleaned 
Did not clean 

Minnesota (37) 
Washed 
Dry cleaned 
Did not clean 

North Central States (21) 
Damp cloth 
Washed 
Dry cleaned 
Did not clean 

Eggs Marketed 
Number (Percent) 

of Farms Grade A Soiled 

54 
9 

19 
9 

16 

295 
83 

162 

158 
202 
112 

62 

61 
53 
41 
48 
39 

68 
72 
65 

73. 
69 
74 
57 

8 
16 
25 
16 
24 

12 
11 
31 

than dry cleaning methods. Consequently, most egg 
cleaning equipment and supplies are designed and ad
vertised for washing eggs. 

To maintain the best possible keeping ana func
tional properties, consideration must be given to 
cleaning and sanitizing agents, concentration, temper
ature and time of application, rinsing, and drying. 

Use of Combination Cleaner-Sanitizer 
Water is the most widely used cleaning agent. 

It loosens, dissolves and carries away dirt. Its clean
ing power may be improved by adding certain sub
stances. 

Detergents are compounds added to water to 
improve its cleansing power. They include caustic 
soda, soda ash, sodium metasilicate, trisodium and 
other phosphates, sulphonic acid groups and sulphuric 
esters. Combinations are often used, especially where 
a variety of materials are to be removed. 

Sanitizers are compounds which will destroy bac
teria. They are used for rinsing equipment following 
washing and are also used with a detergent. The chief 
ones used for sanitizing food and dairy equipment are 
hypochlorites and quaternary ammonium compounds, 
They also have been used for rinsing eggs following 
washing with a detergent. 
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Detergent-sanitizers are combination cleaners 
and destroyers of bacteria. They sanitize while they 
clean and vice versa. Care needs to be used in choosing 
the proper combination of detergents and sanitizers, 
in order that one does not destroy the effect of the 
other. Detergent-sanitizers are increasing in popularity 
because only one mixture is required and only one 
operation. Rinsing is seldom necessary. 

The Missouri (14) and Ohio (40) stations have 
published extensive data on keeping quality of eggs 
washed by various methods. Some of the results from 
these and other stations are summarized in Tables 13 
and 14. The use of a germicide in the cleaning solu-

TABLE 13 -- INFLUENCE OF WASlfiNG NORTH CENTRAL 
STA TES SOILED EGGS AND THE USE OF GERMICIDES 

ON KEEPING QUALITY 
Total 

Number Rots Percent 
Stud and Observation of E s Av. Hi h Low 

Missouri 1 --Current receipt eggs 
held in cold storage. 
9 Trials in 1946. 
C lean, control 
SOiled, control 
Washed in tap water 
Washed in 1% lye* sol. 

7 Trials in 1948 
Clean, control 
Soiled, control 
Washed in tap water 
Washed in Roccal* (! oz. 1 gal) 
Washed in 1 % lye sol. 
Washed in Kleneg* (7/10 oz. 1 gal) 

and rinsed in Saneg* (1/5 oz. . 
1 gal) 

Ohio (40)--Current receipt eggs held 
at 800F. and 550F. three weeks 
and in cold storage 5 months. 
Many trials. 

3204 0.01 
3168 7.4 

906 31.2 
1306 9.8 

2520 1.0 
1080 4.7 
1080 23.5 
1260 4.7 
1260 10.1 

720 5.0 

Clean, control 1905 1.6 
Soiled, control . 2174 6.6 
Washed in cold tap water 2146 11.4 
Washed in Vel* (! oz. 1 gal) 1821 15.3 
Washed in Emulsept (! oz. 1 gal) 1702 5.5 

Kansas (28)--Soiled eggs mostly fr'om 
range in September. Held 4 
months at 59-650F. 
Soiled, control 100 7** 
Wished in water 100 18** 

Iowa (9)--Clean eggs held 4 weeks 
at 77oF. 64 lots of 4 eggs each 
Clean, control 64 25 
Washed in cold water 64 62 

*see appendix 
**Infected with spoilage bacteria (percent) 

0.6 0.0 
13.1 1.5 
60.9 5.8 
29.5 1.8 

2.2 0.0 
7.8 1.7 

54.4 6.2 
8.5 1.7 

33.9 3.9 

8.9 1.7 

don reduced spoilage of eggs below that when they 
were washed in water alone. For instance, the 1946 
Missouri tests showed 31.2 percent spoilage of eggs 
when washed in tap water and only 9.8 percent spoil
age when washed in 1 percent lye solution. 

Ohio studies showed 11.4 percent spoilage of eggs 
when washed in water, 15.3 percent when washed in 
a detergent (Vel) and 5.5 percent when washed in a 

TABLE 14 -- INFLUENCE OF WASIDNG EGGS IN OTHER 
THAN THE NORTH CENTRAL STATES REGION, AND 

THE USE OF SANITIZERS ON KEEPING QUALITY 
Number Inedibles 

Study and Observation of Eggs Percent 

California (35)--Eggs washed 
on 22 ranches and held in 
cold storage 
Soiled, control 
W9:sh~d 

Australia (32)--Eggs known 
history held in cold 
storage and then at 
room temperature. 
4 Trials. 
Soiled, control 
Washed in water 
Washed in hypochlorate 

sol. (1000 p.p.m.) 
Two Trials. 
Soiled, control 
Washed in water 
Washed in 1 % Fixanol 

Canada (3)--Naturally and 
artificaUy soiled eggs 
held 9 months in cold 
storage. 
Soiled, control 
Washed in cold water 

3030 
6503 

720 
720 

720 

.Av. 
0.0 

35.2 

17.6 

1.5 
8.9 

High 
0:0 
84.5 

39.0 

240 1.5 L7 
240 11.9 18.8 
240 0.8 1.2 

700 0.0 
700 0.0 

Low 
0.0 
7.2 

2.8 

1.2 
5.0 
0.4 

detergent-germicide (Emulsept) . The detergent, be
cause of its wetting and penetrating power, probably 
facilitated entrance of bacteria from the washing so
lution. The germicide in the detergent-germicide pro
bably killed most bacteria in the washing solution. 
Tests at the Illinois Institute of Technology (33) have 
shown that the bacterial count on soiled eggs was re
duced from more than 20,000,000 per egg to a few 
thousand or none by washing in Emulsept while 
3,000,000 to 6,000,000 remained on eggs washed in 
water alone. Somewhat similar data have been re
ported by the Iowa Station (9) when eggs were 
washed in Vel, Roccal or Kleneg. 

Data in Tables 13 and 14 show the wide variation 
in results that may be obtained in different trials. Var
iation may be due to the presence of different bacteria 
and egg environmental conditions in different trials. 
It is evident that conclusions should not be based on 
results with a few eggs or only a trial or two when 
conducting egg cleaning tests. 

Wash in Solution Warmer Than the Eggs 
If warm eggs are washed in a cold solution, the 

egg contents will contract and have a tendency to 
draw in bacteria from the washing solution. This will 
result in greater spoilage according to studies made in 
England (20) (Table 15). 

A 55 0 F (cold tap water) solution may be used 
for washing eggs that have been cooled overnight in 
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TABLE 15 -- THE TEMPERATURE OF WASHING SOLUTIONS 
AND THE KEEPING QUALITY OF EGGS 

Number Rots Percent 
study and Observation of Eggs Av. High Low 

Missouri (14)--Current receipt eggs 
held in cold storage 
Washed at 34- 550F. 4 Trials 
Washed at 60- 800F. 4 Trials 
Washed at 100-HOoF. 7 Trials 
Washed at 120-1300F. 5 Trials 
Washed at 1400F. 1 Trial 

Ohio (40)--Current receipt eggs held 
at 800 F. , 550F. and cold storage. 
Washed by hand and machine. 

160-2160 
177-2160 
172-2160 
144-2160 
179 

18 
14 

8 
7 
0. 5 

Soiled, control 1135 5.4 
Washed at 550F. 5537 10.8 
Washed at 100-HOo F. 2904 12.4 

Washed in Vel (! oz. 1 gal) 
Clean, control 455 1.0 
Soiled 456 10.0 
Washed in 550 F. sol. 450 19.0 
Washed in lOOoF. sol. 442 22 .0 
Washed in 1200F. sol. 423 11.0 
Washed in 1600 F. sol. 450 13.0 

Nebraska (42)--Eggs artificially 
soiled and held in cold storage 
Washed in Dreft (! oz. 1 gal) 
Clean, control 100 2.0 
Washed in 680F. sol. 100 4.0 
Washed in 880F. sol. 100 8.0 
Washed in 1300F. sol. 100 4.0 

England (20)--Eggs suspended one 
hour in a solution of spoilage 
bacteria. 
Eggs 700F., solution 700 F. 119 13.0 
Eggs 500F., solution 770F. 99 7.0 
Eggs 990F., solution 70°F. 50 100.0 

32 
24 
11 
19 

9 
3 
1 
1 

a suitable egg holding room, which would be about 
the same temperature. However, use of a warmer 
solution will facilitate removal of dirt and will usually 
result in better keeping quality of eggs (Table 15). 

A 100 to HO°F (slightly warm to the hand) 
solution will be warm enough for washing eggs at 
time of gathering. It is not warm enough to harm the 
eggs if they should be left in the solution several 
minutes. 

Temperatures of 120°F and up may be used 
for egg washing solutions if the eggs are kept in mo
tion and not left in the solution too long. Since tem
peratures of 120°F and up would be too hot for hand 
use, they are used mainly in machine washing of eggs. 
The higher the temperature used, especially above 
135° F, and the longer the time of exposure, the great
er the germicidal power of the washing solution, 
according to Nebraska (19) and other studies. How
ever, high temperatures must be used with extreme 
care, with the eggs in motion and an accurate check on 
time, to avoid coagulation of white and injury to its 
beating and functional properties. 

Follow Manufacturers' Directions 
Egg Cleaners and Sanitizers. The amount of 

cleaner and sanitizer to add per gallon of water will 

depend on composition of the cleaner, hardness of 
water and number of eggs to be cleaned. Different 
manufacturers use different detergents and sanitizers 
and different proportions of each. Consequently, it is 
impossible to make a general recommendation that 
will cover all products that are sold for cleaning and 
sanitizing eggs. 

One level tablespoon ('12 oz.) per gallon is 
the recommended strength for most cleaners and sani
tizers on the market. If a greater quantity of a product 
is needed, it should be purchasable at a corresponding
ly lower price per pound. If a smaller quantity gives 
satisfactory results, users can afford to pay more per 
pound for it. 

A product used at a given strength may be sat
isfactory for cleaning purposes but too weak for sani
tizing purposes. The manufacturer should work out 
the correct proportion of the cleaning and sanitizing 
agents. Egg cleaners and sanitizers recommended for 
use at the rate of one level tablespoon per gallon are 
usually formulated to provide 200 parts of available 
germicide per million parts of water (200 p. p. m.). The 
amount of germicide required will vary with the pro
duct. Quaternary ammonium compounds and hypo
chlorites are generally used. In case of cleaners and 
sanitizers containing quaternary ammomium com
pounds, they should be present at approximately a 
5 percent level, if the product is to be used at the rate 
of one level tablespoon per gallon of water. 

Five dozen eggs per gallon are all that nor
mally should be cleaned before mixing up a new batch 
of solution (1). The number will vary with the 
amount of dirt on the eggs and strength of solution. 

Egg Washers. There are several types of egg 
cleaners on the market. Some are designed to wash 
eggs in the baskets in which they are gathered while 
others wash eggs individually as they move along a 
conveyor. Instructions of the manufacturers of the 
machines should be followed closely to obtain best 
results. This applies to cleaning temperature and time, 
kind and strength of cleaner, and cleaning of machine 
after use. 

Hand Washing Preferable 
for General Farmers 

Hand washing (Figure 4) makes possible a 
more thorough job of egg cleaning than machine 
~ashing. Dirt is ,more difficult to remove from some 
eggs than from others. Machines will not clean all 
soiled eggs thoroughl y. Machine washed eggs should 
be checked Those having dirt or stains will need to 
be washed by hand. Soiled eggs can be washed by 
hand about as quickly as they can be machine washed, 



sorted and remain ing dirt removed by hand. A tub is 
much ch eaper than a mechanical egg was her and 
much easier to clean. 

Machine was hi ng, however, (Figure 5) wi ll re
move much of the dirt from eggs and greatl y reduce 
the a mount of hand rubbing necessary. It also makes 
possible the use of hotter washin g solution and better 
temperat ure co ntro l. Machin e washed eggs are nOt 
cleaned as completely as is possible by hand washing 
a nd they keep littl e or no better (Table 16). Machines 
have to be cleaned after eac h use to prevent further 
con tami nat ion of the next lo t of eggs was hed. 

Soaking Shell Facilitates 
Removal of Dirt 

In sort ing cl ean and so iled eggs, one should lay 
the ra ked a nd thin shelled , so il ed eggs aside and 
not attempt to wash them either by band or machine. 
If an egg breaks in the machine or in the was hing 
so lution , it will necessi ta te cleaning or mak ing up a 
new was hing soluti on. 

Tests made at the Ohio Station (41) (Table l7) 
with 15 different egg cleaning compounds showed that 
when eggs were soaked dirt was rem ved .more easily 

Fig. 4 - Hand washing eggs by rubbing them with 
ca nvas gloves is a fast and effici ent method. Fig. 5-W hen large quantity production is involved, 

machine washing cuts down the amount of hand washing 
necessary to clean eggs. 

and more co mpl etely. Other O hi o tests (25) (Table 
l8) showed that soaking eggs in detergents and de
terge nt- sa niti ze rs for 30 minures at 100-110°F did 
not reduce their value for making angel food cakes. 
The Iowa Sta tion (8) found that was hing eggs in 
detergents, detergent-saniti zers an d sanitizers for 10 
to 30 minutes at 110°F did nOt influe nce the grade 
of eggs. However, odors a nd flavors , detected by a 
taste panel when the eggs were scrambled, were im
parted by all of the compounds tes ted. Length of time 
in the solutions made linle difference on detection of 
the odors and flavors. They declined after eggs were 
held for a two months period. Care should be taken 
to use cl eaners and sanitizers that will not impart an 

d r or flavor the eggs. 

Do Not Rinse Eggs After Washing 
in Detergent-Sanitizer 

One of the factOrs determining the value of a 
germicide or sanitizer is the length of time it is in con
tact with the object to be sanitized. Therefore, the 
longer the detergent-sanitizer is left on the egg the 
greater the germ destroying power that may be ex-
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TABLE 16 -- HAND AND MACHINE WASHING AND 
KEEPING QUALITY OF EGGS 

study and Observation 
Ohio (39)--Current receipt soiled 

eggs held under various 
conditions. 
Soiled, control 
Hand washed. Cold tap water 
Machine washed. On conveyor 

with spray of 18()OF. clean 
water 

Soiled, control 
Hand washed with detergent 

(t oz./gal.) 1000 F. 
Machine washed in basket by 

immersion and spray of 1200 F 
Vel solution (t oz. 1 gal.) 

Australia (17)--Eggs of known 
history. Held in cold storage 
and then at room temp. 
Soiled, control 
Hand washed 
Roller machine cleaned 
Roller machine cleaned after 

cleaning and disinfection of 
machine. 

United States Department of 
Agriculture (22)--Current 
receipt eggs. Held in cold 
storage. 

Number 
of Eggs 

1135 
1092 

1037 

456 

442 

423 

240 
240 
240 

240 

Rots 
Percent 

5.0 
13.0 

14.0 
10 

22 

11 

3.7 
4.4 

19.1 

3.7 

Soiled, control 1800 40.5* 
Machine washed. Five machines 1800 2.2-41.0* 

*Iilcludes leakers and stuck yolks as well as rots. 

TABLE 17 -- INFLUENCE OF SOAKING EGGS ON 
CLEANING EFFICIENCY AND QUALITY 

OF EGGS 
Dirt removed 

(Percent) 
Trial Study Average High Low 

1 Machine washed in 15 
different detergent 
solutions. 
(100-HOoF.) 50 eggs 
per lot. 
No previous soaking 
Soaked 10 minutes 

52 61 
85 96 

39 
53 

TABLE 18 -- INFLUENCE OF SOAKING AND CLEANING SOII.;ED 
EGGS ON THEIR FUNCTIONAL PROPERTIES 

Observation 
pH of the white 
Beating time (sec.) 
Cake volume (ml.) 

Soiled 
Control 

9.1 
11.6 

411 

Egg Treatments 

Detergents 
Av. of Two 

9.1 
9.6 

413 

Detergent sanitizers 
Av. and Range 

of Four 
Av. 

9.1 
12.9 

402 

High. Low 
9.3 8.9 

16.6 8.2 
422 378 

TABLE 19 -- KEEPING QUALITY OF RINSED AND NON
. RINSED EGGS WASHED IN DETERGENT-SANITIZER 

SOLUTIONS 
Number Rots Grade Loss 

Treatment of Eg~s Percent Percent 

Soiled, control 1135 5.4 34 .. 9 
Washed, rinsed 1307 15.8 38.5 
Washed! not rinsed 7134 9.9 34.0 

TABLE 20 -- INFLUENCE OF TEMPERATURE AND 
RELA TIVE HUMIDITY ON THE BACTERIAL 

CONTENT OF EGGS 

and Observation 

Contents 
Contaminated 

Percent 
Iowa lean eggs held four weeks at F. 

and 50 percent relative humidity, 64 lots 
of eggs each per treatment. 

Unwashed, control 
Sweated 
Washed in cold water 
Washed in Warm water 

United States Department of Agriculture (26)-
Clean eggs held 3 months 180 eggs per 
treatment 680 F and 60 percent relative 
humidity. 

Washed. Packed dry 
Washed. Packed wet 
Unwashed, control 
Unwashed. Packed on wet flat 

410 F and 90 percent relative humidity 

25 
58 
62 
22 

21.7 
16.1 
12.8 
27.2 

Unwashed, control 26.1 
Washed. Packed dry 22.8 
Washed. Packed wet 51. 7 
Unwashed. Packed on wet flat 48.9 

United States Department of Agriculture (44)-
Clean eggs held 21 days at 90-95 percent 
relative humidity. 30 eggs per treatment. 
Held at 41oF. Peak of contamination at 18 days - 26.6 
Held at 590 F. Peak of contamination at 16 days - 37.9 
Held at 77oF. Peak of contamination at 18 days - 76.7 
Held at 950 F. Peak .of contamination at 7 days - 48.2 

pected. Also, as the solution dries on the egg, the 
concentration increases due to the loss of water. An 
increase in concentration of a sanitizer generally in
creases- its germ-destroying power. 

Some detergents may have to be used in such 
high concentrations to be effective as cleaners that 
they leave a whitish powder which shows, especially 
on brown eggs, when they dry. It is better to use a 
cleaner that requires only a tablespoon per gallon of 
water than one requiring four or five times this 
amount. 

Sanitizers advocated for washing eggs are non
odorous and non-toxic or practically so. They are 
used in weak solutions (usually 200 p.p.m.). The 
small trace that remains on egg shells when dry will 
not be harmful to consumers. 

Foam, straw, feathers, etc., may stick to eggs that 
have been submerged in washing solutions and have 
to be lifted up through the scum that collects on top 
of the solution. The material will have to be removed 
by hand if rinsing is to be avoided . 

Allowing the detergent-germicide to dry on the 
eggs has a tendency to close the shell pores and helps 
prevent evaporation, as well as form some germicidal 
protection. Studies made at the Ohio Station (40) 
(Table 19) show it is better not to rinse washed eggs. 
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Dry Eggs Before Packing; 
Hold in Cool Place 

Presence of moisture on the egg facilitates pass
age of bacteria through shell pores and membranes 
into the egg contents. This has been demonstrated 
by the Iowa (9) Experiment Station and the United 
States Department of Agriculture (26) (Table 20) . 

The United States Department of Agriculture 
(44) (Table 20) has shown that a higher percentage 
of eggs become contaminated if held at high humidity 
when the temperature is about 70 0 P than when it is 
10 to 30 degrees lower. 

A temperature of 55 °P is about as low as eggs 
can be held in the summer without sweating while 
being moved in trade channels. Even then, they may 
sweat during handling on warm, humid days. 

Pasteurization Improves Keeping 
Quality of Washed Eggs 

Studies made at the Missouri Experiment Station 
(13) (16) and since then at the Ohio Station, (39) 
(25) in Australia, (29) and elsewhere show that if 
washed eggs are heated in water during agitation at 

1300 p for 15 minutes, or at higher temperatures for 
shorter periods of time, shord y after washing, the 
keeping quality will be much better. Detailed informa
tion regarding pasteurization (thermostabilization) 
and other shell treatments for preservation of quality 
of eggs in marketing channels will appear as a future 
regional publication. 

Pack Washed Eggs Separately; 
Use Within a Week 

Since washed eggs do not keep as well as clean 
eggs and since spoilage occurs at both room and cold 
storage temeratures, they should be packed separately 
and marked for immediate use. The practice of dis
tributing washed eggs throughout the pack of mar
ket eggs is undesirable. It is likely to result in inedible 
eggs appearing throughout the pack. They often ap
pear after eggs have been graded. The occurrence of a 
spoiled egg in a carton dulls the consumer's appetite 
for eggs and lessens faith in the value of egg grading. 
Presence of a bad egg in a case of cold storage eggs 
has a tendency to hasten the decline in quality of other 
eggs in the case. 

CLEANERS AND SANITIZERS* 

1. Dreft - A detergent. A sodium alkybenzene 
sulfonate. 

2. Emulsept - A detergent-sanitizer. A lO percent 
solution of N (acyl colamino formyl-methyl) 
py:idinium chloride. 

3. Fixanol - A sanitizer. A 75 percent sol. of 
cetyl pyridinium chloride. 

4. Hypochlorite - A sanitizer. Sodium hypo
chlorite. 

5. Kleneg - A detergent-sanitizer. Compound 
of tetras odium pyrophoshate, sodium carbon
ate, trisodium phosphate, polyethylene glycol 

esters of oleic acid and trimethyl- octadecenyl 
and trimethyl- octadecadienyl ammonium 
chloride. 

6. Lye - A detergent-sanitizer. Caustic soda or 
technical grade sodium hydroxide. 

7. Roccal - A sanitizer (germicide) . A 10 per
cent solution of a mixture of alkyl- dimethyl
benzyl ammonium chlorides. 

8. Saneg - A sanitizer. A 25 percent solution of 
trimethylocadecenyl and trirnethylocta - de
cadienyl ammonium chloride. 

9. Vel - A detergent. An alkyl benzene sulfonate. 

*u sed in tests reported by this publication. There are many others, not tested, which may equal or excell these. 
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