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PRODUCE 
AND SELL CLEAN 

ECCS 

The per capita consumptio of eggs in most areas is 
determined primarily by the uality and price of eggs and 
the eatmg habits of cons,ume1 s. The success of the poultry 
industry depen s upon the consumer consistently receiving 
a high-quality product. One bad egg may have a dispropor
tionately adverse effect on consumption and subsequently 
on the sale of eggs. It is therefore important for poultrymen 
to follow acceptable practices of management to produce 
and market eggs of high quality. 

Practically all egg quality standards-Federal, State, 
or private-require that top-quality eggs have clean shells. 
The U. S. Standards for Quality require that the eggshell be 
clean and free from stains for Consumer Grade A. Any egg 
with a dirty or soiled shell belongs in Grade C, even though 
it meets Grade-A standards in all other respects. In addition, 
eggs that are produced and kept clean are more likely to 
have high interior quality. The best egg for market, there
fore, is one that is produced and gathered clean, requmng 
no additional dry or wet cleaning. 

According to egg qualitY. standards of the U. S. Depart
ment of Agriculture, a clean egg is one whose shell is free 
from foreign matter and from stains or discoloration lfa t 
are readily visible. An egg that looks clean, however, may be 
covered with bacteria which can enter the egg through the 
pores in the shell under certain environmental conditions 
and contaminate the interior. 
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n egg just laid by a healt y hen has an internal temperature of 
about 10'7° F. and is usual ,y sterile as far as the contents and outer 
shell surface are eoncerned. Immediately thereafter the egg begins 
to cool, the rate depending upon the environmental conditions in the 
laying unit. In the process of cooling, the contents shrink and the air 
cell is formed as air is drawn in through the pores in the shell. Ma
terials which may cause egg soilage are blood, nest material, feathers, 
manure, dust, or the contents of a broken egg. These materials are 
usually contaminated with bacteria which may then be drawn into 
the egg as it cools. In this way, it is estimated 
that 5 to 12 percent of all eggs are contam-
inated internally within a few hours after 
they are laid. Whether they eventually rot 
from bacterial causes depends upon the type 
and concentration of organisms, time, and 
the bactericidal properties of the egg. 

" Rekm•• humidity 
40 per cent 

Air temperotw• 91 

Recommended 

30 35 40 45 50 55 60 65 70 75 80 85 90 
Dry bulb or air temperature-I' 

100 110 

FIGURE 1. Chart for establishing relative humidity and dew point. 

(Taken from Equipment and M ethods for M easuring Egg Quality, USDA AMS 
No. 246, June 1958.) 
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Eggs may also become infected if they are removed from a hold
ing or cold storage room to a warm or humid atmosphere. This makes 
the eggs sweat and thereby provides bacteria with a liquid environ
ment through which they may better enter the egg. This sweating can 
be avoided by regulating the temperature within the cold storage or 
holding room according to the dew point. The dew point is the tem
perature at which the moisture in the air will condense, or turn to 
liquid. When relative humidity is high the dew point will be nearly 
the same as the air temperature. When the temperature of an egg is 
below the dew point of the air surrounding i·t, moisture condenses on 
the egg. 

To determine the dew point from the chart shown in Figure 1, 
both the wet-bulb temperature and dry-bulb ( or air) temperature must 
be established first with either a sling- or wall-type psychrometer. 
The relative humidity is determined by following the vertical dry
bulb line to the point of intersection with the wet-bulb line ( slanted 
from upper left to lower right in Figure 1). The point of intersection 
of the two lines is the relative humidity reading on the curved line. 
The dew point is obtained from the figures on the left of the graph 
by following the horizontal line from the point of intersection de
scribed above. 

For example, suppose the dry-bulb or air temperature is 91 ° F. 
and the wet-bulb temperature is 72° F. If the vertical air temperature 
line at 91 ° and wet-bulb temperature line at 72° are followed, they 
will intersect at point A, indicating a relative humidity of 40 percent 
on the curved line. By moving horizontally from this point A, the dew 
point of 63. 7° F. is obtained. For a better orientation, the above ex
ample is enlarged in the upper left corner of the graph. The reading 
of 63.7° F. means that at this temperature water will condense on the 
eggs when they are removed from storage. Since eggs on the farm 
should be cooled to at least 60° F., packaging rooms having a relative 
humidity of 70 percent ( wet-bulb reading of 64 °) must be cooled to 
a temperature of at least 70° F. If the relative humidity is higher, 
the temperature must be lowered to prevent sweating. 
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There ·ar m~ny types of bacteria, yeast, and molds which infect 
the chicken egg. Some of these are pathogenic, or disease-producing. 
Most spoilage organisms, however, use the egg contents as a source of 
nutrient and cause the protein to decompose. This protein decomposi
tion appears as various types of rots when the egg is candled. Perhaps 
the most serious is "green rot" which is caused by bacteria that are 
commonly found in soil, manure, and water, and are rather resistant 
to germicides. The bacteria produce a green pigment which fluoresces 
when seen through ultra-violet or black light ( mercury vapor). When 
candled before ordinary white light, most eggs with "green rot" appear 
normal. In advanced stages of the rot, however, the egg whites appear 
greenish when the eggs are broken out and they have an abnormal 
flavor and odor. 

Egg spoilage is caused not only by bacteria, molds, and yeasts, but 
also as a result of gradual physical and chemical breakdown. Certain 
substances in the chicken feed may cause a natural greenish opales
cence in many eggs. This is not to be confused with the green color 
associated with "green rot." 

any poultrymen do not fully realize the 
value of a management program designed to keep 

the incidence of soiled eggs produced at a mini-

required for cleaning eggs are reduced. In addi
tion, a poultryman can be assured of a higher per
centage of high-quality eggs being marketed under 
such a program than under an operation where 
egg soilage incidence is high. 
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FIGURE 2. Brushes attached to egg cart keep the " roll 
away" clean , lowering the incidence of soi led eggs . 

The percentage of dirty eggs produced can be 
reduced by following these management practices: 

• Gather eggs frequently ( at least 3 times daily). 
In one study, the practice of collecting eggs 1, 2, 
and 3 times per day resulted in average incidence 
of dirty and stained eggs of 21, 13, and 6 percent, 
respectively. 

• Collect eggs m clean containers and with clean 
hands. 

• Separate very dirty eggs from clean eggs when 
collecting. 

• Clean wire floors of egg nests and those extended 
portions of the cage-floors periodically (Figure 2) . 

• Provide 1 nest for each 5 laying hens in units 
where egg nests are installed. If nesting material 
is used, it should be changed frequently. 

' 

• Keep floor litter material dry in litter operations. 
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DRY CLEANING 

Market eggs may be cleaned in either of 
two ways : dry cleaning or washing. On small 
farms and on those where the percentage of 
soiled eggs produced is small, eggs may be 
cleaned by hand-buffing with emery cloth, 
steel wool, or other abrasive material (Figure 
3). This method, however, is labor- and time
consuming. A faster method is the machine 
inetHod, by which eggs are moved along a 

conveyor and cleaned by a tasion ( Figure 4 ). With this method, most 
of the "bloo " and some shell material are removed, unevenly in 
most cases. This causes the shell to weaken and thereby produces a 
higher incidence of broken eggs. On many farms where this method 
is used, all eggs, regardless of eggshell cleanliness, are run through 
the machine. This practice should be avoided if at all possible because 
of lower egg quality resulting from this method of cleaning. 

FIGURE 3. Ri g ht , hand 
buffing eggs. 

FIGURE 4. Below, machine 
method of dry cleaning. 
This machine cleans eggs by 
abrasion as they move along 
a conveyor. 

8 



FIGURE 5. Right, brush
and-s pray mechanical 
washer that does not re
circulate water. Eggs 
move between brushes 
from left to right. 

FIGURE 6. Below, attach
ment which supplies de
tergent-sanitizer to me
chanical washer. 

Methods of washiffg""eggs mclude dipping, 
spraying, and using a centrifugal (tub-type) 
washer with thermostatically-controlled water 
temperature or a mechanical washer with a 
combination brushing-spraying operation. 
This last type, shown in Figure 5, is the most 
expensive but is probably the best. If proper
ly operated, it will produce a higher inci-
dence of high-quality eggs than the other 

methods. It is recommended, therefore, that poultrymen intending to 
wash their market eggs obtain the spray-type machine that does not 
recirculate the water. Contamination will be kept at a minimum with 
this type of machine since only fresh clean water is sprayed on the 
eggs. Figure 6 shows an attachment to supply a detergent-sanitizer to 
the washing operation. This type of attachment should be used on all 
spray-type machines. 
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FIGURE 7. Rotary me
chanical washer that re
circulates water in the 
washing operation . 

It is important to remember, however, that unless properly done, 
washing can spread bacteria and promote bacterial growth, thereby 
increasing the number of rots and sour eggs. Less than 25 percent of 
the eggs collected will require cleaning if recommended practices of 
producing clean eggs are followed. On the other hand, washing has 
more advantages than dry cleaning because it uses labor more effi
ciently and it gets eggs cleaner. However, only soiled eggs should be 
waslied because of the danger of contamination. 
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RECOMMENDED 
WASHINC 

PROCEDURES 

• Use only clean water that is pure enough to drink. Do not soak eggs 
in water. 

• Wash eggs immediately after gathering, because the longer the dirt 
remains on the shell, the harder it is to wash off completely. Further
more, with a delay in cleaning, there is more chance of bacterial 
penetration into the egg. 

• Use a satisfactory detergent-sanitizer, following the manufacturer's 
directions carefully. Select one that is compatible wi th the water since 
the degree of hardness of the water may cause unfavorable reactions 
with different sanitizers. Also, select one that will keep its sanitizing 
ability longer than its washing power. Do not use plain detergents, 
cleaning solutions, or household soaps. An approved sanitizer-detergent 
may be obtained locally from a sales representative for egg-washing 
equipment. 

• Keep the washing solution at approximately 120° F. A washing solu
tion which is colder than the egg causes the egg contents to shrink. 
This causes the solution to be drawn into the egg. 

• Change wash water frequently if the machine is the type which recir
culates the water (Figure 7). Do not allow the water to become dirty. 
Dirty water helps bacterial growth and penetration into the egg. 

• Dry eggs quickly after washing. This process can be done effectively 
with forced air ( electric fan). 

• Scrub the washing machine thoroughly each day, immediately after 
use, with a hot solution of detergent-sanitizer. 

• Always use clean, dry fill ers, cartons, and cases when packing eggs. 

• Avoid prolonged storage of washed eggs. Move them through the mar
keting channels as soon as possible. 
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Gather eggs at least 3 times dail 

and with clean hands. 

Separate all dirty eggs from clean 

Clean fl oors in cages and egg nests peri 

Keep litter dry and change nesting ma 

Clean dirty eggs either by dry cleaning 

Clean only the soiled eggs, because regardless o t e 

cleaning method used, egg quality may be lowered 

after cleaning. 

Washing is more efficient and produces clean 

than dry cleaning, but it must he done properly to 

excessive spoilage and souring of eggs. 

Move cleaned eggs through marketing channels 

as soon as possible. 
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