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Bacteria on Eggs — Should Eggs be Washed?

Published by the Centre for Food Safety, Food and Environmental Hygiene Department
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Reported by Dr. Ken CHONG, Scientific Officer,

Risk Assessment Section,

Centre for Food Safety

On 18 November 2008,
the media reported that a study
conducted by a local university
found high bacterial counts on
egg shells as well as in liquid
egg samples imported from
various countries.  The report
raised some concerns over food
safety of eggs.

Contamination of Eggs

Eggs are not laid in a sterile
environment. In fact, eggs may
be contaminated via two different
routes:  vertical  transmission
through the ovary or transovarian
or horizontal transmission through
the shell or transsshell. Through
vertical transmission, bacteria
are infroduced from infected
reproductive fissues o eggs prior
to shell formation. This form of
transmission is mostly associated
with pathogenic bacteria, namely Salmonella. Horizontal
transmission usually occurs from faecal contamination on the
egg shell as the eggs are released via the cloaca, where
the excretion of faeces also takes place. It also includes
contamination through environmental vectors, such as
farmers, pets and rodents.

Bacteria may enter through pores or cracks on shell
of eggs. Although there are numerous pores (ranging
from 6 000 — 10 000) on the egg shell, there is an outer
layer of protection called cuticle that can help to retard the
penetration of bacteria on egg shells. As eggs with cracks
on the shell allow the entry of bacteria into the egg content,
cracked eggs should be removed from sale. In addition,
bacteria may contaminate egg contents at breaking.

Bacterial Count and Food Safety

In the study concerned, the numbers of bacteria on
the shells and inside the eggs were count. Aerobic colony
count is a count of viable bacteria, which includes those
that occur naturally in most foods and those present through
contamination, based on counting of colonies grown on
nutrient agar plate. The bacterial count is employed to
indicate the sanitary quality but not safety of foods, because
it does not indicate the presence of pathogen in the tested
food samples. In addition, it is not surprising to find bacteria
on the surface of the shell eggs since eggs can be tainted
with bacteria during release and following exposure to
the environment. The total numbers of bacteria found on
the shells in the study were up to about 1.5 million colony-
forming unit (cfu). However, bacteria normally exist in the
environment. For instance, different areas of human body
may have bacterial counts varying from ten thousand to one

million cfu per cm?.
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Should Eggs be Washed ?

Since there may be plenty of bacteria on egg surface, should eggs be
washed? Shell eggs need not be washed as any process that wets the shell
may facilitate the entry of microorganisms, presumably due to water entry
through the pores together with microorganisms by capillary action. Water
left on shell surface may also enhance the survival of microorganisms on egg
shells. In addition, improper washing may damage the cuticle.

Many eggs sold on the market have actually been cleaned during
commercial egg processing. The cleansing work needs to be conducted
in a controlled manner in order to minimise the entry of microorganisms.
The eggs are washed as soon as possible after they are laid and eggs
with cracks are removed. The surface of the eggs is sanitised with special
defergents that do not damage the cuticle. Water used for washing should
be warmer than the temperature of eggs, but not too hot that will damage the
cuticle. Cooler water will facilitate the entry of bacteria into the eggs. After
washing, the eggs are dried immediately. In some cases, the eggs may be
sprayed with a layer of mineral oil to replace the original cuticle that may be
lost during washing.

Key Points to Note:

1. Shell eggs need not be washed as any process that wets the
shell may facilitate the entry of microorganisms.

2. It is not surprising to find bacteria on egg shells since eggs
can come into contact with bacteria during release and fol-
lowing exposure to the environment.

3. High bacterial count does not implicate the presence of

pathogens.

Advice to Consumers

* Purchase eggs from reliable and reputable suppliers. Observe the expiry
date and storage temperature on the package/label of eggs.

+ As a general rule, shell eggs need not be washed. However, if eggs are
soiled with faecal matter, they can be washed (with household detergent
if required). Washed eggs should be used immediately.

+ Avoid eating raw or inadequately cooked eggs and egg products,
particularly so for the elderly, infants and pregnant women. Eggs should
be thoroughly cooked until the yolk and white are firm.

Advice to Trade

« Store shell eggs under refrigeration.

+ Avoid cross-contamination between raw eggs and other food. The food
contacting surface and utensils used for preparation of raw eggs should
be cleaned thoroughly.

+ Choose pasteurised eggs products or dried egg powder to prepare dishes
not requiring heat treatment, in particular ready-to-eat desserts.

* Avoid using cracked eggs as they are more likely to be contaminated and
thus present a higher health risk.
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Summary of Risk Communication Work (November 2008) Number
EH/ YL 2EZR
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)
I/ﬂz = AFAE Public Enquiries 832
Summary of
Risk Communication Work H¥AEH Trade Enquiries 299
BW#E5F Food Complaints 430
BN/ s/ B/ e 40
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LHEI W= 2R ORERETNS 37
New Messages Put on the CFS Website
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Nutrient and Health - Energy and Protein

Reported by Ms. Jacqueline FUNG, Scientific Officer,
Risk Communication Section,

Centre for Food Safety

Starting from this issue, the nutrition series will focus on selected nutrients.
To begin with, we introduce the power that keeps us moving |i.e. energy) and
the substance that helps us growing (i.e. protein).

Energy

If the body is a machine, then food is the fuel. Being more specific,
carbohydrates, fat and protein in foods provide energy for body functions
and physical activities (see table 1). They, however, do not produce the same
amount of energy (see table 2). Fat produces more than two times energy per
gram than either carbohydrates or protein. Metabolism in the body converts
carbohydrates, protein and fat into energy. Any excess of these nutrients
will be stored as fat in the body. In other words, regardless of whether it is
carbohydrates, protein or fat, it will be converted into fat storage in the body
if it is not used. As our body fat accumulates, our body weight increases.

Table 1

World Health Organization’s Population Nutrient Intake Goals on
Energy-producing Nutrients
o Carbohydrates = 55-75% of energy contribution

e Protein = 10-15% of energy contribution

e Fat = 15-30% of energy contribution

Table 2

Energy Content of Nutrients : -

e 1 gram of carbohydrates = 4 kilocalories

e 1 gram of protein = 4 kilocalories

e 1 gram of fat = 9 kilocalories

¢ |n addition to carbohydrates, protein and fat, alcohol can also

provide energy (1 gram alcohol = 7 kilocalories)

Note : -
e Kilocalorie (kcal) and kilojoule (k)) are measuring units for

energy.

e 1 kilocalorie is approximately equal to 4.2 kilojoules.

The energy requirements of individuals vary according to several
factors, including the thermic effect of food (the energy required to process
foods), the basal metabolic rate and the physical activity level. With
reference to the Chinese Recommended Nutrient Intake (RNI), the energy
requirements for an adult male and female with light physical activities are
around 2 400 kcal and 2 100 kcal per day respectively. ~ For  weight
maintenance, it is important to balance energy intake and energy used.
Therefore, to help control the body weight, one can decrease the energy
intake and/or increase physical activities.

Protein

The body uses protein to build and repair all body tissues. Amino acids
are the building blocks of protein. There are nine essential amino acids (see
table 3), which the body cannot make or cannot make enough to meet the
needs. Therefore, they are essential components of our diet. Generally,
profein from the animal source is considered as complete protein since it
contains all the essential amino acids, whereas protein from the plant source,
except soy protein, is limiting in one or more essential amino acids. For
example, grains are limited in lysine and legumes are limited in methionine,
two of the nine essential amino acids. For strict vegetarians, it is recommended
that their diet should include a mix of foods from various plant sources, so that
different foods complement each other [i.e. the essential amino acid missing
from one source is supplied by another), making a meatless diet to be one
with all the essential amino acids.

December 2008 e 29th Issue
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Table 3
Nine Essential Amino Acids
Histidine Lysine Threonine
Isoleucine Methionine Tryptophan
Leucine Phenylalanine Valine

Protein deficiency is not common in Hong Kong. However,
Protein-energy Malnutrition (PEM) is one of the world’s most
widespread malnutrition problems, which is prevalent in Africa. At
the other end, excess intake of protein offers no extra health benefits
as additional protein that is not used by the body will be converted to
fat. During the conversion, protein is being broken down and excess
nitrogen is being excreted, thereby putting extra stress on the liver
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and kidneys. This is a particular concern for individuals with kidney
diseases. Thus, patients with kidney disease are offen advised to
consume a diet with protein that is of
good quality, but in limited quantity.

According to the Chinese
Recommended  Nutrient  Intake
{RNI), an adult male and female
with light physical activity levels
should consume 75 g and 65 g
of protein per day respectively.
Children, teenagers, pregnant and
lactating women need more proteins
for growth.

Fat, oil, salts and sweets
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Meat, poultry, fish, eggs, dry beans (right)
WE X8 A8 BERZEE ()

" Dairy Products (left)

£ PEERRETE (£) Meat, poultry, fish, eggs
and dry beans are good sources of
protein. With reference to the Food
Pyramid, it is the third-level up under
the “Eat Moderately” level. In terms
of actual amount, an adult should eat

Fruits (right] KR%E (4)
Vegetables (left] B2 RN ()
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Eat Most
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5-6 taels (equivalent to 200-240 g)

Grains and cereals of meat a day.
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Carbohydrates: the body’s preferred
energy source.

Strange Smell in Water Packaged in Plastic Bottles

Recently, there were two separate incidents in Japan where consumers
complained of strange smell in two different brands of imported mineral water
in plastic PET bottles. It was possible that the minute quantity of odorous
chemicals picked up by the bottles from the surroundings during shipping
or storage had caused the problem. The importers of both brands in Hong
Kong have confirmed that the products sold locally are not from the affected
batches.

PET (polyethylene terephthalate) is a type of plastic which is commonly
used for making beverage bottles. Although PET is known for its desirable
properties like good tensile strength, high chemical resistance, light weight
efc., it is not impermeable to odours.

Even though the odorous chemicals picked up by the plastic bottles may
not be harmful and the quantity is often quite small, consumers may find
the smell unacceptable and reject the products. Food business should store
bottled water away from odorous chemicals like paint, organic solvents etc. in
order to minimise the chance of contamination.

Vibrio parahaemolyticus and Bivalve Shellfish

According to the Centre for Health Protection, Vibrio parahaemolyticus
(VP) was the top suspected causative agent for reported food poisoning
outbreaks in Hong Kong in 2007, which accounted for 35% of the cases.

VP is a bacterium that likes to live in salt water and is commonly found in
estuaries and costal waters where fish and shellfish live. VP can cause food
poisoning symptoms like abdominal pain, diarrhoea, vomiting and sometimes
mild fever. The disease is usually mild to moderate.

Although VP is commonly found in seafood, it can be easily destroyed by
cooking thoroughly. Therefore, it is important to cook food thoroughly before
consumption and to prevent re-contamination of cooked food with raw food.
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