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Hepatitis E Virus in Food

Reported by Dr. Ken CHONG, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

At the end of last year, the Centre for Food Safety
(CFS) reported the link between human hepatitis E cases
and hepatitis E virus (HEV) in pig livers, possibly through
foodborne transmission of HEV. In recent years, Hong
Kong witnessed a rising trend of hepatitis E and in 2010
recorded 117 cases, the highest number of hepatitis E
cases ever notified in a year. In this issue, we would talk
about the virus and the risk in food.

Hepatitis E

Hepatitis E is the inflammation of liver caused by
HEV. Symptoms include fever, malaise, anorexia, nauseaq,
abdominal pain, dark urine and jaundice. The disease
is generally selflimiting and resolves within two weeks;
however, it can cause serious complications in some high
risk populations, i.e. pregnant women, patients with pre-
existing chronic liver disease, and elderly. The mortality
rafes for pregnant mothers and individuals with pre-existing
chronic liver disease are reported to be high. Older people
seem to be relatively more susceptible to hepatitis E.

Occurrence of Hepatitis E

HEV is primarily transmitted
via the faecaloral route,
where contaminated water or
food has been implicated in
major outbreaks. Due to poor
environmental sanitation, hepatitis

E is common in developing
countries. In most industrialised
countries, the disease is rare

and mostly occurs in travellers
returning from endemic areas.
However, there has been an
increase in cases not related to
travel in developed countries.
It is not known whether these cases were caused by
inadequately cooked food such as shellfish and pig offal
which are documented possible food sources for HEV.

Foodborne Transmission of HEV

HEV has been found in pig populations across the
world and in commercial pig livers in Japan, United States,
and Netherlands. Locally, the CFS collected samples from
slaughterhouse in 2009 and found that around 30% of
roaster pigs (around 4 months old), but none of porker
pigs (around 6 months old), which contribute to around 2%
and 98% of total admission of live pigs from the Mainland
respectively, were positive for HEV.  More importantly,
genetic homology, i.e. same gene partial sequences, was
identified between some HEV isolates from pigs and current
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and past human cases. This suggests that some of the HEV isolates
may have been present locally for a period of time and inadequately
cooked pig livers could be one possible source for hepatitis E in
Hong Kong.

Since many isolates from human cases were not matched with
those from pigs, other possible sources may exist. Bivalve shellfish,
which feeds by filtering out the seawater, tends to concentrate
viruses, including HEV, present in the polluted water in the process.
Although previous studies in Hong Kong did not show shellfish as a
significant source for HEV, shellfish is a recognised potential source
for foodborne viruses including HEV. In addition, there have been
reports on transmission of hepatitis E by blood transfusion, and on
the potential of occupational exposure to HEV in people like pig
farmers and veterinarians.

Prevention

Comparing to vegetative bacteria, foodborne viruses are
generally more resistant to heat. In addition, persistence of the
viruses may be different in different food substrates, e.g. hepatitis
A virus in bivalve molluscs needs more stringent conditions than the
virus in milk for the same level of inactivation. Heat treatment usually
recommended (i.e. cooking to an infernal temperature of 75°C for
30 seconds) to food safety may not be adequate for some virus-food
combinations. More stringent time and temperature combinations
are required.

For taste and other sensory reasons, inadequately cooked pig
livers are preferred by some consumers. To prevent hepatitis E,
food trade and consumers should cook food thoroughly, especially
during hotpot or congee cooking. For sliced pig liver, depending on
thickness and quantity, boil at 100°C or stir-fry in hot skillet/wok for
at least three to five minutes. Heating to an internal temperature of
90°C for 90 seconds is required for cooking of molluscan shellfish;
hence, boil at 100°C until their shells open; boil for additional three
to five minutes afterwards. In addition, food trade and consumers are
also advised to observe good personal and food hygiene practices.
Consumers could ask for thoroughly cooked food when eating out,
this is particularly important for high risk populations.

Key Points to Note:

1. Hepatitis E virus generally causes self-limiting disease,
but can cause serious complications in some high risk
populations.

2. Inadequately cooked pig livers could be one possible
source for local hepatitis E.

3. Cook food thoroughly to prevent hepatitis E, especially
during hotpot or congee cooking.

Advice to Consumers

+ Make sure pig livers and molluscan shellfish are well cooked
before consumption.

+ Use separate utensils for handling raw food and ready-to-eat food
to avoid cross contamination during hotpot.

Advice to the Trade

+ Slice raw meat and offal into thin strips to allow thorough cooking,
especially those for hotpot or congee cooking.

« Provide separate utensils for handling raw food and ready-to-eat
food to avoid cross contamination during hotpot.
Further Information

+ The CFS risk assessment study on Hepatitis E Virus in Fresh Pig
Livers
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Figure 1: The size of a nanoparticle in relation to that of a football is roughly equivalent to that of
a football relative fo the size of the Eart
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Nanotechnology and Food Safety

Reported by Ms. Shuk-man CHOW, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

Once only existed in the science fiction, “nanotechnology” has become
a part of our life. Nanotechnology is being applied in almost every field
imaginable. Transparent sunscreens, water repellent pants, anti-graffiti paints,
and antimicrobial washing machines are just a few examples of current
nanotechnology applications. In this article, we are going to discuss how
nanotechnology is being used in the food industry and its potential safety
implications.

Nanotechnology and Properties of Nanoparticles

“Nano” comes from the
Greek word meaning “dwarf”.
Nano-sized particles are so
tiny that they are well below
what can be seen with a
typical microscope. To get an
impression on the size of a
nanoparticle, one can imagine
the size of a nanoparticle
compared to a football is like
the size of a football compared
to the Earth (Figure 1). When
quantifiable, “nano” refers to
one-billionth (109, therefore,
one nanometre is equal to one billionth of a metre.

As a result of the small sizes, the chemical and physical properties of
nanoparticles can vary considerably from those of larger particles of the same
substance. These differences include colour, conductivity, solubility and chemical
reactivity.

Application of Nanotechnology in the Food Sector

Compared to the use in other industrial sectors, the application of
nanotechnology in the realm of food is just in the infancy. Nanotechnology
is now mainly used for the production of food contact materials in the food
industry. For example, nano-silver particles are embedded into plastic containers
to inhibit microbial growth and extend the shelflife of food. Beside the use
in food contact materials, nanoparticles can be added directly into food to
encapsulate food ingredients and additives, for example to mask the unpleasant
tastes and flavours of fish oils. The food itself (e.g. ice cream) may also be made
info nano-structure to provide a better texture, taste and consistency.

Safety of Food and Food Contact Materials Derived from
Nanotechnology

Whilst most nanotechnology applications for food and beverages are
currently at research and development stage, the presence of nanoparticles
in food is not a new phenomenon. Many of the commonly consumed food
ingredients are comprised of proteins, carbohydrates and fats with sizes
extending from large biopolymers down to nanoscale. Nano-sized particles,
in fact, are naturally present in our food and we have always been exposed to
these very fine particles in the diet.

In view of the rapid development of nanotechnology in the food sector,
a number of national and international food safety authorities have recently
reviewed the potential food safety implications of the technology. At present,
there is no tenable evidence that food or food contact materials derived from
nanotechnology are any safer or more dangerous than their conventional
counterparts. No general conclusion can be made on the safety of nanofood
and food contact materials incorporated with nanomaterials. Up till now, there
is no evidence of instances where ingested nanomaterials have harmed human

health.
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Regulation of Nanofood

While some major countries and regions including the United States,
Canada, the European Union, Australia, New Zealand and Mainland
China have not yet formulated any specific legislation on the regulation of
nanofood, in general it is subject to the same public health and food safe
regulations that apply to other food types. According to the World Health
Organization, the potential health and environmental risks of nanoscale
materials need to be assessed before they are introduced into food. It is
stipulated in the Public Health and Municipal Services Ordinance (Cap.
132) that all food intended for sale in Hong Kong shall be fit for human
consumption. This principle also applies to nanotechnology-derived food
products and the food trade have the responsibility to ensure the safety of
engineered nanomaterials in their food products if they are to supply such
products. While consumers are likely to benefit from the technology, new
data and measurement approaches are needed to ensure safety of products
using nanotechnology can be properly assessed.

For more information on safety issues surrounding the application of
nanotechnology in the food industry, readers may refer to CFS’s literature
review on “Nanotechnology and Food Safety”.
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Dioxins Contamination Incident in Germany

On5January 2011, the Centre for Food Safety (CFS) immediately
contacted the German and European authorities following reports
that some German farms might have been contaminated with
dioxins. The CFS learned that food exports from the affected farms
and processing plants had been suspended. Based on the levels
of dioxins detected by the German authorities, it is reassuring that
even if the affected products are consumed over a relatively short
period of time it does not have any immediate health concern.
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As a precautionary measure, the CFS held the concerned food
products from Germany for examination and testing. So far, results
of 16 samples including eggs, poultry products, pork and pork
sausages have been satisfactory. The CFS will continue to liaise
with the relevant authorities and monitor the situation closely.

Dioxins are a group of persistent environmental pollutants
which can naturally accumulate in animals particularly in fat via
the food chain. Consumers may reduce dietary intake of dioxins by
maintaining a balanced diet and reducing fat intake by trimming
fat from meat and using cooking methods such as broiling and

baking.
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