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Botulism and Vacuum Packed Food
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Reported by Dr. Ken CHONG, Scientific Officer,
Risk Assessment Section,

Centre for Food Safety

On 15 April 2010, the Food and Drug Administration of
Taiwan issued a press release reporting that vacuum packed
soybean products and canned pickled oyster were suspected
to be linked to two foodborne botulism cases in Taiwan. Both
patients experienced breathing difficulties and one died. The
Centre for Food Safety has alerted the relevant traders of the
incident. We discuss the risks associated with Clostridium
botulinum in vacuum and modified atmosphere packaging in
this article.

Foodborne Botulism and Clostridium
otulinum

Foodborne botulism is caused by ingestion of food
containing very potent neurotoxin produced by Clostridium
botulinum. The toxin can cause illness in minute amount, in
the range of a few nanograms. However, it can be destroyed
by heating at 80°C for more than 10 minutes. Symptoms of
infoxication include marked fatigue, weakness, and vertigo,
often followed by blurred vision and difficulty in speaking and
swallowing. The toxin may paralyse the breathing muscles
and cause death. Onset of symptoms is usually around 18 to
36 hours after the ingestion of the toxin, but may range from
4 hours to 8 days. For treatment, botulism antitoxin should be
administered as soon as possible.

The producer of the fatal toxin — Clostridium botulinum, is
a spore-forming bacterium. lts spores are widely distributed
in the environment and can be found in soil, fresh water
and marine sediments, as well as intestinal tracts of fish and
animals. Hence, they may occur in foods of animal or plant
origin. While the level of contamination is generally low,
the spores germinate, multiply, and readily produce toxin
when under favourable condition, especially during absence
of oxygen. The optimal temperatures for growth are 35 to
40°C or 28 to 30°C depending on types of strains. Some
strains can grow and produce toxins at temperature as low
as 3°C, although it may take several weeks to form toxin
when placed at low temperatures. Hence, refrigeration alone
cannot effectively remove the risk of Clostridium botulinum in
perishable foods in airtight packaging.

Clostridium botulinum in Vacuum Packed Food

Clostridium botulinum cannot multiply on food stored
where there is oxygen. However, certain food packaging
methods, including canning, vacuum packaging, and modified
atmosphere packaging, can create a suitable environment
for the bacterium to grow. During vacuum packaging, air
is removed and the food is enclosed in an airtight package.
For modified atmosphere packaging, air in the package is
replaced with one or several gases such as carbon dioxide
and nitrogen. By excluding or greatly reducing oxygen levels,
these packaging methods can prevent the growth of many
spoilage microorganisms and pathogens that require oxygen
to grow and thus increase the shelf-life of chilled foods. Yet,
vacuum and modified atmospheric packaging does not
involve a strict thermal process designed to destroy the spores
of Clostridium botulinum, the spores may persist. In addition
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to the cases reported in Taiwan, incidents of botulism associated with smoked
fish in these packages have also been reported in other countries.

Food Standards Agency (FSA) of United Kingdom has issued guidance
on safety regarding chilled food products in these packages in relation to
Clostridium botulinum. These food products can be refrigerated throughout
the food chain with a shelf-life of not more than 10 days. If longer shelfife
is required, manufacturers should apply one or more additional measures
to prevent the growth of the bacterium or toxin formation. These measures
include the following:

+ Heattreat at 90°C for 10 minutes, or that with equivalent lethality
to the bacterium;

* Increase the acidity to give a pH at or lower than 5;
* Increase salt level to 3.5% or higher in the water phase;
+ Reduce water activity to 0.97 or lower; and

* Use preservatives such as nitrite in an appropriate level.

Key Points to Note:

1. Placing in refrigeration may not be able to inhibit the
growth of Clostridium botulinum as some strains can grow
and produce fatal toxin at as low as 3°C in the absence
of oxygen.

2. Chilled foods in vacuum packaging or modified atmospheric
packaging usually do not involve strict thermal treatment
process for destroying spores of this bacterium.

3. Additional controlling measures, such as heat treatment
and adjusting salt level, should be applied singly or in
combination for these food products with shelf-lives longer
than 10 days.

Advice to Trade

+ Ensure chilled food products in vacuum packaging and modified
atmospheric packaging are properly processed and handled to minimise
the risk of botulism.

+ Provide information for consumers on safe use and storage of
vacuum and modified atmosphere packed food products, such as shelf-
life and requirement for cooking.

Advice to Consumers

+ Follow the instruction on the storage of vacuum and modified atmosphere
packed food products given by the manufacturers.

» Use prepackaged food items, including foods in vacuum and modified
atmosphere packages, before the expiry date.

Further Information

Vacuum packed chilled foods: Reducing the risk of Clostridium
botulinum by FSA (http://www.food.gov.uk/multimedia/pdfs/publication/
vacpack0708.pdf)
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Stevia plant (Source: Zhuhai Stevia Science Development Co., Lid.)
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Steviol glycosides — Sugar Substitutes from Herb

Reported by Ms. Janny MA and Ms. Melva Chen, Scientific Officers,
Risk Assessment Section,
Centre for Food Safety

In the past issue, we have savoured a powerful sugar substitute
called neotame. Do you prefer something natural? Then you should not
miss the one in this issue - steviol glycosides. Just like sugar, they are
naturally occurring of plant origin.

Portfolio of Steviol Glycosides
» Name (INS number): Steviol glycosides (260)

+ Source: Stevia plant (Stevia rebaudiana Berfoni)

« Compositions: Depends on the stevia leaves and the
extraction and purification processes used; usually
contains high percentage of stevioside and rebaudioside
A and small amounts of other glycosides

« Technological function: Sweetener

« Sweetness infensity: ~200 - 300 times sweeter than table
sugar

 Energy value: ~O kcal per gram

e Applications:  fruit  products,  pickles,  desserts,

confectioneries and tabletop sweeteners

From Herb to Sweeteners

Stevia is native to South America. For hundreds of years, people
in Brazil and Paraguay have used the leaves of stevia to sweeten teas
and foods and have used it as herbal medicine for diabetes, obesity,
hypertension, etc. Not until the 70s, the extracts, steviol glycosides,
were first commercialised as a sweetener in Japan. Today, stevia is

. . cultivated in many countries and China is the
" largest grower of stevia as well as exporter
of steviol glycosides.

Taste of Steviol Glycosides

While “natural” is the strength of steviol
glycosides, “taste” may be the weakness of
this sweetener. Steviol glycosides in general
have a slower onset and longer duration of
sweetness than sugar. Furthermore, each
steviol glycoside has different taste, for
instance, stevioside has a slight herbal taste,
rebaudioside-A has a clean sweet taste, and
other minor steviol glycosides have bitter or
licorice-like aftertaste. Some people find the
lingering sweetness and bitter taste to be less
desirable. The composition of the steviol
glycoside mixtures may differ according to
the cultivar from which the steviol glycosides
are extracted, and differences in the
manufacturing process.

Safety of Steviol Glycosides

Steviol glycosides are determined safe by both international and
national food safety authorities based on the findings that they are of low
toxicity and are not toxic fo genes or cancercausing. The Acceptable
Daily Intake (ADI) for steviol glycosides is 0-4 mg/kg body weight. Since
only small amount of sweeteners is used in foods, the ADI is unlikely
to be exceeded upon normal consumption of foods containing steviol
glycosides.

Regulation of Steviol Glycosides

Based on the favourable safety assessment results of steviol glycosides
by food safety authorities, the international food standard-setting bodly,
Codex, is currently drafting provisions for steviol glycoside for use as a
sweetener. To date, steviol glycosides are permitted in many countries
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including Mainland China, Japan, Korea, the USA, Australia and
New Zealand.

Local Situation

In 2002, a large-scale food recall took place in the territory
because of the presence of stevioside, the principal sweetening
compound of the steviol glycosides, in a variety of food. At that
time, food safety authorities around the world have not yet come
to a conclusion regarding the safety of stevioside. Now, in view of
the latest scientific development, the safety of steviol glycosides has
been assured. We will soon be able to enjoy food with these natural
sweeteners as the local regulation will shortly be amended to include
steviol glycosides as permitted sweeteners.

A Kind Reminder on Sweeteners

In the series of sweeteners, we have introduced to you neotame
and steviol glycoside, along with the currently permitted sweeteners.
A total of 10 sweeteners will be available in the near future. Although
there is no safety concern on these sweeteners, there are “sweet-
traps” to be aware of. People with diabetes or weight-watchers
may opt for sweeteners. Removing sugar solely from a food does
not automatically make it low-calorie or low-fat. Eating too much of
these sweeteners-containing food may still lead to high blood sugar
in diabetic patients due to other carbohydrates in the food or weight
gain due to other ingredients such as fat. So, no matter the food
is added with sugars or sweeteners, it is important to maintain a
balanced diet.

%%;iﬂ[%ﬁfﬁj ﬁ%ﬂ%*ﬂgﬁgﬁﬁﬁ

e I T3 RYR2HL(RO)ELAE
Highlight BN S @A > 1575 B Jean
Caby TH45 B4 T R 15 /R 2 B 2 48 BB A2 T T AL
S ES R M AREAE B D LA o /ST Bl
EAEREESEER  LENA —+— A mBREE
By .

FHHFERE - BEANRREFOME - A5IHRIR

ETEFNEE -

HERREDEERENAERRRERRISHIEAR
B EMEEABREREERF  PNEER RELAR
BARSBHIA » X AISIBREMBRL - REHREA
REBEIRERY  flIEZt ~ 2E - KNI KEHE
ERB  BRLERY LIRS ENTHEERESR

Listeria Monocytogenes in Cocktail Sausages

Last month, the Centre for Food Safety (CFS) received notification
from the European Commission that certain batches of Jean Caby
pre-packaged cocktail sausages may be contaminated with Listeria
monocytogenes due to incorrect pasteurisation process. Some of the
affected products had been exported to Hong Kong. The CFS promptly
alerted the trade to stop selling the products and issued a food alert to
the public on 21 April.

Listeria monocytogenes is a bacterium widely dispersed in the
environment which can cause foodborne disease. It can be easily
destroyed by cooking but can survive and multiply at refrigeration
temperatures.

Although most healthy individuals rarely develop symptoms when
infected, Listeria monocytogenes could pose severe effects on pregnant
women, newborns, the elderly and people with weak immunity, and
could cause miscarriage and meningitis. Ready-to-eat foods with long
shelf-lives under refrigeration such as soft cheeses, pate, processed
cold meat and pouliry are high risk foods and should be avoided by
these susceptible groups.
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Volcanic Ash and Food Safety

Following the eruption of the volcano in Iceland in March, some
people are concerned about volcanic ash fall on public health,
including the aspect of food safety.

Volcanic ash is made up of sand and dust produced when
explosive eruptions demolish solid rock. The amounts of ash different
areas received depend on the distance that ash can travel. The
effects on livestock and crops depend on the amount of ash deposited
and the acidity of ash. Removal of ash by overhead irrigation and
air blasting, together with washing the produce before packing and
marketing are possible measures.

Furthermore, the level of fluoride in the ash fall is critical in
relation to health effects. Despite limited data, the European Food
Safety Authority considered that fluoride found in ash fall from the
volcanic eruption in Iceland would not pose food safety concern in
the European Union.
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