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Presence of Bad Bugs?

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

Background

On 29 May 2008,
the Centre for Food Safety
(CFS) released the latest food
surveillance results.  Three
samples of pasteurised milk
of the same consignment
were detected with coliform
organisms which exceeded
the microbiological standard
in the law for milk or milk
A9 Milk beverage.  The CFS has

informed the relevant authority
and importation of the products has been suspended; the CFS
will step up surveillance of the product concerned upon the
resumption of importation. In this arficle, we shall focus on this
particular group of bacteria and their significance in milk as well
as the microbiological standard for milk.

Heat Treatments of Milk

Milk is nutritious for human, but also for bacteria. In
order to kill pathogens in raw milk and to extend shelf life,
processes called pasteurisation and sterilisation (sterilisation
method and ultra-high-temperature (UHT) method) are often
used. Pasteurisation uses temperature below boiling point to
treat raw milk for a specific period of time to eliminate most
microorganisms, while the nutrition and taste are not significantly
affected. Since pasteurisation does not kill all microorganisms,
pasteurised milk must be refrigerated. On the other hand, longer
shelfife can be achieved with UHT treatment which sterilises the
milk at a very high temperature in a very short period followed
by sealing it in sterilised containers. UHTtreated milk can be
stored in the sealed containers without refrigeration for months.
Conditions for sterilisation method (treatment at 100°C for more
than 25 minutes) are more severe than pasteurisation, i.e. higher
temperature and longer time. While pasteurisation of milk has
little effect on nutrition and taste, sterilisation method may cause
changes in nutrition and taste.

Subiject to different heat treatment method employed, there
are different microbiological standards under the Milk Regulation
(Cap. 132AQ) for the milk and milk beverage:

Raw milk (before heat treatment)

<200 000/ml
Absent in 0.001 ml

Total bacterial count

Coliform organisms

Pasteurised milk

Total bacterial count <30 000/ml
Coliform organisms Absent in 0.1 ml
Sterilised milk (includes UHT-treated milk)

[<10

Colony count

- 5% mH
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Detection of Coliforms in Milk

Coliforms, which are often used to monitor the quality of milk, are not a
single species of organism. They are a group of gram negative rod-shaped
bacteria that have similar biochemical characteristics — being able to ferment
lactose with the production of acid and gas within 48 hours at 35°C and
grow with or without oxygen. They are usually present in small number in
raw milk, meat, poultry or other raw foods. Coliforms count is simple and
easy to conduct, hence it can be used as an hygienic indicator to reflect the
general microbiological quality in routine fest. As coliform organisms can be
easily killed by heat, these bacteria can also be used as an indicator of heat
treatment failure as well as post heat treatment contamination.

Key Points to Note:

1. Pasteurisation is a heat treatment method to reduce bacteria in
milk, and pasteurised milk is not sterile.

2. Testing of coliform organisms is used to monitor the hygienic
quality of food products.

3.  Presence of coliform organisms does not necessarily mean that
pathogenic bacteria are present.

In the past, coliforms have been used as an indicator for pathogens,
but they are no longer recommended for this purpose due fo the fact that
coliform organisms are present as normal inhabitants of soil and water, not
just specifically from faecal contamination. Some people may wonder if
there is co-relationship between the presence of pathogenic bacteria from
faecal source, especially Salmonella and Shigella species, and the presence
of coliforms. As mentioned before, coliforms are not specific enough for that
purpose and it is important to note that these two bacterial species are not
coliforms.

In the milk sample concerned, coliform organisms were detected, but it
does not necessarily mean that there were pathogenic bacteria. Presence
of coliforms means there may have been problems in the efficiency of heat
treatment or re-contamination after heat treatment. In these cases, the food
manufacturer is required to check for process failure and ensure product

safety.

Control measures should be proportional to the magnitude of the problem.
In the above case, the importer was asked to cease sale of the affected batch
of milk and conduct investigation at the exporting end. Consumer level recall
was considered unnecessary in view of the low health risk of the product. The
practice was in line with that of other food safety authorities.

For the purpose of monitoring and control, CFS takes different kinds of
milk samples for examination. In 2007, 1 out of over 80 raw milk samples,
1 out of over 780 pasteurised milk samples and 1 out of over 1 700 sterilised
milk samples were found unsatisfactory.  Appropriate actions had been
taken.

Advice to Trade

«  Obtain supplies of fresh and reconstituted milk from licensed milk
factories.

«  Import milk or milk beverage from manufacturer approved by the Food
and Environmental Hygiene Department.

«  Establish quality and safety control plans such as HACCP for milk and
dairy product manufacturing.

Advice to Consumers

«  Store milk and dairy product strictly in accordance with the instructions
on the labels.

«  Check the expiry date for milk and dairy product before opening for
consumption.
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the coming three issues, we are going to take a closer look at these agents.

Bacteria in Food

In summer, there are often more news reports on food poisoning cases
caused by bacteria. Bacteria are locally the most common cause of food
poisoning. However, not all the bacteria in food can make you sick, some are
even added infentionally during the preparation of foods such as probiotics
in yoghurt. Other than those desirable bacteria, there are also spoilage and
pathogenic (being able to cause disease) bacteria in food.

Food Spoilage by Bacteria

Spoilage bacteria in food are able to grow in large number, decompose
the food and cause taste/smell changes in food, which affect the quality
of food. Microbial spoilage of food occurs in a relatively sudden manner,
because bacteria grow by multiplication, i.e. one bacterium can become
two in just 15 minutes under the best conditions. Under the same condition,
one bacterium can multiply to over 16 million in just six hours! Spoilage
bacteria do not normally cause illness, however, when consumed in very
large numbers, they can cause gastrointestinal disturbance. Refrigeration of
perishable food is one of the common ways fo retard the spoilage process.

Foodborne Pathogenic Bacteria

Pathogenic bacteria can cause illness and lead to food safety problems.
They are able to invade your body or produce toxins to cause illness.
Pathogenic bacteria in food frequently need to multiply to a certain amount to
cause disease. The number of organisms required to make individuals ill is
called the infective dose. Hot weather during summer can promote the growth
of foodborne pathogenic bacteria, which mostly prefer to grow in a warm,
humid environment. The bacteria themselves and/or their toxins can make
you sick. Once enough bacteria or their toxins have been swallowed, there
is a delay called the incubation period (interval between the consumption of
food containing bacteria/toxins and the onset of symptoms of the illness),
which ranges from hours to days depending on the types of bacteria and the
amount of bacteria/toxin ingested. In that period, bacteria can multiply in
the gut and/or invade your body. The table below shows the infective dose
and incubation period of some common foodborne pathogens in ready-to-eat

58 - FRILHRRNNE SOREBRAENEAHE O
FERE
= o . — Pathogenic Incubation period Estimated infective
R R (EET BREIE Shegen o
WPRE 6E 4B/ GBER12E | I ZE 155201 Salmonella spp. | 6 to 48 hours (usually 12 to | As few as 15 to 20 organ-
36/)\EF) AR BES 36 hours) isms; 100 000 to 1 000 000
100 000Z1 000 0001 organisms are more likely to
HEAEGSABR cause disease
ZHTAE SEEAAIZ0H (F | =EZE4AK5100F8 Listeria monocyto- | 1 to 90 days (mean 30 days) | ~100 to 1 000 organisms
HEEI08) 5 —BA |1 000ELE ; —BA genes for high risk group; 11 hours | for high risk group; consum-
BIVNEZRTE (Prgh | Bt T E580 to 7 days for general popu- | ing food containing
518/)\F) 100 00OEMAERIRY) lation (median 18 hours) >100 000 organisms per
BIA MM E AB TN (&R #942200 000% gram for general population
12Z546/)\8%) 30 000 00O{EIAAE] Vibrio parahae- | 4 to 74 hours (mean 12 to | ~200 000 to 30 000 000
molyticus 46 hours) organisms
SEAENE ‘SOQEEWJ\E?; (P8 | 8xRYSEES Staphylococcus | 30 minutes to 7 hours (mean | >100 000 organisms per
R2E4N) 100 QOOBIHHEZ AT & aureus 2 to 4 hours) gram of food to produce
A RMER enough toxin
R RRE A (5| 50Rnt) ¢ BREYEEBEE Bacillus cereus Emetic (cause vomiting): 1to | >100 000 organisms per
1Z6/)\FF 100 OOOfEHE A Al 2 6 hours gram of food to produce
HERA 0B 1V | £RASENCANER Diarrhoeal: 10 to 12 hours | enough toxin or cause ill-
ERFIERA | 62 24/0\FF (BBR10ZE | 4973100 000 000(H ness
FRE 12/)\F) k<) Clostridium 6 to 24 hours (usually 10 to | ~100 000 000 organisms
perfringens 12 hours)
BERRR  ZERYMENEERRFERN (FEE) (Bad Bug —
Book) R F FIH &M% 2 B i 4 89 24 W B B B R 5 (Microbial Source: Bad Bug Book from the US FDA and Microbial Pathogen & Data Sheets from the

Pathogen Data Sheets)

New Zealand Food Safety Authority
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BN sometimes vomiting, are more severe in infants and the elderly.

You may find that some organisms need to grow to considerable
number in foods to produce toxins which are an important weapon of some
foodborne pathogenic bacteria to make you sick.

Toxin Production by Pathogenic Bacteria

Pathogenic bacteria can produce toxin in two ways — secreting it info
food or releasing it inside your body. Staphylococcus aureus and Bacillus
cereus are notorious for being able to produce heat-resistant toxins in food.
You may notice that the incubation period of these pathogens are relatively
short, which reflects the rapid effect of direct consumption of toxins. On the
other hand, some pathogenic bacteria like Clostridium perfringens, primarily
release toxin inside your body. Some of the pathogenic bacteria may
release a small amount of foxin within your body to help them to invade.
Some bacteria can both secrete toxin into food and release toxin inside
your body. For example, Bacillus cereus is able to produce emetic and/or
diarrhoeal toxins: emetic one (heatresistant toxin mentioned before) in food
that can cause vomiting; diarrhoeal one released inside the body can cause
diarrhoea. Although all these bacteria are known to be able to produce
toxin, not all strains of them can produce foxin.

We will continue discussing characteristics of bacteria in the next
issue.

Salmonella and Tomato

In early June 2008, the United States (US) Food and Drugs
Administration (FDA] warned the public not fo eat certain red
plum, red Roma and round red varieties of raw tomatoes in the
US because they might be linked to outbreak of disease caused by
Salmonella Saintpaul, an uncommon type of Salmonella. It was
reported that at least 1 017 cases and 203 hospitalizations were
caused by this particular type of Salmonella in some tomatoes
in US since mid-April. The Centre for Food Safety is closely
monitoring the situation and has taken samples for analysis. The

> e FC test results were all satisfactory.

Salmonella is a group of bacteria that can be found in
the intestinal tract of humans and both wild and domestic
animals (including poultry, pigs and pets like dogs, cats and
reptiles). Generally, Salmonella is more commonly found in
beef, pork, pouliry, milk, eggs and their products, but produce
may be contaminated during the farming processes by manure,
contaminated water, wild animals or workers. By eating raw
(including raw tomatoes) or under-cooked food that contains the
bacteria or by consuming cooked ready-to-eat food that had been
cross-contaminated with Salmonella from other foods or infected
humans, food poisoning can occur. The incubation period is
from 6 to 48 hours, usually about 12 to 36 hours. The symptoms,
which include nausea, fever, abdominal pain, diarrhoea and

Salmonella present in raw food can be destroyed by cooking
thoroughly, but care should be taken to prevent re-contamination
with Salmonella.

Consumers should follow the CFS advice in preparing
tomatoes for raw consumption. Once tomatoes are contaminated
with Salmonella, it can be difficult to remove all the surface
bacteria by washing. Therefore, the elderly, children, pregnant
women and persons with lowered immunity should be careful
when choosing food, especially high risk foods such as salads
(including those with raw tomatoes).
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