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methaemoglobinaemia.
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Examples of vegetables that have been reported containing lower levels of nitrate

£Y) Food BT aEER) FTaEER)

Reported Level (mglkg) Reported Level (mglkg)
BEX#Y = Europe ® 1EJJEEE b~ Beijing, China be

o Peas 1~100

F3h Tomato 1~144 12~72

HpZRAZ Cauliflower 7~390 164 ~ 854

BIVETL Cucumber 22 ~409 56 ~ 570

Hi+ Eggplant 29~ 572 169 ~ 643

FEEE {F Broceoli 16~ 758

a  ENEHZZERE EFSA

b (PERMAFLHE) Q006)HBILRHEFAXHBEEENEREREBETMA18(6): 514-
516]
Based on the article by FENG J. et. al. Assessment of nitrate exposure in Beijing residents via
consumption of vegetables. Chinese Journal of Food Hygiene (2006) 18(6): 514-516. [Article in
Chinese]

¢ HRAMTRHEEEY - The figures have been rounded to the nearest whole number.

What are the Possible Health Implications due to Nitrate?

Nitrate itself is relatively non-toxic, but its metabolites such as nitrite have raised concern
because of implications for adverse health effects such as methaemoglobinaemia and cancers.

Nitrate in the body can be converted to nitrite, which can cause methaemoglobinaemia
and the person develops cyanosis as a result. Population subgroups such as young infants
(i.e. less than 4-6 months of age) and people with glucose-6-phosphate dehydrogenase (G6PD)
deficiency are more susceptible to the above condition. However, the content of nitrate in food
is generally safe for adult consumption. The Joint Food and Agriculture Organization (FAO)
/ World Health Organization (WHO) Expert Committee on Food Additives (JECFA) in 2002
considered the evidence on the potential of a high nitrate intake to cause methaemoglobinaemia
from human studies equivocal.

The International Agency for Research on Cancer (IARC) of WHO has evaluated the
carcinogenicity of ingested nitrate and nitrite and considered that ingested nitrate or nitrite under
conditions that result in endogenous nitrosation (i.e. conversion into nitroso compounds such as
nitrosamines) can cause cancer in experimental animals, but nitrate and nitrite themselves in food
have limited or inadequate evidence to cause cancers in humans and animals. In addition, the
European Food Safety Authority (EFSA) concluded from the available evidence that nitrate intake
from diet or drinking water is not associated with increased cancer risk in humans.

JECFA has evaluated the safety of nitrate and allocated a safety reference value (i.e.
acceptable daily intake) of 0-5 mg per kg body weight (bw), expressed as sodium nitrate, or
0-3.7 mg/kg bw, expressed as nitrate ion.

How to Eat Vegetables with Maximum Benefits and Minimum Risks?

Vegetables are important to human nutrition as a source of dietary fibre, vitamins and
minerals and their beneficial effects in protecting against cancers and other chronic diseases are
well recognized. EFSA compared the risks and benefits of exposure to nitrate from vegetables in
2008 and concluded that “overall, the estimated exposures to nitrate from vegetables are unlikely
to result in appreciable health risks, therefore the recognised beneficial effects of consumption
of vegetables prevail”. The public are advised to maintain a balanced diet and eat a variety of
fruits and vegetables (i.e. leafy vegetables, fruiting vegetables, root vegetables, flowering/head
brassicas efc. on different days) in order to avoid excessive exposure to chemicals from a small
range of food.

Babies below 6 months of age are most vulnerable to methaemoglobinaemia and should
avoid vegetables of high nitrate content (e.g. spinach, beets) and processed food with nitrates
added as food additives (e.g. cheese, cured meats).

Advice to the Public
1. Maintain a balanced diet. Avoid overindulgence of food items.

2. To reduce the health risk of nitrate due to consumption of vegetables, members of the public

can —
o keep the vegetables under refrigeration;
. wash, peel, remove the stem, blanch the vegetables before cooking, when appropriate; and

e cook vegetables soon affer cutting or mashing.

Advice to the Trade

1. Farmers are advised to observe good agricultural practice (GAP) (e.g. proper use of fertilizer)
with an a@im to minimize nitrate concentrations in vegetables.

2. Obtain food products from reliable sources.

3. Follow the regulatory requirements regarding the use and labelling of food additives.
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In the last issue, we presented spoilage and pathogenic bacteria
in food as well as various ways of toxin production by pathogenic
bacteria. We would continue to discuss pathogenic bacteria in this
issue.

Apart from the weapon - toxins, some pathogenic bacteria
have a shield to help them survive the cooking process. Bacteria
can live in a vegetative state in which they can grow and reproduce.
Few of them can also exist in spore form which is unable to grow or
reproduce but can help the bacteria to survive in an environment that
is unfavourable for growth.

Spore-Forming Pathogenic Bacteria in Ready-to-Eat
Food

Bacillus cereus and Clostridium perfringens are examples of
pathogenic bacteria that can exist in both spore and vegetative
forms.  The thick-walled structure of the spore is resistant to heat
and it can help the pathogenic bacteria survive the heat of cooking.
The heat of cooking not only activates the germination of spores to
become vegetative cells, but can also kill other bacteria that are
not heatresistant resulting in an environment short of competitors
for the vegetative cells to grow. Foods, which are improperly left
at a moderate temperature (e.g. room femperature) for a long time
after cooking, allow the growth of large amount of vegetative cells.
Therefore, we should avoid prolonged cooling of cooked food and
immediately store cooled food at 4°C or below.

Some people may think that prolonged cooling and storage at
room temperature is not a problem if the food products are reheated
thoroughly before consumption, since reheating kills the vegetative
cells. This is partially true, but there is a catch. You may recall
from the last issue that Bacillus cereus can also produce heat-resistant
toxin which cannot be destroyed by cooking process.

Non-Spore-Forming Pathogenic Bacteria in Ready-
to-eat Food - Common Cause of Food Poisoning in
Hong Kong

Although sporeforming pathogenic bacteria are difficult to
wipe out, locally the most common food poisoning causative agents
in 2006 were found to be Vibrio parahaemolyticus, Salmonella
species, and Staphylococcus aureus, all of them are not spore-
forming pathogenic bacteria. You may wonder why it is so.

Some other factors may be more important than the spore-
forming ability of the pathogenic bacteria in causing foodborne
diseases. Vibrio parahaemolyticus can be found naturally in marine
water, and commonly associated with raw or undercooked seafood
products and cross-contaminated cooked food. Consumption of
raw seafood from unhygienic sources may be one of the reasons to
account for its high prevalence. Salmonella species can be found on
meats and pouliry as well as fresh produce tainted with contaminated
water. Inadequate cooking
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YWY G Salmonella spp.
LAk Staphylococcus aureus

EStE ] A i and  cross-contamination

. . . during storage or food
Pathogenic bacteria Growth Temperature Range preparation may  result
s E Listeria monocytogenes 0 - 45°C (37°C) in  salmonella infection.

Humans are the common
reservoir for Staphylococcus
Contamination of

6.5 — 47°C (35 — 37°C)
7 - 45°C (37°C)
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Bacillus cereus (vegetative form)

especially in case
of poor personal hygiene,
can occur by direct contact,

10 - 49°C (30 - 37°C)
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Clostridium perfringens (vegetative form)
SIYEIEALE Vibrio parahaemolyticus
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B &¥ E (Microbial Pathogen & Data Sheets)

Food Safety Authority

* FEEEANARIEE KB Optimal growth temperatures are shown in brackets
ERAR - ZERYRENEIREREN (BEE) (Bad Bug Book| RFIAMBMR S FiRHEMNMEMIR

Source: Bad Bu% Book from the US FDA and Microbial Pathogen & Data Sheets from the New Zealand
H

indirectly by skin fragments,
or  through  respiratory
tract droplets. In addition,
storage of foods at improper
temperature can help all
these bacteria to grow to
large number. You can see
that most of the problems

10 - 52°C (43 - 47°C)

12.8 — 40°C (37°C)

are due to improper or
unhygienic  handling  of
foods.
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Temperature for Storage and Cooking

No matter whether the bacteria can form spore or not,
storage of potentially hazardous food outside the danger zone
(4 to 60°C) can prevent the growth of the pathogenic bacteria.
You can find from the table in the previous page that most
pathogenic bacteria can grow at danger zone temperature.

Although Listeria monocytogenes can survive and multiply
at 0°C, it can be destroyed by normal cooking. It is important
to avoid postcooking contamination of readyto-eat food
and prolonged storage of raw foods that may contain this
bacterium.

Bacteria are destroyed under different temperature/
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time combination. In general, cooking food to an internal
temperature of 75°C for at least 30 seconds can kill most of the
pathogenic bacteria (but not the spore form).

Different characteristics of pathogenic bacteria may aid
in causing foodborne disease, but the primary causes of food
poisoning are improper or unhygienic handling of foods by
humans. More emphasis on the proper food handling practices
can readily reduce risk of bacterial food poisoning.

Paralytic Shellfish Poisoning Toxins and American
Lobster Tomalley

Recently, the United States Food and Drug Administration warned consumers
to avoid eating tomalley in American lobster because of potential contamination
with high levels of the toxins that cause Paralytic Shellfish Poisoning (PSP). The
advisory applies only to tomalley, the soft, green paste-like substance found in the
body cavity of the lobster that functions as the liver and pancreas. The lobster meat
is, however, safe to eat. Cooking does not eliminate the PSP toxins.

Symptoms of PSP include tingling and/or numbness of the mouth, face or
neck; muscle weakness; headache; and nausea. In exireme cases, it may lead to
respiratory failure and death. Symptoms usually occur within two hours of exposure
to the toxin.

The Centre for Food Safety has brought this issue to the trade’s notice through
the rapid alert system. To avoid PSP, the viscera and gonads of shellfish should be
removed before cooking. Children, patients with chronic illness and the elderly
may be more susceptible to poisoning and should be cautious in consuming
shellfish. When symptoms occur after consuming shellfish, seek medical advice
immediately.

Salmonella and Hot Peppers

Further to the recall of tomatoes because of possible Salmonella Saintpaul
contamination in the United States (US) reported in the last issue, the US Food and
Drugs Administration (FDA) has shifted its focus of investigation from tomatoes to
jalapefio and serrano peppers from Mexico. The FDA now warns the public not to
eat any food that contfain raw jalapefio and raw serrano peppers that are grown
or packed in Mexico. FDA found Salmonella Saintpaul in one sample of irrigation
water and one sample of peppers in a Mexican farm that have the same genetic
fingerprint as the ones found in the US outbreak. It has removed the warning on
tomatoes as tomatoes currently available in the US market are not associated with
the outbreak.

Locally, the Centre
for Food Safety (CFS)
has contacted relevant
authorities of the US
and Mexico for further
information and alerted
the trade on the issue. The
CFS is closely monitoring
the situation.

(A ZA) jalapenoFfii Kzser rano il (BB R : EERY
REEYETER Luis A. Solorzano)

(Left to right) jalapefio and serrano peppers (Photos: Luis A. Solorzano,
US FDA)
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Summary of Risk Communication Work (July 2008) Number

EW/ BN L 2(EE 16
Incidents / Food Safety Cases
/A& Public Enquiries 98
%R EH# Trade Enquiries 506
B FF Food Complaints 442
BB S/ 8/ B/ S 113
Educational Seminars / Lectures / Talks / Counselling
EEII ML 2RO ERETAE 23
New Messages Put on the CFS Website
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