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Nitrate and Nitrite in Vegetables and Infant Feeding

Reported by Ms Melva CHEN, Scientific Officer,
Risk Assessment Section,

Centre for Food Safety
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Examples of vegetables with high nitrate levels: Chinese spinach (a); Shanghai cabbage (b); Petiole Chinese cabbage (c).
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Nitrate occurs naturally in the environment and plants.
Nitrate in vegetables can be converted to nitrite by bacteria
or enzyme actions. The resulted nitrite can cause the rare
blue baby syndrome. This article highlights the findings
and recommendations of our study on nitrates and nitrites in
vegetables.

Local Cases of Blue Baby Syndrome

In Hong Kong, two infants, eight and six months old, were
reported suffering from blue baby syndrome after consuming
homemade congee mixed with Chinese spinach and petiole
Chinese cabbage in 2008 and 2009 respectively. Both
babies were subsequently discharged after treatment. The
syndrome, also called methaemoglobinaemia, occurs when
the haemoglobin is unable to carry oxygen to body tissues.
The patients will have their skin and lips turned blue. Infants
are more susceptible to it because of the immaturity of the
digestive and methaemoglobin reductase systems.

Certain Leafy Vegetables Contain Higher Nitrates

In the study, we found all 73 fresh samples of vegetables
tested contained variable levels of nitrates while the nitrite
levels were generally very low or negligible. Three types
of leafy vegetables, namely Chinese spinach, Shanghai
cabbage and petiole Chinese cabbage, contained highest
levels of nitrate at a mean concentration exceeding 3 500
mg/kg. Brassica (e.g. broccoli, cauliflower), legume (e.g.
snow pea), and fruiting vegetables (e.g. tomato, hairy
gourd, sweet corn), root and tuber (e.g. carrot and potato),
stalk and stem vegetables (e.g. asparagus, mung bean
sprout) were relatively low in nitrate (mean concentration
less than 1 000 mg/kg). On the whole, the nitrate and
nitrite levels in vegetables were unlikely to pose immediate
health risk to general population. Details can be found in
the study report.

Handling of Vegetables Affects Nitrate and
Nitrite Levels

For nitrates already exist in the vegetables, we can
reduce the level by washing and peeling. Nitrate is soluble
in water and thus washing and blanching of vegetables can
reduce nitrate levels. Nitrate content was found to decrease
significantly after peeling of vegetables such as potato. Our
study also showed that the nitrate concentrations in Chinese
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flowering cabbage, Chinese spinach and celery reduced by 12% to
31% when they were blanched for one to three minutes.

On the other hand, we can take some measures to prevent accumulation
of nitrites from the existing nitrates. Nitrite in vegetables is formed as
a result of bacterial or enzyme (nitrate reductase) actions. When the
fresh vegetables are pureed, the broken vegetable cells will release the
enzyme for nitrite formation. Cooking can destroy the enzyme activity.
However, any subsequent bacteria contamination can also result in nitrite
accumulation. Nitrite accumulation is inhibited under frozen storage
(at or below -18°C) but not in the usual refrigerators (about 4°C). For
commercially processed infant food, the sterilization treatments necessary
for canning can effectively destroy nitriteforming microorganisms.
However, once the container is opened, it is still subject to bacterial
contamination if the food is not handled and stored properly.

Key Points to Note

« Nitrates and nitrites in local vegetables are unlikely to pose
immediate health risk to the population.

* Proper handling and storage of vegetables can reduce
nitrate and nitrite intake.

* Vegetables are essential for health and different types of
vegetables including leafy vegetables should be given to
infants in rotation.

Vegetables in Infant Feeding

Vegetables contain dietary fibres and other nutrients essential for
health. For infants, World Health Organization recommends exclusive
breastfeeding for those up to six months of age. When complementary
foods are introduced, the usual quantity of intake for babies of 6-12
months old is around two to four tablespoons per day. Different types
of vegetables including leafy vegetables should be given to infants in
rotation to maintain balanced nutrition.

Advice for the Preparation of Vegetable-containing Foods for
Infants
1. Prepare carefully

» Wash and peel vegetables (e.g. potato, carrot, efc).

* When chopping or mashing is required, do so shortly before
cooking.

* Blanch high-nitrate vegetables in boiling water for one to three
minutes and discard the cooking water before consumption.

2. Store properly

* Vegetable congee and puree prepared for infants should be
consumed immediately and preferably not be stored at all.

+ If storage cannot be avoided, keep only for the next meal (less 12
hours) and in a refrigerator (below 4°C).

« If storage for more than 12 hours is needed, the food should be
kept in freezer (at or below -18°C).

+ Store the fresh leafy vegetables in refrigerator if they are not
cooked immediately.

3. Eat it right away

« It is most desirable to prepare the infant food immediately before
consumption.

» Cooked food taken out from the refrigerator or freezer should be
reheated right away by boiling thoroughly for one minute and
consumed immediately.

Further Information

1. “Message to Healthcare Colleagues on Nitrate/Nitrite in Vegetables
and Methaemoglobinaemia in Infants” jointly developed by the CFS
and Department of Health.

2. “Nitrate in Food” published in the 25th Issue of Food Safety Focus in
August 2008.
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More about Nutrition Label

Reported by Ms. Melissa LIU, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

In the last issue, we have learnt that nutrition claims are useful in making
quick reference when choosing foods. However, other information on nutrition
label is also important in making your healthier food choices.

Knowing the Full Picture

Are all foods with eye-catching nutrition claims of low fats, low sugars or
low sodium are really healthier?

The simple answer is “not necessarily”. Some products with claims such as
“low fat” could be high in sodium or sugars, not as healthy as we have thought.
Some products may not choose to use nutrition claims even through they have
met relevant specified conditions. Therefore, besides the nutrition claims, it is
wise also to read the nutrition label which gives a more comprehensive picture
of the product before making our choices.

More Tools for Easier Choice

In fact, it requires time and knowledge to choose food by reading though
the whole nutrition label for the overall nutrient contents of products. Therefore,
in recent years, many attempts have been made to facilitate consumers to
choose healthier foods.

Percentage Nutrient Reference Values

Nutrient Reference Values (NRV) are a set of figures developed for use
in nutrition labelling system. Percentage values (%NRV) are to illustrate the
product’s nutrient amounts in relation to the NRV. In Hong Kong, apart from the
mandatory declaration of absolute values of energy and nutrients on nutrition
labels, energy and nutrient values may further be expressed as the ratio (as a
percentage ) of the values to the NRV listed in the law. Considering the nature
of Hong Kong's food supply, the trade is also allowed to use NRV adopted by
any national or international health authority. By reading the %NRV, consumers
may compare the nutrient content in different foods and roughly estimate how

the foods fulfill their nutritional needs.

Still, labels with %NRV requires the consumers
o look at the values for each nutrient. Therefore
ome countries use signposting to help consumers.
he “traffic light labelling” promoted in the United
ingdom is an example. It shows consumers at-a-
lance if a food has high, medium or low amounts
f the selected nutrients by highlighting their levels
n red, amber and green on the front of pack. In the
xample taking from the UK guidelines as shown,
he consumer can quickly understand product with
his sign is low in fat and saturated fats (green), high
n sugar (red), and with a medium level of sodium
ontent (amber).
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utrient Profilin

Australia and some European countries have
ttempted to introduce another idea of “nutrient
rofiling” to help consumers. In simple terms, a
ood product is eligible for making nutrition claims
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Examples of traffic light labels in the United Kingdom (Source: “Front-
of-Pack Traffic Light Signpost Labelling Technical Guidance”, Issue 2,
November 2007, Food Standards Agency, United Kingdom)

rovided it fits in a particular nutrient profile or
overall nufritional status considered as “healthier”.
For example, a product may only claim to be “low
fat” if its other nutrients, such as sugars and sodium,
exist in acceptable amounts. However, this system
is complicated and there is still no international
consensus on the methods and the application in
regulatory control of nutrition claims.
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Moving for a Healthier Hong Kong

The implementation of nutrition labelling
scheme in Hong Kong provides a supportive
environment for development of healthier
foods and making healthier choices. Helping

the public to make better

July 2010 e 48th Issue

use of the information is a
priority. To this end, we have
produced a set of shopping
guides taking reference from
the %NRV concept and are
also developing other types
of resource materials for
consumers. Afterall, we hope
to enable public to enjoy
the variety of food while
maintaining a balanced and
healthy diet.
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Mercury in Canned Luncheon Meat

On 20 July 2010, the Centre for Food Safety (CFS) issued a food alert advising
the public not to eat a certain batch of “Greatwall Brand Chopped Pork and Ham”

Highlight e & e as the CFS received a food complaint regarding silvery droplets found in the can.
Ej}izf;ﬁ “hi?:g_i@ Test result confirmed that the droplets are elemental mercury, which occurs in liquid
. . = - %tﬁ i @ state. As a precautionary measure, the distributing agent voluntarily recalled the

AT WARBROWEI—REEEREES  paich of luncheon meat concerned.
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Mercury is a heavy metal that occurs naturally in the environment. [t exists
in elemental, inorganic and organic mercury forms. In contrast to inorganic and
organic mercury which can cause adverse health effects, elemental mercury is
unlikely to pose a significant health concern as it is poorly absorbed in the digestive
tract.

During the investigation, the CFS collected 23 follow-up samples for tests, among
which 11 were of the same batch as the sample found to contain mercury. Results
indicated that all samples did not contain mercury.

CFS officers visited the plant in Henan
Province. It was noted that there was an
accredited system of food safety control and an
electronic monitoring system for key production
points. The CFS also noted that mercury was not
used or involved in the manufacturing process.

Judging from all investigation results, the
CFS concluded that mercury should not appear
in the product under normal manufacturing
conditions. As to whether human factor was
involved in the incident, there was insufficient
evidence for the CFS to arrive at any
conclusion. Till 10 August, the CFS had not
received any further complaint about the same
product containing mercury. The CFS would
continue to monitor the situation through regular
surveillance.
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The affected canned luncheon meat “Greatwall
Brand Chopped Pork and Ham” with “Best before
date” as 19#1 January 2013.
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Summary of Risk Communication Work (July 2010) Number
M/ BYELZ2MEZE Incidents / Food Safety Cases 72
> AFREF Public Enquiries 169
I{/E_,EEFRAREE %787 Trade Enquiries 694
R Food Complaints 324
. Sum mary Of HBERIPRER Rapid Alerts to Trade 27
Risk Communication Work BEENRYER Food Alerts to Consumers 2

BB S/ BE/ B/ HE 65

Educational Seminars / Lectures / Talks / Counselling
FEBIRYZ 2R OAERFTAE 92

New Messages Put on the CFS Website
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Food Safety Focus is available from the CFS website: http://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf.html
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