0JO)0 O

v 4

=~ ﬁﬁ%ﬁﬁﬁi# :
Food and Environmental
-, Hygiene Department j

FRER
R Oz e S B e
BYEZFE

< IERMEMEMAEY) — AR R
MZEHE

BYIRSETE

& EHNEREZERAR?

< BERERAIAR IR E A RIS

R EELE—E

Incident in Focus
< The Truth about Nitrate and Nitrite in
Vegetables

Food Safety Platform

< Antimicrobial Resistant
Microorganisms — A Food Safety
Threat to be Monitored

Food Incident Highlight

% Is It Safe To Eat Sprouted Potatoes?

% Bitterness in Angled Loofah and Other
Cucurbit Fruits and Vegetables

Summary of Risk Communication Work

‘e

EFERE

FERIER A (2 B2 (BT R HE)

TBAREE

REHBE

BEERE(RRHEREE)

%8

RERRE ERgERE(ARER)

BEFRE EEHERE(RRERE)

RHEERE SRERBMEBRALREE)

RENEE SREEEYZEZHL)

BRBRE SRAEE(RYZ2H0)

EEHEBE SREL(RR:TE)

BRUAE L B4R CEREm(RARART CERPR)

Editor-in-chief

Dr. Samuel YEUNG

Consultant (Community Medicine)
(Risk Assessment and Communication)

Executive Editor

Dr. Henry NG

Principal Medical Officer

(Risk Assessment and Communication)
Members

Dr. Addi CHAN

Adting Principal Medical Officer (Risk Management)
Dr. Alex FU

Adting Principal Medical Officer (Risk Management)
Dr. Allen CHAN

Senior Veterinary Officer (Veterinary Public Health)
Mr. W M CHEUNG

Senior Superintendent (Centre for Food Safety)
Mr. K'Y YIM

Senior Superintendent (Centre for Food Safety)
Dr. Queenie AU

Senior Medical Officer (Risk Assessment)

Dr. Gabriel CHAN

Senior Chemist (Food Research Laboratory)

HEMERHLEERYMREPONEBAE=EEH=HR

Published by the Centre for Food Safety, Food and Environmental Hygiene Department on every third Wednesday of the month

Incident in Focus

BYE 20 EREE
BEBFERBAXRLRSE

=g —3%
==

RRZAEENRERME EMm RIEY
B ERRMEMRRAEENIN 2R E
MBNEZ—R-AM AARNETHAIHRRT
BORHEE B R OB B R R A I BRI
EHEEAUETE OB 2 BRARATE-T
BRI S R Co B A B

B S P Y B e B e BB B B B

HHREEZEEINABARF FJELE
KRBYTRE REVERESNEEZESR
R HEEBA B AMMTARRETREES
SRS -EARBERN HERETERAH
AOHEE R TRIZIN ABREGBIBET
LHMBYE AL KRR B K R
KBS B B EM

THE (R e e
RN o TR LB o B U B R
7 3% #0 B

BRESERANR
MR - — AR 2k
MR RBRNK
(151 40 48R 32 sz 32
R)PHEES
ERs MEXE
BRE (WS

Vegetables with higher nitrate levels
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The Truth about Nitrate and Nitrite in Vegetables

Reported by Ms. Iris CHEUNG, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

Background

Vegetables are essential components of a healthy diet since they
are good sources of diefary fibres, vitamins and minerals, and have
beneficial health effects against chronic diseases and cancers. However,
some people may have concern on the health effects caused by the
nitrate and nitrite in vegetables. Do people really have to worry about

that? Let's take a closer look info the nitrate and nitrite in vegetables.
Nitrate and Nitrite in Vegetables

Nitrate is widely distributed in the nature and can be found in sail,
water and food, and is a crucial nutrient for the growth and development
of plants. Nitrate can be converted info nitrite naturally and the process
is accelerated in the presence of bacteria. Inside the human gut, nitrate
can also be metabolised into nitrite. Apart from vegetables, humans are
exposed to nitrate and nitrite in many other ways such as from water
and processed meats (e.g. ham and sausages) where they are used as

food additives.

Nitrate  concentration  varies
among different vegetable fypes.
In general, leafy vegetables (e.g.
cabbage and spinach) have higher
nitrate  concentrations, whereas
root vegetables (e.g. potato and
carrof) and bulb vegefables (e.g.
onion and garlic) have relatively
lower levels. For nitrite, its average

concentration in  vegetables s
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Figure 1: Examples of vegetables with different nitrate levels

oxygen inside the human body.
This medical condition is known
as  methaemoglobinaemia  and
affected persons will have their
lips and skin tuned blue. While
methaemoglobinaemia are rarely seen in healthy individuals, young
infants are more susceptible to it because of the immaturity of the
digestive system, resulting in proliferation of bacteria and conversion
of nitrate to nitrite. Also, fetal haemoglobin in young infants are more
easily affected by nitrite and on the other hand they are less capable
to convert the methaemoglobin back fo normal state.  This condition in
babies is called ‘blue baby syndrome'.
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Nitrite may also react with amines to form nitrosamines in the body through a
process known as endogenous nitrosation. Nitrosamine is potentially cancercausing
in experimental animals, but epidemiological studies do not suggest that nitrate intake
from diet is associated with increased cancer risk. When nitrate is consumed through a
normal diet containing vegetables, other bioactive substances such as vitamin C may
inhibit the endogenous formation of nitrosamines. The European Food Safety Authority also
considered that the beneficial effects of eating vegetables and fruit outweigh the potential
risk to human health from exposure fo nitrate through vegetables.

Factors Affecting the Nitrate and Nitrite Contents in Vegetables

(A) Food processing

Nitrate is soluble in water. Studies showed that the nitrate contents of vegetables
decrease upon washing and boiling due to leaching of nitrate into the water. Removing
high nitrate-containing parts, such as peeling the skin of potatoes, is also found to lower
the nitrate contents.

Chopping or mashing of vegetables, whereby releases enzymes in the plant cells that
convert nitrate into nifrite, may cause excessive formation of nitrite. Therefore, it is advisable
to cook vegetables soon after these processing and infant foods such as vegetable puree
should also be prepared for immediately use.

(B) Storage condition

The nitrite concentrations in fresh, undamaged and wellstored vegetables are usually very
low. Studies showed that nitrite formation tends to be inhibited under refrigeration as the
activities of enzymes and bacteria are inactivated. Hence, vegetables are preferably stored
in a refrigerator (at or below 4°C) if they are not cooked immediately.

Cooking can destroy the enzyme activity within the vegetables, but any subsequent
bacteria contamination can result in nitrite accumulation as nitrate is converted to nitrite by
the bacteria. Therefore, if you plan to store cooked food including vegetables overnight,
pack the amount fo be stored after cooking and before sharing among diners. Reduce
the cooling time as far as possible and sfore it in a refrigerator within two hours. You may
consider using root vegetables or bulb vegetables as their nitrate levels are generally lower.

The beneficial effects of vegetables in protecting against cancers and chronic diseases
are wellrecognised. The general public should maintain a balanced diet containing a
variety of vegetables while handle the vegetables properly to prevent nitrite accumulation.

Key Points to Note

1. Nitrate and nitrite are naturally present in vegetables and many other foods.
Consumption of a high level of nitrite may cause methaemoglobinaemia and infants
are more susceptible.

2. Proper food processing and storage are effective in reducing the formation of nitrite in
vegetables.

3. While available evidence suggests that nitrate infake from diet is not associated with
increased cancer risk, consuming vegetables has strong beneficial effects against
chronic diseases and cancers.
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Adyvice to the Public

*  Maintain a balanced diet containing a variety of vegetables for the benefits of health.

e Handle vegetables properly (e.g. keep under refrigeration; wash or peel before cooking;
cook soon after chopping or mashing etc.). For vegetable puree prepared for infants, they
should be consumed immediately and preferably not be stored ot dll.

*  Ifyou plan to store cooked food ovemight, pack the amount to be stored after cooking to
prevent bacterial contamination, and keep the stored food refrigerated

Adyvice to the Trade

*  Properly handle and sfore vegetables (e.g. in cool, dry places or a refrigerator if possible)
to prevent damage of fresh produce.

*  Regularly monitor the condifion of vegetable. Remove those which are deferiorated.
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Antimicrobial Resistant Microorganisms -
A Food Safety Threat to be Monitored
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Reported by Mr. Kenneth YUNG, Scientific Officer,
Risk Management Section, Centre for Food Safety

Antimicrobial resistance (AMR) occurs when microorganisms, commonly
bacteria, do not respond to antimicrobial drugs the same way as before.
Medicines are therefore less effective against infections caused by AMR
microorganisms, otherwise known as ‘superbugs’. As a result, infections are
more difficult to treat and risks of disease spread, severe illness and death
increase. Superbugs are found not only in clinical seftings, but also in the
environment, animals and food. The situation of AMR has been exacerbated
due fo factors like misuse of antimicrobials in humans, livestock and agriculture.
A comprehensive surveillance programme of AMR collects data under different
sectors, which is an infegral part of the risk analysis framework from the
perspective of food safety. This article aims to discuss the surveillance of AMR
in food.

Purpose of Foodborne AMR Surveillance

Surveillance data of foodborne AMR, together with data of antimicrobial use,
may help to identify potential relationship between the prevalence of foodborne
AMR and the use of antimicrobials in animal sector. Surveillance programme is
also one of the sources of information for foodborne AMR risk assessment. It may
help authorities to monitor the risk along the food chain, identify new trends of AMR
in food, deduce relevant interventions and evaluate their effectiveness.

Surveillance of Foodborne AMR

In view of global concern of the issue, surveillance of foodborne AMR s in
place in many parts of the world, e.g. Denmark, the Netherlands and the United
States. While the details of foodborne AMR
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and the Food and Agriculture Organization
of the United Nations have prepared
guidance document or guidelines fo
assist countries and stakeholders in the
*  development of integrated surveillance
programmes of foodborne AMR bacteria.
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Type and source of food samples
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R 2 E B B Figure 2: Food samples are prepared and processed so that bacteria present in food can
WEEE RSB be culturqd, isolated and ic_fentified, Antimicrobial suscgptibility tests are condqcted
SO N R to determine whether the isolated bacteria are susceptible or resistant to certain
iEW) ~ k4&=2xgf antimicrobials. Genetic properties of the bacteria are characterised and analysed to better

understand the resistance mechanisms.
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land or sea, animal or plant origin, raw or
ready-to-eat, imported or locally-produced,
could be collected for surveillance of
foodborne AMR. When deciding the type
and source of food samples collected
for surveillance, purchasing habits of the
consumer, consumption pattern and likely prevalence of AMR in food should be
taken info consideration. Food originated from livestock, such as beef, chicken and
pork, represents the major route of human exposure to foodborne AMR pathogens,
and is therefore the main focus of many surveillance programmes. Other food items
such as food of plant origin (e.g. leafy greens) and ready-to-eat food (e.g. sashimi)
could also be sampled. Food collected at refail level could facilitate monitoring of
foodborne AMR near the end of the food chain.

Type of bacteria to be monitored

Bacteria, such as Escherichia coli and Enferococci, are commonly found in
food animals. These bacteria may harbour and transfer resistance genes to human
pathogens or other commensal bacteria in the intestine of food animals. Zoonotic
bacteria, such as Salmonella and Campylobacter, are also commonly fargeted
bacteria in many surveillance programmes.
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Type of tests and analysis fo be conducted

AMR microorganisms are isolated from food samples and then identified.
Genetic analysis and typing of bacteria are often conducted to facilitate the
characterisation of resistant genes for tracing and epidemiological purposes.
Bacterial isolates resistant to three or more classes of antimicrobials are sometimes
described as multidrug-resistant, and usually of a higher concern.

Data reporting

Data and results of foodborne AMR surveillance should be communicated
with different sectors and stakeholders, with an aim to achieve infegration and
share of data across sectors with combined reporting of AMR and antimicrobial
use, so as to facilitate possible inferventions.
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Recently, there have been some online discussion on whether sprouted potatoes
can be eaten. In fadt, it is unwise to put these sprouted tubers on your plates as they
may contain high levels of glycoalkaloids.

Glycoalkaloids are naturally produced toxins occurring in all parts of a potato
plant. While concentrated in flowers, sprouts and skins, their contents are much lower
in tubers. Since glycoalkaloids are heat stable, they are not decomposed by cooking.
Consuming food with high amounts of glycoalkaloids may cause gastrointestinal
discomfort such as nausea and diarrhoea.

Potatoes should be stored in a cool, dry and dark place to minimise
glycoalkaloids formation. When buying potatoes, choose the intact ones without cuts,
bruises or roften parts. Prolonged storage should be avoided. Peel the skin and cut
away the parts that show damage (e.g. cuts and bruises), rotting, green colouring
and sprouting before cooking. When in doubt, discard the entire potato.
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Bitterness in Angled Loofah and Other Cucurbit Fruits and Vegetables
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The media has recently reported an incident where a person suffered from days
of diarrhoea after consuming bittertasting angled loofah that he cultivated himself.

It is known that fruits of the cucurbit family plants, which include many commonly
consumed fruits and vegetables, such as angled loofah, zucchini, cucumber, bitter
gourd, pumpkin and watermelon, may at times form significant levels of cucurbitacins
naturally. Cucurbitacins impart a bitter taste at low dose but can cause nauseq,
stomach cramps and diarrohea if sufficient amount is consumed. Food poisoning
cases have been reported worldwide from consumption of bitter cucurbit fruits.

While most of the commonly-consumed cucurbit fruits are not bitter, cucurbitacins
may occasionally accumulate when the plants backmutate, form hybrids with bitter
varieties of cucurbits, or become siressed from adverse growing conditions or insect
infestations. Consumers should avoid consuming fruits and vegetables when they
taste turn bitter in taste or differ from their usual taste, and seek medical attention
promptly if feeling unwell after consumption.
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