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Understanding Pesticide Residues in Crops

Y R2
Centre for Food Safety

Reported by Dr. Ken CHONG, Scientific Officer,
Risk Assessment Section,

Centre for Food Safety

In April and May, a green group announced a
series of reports alleging that multip?e pesticide residues,
including some that were prohibited in the Mainland,
were detected in vegetables, loose tea leaves and tea
bags collected in the Mainland and Hong Kong, and
considered pesticide abuse was a serious problem.
What are the public health implications if pesticide
residues are found in crops? In this issue, let’s take a
closer look into this subject.

Pesticide “RESIDUES” and Their Safety Assessment

To-date, the use of pesticides for effective pest
management remains the prevalent practice of modern
agriculture. The application of pesticides in a way
strictly follows Good Agricultural Practice JGAP) can
ensure the levels of pesticide residues in food as low as
practicable. In general, Maximum Residue Limits (MRLs)
stipulated in law are the maximum concentrations of
pesticide residues to be legally permitted in or on food
and agricultural commodities. They are set for individual
pesticide-food pairs, established by field trials using
GAP. Internationally, the Codex Committee on Pesticide
Residues, under the Codex Alimentarius Commission, is
charged to set standards including MRLs for pesticides
in foods based on the recommendation of the Joint Food
and Agriculture Organization (FAO) / World Health
Organization (WHO) Meeting on Pesticide Residues.

Regarding the scFeP/ aspect of pesticides, we will
make reference to the safety reference values established
based on scientific studies. The safety reference values
are set based primarily on the toxic nature of the pesticide
chemicals in animal models. The safety reference value
of a pesticide is the amount of pesticide intake (per body
weight) below which adverse health effects are unlikely
to occur. The safety reference values usually have large
safety margins and they also include benchmarks for
prolonged exposure. For
example, Acceptable
Daily Intake (ADI) is a
chronic safety reference
value.  The lifelon

consumption of food wit

pesticide residue below
its ADI would be unlikel

to cause adverse healt
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Apply the pesticides at the right time
to allow sufficient time for them to
decompose [
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Only use the registered pesticides
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Proper use of pesticides in accordance with Good Agricultural Practice (GAP)
can reduce the levels of pesticide residues in food to minimal levels.

effects. The WHO has set
safety reference values for
pesticides commonly used
worldwide.

Pesticide residue
level in a food item
found  exceeding its

corresponding MRL does
not automatically mean
that the respective safety
reference value would be
exceeded. The diefary
health risk of a pesticide
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residue is assessed by comparing the overall intake of the residue
in food to the respective safety reference value. MRLs are very
conservative estimates of pesticide residue levels in food based on
GAP and the actual residual levels in food are often substantially
lower than the MRLs. Occasional exposure to pesticide residue
levels above their MRLs will not cause immediate health risk under
normal situations. Simply speaking, food detected with pesticide
residues below MRLs is safe for consumption.

Multiple Pesticide Residues

The presence of multiple pesticide residues in food may arise
from many causes. For example, alternating use of pesticides of
different cKemica| groups is often recommended to prevent the build-
up of pesticide resistance. Different pesticides may also be applied
at different growing stages of a crop for controlling different target
pests. Both are normal agricultural practices likely to result in ﬁ1e
detection of multiple pesticide residues in the final produce. From
the risk assessment perspective, multiple pesticide residues should
not raise health concern if their respective exposures are below their
respective safety reference values.

As for the claim on "non-permitted pesticides”, it should be
noted that some pesticides are prohibited from use in certain
crops but not in (Jh) kinds of crops, i.e. the prohibition applies to
specific “pesticidefood” pairs. The pesticide residues detected in
the samples concerned may not be a result of blatant violation of
prohibition. Further investigation would be required to reveal the
potential sources of contamination.

Follow-up Actions

With regards to the reports of the green group, the CFS had
evaluated their testing results and took samples of vegetables from
relevant vendors for testing of pesticide residues. All results were
satisfactory. The CFS will liaise with the Mainland authorities for
follow-up actions.

The CFS has in place vigorous surveillance programmes for
food commodities to safeguard public health. In recent years, the
results of the CFS’s pesticide residues surveillance programme have
been highly satisfactory. From January 2009 to March 2012, more
than 57 000 samples were tested and only four unsatisfactory
results were recorded. Nevertheless, there is absolutely no room
for complacency. The Government has further stepped up its efforts
to regulate pesticide residues in food. The Legislative Council has
recently passed a pesticide residue in food regulation which provides
comprehensive control of pesticide residues in food in Hong Kong.
The regulation will come into operation on 1 August 2014 after a
grace period of some two years.

Key Points to Note:

1. The international communities allow the presence of
pesticide residues in food at levels that are unlikely to
pose risks to human health.

2. The application of pesticides in a way strictly follows
GAP can reduce the levels of pesticide residues in
food to minimal levels.

3. The Government introduced a regulation specifzing
MRLs for effective control of pesticide residues in food
to further enhance the protection of public health.

Advice to Trade

+  Observe GAP to ensure that only the minimum amount of
pesticide is applied to food for achieving pest control need.

Advice to Consumers

«  Take a balanced diet and eat a variety of vegetables and fruits,
and drink a variety of tea so as to avoid excessive exposure to
pesticide residues from a small range of food items.

+  Some pesticide residues can be removed substantially by
washing and the risk can be reduced by:

Wash vegetables well in clean running water, soak in water
for one hour and then rinse before further preparation.

Rinse loose tea leaves or tea bags with water before use.
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Reported by Mr. Arthur YAU, Scientific Officer,
Risk Assessment Section,

Centre for Food Safety
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This is the last article of a series of three that focuses on marine toxins
originating from minute organisms (e.g. planktons) which can affect seafood
safety. In the last issue, we discussed about the paralytic shellfish poisoning
(PSP). We will talk about four other shellfish poisoning toxins in this article.

Other Shellfish Poisoning Toxins

Other than the paralytic shellfish poisoning that we discussed in the last
issue, there are four other shellfish poisoning toxins that are more commonly
known to the shellfish trade, scientific and regulatory communities worldwide.
They are namely diarrhoetic shellfish poisoning (DSP), amnestic shellfish
poisoning (ASP), neurologic shellfish poisoning (NSP) and azaspiracid
shellfish poisoning (AZP).
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Table 1: Features of DSP, ASP, NSP and AZP toxins
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Diarrhoetic Shellfish Amnestic Shellfish Neurologic Shellfish
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Azaspiracid Shellfish

Poisoning (DSP)

Poisoning (ASP)

Poisoning (NSP)

Poisoning (AZP)

Symptoms of poisoning

Diarrhoea, nausea, vomiting
and abdominal pain

BT RALIENE
Vomiting, abdominal cramps,
diarrhoea, headache and ﬁ)ss
of short term memory
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Symptoms are similar to PSP:
paresthesias around the head
and the extremities, dizziness,
ataxia, muscle pain and
gastrointestinal symptoms
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Planktons producing the Dinoflagellates Diatoms Dinoflagellates Dinoflagellates
toxins
HRE% FECE WA TR AEE e
oyt el %Edél;%cc'd Domoic acid Brevetoxins Azaspiracid
Pectenotoxins
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Yessotoxins
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Properties of the toxins Heat-stable and lipophilic Water-soluble Helctt)lond acid stable, lipid Relatively stable
soluble
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Symptoms are similar to DSP:
severe diarrhoea, vomiting,
abdominal pain & occasional
nausea, chills etc.
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Time for symptoms to
appear after consumption

B

Half to a few hours
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15 minutes to 38 hours,
median 5.5 hours
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Half to three hours

1228 24/\bF
12 to 24 hours

toxin-producing planktons
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including Hong Kong
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Seafoods affected Mussels, scallops, oysters, TBFEENY - 58 - BElR - 827 | Oysters, clams, mussels, Mussels, oysters
clams, cod Mussels, clams, razor clams, | cockles, fish

scallops, gastropods, crabs,

lobsters, anchovies
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Common distribution of the Widely distributed,

Ways to Reduce the Chance of Shellfish Poisoning

Although depuration of harvested shellfish (the process of purifying shellfish
in clean water under specific conditions) is practised in certain regions, it
does not guarantee shellfish are free of toxins as the effect of depuration is
S, Al ok BB 5 B KE = 2= 0 O.58 5 |y Toum  affected by numerous factors, including the species of shellfish and toxins
?anﬁ?i%%%ﬁ%g;érgfgm E;ﬁiﬁﬁﬁ; involved, as well as the condition and intended effect of depuration. Regular
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monitoring of shellfish farming and harvesting areas are preventive measures
to control the effect of shellfish poisoning toxins in shellfish harvested for
human consumption. The trade should source shellfish from reliable suppliers
and avoid obtaining shellfish collected from areas that have been affected by
shellfish poisoning organisms.
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Consumers should avoid consuming the digestive and reproductive glands
of shellfish where much of the toxins often concentrate. Where possible, all
organs of bivalves should be discarded and only the adductor muscles should be
consumed. The cooking liquid should also be abandoned. One should always
buy shellfish from reliable sources, and scrub and clean the shells thoroughly
before cooking. Overindulgence in shellfish should be avoided.
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Undeclared Food Allergen Found in Pizza Ingredient

On 2 May 2012, the Centre for Food Safety (CFS) issued the
first food allergen alert to advise consumers allergic to milk proteins
to stop eating a prepackaged pizza mix product since milk protein
was found to be present but not listed on the food label. The trade
was notified immediately to stop selling the product.

Food allergens are food that can cause food allergies, where
they cause an immunologic response in sensitive individuals.
People who are allergic to milk protein may develop symptoms like
vomiting, diarrhoea and rash upon consumption and in severe cases
anaphylactic shock.

In Hong Kong, all prepackaged food are required to indicate the
presence of the eight specified allergens (sulphite, cereals containing
gluten, crustaceans, eggs, fish, milk, tree nuts, peanuts, soybeans
and their products) according to the requirements of the Food and
Drugs (Composition and Labelling) Regulations. Starting from April
2012, compliance test results of prepackaged food samples with
allergens detected but undeclared are published in the CFS Monthly
Report. Individuals with food allergies are advised to take note of
future alerts issued on the CFS website and to subscribe to E-news to
receive e-mail notifications.
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Formaldehyde in Fresh Vegetables

Following recent media reports on the use of formaldehyde, a chemical
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not permitted for use in food in Hong Kong, to keep Chinese cabbage in transit
fresh in the Mainland, the Centre for Food Safety has collected vegetable
samples from the local market for testing. All samples were found negative for
formaldehyde.

Formaldehyde is a chemical used mainly for the production of plastic resins
but can also be used as fungicides or preservatives in cosmetics. Although
formaldehyde is not a permitted food additive according to the regulations,
it occurs as a natural metabolic intermediate at low levels in a wide range
of raw foods including fruits and vegetables, meat, fish, crustacean, dairy
products, efc. Ingestion of small amount of formaldehyde is unlikely to cause
any acute effects. Furthermore, since formaldehyde is soluble in water
and highly volatile, as a precautionary measure, consumers are advised to
thoroughly wash and soak vegetables in water and adequately cook them
before consumption. Also, traders should not add formaldehyde to food.
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