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Calcium Oxalate — the Stinging Crystals in Plants
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Reported by Dr. John LUM, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

In August 2020, the Centre for Health Protection of the Department
of Health investigated a suspected food poisoning case related to
calcium oxalate raphides. In fact, among plant poisoning cases referred
to the Hospital Authority Toxicology Reference Laboratory from 2003 to
2017, around onefourth are related to calcium oxalate raphides. So,
what is calcium oxalate and why does it hurt?

BR-IEERSEHE? SRS H AR
=2 Ouch! Why Does Calcium Oxalate Hurt?
B $T 24 (o] 2 i Aﬁ.ﬁ_ﬁﬁ,ﬁ{% ? Many plants confain oxalates. Some oxalates, such as sodium
and potassium oxalates, are water
FEEMES e soluble, and others form insoluble
EEME-ERE crystals, such as calcium and
AACEMR - Blm ~ magnesium  oxalates.  Calcium
B BEE R oxalates crystals have been found
M ELEERTE in more than 200 plant families and
By S BE, By E R | in almost all types of tissues of these
T R B R 5 o O &) = I;iﬁéﬂg%@%ﬂ%g;’ m plants, ir;]cluding leaf, stem, root and
ﬁ200 %1@ *E #@ *Sl- e le-shaped calcium oxalate raphidesf*  even anther.
BRETFRAIEL Calcium oxalate crystals are
B AES B1E found in several shapes in plants,
ELRABESE | including needleshaped ‘raphides’,
B S BT pencil-shaped ‘styloids’, block-shaped
2o ‘crystal sand’ and  rosette-shaped
7T ‘druses’. Among them, the needle-
EYMHRHE Fia: _i!jﬁéﬁg‘&fj?gtpsjﬂggﬁﬁﬂﬂg‘—“ﬁé#fﬁﬂgo shaped raphides catch the most
BiSREAYE mBRrEEEEESRELETEMY) clinical attention.
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Figure 1a: Microscopic examination of calcium oxalate
raphides in the stem and corm of wild taro.

(Courtesy of the Hospital Authority Toxicology Reference
Laboratory)

The sharp  needle-shaped
raphides are packed in bundles
within plant cells. Damage to the
plant cells during chewing causes
water to enter and swell up the cells. This stimulates the forceful propulsion
of the sharp raphides into the surrounding environment, stabbing the
sensitive fissues of the fongue, gums and throat and resulting in tissue
injuries in the oral cavity.

Some Calcium Oxalate Crystals Are Less Irritating

It is believed that the needle-shaped calcium oxalate is the most
irritating, while other shapes are less likely to inflict damage. The
calcium oxalate crystals of wild taro are needle-shaped, compared with
those blockshaped ones found in spinach. Therefore, although calcium
oxalate crystals are present in both wild taro and spinach, only the
crystals in wild taro can cause agonising iritation, whereas those in
spinach have little effect.

Besides the shape of the calcium oxalate crystals which mainly
contributes to the irritating effect, other factors are also involved. For
example, the presence of enzymes in some plant cells that facilitate
the breakdown of proteins may further potentiate the irritation through
triggering an inflammatory reaction. Some raphides even have grooves
which hold these enzymes. This is the reason why the acrid taste of raw
edible faro is substantially reduced after cooking, as cooking destroys
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Figure 1b: Microscopic examination of a leaf sample from a
food complaint case, showing the presence of calcium oxalate

raphides in the sample.
(Courtesy of the Government Laboratory)
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the enzymes. However, cooking cannot
remove the poisoning effect of wild taro and it
should not be consumed.

Presentation of Calcium
Oxalate Poisoning

The symptoms of calcium oxalate
poisoning are mainly localised, causing
oral and sometimes upper airway irritation.
Systemic absorption of the chemical is
nevertheless rare, as the instantaneous pain
and swelling of the mouth caused by raphides
usually stop the affected person from further
ingesting a significant quantity of the plant.
Rapid and immediate in onset, these symptoms
are mild in most cases, usually resolving within
a short period of time.

Suspected Food ltems Related
to Calcium Oxalate Raphide
Poisoning

g HA1600(%
Magnification 1600X

Locally, previous food poisoning cases
of calcium oxalate raphides mainly involved
the consumption of wild taro, which is
known to contain calcium oxalate raphides.
Other cases involved different types of vegetables, such as water
spinach, Chinese white cabbage, Chinese flowering cabbage and
watercress. These vegetables are not supposed to contain calcium
oxalate raphides, and it is postulated that the vegetables might have
been mixed with small amount of raphide-containing plants and
consumed. In some of these incidents, leaves of wild taro may have
been used to wrap or cover vegetables during fransportation and
processing.

Prevention
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BRI Tafs B 5 = & & Figure 2: Leaf of wild taro, which is known to
=+, = ; < s , 3+ contain calcium oxalate raphides. Broken parts remove calcium oxalates from the toxic plants. The most effective
‘717: & iy o 1’%@ A Bl $E+%+ i of the leaf may contaminate vegetables during \yqy to prevent calcium oxalate poisonin Pis not to consume plants

BREEEYS REMHERANER  transportation or processing. oL P 98! . P
that are not known to be edible, and to avoid their contamination

to edible vegetables.

Calcium oxalate crystals cannot be dissolved in water and
are heat resistant. Therefore, washing and cooking cannot reliably

S EEHIE Key Points to Note

1 — Y (BB E)aE RS RIS 1) 1. Som.e plants (e.g. wild taro) are known to contain needleshaped calcium oxalate
B raphides and should not be consumed.

). B A SELIE B R 3R O P AR R S 2. Upon ingestion, calcium oxalate raphides cause tissue irritation and pain in the mouth.

3. BB E I RA SR A ) E R ST B B 3. Washing and cooking cannot reliably remove calcium oxalate raphides from plants.

Advice to Consumers

MHBEENES

o FHEBYAEES(BIMEFF) UMK E- e Never pick and eat wild plants such as wild taro, as they could be poisonous.

o MuEMHEEREERR *  Buy vegetables from reliable suppliers.

o EMREFIREHRNFNTIPEY RE- *  Remove any unidentified plants and objects mixed with vegetables.

o EBRBURENE BB KRE-MNAERGHNBY JRE— ¢  Incase of feeling unwell after food consumption, seek immediate medical attention and
HEBERES bring along the food remnant, if any.

HERNES Adyvice to the Trade

o TEERMNMIEEGRAB FTEUFFEBEXACRE -
3R B PIEEE SRR

o EfRFEAEMAIRABIVEY - c

Do not use leaves of wild faro to cover or wrap vegetables during transportation and
processing, as they may cross-contaminate the vegetables.

Care should be taken to prevent the mixing of vegetables with other inedible plants.
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Let’s Join Together: Uphold Food Safety of Food Delivery
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Figure 3: Proper hygienic practices and temperature control for food

TeYREs

Reported by Mr. Allan YUEN, Chief Health Inspector,
Risk Communication Section, Centre for Food Safety

Background

Upon the on-going COVID-19 epidemic,
food delivery from food premises is becoming
more popular. With the advance of mobile
applications and technology, food orders
can be easily made at people’s fingertips.
Involving @ number of handling procedures
from the kitchen to the customers’ table,
food delivery can however raise concerns
on food safety risks arising from a lack of
suitable temperature control and risk of
cross-contamination throughout the delivery
procedures. Food operators, delivery service
staff concerned and customers have to join
hands to ensure the delivery of food safe for
human consumption.

Food Safety Risks of Food
Delivery from Restaurants

Serv‘a

T%JXE@%‘%% (BHRIERIZIERS R, 1

Sd HFE (ERYRRAR)
No overloaded delivery (Avoid prolonged
delivery time and have a better routing)

OSER%EF
Observing personal hygiene

especially wearing a mask and
washing hands

ARENRK60EMN L

Hot food above 60°C It is not uncommon for food operators

to prepare food in advance to cater for the
surge in demand during peak hours. Partially
processed ingredients or cooked meal sets
will be stowed for some time till being finally
reheated and packed for delivery. The longer the time for food preparation,
delivery and customers’ deferred consumption, the higher will be the risk of
the growth of food-poisoning bacteria of the food left within the temperatures
between 4°C and 60°C, the temperature danger zone. In addition, distorted
and improperly sealed packaging, inadequate thermal insulation of food
containers and unhygienic handling such as tampering the food by dirty bare
hands or altering the packaging in the course of delivery also pose risks of
cross-contamination of the food.

Tips for Safe Food Delivery

Although advanced food delivery mobile applications enable food caterers
to take more orders from scattered locations, both food caterers and delivery
agents should pay heed to monitoring realife hygienic practices of staff on
food storage and delivery. The Hazard Analysis Critical Control Point (HACCP)
plans or HACCP-based food safety systems are well-recognised and effective
tools for the food delivery services to systematically analyse and identify
possible control points against different food hazards from food preparation,
packing and storage to, finally, delivery. Risk control points should be focused
on food hygiene during preparation, food temperature control and hygienic
measures to secure cleanliness of all food contact surfaces during food delivery.

Advice to Food Business Operators

Food handlers should adopt the Five Keys to Food Safety and implement
the HACCP system, or follow its principles, to ensure food safety. On food
handling, food business operators should also prepare food timely to match
the delivery. Staff have to practise hand hygiene by washing hands before
handling food for delivery. Good thermal insulated delivery containers of
durable materials with fitted covers should be used. Store food packs in a clean
and dry designated area pending delivery. Cold and hot food packs should
not be put fogether in the same bulk container to avoid undesirable temperature
maintenance.

Advice to Food Delivery Service Providers

Food delivery agents should safeguard food against cross-contamination
by hygienic transportation means and close monitoring of the right storage
temperature. The service management should control strictly its delivery capacity
by checking the time record against any delayed deliveries. Well-organised
logistics can also shorten the food delivery time.



https://www.cfs.gov.hk/english/programme/programme_haccp/programme_haccp.html
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https://www.cfs.gov.hk/tc_chi/consumer_zone/consumer_zone_5_Keys_to_Food_Safety.html

RMRELEH

TETEFNR o 5—Ht1THE  September 2020 ¢ 170th Issue

Food Safety Focus

BREERR - EEREFHNRRBEFZEER B NEER
BT (BIUIRITF A R AR AU m o

RRBYBDRERERARA > ARRIEINERC0EN L - %
BRIRFFINB ARSI T » TR SRRV FRZERES UM
BE - BT RYBEIESIE - IRES TAFEEMNEHNRY)
B sE R IE R PN S B MICE 2 BN IRIERE T ©

T RER A ENHERNMINEREPTIBEEHENRY -
DB R R - HEEEAIINERYRER > EFIBHERANER
¥) o ERXIEH BEREERENRY) » TEES - RYEREREL
BNRR > MEIERNRYRFEIZIR2 B K4/ ) BRI R -

Contact surfaces of delivery containers and motorcycle storage
compartment like rear trunk or tail box case should be cleaned by sanitisers,
disinfectants or liquid soap thoroughly before and after each delivery.

Store cold and hot food separately in insulated bags and keep hot food
at above 60°C and cold food at or below 4°C. Installation of thermometers for
temperature records at containers and food storage compartment are useful for
validating food temperature control measures. Staff are reminded to organise
well the delivery load to minimise unnecessary ransacking and exposing the
food packs at ambient temperature.

The public should place orders of appropriate food amount from reliable
suppliers or catering premises of close proximity to avoid long-haul delivery.
Consumers are encouraged fo order thoroughly cooked food from food delivery
service. Delayed delivery or food with noticeable packaging defects should be
rejected. Delivered food has to be consumed immediately, whereas leftovers
should be handled according to the two-hour and fourhour principle.
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Be Cautious of Excessive Methylmercury in Fish

Recently, sample of imported prepackaged frozen green wrasse fillet was found
to contain methylmercury exceeding the legal limit. Affected products were removed
from shelves and recalled.

Methylmercury is a metallic contaminant in seafood. For many kinds of fish,
the methylmercury levels are low. However, we should take note of some large or
predatory fish such as sharks and swordfish which may contain higher levels of
methylmercury. Excessive intake of methylmercury may affect our nervous system and
hinder foetal brain development.

Fish contains many essential nutrients including omega-3 fatty acids,
docosahexaenoic acid (DHA) and high quality proteins. Consumers are advised
to consume different kinds of fish. This helps to avoid excessive exposure to
methylmercury from a limited range of food while obtaining essential nutrients.
Expectant mothers, women planning for pregnancy and young children should
minimise eating predatory fish. The trade should inform consumers of the fish types
and the ingredients of fish products for sale.
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A local organisation has recently released a report on detection of acrylamide
in certain fried snacks.

Potentially causing cancers in experimental animals, acrylamide is formed during
cooking of carbohydrate-rich food in the presence of the amino acid asparagine
and reducing sugars at over 120°C. The Total Diet Study conducted earlier by the
Centre for Food Safety (CFS) revealed that the overall acrylamide intake among local
adults was lower than that of many western diets. Locally, while stirfried vegetables
were the main contributor to dietary intake of acrylamide, snack foods ranked sixth
among other food groups.

All along the CFS encourages the food trade to follow the CFS guideline to
reduce acrylamide in food. The public should maintain a balanced and varied diet
and avoid overindulgence in deepried foods. When choosing to deepHry, aim for
a golden colour and avoid cooking for too long at too high a temperature. Blanching
leafy vegetables before stirfrying or cooking them by boiling or steaming can also
reduce formation of acrylamide.
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https://www.cfs.gov.hk/english/programme/programme_firm/programme_tds_1st_HKTDS_report6_Acrylamide.html
https://www.cfs.gov.hk/english/food_leg/files/Acrylamide_E_New_3.pdf
https://www.cfs.gov.hk/tc_chi/programme/programme_firm/programme_tds_1st_HKTDS_report6_Acrylamide.html
https://www.cfs.gov.hk/tc_chi/food_leg/files/Acrylamide_C_New_3.pdf
https://www.cfs.gov.hk/english/whatsnew/files/Precautions_for_Food_Delivery_Agents_on_the_Prevention_of_COVID-19.pdf
https://www.cfs.gov.hk/english/whatsnew/files/Precautions_for_Food_Delivery_Agents_on_the_Prevention_of_COVID-19.pdf

