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Toxic Glycoalkaloids in Potatoes

Reported by Mr. Johnny CHU, Scientific Officer,
Risk Assessment Section,

Centre for Food Safety

In September 2015, the Centre for Food Safety (CFS) was
notified of a food poisoning case involving two persons from the
same household. They developed tongue numbness and a burning
sensation in their mouths immediately after eating cooked potatoes
prepared at home on the evening of 17 September 2015. Both
sought medical treatment but did not require hospitalisation. They
were in stable condition and their symptoms gradually resolved.
Solanine was detected in the raw potato sample provided by the
household and in a urine sample of one of the victims. The findings
were compatible with solanine poisoning. Potatoes are known
to contain glycoalkaloids which may induce gastrointestinal and
systemic effects if consumed in high amounts. Local consumers
are seldomly exposed to levels of glycoalkaloids that cause serious
health effects. However, there have been in the past occasional
reports of shortterm adverse symptoms, usually from eating
potatoes that contain elevated amount of glycoalkaloids.

Glycoalkaloids in Potatoes

Glycoalkaloids are naturally produced in potatoes (Solanum
tuberosum) and the main glycoalkaloids are alpha-solanine and
alpha-chaconine which together account for 95% of the total
glycoalkaloid content.

Glycoalkaloids occur in all parts of a potato plant. The highest
glycoalkaloid  levels
are found in flowers
and sprouts while the

lowest is in potato
tubers. According
to literature, the
total  glycoalkaloid

content of commercial
cultivars of tubers may
vary between 10 and

Tubers
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potato tubers, but concentrate in the sprouts, peel and the area
around the potato ‘eyes’ (Figure 2). In normal tubers, glycoalkaloids
are concentrated in a small 1.5 mm layer immediately under the
skin (i.e. 30 to 80% of the glycoalkaloids are found in the outer
peel). According to a study conducted by the CFS in 2007, the
glycoalkaloid content (alpha-solanine and alpha-chaconine) of
five cultivars of tubers available in the Hong Kong market ranged
from 26 to 88 mg/kg fresh weight. While glycoalkaloids were
below 10 mg/kg in the flesh of these potatoes, glycoalkaloids
in the peel varied between 90 and 400 mg/kg. Hence, with
normal tubers, peeling of potatoes will greatly reduce the levels of
glycoalkaloids present.

Increase of Glycoalkaloids During Storage

Prolonged exposure of potato tubers to light on the store
shelf or at home will stimulate the occurrence of two independent
reactions near the surface of the potato tuber: the formation of
green colour and glycoalkaloids. The appearance of green colour
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Jﬁ‘lf  REEDHIHIRMEL RBIENRIE s called “greening” and it indicates the formation of chlorophyll.
KRBT ELREEAYR - HE244EMIEER  Since the formation of chlorophyll and glycoalkaloids occurs
TBA 4R  EFMETEASSE . mpRi side by side “greening” is considered to be an indication for an
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Peeling and removing parts that show
sprouting greatly reduce the level of

glycoalkaloids
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Figure 2. Parts of a tuber with the greatest concentrations of glycoalkaloids

Damage to tubers also causes
increased synthesis of glycoalkaloids;
hence, damaged potatoes on the
store shelf generally contain elevated
levels of glycoalkaloids.

Public Health Significance

High levels of glycoalkaloid are
toxic to humans. Acute symptoms,
which generally occur 30 minutes
to 12 hours after ingestion, include
nausea, vomiting, stomach and
abdominal cramps, and diarrhoea.
More severe cases of glycoalkaloid
poisoning may be accompanied by
a variety of neurological effects (i.e.
drowsiness, restlessness, shaking,
confusion, weakness, and disturbed
vision).  However, it is unlikely
that humans would eat potatoes
containing high, fatal glycoalkaloid

MABEEAR  RASRENEELEY

MEENBBEAT2008R » KES "
B MASLHRENOEFNRR(R —
E3) o E

. 200
REFER
RMEZHEZEEGRERRYTMN
RRAPRSTRNEREE  BEE | | BEASESRGEEN
DB ATHEE ﬁ%% W) OO%%EE*@_&L =T Some consumers can taste the bitterness
MiRAT2 LR o« KELHHEEYMPH -

FCR A ESORE - N - TR
EEBHENRYVAEEHRARAE
> REREIAT
POEERBRZRYPSERE
EETARTEREHAEERETR 0 N

flavours

EERZHRE LR

Generally accepted safe upper limit

WRE - OB

A bitter taste and a burning sensation in the mouth

| BELENEENTFEAFTI0E150ZRZE
Commercial cultivars vary between 10 and 150 mg/kg

| EEEEATERN002R) B H A OkE
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doses because glycoalkaloid concentrations
above 200 mg/kg are associated with a
bitter taste and a burning sensation in the
throat and mouth (Figure 3).

Regulatory Control

Codex has not established any
food safety standard for glycoalkaloid levels
in food; however, the generally accepted
safe upper limit is considered to be 200 mg
glycoalkaloids per kg of fresh potato. There
is no specific regulation on glycoalkaloids
in food stipulated in the laws of Hong Kong.
Nevertheless, all foods for sale in Hong
Kong must be fit for human consumption.

Actions Taken

Upon the notification of the food
poisoning case, the retailer was instructed
to withdraw the potatoes concerned off the
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Preventive Measures

While levels of glycoalkaloids in
commercial potato varieties are unlikely to cause adverse health effects, improper
storage (e.g. exposure fo light) or damage to the tubers can lead to rapid production of
glycoalkaloids. The increased glycoalkaloid content cannot be significantly reduced
by cooking (i.e. baking, boiling, frying, and microwaving) because glycoalkaloids
are heat stable and only begin to break down between 230°C and 280°C. Hence,
the public is advised to store potatoes properly (i.e. in a cool, dry, dark place). To
reduce the amount of glycoalkaloids in potatoes, the public is also advised to peel the
skin and to remove the parts of the tuber that show damage, rotting, green colouring
and sprouting before cooking. In more severe cases, discard the entire potato.

Key Points to Note:

1. Glycoalkaloids occur naturally in potatoes and are toxic to
humans at high levels.

2. Glycoalkaloids are concentrated in the peel and prolonged
exposure of tubers to light will stimulate the formation of
glycoalkaloids near the surface of the potato tuber.

3. Glycoalkaloids are not broken down by cooking or frying.

Advice to the Trade

+  Display potato tubers in areas with low light intensity. Shut lights off at
night over the potatoes, or cover the potatoes with brown paper sacks.

*  Keep potatoes cool and dry.

Advice to the Public

+  Buyon an “as needed” basis to avoid the need for long-term storage.

+  Store potatoes in a cool, dry, dark place.

+  Peel the potatoes before cooking can reduce the amount of glycoalkaloids.

Cut away any parts that show damage (cuts and bruises), rotting, green
colouring and sprouting before cooking. In severe cases, discard the
entire potato.

» Do not eat potatoes that taste bitter or cause a burning sensation in
the mouth.
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Cancer-causing Chemicals in Fats and Oils

Reported by Dr. Ivan CHONG, Veterinarian and Ms. Janny MA, Scientific Officer,
Risk Assessment Section,
Centre for Food Safety

In this last article of the series, we will mainly focus on the carcinogenic
chemicals, i.e. aflatoxins and benzo(a)pyrene (B[a]P), that may be present
in fats and oils.

Aflatoxins

Aflatoxins are a group of highly toxic mycotoxins produced by
fungi of the genus Aspergillus, including A. flavus, A. parasiticus and A.
nomius. The four main aflatoxins found in contaminated plant products
are aflatoxins B1, B2, G1 and G2.

The International Agency for Research on Cancer (IARC) of the World
Health Organization classifies aflatoxins as human carcinogens (Group
1); with the liver being the primary target organ.

Major foods commonly associated with aflatoxin contamination
include corn (maize), peanuts (groundnuts), tree nuts as well as other
oilseeds. Therefore, it is not surprising that crude vegetable oils, e.g.

peanut oil, may contain aflatoxins. As a result,
pressing of oil-bearing crops contaminated with
aflatoxins may result in their presence in the oil.

Aflatoxins are nearly completely removed by
the process of oil refinement. However, proper
storage and handling of these oil-bearing crops
(e.g. maintaining low moisture levels to prevent
the growth of aflatoxigenic fungi and aflatoxins
production) are still important in order to minimise
the risk, especially for those oils which do not
undergo any refining process.

Benzo(a)pyrene

Bla]P is a kind of polycyclic aromatic
hydrocarbons (PAHs) and is ubiquitous in the
environment. In food, PAHs may be formed via
certain processing and cooking methods, e.g.
barbecuing, smoking, drying, roasting, frying
or grilling. Like aflatoxins, B[a]P has also been
classified as carcinogenic to humans (Group 1)
by IARC.

Apart from environmental contamination, the
occurrence of PAHs in oils is mostly related to the
drying processes of the oilseeds where combustion
gases may come into contact with them. Both
local and overseas surveillance have shown that
certain types of oils including peanut oil, corn oil,
grapeseed oil, sunflower oil and olive pomace oil,
efc. may contain higher levels of B[a]P. The Joint
FAO/WHO Expert Committee on Food Additives
(JECFA) has also concluded that vegetable fats
and oils (owing to higher concentrations of PAHs
in this food group) as well as cereals and cereal products (owing to high
consumption in the diets of many countries) are the major contributors of
PAHs intake.

In view of the risks to human health from PAHs formed in foods during
processing, Codex has established a Code of Practice for the Reduction
of Contamination of Food with Polycyclic Aromatic Hydrocarbons (PAH)
from Smoking and Direct Drying Processes. It specifies that direct contact
of oilseeds with combustion products during drying processes should be
avoided. In addition, the use of active carbon during refining of the oil is
a way to reduce the PAHs content after direct drying. The level of B[a]P
in oils can be much reduced after oil refining processes while the ultimate
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level of B[a]P would depend on the conditions under which refining
takes place and quality control.

Conclusion

Fats and oils are indeed our good partners in cooking. They not
only function as a heat medium but also contribute flavour and texture
to our food. With proper treatment and refinement, aflatoxins and
B[a]P in these products can be effectively reduced to a low level for
human consumption.
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Sugar in Popular Chinese-style Beverages

Non-alcoholic beverages are the major contributor of total sugar intake
for adults locally. Recently, the Centre for Food Safety has released the result
of a joint study with the Consumer Council on sugar contents in certain
popular Chinese-style non-alcoholic beverages consumed with meals.
About 29% of the 101 non-prepackaged samples, mainly kumquat/citron
honey, hawthorn drink, sour plum drink and watercress honey samples, are
considered high in sugar, i.e. >7.5g per 100 mL. Large variations in sugar
contents within beverage types were observed, and comparing with non-
prepackaged counterparts, a higher mean sugar content in prepackaged
drinks were noted in five out of seven types of beverages. There is much
room for product reformulation in lowering the sugar contents, especially
for prepackaged beverages.

The trade is encouraged to reduce sugar in beverages according to
the Trade Guidelines for Reducing Sugars and Fats in Foods and offer “less
sugar” or “no added sugar” options. Consumers can request “less sugar”
or “no added sugar” versions when ordering, ask for syrup/sugar to be
served separately, and limit the consumption of drinks with high amounts of
added sugars. A concerted effort of the trade and the public is needed if
we want to reduce sugar consumption for the sake of better health.
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Leftover Vegetables Not For Infants

Does food especially vegetables left overnight in the fridge cause
cancer due to the accumulation of nitrite? For most people, eating
leftover vegetables would not significantly increase the risk of cancer.
Yet, caution should be taken when feeding infants with vegetables.

Vegetables naturally contain nitrate and nitrite.  Some processed
foods such as cured meats also contain nitrate and nitrite as food
additives.  Nitrate and nitrite themselves are not carcinogenic to
humans. However, nitrite might react with amines to form carcinogenic
nitrosamines in the stomach. On the other hand, vegetables are known
to have protective effects against the risk of cancer.

Infants are at risk because nitrite might accumulate in leftover
vegetables due fo bacteria contamination. High level of nitrite may cause
methaemoglobinaemia (commonly known as blue baby syndrome, a
rare condition under which haemoglobin is unable to carry oxygen to
body tissues) in infants due to the immaturity of their digestive systems
and methaemoglobin reductase systems. It is most desirable to prepare
infant food especially vegetables just before consumption.
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Summary of Risk Communication Work (October 2015) Number

W/ BWE2EZ Incidents / Food Safety Cases 159

. AFEH Public Enquiries 105

@EF@1§E 7 &8 Trade Enquiries 203

I{/E_E’ B3R Food Complaints 393
Summary of ERAGHIEER Ropid Alerts o Trade 6
Risk Communication Work HHEBENRWER Food Alerts to Consumers 1
HEMR/E#/BLE/&%E Educational Seminars / Lectures / Talks / Counselling 43

FEEIEYZ2PORERFTRE New Messages Put on the CFS Website 42

(R L2 ER) EJE@%?%W/D\%Fﬁ],%\(ﬂ‘ﬂth:hﬂp://www.chAgov.hk/lc_chi/multimedic1/mu|timec|ia_pub/mUltimedici_pub_fsf.html)—FiE o
Food Safety Focus is available from the CFS website: htp://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf.html
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