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Coffee: The Morning Routine for Many
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Reported by Mr. Arthur YAU, Scientific Officer
Risk Assessment Section, Centre for Food Safety

Recently, local news media reported that a company
claimed that more
than half of 37
freshly  prepared

coffee drink samples

. “ they bought from
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Figure 1: Coffee: from farm to cup
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What is Coffee?

Coffee is a drink prepared from the seeds of coffee plants
which are native to fropical areas of Africa. It is now widely
cultivated in many areas in the world. The berries of coffee
plants are harvested when ripened, followed by sun drying
and peeling. These processed seeds, known as coffee beans,
are then roasted, ground and brewed with water to produce
an infusion. It may also be further processed into instant coffee

powder, bottled beverages or other coffee products.

Is Coffee Drinking Beneficial or Harmful to
Health?

In recent years, epidemiological studies revealed that

consumption of coffee is associated with decreased risk of
certain chronic diseases, for example, cardiovascular diseases
and type 2 diabetes. There is also consistent evidence that
coffee can probably protects against endometrial cancer and
liver cancer. These health-promoting effects are generally
presumed to be due to bioactive compounds that coffee

contains, particularly plant polyphenols.

Notwithstanding that there is evidence of health benefit,
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https://topick.hket.com/article/2282244/%E9%80%A3%E9%8E%96%E5%BA%9725%E6%AC%BE%E5%92%96%E5%95%A1%E8%A2%AB%E9%A9%97%E5%87%BA%E5%90%AB%E9%A1%9E%E9%9B%8C%E6%BF%80%E7%B4%A0%E6%88%96%E6%80%A5%E6%80%A7%E6%AF%92%E5%8F%AF%E8%87%B4%E7%99%8C%E3%80%8012%E6%AC%BE%E7%84%A1%E6%AF%92%E5%AE%89%E5%85%A8%E5%92%96%E5%95%A1%E5%90%8D%E5%96%AE
https://www.chp.gov.hk/files/pdf/ncd_watch_nov2016.pdf
https://www.chp.gov.hk/files/pdf/ncd_watch_nov2016_chi.pdf
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over-consumption of coffee may pose some health risks, especially related fo its caffeine
content. On the one hand, drinking foo much coffee can lead to shaky hands, increased
heart beat rate, difficulty in sleeping, headache, dizziness and dehydration. On the
other hand, habitual drinkers who stop drinking abruptly would suffer from withdrawal
symptoms like headache, fatigue, irritability and difficulty in concentrating. The Centre
for Food Safety (CFS) had conducted a joint study with the Consumer Council on the

caffeine content in coffee and milk tea prepared in local food premises in 2013, and

advised that certain individuals like pregnant and lactating women should limit their
caffeine intake to no more than 200 — 300 mg/day, while children should consume less
than 2.5 — 5 mg/kg body weight/day. For reference, a cup of coffee may contain some

90 to 200 mg caffeine per serving depending on the preparation method.

What Factors Affect the Concentration of Caffeine in Coffee
Infusions?

Many factors can affect the level of caffeine in coffee. For example, the Robusta
variety of coffee contains more caffeine than the Arabica variety of coffee. On per volume
basis, espresso has the highest level of caffeine, followed by cold brew, whereas French
press (plunger) and pour over (filter) have the least amount. Higher water temperature,
longer brew time and finer grind size of the coffee powder can also increase the efficiency
of caffeine extraction. It is worth noting that decaffeination may remove about 97% or

more, but not all, of the caffeine content in coffee beans.

Toxic Substances in Coffee

In terms of cancer, the International Agency for Research on Cancer (IARC) classified
coffee drinking as ‘unclassifiable as to its carcinogenicity to humans’ in 2016. The
IARC stressed that the classification means the existing scientific data do not establish a

conclusion whether it causes cancer.

Coffee roasting can cause the formation of acrylamide, a process contaminant that
is probably carcinogenic to humans as classified by the IARC. However, CFS data
indicate that acrylamide level in coffee is only 11 pg/kg on average, and contribution of

coffee to acrylamide intake to the diet of local adults is insignificant.

Coffee beans can also contain ochratoxin A, a fungal toxin, due to moulds formed
from inadequate drying. However, coffee roasting is known to remove ochratoxin A in
varying amounts. According to the local study conducted by the CFS, the average level
of ochratoxin A in coffee is only 0.03 pg/kg, and the exposure level from all foods is very

low, accounting for 9.2% of the health-based guidance value even for high consumers.
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Key Points to Note

1. There is inadequate evidence for the carcinogenicity of coffee drinking. Coffee
consumption may decrease risk of certain chronic diseases.

2. Consumers should pay attention to the consumed amount of caffeine, a stimulant

in coffee.
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Adyvice to the Trade

e Coffee farmers and processors should follow good farming practices and good

manufacturing practices respectively.

Advice to Consumers

If you drink coffee, drink it in moderation.

® If members of certain population sub-groups like pregnant and lactating women

would like to have coffee, they should restrict their daily intake.

®  Beaware of sugar and energy contents in drinks, and make reference to the nutrition
label for prepackaged products.



https://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fci_01_04.html
https://www.cfs.gov.hk/tc_chi/programme/programme_rafs/programme_rafs_fci_01_04.html
https://www.cfs.gov.hk/tc_chi/programme/programme_firm/programme_tds_1st_HKTDS_report6_Acrylamide.html
https://www.cfs.gov.hk/english/programme/programme_rafs/programme_rafs_fci_01_04.html
https://www.cfs.gov.hk/english/programme/programme_firm/programme_tds_1st_HKTDS_report6_Acrylamide.html
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Figure 2: (a) Mouldy peanut and (b) mouldy peanut under UV light with fluorescence

Reported by Ms. Janny MA, Scientific Officer,
Risk Assessment Section, Centre for Food Safety

Mycotoxins are a group of naturally occurring toxic compounds produced
by certain moulds (fungi). Currently, hundreds of different mycotoxins have
been identified; only few of them have been associated with potential toxicity to
animals and humans. Let's kick off this mycotoxin series with the most poisonous

ones — aflatoxins.

Aflatoxins are a family of heatresistant
compounds produced by the moulds Aspergillus
flavus, Aspergillus parasiticus and related species,
which are especially abundant in hot and humid
areas. Among the 14 or more aflatoxins identified,
aflatoxins B1, B2, G1 and G are of particular health
concern in both humans and animals. In general,
of these four aflatoxins, oflatoxin By is the most
frequently present in contaminated food; aflatoxin
B2, Gi and G2 are usually not reported in the absence of
aflatoxin B;.

e The term “aflatoxin” was derived from the mould, Aspergillus flavus
that produced it i.e. a foxin.

e Aflatoxins are readily detected by a strong fluorescence in UV light;
aflatoxins By and B, produce blue fluorescence while aflatoxins G,
and G produce green fluorescence.

e The subscript numbers 1 and ; indicate major and minor compounds
respectively.

e Aflatoxin M, is the metabolite of aflatoxin B; that can occur in milk
and milk products (hence the designation M) from animals consuming
contaminated feed.

Food commodities such as cereals (e.g. maize, wheat and rice), oilseeds
(e.g. peanut) and tree nuts (e.g. pistachio and almond) are susceptible to
aflatoxin contamination.

Ingesting large doses of aflatoxins can result in acute poisoning, i.e.
aflatoxicosis, which could be deadly, usually through damage to the liver.

Long-term consumption of food contaminated with aflatoxins can also result
in adverse health effects. The International Agency for Research on Cancer
concluded that aflatoxins are genotoxic (DNA-damaging) and carcinogenic to
humans (Group 1). Aflatoxins can cause liver cancer and aflatoxin B, is among
the most potent ones. The risk of liver cancer in individuals exposed to both
aflatoxins and hepatitis B virus (HBV) infection is reported to be about 30 times
higher than that in non-HBV infected individuals.

The Joint Food and Agriculture Organization of the United Nations/WHO
Expert Committee on Food Additives recommends that the intake of aflatoxins
should be reduced to levels as low as reasonably possible.

Since Aspergillus species are ubiquitous in nature, it is not possible to
completely eliminate aflatoxins in food which has become contaminated before
and/or after harvesting. Other than hot and humid conditions, drought stress,


https://www.cfs.gov.hk/english/multimedia/multimedia_pub/multimedia_pub_fsf_72_02.html
https://www.cfs.gov.hk/tc_chi/multimedia/multimedia_pub/multimedia_pub_fsf_72_02.html
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insect damage and poor storage can also confribute to higher occurrence of
moulds and consequently high levels of aflatoxins in contaminated food.

Therefore, it is important to implement effective control along the whole
food chain to minimise the risk of aflatoxins contamination. Control measures
include but are not limited to (1) observe good agricultural practices and good
manufacturing practices; (2) discard defective (e.g. mouldy), discoloured or
damaged food and do not use them as ingredients for food production; (3)
ensure food is sfored in cool and dry places e.g. relative humidity below 70%,
temperatures below 10°C can stop Aspergillus species growth and aflatoxins

production; and (4) rotate stocks on a firskinfirstout basis.

Maintaining a balanced and varied diet can avoid excessive exposure to
contaminants including aflatoxins from a small range of food items.

Purchase food from reliable sources and store them properly (e.g. follow the
manufacturer's instruction fo ‘keep in a cool and dry place’) and not for extended
periods of time before being used. Food that looks mouldy or damaged should

be discarded.

We shall continue with other mycotoxins in the next issue.

e | MR EERSED <

Food Incident
Highlight

BEBY - ZERALZ?EARREILEBMESNE D=
oA ZEB A A BEREARN EABTEHUNESNF
PR R ERER Do

HEBRYREREL EFERBNBRIUEEN AEE
REFAREENSR ERHEETEZRRERATAER
R -#HAGEEEREmESN BRSO BINEREET
RENEZ BT EURBERMAR 22805 e

AREBYZE —RER BYESERER - FER
AR BRRFFNEYERASIE TRREA-

Avoid Consuming Mouldy Food

Mouldy food - to eat or not to eat? Some claim it is safe fo eat mouldy food simply
by scraping off the mouldy parts from the food. However, this can be risky, as it is indeed
difficult fo identify and clear the affected porfion away.

According to the Food Standards Agency of the United Kingdom, some species of
mould can produce toxins that have adverse health effects on humans, and consumers are
advised not to eat food that is obviously rotten or containing mould. While it is possible
that removing the mould and a significant amount of the surrounding product might remove
any unseen foxins present, there is no guarantee that by doing so, all of them would be
removed.

To ensure food safety, it is recommended in general not to consume but discard the
mouldy food. Perishable food and leftovers should be refrigerated and consumed as soon
as possible.
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Bromate in Bottled Water

A recent recall of bottled drinking water due to the detection of bromate has
drawn attention to safety issues of the substance.

Bromate is formed when ozone is used to disinfect water, reacting with naturally
occurring bromide in water. The formation of bromate is influenced by a number
of factors such as bromide ion concentration and pH value of the water, the amount
of ozone and the reaction time used for disinfection. If taken in by large amounts,
bromate can cause nauseaq, diarrhea, vomiting and abdominal pain. The kidney and
nervous system also can be affected in severe cases. The World Health Organization
has set a limit of 0.01 miligram/litre for bromate in drinking water and considers that
a level within the limit is unlikely to pose any significant health threats.
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