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The annual tea consumption per cap-
ita in Poland in 2014 remains at 0,72 kg 
(Statistical Yearbook of The Republic of 
Poland 2015). It is drunk on average 2–3 
times a day. About 20% consumers con-
sume tea often, 4–5 times per day. The 
quality of water, used for brewing tea, sig-
nificantly affects the absorption of harmful 
elements. Some batches of tea can also be 
significantly contaminated with toxic met-
als, but even trace amounts of cadmium, 
arsenic and mercury are a threat for hu-
man. Their provisional tolerable weekly in-
take from all sources (PTWI – Provisional 
Tolerable Weekly Intake) is determined by 
the Joint FAO/WHO Expert Committee (Wo-
jciechowska-Mazurek et al. 2010). Exposure 
to heavy metals above the permissible lev-
el can cause high blood pressure, fatigue, 
as well as kidney and neurological disor-
ders. Heavy metals are also known to have 
harmful reproductive effects (Muuben et al. 
2009). 

TYPES AND COMPOSITION OF TEA

Tea can generally be divided into catego-
ries based on the way it is processed. Some 
varieties include yellow, green, Oolong (or 
wulang), black (called red tea in China) and 
post-fermented tea. Green and black teas 
are the most popular types of tea (Powell 
et al. 1998). Green tea is produced by dry-
ing and steaming the leaves, whereas black 
tea is obtained after a fermentation process. 
Catechins, which are a type of antioxidant, 

INTRODUCTION

Tea is the second after water most pop-
ular beverage consumed by people all over 
the world. The greatest producer of tea in 
2011 was China. Nowadays, 80% of the 
global consumption constitutes the most 
popular black tea. However, over the years 
growing interest in green tea can be ob-
served. Green tea is produced from nonfer-
mented leaves of Camelia sinensis, quality of 
which depends on the conditions of cultiva-
tion, the soil on which it grows and numer-
ous meteorological conditions. The Chinese 
have known about medicinal benefits of 
green tea since ancient times. Many stud-
ies have concluded that green tea has ben-
eficial effects on health, including preven-
tion of many diseases such as skin cancers, 
Parkinson’s disease, cardiovascular diseas-
es, coronary artery and regulation of blood 
sugar and promotion of digestion (Brzezi-
cha-Cirocka et al. 2016). Tea is cultivated 
all over the world but especially in China, 
India, Indonesia, Sri Lanka and Japan. Tea 
is also successfully grown in Africa, namely 
in Kenya, Malawi, Zimbabwe, and South Af-
rica (Greenop 1997). Tea grows in the al-
titude of up to 2100 m, and just as with 
wine, the aspect, soil, altitude, and climate 
affect its flavour and characteristics. The 
chemical composition of tea leaves consists 
of tanning substances, flavonols, alkaloids, 
proteins and amino-acids, enzymes, aroma-
forming substances, vitamins, minerals, and 
trace elements (Street et al. 2006).
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tor for removal of hydrogen peroxide (Zhang 
et al. 2005).

LEAD

Lead is a naturally occurring met-
al found deep in the ground. It occurs in 
small amounts in ore, along with other ele-
ments such as silver, zinc or copper. Even 
though it is found in small amounts, there 
is an abundant supply of lead throughout 
the earth. Because it is widespread and 
easy to extract and work with, lead was 
used for hundreds of years in a wide varie-
ty of products found in and around homes, 
including paint and gasoline (Niehs 2013). 
Lead can get into human body in two ways: 
through breathing (paint dust or chips) or 
eating. The soil around your home can 
pick up lead from sources such as exterior 
paint. Lead can also enter drinking water 
through plumbing. Both children and adults 
are vulnerable to the effects of lead. Young 
children under the age of 5 are particu-
larly vulnerable because their body, brain 
and metabolism are still developing. Two-
year-olds tend to have the highest blood 
level concentration, because they put many 
things into their mouth, including toys or 
other lead-containing products (Niehs 2013).

In 2006 and 2008 Wojciechowska-
Mazurek et al. (2010) researched tea from 
shops in Poland. The medium content of 
lead came to 0.36 mg/kg in leaf tea and 
0.29 mg/kg in express tea. Both of the re-
sults did not overstep the limit of lead in 
Poland. Also in Poland Brzezicha-Cirocka et 
al. (2016) from Gdańsk researched Chinese 
Green Tea. They proved that PTWI limit 
for Pb was reached in 0.097% and authors 
concluded that drinking green tea does not 
cause any risk to human health. In another 
research conducted by Zhong et al. (2016), 
in China the level of Pb in different types 
of tea averaged 3.04 mg/kg (0.48–10.57 
mg/kg). The lowest Pb content was found 
in jasmine tea, while the highest in green 
tea. The average lead content in the green 
tea was approximately nine times that of 
the white tea and twice that of the oolong 
tea. Othman et al. (2012) determinated lead 
samples of green tea imported from China. 
Concentration of lead in green tea prod-
ucts was between 0.231–4.460 mg/kg and 
in tea infusions in ranged within 0.046–
0.265 mg/kg. Average daily intake for all 
genders amounted to 0.001–0.009 mg/(kg/
day). When it comes to herbal teas, Wini-
arska-Mieczan et al. (2011) calculated that 
the degree of Pb extraction to herbal infu-
sions was 53.16% and the content of lead 

and the amino acid L-theanine, which mod-
ulate the psychoactive effect of caffeine, are 
present in tea and contribute to its taste. 
Tea is rich in polyphenolic compounds. 
These compounds are also present in red 
wine, fruit and vegetables. Theaflavins, an-
tioxidant polyphenols that are formed from 
the condensation of flavan-3-ols in tea, also 
contribute to the taste of tea (Garba et al. 
2015). Preservation of intact green leaves 
is of highest importance in the preparation 
of green tea. Freshly harvested leaves are 
steamed to prevent fermentation, rolled and 
then dried. This process yields a chemical 
composition in green tea similar to the fresh 
tea leaf. Preparation of black tea involves 
a  “fermentation’’ process in which fresh 
leaves are withered, rolled and crushed, ini-
tiating a chain of oxidative reactions of cat-
echin, polyphenols contained in them. This 
results in polymerisation of the catechins 
converting them into higher molecular weight 
theaflavins and thearubigins, conferring tea 
its strong dark colour and special flavour. A 
less extensive, partial fermentation leads to 
a lighter flavoured tea, known as oolong tea 
(Cooper et al. 2005).

Many elements that are present in food 
at major, minor and trace levels are re-
ported to be essential to human well-being; 
however, excessive ingestion of these ele-
ments can cause severe health problems. 
Optimum concentration required for this 
purpose widely vary depending on the type 
of element and the age and sex of the con-
sumers. Human body requires both metal-
lic and non-metallic elements for healthy 
growth, development and proper function-
ing. Thus, determination of these elements 
in beverages, water, food, plant and soil 
is of utmost importance and is currently 
a subject of studies by various research-
ers. The study of trace elements in tea is 
notably vital because these elements play 
important roles in the complex metabolic 
pathways in the human system, and their 
deficiencies or excesses may cause diseas-
es (Garba et al. 2015). Conventional neu-
rochemical studies as well as genomic and 
proteomic profiling of brain autopsy mate-
rial from Peritoneal dialysis (PD) patients 
and more recently from Alzheimer’s Dis-
ease (AD), have provided evidence for the 
involvement of supplementary processes, 
including glutamatergic neurotoxicity, ni-
tric oxide elevation, dysfunction of ubiqui-
tin-proteasome system and mitochondria, 
which may lead to breakdown in energy 
metabolizm and consecutive intraneuronal 
calcium overload, increased expression of 
apoptotic proteins and loss of tissue re-
duced glutathione (GSH), an essential fac-
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whether the exposure was a single acute 
episode or repeat (Bradberry 2007). Con-
cerns about adverse health effects of mer-
cury exposure during foetal development 
stem in part from well-documented episodes 
of mass mercury poisoning from consuming 
food items grossly contaminated with mercu-
ry released into Minamata Bay in the 1950s 
and from consumption of wheat seed treated 
with mercury-based fungicides in the 1970s 
(Golding et al 2013). The main route of ex-
posure for elemental mercury is by inhala-
tion of its vapours. About 80% of inhaled 
vapours are absorbed by lung tissues. This 
vapour also easily penetrates the blood-brain 
barrier and is a well-documented neurotoxi-
cant. Intestinal absorption of elemental mer-
cury is low. Elemental mercury can be oxi-
dised in body tissues to the inorganic diva-
lent form (Unep 2002).

Canadian Food Inspection Agency (2011) 
surveyed mercury in tea. Overall, 53% of the 
samples tested did not contain any detect-
able residues of mercury. Of the remaining 
47%, dried tea had the highest prevalence of 
detectable mercury (87% of dried tea sam-
ples contained detectable levels of mercury) 
and also exhibited the highest concentration 
of mercury observed in any of the samples 
tested – 0.023 mg/kg. Wojciechowska-Ma-
zurek et al. (2010) determined mercury in 
different types of tea. The mean result in 
leaf tea was 0.008 mg/kg and 0.007 mg/kg 
in express tea. Slightly lower result, 0.005 
mg/kg in tea leaves, was achieved by Fors-
berg and McQuatters (2016). 

ALUMINIUM

Aluminium in small quantities acts pro-
tectively on mucous membranes and gastro-
intestinal duodenum. Average daily dose of 
aluminium consumed by the adult human 
is about 45 mg and the safety approx. 7 
mg per kg of body weight, however, an ex-
cess dietary intake has adverse impact. It 
leads to soft tissue calcification, anaemia 
and neurological disorders. Elevated content 
of aluminium in the damaged brain cells in 
Alzheimer’s patients may indicate through 
indirect effects on the development of dis-
eases by this element (Muller et. al 1997). 
Wróbel et al. (2000) determined aluminium 
in infusions of different kind of teas. The 
researchers reported the following content 
of Al in leafy materials: 759 μg/g in black 
tea, 919 μg/g in green tea and 272 μg/g 
in Hibiscus tea. The fraction of aluminium 
leached to the infusion was between 28.7% 
(green tea) and 49.6% (Hibiscus). Later, Py-
tlakowska et al. (2011) studied herbal teas 
sold in Poland, and the content of alumin-

in 600  m3 of infusions was 0.90 μg (PTWI 
0,42%). 

CADMIUM

Cadmium exerts toxic effects on kidneys, 
skeletal system and respiratory system and 
is classified as a human carcinogen (Who 
2010). It is generally present in the environ-
ment at low levels; however, human activity 
has greatly increased those levels. Human 
exposure occurs mainly from consumption 
of contaminated food, active and passive in-
halation of tobacco smoke and inhalation 
by workers in the non-ferrous metal indus-
try. Cadmium exposure from drinking-water 
is relatively unimportant compared with ex-
posure from the diet. However, impurities 
in the zinc of galvanised pipes and solders 
in fittings, water heaters, water coolers and 
taps can sometimes lead to increased cad-
mium levels in drinking-water (Who 2010).

Wojciechowska-Mazurek et al. (2010) 
have found the following cadmium con-
tent in portion of 2 g of Indian teas sold 
in Poland: 0.034 mg/kg for leaves tea and 
0.026 mg/kg for express teas. The reports 
on tea pollution by cadmium were similar 
to reports from other studies in Europe, but 
lower than studies in Asia. Winiarska-Miec-
zan et al. (2011) showed the content of cad-
mium in herbal teas: in tea 0.2 μg/g and 
in infusions 0.07 μg/250 cm3. The average 
degree of Cd extraction to infusions was 
44.13%. In the studies of cadmium in tea 
leaves made by Sorojam (2011) the results 
were between 0.021–0.064 mg/kg. How-
ever, the presented results did not exceed 
the U.S. FDA limit of 0.3 mg/kg. Hosseni 
et al. (2013) described significant differences 
between Cd content in Iranian (16.7–69.85 
mg/kg dm) and imported teas (0.05–19.05 
mg/kg dm). Zhong et al. (2016) determined 
cadmium content in different kinds of tea. 
The average Cd content was 0.08 mg/kg 
(range 0.01–0.39 mg/kg). The lowest Cd lev-
el was found in black tea, while the high-
est was found in Pu’er tea. The Cd contents 
of green tea samples ranged between 0.04–
0.11 mg/kg. 

MERCURY

Mercury is the only metal that is liquid 
at room temperature. It exists in three oxi-
dation states, (elemental/metallic Hg0, mer-
curous Hg2

2+ and mercuric Hg2+) and can 
form inorganic (e.g. mercuric chloride) and 
organic (e.g. methylmercury) compounds. 
Clinical presentation of mercury poison-
ing is influenced by the chemical form, the 
amount involved, the route of exposure, and 
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centrations of copper are discovered in the 
brain and liver; the central nervous system 
and heart have high concentration of cop-
per as well. About 50% of copper content 
is stored in bones and muscles (about 25% 
is in skeletal muscle), 15% in skin, 15% 
in bone marrow, 8–15% in liver and 8% in 
brain (Gibson 2005).

Wróbel et al. (2000) showed that aver-
age content of Cu in black tea was 24.8 
μg/g, in green tea – 16.0 μg/g and in Hi-
biscus tea – 5.9 μg/g. The evaluated frac-
tions eluted to the infusions were consecu-
tively 36.6%, 54.0% and 93.4%. Street et 
al. (2006) proved that in black tea the con-
tent of copper was 26.0 mg/kg and 25.8 
mg/kg in green tea. After 5 minutes of 
brewing 2 g of tea in infusions there was 
0.072 mg/dm3 of copper in black tea and 
0.173 mg/dm3 in green tea. Zhong et al. 
(2016) described results of the studied Chi-
nese tea: the content of Cu was the highest 
in green tea (17.01–63.07 mg/kg) and the 
lowest in oolong tea (7.73–20.49 mg/kg).

HOW TEA WORKS IN THE BODY

Tea contains hundreds, if not thousands, 
of bioactive compounds, including amino ac-
ids, caffeine, lignins, proteins, xanthines and 
flavonoids. Tea flavonoids and the related 
polyphenols account for more than one-third 
of the weight of tea leaves; the health ben-
efits of tea are most often attributed to tea 
flavonoids (Balentine et al. 1997). Human 
population studies have revealed that people 
who regularly consume three or more cups 
of black tea per day have a reduced risk 
of heart disease and stroke (Larsson et al. 
2013). Clinical studies suggest that the risk 
reduction associated with tea consumption 
may be due to improvement in some risk 
factors for cardiovascular disease, including 
blood vessel function, platelet function and 
a reduction in oxidative damage (Hakim et 
al. 2003). An examination of dietary intake 
data from the National Health and Nutri-
tion Examination Survey (NHANES) report-
ed that differences in total flavonoid intake 
among subgroups are principally associated 
with the percentage of tea consumers and 
their prevalence of tea consumption (Song 
and Chun 2008). Valuable new information 
has also been reported regarding the bio-
availability and metabolism of tea flavanols 
using novel approaches with in vitro diges-
tion models as well as in human studies 
(Henning et al. 2004). A review on tea and 
health in the elderly suggested that there is 
compelling evidence for the efficacy of tea in 
benefiting cardiovascular disease (Bolling et 
al. 2009). The antioxidant properties of tea 

ium in herb leaves was between 13.0–297 
μg/g. After 10 minutes of tea brewing, the 
content of aluminium in infusion ranged 
within 0.862–53.4 μg/g and after 30 min-
utes – within 6.42–52.2 μg/g.

MANGANESE

Manganese is distributed in tissues 
throughout the body. The highest concen-
trations are found in liver, thyroid, pitui-
tary, pancreas, kidneys and bones. The to-
tal manganese content in a 70-kg man is 
approximately 12–20 mg (Watts 1990). The 
daily requirement for manganese has not 
been established; however, it appears that a 
minimum intake of 2.5–7 mg/day meets hu-
man needs. The liver regulates manganese 
via excretion in the bile; however, if the liv-
er excretory route is blocked or if overload-
ing occurs, pancreatic excretion increases. 
Tissue manganese levels are directly relat-
ed to the dietary availability. Watts (1990) 
showed that alcohol increases the hepatic 
manganese level and apparently doubles its 
absorption. 

Wróbel et al. (2000) proved that the 
content of manganese in leaves from green 
tea is the highest – 807 mg/kg, then was 
black tea – 512 mg/kg and the last one 
was Hibiscus tea – 390 mg/kg. Street et 
al. (2006) showed the average content of 
Mn in black teas was 858 mg/kg and in 
1  g of green tea – 918 mg/kg. After 5 min-
utes of brewing black tea leaves infusion 
contained 1.01 mg Mn/dm3 and the green 
tea infusion – 1.22 mg Mn/dm3. Mayfou et 
al. (2015) examined four market brands of 
green tea which were commonly consumed 
in Libya. The total content of Mn was be-
tween 718-2260 mg/kg, and the concen-
tration of Mn in infusion was 6.87 mg/
dm3 after 5 minutes of brewing, 7.57 mg/
dm3 after 10 minutes and 7.48 mg/dm3 af-
ter 15 minutes. The percentage of manga-
nese in infusions was between 13.5% and 
18.7%.

COPPER

Copper is an essential micronutrient for 
human body and its distribution in different 
organs and tissues, metabolism and physi-
ological impact has not been thoroughly 
explained yet. Further issues which need 
clarification are the exact composition and 
constitution of its combinations with other 
elements, the physiological impact of copper 
and copper-enzymes in sickness and health 
(Angelova et al. 2011). Copper is a trace el-
ement which can be found in almost every 
cell of human organism. The highest con-
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Zutphen study, which assessed 805 male 
subjects over a period of five years, found 
that the incidence of fatal and nonfatal first 
myocardial infarction and mortality from 
stroke decreased significantly as the intake 
of flavonoids, derived mainly from tea, in-
creased in a dose-dependent manner. A fol-
low-up to this study found that high intake 
of flavonoids significantly lowered the risk 
of stroke in the study participants (Hertog 
et al. 1993). Some Dutch researchers de-
termined that people without prior history 
of heart attack, who drank three or more 
cups of tea per day, were 43% less likely to 
develop myocardial infarction and 70% less 
likely to die from myocardial infarction than 
non-tea drinkers (Ishikawa et al. 1997). A 
study of over 40,000 middle-aged Japanese 
revealed that people who drank just over 
two cups of green tea per day reduced their 
risk of death from cardiovascular disease by 
22–33% compared to those who drank less 
than a half-cup (Hirata et al. 2004).

TEA AND METABOLISM, OBESITY AND 
BODY COMPOSITION

Researchers suggests that drinking tea 
may have effects on body weight, fat ac-
cumulation and insulin activity. Green tea 
extract was found to significantly increase 
24-hour energy expenditure and fat oxida-
tion in healthy men (Dulloo et al. 1999). 
After a 3-month consumption of green tea 
extract by moderately obese patients, their 
body weight decreased by 4.6% and waist 
circumference decreased by 4,48% (Chantre 
and Lairon 2002). Average fat oxidation rates 
were 17% higher after green tea extract in-
take during moderate-exercise in 12 healthy 
men, compared to a placebo (Venables et 
al. 2008). Japanese researchers found that 
green tea catechins led to a reduction in 
body fat, blood pressure and LDL cholesterol 
compared to the control group, and also the 
compounds may help prevent obesity and re-
duce risk of cardiovascular disease (Nagao et 
al. 2007). Researchers examined mice which 
were fed different kinds of diets supplement-
ed with 0.1–0.5% tea catechins. The scien-
tists discovered a significant reduction in 
high-fat diet-induced body weight gain and 
visceral and liver fat accumulation (Murase 
et al. 2002). Other researchers compared the 
body weight and fat mass of mice that were 
fed a low-fat or high-fat diet, with swim-
ming or not, and with or without tea cate-
chins. They suggest that tea catechins may 
increase fat metabolism, enabling the body 
to burn more fat as fuel and store less in 
the body (Murase et al. 2005). Animals fed 
a high-fat, high-caloric diet to promote ex-

flavonoids may play a role in reducing the 
risk of cardiovascular disease by decreas-
ing lipid oxidation (Weisburger 1999), re-
ducing the instances of heart attacks and 
strokes (Keli et al. 1996) and may benefi-
cially impact blood vessel function (Duffy 
et al. 2001). Tea flavonoids may lower the  
risk of certain cancers by inhibiting the 
oxidative changes in DNA from free radi-
cals and some carcinogens, and therefore 
are an important indicator of cardiovascu-
lar health (Isemura et al. 2000) and inhibit 
the rate of cell division, thereby decreasing 
the growth of abnormal cells (Weisburger 
1999). Tea polyphenols are bioavailable to 
the brain and can act via antioxidant, iron-
chelation, signal transduction modulation, 
and other mechanisms to effect neuropro-
tective and/or neurorescue action, with po-
tential implications for age-related dementia, 
Alzheimer’s and Parkinson’s diseases (Man-
del et al. 2006). A unique tea amino acid,  
L-theanine (γ-glutamylethylamide), plays a 
role in attentive processing in synergy with 
caffeine (Kelly et al. 2008). Tea-drinking has 
been associated with oral health (Sarkar et 
al. 2000) and bone health (Hegarty et al. 
2000). Compounds in tea other than flavo-
noids have been shown to support the hu-
man immune system (Kamath et al. 2003). 
Due to the substantial data documenting 
tea’s health benefits, published Healthy Bev-
erage Guidelines suggest that water and tea 
should provide the majority of daily fluid in-
take (Popkin et al. 2006).

CARDIAC EVENTS

A Harvard study examined 340 men and 
women who had suffered heart attacks and 
compared them to matched control subjects. 
The study has revealed that those who 
drank a cup or more of black tea daily had 
a 44% reduction in the risk of heart attack 
compared to non-tea drinkers (Duffy et al. 
2001). Another Harvard study of 1,900 peo-
ple found that those who consumed tea 
during the year prior to a heart attack were 
up to 44% more likely to survive three to 
four years following the event compared to 
non-tea drinkers (Mukamal et al. 2002). Dif-
ferent researchers have found that those 
people who drank more than six cups of 
tea per day (>480 cm3) had significantly 
lower prevalence of indications of coronary 
heart disease (CHD) than non-tea drink-
ers, even after adjustment for risk factors 
like age and smoking. The researchers have 
also found that drinking six or more cups 
of black tea per day was associated with 
decreased serum cholesterol and triglyceride 
concentrations (Geleijnse et al. 2002). The 
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decrease in gum disease factors (Kushiyama 
et al. 2009). Tea may also contribute to oral 
health. The flavonoids in tea may inhibit 
the plaque-forming ability of oral bacteria 
and the fluoride in tea may support healthy 
tooth enamel (Sarkar et al. 2000). A study 
conducted at the New York University Den-
tal Center examined the effects of Black 
Tea extract on dental caries formation in 
hamsters. Compared to those who obtained 
water with their food, hamsters which ob-
tained water with black tea extract devel-
oped up to 63.7% fewer dental caries (Linke 
and LeGeros 2003).

TEA AND REDUCED RISK OF 
OSTEOPOROSIS

Although high caffeine intake has been 
suggested to be a risk factor for reduced 
bone mineral density (BMD), research indi-
cates that drinking tea does not adversly af-
fect BMD, and findings suggest that tea may 
even play a role in bone health (Wu et al. 
2002). Hegarty et al. (2000) found that old-
er women who drank tea had higher BMD 
measurements than those who did not drink 
tea. It was also reperted that habitual tea-
drinking has a significant beneficial effect 
on the BMD of adults, especially in those 
who had been habitual tea-drinkers for six 
or more years (Wu et al. 2002). Moreover, 
drinking tea is associated with preservation 
of hip structure in elderly women. Studies 
in adolescent and postmenopausal women 
found no relationship between caffeine in-
take and bone health (Lloyd et al. 2000).

TEA AND CHOLESTEROL REDUCTION

Researchers from the United States De-
partment of Agriculture (USDA) studied the 
effect of tea on 15 mildly hypercholester-
olemic adult participants following a “Step 
I” type diet moderately low in fat and cho-
lesterol, as described by the American Heart 
Association and the National Cholesterol 
Education Program. After three weeks, re-
searchers found that five servings of black 
tea per day reduced LDL (“bad”) cholesterol 
by 11.1% and total cholesterol (TC) by 6.5% 
compared to placebo beverages (Davies et 
al. 2003). Clinical trials have not confirmed 
these results, however additional work is 
being done in this area. The mechanism be-
hind the blood cholesterol lowering effects of 
tea may be rooted in the effect of theafla-
vins, through interfering with the formation 
of dietary mixed micelles, which could result 
in reduced intestinal cholesterol absorption. 
Theaflavin-treated micelles/particles were 
analysed and theaflavins were shown to 

cessive weight gain and obesity were given 
green tea extract or placebo and their energy 
expenditure and fat oxidation were meas-
ured. The researchers concluded that green 
tea extract combined with regular exercise 
stimulates fat metabolism and may attenu-
ate obesity more effectively than green tea 
extract or exercise alone (Shimotoyodome et 
al. 2005). Animals fed a diet high in cat-
echin green tea extract were found to in-
crease running times to exhaustion by up to 
30% compared to a control animal. In addi-
tion, green tea extract appeared to shift me-
tabolism so that the animals burned body 
fat and spared muscle glycogen, thereby in-
creasing endurance time to exhaustion (Mu-
rase et al. 2006). Researchers from Brigham 
and Women’s Hospital and Harvard Uni-
versity published novel data indicating that 
tea contains a component that can help the 
body ward off infection and disease and that 
drinking tea may strengthen the immune 
system. The researchers identified a sub-
stance in tea, L-theanine, which primes the 
immune system in fighting infection, bacte-
ria, viruses and fungi. A subsequent human 
clinical trial showed that certain immune 
cells of participants who drank five cups of 
black tea a day for two to four weeks secret-
ed up to four times more interferon, an im-
portant part of the body’s immune defence, 
than at baseline. Consumption of the same 
amount of coffee for the same duration had 
no effect on interferon levels. According to 
the authors, this study suggests that drink-
ing black tea provides the body’s immune 
system with natural resistance to microbial 
infection (Kamath et al. 2003).

TEA’S ROLE IN ORAL HEALTH

Drinking tea is minimally erosive to 
tooth enamel according to study comparing 
tea (green and black) to soda and orange 
juice using in-vitro tests (Bassiuony et al. 
2008). Water was used as the non-erosive 
control, and vinegar was the erosive con-
trol. The 20-week study was conducted un-
der controlled conditions, and results were 
categorized as highly, moderately, or mini-
mally erosive. Soda and orange juice were 
shown to be moderately erosive, and vin-
egar remained highly erosive (Bassiuony et 
al. 2008). Drinking green tea was inversely 
related to periodontal (gum) disease, per a 
modest drop in probing depth, clinical at-
tachment loss, and bleeding on probing. 
The study analysed 940 Japanese men aged 
49 to 59 years who took part in a com-
prehensive health exam. The relationship 
seems to be dose-dependent. Each addition-
al cup of tea was associated with a greater 
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the incorporation of cholesterol into micelles 
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CONCLUSIONS

Various reports have discussed the po-
tential health implications of trace metals 
in tea, since the tea bush is known to ac-
cumulate them and studied the contents of 
various elements in different parts of the 
tea plant such as shoot, mature leaf, small 
stem, tick wood. Many elements play a vital 
role in the metabolic processes and in the 
general well being of humans. The tea in-
fusion contains very little protein, vitamins 
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of essential dietary metals and metal bind-
ing polyphenols. Tea owes its popularity to 
both beneficial properties, and clever mar-
keting. Is it worth drinking it? Of course, 
it is. However, in all matters the best is 
to keep moderation and common sense. A 
cup of tea per day for sure will not hurt 
us, it does have a positive impact on our 
health, and may replace other, less whole-
some drinks. But a litre of tea a day can 
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S t r es zc zen i e

Herbata jest jednym z najbardziej popularnych na-
pojów na świecie, który obok wielu korzystnych dla 
zdrowia składników, jak mikroelementy, zawiera również 
te niepożądane - stanowiące zanieczyszczenie. Wśród 
nich znajdują się metale ciężkie, których obecność w 
liściach herbaty może stwarzać poważne problemy dla 
zdrowia ludzkiego, ponieważ nie ulegają one biodegra-
dacji, a pozostając w środowisku mogą stać się częścią 
łańcucha pokarmowego. Całkowita zawartość meta-
li w liściach herbat oraz w naparach zależy od rodzaju 
herbaty (zielona, czarna) oraz od wpływu wielu innych 
czynników, w tym właściwości gleby. Pomimo ograniczo-
nej migracji metali z suszu do naparów zanieczyszczenie 
herbat metalami tj. ołów, kadm czy rtęć nie jest obojęt-
ne dla zdrowia człowieka.
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THE CONTENT OF TOXIC METALS IN DIFFERENT TYPES OF TEA AND THEIR IMPACT ON CONSUMERS 
HEALTH

Summary

Tea is one of the most popular beverages in the world, which, along with a number of beneficial health ingre-
dients, such as trace elements, also contains undesired substances – as impurities. Among the impurities occur 
heavy metals, and their presence in tea leaves can pose serious problems to human health because they are not 
biodegradable, remain in the environment and can become part of the food chain. The total metal content of the 
tea leaves and infusions depends on the type of tea (green, black) and on the influence of other factors, including 
the properties of the soil. Despite the limited extent of metal migration from the dried tea to infusions, tea pollution 
with metals such as lead, cadmium or mercury is not indifferent to human health.
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