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ABSTRACT:
Na, K, Ca, Mg, Mn, Fe, Zn, Cu, Co, Cd, Pb, Ba, Al, B, Cr, Mo, Ni,

Sr, V, As, Hg, Se and Sb contents of the used drinking water and
commercially available Egyptian tea leaves (Al-Arosa, Lipton, Dilma Black
Teas and Dr Life green Tea) and their infusions were analyzed by
Inductively coupled plasma spectrometry (ICPS), Flame photometer, and
UV/Visible spectrophotometer. The used drinking water was characterized
by its low content of metal ions and some metal ions (As, Hg, Se and Sh)
were low to be detected. The metal contents of tea leaves were found to be
higher than those of tea infusions. In both black tea leaves and their
infusions levels of metals (Fe, Co, Cd, B, Cr, Mo, V and Pb) were too low
assuring that the commercially available Egyptian tea possess no health risk
from toxic elements. The concentrations of metals in the four tea brands
were found in the following order; K > Mg > Mn > Zn> Ba > Al > Ni.

Conclusively, from these results it could be concluded that drinking
tap water and tea brands infusions under investigation are safe for public
health and provide an acceptable quantity of mineral and trace elements per
day.
Key Words: Drinking water, Black tea, Green tea, Tea infusion, Heavy metals,

Inductively Coupled Plasma Spectrophotometer (ICPS).

INTRODUCTION:

A glass of safe and pure drinking water equals life. However, drinking
water can contain gases, minerals, bacteria, metals and/or chemicals that can
affect your health and the quality of water. Part of these contaminants occurs
naturally such as heavy metals may be caused by human activity, from pesticides
and fertilizers. Many drinking water standards do not guarantee that the glass of
tap water will be absolutely safe and pure. There are no guarantees that it is
totally risk-free, for several reasons: 1) The process used to set drinking water
standards is imperfect and rarely based on conclusive studies conducted on
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humans. 2) Very little research is available on the health effects of drinking small
amounts of chemicals over long periods. 3) Regulatory decisions are often
complicated by economic, political and social considerations. 4) The standards
also consider the possible presence of other chemicals, which may increase or
decrease the toxicity of the contaminant (Dozier et al., 1997& 1999).

Safe drinking water supplies are critical for protecting public health.
Drinking water treatment and monitoring technologies are used by public water
utilities to assure compliance with existing drinking water standards. The World
Health Organization (WHO) set up some guidelines for drinking-water quality
which are the international reference point for standards setting and drinking-
water safety (Postawa, 2012& WHO's 1993 and 2006).

Most of Egyptian peoples drink tea infusion in large amounts exceeded
than one and half liter (5-10 glasses/day) in some cases. There are many
categories of tea which are distinguished by different processing methods and,
consequently, different concentrations of the chemical components in tea. The
main types of consumed tea are black and green tea. The black tea is a
completely fermented (oxidized) tea leaves. The chemical components in black
tea have a number of health benefits (Das et al., 2005; Wheeler et al., 2004 and
Katiyar et al., 1997). Drinking black tea has many medical benefits such as
decreasing heart attacks, inhibiting the growth of cancer because it contains
chemicals that reduce and inhibit the risk of cancer of the stomach, colon, and
breast, calming inflammation, disrupting the work of viruses, and neutralizing
bacteria, which causes diarrhea, pneumonia, skin infections, and bladder
infections. Also drinking green tea reduces the risk of cancer, heart disease, blood
pressure, prevents tooth decay and virus infection. In addition to the organic
components, different minerals and trace metals are present in black tea leaves
and their infusions (Moreda-Pineiro et al., 2003).

Many trace elements are essential for the health and their deficiency or
excess may cause disease and be harmful to health (O’Dell et al., 1997). In
addition to their nutritional value trace elements have also been associated with
the flavoring characteristics of tea (Lamble et al.,1995). Heavy metals in the
body have a lot of side effects on human health. Barium (Ba) increase blood
pressure. Cadmium (Cd) and Mercury (Hg) case kidney damage. Chromium (Cr)
cases Allergic dermatitis. Copper (Cu) cases Gastrointestinal in Short term
exposure. Lead (Pb) has slight deficits in attention span and learning abilities.
Selenium cases Hair or fingernail loss, numbness in fingers or toes or circulatory
problems. The accurate determination of the trace element content of tea infusion
IS very important in assessing any possible implications for health. There is a
variation in the mineral composition due to different origins of the plant (Kumar
et al., 2005). The metal content of the tea is influenced by the soil composition
and local environmental factors (Moreda-Pineiro et al., 2003). The quality of tea
brands available in many countries was assessed based on contents of heavy
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metals (AL-Oud, 2003; Gebretsadik et al., 2010 and Egyptian. Standards, 2005).
Tea infusions are tea beverages prepared by soaking tea leaves in boiled water.
Generally, mineral contents of tea leaves are higher than those of tea infusions.
Type of tea, temperature of soaking water and soaking time has an effect on the
concentration of the extracted ions into the tea infusion.

There are health problems due to chemical contaminates of drinking water
and tea infusions. Understanding the relation between these chemical contents in
drinking water, tea infusion and diseases is very important. The target of this study
is the determination of levels of more than 19 metal as metal ions in three different
resources of Egyptian tap drinking water and in commercially available Egyptian
black and green tea using ICP Spectrophotometer (Cd, Co, Fe, Mn, Pb, Ni, Cr, Cu,
Sr, V, Zn, Al, Mo), Flam photometer (Na*, K*), titrimetrically (Ca?*, Mg®") and
UV/Visible spectrophotometer (B), and correlate the amount of metals in the used
drinking water, black and green tea with that extracted into tea infusion.

To take an overview or feedback on the metal content levels of drinking
water and tea infusions, the dietary aspect and implied health impact on water
and tea beverage consumers.

Therefore, the aim of this study was the determination of levels of
metal contents to different samples of tap drinking water, some tea leaves
and their infusions consumed widely in Egypt using modern techniques
such as ICPS and other suitable analytical methods.

MATERIALS AND METHODS:

Samples and Reagents

Three different types of black tea samples commonly used in Egypt
(Lipton, Arosa, and Black Dilmah) were collected from local markets. The
fourth type was the green tea (Dr Life).

Lipton tea is packing by Unilever Mashreg-Tea Co, Egypt (New Borg El-Arab
City, first industrial zone, Plot 5, Block 11/1, Alexandria).

Arosa tea is a dust black Kenyan tea imported and packed by El-Fath Co for
food industries, A.R.E. (El-Ebor City, first industrial zone, part 7-8-block
13018).

Dilmah black tea is a Ceylon tea produced by MJF Group (111NegomboRoad,
Peliyagoda, Sri Lanka). Dilmah tea packed in Seri Lanka and imported by
Shaheen Co for trade, 3-El-Kamal St, Helmeat-Elzayton, Cairo, Egypt).

Dr Life Green tea is produced in Egypt by Family Farmacia Co (38, Sharkia
Ind. Zone, Belbis-10™ of Ramadan road).

These samples of black tea and green tea were selected for the study
because (i) they are widely consumed and most available in the local market of
Egypt and (ii) the tea brands represent different tea plantations found at
different locations.
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Sampling and the methods of analysis which are used to collect and
determine the chemical characteristics of water are presented. The method of
analysis can be grouped as gravimetric, volumetric, physicochemical and
instrumental. After the water samples have been collected from the water points
(Bi-distilled water, Five stage Filtered water, Cairo City Tap water: Third
Assembly, Zagazig City Tap water: El-Sayadeen), they preserved in a proper way.

Sample preparation:

Concentrated HNO3; (Merck) and HCIO, (Aldrich) acids were used for
the digestion of both the black and green tea samples.

For each of the tea brands, four packages of 2.0 g each were mixed
thoroughly and grinded to fineness using an electronic blender. Three samples
of 2.0 g from each of the four tea brands were then used for the determination
of the total metal content in the tea leaves in a net volume 200 mL solution.

Even though there are different ways of preparing tea infusion around the
world, for this study we used the common practice for serving tea beverage in
Egypt which is direct boiling of the black or green tea leaves in boiling water.
The black and green tea infusion was prepared as follows: 200 mL of each
distilled and deionized water, Five stage Filtered water, Cairo City Tap water:
Third Assembly, and Zagazig City Tap water: El-Sayadeen were boiled in a
1000 mL Pyrex glass conical flask on a hot plate and 2.0 g of black or green tea
brands were added in to the defined boiling water and allowed to boil for 5 min,
then cooled and filtered to obtain the pure black tea infusion. Each type of used
water was added to make it 200 mL. All samples of black and green tea
infusions were prepared for the determination of their total metal content.

The total metal content of the different kinds of used water were
determined before using for tea sample preparations.

Distilled and deionized water was used throughout the experiment for
rinsing of the glassware and dilution of sample solution.

Equipment and instrumentation

Round bottom flasks fitted with reflux condenser were used in Kjeldahl
digestion block for the digestion of both the black and green tea samples.

The heavy metals which include cadmium (Cd), cobalt (Co), iron (Fe),
manganese (Mn), lead (Pb), nickel (Ni), chromium (Cr), copper (Cu), strontium
(Sr), vanadium (V), zinc (Zn), aluminium (Al), and molybdenum (Mo) are
detected by ICP Spectrophotometer Thermo Jarrel Ash model POEMS 3, using
1000 ppm (Merck) stock solution for standard preparations.

Sodium (Na"), potassium (K*) are measured by Flam photometer, Jenway
Model pep 7 (UK). Calcium (Ca®"), magnesium (Mg?") and barium (Ba*") ions
are determined titrimetrically. Boron (B) is measured by UV/Visible
spectrophotometer, Unicam model UV4-200 (UK). Total concentration of these
ions are measured as milligrams per liter (ppm).
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Digestion of tea leaves and infusion samples:

To prepare a clear colorless sample solution for the different four black
and green tea that is suitable for the analysis using ICPS and other instruments,
a digestion procedures were assessed using the HNO3; and HCIO, acids. The
choice of the optimized digestion procedure was made by observing clarity and
colorlessness of the final solution. In addition, the digestion procedure should
use the smallest volume of the reagents to avoid the risk of contamination and
cost decrease (Griepink et al., 1989 & Matsuura et al., 2001). Among the
different digestion procedures, digestion of 2.0 g black and green tea leaves
with 25 mL of 5:1 mixture of concentrated HNO; and concentrated HCIO,
heated around 300 °C for three hours gave a clear colorless solution and this
procedure was chosen for the digestion of black and green tea leaves
throughout this study.

Exactly 20 g of black and green tea leaf samples was transferred
quantitatively into a 200 mL round bottom digestion flask. Exactly 25 mL of
freshly prepared 5:1 mixture of concentrated HNO3 and concentrated HCIO4 was
added to the sample. The sample was swirled gently, fitted to a reflux condenser
and digested continuously for three hours at a temperature around 300 °C on a
Kjeldahl digestion block. The digest was quantitatively transferred to a 200 mL
volumetric flask and made up to the mark with distilled-deionized water.
Digestion was made in triplicate and hence a total of twelve digests were made
for the four brands. Digestion of a reagent blank was performed in parallel with
the tea leaves samples keeping all digestion parameters the same. In a similar
way, tea infusion samples were digested according to the known method
(Gebretsadik et al., 2010; Matsuura et al., 2001 & Ozdemir et al. 1998).

Al the digested leaf samples (4 samples), tea infusion samples (12 samples)
and other different free water samples were stored in refrigerator until analysis. For
each sample, the results were obtained from the mean sum of three replicates.

Calibration procedure, determination of metals and detection limits:
Calibration curves were prepared to determine the concentration of the
metals in the sample solution. Calibration metals were made from diluted
solutions prepared from stock standard solutions. The correlation coefficients of
the calibration curve for the entire analytes were higher than 0.999 which
assured a linearity of responses for individual analytes. Determination of the
metals in drinking water, tea leaves and after infusion samples was made by
ICPS, Flam photometer, titrimetrically and UV/Visible spectrophotometer. For
each of the measured sample, three repeat measurements were performed.
Detection limit was calculated based on calculation of the standard deviation of
six replicate measurements of blank solutions. A detection limit three times the
calculated standard deviation of the blank solutions was used for this study
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(Ismail, 2000; Sharma et al., 2005; Natesan et al., 1990; Kumar et al., 2005;
Stagg et al., 1975; Peterson et al., 2004 and Wrobel et al., 2000).

RESULTS AND DISCUSSION

Levels of metals in drinking water

According to American Society for Testing and Materials (ASTM),
Tap and mineral drinking water is characterized by its low contents of
mineral salts and other trace elements as well as other different
constitutions. The concentration of Sb is lower than 0.005 ppm, As is lower
than 0.01 ppm. The inorganic metal ions contents (Na, Al, Mg, Ca, Zn, Cu,
Mn, Fe) have an effect its taste and house use. Other inorganic elements
such as cations of (Cr, Hg, Se, Cd, As, Pb, Ba, F, Sbh, B, Ni, Mo) and some
organic compounds have a bad effects on the human health, Table 1.

Table 1. Metal contents (ppm) of the used four drinking water samples compared
with standards

Metal Samples Standards
Bi-distilled | Five stage Cairo City Zagazig City | Egypt Standardsof | WHO EC
& Filtered Tap water Tap water Tap drinking water
deionized water (Third (El-Sayadeen) (rule 458/2007)
water Assembly)
Na - 37 36 200 200.0 200 150-175
K - 4 4 2 -
Ca - 38.745 36.82 16.26 350.0
Mg - 14.85 14.20 6.087 150.0
Mn - <0.004 0.011 0.385 0.4 0.1 0.05
Fe - <0.01 <0.01 <0.01 0.3 0.3 0.3
Zn - <0.0009 0.014 <0.0009 3.0 5.0 3.0
Cu - <0.007 <0.007 0.0286 2.0 1.0 1.0
Co - <0.001 <0.001 <0.001 - - -
Cd - 0.0007 0.0007 0.0007 0.003 0.005 0.005
Pb - 0.1418 <0.006 0.0909 0.01 0.05 0.05
Ba - 0.0360 0.0343 0.0276 0.70
Al - <0.04 0.0853 <0.04 0.2 0.2 0.2
B - <0.02 <0.02 <0.02 0.50 - 1.0
Cr - <0.02 <0.02 <0.02 0.05 0.05 0.005
Mo - 0.0294 0.0036 0.0097 0.07
Ni - <0.001 <0.001 <0.001 0.02 - 0.05
Sr - 0.4032 0.4031 0.2395 -
V - <0.01 <0.01 <0.01 -
As - - - - 0.01 0.05 0.05
Hg - - - - 0.001 0.001 0.001
Se - - - - 0.01 0.01 0.01
Sh - - - - 0.02
Total 95.340 91.647 225.260 707.264 206.766 | 155.721-
dissolved 180.721
metal ions

WHO: World Health Organization.
EC: European Community.
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Sodium ion content in the three case studied are varied in
comparison with the normal range of standards. Five stage filtered water
and Third Assembly are of low range (36-37 ppm) in comparison with the
Egyptian standards of tap drinking water (200 ppm). Also, calcium,
magnesium and manganese ions contents are of low content in comparison
with the Egyptian standards of tap drinking water, Table 1.

Fe, Zn, Cu, Co and Cd ions are below the normal ranges of Egyptian
standards of tap drinking water which means the good taste and house using
without problems.

Lead content was found to be below the normal range in Third
Assembly City but were found to be high in the water of five stage filtered
water and El-Sayadeen City in comparison with Egyptian standards of tap
drinking water (0.01 ppm).

Al, B, Cr, Mo, Ni and Ba ion concentrations were found in lower range in
comparison with different standards of drinking water. As, Hg, Se and Sb ions
were not detected in the three water samples under investigation.

Levels of metals in black and green tea leaves:

In a similar way, the levels of metals in some commercial black and
green tea leaves in Egypt were quantified by ICP and other experimental
techniques either in crude samples. The concentrations of the metals in each
type of the commercially available Egyptian black and green tea leaves are
given in Table 2.

Table 2. Metal contents (ppm) of crude digested tea leaves samples used in Egypt
in deionized water used in this study

Metal Lipton Arosa Dilmah Dr. Life Egypt. standards
black tea black tea black tea green tea of tea leaves

Na 160 110 150 145

K 210 400 330 150

Ca 42.66 32.11 7.498 15.00

Mg 20.02 28.18 19.99 20.00

Mn 12.05 16.08 3.712 4.00

Fe 2.992 4.188 1.896 2.20 150.0

Zn 0.3831 0.4749 0.2713 0.150

Cu 0.1373 0.1746 0.2221 0.190 50.0

Co <0.001 0.0027 <0.001 <0.001

Cd <0.0007 0.0009 <0.0007 0.0007

Pb <0.006 0.1256 <0.006 <0.006 4.0

Ba 0.1865 0.5812 0.1379 0.1450

Al 8.298 16.22 12.08 11.08

B 0.6527 1.922 1.40 1.50

Cr 0.085 0.0828 <0.02 <0.02

Mo 0.0087 <0.002 0.0069 0.007

Ni 0.077 0.072 0.0461 0.051 1.0

Sr 0.3579 0.0918 0.0728 0.0828

Vv <0.01 <0.01 <0.01 <0.01

Total metal ions 457.93977 610.2465 527.3708 349.4435 206.0
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The levels of metals in the black and green tea leaves varied widely
because it depends on the origin, soil contents with minerals and process of
manufacture and packing. Na, K, Ca, and Mg were found in good amounts.
Co, Cd, Pb, Cr, Mo, Ni and V were found in low amounts and safe percent.
Some elements like Ba, Al, B, Cr and Sr were found slightly high amounts
but in the average range indicating that Egyptian tea leaves under
investigations contain the essential elements in appreciable amounts and
possess no health risk from toxic elements.

The results of the present study are consistent with the results reported by
different authors, particularly, the increasing trend of the metals concentrations.
The order is K> Na > Ca > Mg > Mn > Al > Fe > B > Zn > Cu > Ba and with
concentrations of Co, Cd, Pb > Mo and V being low detected by the defined
method. The concentration of the toxic heavy metals are expected to be very low
in Egyptian tea since these metals are usually related to environmental pollution
caused by different industrial activities. The amount of heavy metals in tea leaves
has been used as an indication for contamination of the environment by heavy
metal particles (Sharma et al., 2005).

Levels of metals in tea infusion samples:

The present study showed that the tea beverage contains K, Ca, Mg
and Mn in appreciable amount. It was also found that the essential heavy
metals were extracted from tea leaves to tea infusion. The amounts of the
metals extracted widely differ. K was the highest of all metals in the four
black tea brands. The concentrations of metals in the Egyptian tea infusion
are given in Tables 3-5.

Since different research reports employed different approaches to
prepare tea infusion samples, indirect comparison of the present study may
be practical. Different papers have been published on metal contents of tea
infusions. The results obtained in the present study are in agreement with
papers published on this subject (Moreda-Pineiro et al., 2003; Lamble et al.,
1995; AL-Oud, 2003; Gebretsadik et al., 2010; Gillies et al., 1983; Powell
et al., 1998; Han et al., 2006; Ozdemir et al., 1998; Griepink et al.; 1989;
Natesan et al., 1990; Dang. 2005; Nas et al., 1993; Tautkus et al., 2004;
Mokgalaka et al., 2004; Wang et al., 2005; Pohl et al., 2007 and Tayfur et
al., 2013). The comparison of concentrations of metals in the Egyptian tea
infusions obtained in the present study to that reported in the literature is
given in Tables 3-5.

The percentage of extracted metals from tea leaves to tea infusion in
different kinds of boiled drinking was found to vary widely. For instance,
the largest amount of extraction was found for K > Mg > Mn > Zn. The
other three metals were also extracted to significant degrees; Cu > Ba > Ni.
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Table 3. Level of extracted metals (ppm) from popular commercial tea leaves into
boiled Five Stage Filtered water
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Metal Five stage Lipton Arosa Dilmah Dr. Life
filtered water black tea black tea black tea green tea
Na 37 40 40 40 40
K 4 120 120 110 47
Ca 38.745 10.51 14.46 17.71 35.45
Mg 14.85 24.98 25.07 23.11 19.37
Mn <0.004 4.405 4.898 1.076 1421
Fe <0.01 <0.01 <0.01 <0.01 <0.01
Zn <0.0009 0.2804 0.2535 0.2555 0.1489
Cu <0.007 0.0261 0.0406 0.0275 0.019
Co <0.001 <0.001 <0.001 <0.001 <0.001
Cd 0.0007 <0.007 <0.0007 <0.0007 <0.0007
Pb 0.1418 <0.006 <0.006 0.0115 <0.006
Ba 0.0360 0.0521 0.0741 0.0466 0.0433
Al <0.04 2.719 3.836 3.706 2.095
B <0.02 <0.02 <0.02 <0.02 <0.02
Cr <0.02 <0.02 <0.02 <0.02 <0.02
Mo 0.0294 <0.002 0.0052 <0.002 <0.002
Ni <0.001 0.0385 0.0382 0.224 0.0178
Sr 0.4032 0.2505 0.2844 0.325 0.3902
\Y <0.01 <0.01 <0.01 <0.01 <0.01
Total metal ions 95.340 203.3556 209.0277 196.5558 146.0249

Table 4. Levels of extracted metals (ppm) from popular commercial tea leaves into
boiled Cairo City Tap water (Third Assembly)

Metal Cairo City Tap water Lipton Arosa Dilmah Dr. life
(Third Assembly) black tea black tea black tea green tea
Na 36 40 40 40 40
K 4 100 100 100 57
Ca 36.82 15.13 23.46 21.79 32.29
Mg 14.20 22.02 26.04 24,53 18.12
Mn 0.011 3.195 3.898 0.9559 1.506
Fe <0.01 <0.01 <0.01 <0.01 <0.01
Zn 0.014 0.1396 0.199 0.1526 0.1427
Cu <0.007 0.0331 0.0339 0.0319 0.023
Co <0.001 <0.001 <0.001 <0.001 <0.001
Cd 0.0007 <0.0007 <0.0007 <0.0007 <0.0007
Pb <0.006 <0.006 0.0174 <0.006 0.0049
Ba 0.0343 0.0472 0.0642 0.0403 0.0454
Al 0.0853 2.321 3.977 4.266 2.285
B <0.02 <0.02 <0.02 <0.02 <0.02
Cr <0.02 <0.02 <0.02 <0.02 <0.02
Mo 0.0036 0.0036 0.0044 <0.002 <0.002
Ni <0.001 0.0304 0.0418 0.0206 0.0161
Sr 0.4031 0.2993 0.4018 0.3674 0.395
Vv <0.01 <0.01 <0.01 <0.01 0.0286
Total metal ions 91.647 183.2869 197.833758 192.2244 151.9104
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Table 5. Levels of extracted metals (ppm) from popular commercial tea leaves into
boiled Zagazig City Tap water (EI-Sayadeen)

Metal Zagazig City Lipton Arosa Dilmah Dr. Life
Tap water (El-Sayadeen) black tea black tea | black tea green tea

Na 200 190 180 190 200
K 2 110 120 90 57
Ca 16.26 6.412 7.695 9.684 17.84
Mg 6.087 16.65 16.98 1453 10.78
Mn 0.385 3.95 4.186 0.8597 1.563
Fe <0.01 <0.01 <0.01 <0.01 <0.01
Zn <0.0009 0.3639 0.4206 0.3348 0.297
Cu 0.0286 0.0427 0.047 0.0455 0.031
Co <0.001 <0.001 <0.001 <0.002 0.0021
Cd 0.0007 <0.0007 <0.0007 <0.0007 <0.0007
Pb 0.0909 0.0178 0.0155 0.0123 0.0219
Ba 0.0276 0.0400 0.0436 0.0303 0.0445
Al <0.04 2.519 3.427 3.143 1.989
B <0.02 <0.02 <0.02 <0.02 <0.02
Cr <0.02 <0.02 <0.02 <0.02 <0.02
Mo 0.0097 <0.002 0.0038 <0.002 <0.002
Ni <0.001 0.038 0.0453 0.0215 0.0199
Sr 0.2395 0.1549 0.1610 0.1933 0.2469
\Y <0.01 <0.01 <0.01 0.0228 <0.01
Total metal ions 225.26 330.352 333.1865 | 309.0319 | 288.436563

Tables 3-5 present the amounts of individually extracted metals from the tea
leaves of the four brands into tea infusion. In comparison with the metal
content in tea leaves (Table 1), the amount of Ca, Pb and Sr in tea infusion
was found to be decreased. There is no remarkable evidence for extraction
of Fe, Co, Cd, B, Cr, Mo, and V from tea leaves to tea infusions in the three
types of used drinking water, Tables 3-5. The extracted Na from tea leaves
into boiled Zagazig City Tap water (El-Sayadeen) was increased however;
the extraction of Na into boiled Cairo City Tap water (Third Assembly) and
boiled Five Stage Filtered water was not changed. There is a remarkable
decrease of calcium ion contents in many samples under investigation. The
significant variation in the metal contents of the commercially available
Egyptian tea leaves as well as their infusions might arise from the specific
environmental conditions in which the tea plant was cultivated (Moreda-
Pineiro et al., 2003), packing and other environmental conditions.
Generally, the levels of metal contents in three resources of drinking
water in Egypt, commercially four brands of Egyptian tea leaves and in their
infusions were determined by ICP Spectrophotometer, Flam photometer,
and UV/Visible spectrophotometer. The metal contents of drinking water,
tea leaves were found to be higher than those of tea infusions. In both black
tea leaves and their infusions levels of metals (Fe, Co, Cd, B, Cr, Mo, V and
Pb) were too low assuring that the commercially available Egyptian tea
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possess no health risk from toxic elements. The concentrations of metals in
the four tea brands were found in the following order; K > Mg > Mn > Zn>
Ba > Al > Ni.

This study confirms that the commercially available Egyptian teas
could be a source of dietary minerals and trace metals. The extraction
efficiency of the metals into tea infusion varied widely indicating that these
metals exist in tea leaves in different forms. It is hard to imagine that, the
metal contents of drinking water could play a role on the major intake of
metals from tea leaves. The source of water and methods of treatments must
be understood to protect the public health and provide an acceptable quality
drinking water and tea quantities per day.

Standards are needed to judge the quality of drinking water and should
be applied to all water systems and tea infusions.

Conclusively, from these results it could be concluded that drinking tap
water and tea brands infusions under investigation are safe for public health and
provide an acceptable quantity of mineral and trace elements per day.
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