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ABSTRACT

Tea is one of the traditional and healthy drinksx@emed enormously too many parts of the world.s Tion-
alcoholic beverage is the most appropriate fowitslity and refreshing effectsThe elemental conte(K, Mn, Cu,
Ni, Na, Cd and Pbjvere determined in the black té@m the tea districts of north Irapuch asFoman, Rasht,
Shaft, Lahijan, Siahkal, Langerud, Rudsar, Amlasd donkabon state. Black tea samples were analiaed
metals by atomic absorption spectrophotometer.r€kalts of this study revealed that the level ofaNd K content
in all experimental black teas were in the range3324.3ug/g and 17.3-23.2 mg/g, respectively. The Mn cdsiten
observed in the range 682 and 731 mg/kg and compaye was between 23.43 and 33.60 mg/kg. The Leate ot

in the samples was found as in the rang8.20 and 0.43 mg/ kiyickel amount in black tea leaves ranged between
2.30 and 3.68 mg/ kg. Fortunately total concentnasi of Cd in all the tea leaf samples were too tovbe detected
by the analytical technique used in this research. féseilts of evaluation of tea indicated the amaafrglemental
content in all sample were completely lower thaoegptable limit according to the international stamds.
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INTRODUCTION

Tea is one of the traditional and healthy drinkmistimed enormously to many parts of the world. Tius-
alcoholic beverage which made from the young tersdemots of Camellia sinensis (L.) O. Kuntze is thest
appropriate for its vitality and refreshing effe¢t§. This plant is valued in medicines as the &saare of use for
making cigarettes and fumigating powders for thiefef asthma. The juice of this plant is believedoe a cure of
hydrophobia. The leaves are boiled and used asilfigeoto relieve pain[2]. Complex chemical compiosi such as
flavonols, alkaloids, tannin substances, proteirtsamino acids, enzymes, aroma forming substanitas)ins, and
minerals are present in tea leaves [3]. It wasntegddby Cao that concentration of different eletadn black tea
leaves divided into three levels 1- level mg/gctsas Ca ,Na, K, Mg and Mn, 2- level elements nsgich as Cr,
Fe, Co, Ni, Cu, Zn and Cd, 3- several rare elememgsent at ng/g level [4]. Recent decades, tell dmubeneficial
for hypertensive patients due to its manganeseeactient and its potassium amount. On the othed,lanesence of
heavy metal concentration in food and beveragesdwtscted by several countries according to ftads [5,6].
About trace element composition, several studie® teeen done to figure out the causes of these vadations.
Setia et al., (1989) found that, the concentratbheavy metals being affected by the agro inpstd, nutrient,
pesticides, fertilizers and the ability of plardsaccumulate some of these elements [7], accotdiRpwell, diffrent
agents such as country of origin and processinfadeiogy are important [8]. Different methods e&hbto found
element levels in tea leaves such as: Wang e{18193) evaluated the elements of the Chinese teqplea with
Atomic Absorption Spectroscopy (AAS), Neutron Aciion Analysis (NAA) and Inductively Coupled Plasma

262
Pelagia Research Library



Farzaneh Abdolmalekiet al Euro. J. Exp. Bio., 2013, 3(2):262-265

Atomic Emission Spectrometry (ICP-AES) method [AHan another study in India Chute et al., (199@)éhbeen
used of a substoichiometric isotope dilution (IDAgthod [10]. Also Dutta and Basu (1997) used of IDAthod
[11], Liu et al., (1995) evaluated the elementtesleaves of china by a catalytic kinetic spedtoapmetric method
[12], several elements in tea leaves were analya@ti a dropping mercury electrode method by Lalet(1996)
[13]. Liang and Li (2000) determined some elemeintstea by microwave plasma torch atomic emission
spectroscopy [14]. And also Jiang et al., (1991)aeted the tea elements by a novel photochemimhmmetric
method [15].

Iran's population is about 1% of the populationtle world but account for over 5% of the world'sato
consumption of tea to Iran. Although Iran with ab6.2% of the world's tea production of tea-pradgaountries
is only 6.47% of the domestic production can previtihe tea consumption in Iran is about one huntlredsand
tons annually, which is about half the value of @stit production. The amount of tea produced am fis about
35,000 acres of land in north of the country (mainl Gilan and the narrow strip of the West Mazaada comes
into operation.

Estimation of chemical compounds particularly elatak contents in tea plant are necessary becaesestular
consumption of tea may contribute to nutrition, Itteaand pollution perspectives. Due to the impocta of
elemental contents present in tea, the aim ofstudy was to determine the level of elements (K, ®ua, Ni, Na,
Cd and Pb) in black tea from north Iran.

MATERIALS AND METHODS

From each tea factories in land north of Iran (HgiBn: Foman, Rasht, Shaft, Lahijan, Siahkal, LamdjeRudsar,
Amlash and Tonkabon), samples of black tea wereraatated. An atomic absorption spectrophotometekxSA
(shimadzu, Japan) with flame and graphite furnaes wused for the analysis of Na, K, Cu, Mn, Ni, @dd Pb
contents in the samples of tea leaves.

Total samples of tea leaf were accurately weigledctly 1 g of he dried tea leaf sample was takea 100 ml
beaker and then by adding 10 ml nitric acid andlgeric acid (5:1) and then heating it up to cortglie combine
insoluble particles with acid. Again half of preu®mixed acids were used and solution consistagjitated till to
removal total fumes. While heating continue, a torie of white gelatinous was produced, then mixtite adding
10 ml water and on further heating, lessenedrd. 2gain, 10 ml of water were applied and for refng turbidity

or suspended matter Whatman No.42 filter was usedilfration. Afterward 2-3 drops HCI were useddaimally

the volume of solution increased to 50 ml. The whsblutions were kept in polythene bottles. Evenpple of tea
leaves was prepared in triplicate and three regietgrminations were carried out by the AAS.

RESULTS AND DISCUSSION

The results of seven elements content (Na, K, Qu, Ni, Cd and Pb) of black tea leaves are present@able 1.
The results demonstrated that the concentraticglephental contents in tea samples from varioursgof north
Iran were different. There were wide variationfie amounts of Na, K, Cu, Mn, Ni, Cd and Pb of blezk samples
from several agroclimatic regions. In various regiof Iran, the geochemical characteristics ofsthifand also the
application number and timing of fertilizers andhdicides are different therefore the content ofnaets are
conditional. The elemental contents of tea samglegliscussed as follows:

Sodium (N) and Potassium (K)
As shown in Table 1, the wide level concentratiohbla (32.3—74.3.9/g) were detected in Iranian tea samples. The
highest and the lowest level of N were belongeldatisijan (sample 4) and Rasht (sample 2) regionesgely.

However, the K contents in experimental samplesedabetween 17.3-23.2 mg/g. The highest being fafm
Ramsar and the lowest in farm of Siahkal. Wand.e{#993) were determined the concentrations ofaNd K in
tea leaves of china in the range of 29.4—7&/y and 16.9-20.3 mg/g, respectively.

This finding was the range of values observed bgwoauthors for K concentration in tea plans, saghMarschner,
(1995) claimed that more focal elements like\KP, Mg and S in tissues of tea plant are postabd moved to
young tissues, therefore higher amount of K inlesaves were reported by this author [16], and aisanother
research Powell studied on tea leaves and datecha high level of K in tea samples and suggesdt may be
specifically incorporated within a binding liganfitbe tea leaves. In fact, “both the monovalent-hgdrolytic ions
are completely absorbed in the small bowel, beingtlcally active and very weakly bound, both tdyetectrolytes
in gastrointestinal muscles and tea polyphenols” [8
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Manganese (Mn) and copper (Cu)

The results reported in Table 1, revealed thatehel of manganese in black tea was found in thgeaf 682 and
731 mg kg'. The Mn content in Shaft (682+8.74) and Siahkatkltea (682+7.51) was the minimum and while Mn
level was maximum in Amlash.

According to Kumar et al. (2005) Turkey and Japea samples as compare to this study had higher Mn
concentration (1100-2678 mg/kg). Mn amount had bestificated average level 1585+40 mg*kg Turkey
standards of black tea [3]. Mn level in Japan temdard was also determined in level 700 + 25 m§ Koy
Okamoto and Fuwa (1987) [17]. It was claimed by #2005), that by increasing in plant the elemeamnttents
raised [18]. AL-Oud (2003) also reported high Mmeentrations (390-900 mg Kyin the plants of tea [19].
Heydorn (1988) have reported 2-5 mg of Mn amourddity intake will be supplied by using up 1-2 cudstea
[20]. Changes of degenerative bone were found in defigiehManganese [21].

A perusal of copper level in experimental sampleblack tea (Table 1) showed that copper rangesl lvesween
23.43 and 33.60 mg KgNext to Al and Zn, copper is one of the majomedeats in tea and also is central metal to
polyphenol oxidase enzyme. The copper level wasctied at minimum level (23.43mg Rgin Ramsar tea leaves
and at the maximum level (33.60 mg'dn samples of Langerud. Xie et al., (1998) anctdfa et al., (2001) were
reported the Cu content in black tea samples. Atiogrto their results lower than 30 mg'kdCu level was found in
all samples of black tea [22,23], while accordingiriternational standards Cu limit is below of 1@ kg® in
United kigdam, India and Kenya [24lVang et al. (1993), who found that the Cu contan€hinese tea samples
was varied between 9.6 and 20. 9 mg (.

Lead (Pb) and cadmium (Cd

The concentration of Pb in Siahkal tea leaves wasmaximum at 0.43 mg Kgalthough Pb amount was the
minimum at 0.20 mg K§in Rasht. After Siahkal the level of pb in Ramaad Tonkabon samples with 0.37 mg‘kg
and 0.36 mg kg were higher respectively. The higher lead conegiotn was found in Ramsar and Tonkabon
samples. According to Franklin et al., (2005) zuntphate is necessary for growing tea plants becdeficiency of
zinc is greatly discerned on the other hand thismmmund contaminated with lead. Several sources ieglal
impurities are phosphatic fertilizers, potassidiligers, N—-P—K blends, zinc, manganese, boron @magnesium
[25]. Semu & Singh claimed that the accumulationPtf and Cd in tea may be increased by using of eropp
fungicides and copper oxychloride with heavy metaitamination [26]Lagerwerff (1972) have been reported that
another lead contamination source is minute pasiof inorganic Pb mixtures in the atmospheregfioee fields in
the roadside have higher level of pb content [Xi& et al., (1998) also repoted 1.42 mg*kdb content in the
samples of Chinese tea leaves [22].

The results of the current study also revealed tthatPb level in all tea samples was less than gkgt. This
finding is in agreement with the acceptable linfititernational standards in United Kingdom, Indiad Kenya
[24].

Fortunately, the concentrations of Cd in the ted gmmples were below to be determined by the tqubrused in
this research. Although, in several research thgectw of cadmium in tea samples were differentdrample:
According to AL-Oud, (2003) research the Cd conesiun varied between 0-0.18 mgk§19]. Ferrara et al.
(2001) also reported that Cd content in black tes Wower from different tea samples of other cdesat{23].
According to the research of Mengel and Kirby (198¥k phosphate is applied annually in tea fieddsl this
compound is a main source that increase Cd amaueaiplants [28]. Concentration of Cd in phospheitilizers
and zinc sources were determined in the range 5.978 kg' and 11.8-50.9 mg Kg respectively by Franklin et
al. (2005). It was evident from this study that teoninated phosphatic and zinc fertilizers werestnarces of Cd in
tea[25].

Nickel (Ni)

The Nickel amount in all the samples of tea wathmrange of 2.30 and 3.68 mgkgwith the highest value in
Lahijan and lowest value in Rodsar. Marcos et198) determined in the range of 2.89 and 22.6 gigriickle in
the sample of tea leaves [28]. According to redeafcFranklin, et al.,(2005) the Nickel amount ionamercial
phosphatic fertilizers, potassic fertilizers, mamgse sources and zinc sources was in the rang@ tof 24 mg kg
12.7 to 16 mg kg, 340 to 613 mg k§ and 241 to 2,399 mg Rg respectivelyThe important result from this
study prove that main source for this heavy metédgming is soil with low micro nutrient and feiiérs therefore
determining the geochemical characteristics ot¢ladfields is necessary for contamination of heaeyal [25].
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Table 1- Elemental content in black teas from nortHran*®

Elemental contents

Reglon Na@gg)  K(mgg) Mn(mgkg) Cu(mgkd) Pb(mgkg) Ni(mgkg) Cd(mgkg)
Foman 56.33+5.51 18.13+0.67  692+7.64  28.80+0.62 0.30+0.0¥ 3.30+0.03 ND
Rasht 32.33+3.831 21.87+0.48  704+8.54*  29.50+0.58¢ 0.20+0.02  2.70+0.08 ND
Shaft 52.33+2. 5% 20.10+0.7% 682+8.74 26.80+0.57 0.25+0.02  2.67+0.07 ND
Lahijan 74.33+4.04 18.60+0.6% 701+10.18* 29.30+0.71 0.33+0.0f° 3.68+0.05 ND
Siahkal 44.33+3.79  17.33+0.65 682+7.5f  32.40+0.32 0.43x0.01  3.10+0.05 ND
Langerud 51.67+2.82 20.90+0.46°  710+6.8%*  33.60+0.54 0.32+0.08 2.60+0.08 ND
Rudsar 34.00+3.60 18.13+0.38  715+5.06° 24.30+0.43 0.32+0.0f  2.30+0.08 ND
Amlash 41.67+2.08 19.27+0.55 731+6.56 26.20+0.38 0.27+0.0¥  3.20+0.0f ND
Ramsar 67.67+3.591 23.2020.75  728+10.41 23.43+0.47 0.37+0.01  3.64+0.08 ND
Tonekabon 37.50+2.08 20.47+0.55% 712+12.58° 25.38+0.59 0.36+0.02  2.34+0.01 ND

¥ Note: The results are represented as Mean =SB h

significant difference within column at confidereeel of P < 0.05.
ND: Not detected

CONCLUSION

A perusal of data in this study showed that costeftelement were significant different in tea lesfrom regions
of north Iran. Results showed that the levels of llaMn, Ni, Cu and Pb were less than acceptabié kccording
the international standards and also tea has a Ewrgunt of manganese. The level of cadmium irei@ees from
the different region of north Iran was below théed&on limit.
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