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Determination of Cadmium, Lead, Nickel and Zinc in Some Green Tea
Samples Collected from Libyan Markets

*Jamal A. Mayouf, *Hashim S. Al Bayati

Abstract: Green tea is one of the most common drinks in all cities of
Libyan. Heavy metal contents such as cadmium (Cd), lead (Pb),
nickel (Ni) and zinc (Zn) were determined in four green tea samples
collected from Libyan market and their tea infusions by using atomic
Absorption  spectrophotometry after acid digestion. The results
obtained indicate that, the concentrations of Cd, Pb, Ni and Zn in tea
infusions samples ranged from 0.07-0.12, 0.19-0.28, 0.09-0.15, 0.18-
0.43 mg/l after boiling for 5 min.; 0.06-0.08, 0.18-0.23, 0.08-0.14,
0.17-0.27 mg/l after boiling for 10 min.; 0.07-0.11, 0.18-0.24, 0.08-
0.14, 0.21-0.34 mg/l after boiling for 15 min. respectively. On the
other hand, the concentrations of the same element mentioned above
obtained in tea leaves ranged from 6.0-18.0, 36.0-42.0, 16.0-20.0, and
44.0-132.0 mg/kg respectively. The concentrations of Cd, Pb, Ni and
Zn in tea leaves samples were higher than prevention of food
adulteration (PFA) limit and world health organization (WHO)
permissible limit.
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INTRODUCTION:

In Libya, the consumption of green tea is very high
compared with Dblack teas. The chemical components of tea leaves
and their infusions have received great interest because of their
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relation to health and disease (Cooper, 2012; Stagg and Millin, 1975;
Coriat and Gillard, 1986). Some of the possible beneficial effects of
drinking tea are: antioxidative activity (Luczaj and Skrzydlewska,
2005), immune system boosting (Mark, 2007), protective effect
against a range of cancers including lung, prostate, and breast cancer
(Siddiqui et al., 2005; Way et al., 2004; Record and Dreosti, 1998)
and reduction of blood cholesterol levels (Fujita and Yamagami,
2008).

The chemical composition of tea leaves and manufactured tea is very
complex. Itnd consists of tanning substances, flavonols, alkaloids,
proteins and amino acids, enzymes, aroma-forming substances,
vitamins, minerals and trace elements (Jha et al., 1996). Several
elements, such as Ca, Na, K, Mg and Mn, are present at mg/g level,
whereas elements such as Cr, Fe, Co, Ni, Cu, Zn and Cd are present
at a few pg/g. The elemental contents in tea leaves may depend on
several factors such as geographical location where the plant is
cultivated, fertilizer, industrialization process and storage condition.

Table 1: Green tea samples

Sample Tea Name Manufactured by
Hangzhou Everlong Imp. & Exp. Co., Ltd,
I Masoud Hangzhou, China
China Tea (Hunan) Co., Ltd, Changsha,
2 Gunpowder Hunan, China
Zhejiang Highthen Imp. & Exp. Co., Ltd.,
3 Flecha Hangzhou,China
. Unilever Gulf FZE, Jebel Ali, United Arab
4 Lipton Emirates

53


http://everlongtea.en.made-in-china.com/

Scientific Journz}l of Faculty of Education, Misurata University-Libya, Vol. 2, No. 6, Dec. 2016

Published on Web 01/12/2016

ol f{‘:. T oty 2016 Jsamss cudbiad) 3l o (S alaall b, Abpna daaly cdop i) S dalad) Alanal)

MATERIALS AND METHODS:

Four of the most widely consumed brands of green tea were
purchased from local Libya markets and listed in Table 1.

For the determination of cadmium (Cd), lead (Pb), nickel (Ni) and
zinc (Zn) contents:

a) In green tea leaves, accurately weighed (0.5 g) of each sample
was transferred into a quartz-glass beakers and kept at 450 °C for 16
hours on a hot plate and in a muffle furnace for ashing and digested
using 10 ml of a mixture (2:1v/v) concentrated HNO; and HCL. The
mixture was heated on hot plate ,then the digest was transferred into
100 ml volumetric flask after filtered (Whatman 42) and adjusted to
the mark using distilled water .

b) Tea infusions were prepared to test the solubility of the metals
after (@ 5 min, (b)10 min, (c)15 min as follows: 100 ml of hot
distilled water was added to 2 g of sample .After the given time, tea
infusion were lift to cool at room temperature for 2 min and then
filtered through filter paper (Whatman No 42), then digested by
added 3 ml of concentrated HNO; 65% and 5ml conc. HCL 37%
,the sample covered and heated on hot plate, the solution filtered
and the infusion diluted to 100ml with deionized water and
immediately measured. The pH of the tea infusions were determined
potentiometrically.

Atomic Absorption spectrometry (AAS) with a GBC 932 Avanta
Ver. 1. 33 (Austria) was used for the cadmium (Cd), lead (Pb),
nickel (Ni) and zinc (Zn) determination in in green tea leaves and
green tea infusion.
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RESULTS AND DISCUSSIONS:

The pHs of the tea infusions were in the range of 5.03-6.15 (average
value 5.38) as shown in Table 2&Fig 1.
Table 2:pHs of green tea infusions.

pH
SIS 5 min 10 min 15 min
1 5.67 5.47 5.42
2 5.21 5.35 6.15
3 5.41 5.39 5.40
4 5.03 5.05 5.06

The concentrations of Cadmium (Cd), Lead (Pb), Nickel (Ni) and
Zinc (Zn) elements of the four brands of green tea product that are

determined in this study are summarized in Tables 3-6.
/ N

n M 15min
(]

3 M 10min
©

> 5min
T — omi
=%

Fig 1 .Values of pH in green tea infusions of according of three...

-

Zinc (Zn): The result shows that these four brands of green tea product
contained Zn concentrations ranging from 44.0 to 132.0 mg/kg in leaves and
0.17 to 0.43 mg/l in infusion as shown in Table 3&Fig2.The lowest
concentration (44.0 mg/kg) was observed in Lipton tea leaves brand and the
highest concentration (132.0 mg/kg) was observed in FLECHA tea leaves

brand.
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Table 3: Contents of Zinc in tea leaves (mg/kg), concentrations of zinc in tea
infusions in relation to extraction times (mg/l), and relative part of soluble
zinc in tea infusions (%).

S Leaves Infusion content
a:r: content 5 min 10 min 15 min
P mg/kg mg/l | % | mg/l| % | mgll %
1 48.0 0.26 27.1 |0.17 |17.7 | 0.22 22.9
2 86.0 0.43 25.0 |0.26 |15.1 | 0.26 15.1
3 132.0 0.26 9.8 0.27 |10.2 | 0.34 12.9
4 44.0 0.18 205 |0.20 |22.7 |0.21 23.9
4 N
M 15min
< 1O
€ S5min
S
oncentrati ¢ (mg/l)i s of samp
\_ according to three times Y,

Nickel (Ni): Ni concentration was observed to range from 16.0 to
20.0 mg/kg in tea leaves and 0.08 to 0.15 mg/l in tea infusion as
shown in Table 4&Fig 3.

Table 4: Contents of Nickel in tea leaves (mg/kg), concentrations of nickel
in tea infusions in relation to extraction times (mg/l), and relative part of
soluble nickel in tea infusions (%).
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Leaves Infusion content
Sample content 5 min 10 min 15 min

mg/kg mg/I % mg/I % mg/I %

1 16.0 0.09 28.1 |0.08 [25.0 |0.08 25.0

2 20.0 0.15 375 10.09 (225 |0.09 22.5

3 20.0 0.14 350 [0.14 |[350 |0.14 35.0

4 16.0 0.10 313 |01 (344 |0.11 34.4

4 )

- 15min

H 10min

concintration mg/|

\_ three times J

congintration mg/|
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Lead (Pb): The levels of Pb were in the range of 36.0 to 42.0 mg/kg
in tea leaves and 0.18 to 0.28 mg/l in tea infusion as shown in Table
5&Fig 4.

Table 5: Contents of Lead in tea leaves (mg/kg), concentrations of
lead in tea infusions in relation to extraction times (mg/l), and relative
part of soluble lead in tea infusions (%)

Leaves Infusion content
Sample | content |5 min 10 min 15 min
mg/kg mg/I % mg/l % mg/l %
1 38.0 0.19 25.0 0.18 | 23.7 0.18 | 23.7
2 42.0 0.28 33.3 0.20 | 23.8 0.19 | 226
3 36.0 0.21 29.2 0.22 | 30.6 0.24 | 333
4 38.0 0.22 28.9 0.23 | 30.3 0.22 |28.9
4 [ ] 15min\
M 10min
= -Smin
-V}
£ I
S
E
centration ini i les accordi
9 three times - )

Cadmium (Cd): Cd levels in green tea samples included in the
present study were in the ranged of 6.0 to 18.0 mg/kg in tea leaves
(lowest in FLECHA; highest in GUNPOWDER tea brand) and 0.06
to 0.12 mg/l in tea infusion as shown in Table 6&Fig 5.
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Table 6: Contents of Cadmium in tea leaves (mg/kg), concentrations
of cadmium in tea infusions in relation to extraction times (mg/l), and
relative part of soluble cadmium in tea infusions (%)

Leaves Infusion content
Sample | content 5 min 10 min 15 min

mg/kg mg/l % mg/l % mg/| %
1 12.0 0.08 33.3 0.06 25.0 |0.07 29.2
2 18.0 0.12 33.3 0.08 22.2 |0.07 19.4
3 6.0 0.12 100 0.08 66.7 | 0.09 75.0
4 14.0 0.07 25.0 0.08 28.6 |0.11 39.3
/ N

M 15min

® 10min

5min
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CONCLUSION:

In this study concentrations of the cadmium, lead, nickel and
zinc were measured in four green tea samples from different
locations in leaves and different infusion times using AAS
method. Concentrations of Cd, Pb, Ni and Zn in tea leaves were
ranged from 6.0 to 18.0, 36.0 to 42.0, 16.0 to 20.0 and 44.0 to
132.0 mg/kg respectively and in tea infusions were ranged from
0.06 to 0.12, 0.18 to 0.28, 0.08 to 0.15 and 0.17 to 0.43 mgll
respectively.
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