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In this study, waste tea andfresh teawere extracted with different solvents
andemploying different extraction conditions in order toobtain maximum
amounts of extracted caffeine. The lowest extraction yields, for both fresh
and waste tea were obtained with water and highest extraction yield of
caffeine was achieved with chloroform.
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INTRODUCTION

Tea (Camellia sinensis) is one of the most popular
beverages in the world because of its sensory proper-
ties, stimulating effects and potential health benefits[1-3].
To understand the mechanisms behind these effects, a
great deal of scientific effort has been made to isolate
and identify active components in tea[4]. One of them is
caffeine, which has attracted much scientific and public
attention during the past years. The caffeine content of
tea leaves varies with tea type, but the normal range
goes from 2�5% (dry weight, w/w) together with small

amounts of theobromine[5]. Caffeine is chemically 1,3,7-
trimethylxanthine (C

8
H

10
N

4
O

2
), which is an alkaloid

found in tea, guarana, kola nuts, coffee, cocoa beans
and other plants[6]. Caffeine acts as a stimulant for the
heart, respiratory and the central nervous system, and
is a vasodilator (relaxes the blood vessels) as well as a
diuretic (increases urination)[6]. Caffeine has been ex-
tensively studied for its physiological effects on human
health in terms of behaviour/mood and as a diuretic and
a weak bronchodilator[7].

Green tea active ingredients, mainly catechins
andcaffeine, are usually isolated by extraction with
organicsolvents, where extraction conditions (tea and
solventtype, temperature, time, pH, ratio of solvent to
material.)variously influence the extraction efficiency
andquality of obtained extracts. Additionally,
duringextraction the epimerization of major catechins
canoccur[8-10]. In order to obtain caffeine-free products
of green tea, decaffeination processesare nowadays used
and these include extraction withmethylene chloride[11],
ethyl acetate or supercritical carbon dioxide[12-13]. The
quality of decaffeinated material, obtainedwith these
solvents, varies in the amount of isolated
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Figure 1 : Structure of caffeine
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caffeine,remaining catechins and solvent residue.
Anadvantage of high-pressure extraction of green tea
withCO

2
 is that a decaffeinated material with almost

thesame amount of catechins as the starting material
canbe obtained.

Extraction of caffeine from green tea leaves has been
reported[14-23]. However, no report has been done on
the use of waste tea for theextraction of caffeine. The
purpose of thiswork was to comparative evaluatingwaste
tea relative to fresh tealeaves for the extraction of caf-
feine.

EXPRIMENTALS

Plant materials and chemicals

Whole dry tea leaves (Camellia sinensis) (Place
of origin: Ahvaz, Iran) were purchased from a local mar-
ket. Methanol, ethyl acetate, dichloromethaneand chlo-
roform used in the experimental workwere all of ana-
lytical reagent grade chemicals. Caffeine and allother
chemicals for analysis of tea caffeine used were all of
analyticalreagent grade chemicals.

Method

Four hundred milliliters of distilled water were
poured over 40 g of dry tea leaves or waste tea and 10
g sodium carbonate in a reflux flask and stirred and
refluxed without maintaining constant temperature. Ex-
tract solution was subsequently cooled during this time
and then transferred to a decanter funnel and extracted
by dichloromethane or chloroform. The extraction mix-
ture was then filtered (0.45 µm) and directly evapo-

rated to dryness and concentration of dry matter deter-
mined as an average of caffeine from triple trials. This
extraction was repeated by ethyl acetate,
dichloromethane and chloroform instead of water as a
solvent. Structural elucidation of the compound was
performed using their and melting point and IR data in
comparison with those reported in the literature.

RESULTS AND DISCUSSION

A waste tea andfresh teawere extracted with dif-
ferent solvents andemploying different extraction con-
ditions in order toobtain maximum amounts of extracted
caffeine. By adjusting theextraction parameters, solvent,

extraction temperature and time, teaextracts with
approx. TABLE 1 shows caffeine contentin dry and
waste teaextracts obtained with different solvents at
constant temperature. Extraction yields also shows in
figure 2. The lowest extraction yields, for both fresh
and waste tea wereobtained with water and highest
extraction yield of caffeine was achieved with
chloroform.It can be seen that the extraction yields is in
the range 0.1�1.67 %.regarding to green chemistry

literature,although the level of the obtained caffeine along
with dichloromethane and chloroform is significant,these
solvent cannot be confirmed as they are toxic having
effects on the extracted caffeine and naturally cannot
be used safely in medication.

TABELE 1 : g caffeine extracted from 40 g dry tea leaves and
waste tea in different solvents

 Fresh tea Waste tea 

water 0.13 0.04 

Dicholoromethane 0.46 0.15 

Chloroform 0.63 0.34 

Ethyl acetate 0.42 0.13 

In the end it can be concluded although caffeine
from tea waste is negligible, but regarding to the impor-
tance of caffeine in the cosmetics industry, healthcare
and pharmaceuticals, It�s quite conceivable that tea waste

replaced to fresh tea for caffeine extractions.

Figure 2 : The effect of different solvents on the extraction
yields of caffeine
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