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Compar ative evaluation of caffeine extraction in waste tea as a
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ABSTRACT

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.
© 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

Tea(Camdliasinensis) isoneof themost popular
beveragesin theworld because of its sensory proper-
ties, stimulating effectsand potentia health benefitg®3.
To understand the mechani sms behind these effects, a
great deal of scientific effort hasbeen madetoisolate
and identify activecomponentsinted. Oneof themis
caffeine, which hasattracted much scientificand public
attention during the past years. The caffeine content of
tealeavesvarieswith teatype, but the normal range
goesfrom 2-5% (dry weight, w/w) together with small
amountsof theobroming®. Caffeineischemicdly 1,3,7-
trimethylxanthine (C;H, N,O,), whichisan alkaloid
foundintea, guarana, kolanuts, coffee, cocoabeans
and other plantd®. Caffeineactsasastimulant for the
heart, respiratory and the central nervous system, and
isavasodilator (relaxesthe blood vessels) aswell asa
diuretic (increases urination)!®. Caffeine hasbeen ex-
tensively studiedfor itsphysiologica effectson human
health intermsof behaviour/mood and asadiureticand
awesk bronchodilator!”.
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Figurel: Sructureof caffeine

Green tea active ingredients, mainly catechins
andcaffeine, are usually isolated by extraction with
organicsol vents, where extraction conditions (teaand
solventtype, temperature, time, pH, ratio of solvent to
materia.)varioudy influencethe extraction efficiency
andquality of obtained extracts. Additionally,
duringextracti on the epimerization of mgjor catechins
canoccur®9, |n order to obtain caffeine-free products
of greentea, decaffeination processesare nowadaysused
and theseind udeextraction withmethylenechlorideg®?,
ethyl acetate or supercritical carbon dioxide*?*¥. The
quality of decaffeinated material, obtainedwith these
solvents, varies in the amount of isolated
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caffeine,remaining catechins and solvent residue.
Anadvantage of high-pressure extraction of greentea
withCO, isthat adecaffeinated material with almost
thesame amount of catechinsasthe starting material
canbe obtained.

Extraction of caffeinefrom greentealeaveshasbeen
reported™*23, However, no report has been doneon
the use of wasteteafor theextraction of caffeine. The
purposeof thisvork wasto compardtiveeva udingwaste
tearelativeto fresh tealeavesfor theextraction of caf-
fane

EXPRIMENTALS

Plant materialsand chemicals

Wholedry tealeaves (Camelliasinensis) (Place
of origin: Ahvaz, Iran) were purchased fromalocal mar-
ket. Methanol, ethyl acetate, dichloromethaneand chlo-
roform used in the experimental workweredl of ana-
Iytical reagent grade chemicals. Caffeineand alother
chemica sfor anaysisof teacaffeineused wereal of
anayticareagent gradechemicals.

M ethod

Four hundred milliliters of distilled water were
poured over 40 g of dry tealeavesor wasteteaand 10
g sodium carbonatein areflux flask and stirred and
refluxed without mai ntai ning constant temperature. Ex-
tract solution was subsequently cooled during thistime
and thentransferred to adecanter funnel and extracted
by dichloromethaneor chloroform. Theextraction mix-
turewasthenfiltered (0.45 um) and directly evapo-
rated to drynessand concentration of dry matter deter-
mined asan average of caffeinefromtripletrials. This
extraction was repeated by ethyl acetate,
dichloromethane and chloroforminstead of water asa
solvent. Structural € ucidation of the compound was
performed using their and melting point and IR datain
comparisonwith thosereportedin theliterature.

RESULTSAND DISCUSSION

A wastetea andfresh teawere extracted with dif-
ferent solventsandempl oying different extraction con-
ditionsinorder toobtain maximum amountsof 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 solventsat
constant temperature. Extraction yieldsaso showsin
figure2. Thelowest extraction yields, for both fresh
and waste tea wereobtai ned with water and highest
extraction yield of caffeine was achieved with
chloroform.It can beseenthat theextractionyieldsisin
therange 0.1-1.67 %.regarding to green chemistry
literature,dthoughthelevd of theobtained caffeineaong
with dichloromethaneand chloroformissignificant these
solvent cannot be confirmed asthey aretoxic having
effectson the extracted caffeineand naturally cannot
beused safely in medication.

TABELE 1: gcaffeineextracted from40gdry tealeavesand
wasteteain 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

Inthe end it can be concluded although caffeine
from teawasteisnegligible, but regarding to theimpor-
tance of caffeinein the cosmeticsindustry, healthcare
and pharmaceuticals It’s quite conceivable that tea waste
replaced to fresh teafor caffeineextractions.
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Figure2: Theeffect of different solventson theextraction
yieldsof caffeine
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