7 VAN ANTI-OXIDANT'IN TEA = -
A. . L. Tirimanna R. L Wickremasiright & K. P. W. G, Peseral ° .

- Quantitative studics have shown that tea flush is rich in a group of compounds,.
called 1e tocopherols.  Oune of these compounds, Y-tocopherdl, is the most powerfil
anti-oxidant in the serics. The presence of lgli:ucomgmund raay protect other compourxds
present in the tea leal from oxidation during tea manufacture, thereby having 3 con-
trolling influence on the development and preservation of favour in the made tea,
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Iatroduction :

This paper describes some results of the analysis of tea flush for a group of com-
-pounds known as tocopherols, and quantitative determinations of the total toco-
pherol content. Six tocopherols have so far been found in plants and these ini the
order of their discovery are ‘sc-m, g 5 —"§ —, 7 —, and { — tocopherol. - These
campounds are .all stiong. reducing agents and are, reasonably stable in air, pro-
vided the conditions are acidic,: The occurrence in'made tea of o — tocopherol,
commonly known as vitamin E, has been previously réported,’ {Tirimanna and
Wickremasinghe 1966}, and evidence has now been obtained that {— “tug:nphc.r;ol
too- occurs in appreciable .amounts inthe tea flush. This finding:is of interest
- because y-— tocopherol is ene. of the .most potent anti-oxidants in the tocepherol
scries and may, therefore, play a more significant part than e <~ tocopherol in
regulating the oxidizing activity of the quinonoid compounds which appear durivg

r

the process of tea manufacture.. o . 0 0

The mechanism by which this anti-oxidant aéti\;i:t; is exerted is due to the
case of conversion of tocopherols to tacopheryl-quinones. Fruton and Simmonds
(1960} have postulated the scheme illustrated in Figure 1.
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© FIGURE 1~ Iatercomuersions f Y~toopheiot

It will be seen from Figure | that the reversible interconversion of tocopherol
and tocophery! quinone could be a useful method of maintaining the oxidation-
reduction balance during the processes of tea manufacture, It is also possible that
the degree of protection given hy these compounds against oxidation may have a
controlling influence on the development and preservation of flavour in tea.
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Methods

JTwenty g of fresh flush from St :Goombs Estate. {clevation 4500 feet) were
extracted in a Waring biender with 100 ml of acetone, for }5 min. After centrifu-
gation the process was repeated with the residue, using 100 .ml of fresh acetone.
The combined extracts were' cvaporated to dryness in zacus and redissolved in ten
ml of petroleum ether (BP 40-60°). . :

Colomn chromatography

The petrolenin cther extract was chromatographed on an acid-washed column
of alumina. ‘The compounds were eluted from the colimn with petfoleum ether
(BP 40-60°) containing increasing amounts of dicthylether. The fractions (5 ml

- each) were collected in a Radiiac fraction collector, and these fractions which gave
- .. positive. Emmerie-Engel rédction for.tocophesslsswere: combined, evaporated’ to
© 7 dryness and redissolved in five m} of absolute ethanol. *

Colorimelsic estimation '

To the ethanolic solution one ml of §.5%, dipyridyl in absolute ethanol, fol-
lowed by one ml of 0.29%, freshly prepared ferric chloride in absolute ethanol were
added. Colow development was allowed to proceed for 30 min in the dark and the
absorbance was measured at 520 mgt in & Beckmann spectrophotometer.  Quanti-
tative measurements were made with reference to a standard curve for pure =« -
tocopherol.

Thin layer chromaiography

A fresh petroleum ether extract. of the green leafl was used for thia layer chro-
matography. The thickness of the silica gel (Merck) layer on the glass plate was
0.25 mm and the plate was activated for 30 min at 1{0° before use, The solvent
used was chloroform.

Results and Discussion

From the gquantitative determifiation’of total tocopherol content the total
tocopherol content in tea flush was folind to be 0.387 mg/g dry weight. This value
was obtained after making a correction for the loss of tacopherols during the process
of separation on the column. A comparison of the tocopherol content in tea flush
with that of other plants is shown in Table 1, from which it is evident that tea flush
is rich in tocopherols. Howewer the comparison suffers from the disadvantage
that marked seasonal variations in tocopherol content have been reported in plants
(Booth andHobson-Frohock (1961):; Green 1938); and the _mnﬁsarative Eplgum .
used in Table 1| were on young plants (1013 inches in height), and not on leaves,
In the case of tea the figure reported is for flush obtained during the wet season and
investigations are in progress of the ¢ffect.of season on the tocopherol content.

i

' Concentration of total tocopherols in
Plant :

R mgm per g dry weight
. Wheat ... B T SV 0:105. . .
Barley - L - 0.117
Pea .. - . . 0.127
Maize - .. - . 9.09%0
-"'Tea (leafy (Aug. 1966) .. . ' 0.387

"W ALBHing to Brown (1953)




Very little information is available on the biosynthesis of tocopherols, - Pen-
nock, Hemming & Kerr {1964), studied the tocopherol derivatives in Hevea latex
and these workers agree with the scheme that tocopherol synthesis could oceur by
successive methylation of §—tocotrienol followed by hydrogenation of the side
chain. In some plants the rate of synthesis was most rapid after maximum accumu-
lation of carotene and chlorophyll. In sprouting seeds some tocopherols were
formed in the dark but light stimulated the reaction (Zakharova 1957x;. * Vil'yams
and Grezdeva (1965; were of the view that after destruction of chlorophyl, phytol
was a precursor of «-— tocopherol. Work is also in progress on the quantitative
changes of the tocopherols duning tea manufacture because it is possible that this
may give some information on the synthesis of the tocopherols in the tea plants,
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FIGURE 2—Separaiion of tocapherels * A — § ~carotme {a cavolenaid) (0.88)-B -woropherol derivotive
(0.92)=C -tocopherol derivative (0.87)}-D ~ o ~tocophézol (0.75)-E ~ ¥ ~ tocopheral
(0.57)7 ~ F — phasophpting o and b. (0.48)-G ~ ltosopherol devivative (0.41) ~ H -
tecopherol derivative (0.37) ~ I ~ Lutein {a carotenoid) (0.17) — F — unidentified (0.06)
Tha figures in brackeds are the Rf valves— The aepproximale concentrabions ore indicated by
- the following : T = a trace, -+ — fair concentrotion and + -+ — appreciably concentration—
The soluent used was chioroform. ‘

38



The scpdratmn of the tocophr.rols of tea ﬁush 13 shown in Figure 2. CGom-
pounds B and C occurred in tiace amounts and gave a'wieak’ Emmerie-Engel re-
action for tocopherols, aithough a strong pink colour was observed after 24 hr at
room temperature. These compounds also gave a violet colour after treatment with
Sonnenschein reagent {Stahl 1965), and are probably esters of tocopheral.

Ciompounds D and E were both present in appreciable amounts and consti-
tuted the major proportion of the tocopherol fraction of tea flush. Compound D
has been shown to be « — tocopherol (Tirimanna and Wickremasinghe 1966),
and compound E has now been identified as y— tocopherol on the basis of its Rf
: valuc and charactcﬂstlc violet colour ‘on treatment with dmzol:uecl O-dlamsldme
reagent (Dawmn 1959}, and the green colour with antimony pcntac}ﬁondc reagent
(Stahl 1965). The presence or absence of B— tocopherol could not be shown, as
it had identical Rf values as that of y— tocopherol in the solvent chloroform and
moreover f— tocopherscl does not give a colour with diazotized 0. dianisidine
reagent. Compound G is probably related to y—— tocopherol as similar colour
reactions were given compound H found in trace amounts was unidentified although
it gave a positive Emmerie-Engel reaction.

Sommary

1 — The total wocopherol content in tea fush has been determined by a colori-
metric method.

2 — Tea flush is rich in tocopherols.

3 - Appreciable amounts of y— tocopherol are found in tea tush.
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