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Abstract: Thyme (Thymus vulgaris) is a medicinal herb in the Lamiaceae family, cultivated worldwide for
culinary, cosmetic, industrial and medical purposes. Chlorophyll and carotenoid pigments are important groups
of primary metabolites that have important role in process of photosynthesis. In this work, the levels of
chlorophyll a and b, total chlorophylls and carotenoids were determined in thyme. Identified peaks were Luten,
zeaxanthin and -Carotene. The average content in 1 g dry matter of thyme were 0.367 µg beta-carotene, 0.633
µg lutein and 0.625µg Zeaxanthin. A number of unidentified compounds (U1-U4) were present. Their
concentrations ranged from 0.226 - 31.7 µg g .The average contents of total chlorophylls was 4.13 mg-1

(chlorophyll a 2.82 and chlorophyll b 1.31). The ratio of chlorophyll a to b was 2.15. In conclusion, culinary
herbs supply some compounds to the diet that are not provided by main plant foods. 
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INTRODUCTION essential oil (soluble in alcohol) and the thyme water

Plant pigments are mostly polyphenolic, meaning from fresh or partially dried flowering tops and the leaves
they are multiphenol-containing molecules and include of the plant by water or steam distillation providing a yield
bioflavonoids, carotenoids and chlorophyll. Green of 1.0%[8 ] . 
plants,including herbs, contain particularly large amounts Carotenoids are natural pigments which are
of chlorophyll, which is a detoxifier and possibly an synthesized by plants and are responsible for the
anticancer agent [1,2 ]. One of such herbs is thyme which, bright colors of various fruits and vegetables.
as many other plants, has a remarkable antioxidative effect Carotenoids are the most ubiquitous and widespread
[3]. pigments [9 ]. -carotene and other carotenoids, quench

Thyme (Thymus vulgaris L.) is a medicinal herb highly reactive singlet oxygen under certain conditions
belonging to the Lamiaceae family. It is a popular culinary and can block free radical-mediated reactions.
herbal crop, used either fresh or in dry form. There are Epidemiological studies have been demonstrated that
about 350 species of this plant cultivated all over the carotenoids clearly show biological actions in animals
world, including the Mediterranean region, for cosmetic distinct from their function as precursors of vitamin A
perennial, culinary dishes and medical purposes [4-6]. [10].
Chlorophyll and carotenoids pigments are important Chlorophyll is the pigment that gives plants and
group of primary metabolites that have important role in algae their green color.
process of photosynthesis. Plants use chlorophyll to trap light needed for

This species has special functions such as photosynthesis [11 ]. Chlorophyll a and b differ from one
antispasmodic, expectorant, antiseptic, antimicrobial and to another through the radical in position three.
antioxidant [7 ].The products of thyme extraction are Chlorophyll a contains one methylic radical (-CH3) and
thyme oil extract which contain approximately 15% chlorophyll  b one radical –CHO [9]. Chlorophyll pigments

extract (soluble in water). Essential oil is also extracted
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are accompanied by carotenoid ones, whose colour, from Chlorophylls   content   was   determined   according  to
yellow to orange, is frequently masked by green the methods    of    Lichtenthaler    and   Buschmann
chlorophylls [12,13 ]. -carotene is under the violet cristal [16,17]. The method consisted of repeated acetone
form following ever the chlorophyll and is soluble in extraction,  until  obtained  colourless  residue,  with a
organic solvents. Through oxidative enzimatic pestle  and   mortar   and   filtered    over    cotton   pad.
hydrolysis, -carotene transforms in two molecules of The  extracts   were   made  up  to  50  ml  with  acetone.
vitamine [ 14]. Carotenoids pigments are spread in all of The  concentration  of  chlorophyll  a  was  measured at
the plantÿs section with or without chlorophyll (leaves, 662  nm  and  chlorophyll  b  at  645   nm   in  a  Shimadzu
fruits, stems, bulbs, seeds, etc.) [9 ]. UV-1700, pharmaspec spectrophotometer. Carotenoids

The green part of thyme plant constitutes the most content was determined by High Perfomance Liquid
popular herbal medicine and spice, used in many Chromatography (HPLC). Carotenoids were extracted as
developing countries [15 ]. The aim of this study is to previously reported with minor modification [18] and
evaluate the total carotenoids and chlorophyll content of described in full in our previous works [ 19,20]. Briefly, an
thyme , which is widely used mainly as traditional foods HPLC system equipped with C30 column (3 ìm, 150×4.6
and drinks in most of the countries of the Middle East. mm, YMC, Wilmington, NC, USA) was used to quantify

MATERIALS AND METHODS a  Waters  2996  photodiode  array   detector  (Milford,

The study was conducted during summer 2007, at
Carotenoids and Health Laboratory, Jean Mayer USDA RESULTS
Human Nutrition Research Center on Aging (HNRCA),
Tufts University, Boston, USA. Chromatographic  profiles  of  thyme  is  shown in

Sample of thyme (thymus vulgaris), imported from Fig.  (1),  including  unidentified  compounds  (U1-U4).
Jordan, was purchased from local supermarket in Boston, The results concerning carotenoid contents obtained are
USA. Replicate values of carotene and chlorophyll presented in Table (1). Luten, zeaxanthin and -Carotene
content     of       thyme       samples       were     determined. contents  were  6.33 , 0.625 and 0.367 µg g , respectively.

carotenoids. Carotenoids were monitored at 455 nm, with

MA, USA). 

-1

Fig. 1: Typical  HPLC  chromatograms  of  the  carotenoids  of  thyme.  Peak  identification:  (1)  lutein,  (2)  zeaxanthin,
(3)  ß-carotene. Unidentified peaks: U1-U4.

Table 1: Carotenoid contents, edible portion, of thyme (µg g )-1

Lutein Zeaxanthin -Carotene

Thyme 6.33 0.625 0.367a

Content and Chromatographic properties of unidentified peaks

U1 U2 U3 U4

Retention time (min) 3.98 6.96 14.90 21.66

Absorption maxima (nm) 423.7 410.4 463.6 441.8 468.4 434.6

Content (µg g ) 31.7 0.583 0.226 0.529-1

Values represent mean of two measurementsa
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Table 2: Content of chlorophyll pigments of thyme 

Chl a(mg/g dw) Chl b(mg/g dw) Chl a+b(mg/g dw) Chl a/Chl b

Thyme 2.82 1.31 4.13 2.15 a 

Values represent mean of two measurementsa

The absorption maxima, Retention time and Antioxidants   present   in   food   are   very
concentrations of unidentified compounds found in important  for  human  health  since  the  reactive  oxygen
thyme (U1-U4) are also shown. Content of chlorophyll is  recognized  as  aging  and   carcinogenesis   factor.
pigments are shown in Table (2). The average contents of Plant  components  as  antioxidants  play  an  important
chlorophyll a , chlorophyll b and total chlorophyll were role in food and living organisms because of the radicals
2.82, 1.31 and 4.13 (mg/g dw) , respectively. The ratio of scavenging ability and reducing cells degradation in
chlorophyll a to b was 2.15. human body [ 27- 29] . 

DISCUSSION polyphenolic compounds as flavonoids (Luteolin) [27 ] .

In this work we present our investigations on the source of thymol and carvacrol which has been reported
carotenoids and chlorophyll content of the thyme plant to possess a high antioxidant activity [29, 30 ].
extracts. Data are generally lacking on some of the less

Our result shows that the content of chlorophyll a is popular herbs, particularly in fresh form. Information
2.82 mg/g and chlorophyll b is1.31 mg/g the content of available is also far from comprehensive. Dry herbs are
chlorophyll a dominated over chlorophyll b being by 2.15 common place in supermarkets, but drying may cause the
times higher. Similar results were reported by other loss of some important dietary components, such as
studies [15 ]. It is commonly accepted that chlorophyll a vitamin C and carotenoids [31 ]. Drying also reduces
is the main photoreceptor and its content in plants is 2–4 flavour as the more volatile components are lost. Fresh
times higher than that of chlorophyll b [ 21] . material often has a lighter, more complex taste [32 ].

According to  USDA  National   Nutrient    database
[ 22 ], edible portion of thymecontains 2851 µg /100g of - CONCLUSIONS
Carotene and 1895 µg /100g of lutein and zeaxanthin. The
Lutein and zeaxanthin contents in dried basil , fresh Culinary herbs supply some compounds to the diet
basil,dried parsley and in ground cinnamon, in this that are not provided bymain plant foods. Their dietary
database are 11.43, 56.4, 24.0 and 2.31 µg /g, respectively. contribution is relatively small and insufficient to show
By using HPLC analysis, Hamdan [ 23 ] showed that medicinal effects, since they are consumed only in small
thyme leaves are rich in vital carotenoids such as lutein quantities. However, herbs could provide some protective
and -carotene which comprised up to 2850 and 650 ìg/g health effects along with interesting flavours, if eaten
dry weigh in freshly harvested and artificially dried regularly.
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