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Abstract

Flavonoids and Essential Oils of T. vulgaris and T. schimperi

by
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Research advisor: Dr. Ermias Dagne

The essential oils of the leaves of Thymus species ( I vulgaris and T. schimperi) grown in

different parts of Ethiopia were investigated using GC and GC-MS. The results indicated that

T. vulgaris was rich in thymol (>40%) while the components of the oil of T. schimperi grown

in different regions vary considerably. The major components of T. schimperi obtained from

Dinshu, Maichew and Science Faculty Arobertum were thymol (42-50%) linalool (30%) and

carvacrol (44%) respectively. Plant material purchased from Debre Sina was similar in its

composition with that from Dinshu.

Solvent extraction of the aerial parts of T. vulgaris yielded the flavonoids naringenin and

eriodicytol. Their structures were determined by spectroscopic methods.
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1 .Introduction

A. Secondary Metabolites

Natural products are organic compounds of natural origin that are unique to one organism

or common to a small number of closely related organisms. In most instances they appear

to be nonessential to the plant, insect or microorganism producing them, in contrast to

steroids, fatty acids, amino acids and the polymers derived from them, which are both

essential structural role in most organisms. Same argue that substance that have no apparent

utility to the organism that produces them are known as secondary metabolites.

The function of the natural product in living organism is a controversial issue for a long

time. It has been suggested that secondary metabolites are formed in living organism as

metabolic by products. Some investigator believed that the secondary metabolites are a

measure of the fitness of the organism to survive. The ability to synthesize an array of

secondary metabolites which may repel or attract other organism has evolved as one fact

of the organisms strategy for survival.

Despite the vast number and structural diversity of secondary' metabolites, almost all arise

from one of three biosynthetic pathways or from a combination of two or more of these

pathways. These are known as the acetate, mevalonate and shikmate. Many natural

products find uses in medicine, agriculture, cosmetics, as food additives, etc. for the benefit

of mankind. Therefore scientific investigations dealing with isolation and structural

elucidation of natural products are of paramount importance [ 1 , 2],
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B. Essential Oils

Essential or ethereal oils are mixtures composed of volatile, liquid and solid compounds

which vary widely with regard to their composition and boiling points [3], They occur in

various sites of a plant's anatomy and in some cases are found throughout the plant organs

while sometimes they may be restricted to specific sites. They are found mainly in the

flowers of plants, although smaller quantities are also present in fruits, stems, roots and

leaves [4, 5], In rare instances, different parts of a plant can give rise to oils which differ

in chemical composition from-each other [5],

The most abundant type of chemical compounds that are present in essential oils are

terpenoids. Individual oils may also contain appreciable quantity of straight chain, aromatic

or heterocyclic compounds. Trace of indole and anthranilic acid esters are found in orange

oil, straight chain alcohols and aldehydes are recognized in oil of violet, while phenols and

other compounds are common to many oils [3, 5, 6], Among the terpenoids, monoterpenes

and sesquiterpenes together with their oxygenated derivatives, such as alcohols, esters,

aldehydes, ketones, are the mam constituents of essential oils. Of these the oxygenated

compounds are the principal odour carriers, although the non-oxygenated terpenes and

sesquiterpenes, also, contribute to some degree to the total odour and flavour value of the

oil. The oxygenated substances possess an advantage of better solubility in dilute alcohol

and with the exception of some aldehydes, of greater stability against oxidizing and

resinifying influences [3, 4, 7],

Due to their unsaturated character, the terpenes and sesquiterpenes oxidize and, resinify

easily under the influence of air and light or under improper storing conditions. This means
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they bring about spoilage of odour and flavour, and lowenng of the solubility in alcohol.

For many years, therefore, it has been the endeavour of the essential oil industry to supply

the users with concentrated terpeneless and sesquiterpeneless oils. Such oils consist mainly

of oxygenated compounds which have three major advantages. Firstly, the odour and

flavour of the oil are better utilized yet it retains most of the odour and flavour

characteristics of the original oil . Secondly, the oils are freed of any products of

decomposition or resinification which might result from improper handling of the natural

oils. Thirdly, in their better stability. There is same disadvantage of concentrated the oil to

terpeneless and sesquiterpeneless which eliminate the natural fixatives such as waxes and

stearoptenes which contribute to the retaining of the flavour on the natural oil. Elimination

of mono and sesquiterpenes removes also a part of the characteristic odour and flavour of

the natural oil. The application of heat undoubtedly has some effect on the delicate

flavouring constituents of the oils. Heat treated oils may not display the freshness and

bouquet of the original oil [3],

The essential oils are produced from a large number of different plants growing in many

countries around the world. It is quite obvious that the variety within each of the species

of plants has to be there and such variation may or may not influence the composition of

the essential oils they produce. Thus, the quality and composition of essential oils depend

on genetic type, geographical location, the deficiency and presence of the essentia! nutrient

such as nitrogen, phosphorus, potassium etc. and the climatic condition, duration of storage

and seasonal variation [8, 9],

Essential oils and their role in perfumery industry have close associations with the history

of civilized man. They were utilized in ancient Egypt. Persia, China and India as
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archaeological finds have recently revealed. It is interesting to note that our distant

ancestors used these selfsame plant extracts as perfumes to dispel the odour of unwashed

humanity as well as flavour to obscure the test of putrid meat, etc [5, 1 ], Generally the

development of chemistry of terpenoids and application in perfumery have increased

considerably due to three main factors. These are, the improvement of isolation techniques

for isoprenoids from natural products, the increase of chemical and technological knowhow

relevant for manufacture of such materials and the upgrading of raw materials from the

paper, pharmaceutical and petrochemical industries. In general an increase in the chemical

and technological knowhow in the field of isoprenoids has led to the manufacture of

olfactively highly valued products of uniform quality [10]. Essential oils can be used as

antibacterial, antiasthmatic, insecticides, deodorant and as additives in cosmetics, perfumes,

soaps, detergents, etc. They are commonly used as flavours in candies, soft drinks and

many other food products as well as in medicinal preparations, used to treat gastrointestinal

upset and common cold [3, 7],

The relative share of synthetic essential oils in the consumption of fragrance and flavouring

is increasing due to price fluctuation, irregular supplies and variation in quality of the

natural essential oils. The supply of the oxygenated terpenoids which are minor constituent

of natural essential oils can be increased by synthetic methods. The earliest method to these

products are the chemical modification of non-oxygenated terpenes and sesquterpenes

isolated from natural product. For example, pyrolysis of p-pinene obtained from natural

product leads predominantly to myrcene which is the key substance for nerol, geraniol and

linalool [7, 9],

The developing countries of Asia, Africa and Latin America constitute a vast area, which
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have almost every type of agroclimatic conditions capable of supporting growth of different

types of essential oil bearing plants for almost all types of established use. Many of these

countries also have vast resources, and if properly harnessed, wild plants can be adopted

to useful crops generating a wide variety of products including essential oils and oleoresin

of industrial value. However, the major consuming centre of essential oils are located in

the developed countries. Many of high value plant raw materials are being transported to

developed countries for extraction of their essential oils. Lack of proper know how and

processing technology in the developing countries is the primary reason. Because of

inadequacies in scientific inputs, the yields of these crops have been in most instances

static, or have improved only marginally, and the volume of products has lacked

consistency. It is these reasons that led the industry to seek synthetic alternatives for their

requirements of perfumery and flavour chemicals [5, 11],

In addition to the materials of plant origin, there are a few animal products which have

been used in perfumery for many centuries. The four such products of commercial

importance are ambergris, castoreum, musk and civet. Musk and ambergris are expensive

and are only used in the finest perfumes. The main function of animal products is as

fixatives i.e. to stabilize the bouquet of blended perfumes. This ensures that the volatile

components do not evaporate before the others, the perfume remain consistent over a long

period [4, 10], Plant material such as oak moss and benzoin resin are also used as fixatives

but they are inferior to the animal products. A number of odourless organic liquids of high

boiling point, such as benzyl benzoates have also been used for the same purpose, but this

have a "flattening" effect on the bouquet [4],
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C. Flavonoids.

Flavonoids comprises a large secondary metabolites which are derived from sub-units

supplied by the acetate and shikimate pathways. All flavonoids would have fifteen carbon

atoms in their basic nucleus and these are arranged in a C6-C3-C6 configuration, that is, two

aromatic ring linked by a three carbon unit which may or may not form a third ring.

Flavonoids occur almost exclusively in higher plants and responsible for much of the

flavour of food and drinks of plant origin and for the colour of plants. Flavonoids

commonly occur as flavonoid O-glycosides in which one or more hydroxyl groups is bound

to a sugar units. The effect of glycosylation makes the flavonoids less reactive and more

water soluble [1, 12],

Flavonoid compounds have attracted the attention of inquiring minds for many centuries.

Certain flavones are among the earliest known natural dyestuffs. The importance of

flavonoid compounds in the tanning of leather, the fermentation of tea, the manufacture of

cocoa, in the flavour qualities of food stuff and insecticides have led to extensive

investigation into the chemistry of derivatives of flavonoids [12, 13], It was reported that

flavonoids have a wide application as deodorant and antioxidative agents. Unsaturated fatty'

acids serve as building blocks of major membrane compounds such as phospholipids,

glycolipids and triacyl glycerides. The oxidation of unsaturated fatty acid leads to

decreasing structure and functions, coronary arteriosclerosis, diabetes mellitus as well as

being associated with aging and carcinogenesis. Some flavonoids protect biological systems

against various oxidative stress. Some antioxidants have been reported to prevent cancer

and coronary heart disease and serve as a prophylactic agents against some neuronal

symptoms of aging [14, 15],
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