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1

Introduction

K. V. Peter, Kerala Agricultural University, India and K. Nirmal Babu,
Indian Institute of Spices Research, India

1.1 Introduction to herbs and spices

The history of herbs and spices is as long as the history of mankind. People have used these
plants since earliest times. No other commodity has played a more pivotal role in the
development of modern civilization as spices. The lives of people and plants are more
entwined than is often realized. Some herbs have the power to change our physiological
functioning, they have revolutionized medicine, created fortunes for those who grow,
process and treat them, and in many cases have assumed social and religious significance.
Herbs have changed the course of history and in economic terms have greater importance as
ingredients in food and medicine, perfumery, cosmetics and garden plants. The knowledge
of herbs has been handed down from generation to generation for thousands of years
(Brown, 1995). Wars have been fought and lands conquered for the sake of these plants.
Even today we continue to depend on herbs and spices for many of our newest medicines,
chemicals and flavours and they are used in culinary preparations, perfumery and cosmetics.
Many medicinal herbs are also food, oil and fibre plants and have always been grown for a
range of purposes (Parry, 1969; Rosengarten, 1973; Andi et al., 1997).

The term ‘herb’ has more than one definition. In the most generally accepted sense,
herbs are plants valued for their medicinal and aromatic properties and are often grown
and harvested for these unique properties. Some of the earliest of herb gardens were
planted about 4000 years ago in Egypt. Herb growing was often associated with temples,
which required herbs and sacred flowers for daily worship and rituals. Both horticulture
and botany began with the study of herbs. The earliest gardens were herb gardens. The
present-day concept of a herb garden has developed largely from ancient Egyptian,
Christian and Islamic traditions. In most parts of the world, herbs are grown mainly as
field crops or on a small scale as a catch-crop among vegetables and ornamentals as they
were thousands of years ago. The cultivation requirements of some of the most important
herbs are given in Table 1.1.
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Table 1.1 Cultivating requirements and uses

Plant

Propagation

Common uses

Anise

Basil

Chervil
(Anthriscus
cerefolium)

Lavender

Oregano

Parsley
(Petro-
selinum
crispum)

Rosemary

Savory

Thyme

Annual. Seeds are sown in a dry, light
soil in early summer. Seedlings should
be thinned to inches apart. Anise needs
120 frost-free days to produce fully
ripened seed heads.

Perennial. Grows easily from seed. It is
frost sensitive. Basil needs medium-rich,
well-drained soil and full sun. Pinch off

tips and flower buds to promote bushiness.

Annual and resembles parsley. Seeds are
sown in spring. Thin to 15 cm (6 inches)
apart. Likes moist, well-drained soil and
partial shade. Will self-sow.

Perennial, with many varieties. English
lavender is the hardiest. Mulch it over
the winter. Propagation is easiest by root
division. Likes full sun and alkaline,
gravelly soil.

Perennial. Prefers well-drained, slightly
alkaline soil and full sun. Propagate by
seed, root division or cuttings.

Biennial, usually grown as an annual.
Both types like a rich, well-drained soil

and full sun or partial shade. Parsley seeds

seeds germinate slowly. Be patient; keep
the soil moist. Thin to (20 cm) 8 inches
apart.

Perennial, grown indoors in cold climates.

Rosemary needs full sun, and a sandy
well-limed soil. Cut it back after flower-
ing to prevent it from becoming leggy.

Winter savory, a perennial, has a peppery,

pungent flavour. Summer savory, an

annual, is similar but more delicate. Plant

seeds of summer savory in a rich, light,
moist soil; thin to 20 cm (8 inches) apart.
Winter savory thrives in poorer soil and
with less water. It can be propagated by
seed, division or cuttings.

Perennial. There are many species and

varieties including lemon, English, golden
and garden. The garden variety is the most
popular for cooking. Thyme grows well in
dry sloping sides; pruning after flowering

will keep it from getting woody.
Propagated by cuttings.

The aromatic seeds are used in
cooking, in pot-pourris and in some
simple home remedies.

The leaves are a classic complement to
tomatoes; they are also used to flavour
salads, sauces and vegetables.

The leaves, with their delicate anise-
like flavour, are often used in soups
and salads.

Grown for its fragrance in the garden
and to be used in pot-pourris and
sachets.

The leaves are a favorite seasoning for
pizza and other Italian dishes.

Curly leaved parsley is popular as
garnish, but flat leaved (Italian) parsley
is more flavourful and is used as
addition to salads and sauces. Parsley
tea makes a healthful tonic.

Propagate by layering or cuttings. This
is an aromatic flavouring for meat and
poultry dishes. Also used for making
wreaths.

Savory is used to flavour sausages and
other meats and is sometimes included
in a bouquet garni.

The leaves add pungent taste to meats
and vegetables; thyme sprigs are a
main ingredient in bouquet garnishing
for soups and stews.

Source: Reader’s Digest (1990).
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1.2 Uses of herbs and spices

Herbs and spices have tremendous importance in the way we live, as ingredients in food,
alcoholic beverages, medicine, perfumery, cosmetics, colouring and also as garden plants.
Spices and herbs are used in foods to impart flavour, pungency and colour. They also have
antioxidant, antimicrobial, pharmaceutical and nutritional properties. In addition to the
known direct effects, the use of these plants can also lead to complex secondary effects such
as salt and sugar reduction, improvement of texture and prevention of food spoilage. The
basic effects of spices when used in cooking and confectionery can be for flavouring,
deodorizing/masking, pungency and colouring (Table 1.2). They are also used to make food
and confectionery more appetizing and palatable. Some spices, such as turmeric and
paprika, are used more for imparting an attractive colour than for enhancing taste. The
major colour components of spices are given in Table 1.3. Because of their antioxidant and

Table 1.2 Basic uses of herbs and spices

Basic function

Major function

Subfunction

Flavouring Parsley, cinnamon, allspice, dill, mint, Garlic, onion, bay leaves, clove,
tarragon, cumin, marjoram, star anise, thyme, rosemary, caraway, sage,
basil, anise, mace, nutmeg, fennel, savory, coriander, pepper, oregano,
sesame, vanilla, fenugreek, cardamom,  horseradish, Japanese pepper, saffron,
celery ginger, leek, mustard

Deodorizing/  Garlic, savory, bay leaves, clove, leek,

masking thyme, rosemary, caraway, sage,
oregano, onion, coriander

Pungency Garlic, savory, bay leaves, clove, leek, Parsley, pepper, allspice, mint,
thyme, rosemary, caraway, sage, tarragon, cumin, star anise, mace,
oregano, onion, coriander, Japanese fennel, sesame, cardamom, mustard,
pepper, mustard, ginger, horseradish, cinnamon, vanilla, horseradish,
red pepper, pepper Japanese pepper, nutmeg, ginger

Colouring Paprika, turmeric, saffron

Source: Ravindran et al. (2002).

Table 1.3 Colour components in spices

Colour component Tint Spice
Carotenoid
B-carotene Reddish orange Red pepper, mustard, paprika, saffron
Cryptoxanthin Red Paprika, red pepper
Lutin Dark red Paprika, parsley
Zeaxanthin Yellow Paprika
Capsanthin Dark Red Paprika, red pepper
Capsorbin Purple red Paprika, red pepper
Crocetin Dark red Saffron
Neoxanthin Orange yellow Parsley
Violaxanthin Orange Parsley, sweet pepper
Crocin Yellowish orange Saffron
Flavonoids Yellow Ginger
Curcumin Orange yellow Turmeric
Chlorophylls Green Herbs

Source: Ravindran et al. (2002).

© 2004, Woodhead Publishing Ltd



Table 1.4 Spices and herbs used in alcoholic beverages

Alcoholic beverages Spices and herbs used

Vermouth Marjoram, sage, coriander, ginger, cardamom, clove, mace, peppermint,
thyme, anise, juniper berry

Gin Coriander, juniper berry

Aquavit Anise, fennel, dill, caraway

Curacao Cinnamon, clove, nutmeg, coriander

Kummel Caraway, fennel, coriander

Anisette Anise, fennel, nutmeg

Ganica Cinnamon, cardamom, coriander, mint, fennel, clove, pepper

Geme de cumin Cumin

Geme de cacao Clove, mace, vanilla

Geme de menthe Peppermint

Peppermint schnapps Peppermint

Source: Ravindran et al. (2002).

antimicrobial properties, spices have dual function — in addition to imparting flavour and
taste, they play a major role in food preservation by delaying the spoilage of food. Many
herbs and spices have been used in cosmetics, perfumery and beauty and body care since
ancient times. The toiletries and allied industries use spices and herbs and their fragrant oils
for the manufacture of soaps, toothpastes, face packs, lotions, freshness sachets, toilet
waters and hair oils. They are essential ingredients in beauty care as cleansing agents,
infusions, skin toners, moisturizers, eye lotions, bathing oils, shampoos and hair condition-
ers, cosmetic creams, antiseptic and antitanning lotions and creams, improvement of
complexion and purifying blood (Pamela, 1987; Ravindran et al., 2002). Spices form an
important component in quite a few alcoholic beverages and beers (Table 1.4).

1.2.1 Medicinal uses
Herbs and spices have been an essential factor in health care through the ages in all cultures.
They are prepared in number of ways to extract their active ingredients for internal and
external use. There are a number of different systems of herbal medicine, the most important
of which are Chinese and Indian (Ayurvedic) systems of medicine. All spices are medicinal
and are used extensively in indigenous systems of medicine. Some of the important uses of
major medicinal spices in Ayurveda, according to Mahindru (1982), are given in Table 1.5.
Extracts from herbs and spices are used as infusions, decoctions, macerations, tinctures,
fluid extracts, teas, juices, syrups, poultices, compresses, oils, ointments and powders.
Many medicinal herbs used in Ayurveda have multiple bioactive principles. It is not
always easy to isolate compounds and demonstrate that the efficacy can be attributed to any
one of the active principles. However, the active principles and their molecular mechanism
of action of some of the medicinal plants are being studied (Tables 1.6 and 1.7).

1.3 Active plant constituents

Herbs and spices are rich in volatile oils, which give pleasurable aromas. In addition, herbs
may contain alkaloids and glycosides, which are of greater interest to pharmacologists.
Some of the main active constituents in herbs are as follows (Brown, 1995; De Guzman and
Sienonsma, 1999):
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* Acids — these are sour, often antiseptic and cleansing.

* Alkaloids — these are bitter, often based on alkaline nitrogenous compounds. They affect
the central nervous system and many are very toxic and addictive.

* Anthraquinones — these are bitter, irritant and laxative, acting also as dyes.

* Bitters — various compounds, mainly iridoides and sesquiterpenes with a bitter taste that
increases and improves digestion.

* Coumarines — are antibacterial, anticoagulant, with a smell of new-mown hay.

* Flavones — these are bitter or sweet, often diuretic, antiseptic, antispasmodic and anti-
inflammatory. Typically yellow, and present in most plants.

* Glycosides — there are four main kinds of glycosides.
cardiac: affecting heart contractions;
synogenic: bitter, antispasmodic sedative, affecting heart rate and respiration;
mustard oil: acrid, extremely irritant;
sulphur: acrid, stimulant, antibiotic.

¢ Gums and mucilages — these are bland, sticky or slimy, soothing and softening.

* Resins — often found as oleo-resins or oleo-gum resins — they are acrid, astringent,
antiseptic, healing.

¢ Saponins — are sweet, stimulant hormonal, often anti-inflammatory, or diuretic, soapy in
water.

¢ Tannins — are astringent, often antiseptic, checking bleeding and discharges.

* Volatile oils — are aromatic, antiseptic, fungicidal, irritant and stimulant.

1.3.1 Genetic erosion in herbs and spices

People all over the world have picked and uprooted herbs from the wild since ancient times.
Medicinal herbs in particular have always been mainly collected from the wild and the
knowledge of where they grow and the best time to gather them has formed an important oral
tradition among healers of many different countries in many different cultures. These
ancient traditions successfully balance supply and demand, allowing plant stock to regener-
ate seasonally. Owing to the strong commercial pressures of food and pharmaceutical
industries of today, the balance now has been disrupted by unregulated gathering, leading to
severe genetic erosion. Some of the most commonly used culinary herbs such as chilli
peppers (Capsicum annuum var. annuum) and basil (Ocimum basilicum) have such a long
history of use and cultivation that truly wild plants have never been recorded. They
presumably became extinct because of over-collection.

1.4 The structure of this book

This book is the second volume for the series on Herbs and Spices and has two parts. The
first part deals with health benefits of herbs and spices and the use of herbs and spices as
antimicrobials and antioxidants. The second part deals with detailed information on indi-
vidual spices. This covers a brief description, classification, production, cultivation,
post-harvest handling, uses in food processing, chemical structure and functional properties
of important compounds extracted and quality specifications. The crops covered are tree
spices such as allspice and star anise, and important herbs such as chervil, coriander,
oregano, parsley, rosemary and thyme. A few other spices such as vanilla and sesame are
also included.

Though individual chapters vary in structure and emphasis, depending on the importance
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Table 1.5 Use of major medicinal spices in Ayurveda

Standard medicine Turmeric Ginger Pepper Cardamom Cinnamon/cassia Nutmeg Others
1. Murchchha-paka of ghee, v - - - Tej patra - Coriander
sesame, mustard, castor oil (Cinna-tamla)
2. Gandha-paka - - - 4 v 4 Clove, saffron
3. Anupan v v v - — - Ocimum sanctum
4. Chaturbhadraka - v - _ _
5. Panchkala — 4 — _ _ _ _
6. Valli Panchamula v - - - - _ _
7. Trikatu - v v - — — Long pepper
8. Lekniya Varga v — _ _ _ _ _
9. Dipaniya Varga — 4 4 _ _ _ _
10.  Triptaighna Varga - v - — _ _ _
11.  Kushthaghma Varga v - - _ _ _ _
12.  Vishaghan Varga v — - - _ _ _
13.  Stunyasodhanna Varga - v - - - — —
14.  Sirouirechanopaga - - v - _ _ _
15.  Trishna nigraha Varga - v - — _ _ _
16.  Sitaprasemana Varga — v — _ _ _ _
17.  Sulaprasemena Varga v v - _ _
18. Haridradigana (%4 - - _ _ _ _
19. Mustadigana v — — 4 _ _ _
20. Lakshadigana v — - _ _ _
21. Rasnadi group — 4 — _ _ _ _
22.  Pippalyadi group - v v — _ _ _
23.  Guruchayadi group - v - - _ _ Coriander
24.  Sunthayadi group - v _ _ _ _
25.  Duralabhadi group - v - - _ _ _
26. Vishwadi group — v _ _ _ _ _
27. Kanadi group — 4 — _ _ _ _
28.  Granthyadi group - %4 - — _ _ _
29. Kakolyadi group — v — _ _ _ _
30. Sriphaladi group - v _ _ _ _
31. Bhunimvadi group - v - - - _ —
32.  Marichadi group — v v _ _ _ _
33.  Katurikadya group v - - - - _ _
34. Nimbadi group - v — _ _ _
35.  Katurikadya group v v - _ _ _ _
36. Trikodi group — v v _ _ _ _
37. Nidigdhikadi group - v - - _ _ _
38. Katphaladi group - v v — _ _ _
39. Navanga group — v — _ _ _ _
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40. Pancha bhadra group
41. Kiratatiktadi group

42.  Kiratadi group

43. Aragbadhadi group
44.  Mustadi group

45.  Pathasaptaka group
46. Amritashtaka group
47. Kantakaryadi group
48. Swachchlanda Bhairirava
49. Agnikumara Rasa

50. Sri-Mrityunjaya Rasa
51.  Sarvajwarankusa Vatika
52. Chanderswara

53.  Chadrasekhara Rasa
54.  Nanajwarchha-Sinha
55.  Mritunjaya Rasa

56. Prachamdeswara Rasa
57. Tripurabhahairava Rasa
58. Kaphaketu

59. Jwara kesari

60. Jwara murari

61. Situ bhanjdrosa

62. Nawa-Jwarari Rasa
63. Sarwanga Sundara

64. Jayabati

65. Srirama rasa

66. Udakamanjiri

67. Kshudradi

68. Nagaradi group

69. Chaturdasanga

70. Ashtadasanga

71.  Bhargyadi group

72. Sathyadi group

73.  Mustadya group

74.  Vyashadi group

75. Watringa Sanga group
76. Kankakaryadi group
77.  Vrihatkatphatedi group
78. Unmatha Rasa

79. Vnihat Kasturi Bhairava
80. Sleshma-kalanala
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Source: Mahindru (1982).
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Table 1.6 Ayurvedic modes of administration

Modality Mode/vehicle Effects Potential

Cinnamon oil Volatiles Antimicrobial Infections

Curcuma longa ‘Band-aid’ Wound healing Global scope
Asafoetida Umbilicus Antiflatulent Post-operative
Asparagus racemosus With milk/boiled Phagocytosis Rasayana

Centella asiatica Brahmighrita Nootropic Alzheimer’s disease

Source: Vaidya (2002).

Table 1.7 Molecular phytopharmacology of a few herbs and spices

Plant Active principle Molecular action Uses

Piper longum Piperine RNA synthesis Antiviral

Curcuma longa Curcumin Protein synthesis Against Alzheimer’s
Mangifera indica Mangiferin Macrophage activation Immunostimulant
Coleus forskohlii Forshlin cAMP increase Against glaucoma

Source: Vaidya (2002).

of the spice and the body of research surrounding it, the matter is organized in the same
format as in the first volume. It is hoped that this book will form a good reference book for
all those who are involved in the study, cultivation, trade and use of spices and herbs.
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2

The functional role of herbal spices

M. R. Shylaja and K. V. Peter, Kerala Agricultural University, India

2.1 Introduction

Herbal spices or leafy spices are annual/biennial/perennial plants, the leaves of which (fresh
or dry) are primarily used for flavouring foods and beverages. Apart from being used as
flavouring agents, herbal spices are also known to possess nutritional, antioxidant, antimi-
crobial and medicinal properties. Because of the attractive foliage, a few herbs are also used
as garnishing spices in many food preparations. The essential oils extracted from tender
stems, leaves and flowering tops are used in cosmetics, perfumeries and toiletries and for
flavouring liquors, soft drinks, beverages and pharmaceutical preparations. ISO document
676 lists 38 leafy spices ( Table 2.1).

Table 2.1 Leafy spices in ISO document 676

SI No. Botanical name Family Common name Plant part used as spice
1. Allium tuberosum Liliaceae Indian leek, Chinese chive  Bulb, leaf
2. Allium fistulosum Liliaceae Stony leek, Welsh onion, Leaf and bulb
Japanese bunching onion
3. Allium porrum Liliaceae Leek, winter leek Leaf and bulb
4. Allium schoenoprasum Liliaceae Chive Leaf
5. Anethum graveolens Apiaceae Dill Fruit, leaf, top
6. Anthriscus cereifolium Apiaceae Chevril Leaf
7. Apium graveolens Apiaceae Celery, garden celery Fruit, root, leaf
8. Apium graveolens var. Apiaceae Celeriac Fruit, root, leaf
rapaceum
9.  Artemisia dracunculus Asteraceae  Tarragon, estragon Leaf
10. Cinnamomum Lauraceae  Cassia, Chinese Cassia Bark, leaf
aromaticum
11. Cinnamomum tamala  Lauraceae  Tejpat, Indian Cassia Leaf, bark
12. Cinnamomum Lauraceae  Srilankan cinnamon, Bark, leaf
zeylanicum Indian cinnamon
13. Coriandrum sativum  Apiaceae Coriander Leaf, fruit
14. Foeniculum vulgare Apiaceae Bitter fennel Leaf, twig, fruit
15. Foeniculum vulgare Apiaceae Sweet fennel Leaf, twig, fruit
16. Hyssopus officinalis Lamiaceae  Hyssop Leaf
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17.  Laurus nobilis Lauraceae  Laurel, true laurel, bay leaf, Leaf

sweet flag
18.  Levisticum officinale =~ Apiaceae Garden lovage, lovage Fruit, leaf
19. Lippia graveolens and Verbenaceae Mexican oregano Leaf terminal shoot
Lippia berlandieri
20. Melissa officinalis Lamiaceae  Balm, lemon balm, melissa Leaf, terminal shoot
21. Mentha arvensis Lamiaceae  Japanese mint, field mint, Leaf, terminal shoot
corn mint
22. Mentha citrata Lamiaceae = Bergamot Leaf, terminal shoot
23.  Mentha piperita Lamiaceae  Peppermint Leaf, terminal shoot
24. Mentha spicata Lamiaceae  Spearmint, garden mint Leaf, terminal shoot
25. Murraya koenigii Rutaceae Curry leaf Leaf
26. Ocimum basilicum Lamiaceae = Sweet basil Leaf, terminal shoot
27. Origanum majorana ~ Lamiaceae =~ Sweet marjoram Leaf, floral bud
28. Origanum vulgare Lamiaceae  Oregano, origan Leaf, flower
29. Petroselinum crispum  Apiaceae Parsley Leaf, root
30. Pimenta dioica Myrtaceae  Pimento Fruit, leaf
31. Pimenta racemosa Myrtaceae ~ West Indian bay Fruit, leaf
32.  Rosmarinus officinalis Lamiaceae = Rosemary Terminal shoot, leaf
33. Salvia officinalis Lamiaceae = Garden sage Terminal shoot, leaf
34, Satureja hortensis Lamiaceae = Summer savory Terminal shoot, leaf
35. Satureja montana Lamiaceae ~ Winter savory Terminal shoot, leaf
36. Thymus serpyllum Lamiaceae  Wild thyme, creeping thyme Terminal shoot, leaf
37. Thymus vulgaris Lamiaceae = Thyme, common thyme Terminal shoot, leaf
38. Trigonella Fabaceae Creeping thyme, fenugreek Seed, leaf
foenumgraecum

2.2 Classification

Herbal spices can be classified based on botanical families, crop duration and growth habit.

2.2.1 Classification based on botanical families

Family Crop

Apiaceae Dill, celery, fennel, lovage, parsley, etc.

Lamiaceae Hyssop, mint, basil, marjoram, oregano, rosemary, sage, thyme, etc.
Liliaceae Leek, chive

2.2.2 C(lassification based on duration of crop

Annual Basil, coriander, dill, etc.

Biennial Caraway, leek, parsley, etc.

Perennial Sage, laurel, pimenta, curry leaf, chive, mint, oregano, tarragon,
thyme, etc.

2.2.3 C(lassification based on growth habit

Herbs Caraway, coriander, mint, oregano, marjoram
Shrubs Rosemary, sage, thyme
Trees Pimenta, curry leaf, laurel
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2.3 Production, consumption and processing

Most of the herbal spices originated in Mediterranean countries and have been used since
ancient Egyptian and Roman times mainly for the purpose of embalming. Even today, the
Mediterranean zone is the major source of herbal spices, and Germany, France and the USA
are the major producers of high-quality cultivated herbs.

Curly parsley, chives and dill are widely grown in Germany, while flat parsley and
tarragon are widely grown in France. The USA has cultivation of high-quality herbs such as
parsley, tarragon, oregano and basil. The Mediterranean countries of Egypt and Morocco
cultivate parsley, chives and dill. East European countries such as Poland, Hungary, Greece
and the former Yugoslavia grow herbs on a limited scale. The countries of origin of herbal
spices and major areas of cultivation are given in Table 2.2.

The European and American markets are the major consumers of herbal spices. Oregano
is the most consumed herb in Europe and USA, followed by basil, bay leaf, parsley, thyme
and chives. Herbs such as mint, rosemary, savory, sage and marjoram are consumed only to
alimited extent in major markets. Consumption of different herbs vary according to the local
food habits. Marjoram is the most sold herb in Gemany, while sage is popular in the USA but
less so in Europe.

Egypt, Turkey, Spain and Albania are major exporters of herbal spices. The mild sunny
climate and rocky landscape favour production and processing of herbal spices in these
countries. Turkey is the biggest oregano and bay leaf exporter, Egypt is the biggest basil,
marjoram and mint exporter and Spain is the biggest thyme and rosemary exporter.

Herbal spices can be used either fresh or dried or in the form of extractives such as oils
and oleoresins. Herbs have traditionally been traded as dried products. With the advent of
modern methods of preservation, frozen herbs and fresh herbs have become available but the
industry remains dominated by the trade in dried products.

Different methods are used to dry herbs and spices. Sun drying and shade drying are still
widely used. Since natural sun/shade drying leads to quality deterioration by way of
contamination, artificial methods such as using circulation of hot air in a specially constructed
drying room or drying with the help of hot air or microwave oven have been widely adopted.
Freeze drying by applying a vacuum is a method that has proved to be the best method for
preserving the delicate flavour and aroma of chives and leek. As sun drying destroys
chlorophyll, artificially dried leaves have a better appearance and high market preference.

Organic spices are gaining in market share. The major consumers of organic spices in the
world are the USA, Europe and Japan, which are also the major consumers of herbal spices.
There is great potential for the cultivation of organic herbal spices to enjoy the premium
price in the international market and to improve the quality and appearance of the produce
without any pesticide or chemical residues. The spice extracts such as essential oils and
oleoresins from leaves and flowering tops of various herbal spices can be recovered using
steam distillation, water cum steam distillation, supercritical carbon dioxide extraction and
solvent extraction using low-boiling organic solvents. Of the different methods, extraction
using compressed carbon dioxide gas or supercritical fluid is the most effective and is
currently used on a commercial scale. In steam distillation the plant material is exposed to
high temperatures from steam vapour, leading to the degradation of important components
of essential oil, while extraction with organic solvents leaves residues of the solvent in spice
extracts. In supercritical carbon dioxide extraction the energy cost associated with the
process is lower, the extracts are free of solvent and there is no degradation of important
components. The important compounds responsible for flavour in various herbal spices are
listed in Table 2.3.

© 2004, Woodhead Publishing Ltd



Table 2.2 Origin and major areas of cultivation of herbal spices

SI No. Spice

Origin

Major areas

1. Allspice
2. Basil, sweet

3. Bay leaves (laurel)

4. Caraway
5.  Celery
6. Chervil
7. Chive
8. Coriander
9. Dill

10. Fennel

11. Fenugreek

12. Leek
13. Marjoram

14. Mint (peppermint)

15. Mint (spearmint)

16. Oregano
17. Parsley
18. Rosemary
19. Sage

20. Tarragon
21. Thyme

Central America, Mexico

and West Indies
India, Iran, Africa

Countries bordering the
Mediterranean

Europe

Europe, Africa

Russia and Western Asia
Northern Europe

Africa, Europe

France, Spain and Russia

Europe and Asia Minor

Europe and West Asia

Mediterranean region
Saudi Arabia and
Western Asia

England
and UK
Greece, Italy and Spain

Sardinia

Europe

Albania and Greece

Russia
China and East Indies

Jamaica, Honduras, Guatemala,
Leeward Islands

Belgium, France, Bulgaria, Hungary,
India, Italy, Poland, Spain and USA

Cyprus, France, Greece, Italy,
Israel, Morocco, Portugal, Spain,
Turkey and Yugoslavia

Netherlands, Bulgaria, Canada, Germany
India, Morocco, Poland, Romania,
Russia, Syria, UK and USA

France, Hungary, India, Japan,
Netherlands, UK and USA

France, Italy, Russia, Spain, UK and USA

Austria, Canada, France, Germany, Italy,
Netherlands, Switzerland, UK and USA

Argentina, Bulgaria, China, France, India,
Italy, Morocco, Mexico, Netherlands,
Romania, Russia, Spain, Turkey, UK,
USA and Yugoslavia

Canada, Denmark, Egypt, Germany,
Hungary, India, Netherlands, Mexico,
Pakistan, Romania, UK and USA

Bulgaria, China, Denmark, Egypt, France,
Germany, India, Italy, Japan, Morocco,
Netherlands, Romania, Russia, Syria,
UK and USA

Algeria, Argentina, Cyprus, Egypt,
France, Germany, Greece, India,
Italy, Lebanon, Morocco, Portugal,
Spain, USA and Yugoslavia

Europe, Africa, Near East and USA

France, Germany, Grenada, Hungary,
Italy, Morocco, Portugal, Spain,
South America, Tunisia, UK and USA

Argentina, Australia, Brazil, France,
Germany, India, Italy, Japan, Taiwan,
Yugoslavia, UK and USA

Germany, Japan, Netherlands, Russia

Albania, France, Greece, Italy, Mexico,
Spain, Turkey and Yugoslavia

Algeria, California, Louisiana,
Belgium, Canada, France, Germany,
Greece, Italy, Japan, Lebanon, Nether-
lands, Portugal, Spain, Turkey and UK

Algeria, France, Germany, Italy,
Morocco, Portugal, Romania, Russia,
Spain, Tunisia, Turkey, Yugoslavia
and USA

Albania, Cyprus, Dalmatian Islands,
Canada, Southern France, Italy,
Portugal, Spain, Turkey, Yugoslavia,
UK and USA

Russia, France and USA

Bulgaria, Canada, France, Germany,
Greece, Italy, Morocco, Portugal, Russia,
Spain, Tunisia, Turkey, UK and USA
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Table 2.3 Compounds responsible for flavour in herbal spices

Spice Major component  Others
Allspice Eugenol Cineol, phellandrene, caryophyllene
Basil, sweet  D-Linalool Methyl chavicol, eugeneol and cineole
Bay (laurel)  Cineole L-Linalool, eugenol, methyl eugenol, geraniol, geranyl and
leaves eugenyl esters, L-0i-terpineol, o-pinene and -phellandrene
Caraway Carvone D-Limonene, carveol, D-dihydrocarveol, L-neodihydro carveol
Celery D-Limonene Selinene, sesquiterpene alcohol, sedanolide
Coriander D-Linalool D-ai-pinene, B-pinene, o and y-terpinene, gerciniol, borneol,
p—cymene
Dill Carvone Dihydrocarvone, D-Limonene, a-phellandrene, o-pinene and
dipentene
Fennel Anethole Fenchine, o-pinene, camphene, D-o-phellandrene, dipentene,
methyl chavicol and p-hydroxyphenyl acetone
Marjoram Carvacrol D-Linalool, eugenol, chavicol, methyl chavicol, D-terpineol and
carpophyllene limonene, cineol
Mint Menthol Menthone, menthyl acetate, B-pinene, oi-pinene, sabinene
(peppermint) acetate
Mint L-Carvone Terpene, carveol, dihydrocarveol acetate
(spearmint)
Oregano Thymol Carvacrol, a-pinene, cineole, linalyl acetate, linalool,
dipentene, p-cymene and [-caryophyllene
Parsley Apiole Myristicin, o-pinene
Rosemary Cineole Borneol, linalool, eucalyptol, camphor, bornyl acetate,
a-pinene, camphene, sabinene, phellandrene, a-terpinene
Sage Thujone Borneol, cineole, bornylesters, o-pinene, salvene,
D-camphor phellandrene, ocimene
Tarragon Methyl chavicol  L-Pinitol, a-benzopyrene and eugenol
Thyme Thymol Carvacol, linalool, L-borneol, geraniol, amyl alcohol, B-pinene,

camphene, p-cymene, caryophyllene, 1,8-cineole

2.4 Functional properties

In addition to adding flavour to foods and beverages, herbal spices are valued for their
nutritional, antioxidant, antimicrobial, insect repellent and medicinal properties.

2.4.1 Nutritional properties
Most of the herbal spices are rich sources of protein, vitamins, especially vitamins A, C and
B, and minerals such as calcium, phosphorus, sodium, potassium and iron.

Parsley is the richest source of vitamin A, while coriander is one of the richest sources of
vitamins C and A. Parsley and chervil are also rich sources of vitamin K. The nutritive values
of various herbal spices are presented in Table 2.4.

2.4.2 Antioxidant properties

Antioxidants are added to foods to preserve the lipid components from quality deterioration.
Synthetic antioxidants such as butylated hydroxy anisole (BHA), butylated hydroxy toluene
(BHT), propyl gallate (PG) and terz-butyl hydroquinone (TBHQ) are the commonly used
synthetic antioxidants. Owing to their suspected action as promoters of carcinogenesis,
there is growing interest in natural antioxidants.
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Table 2.4 Nutritive value of herbal spices (approximate composition/100 g of edible portion)

Spice Energy Protein Fat Total CHO Fibre Ash Calcium Fe Mg P K Na Zn Ascorbic acid Thiamin Riboflavin Niacin Vitamin A
(kcal) (g (2 (2 (& (@ (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (U)
Sweet basil 251 144 4.0 61.0 17.8 143 2113 42 422 490 3433 34 6 61.2 0.1 0.3 6.9 9375
Bay 313 7.6 8.4 75.0 263 3.6 834 43 120 113 529 23 4 - - - 2 6185
Chervil 237 232 39 49.1 11.3 16.6 1346 32 130 450 4740 83 9 NA NA NA NA NA
Marjoram 271 12.7 7.0 60.6 18.1 121 1990 83 346 306 1522 77 4 51 - 4 8068
Oregano 306 11.0 103 64.4 150 7.2 1576 44 270 200 1669 15 4 - - - 6 6903
Parsley 276 22.4 4.4 51.7 103 125 1468 98 249 351 3805 452 5 122 - 1 8 23340
Rosemary 331 49 152 64.1 177 6.5 1280 29 220 70 955 50 3 61 - - 1 3128
Sage 315 10.6 127 60.7 18.1 80 1652 28 428 91 1070 11 5 32 - - 6 5900
Tarragon 295 22.8 7.2 50.2 74 120 1139 32 347 313 3020 62 4 - - 1 9 4200
Thyme 276 9.1 7.4 63.9 186 11.7 1890 124 220 201 814 55 6 - - - 5 3800

Source: Farrel (1990).
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Many herbal spices are known as excellent sources of natural antioxidants, and con-
sumption of fresh herbs in the diet may therefore contribute to the daily antioxidant intake.
Phenolic compounds are the primary antioxidants present in spices and there is a linear
relationship between the total phenolic content and the antioxidant properties of spices.
Essential oils, oleoresins and even aqueous extracts of spices possess antioxidative
properties.

The plants of the Lamiaceae family are universally considered as an important source of
natural antioxidants. Rosemary is widely used as an antioxidant in Europe and the USA.
Oregano, thyme, marjoram, sage, basil, fenugreek, fennel, coriander and pimento also
possess antioxidant properties, better than that of the synthetic antioxidant butylated
hydroxy toluene. Phyto constituents such as carvacrol, thymol, rosmarinic acid and carnosic
acid are responsible for the antioxidative property. Important natural antioxidants and
components responsible for the property are presented in Table 2.5. Information on the
relative antioxidative effectiveness (RAE) of various herbal spices is given in Tables 2.6 and
2.7.

Table 2.5 Antioxidants isolated from herbal spices

Spice Antioxidants

Rosemary Carnosic acid, carnosol, rosemarinic acid, rosmanol

Sage Carnosol, carnosic acid, rosmanol, rosmarinic acid

Oregano Derivatives of phenolic acid, flavonoids, tocopherols

Thyme Carvacrol thymol, p-cymene, caryophyllene, carvone, borneol
Summer savory Rosmarinic acid, carnosol, carvacrol, thymol

Marjoram Flavonoids

Allspice Pimentol

Table 2.6 Relative antioxidative effectiveness (RAE) of herbal spices evaluated as whole plant
material in different substrates

Spice/herb Substrate RAE

Marjoram, rosemary, Lard Rosemary>sage>marjoram
sage, coriander

32 different plant materials  Lard Rosemary>sage>oregano>thyme
19 different plant materials ~ Oil-in-water emulsion = Sage>oregano
32 different plant materials ~ Oil-in-water emulsion ~ Allspice>rosemary

Allspice, savory, Sausage, water Allspice>savory>marjoram
marjoram, coriander

15 different plant materials ~ Sausage, water Sage>rosemary>marjoram>aniseed
12 different plant materials ~ Ground chicken meat ~Marjoram>caraway>peppermint
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Table 2.7 Relative antioxidative effectiveness (RAE) of herbal spice extracts

Substrate, conditions RAE

Lecithin emulsion, daylight, room temperature, 26 days Rosemary>sage

Lard, 50°C Rosemary>sage>marjoram
Chicken fat, 90°C Sage>rosemary

Methyl linoleate, 100°C

Sage>deodorized rosemary>
untreated rosemary

Lard, 75°C Oregano>thyme>marjoram>
spearmint>lavender>basil
TGSO, 100°C Summer savory>peppermint>

common balm>spearmint>
oregano>common basil

Low-erucic rapeseed oil, 60°C, 23 days Sage>thyme>oregano
Methanol Oregano>cinnamon=

marjoram>caraway
Minced chicken meat, 4°C and —18°C Caraway>wild marjoram
Raw pork meats, pretreated with NaCl, 4°C and —18°C Sage>basil>thyme

Microwave cooked pork patties treated with NaCl, —-18°C ~ Basil=thyme

2.4.3 Antimicrobial properties

Herbal spices are important sources of antimicrobials, and the use of spices, their essential
oils or active ingredients for controlling microbial growth in food materials constitutes an
alternative approach to chemical additives.

Some of the spice essential oils (individual or combinations) are highly inhibitory to
selected pathogenic and spoilage micro-organisms. The fractionation of essential oils and
further application help to improve the level of activity in some cases. The optical isomers
of carvone from Mentha spicata and Anethum sowa (Indian dill) were more active against
a wide spectrum of human pathogenic fungi and bacteria than the essential oils as such.
Mixing compounds such as carvacrol and thymol at different proportions may exert total
inhibition of Pseudomonas aeruginosa and Staphylococcus aureus. The inhibition is due to
damage in membrane integrity, which further affects pH homeostasis and equilibrium of
inorganic ions. Such knowledge on the mode of action helps spice extracts/ingredients to be
applied successfull