. Vegetable Oils and Fats
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Oils, fats and waxes have been in use since prehistoric times, Probabl_v the fats initially y...
man were of animal origin such as tallow, obtained from cattle and e from F-{s"‘
fats were separated from the other tissues by ‘rendering’, a process involving heating either i :
presence (wet rendering) or absence of water (dry rendering). The art of recovering vegergy), ”
from the oil-bearing materials with the help of primitive mill

' were drwe
bullocks. Even today, the &hani is still being used in remo
principle of a pestle rotating in a mortar, generally made of wood.

The ancient Egyptians and Phoenicians used vegetable oils for food and for anointing their bodix
As early 25 1400 g, Egyptian chariot wheels were lubricat

ed with axle greases consisting of fars ¢
tians and Phoenicians, the knowledge of the use of fats and oils spread to &

to the Greeks. Homer mentions oil as an aid to weaving, and Pliny talks sbox
hard and soft soaps. Today

dless uses, too numerous to menton.
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Oils, fats ‘:Eic\:sa;;c; _ :::SZEI;IY similar in .the1r composition.. QOils are liquid at ordinary room
(emperature . or nearly solid. In general, the triglycerides of unsaturated fatty acids
are liquid, and glycerides -of saturated fatty acids with 12 or more carbon atoms are solid at o:d:;r;
remperatures. Coconut oil, palm oil, palm kernel oil, cocoa butter and shea butter are exam. les of
fats. Coconut oil, a liquid in the tropical climate, is solid in temperate regions. ]

Waxes, on the other_ hand, are fatty acid esters of monohydroxy alcohols, unlike oils. They are
found mostly as protective coverings on the surfaces of the leaves and stems, and greatly reduce the
loss of water through transpiration. Waxes are very rarely found within living plant cells. Amongst
the most valuable to mankind are carnauba and candelilla waxes. }

Vegetable oils differ from volatile or essential oils (also designated as ethereal oils) in a number of
important respects: a). they do not volatilise at ordinary room temperatures; b). they cannot be distilled
without being decomposed; c). they leave a permanent greasy stain on paper; d). being glycerides,
they form soaps with alkali; €). they lack strong taste and odour of essential oils and may become

rancid on long exposure to air.

o o Box 6. 1 Unsaturatcd fatty acids and their role in human nutrition

Mo_nbu'ri'sdfutat_éd fatty acids (MUFA) have a single double bond in their structure (for example,
. 011!’e(’ll,mustard oil, groundnut oil) while polyu nsaturated fatty acids (PUFA) have more than
‘one double bonds in their chemical configuration (for example, sunflower oil, safflower oil, soya
ean oil, corn oi d rice bran oil are a mixture of both PUFA and MUFA.

btanoll,com 011, etc.). Sesame or #i/ oil an
ntlal fatty ac:ds (EFA) are those fatty acids which the human body is not capable of
5Yﬂths?sxzmg They must be supplemented in the diet as they are essential for normal growth

fthe body, especially the brain, heart, blood vessels, nerves and the skin. EFAs strengthen the
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i ', tmmuuc or de&ns: xyatem gmd lubﬁcm the

 for humans are as follows: ALA (an omegs-3-fatty acid: It egl
ol 45 an omegi- A8 gy
S dw;mu Mgig ;:m::eam arthritis, blood pressure, sudden cardiac degy, %'
5 health challenges like hear hofestem] (HIDL), making arteries more ﬁexrbk,
in the body, thus hcipmg in the regg{“m{# ‘

mg as LA (an omega-6- ~fatty acid): It is the building bige, L
s hombnbs like prosmglandiﬂs that protect against heart diseases, strokes , Dloog
e b blood pressum and strengthen central nervous systerm.

Somt of the food sources of omega-3 to -6 fatty acids are fish and shellfish (such 25 ﬂhﬁﬂp _
erel and cardines), flaxseed or linseed oil (containing approximately 55 per cens ALY

; m:ts (almondS, cashews and walnuts), hempseed oil, soya oil, canola (rapeseed) oil, pair, &
 cnflower ol safflower oil and pumpkin seeds. Four major oils (palm, soya bean, rapeseed 404
e sunﬂower} provide more than 100 million metric tonnes annually, contributing more tha, 3
e mﬂh on metric tonnes of n-6 linoleic acid and 4 million metric tonnes of n-3 alpha-linolenic 24
In India, we commonly use flaxseeds in the form of dry chutney. They are roasted o ,

-~ Jow flame till they splutter, then cooled and dry grind with some dry coconut (gari), roasted
peanuts, garhc flakes, salt and pepper. One tablespoon a day is a healthy addition to the dier

- The chutney powder can be eaten with &bak’ra or chapattis or is sprinkled over 7aifz or salad

Hydrogenated oils (warm.goatt ghee) should be avoided for cooking as the fatty acids (PUFL
~ and MUFA) get converted into artery-clogging #rans fatty acids, a and they also lack vitamins E
- and A. Many of the commermaﬂy prepared baking items, such as biscuits, cookies, buns, rolls
 croissants; nambkeen; sweets such as gulab jamun, cakes, pastries and chips as snacks for childzes

are aﬂ mdc of vanaspatr

e
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Classification of Vegetable Oils

Vegetable oils, according to their ability to absorb oxygen from the atmosphere, are classified o8
three main groups—non-drying oils, semi-drying oils and drying oils.

oy BT
Sapurise

* Arachidonicacid (AA, sometimes called ARA, with a formula C20H3202) is a counterpart to ¢ the
arachidic acid found in the peanur oil. It is a type of omega-6 polyuns: aturated fatty acid, present |

phospholipids of membranes of human body cells and is one of the most abundant fatty acids in the ""
muscles and liver. It is primarily derived from red meats as well as egg yolks, organ meats and fs2 &

The human body needs AA for the repair s and growth of skeletal muscle tissue. In 2 true seas<

one of the essential fatty acids because our body can sy nthesise it from linoleic acid in the fiver, "h‘ e
' become ‘essential’ if there is a deficiency of linoleic acid or if the body is incapable of convertitg
acid to arachidonic acid. It has great potential as an anabolic body- building supplementin today's 375
nutritional arsenal to increase lean body mass and strength, however, too much of it can be ver¥ hart?
Little or no AA is found in common plants, but it can be used as a dietary supplement in the
foods, especially for vegans or vegetarians. The fungus Morsierella alpina is a rich source of ARA
being exploited commercially.
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oxygen slow y,.pro ucing only A soft film after prolonged exposures to gir (gth orb atmospheric

elastic film as is the case of drying oils). The iodifie n ey never form a tough

umber is between e 3
in this category are cottonseed, sesame, sunﬂower, corn and croton I Cemde)

) D'ymg oils:

These oils are fairly rich in glycerides of the unsaturated fatty acid i inolei i i
with few oleic compounds. Such oils readily absorb vc:xygtty . o S B A

: €n on exposure to air and form a tough,
clastic but resistant film. They are, therefore, very important as solvents for pigments in the paint il

varnish industries. Drying oils have a high iodine number, more than 130. Temperate plants notably
finseed, soya bean, tung, safflower and hempseed are the important types included under this categor;'.

Location of Oils

Vegetable oils and fats are located in the form of small insoluble droplets within the plant cells.
They occur predominantly in seeds, most commonly in the endosperm and cotyledons. In most of
the cereals, however, the fat occurs almost exclusively in the embryo. Olive and palm oils are two
important examples that are obtained from the fleshy pericarp of the fruit. Less frequently, oils and
fats are extracted from the roots, stems and foliage.

X ExiractoN
Methods of Obtaining Oils

Crude vegetable oils and fats are extracted from the oil-bearing cells by either of the following
methods; rendering, mechanical pressure or solvent extraction. Rendering, as mentioned before, is
chiefly used for recovering oils from animal fats, such as carcasses, but sometimes it is also practised
in the extraction of palm oil in parts of Africa. The mechanical expression is by far the most common

method of extraction.

g PLIDS PN :
“lodine number is the number of grams of iodine or iodine compounds absorbed by 100 grams of fat. The

oil with higher iodine numbers readily absorb atmospheric oxygen and forms a tough and durable film.
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« Solvent extraction:

As the name implies, this process employs a solvent to leach out the o.il -.md‘ u th‘c only prac,
method for recovering oils from tissues having a relatively low proportion of oil. Sometimes ¢,
the press cake (left during mechanical expression) is subjected to solvent extraction to retrieve
last traces of oil. This method is quite effective but expensive. A number of solvents can be yg
including gasoline, benzene, carbon disulphide, petroleum ether and chlorinated hydrocarbons T,
solvent must have access to all oil-bearing cells. The fatty oils are freed from the extracting solwe
by distillation. The cake mass obtained during solvent extraction contains only one per cent ot ks

of oil as compared to four to seven per cent in the mechanical pressing.
The crude oils often contain impurities such as water, dirt, cellular material, free fatty acids ad

phosphatides, pigments, odiferous compounds, such as an aldehyde, ketone, hydrocarbons and essents

oils. The oils must, therefore, be subjected to a refining process to rid them of all the impurities
The albuminoid fraction of the crude vegetable oil is removed through coagulation by heating. Fre

fatty acids are removed by agitation with sodium hydroxide. In some cases, b[é-.whing or deodorisatet

is also practised.

Keeping Quality of Oilseeds and Vegetable Oils and Fats

due t© (he

Some secdfs‘, if bthey are not bruised, can be stored for years without any change in the fat
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rl;at is, they are less likely to become rancid. Als from which they are produced,

the early stages of autoxidation
ur become so repulsive that they
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odour and flavo

many plants that produce vegetable o; ' Y
Of the many p P 8 oils, only about 12 Species are commercially important and

nearly 90 per cent of the total world’s supply comes from them. The tota] oilseed production in the
world (2012-13) was estimated at 474 million tonnes from a cropped zrea of 238 ‘s s
of land. The United States was by far the largest producer, ‘ :
canked second with 84 MT, followed by China (59.¢

MT). The combined share of these five countries from
The other leading oilseed producers in the order of ranking were the Ukraine, Russia, Indonesia.
Paraguay, France and Australia. The ten top oilseed exporting nations were Brazil, the US, Canada.
Argentina, Australia, the Ukraine, Uruguay, China and India. Soya bean is the leading oilseed crop
produced globally with 267.8 MT of the world’s total (with 2 share of more than 35 b .

total), followed by the rapeseed crop. The other major edible oilseed crops are cotton-seed, oil paim,
groundnut, sesame, sunflower, coconut, safflower, olive, linseed, castor-seed and tung seed oil.

The global ‘vegetable oil’ production during the same period was around 186. 5 million tonnes.
The palm and palm kernel oils ranked first with 56 233 000 tonnes (around 30 per cent share),
followed by the second important soya bean oil with 42 558 000 tonnes — both accounted for roughly
61 per cent of the total world production. Rapeseed and sunflower seed oils were at the third and
fourth positions with an output of 25 047 000 (15 per cent share) and 13 942 000 (9 per cent share),
respectively — all the four vegetable oils together represented 85 per cent of the market. The major
oil-producing countries were Indonesia, Malaysia, China, the EU-27, the US, Argentina and Brazil.

Besides, niger seed, Guizotia abyssinica (L.£) Cass.; safflower, Carthamus finctorius L. (both of
Asteraceae); tobacco seed oil, Nicotiana spp. (Solanaceae) and poppy seed oil, Papaver sommiferum L.
(Papaveraceae) are produced locally in comparatively smaller quantities. Many others are obtained
from trees growing wild in various parts of India and elsewhere, for example, mahua, [ Diplodnema
butyracea (Roxb.) H.J. Lam. (syn. Madhuca butyracea (Roxb.) Macb.] (Sapotageac]: neem or margosa
tree, Azadirachta indica A. Juss. (Meliaceae) and pongam, Pongamia pinnata (L.) Pierre (Fabaceae).

million hectares
accounting for 93.3 million tonnes. Brazi!
MT), Argentina (53.6 MT) and India (36.8
the global production was around 69 per cent.

per cent of the

UTILISATION OF VEGETABLE OILS AND FATS

Vegetable oils and fats have a wide-range of uses, as food, for industrial purposes and also in the
Pharmaceuticals, :

The contribution of fats and other lipids to our daily diet is great: a). tl-'ney are th:c highly concentrated
‘serve of energy as they contain very little oxygen. All fa l?ave wbizh cqurfc s ” compar.ed
to that of carbohydrates and proteins. One gramme of fat will supply appromma_tcl)’ s calories
Whereas gramme of carbohydrate or protein produces about fom:; b). fats and other lipids have a
- Tolein the ¢ atiety value of a food, that is, they give a feeling of satisfaction and delays the onset of
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e at which the food leaves the

hunger as fats retard the rat
to foods and make meals palatable and satisfying; d). fats act as s0

cuch as vitamins A, D,E,Kand provitamin A.
Many of these oils, for example, olive, groundnut, soya bean, corn and’cottonsc'aed are useq
cooking oils, and also in the manufacture of oleomargarine. The oleomargarine consists f)f about g
per cent efined and hydrogenated oil, some 14-16 per cent cultured whole of skimmed .ﬂ’lllk togethe
with small amounts of emulsifying agents such as lecithin and monoglycerides, salt, vitamin A 4
benzoate of soda.

The residue left after the extraction of oil, known as oil-cake, is often rich in protein and, therefor,

can be incorporated into livestock feed and occasionally in human food. However, some oil-cakes, f

example, castor, linseed and tung contain toxic constituents

purposes but may be used as nitrogenous fertilisers.
Oils and fats are nowadays employed in the manufacture of many non-edible products such 5

paints, varnishes and lacquers, and as components in linoleum and oilcloth, soaps, detergents, candles

plastics, synthetic fibres, printer’s ink, artificial leather, polishes, cosmetics and lubricants.
Fixed oils and fats such as castor and croton oils are used pharmaceutica]ly for their soothing

that make them unsuitable for feeding

properties.

Groundnut, Peanut or Monkey-nut

Arachis hypogaea L. (n=20)
Family: Fabaceae

Like the bambara groundnut of West Africa (Voandzeia spp.), all species of Arachis are geocarpic,
that is, their fruits ripen under the ground (Figure 6.1). A native of Brazil, it became widely distributed
throughout South America at an early date. In the sixteenth century, the Portuguese brought them
from Brazil to West Africa and the Spaniards took these across the Pacific to the Philippines from
where they were introduced to China, Japan, Malaysia, India and Madagascar. The plant is 0oV
extensively cultivated in tropical and subtropical regions all over the world anc.l als ; the warm
temnperate regions. India is by far the largest producer, but most of th i e d
only a very little enters the world trade. e A consumed locally 2

e

: 'ii‘Diﬁ'efcnt g sty "

: : types and sizes of :
A groundnut (Arachis h

1 - s bypogaea) pods.

{vents for the fat-soluble vitapy;,
5
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‘ Jubri€ ’ er oil extraction, is a high-protein livestock feed.

-smlpi’rin‘lcs ihe c:llfc is used. as {nanurc. The best qua‘lity cake may be ground into flour for human
L mption 28 it1s a Prf’tc“‘"“d‘"ﬂ’“d supplement, The green haulms make excellent fodder.

cons oW 9ynthetic tcxttlc. fibre ‘ardil" is manufactured from peanut protein. The fibres are cream

o cod and have a wool-like texture. The shells are nsed 45 boiler fuel or to produce a particle-board

Cpbuilding PUPOSE .

0 cdici""‘ny’ the oil is usm? as a laxative and emollient. In recent years, there has been great interest

prodUCtiO“ of mycotoxin (aflatoxin) from Aspergillus flavus 1 ink., which grows rapidly on moist

. the
“'l l‘h P ¥ Sl Y » o - -
ke. It is known to posscss an extreme toxicity to mammals, havi ng a carcinogenic property.

l’cm'l“t G

Rape Seeds, Mustard Seeds and Relatives

prassica SPP- (x=8,9,10,11)
Family: Brassicaceae

The genus Brassica cont'ribufes many species of considerable economic importance. It includes over
150 species of annual, biennial or rarely perennial herbs, mostly native to the north temperate parts
of the Old World, especially the Mediterranean region. There are perhaps three centres of genetic
diversity: Europe, central and southern Asia and China. The different species have spread to the
subtropics and tropics as cold-season crops. The cultivated Brassica species may be divided into two
distinct types; the vegetable types and the oilseed types, the former comprising cabbage, cauliflower,
broceoli, turnip and rutabaga. Those extensively cultivated for the extraction of oil are Brassica napus
L.and B. juncea (L.) Czern. and Coss. in China and Japan; B. napus and B. praecox Waldst. and Kit.
in Europe and Ametica; and B. juncea and probably B. napus in Russia and the Mediterranean region.
In India, the principal oilseed or oleiferous crops are B. campestris and B. juncea. Eruca vesicaria subsp.
.ativa, another cruciferous plant, is a minor oilseed crop, grown mainly in Punjab and yields ‘jamba
oil’. Three distinct varieties have evolved from B. campestris in India; brown sarson, yellow sarson and
toria, restricted to distinct ecogeographical regions — collectively they are known in India as rape. In
Western Europe, B. campestris is also grown as an oilseed crop but the varieties are different from
those cultivated in South-East Asia.

Considerable confusion exists as to the identification and nomenclature of the rape and mustard
seeds that are grown in India. However, the nomenclature as given by Singh (1958) and Sikka and
Rajan (1964) have been followed (Table 6.2).

In India, Brassica alba and B. nigra are not much used for oil extraction, but they are used in Europe
and Canada. In Indian trade, three varieties of Brassica are collectively known as rape, while the ra
is known as mustard.

Mustard has long been used as a condiment. Rape and mustard crops are adapted to temperate
climates, preferring cool moist conditions and rich loamy soils. They are also grown both in subtropical
and tropical countries as winter crops. There are three types of mustard; black mustard (B. nigra), brown,
Indian or oriental mustard (B._juncea) and white or yellow mustard (B. hirta, earlier known as Sinapis
4lba). Brown mustard is also grown commercially as an oilseed crop in the Indian subcontinent,
Canada, the Great Britain, Denmark, China, the US and South Ukraine. Yellow or white mustard

‘Comprises about 90 per cent of the Europe, especially in England and the Netherlands. It is usually
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White mustard . _ Y o - ;

)+ H20 myrosin_y Acrinyl isothiocyanate ( ard oil), 4 )
Sinalbin (C3oHa201sN252) + 12
+ sinapin hydrogen sulphate.
Black mustard .
H,0 __myrosin_y Ayl isothiocyanate (volatile oil of mustard) 4, -
+ 112 g

Sinigrin (C](]Hu‘OaNSzK)

+ potassium hydrogen sulphate.

Mustard seeds, particularly rai are used as a condiment in the preparation of pickles g
4 b~ A b ]

flavouring curries and vegetables. The oil extracted. from rape and mustard is used almost Cntir‘ely b
edible purposes such as salad and cooking oils and in margarine. General Purpose gre‘ases,lubrm;_
soft soaps and synthetic rubber are important industrial products for which the oil is used. Infer;
orades of ol are used as an illuminant and also as a cutting oil. The erucic acid fraction of the i ;
used for lubricating jet engines and in the manufacture of plastics. Mustard oil is employed to imps
a soft and pliable texture to skins and hides during the tanning process. It is also used for greasir;
loaves of bread, before cooking. In India, the oil obtained from mustard seeds is often used i
anointing the body. The oilcake is mostly used as livestock feed in India, especially in Uttar Prades
and Punjab, but an equally large amount is used as a fertiliser in Japan, India and Europe owing®
its high-content of nitrogen. The presence of isothiocyanate in the rapeseed meal greatly limits &
util-isation as a protein supplement for all classes of livestock feed, but processes have been develope!
which destroy the enzyme (myrosinase) during milling. Efforts are also being made to breed st

?Nu:h little or n.o thioglycoside. On the contrary, the value of mustard seed as a table condiment i
in the production of isothiocyanate,

The leaves of young plants are used as
fodder crop and occasionally as a green manure
Medicinally, the essential oil of must

on the skin and, therefore, is used a5 ac

ounter- irri 2 . § "
= 1rritant in highly dilute concentrations.

Coconut

Cocos nucifera L. (n = 16) g 2]
Family: Arecaceae

a green or leafy vegetable. Mustard is also raised as 2§ _

ard i L . stert |
IS an extremely powerful irritant, causing severe blist

|

e
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Mpconuts are propagated by the seeds, N ~- e
‘,; o GRS The cotvledon of the emby
AN ol the endosperm: where it enly
RN ‘h\‘ autrients from the coconut wate
>
@ \"t Em‘
=‘.“S$\‘*q\
§ h{{\ﬁ } ‘ﬁd
we
S SV ; ; .
- s plenty of sunlig

~ \-‘\ - i.s n‘t\ — B N -
3 ‘\\ \ - i““\i an n st “t‘\i l-.“ntcl“ of l:a 0 ‘Q"ﬂ
94 im per annum. It can be grown on a wide

CMination |
s stow, and & .
Yo beging to g \l‘l‘l“" and it takes about four months for the
N . & X ’
vell and elongate and extend backwards into

TReS into 3 } '

} haus "

vand they § ustorial organ, known as the apple’.Initially, it

: 3 T . .

STOW through the eve of the aut, N rom the solid endosperm. The young shoot and

Thus, for the first nine months or iy . _‘\lsv absorbed by the root from the fibrous
S Ot mare of its life,

down in various parts of the frui the young plant is nourished by the food

utrients are

ssful cultivation, the palm reqQuire

ht, an average temperature between

o ol soils, inchuding coastal sands Pt

ety of SoUiS, \{ : .kl e ands and alluvial, volc anic, lateritic or clay soils provided they have
3 deainagt AN AANJUAR 20U acratio ) ay souls :

ot dﬁtfﬁ{k 2 ation, Thus, a porous soil behind beaches is best suited for the

Y aeh of coconut. s is best s

3‘.“‘\““ Wik

< I ™ o i
For copra production, tully ripe fruits should be k
age. On the other hand, nuts’ for coir producti

e“‘s bt

arvested as copra and the oil content is high at

on are picked when ten months inki
. . wnths old. Drinking
« sre harvested earlier; usually at about seven months ‘
+ o Suits are dehusked with the help of « caE .
The & S el X E‘\t an upright steel bayonet fixed on a wooden post. An
SperienoRd W orker can us about 2000 fruits per day. The husked nuts are split across the middle,
| | 3 sharmm NV D ac R N a > . .
calivwith sharp blow from 2 cutlass. The endosperm is removed and dried either in the sun or the

Y ‘ -! 2 3 " X 1 N S AN 3 B 1N v - . .
1. Good quality copra contains as little as three to five per cent moisture and has an oil content ot

-~

a0 to &3 per cent, sometimes going as high as to 75 per cent. The oil content of copra is also affected
by the method of extraction, varying from 35 to 63 per cent.

The main farty acid constituents of coconut oil are: lauric, 44-51 per cent; myristic, 13.1-18.5
per cent; palmitic, 7.5-10.5 per cent; caproic, 0.2-0.5 per cent; caprylic, 5.4-9.5 per cent; capric, 4.5
-9.7 per cent; stearic, 1.0-3.2 per cent, arachidic, 0-1.5 per cent; oleic, 5.0-8.2 per cent and linoleic
234, 1.0-2.6 per cent. The latter two unsaturated acids constitute only 9.0 per cent of the total fatty
2ad content. Coconur oil is a white to yellowish solid fat at temperature below 24 “C. At higher
wemperatures, however, it melts to give a colourless or pale brownish-yellow oil.

Owing to its many and varied uses, coconut palm has attained a unique position among the tropical
plants, providing all the necessities of life. On account of these useful features, coconut has been called
The tree of heaven'-Kalpavriksha,

The fresh kernels are eaten raw or in the preparation of puddings, sweets, curries and chutneys.
Coconut milk from the tender nuts is a very refreshing and delicious dn‘nk and is ‘hlg.h}_\' prized a4
source of food. The coconut water is known to have laxative and diuretic properties. L oconut milk
tontains plant growth substances and is, therefore, used in the ?txperi‘menml culture L.]t pl;mt tli\xue;
Anexudation, ‘toddy’, is obtained by tapping the t1n0pcnc<:i sp-.ldlce:\‘ iat coconut. It ‘m-.\.\ b;l g .r;m fre 1: \
or may be boiled down to produce palm sugar or ‘jaggery . Toddy, if left, f""‘“y“f‘tb “P“ ‘.‘ :;:‘3 tot ¢
action of naturally occurring yeasts and the fermented r<3d_dy mnkc:f a highly 1;1?_\‘:?.&“1\?1. :v;lr:\tg:
fﬁntaining about-six per cent alcohol. After 24 hours of fermentation, the today is »:mpl.t ata fc 1\
2 bﬂ’erage anidl £4n be used for the production of vinegar. The coconut apple or haustorium ot the

rcu

. - . ]
germinag; ; . . ons. The freshly cut tender terminal bud, known as ‘palm cabbage’,
o AR .,]W Desiceated coconut, owing to the low-content

. fegarded a delicacy and may be eaten cooked or
*funsaturated acids, is widel-y used in confectionery and bakery products.
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Oil Pal ; African Qil Palm ilflh s . RO B —

Elaeis guimeensis Jacg. (n = 16)

Family: Arecaceae

The African ol palm gives the highest vield of ol per acre than any other oilsead crop and also produc
g ) pe \ | i

two distinct vegetable ails; palm oil derived from the fleshy mesocarp of the fruit and palm-ker!

oil from the seeds (kernels). The oil palm is native to West Africa where it grows wild in the coal

areas. The palm oil is extracted in the country of origin but expression of the seed is seldom caniad

out in the producing country. Palm kemels are generally shippad whole.

For cmtums.mld oil palms have been used in West Africa but now extensive plantations haw
grown t;p in Africa, smx‘da-EaSt Asia, the American tropics and the West lndies. During the yeu
i?ﬁlw.l : m;:d 1;;;9 ? million tonnes of palm oil was produced with about 87 per cent coming fom
o ;nm sod Malgsia, At preseat, Indonesia is by far the largest producer with 25,4 million tones
{with 2 share of little over 50 per cent). Malaysia comes next at 18 MT (with a share of about 3o

\ Eollosesd by Thi : ) At I8 M (with a shave ot abou
cent), tollowed by Lhailand, the distant third with 1.54 MT (about 3 Solombiaand
Nivesi QN ey = (@bout 3 per cent share) and Colombid

igeria at 0.8 MT each (with 2 per cent share), In Afvica, 1l . . Nigen
De i Republic of Conar b ! o, the major palm oil producers are Nt

m::m‘- t}iflll ¢ of -ongo, Ghana, Cameroan, Cote d'Tvoire, Benin and Liberia, Colombia M
now become the largest palm oil producer ; RO R b o o ol
Costa Rica, Mexi 3 P ducer in the Americas, followed by Ecuador Guam,\mln.limﬂ-
LOsta fuaca, iy e.‘ﬁcn,Pem ;lnd ‘fcnezuela.'rhe thel’ Y "l K™ iy ] p tin(ﬁ:‘
and Solomon Islands. Malaysia and Indoned o 1o+ 8 COUNEries include Papua New O

" : ‘:_ 1 1 i g il nemn: a \ 5 | T " WAg ik
 accounting for more than 80 per cent of th, MF »tht WO largest exporting countries of p“h;‘ ‘in
: 2 e MR A ] g OF A N 2 3 N (‘l\

and Papua New Guinea. India is the largest bw( 145 export. The ather notable exporeers ape et
~and the EU-27 nations. India ang China pri 3"‘!; of palm oil, followed by China, Pakistan: i 2\
S S e IR pamanly use A B g = while the bY

nations import palm oil i ol Y use palm oil for edible pur ses while
o po p I o for b‘“,h“?lpﬁ?dnttimx, i ! W tor edible purposes
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other crops such as coffee.

Soya Bean

Glycine max (L.) Merr. (n = 20)
Syn. G. sgja (L.)Sieb. and Zucc.; G. hispida (Moench) Maxim.; Soja max (L.) Piper
Family: Fabaceae
g:zigz‘;: ]11:(: ;;:.)1(1) ;tltiza::; :;11 .(fl'aina fro.m p;chistoric times, as is f:vifient from Chinese writing
i 1 it is mentioned as one c_)f the five principal and sacred crops.Irw
i P o plant in the Orient (China, Manchuria, Korea and Japan) since the earliest tmz
(1 719 (;'.V;!:) ;Zr)zzadnzowilrer(g;ztbg Frex;lch missiona.ries in 1740 and to the Royal Botanic Gardens, Kew.
It is only relatively reccntly i;)lt:tgittst:;}tl:nltglltgd S]:ates . 180‘? but failed to reccive s recognifi-?’_
u{idesprcad.At present, it ranks high among thca\ls Ccr{ recognised and has, therefore, now becom:
high protein content (as high as 43 per cent), In a;gf”_nlnc?us crops in its nutritional value owing 10
excellent protein supplement for enriching Ol.lr cere llz?n, it has about 20 per cent oil. Soya bean isa
al diet. It has earned a special place in the nutrio®

programme. So numerou
s are the modern uses of the soya bean that it i
at it is known as the ‘wonder be-
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Sfo)ra bean is an erect, ml.fch--br'anched, pubescent annual, 0.6-1.8 m high, depending on the
altivar, although in some varieties it tends to be creeping or twining. The leaves are Jarge :}tcmam
stiplllate and g;neraﬂy 111 ta)w.:  long petiole. They are trifoliate (rarely with five leaflets ; ilzafléts zu';
ovate tO 13‘?530_ ate, ;:ac g cmng Subtendefl by a short pointed stipel (Figure 6.17 A). The flowers are
small, Vm'.Ymg in colour from nearly white to deep purple and are borne on short axillary racemes,
each bcarmg' thl‘f?c to 15 flowers. Self-fertilisation is normal. The seeds are small, globose with a small
hilum, ranging in 301011'1' from creamy white through various shades of grey and brown to nearly
black, and are enclosed in short, narrow hairy legume or pod (Figure 6.17 B). The pods are :L_:,mh
constricted between the seeds, each having two or three seeds (occasionally four). G. max s cssenéaﬁl.f
2 subtropical plant but its cultivation extends to tropical and temperate regions up to latitude 52 7 3
The gcneral climatic requirements are almost identical to those of maize. Soya bean cultvation is
concentrated mainly in the regions with hot, damp summer weather. An evenly distributed rainfall
during the growing period and more or less dry weather during the period of ripening are necessary.
Excessively high temperatures or extreme winters are harmful to the crop. Soya bean will succeed on
nearly all types of soil, but grows best on deep, fertile soils with a high calcium content. It is essentially
a short-day plant.

The crop is raised from seeds. Early varieties of soya bean mature in 75-110 days, while the late
ones take 100-200 days. The crop is harvested by hand in Asia and many tropical countries when the
leaves begin to turn yellow and drop. In the US, combines are used for harvesting, shelling and bagging.

Black-seeded varieties are richest in protein and have a low percentage of oil. Yellow-seeded forms,
on the other hand, have a higher oil content but are low in proteins. The fatty acid constituents of
soya bean oil are: oleic acid, 23-34 per cent; linoleic acid, 52-60 per cent; palmitic acid, 7-14 per cent;

stearic acid, 2-6 per cent; linolenic acid, 3.0 per cent and higher saturated acids up to 2.0 per cent.
zin (daidzin) and four saponins. It has a higher

the proteins being of a higher biological value.
ccounting for nearly 80-90 per cent of the total

ntent and composition.

Soya bean contains the glycosides genistin and diad
percentage of proteins than many other foodstuffs,

_ The chief form of proteins is a globulin (glycinine), 8 _
seed protein. In addition, another globulin (phaseolin) and an albumen (legumelin) are also present.

The seeds are also a rich source of calcium, iron and vitamins, especially of the B-complex type.
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ovate to lanceolate, each being subtended by a short pointed stipel (la‘igure 6.17 A). The' ﬂower; are
small, varying in colour from nearly white to deep purple and are borne on short‘ axillary racemes,
each bearing three to 15 flowers. Self-fertilisation is normal. The seeds are small, globose with a small
hilum, ranging in colour from creamy white through various shades of grey and brown to nearly
black, and are enclosed in short, narrow hairy legume or pod (Figure 6.17 B). The pods are slightly
constricted between the seeds, each having two or three seeds (occasionally four). G. max is essentially
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seeds with hilum.

Figure 6.17 (A) Shoot of a soya bean plant, (B)

in China, Japan and other East Asian countries. The

Soya beans are grown mainly as a food crop
unripe seeds are consumed as a vegetable. Roastd

seeds are consumed green, dry or sprouted. The
and saleed seeds are used in cakes and candies. Soya bean milk, obtained by grinding boiled seedswit

warer, is extensively used for infant feeding throughout China. It is as nutritious as cow's milk. Fie
2o six kilogrammes of milk can be obtained from one kilogramme of beans. Soya milk is made int
curd, burter milk, cheese and other milk products. Soy sauce — a brown sauce is made by subjecting
sovz bean and rice flour to a long fermentation by Aspergillus oryzae (Ahlb.) Cohn. The ferments
beans ase then immersed in brine for many months in the sun to extract the flavour. The brown lique
is used with mear and fish and also to flavour rice. In Indonesia, boiled seeds are fermented by mould
and then made into cakes (tempe). .
Soyz bcm; ﬂo;r is b;.mmmg increasingly important as an ingredient of foodstufts and baker
n 3 “ts S—'u -] i1 T - ~ . &
P J; ch t:::}d xefad, iscuis and cakes. Because of its low starch content, the flour torms an ideal
ingredient of diabetic patients i
: ixfb? RS R or diabetic patients all over the world. Since the raw seeds contain a trypsit
inhibiting substance, soya bean flour must be specially treated to d ek o 5 z "rc-.m
be used in substantial amounts. ‘ g tho plibie Wy
A large proportion of the so il i
T : va bean oil is used :
oil and for the manufacture of margarine and Shfor edible purposes in the US, particularly asa salad
- m’f orteni i : ines
tuna and other kinds of fish. Soya bean oil finds wi ;ng- It is also employed for packing gardincs
giycerine, printing inks, greases, lubricants wate ﬂf-er application in the manufacture of 0%
Gl et WSl S T L Ty : roofin : . . ins
insecticides, disinfectant and leath < i § material, oilcloth iy B
_ er dressings. The o ;
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van O as a pasture, forage or f;
often grown as a | wsture, forage o fu:ltlc-rrm[l and
1 'f—

AnuIe. anml:l)fs, s0OyQ beans are Wi(l'—'lY(' wed either ag huy or as silage and also as 2

mployed f ; . _ ,
I Jy“l h" ””' 'fl’i'l\Tr’m] IrT":’lfir tion of ;H;ﬁi'{:'ﬂ:f'

}' um usitatissimum L.(n=15)
A

Family: Linaceac

Linseed is one of Fhe carliest plants to have been domesticated for the extraction of fibres in the
Mediterranean region and SOUthCl‘I‘l Asia. However, it has now attained prorrain.r;;r;c as a‘ d;a "ju
crop, that is, as a source of both oil and fibres. It is grown widely in many parts of the world both
in trOPiCal and temperate Zc?nes. Generally speaking, the crop is grown in hot dry regions "df
for oil production and for high-grade fibre in temperate regions. The varieties .;r;)wr; for fibre
usually different from those for oilseed production. Of the estimated global flaxseed production of 2
238 938 tonnes during 2013, the bulk came from Canada with 712 000 tonnes, rep;eseﬁ‘-:inz about
32 per cent of the world’s total. China comes next with 330 000 tonnes (14.7 per cent), followed
closely by Russia and Kazakhstan, contributing a share of 14.5 and 13.2 per cent, respectively. All
the four countries together accounted for about three-fourth of the global output. The other major
producers were India, Ethiopia, the US, the UK, the Ukraine and Sweden. The US, Great Britain,
Canada, Russia and the Ukraine are the major suppliers of linseed and its products to the many EU
countries, China, Afghanistan and Chile.
The botany and cultural requirements of the flax plant have been discussed in Chaprer 2 on fibres
and fibre yielding plants. The fruit is a small, indehiscent, globular, multi-chambered capsule with 2
persistent calyx, developing froma pentacarpellary ovary (Figure 2.4 in Chapter 2). It contains up to
ten seeds, one each in the ten locules of the fruit. The seeds are oval or lenticular in outline, 4-6 mm
long by 2 to 3 mm wide, and have a distinct obliquely pointed end where the hilum and micropyle
are located in a slight depression. The seeds are characteristically smooth and flattened with a shining
yellow to reddish brown testa and possess a distinct raphe line along one edge. The testa produces a
large amount of mucilage when wetted. The endosperm is scanty and surrounds the thick cotyledons.

Varieties grown for seeds are shorter, more branched and spaced farther apart to encourage added
branching and increased seed production. The linseed crop matures in about six to seven months.
After harvesting, the crop is allowed to dry in the field for a few days and then threshed. The seeds

)

ate separated from the chaff by winnowing.

ve contraception, etc.) are made from natural

Aol N P
Tod thritis, achie
ay, most steroids (widely used to treat ar 5 . :
ompounds called sitosterol and stigmasterol, by-products of soya bean processing. Recent research studies
indicate that w, ho eat soya bean-rich diets are up to eight times less likely to develop breast cancer
i g of anti-estrogen compounds such as phytoestrogens.

than other women, probably because of the presence
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The pround roasted flaxseed can be sprinkled
can be ﬁsed in shakes, and as a topping for yug]llil‘t
flaxseeds can be baked into cookies, muffins and bread
cvanide compounds, but these are broken down on uzastin'g : .
should be consumed within a week or else stored in izir-:tight, steel containers in a cool place or
er, the ground seeds when exposed to air become quickly rancid, and lose ther

on fruits, veggies, hot and cold breakfast ceregls,
and desserts (for details see Box 6.1). Grogy
s. Flaxseeds contain very small amoun o
The roasted ground meal or ‘chumer

refrigerator. Howev

nutritional properties.

The oil is present in the cells of the two large cotyledons in the torm of yellowish globules intermi:
with aleurone grains. Both cold and hot expression methods are used for the extraction of ol b
general, before crushing, the seed is rolled into a meal and cooked in a steam jacketed trough. Theet
content of the seed is between 33 and 43 per cent. If protected trom air and light, the oil hasa Qo
keeping quality. However, on exposure to air it is converted into an elastic solid known as fnows
Linseed oil is a yellowish-brown liquid, characterised by the presence of a high percentage of linoleak
acid (30-60 per cent). Other fatty acids are: stearic and palmitic, 6-16 per c\vnt; oleic. 1:;_3(\ per et
linulr:u‘, 10-25 per cent and traces ofm_\'ristic and arachidic acids,

Linseed oil, being a drying oil, is princin: e ) 8
X g ying oil, is principally used in the paint and varnish industry and also it
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employed in the preparation of lubricants, greases and polishes

the manufacture of linoleum, oilcloth, printing

Raw linseed oil is used in pharmaceuticals
Because of the hydrophilic property
(spermoderm), the whole seed is used

diurets
d oot

. sy opicht
aws fluid from body tissues with Wh.“ a
nused in the cosmetics cal industries®

; as an emollient, demulcent, expectorant and
0 » i la et v,
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as a laxative as j
v . AL R lr Lvh.
is in contact. The extracted mucilage is ofte

a demulcent. It is also used for the preparation of water
The poisonous effect of the seed i due to the vater p
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Canola

of rapeseed oil (currently sold unde

~ 180 r tl * trademarls
The }l 1 medicinal values have bee A= F“‘dtm.uk canola) dates back to antiquity, and its
0oking anc Ry Lt cen recorded in the ancient writings from Greece, Rome, India
" ) bl

snd Chind, dating A5 tar as back tf’ 1500 to 2000 pe. Rape has been cultivated as an oilseed crop in
Asia and EUI‘OP(T tor. hundreds of years. The r apeseed oil produced in the ninc,:t::cnth lccnturyphas
heen much used in Oﬂ. lamps and also as a source of 3 lubricant for steam engines. However, its use as
s lubricant was much increased in the war ships in the Word War 1. Natural rapeseed oil h;s a much
nigher erucic acid content (about 50 per cent) which m

N ‘ akes it less useful for human consumption,
qnd the mpcsecd press cake or meal is not particularly palatable for livestock because of high levels

of sharp-tasting compounds called glucosinolates (or mustard oil glycosides).

The name rapeseed is now commonly used for two Brassica species, namely B. napus L. and B. rapa L.
of the family Brassicaceae, which includes many vegetables like cauliflower, cabbage, broccoli, Chinese
cabbage, brussels sprout and turnips. B. napus is an allopolyploid (2n=38) with a genomic assignment
AACC, and it is thought to have originated from a cross between B, rapa (AA genome, 2n=20) and
B. oleracea L. (CC genome, 2n=18). The rapeseed was cultivated by the ancient civilisations of Asia
and the Mediterranean. Traditionally, in the Western countries, it was considered unsuitable for
humans and animals because of the presence of toxic compounds in the seeds (Figures 6.18 and 6.19).

op with plants from 3 to 6 ft. tall that produce
| cruciferous plan, and are small, yellow in colour,
lant needs a dry and cool place to grow.

a Cr

Figure 6.18 Canola in flowering. Canola 'is
| pods. The flowers have a typica
beautifying the landscape. The p
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CLASSIFICATION OF ESSENTIAL OILS
d on the economic uses to which they are put, since the

It is difficult to classify the essential oils base
uses often overlap and in numerous Cases, the same oil is used for making perfumes, flavouring and
divide oils as grass oils, wood oils, leaf oils, root oils

medicines. One way of empirical grouping isto
flower oils and essential oils of less importance. However, for the sake of convenience in this chapter,
(as discussed,

we will classify the essential oils mainly into per
some of the oils may come under more than one of these categories).

fumme oils, flavouring oils and wood oils

FExtraction Methods

T}Imrc are six methods of extracting essential oils from the plants, dist
solvent extractio L : )
pia—— ; niimechamcal expression and adsorption, depending upon the nature of plant m
quantity of oil present and the relative stability of various component
nts.

illation, enfleurage, maceration,
ateridl

DISTILLATION

It is the simpl : .
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istillation are us od of essent:
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water and steam distillation the help of perfor 1 or steam J4¢ 4
, the plant materia] i packed anIZi o :;tearn cm; 5 ter lev in
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ENFLEURAGE OR COLD-FAT EXTRACTION
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SOLVENT EXTRACTION :
red (as in the perfume industry), direct e
ctt(}n

. is requi
Whenever an oil with a more natural m]c)‘;r ] qc is pra(‘tiscd.. The solvent is allowed to r

S e iy - ether or benzene 18 P& i un sjg
with solvents, such as petroleu™ | oils and waxes. The ‘solvent’is then i

A materil, 3808 | residue of essential oils and waxes in the retort, T},
. : micolid residuc O1 &% } . The

under vacuum, leaving behind a semiso ) bei Masg
antls waxes being remove .

is treated with alcohol to dissolve out the essential oil, e ted to isolastgc the 1l . lby ety %

prccipimtcd out by freezing. Later, the alcohol can be evaporate oral absolute’

t the essentia

EXPRESSION
Much of the oil is produced as a by—product of the concentrated citrus juice industry. The fryjt X

compressed or squeezed in claw-shaped bowls where the ju?ce is SI:ICk.Cd out f)f the fruit through ,
cannula inserted in the pulp, while the oil, released from the oil cells, 1_s rinsed with water and then th,
two are separated by centrifugation or the fruits are placed in a revolving vessel fitted with spikes thy
are just long enough to break up the oil cells to release ‘the oil’ (the eculle method). The oil is washeg
with a water jet and the resulting mixture of oil and water then separated by centrifugation or the ol is

extracted by pressing the fruit peel between two sponges and the oil so collected is squeezed out later.

ADSORPTION METHOD

The method involves the passage of hot air or an inert
led through the activated carbon from where the essenti

gas over the aromatic material, which is then
al oil is recovered by solvents.

STORAGE AND UTILISATION OF ESSENTIAL OILS
tense,

on exposure to air and light, becoming less in
t this

Most essential oils tend to polymerise rather readily

growing darker, more viscous and eventually turning into a brown odourless resin. To preven
darkening, the essential oils should be stored in cool dry cellars in a hermetically sealed amber glass
d acquire 2

container, preferably full. Some oils such as vetiver and patchouli gradually improve an

fuller aroma in storage.
Essential oils have many industrial applications. They are mainly used in the manufacture of

perfumes, cream.s, aftershave lotions, soaps, detergents, agarbathbis (joss sticks), incense, shampoos
bath oils, hair oils, talcum powder and other toiletries. They are used to flavour all types of food
products, such as candies, beverages, tobacco, soups, chewing gum, sauces, desserts, cake mixes "
y g , dess )
;;u'tually Z‘zf}'th oS t_’fﬁds on a supermarket shelf. Many oils are known for therapt:utiC‘, antisep™™
actericidal or germici roperties an : p es
& g d are used in making balms, toothpastes, mouthwﬂsh !

From the Roman times to the Middle Ages and on to the eighteenth and nineteenth centuries the us.c o

fragrant componfnds a.nd essential oils as therapeutic agents is well-documented. Perhaps the most ancient
way to treat patients in the sense of aromatherapy was fumigation, whi ' ctised by all "
especially in China, India, Egypt and Babylonia gation, which was practis¢ y
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The use of essential oils :is.pc:r‘fumcs and scents dates back to anciens times. Histe
an endless array of the fascinating role of perfumes in our daily rituals, ¢
In carly days when people were less conscioys of personal
offensive odours .bUt also may .havc acted ag antiseptics, Egyptians used essential ils for their cesond
adornment, religious ceremonies and for mummification or perfuming the degd by pro hr
their favourite pcrfurfw.: Pc.rﬁnTlcs have been important in the [jyes of Rormans and ¢ steeks, reae
a high degree of specialisation in Greece, wh

ere a special perfume was ysed for each part of the iy udy,
In Greece, men and women wore laure] and floral wreaths on thei, head. Customarily, Romans were
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an incense clock indicating the hour it bun
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However in Euro
t0 1095) until the c

ed. The Japanese

P, the use of perfumes declined during the Middle Ages (from sba

rusaders, in the eleventh and twelfth centuries, brought back information from

perfumes and secrets of perfumery. Shortly thereafter, the
Popularity of perfumes soared. In the twelfth century, Royal Charter developed the perfume industry
in France angd to this day France is the leader of the same (although recently, American firms have
Severely challenged the leadership of France). By the late Middle Ages, the use of essential oils
€Come common in Europe. The need for perfumes and spices thus led to the exploration and
Golonisati.on of the parts of the Far Fast and the New World.

% uring this period, perfumery was an important
eadj;

ut AD 476

craft in the Near East and Asia, and India had 2
mperor Babar was very fond of roses and Ais-i-Akbari
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perfumes were the rage in foreign lands, and Queen Elizabeth 1 (1533- 1603? and

Ay Queen of Scots (1542-8 7) extravagantly used the Indian perfumes. Napoleon Bonaparte believed

™8 to his deep interest in the preparation
AN 100 loved the fragrance of roses, and
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- there is an extensive cultivation of species such as Mimosy. oy

in the south of France where T oo . .
narcissus, violets, tuberose and damask rose. Perfume PI'OdUCUOH 1S d ﬂOLLI'IShlng trade in the Ut
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States E;gland India and Turkey. The most important essential oils produced in India are sandabwy
y ’ g e = .1, . S )

oil, lemon grass oil, palmarosa oil, eucalyptus oil, khus oil, linaloe oil and turpentine oil (Table 17
, .

Table 17.1 Important aromatic plants grown in India for natural flavour and fragrance ingrediens

Plant material Botanical name Essential oil producsd
Bergamot | Citrus aurantium subsp. bergamia (Risso & Poit.) Wight & Arn.  Bergamot
Cananga Cananga odorata (Lamb.) Hook f. e# Thoms. Cananga and ylang-vhng
Capsicum Capsicum frutescens L. Capsicum oleoresin
Cedarwood Cedrus deodara (Roxb.) Loud. ' Himalayan cedar wood
= : _ "
N C’”"”’_’””’”m verum .. Presl (Syn. Cinnamomum ' Cinnamon leaf/bark
: zeylanicum Garc. ex Blume)
Citrﬂneﬂa C b “—"“_-—“‘—."*"-——»— e S frmmmmermtmre s R
ymoopogon J1 : ~:
o s _ meopagm wnterianis Jowitt Java-type citronella
ove Eugmia e }_) ” D — ST S .
22 Corog) Bulock & Harrson Clove leaf/clove bud
ypts ucalyptus gl : T
Pt | Buhpts gl Labil, . s W1 ooker | By
Geranium P, . — o ucalyptus
i | oargonium graveolens 1., Hérit Wi - _G iy
Gi - T T ——— anium o
e e _ngl_éer officinale Rosc. T .m._._A_..__....___.E{__.f_—w-»——’“‘“"” |
Jasmin e T : o
___L___lff-‘ mnum officinale 1, vay, grandi iy G“}'gf‘r'”‘“f‘/ "
s Sl Wl L iﬂmm Bailey Jasmine concrete o
Py — e (P
ery likely that a fey of its me b i)
whom they had m Mber might hay, dam®®
arried ¢ discovered to their chagrin that the beautfu evet)
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: | —— - Enent;
: ﬂf/f// ‘ Lavandula officinalis Chaix ez Kity ) i
W T 4 . |
,wt'-ﬂdc | .. : ‘ I--Wf‘n"l"l’ -;
(A  Citrus limon (L.) Burm.f.
a |
“on_ - Lemon
] : | Cymbopogon flexuosu, res ex § '
mon grass | (') . f’ S ﬂ 4 (Noes ex htcud_) Wats. I
T T 7. Ty S, CMON grasy
Citrus aurantifolia (Christm.) Swinglc . =
e =, ‘ Lime
3 | Mentha arvensis L. '
. | Corn ming
o (owe et) | Citrus sinensis (L..) Osbeck .
Oﬂm‘_:,.‘- e, - ””“H"
ot ;houli Poga_tfg'TIO?l cablin (Blanco) Benth. | p .
T RN . oombudbbin: : atchouli
el it | Mentha piperita L. |
pppermint | Mentha piperta - Peppermint

" plack) | Piper nigrum L. |
PCPECL@LHW e S e o LBIRCR pepper oleoresin

- Citrus aurantium L.

"Peﬁtg_rﬂ___g__._,-_ ] B o dak vy Petitgrain

R;‘C ' Rosa damascena Mill. W g a3 '
e B i

S Clar}r alvia sc €ad L. |

bt AR A e A
Sandalwood Santalum album L. ' Sandalwood "
RS : I e —
Sassafras Sassafras albidum (Nutt.) Nees | Sassafras

Spearmint Mentha spicata (L.) Huds. | Spearmint -
’Smr anise Illicium verum Hook. £. Star anise

Pine E Pinus roxburghii Sarg. 1 Turpentine

Vanilla Vanilla planifolia Andrews. Vanilla extract

Vetiver Vetiveria zizanioides (L.) Nash. ' ' Vetiver

The art of perfumery is an extremely complex and a very creative activity, where talent and experience

count for everything. It requires a careful blending of many fragrances into unique creations whose

recipes are kept a secret. Today, perfume houses not only employ chemists and engineers who utilise
ut also at least one master perfumer

the most sophisticated analytical instruments and techniques, b _
Who has an intimate knowledge of perhaps 1,000 aromatic substances. Through his m1dcrstar.1d1_ng,
Memory and experience, he is able to blend several oils to create a masterpiece (in a manner similar
92 musical composer who combines the musical ‘notes’ of various instruments into 2 perfect whole).
e various odorants can be classified, like musical notes, into top, medium and base RU Nondugs
the perfumer can work more efficiently by entering the tremendous variety of details in a computer

and Clrieving it quickly as and when required for 2 new formUlatio?' linked to the major fashion
: % A o often linked to X
esign and advertising are vital for the success of a perfume, s unquestionably

houges, Salvador Dale designed highly prized bottles for Schiaparelli saying, LS haped like the

" sense which best expresses “mmortality”. The bottle for Femme by Rocbas . :ldcfm used but
bt voluptuous actress Mae West. In modern perfumery, pure Cssentl.al g :atilify and high
- ended with oils of high volatility and less tenacity (top note), and with low vo _



584  Economic Bota")

tenacity (base
have been added;
of environmental P
alcoholic fragrance.
Fixatives are &
components in the pe
of animal origin, such
of Asia), civel (glandu
Indonesia
Siberia) and most imp

whale in respo

it feeds). Balsams and

rate of evaporation (su

be used to produce more en
and frankinc

C. abyssinica Engl.)

been valuable oleogum e
observances because of their

fumes are

for religious

Amongst the most famous per
sandalwood, sage, neroli, orris root an

1709, is neroli, rosemary, lemon
is known to have been developed by an

brought his fragranc

The formula eventually passed on to his nephew,

ressure,

dded to delay volat
fume $O that 1

a5 musk (the d

{ar secretions of both ma

), castor OF castoreum
ortantly amberg’

nse to jrritation caus

(secretior

oleoresins (SUCh
ch as orris,

sins since the

ilisati

10N 0
ried secretions

patchoul

during fragrances:

creativencss

trend

onof thee
¢ of them Pre

le an

s of certait
is (pathologlc

a5 benzoin, styrax

settii 1in So;oEne and renamed the fragrance Eau de Cologne
e 17.2 lists a f - ial oi .
sts a few well-known essential oil-yielding plants used in perfu
mery, together wi

their Lati
atin and common names, family and useful part

e the beginning of this century,
imagination and nove lty’t Yn}:h
0 the

to create a worldwide new mag),
et ge

ssence and to equalise volagij;
Jominates. The fixatives mas?%
Y be

from the preputial follicles of ¢
J female civet cat of India, My €my
1 glands of the beaver, found in C“‘Ya,]

ical product formed in the st ang
ible break of the cuttle figh I::(;h

), oak moss (lichen)

i, sandalwood) and various synthet;
Myrrh (derived from CO;”:;?OI: Materi,
ense (Boswellia carteri Birdw.), both of the famﬂa molmo] },
Biblical times. They have been tsed in ¥ Burse
excellent fixative qualities. Perfumes 4y
Frangipani and Eau de Co
d musk, while the formulation for E{Zin;; gle former
and bergamot dissolved in alcohol and then aged T;[:gnf’ dat
Italian hairdresser and merchant Giar; i origin
) O].O Fe"ﬂﬂis,whu

¢ to Cologne and sold it under the name of Eau Admirable (4
Giovanni Maria Farina (1685—17692; j:mlz;ajdn
0 N3 ﬁ.lso

» E88entig] ,

Etic .

In
da, Aly Uang
P
(?f the Spe g
quid ¢, Wh.’fn
g,
Oy
May g,

gL
T
aceae, h "

d j,%3

Oty
ng fI'Om
al fOrmuh

C
ommon name Botanical name
Attar (ott s
o) of Rose ﬁam damascena Mill. i il
. centifolia L. Rosaceae .
g R. moschata Mill figpen peta]s
ay ol i : i
- (or oil of bay) | Pimenta oleracen (Mill )TW M
ergamot oil . oo i AT LIS oore ]
gujm), “}‘;fanz‘ium ssp. barg;;;h—(_ﬁ; Myrtaceae leaves ?
oit.) Wigh ia (Risso L
Calamus, sweet flag | 4 B o 15 Rutaceae rind or pec o
Cassie flo : “_f_”_”ifjalamus L. T fﬂt,/ |
; 'WEr or A g e S }
f_ﬁ‘ili_____*“ caciq ﬁlme:iam (L) W;]_l-&% R TR Araceae I}E?O/rma/_
c PRy S b
hamPESE_M Michel Fabaceae flowers
Citronella - “‘E~~~——~fffffmpaca L e /
e — e bo i
o oo e Ry e :
s R : Rendle m....ﬁ________ﬁff?{_‘?_‘i?_’j‘f R )
wE el i il 9 : ng
: i, Baﬂe}’ Oleaceae flowers |




a8s
i; pon B
i |

| Ncmli {)il

|
Qi
!

l inhmlli
l

| Snndalwood
! Sccntcd horonia
' Tubcm:,:.

i Vetiver

4

Vlolct

Ylaug-Ylang__

TIT——
R — -
i

Rotanical name

Gardenta jasminoides 11y

(Syn. Gardenia flovida | look.)
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Pelargonium graveoleny 1, ey,
Lavandula officinaliy Clhaix
Cymbopogon citratus (DC,) Stapf.,
Citrus aurantium 1.,
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Cananga odorata (L.am.) Hook. f.and E. Thoms. | Annonaccac

R e

) I,nrmm_amlhfl HI W.«I;Im,u I'Imfl L
/ 'mni/y Many Jirt mﬂl
Rubincene Howery

Geranincene
Lamincene
Poncene
Rutacene

Iridaceae
Lamiacene

Santalaceae
Rutaceae
Amaryllidaceae

Poaceae

Violaceae

rhizomes

h(‘ﬁll h'_f,wp_q
flowery
leaves
flowery

rhizome

leaves and young,
buds

heartwood
flowers
flowers

roots and

ﬂuwcrs

|)10H‘$0mh



