ing environment-friendly,
ienpts should be made to
give an environmental
designation to coconut
jucts. Coconut oil, which
more popularly used in
tsmetics, is a natural
product of renewable
fesou: e, It can be
tllicien v promoted

Ir the 1:'che markets

Industrig] uses of coconut
products

Dr. S.G. Bhat*

India ranks third in the world in
—-c¢oconut production, Being an
Important perennjal crop and a
source of number of by products, its
use has to be encouraged in niche
products and thereby encash
benefits. This article covers the
effectual use of coconuts including
its, desiccated form and the shell,
along with the technical and
economic feasibili_ty of these
products for industrial use.

The coconut tree popularly called
‘Kalpa Vriksha’ is nature’s aift to
humanity and its fruit, coconut is a
valuable product. Shell, kernel,
copra and oil derived from coconut
are the important products that have
to be used efficiently. The fresh
kernels are nutritive for health due
to proteins with essential amino
acids and the oil. Earlier coconut oil
was considered to aggravate the
cardio vascular diseases due to its
high content of saturated fats: The
findings differ now. There is no
scientific evidence to prove its
harmful effects. In fact, the saturatgd
fatty acids consist of medium Vcham
fatty acids, which form a part of baby.
foods, weaning foods andl othex-
special preparations essential for

good health.
Shell products

Coconut shell, the hard woody

I > i ‘oconut
directly covering the ¢

layer riously used

meat or kernel, is multifa

/. Torl) s )f,:_,;['
#Consultant Chemical Technolog

in products like charcoal, activated
carbon, shell flour etc. The burning
of coconut in a limited supply of air
sufficient only for carbonisation
produces charcoal. Coconut shell
charcoal, produced by the pit
method, drum method or kiln
method, reportedly contains the
highest percentage of fixed carbon
of all the ligneous charcoals.

The major use of this charcoal is
as base material for activated carbon.
This product has certain natural
outstanding properties and is
cxcellent for specific purposes. It is
superior to other carbons, has more
resistance to abrasion, higher
capacity of absorption and higher
purity in ash. This type of activated
carbon has a small macropore
structure, which makes it ideal for
gas/vapour phase applications and
for the removal of taste and other
compounds. The activated carbon
can be commercially produced by
the steam activation or chemical
activation process. Each method of
production has its own advantages
and disadvantages. Activated
coconut shell carbon has good

international market.

Coconut shell flour is clear, light
brown, free-flowing powder, which
results from pulverising of the shells
of matured coconuts, 1t is produced
in different mesh sizes, the most
common of which is 100 mesh. This

T'_f‘rz(/f/'a House. Plot No. 225, Sion (B), Mumbpg; - 400 022
S, Godir,
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powder can be used as biodegradable
filler in plastics as a substitute [or
sawdust and other fillers.

Copra and desiccated copra

Copra is the dried coconut meat
or kernel from which coconut oil is
extracted with meal as its byproduct.
Depending on the process of
extraction, copra is reported to
produce from 57 to 64 per cent
coconut oil. High-grade copra is
obtained from matured,
ungerminated nuts. Nuts intended
for the production of copra are stored
for 3-4 weeks after harvest before
splitting. This practice enhances the
quality of copra, as the moisture
content of the fresh meat is reduced,
thus making the meat thicker for oil,
resistant to microorganisms and
easier to detach from the shell during
the subsequent drying process.

Desiccated coconut is the pure
white, dehydrated and shredded
meat of the coconut, which is
prepared from the kernel. It is an
excellent food product, popular in
USA. Being one of the high value-
added item, the industry has
tremendous scope in India and
abroad. The fat present in desiccated
coconut is edible and highly
digestible. The proteins have all the
amino acids essential for human
growth. Sugars are present as
sucrose, glucose and galactose
whereas carbohydrates are in the
form of cellulose and pentose.

Cocochemicals

Cocochemicals are derivatives
obtained from coconut oil. These
chemicals can be divided into basic
Or primary groups, namely glycerol,
fatty alcohols, methyl esters and
S0aps. The simple chemicq] process
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imary chemical
ydrolysis (fad
catment of

(o produce these pr
derivatives is by h
splilling). It is the tr ent o
coconut oil with high-pressurt .slc,‘ml
resulting in 3 mols of fatty acul:s' and
| mol of glycerol. 'I)lrcjcl
esterification of coconut oil wnh‘
methanol gives methyl esters of
coconut oil and glycerine.
Hydrogenation of oil at high pressurc
and temperature in the presence of a
catalyst gives a product suitable for
bakery products.
Coconut oil and its derivatives

Some consumers prefer fresh
coconut oil extracted form good
quality copra, for its characteristic
flavour and colour, while others
prefer the bland oil obtained after
refining and de-odourising the raw
oil. The main use of coconut oil, raw
or refined, is for edible purpose
particularly in South India. The
bland oil remaining stable for long
period of storage is preferred for use
in food processing. The hardened
coconut oil is preferred as a coating
for cookies and candies.

The next important use of
coconut oil is in the manufacture of
soaps, since the lower fatty acids
present in it give profuse lather, One
can incorporate this oil up to 25 per
cent along with other oils 1o obtain a
good toilet soap. But with the high
cost of coconut oil, one has o rcs:rt
to the use of merely 5-]() per cent
Aﬁmong the vegetable oifs, cocnnu;
oil has maximum
glycerine (135 per
premiumly priced
.demund u.s hatural glycerine for use
incosmetics. Hence, it jg worthwhile
to hydrolyse non-edibe grad
coconut oil by splitting unger high-
pressure process, and fraction 0

cent), s
and finds oo

ate the

content of

e of

[.(.H}\‘f‘j .
' X

mixed fatty acids Feo

glycerine. In fact, e “1-1}'((.{'1':: i
recovery of glyceripe by [hi;h:r”": i
is more compared 1o (e c,,l]'\’r’""J;; :
method. In ur(lu'mc‘)m‘,h:,.w.u“"{ :

oil in soap manufacyy, *;r."
Olefin Sulphonate (AOS)
currently available iy lsnjj;w',‘
substitute has additiony| ;;,'1;;.'...?

of improving the lime g, °
5 el
properties. ’

Major component fa, ...
coconut oil is lauric acid (5, P‘
approx) followed by myrisi J
per cent approx), both of which ;, &
wide industrial applications, g 4
other hand, the undesirable sh
volatile acids of cap oic/caprylics
carpric (135 per cent anprox) which g
skin irritants in -oaps, can sl
frationatcd and converted into vidiR b
added products like artifical f2
flavours, perfumes, chemi
intermediates and plasticisers. S
of the applications of these denves

are outlined in table 1.

{

Table 1. Applications of derivatives of v
fauty ecid

Coconut fatty acid
derivatives

Ethyl caproate
Amyl caproate
Allyl caproate
Ethyl caprylute

Amyl caprylate
Butyl caprylate
Buartum capryfate/
caprate

AllyE caprate
Amylose caprate

Butyl caprate

Capryl caprate

Lauryl alcohal
Sodium lauryl sulphae

Sodium lauev! ofs ulphate
Iso propyl myni

———— - i~
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Coconut oil in cosmetics

n\rm Todian origin, coconut oil has the
Nap o & ication in cosmetics, It is
honrnuf'“ii‘;_ argcsltdglzhacnd most widcl;suls‘lcl:l
U, the O . o, '
\Va”ablgf‘{ecﬂuse of 1t§ .]O\’E’ incidence of
N “ddi»:.r\' itation, sens!llsut.lon.und for the
o gimple good feel it gives on the
2 fjgman skin. The following
hformation  highlights  the
My plications of coconut oil in
et ?
Slﬁildcv‘ pSmELICS.
Medh . | Asbody oil: Coconut oil, mostly
mm"‘; oferred for mtqssuging before
al ;-?wu,”‘hi"g - espeC}ally in case of
" i;* swborn babies is due to its low
. fiscosity, pleasant aroma and easy
U fhability. Moreover, the trend
L Bwis to substitute synthetic liquid
115 1 <z Graffin oil with stabilised vegetable
nd comzzghlike coconut oil, which is more
ucts [l 2@ural in relation to composition of
perfur slfin fats. Liquid parafﬁ.ns are
s i e cally unrelated to the sklp fats.
e 428 old use of coconut oil as a
0, Byandhair oil is due to the unique
1% Waponifiable matter (0/1-0.4 per
.M consisting of sterols,
Uﬂf‘i‘; 0pherol, squalenc and tritterpene

000, The thin film of coconut oil
100 the body acts as a protect of
skin; thus, it is a unique natural
ehable ol suitable for cosmetic

g

18 hair oil: The oil is also
¢ Oy used as hair oil. However,
;Y :; te“dﬁpcy to become rancid
: fpoiz.["n“s can be prevented l?y
‘g . on of anti-oxidants in
xu?n“t::lrnshlics. ?n order to .attrzlcl_
b Cesé the Incorporation of

~ “Ame into vogue, which
dyeq lneo‘ilosl of the finishe‘d
°0mi;r1 er to prevent the oil
FUtof g - rancid and also on
> Mgh price, mineral oils

Among the vegetable oils of

are admixtured with the coconut oil,
These mincral oils are petroleum
products with toxic aromatics that
are eliminate by chemical treatment,
These are then termed as *liquid
paraffins’ and permitted for use in
cosmetics. They may be safe if
properly purificd and tested by
sophisticated instruments, as it is
found that on application these liquid
paraffins get absorbed into the skin
and may be harmful.

In campai gns, these are called as
non-sticking hair oils by TV and
other media. What good or harm it
does to human body is to be judged
by the user. Industry likes to use
liquid paraffins due to its stable
price, non-sticky nature and
resistance to rancidity. As per the
Bureau of Indian Standards (BIS)
hairoil shall be any one of the
following three types.

e The first containing single or
mixture of vegetable oil

e The sccond containing only
liquid paraffins and

o The third type allows mixture of
vegetable oils and liquid
paraffins.

Hair oil manufacturers are taking
undue advantage of the lacuna in
standards by labelling as *Coconut
Hair Oil’, which is actually a mixture
of coconut oil and liquid paraffin. It
is high time that BIS rectifies such
anomaly.

Oil based surfactants

Copra has the highest oil content
(around 65 per cent) as cm.npurc’(! o
other oil-bearing materials. The
duction of coconut oil in the last

reased. Consumers
wt oil

pro .
four years has in¢
aenerally prefer expelled cocor

for its natural characteristic flavour
for edible purpose, while the solvent
extracted oil is used for industrial
purposes. But the high price of
coconut oil compared to other oils,
restricts its consumption for both
edible as well as for industrial
purposes.

Among the vegetable oils,
coconut oil is unique as it contains
maximum amount of saturated fatty
acids, the predominant one being
lauric acid. This when neutralised by
sodium or potassium alkalis gives a
soap that has excellent lathering.
detergency and hardness properties.
This, coconut oil forms as impornant
raw material in the production of
toilet soaps. liquid soaps, shaving
cream and natural shampoo. All over
the world, good quality toilet soap
contain 20-25 per cent of coconut oil
and rest being other hard fat. In India.
mutton tallow imports is banned and
substitute is hardened vegetable oil
such as rice bran, castor, linseed or
imported palm stearin or palm oil. It
is interesting to note that due 1o high
price of coconut oil. its use in toilet
soaps is Kept at minimum level
resulting in soaps with poor lathering
properties.

Many of the toilet soaps in India
are currently made with only 50-60
per cent of fatty matter against the
minimum requirement of 78-79 per
cent of total fatty matter for export.
on the pretext that India is trying to
cconomise on the fatty raw materials,
which have to be imported. Thus.
one will find that the annual
consumption of coconut oil in soaps
in India has comparatively decreased
due to reduced quantity. while the
pr()duclion of soap has increased
mainly due to increase in population.
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This would mean less market
demand for coconut oil, the main
reason being high cost of coconut oil.
Even for edible purpose, consumers
have switched over to other cheaper
oils like palmolein.

The word ‘*surfactant’ means
surface active agent and soap falls
under this classification as a natural
surfactant, whereas the terms
‘surfactant’ is generally used for
synthetic surfactants that are
derivatives of fatty acids, namely,
sodium lauryl sulphate and sodium
lauryl ether sulphate. These
constitute the active ingredients in a
synthetic shampoo, which is fully
biodegradable. Soap from coconut
oil can be made by the cold process,
the semi-boiled process and the full
boiled process. The glycerine
liberated during saponification
remains in the soap and is wasted.
While in the full-boiled process, the
byproduct glycerine is recovered by
treatment with chemicals and the
yield is poor. The modern trend is to
split the coconut oil under high
pressure by hydrolysis with water in
an autoclave without any catalyst
and recover the valuable glycerine,
which, in turn has many applications.
Itis an important ingredient in both,
powders and toothpaste.

Sodium lauryl sulphate has
detergent powers far exceeding those
of natural soap. Soaps are ineffective
in hard water, sensitive to the
presence of other ions. Hence
synthetic detergents are superior and
are effective in hard water and
Seawalter. The other derivatives of
lauric acid namely, sodium lauryl
cthcr.sulphale, sodium laury|
Sarcosinate are all ysefy] surf

: : actants
I industry,

principally as
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emulsifiers, solubilisers, dispersants
or detergents. They enable the
formulator to make homogf:nous_
mixture, dispersion or 61119151011 ol'
oily or waxy substance vtulh. watel'
to disperse solids in llqul.ds ol
disperse mutually insoluble liquids
with other liquids. Creams an_d
lotions are made more attractive in
appearance, convenient to use and
stable in storage, through the
appropriate use of surfactants. Thus,
many surfactants are obtained from
coconut oil.

New materials on the horizon

The higher fatty acid fraction
(nearly 20 per cent) of coconut oil
fatty acids, consisting of C16-C18
fatty acids, can be converted to alpha
olefins by dehydration on the fatty
alcohol fraction at elevated
temperature with catalyst. The
sulphonated alpha-olefin (AOS) is a
good raw material for toilet soap,
detergent and shampoo. The new
material on the horizon is attracting
immense attention in India, as it can
be manufactured from natural fats
and oil, to be completely
environment-friendly. Toilet soap
with 10 per cent AOS is claimed to
be better than that with 15 per cent
coconut oil. Also AOS costs less
than coconut oil. It has even lime
soap dispersing action, preventing
the formation of a bathtub ring.
Toilet soap has appeared in the
market based on g combination of
regular soap and AOS. The

eXpensive coconut ojl in the toilet
$0ap base can pe

eliminated by the addi
which gives excellen
This is another re

in demand of co
soap.

reduced or
tion of AOS,
t flash foam.
ason for decrease
conut oil in toilet

A recent deyel,
not yet commerciy|;
the use of methy| ¢
from hydrogengieq
reaction with methy|
glycerol can be IeCovey
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CSlery
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conditions and NCulraliseq l:r
salt. This sodiupy mc[h\lr,g:
cocoate is a good surfye,.
biodegradable
dispersants.

Clany, ”I“, ;
and relevgy B

: The high pric; 'y
coconut oil and othe 4.
economic viability
implementation. It i Valug
substitute for linear alky! hep
sulphonate (LARBS) developedfy
renewable natural fats and ¢}
Another surfactant thy has b
developed from coconut oil s ks
ester formed by the reactionofl

acid with sucrose. This mono:efi
18 soluble in many organic sohes
including ketones, alcoholes dfy
chlorinated hydrocarbons.
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These sucrose MONo-¢stes
useful as detergents, emulsi
and wetting agents. Ther®
neutral. Being non-toxic. 8
be wused in cleaning _i*j“i
processing equipment: kl.l\fij'
utensils, washing pcsliclde.\ﬁlﬂ
fruits and vegetables 8"
food emulsifiers and Ck“.“‘l“‘mm
of drugs and cosmelllt‘:]'m\
diesters of sucrosc 4 C“'I;L
soluble in solvents and (,““.;»;d
mono-esters. They ¢ bt‘r_‘. A
emulsificrs for W ﬂ“"u'(:ml
emulsion. The abov¢ S“‘r ‘ﬂdn
not commercially \r‘lzkl’)““w{
account of ”“lﬁhﬂlhigh Frl;
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Table 2. Surfactants from coconut oil ang th
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Conclusion weaning products. There is no
scientific evidence against the high-
saturated contents of coconut oil.
mainly consisting of lower and
medium chain fatty acids compared
to animal fats, which have sawrated

higher chain tatty acids.

coconut palm contributes
& 2 a source of coconut oil,
o hell, fibre. carbon ete. Its
s a5 a perennial oil crop is
x it provides raw material
wmerous industries with
¥t production. It is necessary
= 02 the nutritional, textural
&ste characteristics  of
2d coconut and its oil. The
ichain fatty acids of the oil
“ ¥ used in baby foods and

Mineral oils. known as liquid
paraftins derived from petroleum, will
soon be ousted as major component
in cosmetics and skin care products.
These synthetic oils penetrate the skin
and enter human body. which could

) " TECHNO FOCUS
4 = -f";“‘l
e /

be harmtul. Industries would be
insisted upon to abandon petroleum-
based products and substitute thems
by natural products like coconut oil.
which is environment- triendly and
biodegradable. Thus coconut oil
products can be promaoted for the niche
market.

Being environment-triendlv.
atempt should be made to give an
environmental designation  to
coconut products. Coconut oil is a
natural product of renewable
resource. hence should be grown in
larger quantities, unlike petroleum-
based oils that are ¢close to running
out. There is a growing concern
among medical researches about the
human body’s inability 1o break
down petroleum derivatives versus
natural vegetable oil based oleo
chemicals like coconut vil. The price
of petroleum feedstocks is bound to
increase and industries will be
compelled to use coconut oil. which
could be cheaper it productivity is
increased. Thus. 1t1s hoped. coconut
oil will find a unique place in
cosmetics in this millennum.
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COCONUT DISEASES

" L Cay of root system. flaccidity of s
¢ “bleeding patches on the basal region on the stem are
‘dvanced stages, the bracket of fung

h‘ ™ Apply 50 kg organic manures
Al
Imig, ion. Provide drainage channels between rows of

' and 3 ke neem cake fortified with antagonistic fungt per pa
t alms. Isolate the liﬂbk‘[;‘ti I“Hf“ toom it

Th: ajavurwilt/Ganoderma disease/Basal Stem Rot

i es ning of outer leaves, amrested fruit se
spindle leaves. browning of outer leaves arrestee g
the symptoms observed. Ultimately the

ous causing the disease is seen on swumps.
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CHION i

‘ saniany IICASUeS - 1L
* digeing a trench around the affected palm. Adopt Phytosanit 5 L”_ﬂ\ o e e
v of | el L s 0w o YRS
St affected roots and bole in a pit. Inter cropping of anand iy Geuitin® = 0 8- ° 50
- y @ 2 >ml per 100 il of waler tniis
faupd 10 inhibit the growth of pathogens. Apply ¢ alixin © B
» 1Ce calinin @ -2 1l

%Y interva for one years. Drench soil with 0.1




