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Non-Alcoholic Beverages %
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The refreshing and stimulating propet K .

lared alkaloids. Caffeine, when taken in small quantities, IMparey me ey} mm-.
caffeine or related alkaloits | .

. 1 \al activity and reduction in f".!hgnt\ It also .\‘t\'mnf.um i“\'ﬂ* %%
wakefulness | noreased met B sble Taaede | ) -
§ dagestive ) and has a marked diuretic action, tlu""" nCreasing the ex Tetion of,. 3,
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beverages are maté or Paraguay tea, derives ‘ o Py
(family Aguifoliaceac); guarana from the seeds of an Amazonian climber, Panding, Ry
_—" . , \ seeds of Cola mitide (Vers) o
(Napindaceae); cola, extracted by P\‘\\\k‘f“\&”.‘h" o : o (Veny) Schet g
Srerculisceae); khat, 2 tea-like drink obtained from a north-eastern 2 trican plane, ¢, g

- . 4 P %, 2 . N
(Celastraceae) and voco, obtained from the bark of a South American tree, P v ’
and Kilki. (Sapindaceae). Their use has become an integral part ot the daily life and it i

(es nf non .‘l{\'\‘ht‘li\' l‘f\fr.i‘gts are t'h
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imagine the world without them.
In this chapter, we will discuss the three main non-alcoholic beverages-tey, coffee 1 g
N N el ) s Ay ™ -4
the three are true stimulants to heart, nervous system and Kidney.

offee is more Stimuditing . <
position between the m\\

cords of beverage plants reveal thy " .
s of the world develo ped their own characteristic v
ast Asia, cocoa of the tropical America and coffe of A

brain and cocoa to the Kidney, while tea occupies an intermediate
3 mild stimulant to most bodily functions, Historical re
civilisations that arose in different region
Thus, tea was the beverage of South-E
castern Africa and Arabig.

Tea

Camellia sinensis (L) Kuntze (n = 15) —_—
Syn. Thea sinensis |..
Flmily:

Theaceae (Temstmemiaceue)

Tea has acquired Prominence as ap 3
a half. It is enjoyed by over half of g},
in Britain, Northern Ireland and Au
the exports from the Producing coy,

gricultural commodity
e world's

stralia, th
ries,

. A < “_ ".i !
m the world during the Lt et ;
Population, chietly in the Far East. Tea is abo N
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€ Hirst two together consume more than 50 e .

HISTORY AND ORIGIN

Tea has a very long history, The legend

perties of teq legf

in geographicy]
have originated either in Indjy o Ch

s P & 1 oo T k11>\““i§
U Chinese mperor Shen Nung is said to hawe d

b ® |
. i |
Mt around 2700 BC, and that at first it was “\“"!,n\ LB
entre of the oy

' Jev.
: 80 of tea has not been settled. IT i b;s W
R or even bogh, Although there is no doubt that ted ¥
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MORPHOLOGY
The tea of commerce consists of the pmccsscd tender l‘ca'vcs a‘n.d tbc leaf buds of Camr
(7. sinensis [..) but was later o Uiy,
°F shifteq {!’? 3

was once designated as 2 species of the
thea Link (now known as G sinensis.) %,
Under natural conditions, the tea pla

a height of 9.1-15.2 m, but under cultiva

The bushes are often pruncd back to encourage maximurm
generally elliptic t lanceolate with toothed margins. I'he older leaves are Jeatt ery, '

HIETY, Drighy

¥

colour and 5-30 cm long (Figure 11.2). The under surface of young tender leaves is ey, ” * -
with soft hairs that vanish as they age (Figure 11.3). The characteristic fragrance d’ g
Jeaves is due to the presence of nUMErOUs oil glands. Yellow-centr ed white or pi ”ki;; 2” o
are borne in leaf axils either singly or in groups of two to four. At maturity, théy P;():jl;‘:{»:%" e
woody capsules, each compartment of which contains a brown seed, about 1.25 ¢y i ,;i:"ff»

genus Thea

nt is an evergree

1 Or Semi-CVErgreen wood
st 1Y shey
tion, 1L 18 never al 4 m‘l”ﬂ!};! :

Jowed to grow beyond the o %
, . ; E Phucks,,
Jeaf production. The Jey, 'k""{,“g.( "
Caves are 5, >

.

~ Blfer,

“A.
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a,".‘ iy P ' ’.'.?"'.'.";‘,'.":.WA ’
by ‘rOtox | v
o Ye 4:1';" 397

Unicellular
trichome

Tannin cells Idioblast

Figre 11.3 A V.S. through tea leaf. Note an arc of xylem with phloem below, the whole tissue being surroun-
ded by a slightly lignified band of fibres. Stomata and unicellular, thick-walled conical ﬁall‘s occur
only on the lower surface. Druses are scattered throughout the mesophyll tissues. Idioblasts occur
at intervals, sometimes stretching across the lower epidermis to the upper epidermis of the wing
portion. Tannin cells are well-distributed throughout. The marginal serrations of each leaf terminate
into a small conical gland that readily breaks off and is often absent in the mature leaf.

VARIETIES

Bailey (1949) recognised four principal varieties, var. bohea Pierre (1. bohea .L.), var. fzmtonfim;ij Pierre
(T cantoniensis Lour.), var. viridis Pierre (T viridis L.) and var. assamica .Plerre (T assamica 1\'1;;s,t.)}.1

For practical purposes, the cultivated forms are generall)’_ grouped H-ltthivo ;_vpes, }?M;e; :I ‘ i
Chinese teas (., sinensis var. sinensis) and Assam teas (C. sinensis vat. assamica 1 -as‘t.t ! ;oo?lrtsza : 3(;: ;i ;;
*assamica hybrid teas may be added as the third. In fact, most (.)f thf1 tfea. illi Sn::;; = :
Jpan and Assam is the hybrid tea. A brief detail of the two cultivated form is 2 :

: d bush, 1.22-2 74 m tall, with relatively narrow, shortt,) ii,ul;
ol et , [ ariety, capable o
Sta:zlrie : 41; o WIZ ha s an ;conomic life of at least 100 years. 1 ne K0
ng cold winters, and ha

hing teq is a slow growing, multi-stemm
8teen Je

L]
Assam toq. 18.3 m, which
" ing in height from 6.1-18.5 m,
o gy ed tree, ranging 10 izontally or
h *5 2 quick growing, less hardier, single Stemrr;;uch Jarger (15-30 cm gy held et =

™ economic life of 40 years. The leaves arc
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m
Lor The leaves mi y o - .
. plucker ll"l s IH:llmlll;t compressed in the basket nor should they be V,""l""""d -
king i the other JU o
lucking er. Both of these practices crush the leaf and rapture its surface,

a-’.r"".‘
“the
.kn' la
it ll“l w]ull ] : ;

one iuiiiil““H f[ermentation,

J

orct i e 18 to 34 kg of tea leaves eac wr
(he wm‘ki“ can i.‘lillt ot lj,ltlaf (e .|.|1 aves each d;,y_ l'“‘l’-“'ﬂ atimulates the f""-"‘]“]?”-‘"m of
hat w|l o ready tor prekimng after seven to ten ‘lil}’”- After a number of ”!lr;‘m'a, the bush

aintain o convenie e r ‘
oA venient plucking height, After about ten years, the bushes are often

al puds t

| back

Lrnund level, allowing suckers to replace the old bush,

we finct ;.[l'lil“‘-“' of tea '“ obtained only from the terminal bud and the first two leaves of the

(Figure ! I_"')' I'he terminal buds are rich in tannin (28 per cent) and are most valued in

i mmlll:)’ referred to as ‘polden tips"."I'he terminal buds also have a high caffeine content

:ll“l) 4.5 per cent of the “[f'}’ matter), H('-Vt'.l';.ll nl"lw.r tea designations that have been given are ‘orange

kot the 5'““”‘:"" leaf ‘(‘)‘H per cent tannin); ‘pekoc’, the second leaf (21 per cent tanning; ‘pekoe
' the third leal (18 per cent tannin) and ‘souchong’, the fourth leaf (14 per cent tannin).

“’"rht)ng.! e 4
«imes even the fifth leaves are used for a tea known as ‘congons’,
)

I(-- con

Snl‘l'l

Figure 11.4 ‘Tca of commerce consists of processed tender leaves, that is, the terminal bud and the

first two leaves of the young shoot.

PROCESSING OF TEA

The four main types of commercial tea, generally reco
oolong tea and brick tea. Green tea is mainly produced in Japar
Sri Lanka produce mostly black. China also produces a consider
4 partially fermented product, comes almost exclusively from Taiwan
to the US. Brick tea is mainly made in China to be exported to Centr

of the : ) cabit
f the international trade is in black tea.

gnised in the trade are black tea, green tea,
1, China and Taiwan, while India and
able amount of black tea. Oolong tea,
and the bulk of it is exported
al Asia. Ninety-eight per cent

Rlafk feq
The fresh tea leaves, after picking are lightly packed in baskets to prevent bruising and heating and
8 immediately sent to processing units. Four main operations are involved during the manufacture

0f . . v .
Dlack tea, withering, rolling, fermenting and drying o firing.
actory are spread out even

nyg:e freshly picked shoots as they arrive in fe ‘ o
s nets or fine-meshed screen wire trays, racks or shelves to permit Wi ting, '
"laceid, Care is to be taken not to bruise Of injure the leaves otherwise premature fermentation
et in, Wilting is accomplished either in open sheds where it is affected by the natural breeze or

ly on trays, jute hessian, or
rendering them soft

I




438 Economic Bold7) | heating and ventilating facilities. The entjy
trollec ntent of the leafis reg, e Progy,
ed to 5 )

. »d with 00 isture €O

in special shads Cq"u)]!t.({ wi . oo the MOIS

for 10-12 hours at 30 . Durin

cent from 75-80 per cent: sassed th
The withered leaves arc then pas in

g thatp

under pressure to rupture th,

cell 1.
tion later on. If necessary, the ells

rough rollers

the fermentd COar, g,
s mass. Sefy, %

homogeneous fra%.

articipat€
pccially designed fermentation he

the sap and the enzyme 4 more

is subjected to heavy rolling u.) ° .« carried out in §
% ess of fermentation 19 ca ated. A temperature betw, s
The process 0 ¢ - ylation can be I'cglllxltc . P een 24 and27 Whﬁ
air circulé ¢ i i oA%
- tial. The partially fermented rolleq s o Wy
0 ol

temperature, humidity and
a humidity of about 90 per cent
piled into special trays t0 thickne

r turns brig

fermentation, the colou q
. . A ntc

During drying or firing the ferme . _

' e ied product contai i

ed ovens. The dried p ns three to foug . R

Cne

20-25 minutes in specially construct ' o
moisture. It is cleaned and sorted with the help of rotating or \.qbratn?g screens. After SOrting
various grades of tea are traditionally packed in plywood chests lined with tin or aluminjyy, f:ﬂ’ t
shipped for export.

The waste left after sorting and grading is sold as ‘fluff’ (caffeine content 3.5 Per cent) i

used for the extraction of caffeine.
Any leaf distortion that occurs in the conventional rolling process is so gentle that 5 o
(0 3

one quarter of the oxidisable phenols may remain unchanged and are not converted to theaflys
(responsible for the brightness of the liquor) and thearubigins (responsible for the body and se e
) ngth|

i s dered essel

is conmdcrcd es

d subsequently covered to keep ; Cayg,.
Pt Warm W

¢s of 2.5-10 cm, an
ht red and the leaves develop a characteristic foota s Dy
Jeaves are exposed to a current of hot ajr (90-10¢ gy

"
| £

S
-
igg

The stages in the conversion are shown below:

Epigallocatechin, its gallate(EGCG), and probably epicatechin gallate
i
ortho-quinones
bis-flavanols

theaflavins

thearubigins
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gt P8
= e placking operation, the teq picke
'_‘".15“.'- ..‘.“Ys- Green tea 18 made b\ l‘fit?ﬂ\- he

i

18 Often weay sh
aung the freshly
ate the ¢ .
are then rolled and drieq just like bl

ade hats to prev
picked leg
Nzvmes, therehy
ack tea and pnlislu;

i . ~ . ~ reen “lith an e
9 aleof pan firing is of better quality, The
q f€5 }

entpremature withering
wes lnan dron pan (pan fring)
skipping the fermentation Process,
dwith soapstone or French ehalk (o

| ven texture and quality, T'he te obtained
tnnin and caffeine

18 scented with the
plants, the flowers be

~ehC 2 3 *
”z{ml or by steam (in Japan) to inactiy

. leaves
hele
jhe”

o the colour. The final product is quif
oV o a

content of the green teq s higher
blossoms of Jusminum sambac (1) Al
g mixed in with the dried tea leaves.

. " he black tea. At times, green te
o o Oleaceae) or other aromatic
Tamiie

13

Qolong 168
Tisis3 partially fermented product prepared

A L almost e ntirely in Taiwan from
. ‘chesima’. It is consumed mainly in Ame
e ) )

; aspecial form of China
: : : rica. It is an intermediate betw
.3, having the flavour of the former but the colour of the |

» the special variety of tea grown in Taiwar - s —_— ; w
due tc p ] grown in Taiwan and also due to the climatic and soil conditions.

cen the green and black
ST e :

atter. The characteristic flavour of oolong

:fji:“-

Brick tea

Thisis Prep;lrt.’d from the waste left after the preparation of black and green teas. It may consist of leaf,
stalks,and even twigs, or mainly coarse tea dust. The bulk is softened with steam and then compressed
into blocks or bricks. It is mostly consumed in Tibet but is also exported by China,

The tea industry is now producing instant or powdered black tea. In Myanmar, Thailand and
China, the tea leaves may be pickled and the product ‘leppet-so or ‘miang’ is eaten as a vegetable,
Most tea brands are mixtures that combine the characteristics of different varieties, from different

growing areas, which are professionally blended to satisty the consumer taste.

CHEMISTRY OF TEA LEAVES

A freshly plucked tender tea shoot, consisting of the terminal bud and the two leaves just below it,
contains about 77 per cent moisture and 23 per cent solid matter. Nearly 50 per cent of the solid
matter is insoluble in water and is composed of crude fibres, cellulose, starches, proteins, ete. The
remaining soluble half includes over 20 amino acids, about 30 polyphenolic compounds, 12 sugars
and 6 organic acids. The Assam variety is richer in caffeine and polyphenolic compounds than the
China variety. In the fresh leaf, the stimulating theine (an alkaloid identical to caffeine) occurs in
combination with tannins and is only released by fermentation. A very small amount of the allied
dkaloid theophylline is also present . - Gy o
The distinctive character of the beverage is mainly due to thrc.c l’.‘fll]::ll’ull constituents, the Lb&.:bl.ll'lr.l'
oils, the alkaloidal fraction and polyphenols (the so-called tannins). The aroma Ell.ld flavour of t(':':l is
al oil, theol. Theine is responsible for the stimulating an.d refreshing
tringency of the leaves are due to tannins.
aration of black tea and their concentration
tent of finished tea leaves varies from

(1.0-2.0 per cent).

due to the presence of the ethere
Qualities of the tea, whereas the bitterness and as
. The tannins undergo a major change during the prel?
Steduced to 12 per cent from the original 28. The caffeine con

345 per cent, twice as much of that of roasted coffee beans
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. of black €% d up the heart rate and make , ¥

3 - cimulating PrOPETi® . elps to SPE° ‘ ins. Ap LBy,
‘ The stim all:lgpd daeoph)'m"e helP 5 cbohydrates, fats a‘fd Protems..A_lﬂmug_h f‘d
with another contains & . 1 Black tea contains two types or o o' &;
rnentallyslert Howevets 1 2 €10 1 o upnic acid - T,
e d tannins, :

rich in po}yphcnols and

theaflavins and &mmbngc 1 ¢, such as polyp

benefits, i€

ins (their ¢ o
henols and catecl:l ( . Ol'l'(:entratl onig
Juding protection against oxidative 4.

Sy : healt enting some forms of )
5 that give 1t many 1A, thus preven g Cancery,
in green tea) and the cellular all.)nl:ry-bIOCkiﬂg blood clots, control blood pr

the cellular membranes v
S vn to preven . -« (clogeed arteries), thereby by
antioxidants are also m(:;uce the risk of arteriosclerosts (clogg TEby lowmngﬂk

promoting blood flow, re 4 Type 2 diabetes.
; . AT and 1YP :
risk of cardiovascular diseases present in green and black teas, promote oral healt, klllingmd

Catechins and poi}-phenols, - wellas hin der the g}—owrh of bacterial enzymes, thyg req. .
m b

ing cavity-causing bacte : avities and tooth decay.
o at is r:sponsible for dental caries or cavities an y. Tea leaves Contzjy

F jon th
plaque formation )
fluoride which makes tooth enamel stracilrlge “
; jally gree
sumption of tea, especiaiy’ 5 : o
Reflhﬂ? . 1 'npthe blood stream and further improves the ratio of good cholestero] kg
T crease the level of fat oxidation.

cholesterol. Further, the polyphenols in the tea in ————
= =3 = e : .‘
Tea can be consumed hot and cold to get its benefits. LVC [ g more thyy

three to four cups a day) should be avoided as the oxalates present in tea infusion can cause kidey
stones as well as may bind with free calcium in the body. Intake of green tea increases mene]

alertness and improves memory.

and more resistant to acids.
ea lowers harmful or bad cholestero], i,

Although tea is primarily consumed for its theine content, a cup of tea provides four calori
without any added ingredients. With the addition of a tablespoon of milk and a lump of sugar, it giws
40 calories. In addition, it contains several of the B complex vitamins and nicotinic acid. Indian texs
are peculiar in having a relatively larger tannin content than Chinese varieties, which are known fox
their delicacy. Chinese teas are favourite drinks of persons with delicate digestive systems.

The per capita consumption of tea in the UK is nearly 4.5 kg per year compared to 0.3 kgper

head in tI.lc US. Itis of interest to note that coffee consumption, on the other hand, is about 09k
per head in the UK compared to 7.25 per head in the US.

Coffee

Coffea spp. (x=11)
Family: Rubiaceae
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e drinking thas the first public cofoze
houses Were open ed in Mecca and Medina in 1470, Jus popularity ;ff‘z.é rapdly i;:f:gyi’z fiferench
and gixteenth centuries throughout the Moslern Wordd of N od the Maddle Fasz k¢
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Coffee did not reach Europe until the beginning of the seventeenth cenmary (Vemics = 1215,
Paris in 1645 and London in 1650). It reached only the 2fflsent class conside
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Until the close of the seventeenth century, the world’s limit

ted supply of coffee came zlmost eatteely

from plantations in the province of Yemen in southern Arabia.
The Dutch introduced coffee to Ceylon in 1658 zand Java, Sumatrz and other slz-d of Mz
Archipelago in 1699. Coffee was planted in India by the British around 1700, buc the Indian tradsion

credits Baba Budan, a2 Moslem pilgrim to Mecca for having introduced coffes in 2bour 16001

AL LIRS

southern India (Baba Budan Hills), which is still an important coffee producing ares :

In 1706, a few plants were taken from Java to the Botanical Gardenin Amsterdam. of which oot
one tree fruited. The descendants of this plant formed the basis of plantations in tops cal A:é:‘ﬁ
and the West Indies. Even Hawaiian and Philippine coffee is of Javanese onigin aex::g d—:f_*a?a from
the lonely tree in Amsterdam. The development of coffee cﬂﬁ\'iﬁoa in :z:e "":a?u:z; :m has
indeed been very impressive, supplying today about two-thirds of the w‘o.ric-. & paosdiction.

At one time, Sri Lanka was the leading producer of coffee in the Indian O«.:e-as:m its econnay
depended heavily on the crop. However, the entire plantations were de\-a:::arid “Tihjﬂ_ e m
in the nineteenth century when one of the great plant plagues of history, 1:‘:1 :32‘; c;_)r cotiee FJST.E
caused by the fungus Hemileia vastatrix Berk. and Br., swept thro;gh Lm:ki = _mb;ﬁhm! )gpcnmc; ;
of a country on a single crop is very dangerous, but .formnatc}y for Sri : . de Cﬁ.r g

of tea plantations saved its shattered economy. It is feared that the cocoa industry Im £

imi ¢ irus disease’ is posing a Serious
Particularly Ghana, may sufferina similar manner as ‘swollen shoot virus posing
threat,
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ECONOMIC SPECIES

Arabica or Arabian ¢
ion of coffee (appmximatcly 90 per cent), and incidentally the heg

(C. arabica, 0 = 22)-a highland species preferring a cooler
atin America and the West [ndies consist almost entirely
grown in India, Indonesia and other Asian countries. There are

but the two most important are C. arabica L. var. arabica -

and C. arabica var. bourbon (B. Rodr.) Choussy. The Arabian coffee plantisan
Il tree, 4.5-9.0 m high, but is kept low u nder cultivation by careful pruning

building a robust and well-balanced framework to support and promote the
herwise become senescent and non-productive.

C. arabica L offee (n = 22)
product
bian coffee plant

Plantations in L

The bulk of the world’s
is derived from the Ara
and less humid climate.
of the forms of C. arabica. It is also
a large number of botanical varieties,
var. typica Cramer)
evergreen shrub or sma

Pruning further helpsin
periodic rejuvenation of fruiting branches, which ot

It also protects the crop from wind and excessive sunlight.
The shoot morphology of C. arabica has two distinctive structural features—the presence of aseries

of five or sometimes six buds in leaf axils and a dimorphic pattern of branching. Provided that the
mail-) stem remains intact, the uppermost buds of the series on cither side develop into plagiotropif
(ho-rlzonta!) branches, usually called ‘laterals’ or ‘primaries’, while the lower buds (most of all of
wh{ch are invisible) remain dormant. The latter produce upright orthotropic shoots whenever the
ma:n a}}:ls is E;]?ped or damaged. When small, these orthotropic shoots are known 25 suckers Of
::afr:‘sz:i?s Ogil::zs,l ill;szilzhc lc.zlwcs?on the laterals, like those on the main axis, ar¢ opposite”
shoot (never a vertical shoot) roj ’;‘nS: LﬁaCl] e bfld is capable of developing into @ plagiotP*
the first three or four buds. It bcarsui‘:OUO re}icence- Thenflorescence, more commonly, arises ffo“:
by a i of bracts with axilacy buds th r.ts ortly stalked flowers, each being subtended at t}'le bfls
margins, sometimes undulate, Opposite,agl:ls)izllg ref;ain dOI’lT.lant_ Leaves are ovate 07 e'lliptlc W:
characteristic in having inter-petiolar stipules. S an glo-ssy with prominent acuminate tips, a‘ﬂ o
of jasmine are borne in dense axillary clust S-‘ now-white, star-like flowers which smell dcl'xca .
year (Figure 11.6 A). The flowers are Shorterb and are produced in ‘flushes’ three 0f four ﬂ-[:;by
i and fad!

the midday. The young fruits
a
blossoming (Figure 11.6 B). SRR far e mont

lived T :
” » femaining open in the morning
n ] i
g crimson red at maturity, six to nifi
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Piagiotmpic shoot

Orthotropic shoot
developing from a
serial bud

Orthotropic shoot

Inflorescences arising
from serig| buds

e

' 4 ’
Disk or -

Navel %Y

Plagiotropic branch
grown from ‘topmost

inter-petiolar
bud of series bud’

stipule

F:gurelis Shoot morphology of arabica coffee (Caffea arabica) showing the dimorphic pattern
of branching as well as the arrangement of the serial buds.

delicately of jasmine and

—whi smell
it Tighes and (B) fruiting branches

SNOwW

.The g
n blossom three or four times 2 yean

e i% A.) Go eq sp, 1 ) .
gre Prtguced in ‘flushes’ that ;Sémits
with disk or pavel at the 6P © :
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[nstant €

_— dl'\’..il\}l" t.(.\-]\‘l‘tit]‘llb_ l h(- \use nf l‘nhugm cof
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’ in vacuurm or by the
e for the mam : '

sl aledale 3 anubacture of instant coffee is apt
casing the bulk of which ig Produced in Afiic It coffee is rapidly
et

Yparticularly the Cote d'lvor

0 BN A 1 L e f\r l ”"';i &
“ongo and Madagascar and in Indonesia. / 1 e, Angola, Uganda,
(o

Coffee is a general breakfast drink in I

: ‘ Arope and North Americ
hot or cold by about one-third of the world's popul
Jts stimulating properties are due to the

system, thus fight fatigue and keeps ug

a. At present, it 18 consumed
aton in larger quantities thar any other drink,
presence of caffeine which can

alert and awake.
Coffee contains a complex array of dise

; :lsc-i‘lght'ing antioxidants, some 1000 compounds have
been identified in unprocessed coffee b

cans, and hundred more develop during ro:
contains as much as four times the antioxidants present in te

stimulate the nervous

isting, Coffee

a. Thus, coffee is a super-concentrated
source of polyphenol antioxidants, such ag bioflavonoid with a punch of anthocyanins and
proanthocyanidins. Among the other antioxidants are chlorogenic acid, caffeic acid, quinic acid
and ferulic acid, diterpenes (caféstol and kahweol with anti-carcinogenic properties), eugenol,

isoeugenol, gamma tocopherol, p-coumaric acid, scopotitin and tannic acid. In addition,
trigonelline, an anti-bacterial compound that not only gives it a wonderful aroma but ma

a factor for preventing dental caries is also present. Besides antioxidants, coffee is a rich source
of amino acids, vitamins (such as riboflavin, pantothenic acid and niacin) and minerals like

manganese, potassium and magnesium.

v be

Consumption of coffee in moderation provides the following health benefits:

Can lower the incidence of fatty liver diseases, cirrhosis and cancer

Associated with a much lower neurodegenerative disorders of Alzheimer’s (leading
cause of dementia) and Parkinson’s (caused by the death of dopamine—generating
neurons in the brain)

May reduce the risk of type 2 diabetes which has been attributed to catfeic acid and
- chlorogenic acid

May help to protect against cardiovascular diseases by lowering cholesterol and blood
'p'latelét' clumping, thereby optimising blood flow to the heart and brain

i £l L = aerye ] 5 e ver strate .
Defend against cancer causing DNA damage, especially of breast, liver, prostrate and
~ colon, etc.

e o ion found in coftee and overall good health. Caffeinated
b Pl 4 S BORs] relation found in coftee and overall g ; .
| T h&?efore,there;sngSSIb]-C G he same level of antioxidants
- And decaffeinated types of coffee provide nearly the same level of antios s.

Dfi’ﬁlﬁhgzc i i moderation s very safe. Studies have shown that people who drink a

motint of coffee (two to three cups per day) have longer life expectancies. Coffee is
mo nt OC? tioxidants in the western diet, outranking both fruits and vegetables
rce of antic _

£ black coffee (without milk and cream) only contains around two calories.
ack cof _
: gar and milk, the calorie count can shoot up.

AT
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The popularity of coffee as ‘““1 become an integral part of the daily life of the éi "t

\\’ ¥ se8 have DX ‘ . . - Clugy, |

fostern World. The coffee houses : eellectual discussion. In 1678 e Rty

“‘mn“r;\\ rid. The ¢ ¢ refieshment, relaxation and intellectu 1675, Kin ) o
classes. Thev are centres @ shme

they were considered the centres of politicy] gita, Al
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i ' oS o0 o8, DOCAUSe ;
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ithin 11 d
the public outrage Was so great that within 1

C SR m\
Theobroma cacae L. (n =10)
Family: Sterculiaceae

Cocoa and chocolate are two major products t‘hnt are oEsminf.d trom the Eﬁ\;istct’f kCi‘l\.cls iy
of the cacao tree, & native of low-lying areas of the tmpmal‘ L.entt“al :{nd b.outh America, Like Coffee
its centre of production is far removed from the centre of genetic diversity. At present, nearly
thirds of the world production comes from Africa. The cacao plant should not be confused wig o
(Erythroxyhem coca Lam.) to which it has nothing in common, the latter being a source of cocgne
Cocoa now ranks third amongst the most popular non-alcoholic beverages consumed lagely

Europe and North America. The average consumption is the highest in Holland with 6.94 e
head per annum.

HISTORY AND ORIGIN

Long before the discovery of America, the Aztecs, Mayans and other tribes of Central and Soui
America and the West Indies, had cultivated the tree. Because of the Aztecs legends of the divine
origin of cacao, Linnacus named it Theobroma cacao L. (from the Greek theos means God and bron
means food, hence food of God). The carly civilisations in the Western Hemisphere used to prepi
2 drink called ‘chocolat!’ by pounding cacao seeds with maize grains and then boiling the powd!
with water. Only the royal classes consumed chocolatl. It was u:isweetcncd cold and flavoured with
vanilla and green pepper. At one time in South America cacao beans were u;ed as a currency. Tribue
to the Aztecs cnxPcrL?r was made in cacao beans rather than gold. Hernando Cortés, after conquerng
present-day Mexico in 1519, unearthed g vast horde of cacao beans in the roval alace of the M
ruler Montezuma 1, who is known to have honoured his guests by sery; ) p ‘ drinkin goble®
of beaten gold. The Spaniards, who found cocoa o il serm.xg BRHu ub ought th¢
habit of drinking cocoa to Europe. They clo ! ﬂ‘lore palatable whe‘n it was sweetened, 5 g i
Y closely guarded the secret of ‘chocolat!’or xocoat! for ™

‘12?13’:‘?;‘* Ig;f}f;i‘; iaiziiplmgmd €4e30 trees in Trinidad and later established planti®® y
sixteent R i
7. and drink. Ijt‘ was only in 1606 that th:lf:vzlgjgzorzz;:: Itt};? colate had become their favout!

‘Thc term .C_:.tcao.is ufteﬁ‘ . e
L i émp;(?yed t_m thg a8 md lts parts, and ‘Cocoa’ for the manufacturedp

roduc®™
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" ~ylom and Indonesia. Lhe Germgyg took it to N and later the Dutch carried
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Sameoa. 1he Durch also intrody edth Guinea and other islands in the Pacific,
—y = ced the cac- . N :
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frica. Tt was £

- -~ o o ow B ‘15 ﬁ 0 I i

est Afnica, which is now the world’ i m‘ here that in Pior 1679, xuative labousts
o . ‘hon*-d s Ieadmg producer of cacao beans.
\‘_\ = AL ’ Slw .;ltr e Ldf‘& - ey - 1

Hlence, the subsequent yse of th e e e ik e paitamtable
3 % = A8 Of e 33 - cOC i
e S Xpressed fat (cocoa butter) in the manufacture of

% »lp e < of add
_ ::“\-,‘ LS &L LI IIKE QI \.'.\1\11{'[5: \u?l-"-i oW 1L - =
R e g dnie Powdered milk to eating chocolate (milk chocolate)

Sedinental in increasine p
I - Hiereasing the demand of cacao seeds in the latter part
e BIOSTEEIER N

e world s production of cocoa of five million + - S B _
e WO B e e On tonnes in 2012, Cote d’Ivoire (earlier known as Ivory
Y accounted for 1 650 000 o o

S
S s L g~y TIIC ToNDes, around 33 per cent of the total. Other chief producers

Tadonesia, 750 W) t; Ghana 879 4¢ liceria 2 -
g2 InGOonSS! o 947 543 § Nigeria, 383 000 t; and Cameroon, 256 000 t. Other

3ucers were Brazil, Ecuador, Mexico, Dominic

i
o
)
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7
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TR ST i minican Republic, Peru, Colombia, Papua New Guinea,
= Vol 3 DISITS 20ne | loanda and
wI R, ¥ CEEC A SR, &8 R B

Tomx ’ S0 and India. About 73 per cent of the global cocoa production

e from West African countries, which 1

> 1 - -
ames from ey TTTTSS, WIeh are also the major exporters in the world market. The
Americas conmbuted nearly 15 per cent, and Asia and Oceania together 14 per cent of the total.

=

order of importance, are the Netherlands, Malaysia, the US,

LN W N ~necia the

3 tand, Turkey, Ind ia, tl ine and Thailand.

- 1 e T
SERTECEERING, LRIALY, LIAGUNICSIa, UIC UKTa: | L

Iz India, the ¢rop is of minor importance chiefly grown in Kerala and Karnataka—the former
oounting for about 80 per cent of India’s production

MORPHOLOGY

R i

R DLW SIUWYEL Laal
= O MO When orow
= U LIRUEC WWRRCAL TIOUNWY LIS

Figure 11.8 Cacao tree with pods.
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- the ’“P‘fﬂl’ R 156056 weddiiciig Anileres s / 1
revent 5 tion of quality be: ; U, Organistss by 4 contarminated knife Vlade, e
wh o the production ot quality beans, only rmuure

W:de (Figure 11.12).
Ffﬁ

arie ripe pods are colle ted and are processd

Figure 11.12 Harvested fruit in basket

PROCESSING

The fruits are split open by slashing the husk with 4 cutlass or machete, o by striking the rwo pods
together (Figure 11.13). T'he seeds and pulp are then scooped out and fermented. 15 srnall-scattered

plantations in West Africa or clsewhere, cacan is fermented in heaps or in medium-sized baskets, usually
eovered with banana leaves to retain the hear.’| he beans are left for four to seven days depending
upon the prevailing climatic conditions.’] hey may be left undisturbed or turned upside down to allow
good aeration and prevent the temperature from rising too high. During fermentation, the sugars
contained in the pulp are first converted to zleohol by the activity of yeast ( Saccharomyces spp.) and
finally into acetic acid by Acetsbacter spp.’'he beans are killed by the penetration of alcohol and aceric

#id and ([fzvr:l()p a chocolate brown colour. The cotyledons shrink from seed coa and separare, The
characteristic aroma is due to the presence of an essential oil, ‘cacool,

Figure 11,13 Opened out cacao pod
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Cocoa and choc
olate manufact
(flow sheet) cture

Fermented and dried beans
cleaning
Roasting

Breaking and winnaowing

Nib-shell / |. \
mixtures Nib Shell
— Germ separation

Germ tree nib

— Milling
Cacao-mass

(chocolate liquor)

Cocoa manufacture Chocolate manufacture

Alkalisation Addition of sugar,
flavourings, milk, etc.,
and cocoa butter

Removal of excess moisture
Mixing
Hydraulic presding
Refining
M I
Press cake Cocoa butter
| Moulding
Grinding

Cocoa powder
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d blood pressure
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a healthier choice than milk chocolate
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sugar or honey is added.



