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(Direct ' t '!f Cocoa, Arecauut & Spices Deoclopment, Calicui ; 

.or ;. cult iva tio n is of a relen t origin in India . 
'J he major cocoa gro win g coun tr ies are G ha na, 
1 1 iger ia ; lid Brazil. Its to tal production ill the 
world is e. t im ated t be about 1:1 lakh tonne'. T he 
pos t-war period wi tnes cl an incre ased inter si ill 
cocoa prod uct ion , It promo ted [or establishing 
states and small ga rd n both as a 111011 0 crop a nd 

' .. a m ix ed cop. Intensive effort s an: b·:ing made 
to i IlCTC:l the p -oducuou of rocoa in India parti­
cularl y by mi xed planting in the arecan u i a nd coco ­
nu. g; trdcll . Evcnthough accurate statistics a ll: 

not avai lable . th e presc t prod uc t ion of cocoa i ll 
Ind ir is est ima ted to be around 400 to n ncs from 
an are. of more th an 10000 heciar s. 

There ;11e I wo main 'a rie l ics 01 COl 0 ;1. Criollo 
and Forestero. th e latter being chosen for cu lri 
vatio n in I nd ia. Cocoa i. a common iugredici I 

ill ron ecu nn a t \' and hakerv delicacy and ill bcve ­
I ag~ . Amongst its main products, cocoa po wder 
and chocolates al e I he most popul a r. 

Most of the cu lt ivators in our countrv in e flll i 

fu lly aware of the cicruilic III .thod or pmcc sing of 
cocoa be ans. COCO:J product will h ave del icio 1, 

ta te , ch aracteri tic odour a nd cho ·01: tc colour 
on lv if the bean s arc procc sed pro perl y. Well 
pro cess d beans therefor fetches premium price ill 
the m arke ts, For this, special care is tak en from 
the harvest ing of pod I II ferment in g, d rying an d 
storing of the bean . 

Harvesting : 

It takes a bout 170 duvs fro m opell inrr of the 
flower. to th e ri pe ning of Fruits . G reen Forest cro 
pods on ripenmg' attain a yellow colour. ' 01' hal" 
ve t in e: the fru its, extreme care sho uld h taken 10 

see that the cushion li ke proj ection s 011 th e bark 
are not d amaged as flowers arc p ro duced only at 

.such places. A sh ar p kn ife ca n be used fo r cpa· 
rating th e fru it fr om th e tree \ -ithou t maki ng 
an y injury to th e projecti ons on th e bark. After 

harvesting, the pods arc opened by hill ing them 
agai nst a ston . or hard surface . Sharp kn ife should 
not be used for thi s purpose. sin ce it will cu t th e 
beans insi de and ad versely affect the qual i ty 01 
I ­ rru rued be: ns . \ flcr op 'n :1Ig' the pods, the 
beans are scooped out with the hel p of linger..;. 
:! i. ( t ima icd that 011 an :Jverage a linn an harve t 
1:")00 pods or can open the arn e numbe r an d take 
out the bean s pe r d ay. 

J I~ ' 11 S 1\' rind of r.he pods is a god cat tle Ic ed, 
th erefore. immed iat ely after removi ng' the' L an s, 

the r ind m ay be cu t into small p ieces an d given to 
ca t tle and pigs. T h r ind call also b·.: evenly 
d istributed ove r the planted area and th e nu trients 
th ey con tain are re turned to the so il for reabsorp­
tio n bv th e trees. 

Fcrme ntat ion 

Fresh cocoa bean s are covered with muci lage or 
pulp whi ch largely d i a ppc ' r du ring Icrmcntatron . 
The mam ob ] Cl of fer mentat ion is, however, to 

produce cocoa beans wh ich on manufacture will 
prod uce good chocola te . Chocolate flavour is 
developed by the two proce e of ferment tion by 
the grower and of roasting by the manufacturer and 
it annot be obtained r on e of these proc SSC! 

alone. 

The basic req u ireme n ts for sal isfactory Ierrncn­
rati on of beans whi ch should commen ce withi I 

24 h ours after brea k opening th e pods demand 
ma in ten ance of heat, drawing off of sweati ng an d 
prov o ion of adeq uate access 10 air. Heat is 
produced d u ring ferm entation and must he con­
served so that herni cal changes in side the bean: 
arc om plcted , T he pro cess lasts L1 p tu 6 to i 
days for Fo reste ro var ie ty and is followed imme­
d iately h d rying. The term ferm e n ta tion norma l­
Iy means th e convers ior of sugar contained in the 
pulp to alcohol an d from alcohol to a .tit.: add . 
hut th re arc m :111\ other q u it e d iffere nt changes 
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vhic h Lake piau: inside th e bean. II is evident heap is complete. the leaves arc nor111<111 ) held in 
'hat rhr- Iermcnia tio n and drying of cocoa beans, place by pieces of wo od . Fermentation las ts fo ur 
while involving relatively simple princip les, arc to six days during which pe r iod the heap m ay he 
quite complex in the inter-play of th eir controlling 
factors and hence proper attention is rn he Riven 
at each stage for the production of high qualitv 
('{l(oa beans. 

Changes occu rring dllri n/! [ermcn tation: 

The pulp covering the fresh beans is sterile ini­
tiallv, hut the presence of sugars and the h igh aci­
di tv provide excellent conditions for the develop­
ment of micro-organisms. A wide range of th em 
infect the mass of beans. In the first stag-e veast: 
proliferate and thev convert sugars in the pulp to 
alcohol. The cells of the pulp start to break down 
on the onset of fermentation either through an 
enzyme reaction or by simple mechanical pr essure. 
The acrivirv o f the yeasts leads to the production of 
a large amount of carbon dioxide and at this stage 
of f"rmematioll rc lativclv anaerob ic co nditions pre­
vail. This condition allows th e development of 
lactic acid ba cteria which ass ist in the further break 
down of sugars. Durin g this process the liq uid 
r nrtion of the p u lp rum oil as "Swea ti ng". 

Wh en the swcat ings run o ff. th e cond iti on becom es 
more aerobic and the acid ity is also reduced . The 
p resen ce o f oxvgen all ows ucet ic acid bacteria to take 
over from yeasts and convert alcohol to acetic acid . 
These reactions produce much heat which results 
in the death of beans. This is followed hv the 
break down of th e external cell structure and. vari ­
ous enzvme reactions . T he polyphenols undergo 
chemical changes which help to reduce bitternes.. 
and astrin gency. The prote ins undergo hydrolysis 
by reactions with the polyphenols and these chan ­
ges have much influence on the chocol ate flavour 
produced after roasting. 

Me thods Of fermentation: 

The beans are fermented by two methods basi ­
cally; the box and the heap. Fermentation in 
boxes involves the use of strong wooden boxes 
holding 60 kg . to 1.5 tonnes of wet beans. There 
is provision for d rainage of sweatings which also 
allows air to enter and pass up through the beam 
which are covered with banana leaves or sacking. 
The beans are turned evcrv day or every other dav 
for six to eight days. 

In the heap method beans are laid on banana 
leaves and covered with more leaves when the 
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turned once or twi ce. 

Basket fermentation is another method follower! 
i n some countr ies Pke N igeria . T he bas ket s are 
Ot no definite size and a rc li ned with leaves. The 
method is US II all v adopted hv sm all hol ders . 

.'I " lhod mila hit fo r Forcst ero Cocon bean s : 

A method using th e wooden tr ays is the m ost 

appropriate particularlv for the va r i ~~t\ 'Fore 
stcro" which is r ecommend ed for cul t ivation in 
India This is a re latively new method of [(',-. 
mentation or r. l t he r an improvemen t over the 
hox method . 

The tray used for this purpose is of the size !10 
em. X fiO em . X 12 rm . which holds upto 'JO kg . 

et beans. In order to drain O U I the swea tings 
formed a t the time of fermen tati on the re should 
he small holes at the bottom of these tr ap. T h is 
also he lps for the entry of ai r . For th is. the bot tom 
of th e tray is m ade of ca nes or bamboo shee ts or 
wooden pl ank s with small ho les . A single 11'a) 
of beaus will not ferment properly and a m inim u m 
of 4 trays are needed for successful fermentation 
Tn orde r to improve aeration an d d rai nage of 
wea tings cocoa beans should not be pl aced a t th e 

lower-most layer . 

hcse trays arc covered h y jute bags after 24 
ho urs of filli ng up with beans. Polyth ene covers 
sh ould not be used since aerat ion is essen t ia l fur 
fermenta tion . The travs arc not moved until 
the end of Ierrncntat ion. Li ke this . th e trays 
a re ke p t for :; d avs an d thereafter th e beans ar 
taken out and dri ed . 

Fermentation in trays ha s been found to he 
advantageous over the trad i tional methods in. the 
foll owing W J.yS: ­

(i)	 The Ierrnen ta tio n period is compara t ivelv 
shorter, 

(ii)	 As the beans arc no t turned during fermen ­
tation there is a saving in labour. 

Whr.n the beans to be processed are small in 
quantity. the basket method can be adopted b. 
mall growers for fermentation. In this method. 

baskets art" lined with banana leaves. About 60 



ern . length ol the leaves will he projcl ring out 01 
th e bas ket . Cocoa beans arc filled in the ha skct 
and covered hy fold ing the projected portion nf 
leaves, The basket is kept on three stones for 
facili tating t hc drainage of swca tirigs during Ier­
mentation . .. Fterwards the bascket i~ covered by 
i He lags. The hc ans are turned after even 
IW d a vs, Turning or m ixing is said to he essen­
t ial 10 prevent surface m01l11 growth and for un i­
fortuit y in f rmcn ta ion . Afte r Ii d av th e h .a us 
arc taken OUt and dried 

Fact ors afTec/i llCT [erm cnt at ion ; 

J. Ripeness Of pods: 

Unripe pod g ive only low recovery of dry I .eans 
anrl P oduce more pur pl I can . Over ipe pods 
may o n ta in Q'crm ina t d beans but from th e poi nt 
of view of qualitv. there is no obiecr ion. 

~ . T 'I)£: Of Cocoa: 

T hcr is a basic difference bet wee n Criollo a nd 
Foresrero types in th e way they are fermented 
Criollo cocoa i fermented for a re!" ivclv short 
perio of two to three d avs while Fore tcro i fer­
rnen red for five to seven days. As a result of th i 
differ n e mixed fermentation of these two types 
hould he avoided. 

3. Quantity of Cocoa: 

The h at generated duri ng fermen ta t io n is re ­
ained hv in ul : rion . But it is d ifficult to achieve 

with small quantities of beans a their surface area 
is great in relation to their mas.. There is there­
fo re a minimum quantity of eans vhi ch will lcr­
mcn t sarisfaciori lv. The quantity varies arrord­
ing- to the me thod adopted for ferme n ta tion. 

4. D urat ion: 

Under-ferme ntation will produce beans with 
more purple pigment. and greater bitterness and 
astringency can be expected in the final product. 
Over-fermen tation will produce h am with a d u l 
dark coloured ni I and liu le chocolate flavour. 

fl . Turtling: 

he purpose of turning rhe beans during fermen ­
ra tion is to en ure uniform ity. T h e cornrnonests 
practice is turni ng every day I' every other d ay. 
But thi is no t requ ired in the trav-rnethod . 
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At the end of Iermcntut ion. the mo isture co n ten t 
of cocoa heaus is about f):>% and th is m il t be re­
duced to fi to 7 0/" for safe storage. 

SWI drying : 

For drying- u ider sur . th e beans are to he spread 
a t 3 to 4- ..m . thickness on wooden floor ' or bam bon 
Ill. rs. SUII drying requires constant at ten t ion not 
only to .nsu re u ni form d rying bu t also to put the 
bean u nd er rover wh en it rains . \Vc11 dried 
beans will break with a era kling' sound." hen 
pressed between two fingers. 

Artificial drying : 

O n large e tatcs a nd plantations. d ry in g in the 
.' U I I rna,' be more ostl y than me hnn i al drying. 

he drying period is longer particularly in sun 
drying and the area required for dryiug is much 
more ex tens ive . F urt her. the labour req uired 
to handle la rge q uan ti ties becomes con sidcrahle. 
T o avoid th ese d ifficulties mech an ica l driers can 
be used in big plan lations. 

Cleaning. gradin g anti fJagging: 

Aft er d rying. the beans are fi lled in ju te bages or 
ill po lythcnc bags. after they arc a llowed LO cool. 
At this stage. the quality of the sample i im prov d 
11\ I cm ov in g flat and broken beans. An examina­
tion of the sample will tel l whether any cleaning 
II - J! ra din~ is necessary. Where gradi ng is re­
quired sr- ivir g is adopted . The lear d be an 
will be Irce from OU t and small p ieces of shell. 

Gradi ng according to size is no t considered to 
be worthwhi le a there i no demand for beans 
or diff rent sizes, no r at present is there any strong 
emphasis on uniform it of bean ize , 

St()l'flgt: : 

Cocoa brans can be . ror ed indefi n itely in tem­
pera te countries. If it is to he stored in the tro­
pin , spec ial p rcca n tions m ust be taken to ensure 
th a t (l' la l i l )' does no t dete r iorate [rom ei ther pest 
attack or mould develo p ment. Cocoa beans are 
hyO'l'Oscopic and will the refore ab sorb moisture 
und er very IIlII id conditions. T he re lative 
hum idity in cocoa tores hou ld not xceed 80% 
for any length o f t ime. To pI' vent infestation . 
the building should ave a cement floor and wall 
mad of b r icks. 
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The beans fe rm en ted . dr ied and cle a ned pro­
perly will have the foll o wing character ist ics : 

(I)	 100 bean s wi ll weigh abo ut I Li grms. and 

will be un ifor m iu sha pe and bol d ue ss. 

(2)	 The outer c uvc r ot the beans will not break 
eas ily but if pressed be tween tw o fingers it 
will be broken into p ieces . 

(3)	 The be..n s w ill ha ve a characteristic smel l , 
b ut the chocolate sm ell will develop only 
afte r ro asti Ilg. 

(1)	 T here w ill 110 fu ng us insid e or o ut side th 
beans. 

A t presen t, the followi ng compan ies an: purchasing 
cocoa beans from cu ltivators. 

(1) M Is. Cadburx 

Bombay. 
Fry Ind ia P r iv a te Lim ited. 

( ~ ) ~Ii s . Ka ira 
.-\nand . 

Milk Producers Co-op, Uu iou. 

(tl)	 M/s. Sathe Biscuits Be Chocolate Co., Poena 

(4)	 ~l/s. Dr. Writ er' s Cho cola t and Can n ing 
Co. , Bombay. 

(5) M Is.	 F. D. Metha & Company, Sta nda rd 
Bu ild ings. Dr . Dadabai Naoroj i Road . 
Fon. Bom ba y. 

(6)	 M Is. Cocoa Products & Beverages Li m ited . 
:-'Ianapakkant . Mou nt-Poo nama ll i High 
RO;Il1. ~fadra s-6Hn089 . 

(7)	 ~ I / s . \Ve ikfid d Prod ucts (Ind ia) Private 
Limit ed. W icklield Estat e, Jagar R oad . 
Post Box 2fi. Poon a·1 1101·L 

T hc v have opened purchasi ng de po ts in d iffre n i 
areas of cocoa culti var ion . 

he prcv-rn p r ice of dr j beans is a ro u nd Rs. '10/ ­
pCl kg. It is very a ttruct.ivc and hence it s cu lt ivatio n 
in I nd ia deserves encc.un.gcmr-nt . 

DARKNESS IS GOOD FO R PO ULT R Y FAR M .• 

Pou ltry farme rs in Cana da will now be able to save a IO l of rnoney: on ,;Ilcrg )' bills, a nim al feed and 
on th e costs of cu tting the birds' bea ks. R esearchers a t the Ag ricul tura l Research Stat ion at Kcntvil lc, 
Nova Sco tia, have found that chickens ra ised ill (he dark grow faster on low-protein d ie ts : they arc also 
less aggrc-sivc an d do not figh t each o ther . Py tr yng out diffe ren t ligh ting levels an d manipulating the 
p rotein conten t of i hc ch icken feed, the y found that a 15-20 per cent protein cut d id not affect the birds ' 
growth if kep t at the lowest ill umination levcls--I{I O of a foot-candle. T he low prot ein d ie t will save 
S3G per tonne com pared 10 th e normal fatteni ng d iet which is given to the birds a fter rh e first four weeks 
of life. And , of course, there will be savings on light ing . 

(Science Todoy -i-M arch, 1978 ) 

DANGERS OF LOr R EST IN BED 

If one stays in bed too long for 10 0 many days at a stre tch it is dangerous, accord ing to D r. B. Sa ltin 
of the Copenh agen U niversity, Denmark. In a ll uprigh t position , the hear t has 10 pump blood to the 
bra in. I t req uires a certain amoun t of force becau se it is done agai nst the force of gravity. If a person 
is bedridden for long, th e hea rt gets USed 10 making lesser effort in blood p umping. Even a week of 
physical inactivity an d bcdres t can resul t ill reduction of oxidative enzymes or the leg- muscles producing 
the same effect as duri ng weight lessness, point ed out Dr . Sa ltin . 

(G'araUGlI- J'v[ay , /978) 
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