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Cocoa bean afte r ex tr a .t ion from pods shou ld be 
fermen ted fol lowing an' one of th e conven t ion I 
mel hod I fermentatio n like he ap , box, b aske t, tray 
me th od etc, wh ich are in vog ue in the m ajor cocoa 
growing countries, AlI these m et hods of cu r in re­
q u ire su bsta n t ia l q ua nt it ie of wet beans a t a ti me 
for ari sfactorv rc u lt . T he m in im um q uan ti ty re­
qui red in th e baske t meth od of fe rme nta tion followed 
in i ~er ia is about 2:' to 30 kg. (Are and Gwynne ­
Jon es. J07'1) wh ile that for the 'H eap method ' wid ly 
adopted bv th e fa rmers in G hana is abo ut 50 kg. 
(Adornako. 1978). T he "T r av-fer rnen ta t ion ' recom­
mended in K ra la (Anon , 197< ) al so requires a m in i­
mum quantity of 40 k!!,'. of w t bea ns and fou r 
travs . Fermenta t io n o f sm all ba tches of cocoa in 
th range from .1 to 25 kg . h as al wavs bee n d ifficu lt 
(Que nc l and Lopez, I97i1 ). This stu rlv W ;l S, there­
fore under taken a t th e Co llege o f I o rticu lt u re to 
inve ticnte he feasibi lity of de elo ill er some me thods 
of fermentation with sm aller q u an t it i of bea ns 
which would suit to the m an y sm all cocoa gard e ns 
in the ta te . 

f ATERIA Al'l/D I f ETHons 

Thr e methods of fe rmen ta tion viz. 'Min i Basket' 
'M in i Box ' and 'Min i T ray' we re tested with two 
C)ua lilies of we t be ans (1.:; kg and;) kg). O ne set 
each of woo en boxes and rra s of sizes 17 x 10 
x 12 em an d 2!1 x 1:' x 12 m to co n ta in 1.5 kg­
and ~ kg respe ct ively of we t beans were used . They 
were made of hard wood pla nks of \.5 cm th i k . 
T he two boxes had their to ps ope n and we re pro vid­
ed on a ll side wi th holes of abo ut 0.5 em d ia, to 
facili tate aerat ion and dra inage of swe at ings. T he 

o t to rn of the two travs wcr pro ided wit h woode n 
reencr of 1.:1 em width wh ich were colsclv fixed to 
permit ae ra tion and d ra in age of swent inzs d u r ing 
fermentation. Two small bam boo baske ts o f 15 cm 
dia . and 15 em and 25 em hei g-h t t co ntai n \. :; kg 
and 3 ' g- re spectivelv of wet beans were used . T he 

bamboo baskets were sufficiently strong and were 
closel woven. They were lined with two layers of 
banana leaves and wer provided wi th proper cond i­
t ion fo r dra inag-e of sweatings, 

Cocoa beans e xtracted hom heal hy po ds colIeeted 
a nd stored for two clays wcr filled wi th slight jerk­
i n~ twice 1) 1' thrice in th e ba skets, boxes and trays. 
T he surface of the beans was ,Si VCIl a levelling by 
pa< ing th e pa lm oyer th em. Afterwards , the su rface 
was covered wit h one layer of ban.ma leaf an cI a small 
weig h t was placed on it in all treatmen ts. T hey 
were then placed on bricks for 24 hours to perm it 
dra inanc o f sweatings, O n the second day, alI the 
containers were covered with a th ick layer of gu nny 
sack ing which wa wei ghted down by a pi ce of brick. 
The beans in th e boxes and bask ets were taken o u t. 
thor ughly m ixed , rc ct and pl aced over bricks as 
before, once alternate dail v after starting i.e . 48 hours 
an d 96 hours after initial setting, Beans were fin al ly 
taken a lit for dryin g o n the 7th day. Beans in the 
trays were kept onl for four davs without turn ing 
an d m i ring out covered with ~nn" sacking and were 
ta en ou t fo r dryin on the .;rh dav. T h beans 
from th e th ree method s of f rmentat ion were su n­
d r ied on bam boo mats bv spreadi ng them to about 
3 em tl ic ' ness and 
were pro p rly d ried. 
liar cre ackling no i e 
sam ple was pressed 

keepi ng for iI -6 days un t il they 
Drving wa j l1d~c c1 by the pecu­

of the wel l-dried beans wh en a 
in the palm. 

Re: d ing o n the temperature in the three methods 
of fermen ta tion were recorded twice d ail y a t two 
level s of the Iermenrinz be an s, Ar id itv of the co tv­
lc ons after prop r drvinz was c t ima tcd for al l o f 
the thre e method . 

P rope rly dried beans were su bjected to lit test 
for a se ing- the efficiencv of the three method s of 
fermenta tion based on the colour of cotyled ons 
(Wood . 197:;. An on . 1979). 
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K£S L'LT S A:-;U DISCUS SION 

P L AT E I II 
(1) T emperat ure: Da ta a ll temperat ure arc given in T a ble I. Te. 
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! J. raturc lo se fr om :!7·29°C to a pe ak of 44-'1:j°C on the fou rth d ay in the 1L 

~ boxes an d u un i-baske is. The 'm in i tra)" me thod showed a slig h tl y lower P' 
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~4:.! C) as com pared to the other two methods, Tempera ture il.en dropp 
sJigh Ll y 0 11 the i}lh day followed by a r ise 0 11 [) 1C 6th day aw l it \\': IS re tainer 

111 the 7th day. T empe ratu re dropped cons iderably on the 7th da y ill th 
min i box with I. j kg of bean s ind icati ng completi on of the Ierrnentatio: 

MINI ~Kf,T p rocess. I II rhe m ini tr ay, however , temperal u re d id nut show much Iluctu : 
i io us aft er reaching the pe ak bu t it remained stationery on the :Jth day als 
when the bea ns were taken out for d rying. T he tre nd of temperature change 

. . . . . -. .-
_ ...~ Mal ~. n-a I7 lW v-- ­ ill all the me thods in general, agrees wit h those observed in large scale method 
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ol Icrtuc n ta tion as rep orted by others (H ard y 1%0, Wood El7j and Adomak 
cl (1 / I ~ ) 7 ~ ) ) . T he maxim um temp era tu re, howeve r, was found to r ange belwee 
4;-{ to '-. O"C in these cases and the peak \\' ; IS re ached 011 I he 3rd 01' 41 h d a 
,IIlcr setting. T he sligh tly 10\\'[;1' peak tem pera tu re observed ill the pn,:scJ 
st ud y can be ex plained as due to th e small q u an t ities of the bean s set for fc 
menta tion and the conseq uclIl p uorer insula tion . Q uesnel and Lo pez (lac ci 
expe rimcn tiug with a Styrotex sweat box for fermen ting sm all quan ti ties , 

~ cocoa ( JO to I ~ kg) ob served sl igh tly lo wer temp era ture ,IS compared to th 
obta ined in the common sweat boxes. T he maximu m tempe r atu re was record, 

- - D .",.-", . . -
UII the Gth da r, and it d ropped little on the tith d ay. 
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As regards the effect of the containers and the q u autiry uf the bean s ( 
tile rc tcnsion a t temperature , wooden con tainers appeared to be bet ter th : 
we baskets. T h ough u niform insu la tion was provided fo r the two quantit i 
of beam in baskets, higher tempera ture was observed in th e ba sket with t: 
larger quan ti ty. O n the other h and, tempe rat u re was almost iden tica l in be 

MlfJlTRAY the lots usin g wooden con ta iners. It can be suggested tha t with small lIlian 
ties of the ferment as used in th e presen t stud y, de ve lopment and rctension 
temperaLUre arc almost idcn t ical in the woode n containers if sufficient in su 

• • D .A~.f-.:.·_ _ .:.· __.:.·­
t iun is provided. T he mi n i baskets, however , reve aled a d irect rela tionsl: 

Flo 1 . ",ranl()N~ 101 . ~~~r imE be tween the q uan t ity of the we t bea ns and the exten t of tem peratu re de 
loped . 

(3) Bean pH:(2) Grading : 

Data on the cut test of the dried beans arc given Samples of beans from th e nox method ami basket 

in T able I. The mean percen tage of brown beans meth od gave a mean pH value r angi ng from 5.3 

ra nged fro m 1 1 to 19 in the 'mini box' an d 'mi ni a nd 5.7 wh ile tha t for the mi ni tra y ran ged between 

basket ' methods which is on par with the gene rally 4.8 and 5.1. A low pH in the latter could be at ­

accep ted maxim um fo r commercial curr ing (Anon, tri bu ted to the incom pl ete ox idation of the ac idrs) 
d ur ing the ox idat ion phase of the Iermentati on pro­

brown bea ns. This evident ly was due to inadequa te ba bly d ue to the low temperature a nd the in suffi cien t 

fer men tat ion under a slightly lower peak tem pera · ti me g iven (H ardey 1960). 

ture and a far too aerated condition as against a 
favourable temperature range orevaili ng for a longer SUM :lIARY AI"D C O~C I.USIO l" 

period (·!th to the 7th d ay after sett ing) and less 
Attemp ts to identi fy suitahle me thods of fermenta­

1968). Min i tray showed low mea n pO'cen tages of 

aera tion in the o ther two metho ds. A temperat u re 
ti on for sma ll quanti tie s of cocoa be ans were marie ra nge of 40-:JO°C is necessary for most of the bioche ­
in th e KAU . T hree methods viz. 'mi n i hox' 'm ini mical activities 1.0 p roceed in the fermen tin g cocoa 

beam (H an ley, 1960). The bea ns in the boxes and b asket' and 'mi ni tra y' using two qua n tities each of 
wet bea ns (1.!i kg and 3.0 kg) were compared. The 

var ious biochem ical changes under a mo re fav ou ra ble 
baske ts, having kep t for six d ays, could undergo 

beans were set for fe rmen tation for varvin g periods: 
4 clays for 'mini tray' and 6 days for box and basketcondition th an in the tray. 
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methods . T hey wer e g iven ex tra ins u la tion from the 
second day onwards bv full y (~\'C I iJl~ with g U lIlly 

sacki ng. Results re vea led th at th e 'm ini box and 
rrun i baske t' methods wh ich in volve keep ing the 

m eans for 6 days an d turn in g them once in a lte rna te 
d ays were suita ble for propc rlv fC l ll1c nt ing sm all 
q ua utl ties of cocoa beans, Var iut iuns in tem pera tu re 
ill the methods rested followed m ut e or lese; the same 
tre nd as i ll the co nve ntion al m et hods using larger 
q uan ri t ies of the bean s. Am on g the con tai ners, th ose 

made of wood were better than baskets as fa r as te rn­
I ' ru: lire re te nsi on and extent of aer a t io n arc can ­
cc rned , The qualitv of the Leans as judged hy em 
lest an I audity va lue was vatisfactory in the first s 
two	 me thod s of curi ng. 
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Fermen ta tion Percentage of olour classes " ere 
UW 

M ethod Q ua n ti ty fiR p p DP SL ncr 
K g . lIl C 

t h t 
1. Mini box I .5	 49 31 20 

3. 0	 46 36 18 

II . M ini 1 . 5 41 40 19 

basket 3 . 0 44­ 35 21 
O V

o n 
C 

III. M in i tr ay 1 . 5 

3 .0 

24 

23 

30 

36 

46 

41 

t o! 
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th 

*BR =Brown , P P = Pa le purp le 

DP = Decp purple. SL=Slaty bean in 
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