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RECENT EXPERIMENTS IN THE CURING OF NEW
GUINEA CACAO.

liy E. C. D. Green, JIJJ.A., A.l.C.T.A.
Jn a recent publication,* a broad description of the curing of cacao was 

outlined, bused on observations made by the writer whilst in Trinidad, and was 
intended to act as a guide to planters in the Territory, until such lime as curing 
experiments could be carried out in this Territory.

Through the courtesy of Mr. II. .1. Washington, Ixabairu Plantation, and 
Mr. W. It. Huntley, Vunakambi Plantation, it was possible to emnmeiiec a series 
of fermentation and drying experiments.

Although the experiments are not yet complete, it is considered that lbe 
data available at present should be published, and are therefore embodied in this 
paper.

Fermentation.
Twelve experiments were conducted, the !*euns being fermented at varying 

depths, and for different periods.
One lyjMi of box, the “ Vunakambi ”, was used for tin* lirst four experiments, 

and later, another type, the “Kabuiru” was introduced, and the two types were 
used throughout the remaining eight experiments.

The “ Kabaira ” box measured 4' x IV 10" x 2' und drainage holes 2" 
diameter wore spaced at random in the Hoor. The “ Vunakambi ” box measured 
5' 5" x 2' 11" x V 0", and had drainage holes in the lloor J"—}" diumetor, 
spaced .3"—3*" apart. Both types were constructed with sawn timber one inch 
in thickness.

The boxes were placed nine inches above ground loved; in a large barn made 
of bush materials (limlnnn sides, sac-sac roof) with earth lloor, a large opening 
in front, and two windows in each side.

Buck box was scraped und thoroughly cleaned Indore receiving the beans, and 
no metal was allowed to come into contact with the mass during fermentation.

The beans wore changed from one box to another every forty-eight hours, 
particular care being taken to ensure that the Wans from the sides went into 
the (•«•litre, these from the top and bottom to the centre, and those from (he centre 
to the sides, top, and bottom. A wooden ** spatula ”, made by affixing the top of 
a “kerosene” ease to a handle, wns used for changing.

* K. (!. I>. (iroen—“ Tlu> iHiMMiaillly of «I.VH..1.I11« mi i‘<*oii<>iiili' nii'ii» imhtHtry in I In» Mamialr«! 
Territory of New (liiiana after a atudy of the iuiluxtry in TrliilUnil, ami a KUKJfsItHl jiolicy for Uiut 
davelojiiueut." HhIUHh , No . 2, Department of A«rleullurv, T.N.d.
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in ail experiments the mu«« was covered with imitana leaven, which were 
renewed after each “ turning ”.

During fermentation, average* temperature« were recorded in the centre, and 
at the «idea of the mass, every twenty-four hours, also prior to und immediately 
after “ turning

The following table (No. i) shows the box dimension*, depth of beans und 
period of fermentation, in respect to each experiment.

TABLE Xo. 1.

M'lllUI'lll \t>. Unft nilliriitltjit». |H*|>tllll( Ih'UIIM. IVruxI i»f SVniiroitulIon.

Hour*.
t V rr X r ir X l' !>' 8' 120
■j w rr X sr X r 11' 8' 144
:s w rr X 2' It' X r 0' 12' 120
4 Ü' 5' X T 11' X r 0' 12' 144
r> w nr X 2' 11' X r 0' 21' J44
0 4' 0' X 3' nr X 2' 0* 21' 144
7 r*' nr K 2' it' X r 0' 12' 160
s 4' 0' X 3' 10' X 2' 0' 12' IMS
u V rr X 2' 11' X i' O' 21' 160

JO 4' o' X 3' 10' X r 0' 21' ir»o
it 6' ö' X 2' 11' X r 0' 12' 102
12 4' 0' X 3' 10' X 2' 0' 12' 102

In tubloa Nos. 2 and U, the temperatures, recorded in each experiment every 
twenty-four hours, and the average temperatures during fermentation, are set 
out in degrees Fahrenheit.

In experiments Nos. 1, 3, 5, G, 7, 8, representative sum pies of beans, taken 
from the eentre, sides top and bottom of the mass were removed for drying, and 
fermentation of the remaining beaus allowed to proceed.

Observations During Fermentation.
During the period of fermentation, observations were recorded every 

twenty-four hours in respect to uppcuranco and colour changes in the beans ami 
pulp.

in ail iuKtunee.« the pulp was whitish when fermentation commenced, ami at 
the expiration of the first twenty-four hours very little change in colour had 
occurred.

At the end of forty-eight hours the pulp was a very light brown, and the 
interior of the beans was dry and close textured.

After seventy-two hours the pulp had changed to light brown, a certain amount 
of bean swelling bad taken place, and in experiments Nos. 5, G, 9, 10, the interior 
of the bean was moist. There was a slight reduction in the original internal 
violet to purple colour, u reddish tinge being noticed, and the cotyledon« had 
commenced to separate.

At ninety-six hours the pulp was a rich light brown colour, beans were very 
swollen. In experiments Nos. 6, 6, 9, 10, the bean« were filled with a very light 
brown liquid, roddish tinge was pronounced, am! separation of the cotyledons 
noticeable. In experiment« 1, 2, 3, 4, 7, 8, 11, 12, the internal condition of the 
bean was similar to that at seventy-two hours in experiments Nos. 5, G, 9, 10.
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Al uni* hundred and twenty IjMMirs ill«« drying of ex|m*ri111<*111k iN'o s . | ;m<i "» 
h u commenced, llio |»tii|» was a rieh i>t*ovvn colour, hcans wen* swollen, contained 
a Miiiill amount of light lu’ovrn liquid, cotyledons were slightly separated, and tlio 
skin of tin: heau wan taut. Tins heans ij i experiments No». f», 0, i), JO, contained 
a large amount of liquid which wan «lightly darker in colour than at ninety-six 
hours, the internal purplish colour had hooomc a purplish-red to red, and the 
cotyledons were apart. The beaus in the other experiments were similar to those 
in experiments No«. 1 and 3.

After one hundred and forty-four hours the heans in experiments Nos. 
I!, I, I», were removed for drying. Those in experiment No. 2 were mouldy, 
adhering to each other, pulp was a dark hrovvu to Idaek, and there was a musty 
aroma. In experiments Nos. 4, 5, 0, no mould was present, the beaus were 
swollen, a large amount of pulp was adhering, purplish colour still pronounced, 
liquid slightly darker iu colour.

At one hundred ami iifty-six hours, when the beaux from experiments No». 
7, 8, t), HI, were taken out to dry, those at a depth of 12" showed the same rich 
hrovvu pulp colour as those at 21", but the liquid was a lighter brown, the 
cotyledons were not separated so much, and the purplish-red tinge was still present. 
The lien us at 21" showed a rod dish-purple internal colour, und the liquid was 
dark cinnamon to chocolate in colour.

After u hundred and sixty-two hours, when the beans from experiments Nos. 
tl and 12 wore removed for drying, the pulp colour was a rich brown, liquid 
being still a lightish colour; internally the heans were red to reddish-purple, ami 
the cotyledons were well apurt.

Loss iu Weight Due to Fermentation.
Two experiments were conducted to ascertain tlm loss iu weight during 

fermentation. The periods of fermentation were lf»(> hours and 1<»2 hours, the 
depth of beans in experiment No. 1) (Table No. 1) was 21", und in experiment 
No. II (Table No. 1) 12", the u Vunukumbi ” type of box was used in both 
instances.

Thu following table No. 4 h o U> out the results obtained:—
TA1ILK No. 4.

KftiMiriiut’ut No. Orltflnitl Wfl«M. 
Uo u mk  ill l*ox. W ciyhi. a» J»ry. iu 11). IVr evut. K»**.

lb. lt>.
5» 1.03« 870 100 15.4»

il list 583 UK i 4,30

Drying.
An improvised drying platform which could be covered with a tarpaulin, w'as 

constructed at the (iovernment Demonstration 1‘lantutiou, Koravat. Alt the beans 
fermented in experiments Nos. 0 and 11 were dried by the writer, but only 
representative samples were taken from the other experiments, the remainder of 
the heans being dcspatchd to Kubuiru and Vunukumbi Plantations.

The period allowed for drying was seven days, and this period was found 
to Ik : suilicieiit.
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During liit! iirat day of drying the beans wert) spread at a depth of two 
indies, und during the second, third und fourth days the depth a v u s increased 
to three incites.

On the morning of the fifth day the beans were heaped und “ danced ”, 
imparting u polish and removing tho slight mould that hud appeared on the 
fourth duy. After “ duncing ”, the beans were spread to a depth of 2" until 
noon, after which the depth was increased to 11".

During tho sixth and seventh days, tho houus were four indies deep.
Throughout the whole period of drying the hoaus were constantly turned, hut 

not heaped during the night.
Table No. 5 shows tho hours of sunlight and tho times at which rain fell 

during the seven days of drying.
TAHLK No. f>.

Bay of Prying. Hour placed to i)ry. Hour wlioit g it id 
Commenced. t'eriod of Suit. jinniriu.

a. in. p.m. lirs.
t Hi 0 ü 8
2nd .. 7 2.30 7\ Light rum to 0.30 h .i i i .
3rd 7.30 1.30 O bight rain to 7 u.m.
<4 tit g .:io 1.40 7} Slight mould showing
bl it . . 7 ■i 0 Beans “ du need "
Oth o ,:m) .. 10}
7th .. G.30 .. 10} i>ryit»g oompleUnl

At tho expiration of drying, tbo percentage of under-fermented beaus was 
calculated, observations Avero made in respect to the pulp and beans, and the loss 
of weight ascertained.

Table No. G shows tho amount of under-fermented beans, and in Table No. 7 
is set out tbo loss in weight during drying, and total loss in fermentation am!
drying.

Kxi< riatectl l-«rornt. Under-'Nu. mnuMuw). J
_________ S----------------- -

1 14 08
2 13.20
3 10.72
4 0.33
S 2.10
G 2.22
7 1.47

8 1.60 !
0 .02 j

to .04
11 1.08
12 l.u ;

TABLE No. G.

OUhervkiluiut.

Boftas wore very hunt. Btnber had germinated, those umlcr fermented 
were chooey, purplish, astringent. Beane had a good external colour 

Beans were Imrd, number had germinated, those under-fermented were 
choosy, purplish, astringent, Sample was a very bad colour externally 

Bean« were hard, oloso textured, those umlcr-fermented wert' »striugeut 
nab purpimh

Big portion tagt) of U tUts wem hard when dry, good external colour 
Very few hard beans, no totally cheesy beans, good external colour, very 

little pulp J
Similar to Experiment No. 0
Not much pulp, few hard beans, good external colour, no totally cheesy 

lawns, alight purplo tinge iR tho under fermented beans, very alight 
astririgcaicy

Similar to Experiment No. 7
Beans broke cleanly, good aroma, external colour good 
Similar to Experiment No. 9
Improvement on Experiments Nos. 7, 8, Usuis itad a clean break, internal 

colour chocolate brown, slight astringency noticeable, aroma good 
Similar to Experiment No. 11 *
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TAItl.K No. 7.

Kt|icriiN«Mt No. Wi'itfM lira tut 
to Dry.

■c-
Wi*HS»i l*y

llouor.. Umm in lit. IVr ».‘«-III . I.OSM.
Total |M>r «-«-ut.
Lum> niiiMit,

Dryins.

5» 87« •177 :iun •17.m:i (»3.27
11 583 318 2«5 45.45 5U.84

Discussion.
Kofernnee It) Table* No*. 2, 3, show* tliul when (iu> cacao was fermented at a 

depth of 8", the average temperature recorded at the centre and «idea of the mass 
was much lower than at 12" and 21"; also ut a depth of 12", the temperatures 
were lower than at 21".

The difference in temperature between that at 8" and 12", was approximately 
the same us between 12" and 21".

Experiment* Nos. 1, 2, indicate that a fermentation period of 120-141 hours, 
at a depth of IS" in the type of box used is immiUeieul, and, us shown by Experiment 
No. 2, when the average temperature ut the end of 114 hours was less than that 
at 120 hours, the beaus wore bluck, mouldy, and had au offensive smell.

With the depth of beaus ul 12", and au average temperature in the centre 
and sides of 10U.2 ami 105,4 degrees respectively, and the fermentation period 120 
hours (Experiment No. 8), the percentage of uudcr-fcrmcutcd beaus was high, hut 
the colour and smell was good, aud mould wus not evident. When the |>criod was 
extended to 144 hours (Experiment No. 4), and an average temperature of 108 
aud 104.5 degrees respectively ut the centre aud sides was obtained the external 
colour of the pulp and beans was still good, no mould was present, although tin; 
percentage of undor-fermonted beans was still high.

In Experiments Nos. 7, 8, when the fermentation period was extended to 150 
hours, the uverugo temperature at the centre and sides was 1U8.2-10U.5, and 
1011-105.3 degrees respectively. The beans were not mouldy, the external 
appearauce was good, and the amount of under-fermented beans had !>ceu reduced 
to 1.47-1.05%.

When fermentation proeeedod for another six hours (102 hours, Experiments 
11-12), the average temperature ut the centre and sides was still maintained, no 
mould appeared, the external colour was good, aud the amount of undor-fcruieutcd 
beans had dropped to 1.08-1.14%.

Ai a bean depth of 21", a fermentation ]>erit*d of 111 hours (Experiments 
5, (5), and average temperatures at the centre und sides of 112.2—113.Ü, and 
KMJ.S-100.11 degrees respectively, no mould was present, externa! colour was good, 
aud the uuder-fermeuted Iwuns amounted to 2.10-2.22%, compare! with 18.20% 
at 8", and G.53% ut )2".

When the beans at 21" depth were fermented for 150 hours, (Experiments 
ft, 10), with an average temperature at the centre and sides of 112.2-113.0, and 
100.4-109.3 degrees respectively, no mould was present, the external bean colour 
showing at 144 hours hud been mainlaimd, and the amount of under-fermented 
beans was reduced to .92-.94%.



Tim «lala obtained up tu tin* present, indicate that tin* average tcmperalurc, 
which appears to he correlated with the depth of beans relative to the dimensions 
of the box, is an important factor in fermentation. With a large box and a small 
amount of henna, the average temperatures obtained were low, and the percentage 
of uudor-t'erinented heana high, compared with the higher tempt* rut urea and larger 
ipiantili«*K of irt'imH.

Furthermore, after a jRU’iod of 14*4 hour« (Kxperimenl No. 2), when a retiuc- 
tion in temperature of 111 degrees in the centre, ami Id degrees at. the sides had 
occurred, thereby reducing the average temperature, the henna developed a hat! 
external colour, an unpleasant odour, und mould.

At a depth of 12" in the two types of boxes used, it appears that either a 
longer period than 102 hours will have to be adopted, or the beans heaped during 
the first ami second nights of drying.

In I Kith types of boxes the depth of 21" gives good results, and if the lam ns 
were to be heaped during the first night of drying, the percentage of under- 
fermented beans would bo further reduced.

Some modification is required if small amounts of beans are to be fermented 
hurressfully, and experimentation along the lines advised by liritou-denes* i* 
worthy of trial.

That a loss in weight does occur during fermentation and drying, ha« been 
proved on many occasions,(,)*(ll)* <3>* and the figures obtained with New (luinea 
cacao an* commcmmrutc with those obtaim*d elsewhere.

Summary and Conclusions.
I foxes of different dimensions were used, and varying depth* of bonus were 

fermented for different periods.
Tim greater the depth of bonus, the higher were the average tem|**ruHires 

rocordod.
A fermentation period of 120 and 1M hours, at a depth of was not

successful with the typo of box used.
At 150 and 1G2 hours, fomentation was successful at a depth of 21" and J2" 

respectively, hut a slight alteration in the method of drying appears necessary.
Further experimentation in curing is required, particularly for small 

quantities of beaus.
The loss of weight which occurred during curing, is comparable with that in 

other countries.
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