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THE

New Guinea Agricultural Gazette.

RECENT EXPERIMENTS IN THE CURING OF NEW
- GUINEA CACAO.

by . C. D. QGreen, ILD.A., A1.0.T.A.

- In a recent publication,® a broad doseription of the curing of cacao wus
outlined, bused on observations made hy tho writer whilat in Printdad, and was
mluudml to net as a guide to pluutem in the Torritory, until sneh timo as euring
experitnents could b carriod out in thix Terrifory.

Through the courtesy of Mr, 1L J. Washington, Kubaira Plantation, and
Mr. W. R. Huntley, Yunakambi lantation, it wus possible to commnence a series
of fermentation and drying exporiments,

Alihough the exporimonts aro not yet complete, it is considered that the
data available at present should be published, and are thercfore ombodied in thig
paper.

Fermentation,

Twelve exporiments wers conducted, the heans being fermented at varying
depths, und for differont periods.

Oune typo of box, the “ Vunukamin ”, was used for the lnnt four experiments,
and later, another type, the “ Kabaira” was introduced, and the two types wero
used throughout the remaining cight experiments.

The “Xabaira” box moasured 4° x 8/ 10”7 x 2° and drainage loles §
dimneter were spaced st random in the floor. The “ Vunakambi ™ hox measured
5 5” x 8 117 x 1 97, and had drainage holes in thoe floor $—5* diameter,
s-p.xccd 37—3%” apart. IBoth types were coustructed with sawn timber one inch
in thickness,

The boxes wero placed nine inches above ground lovel; in a large barn mado
of bush materials (limbom sidos, sae-sug roof) with earth floor, a large opening
in front, and two windows iu cach sile,

Luch box was seraped and thoroughly cleaned before receiving the beans, and
no motal was allowed to come into contact with the mass during fermentation,

The Leans were changed from one bux to another overy forty-cight hours,
particular care being tuken to cnsure that the heans from the sides went into
the coutre, those from the top and bottom 1o the centre, and those from the centre
to the sides, top, and bottom. A wooden “spatula ”, made Ly affixing the top of
# “kerosene ” caso to o handle, was used for changing.

» 1. D, Green,—* The pounibility of dovelopiug an economle ciacno {ndustey ja the Mundated
Porritaury of New Gulinen nfn-r a ptudy of the industry n T rlniclml and o rugrested polh.y for that
development.,”  Bullcidn, No. 2, Department of Agricultare, 1.N.C
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tu all experisents the M wasccovered with bovna leaves, which were
rencwed efter each © turning 7.

During fermentation, average temperatures were recorded in the u,um,, and
at the sides of the mass, every twwty-iour hours, also prier to and hmmedintely
after “ turning ”

The folowing table (No. 1) shows the box dimensions, depth of beans und
peried of fermeutation, in respect to cach experiment.

TABLE No. 1.

Experhaent N, sk Disondan, Iepth of Hewnn, Periud of Fermontation.
Houra,
i BT ox 2117 x U7 Y 8 120
o B0 x 2 T x 1Y 8 144
3 5 0% x ¥ N7 x 11 e e
4 66 x 2T x 1 Y” 2 144
1] 66" x 211" x 19T 21 144
] ¢ 0 x 3 W x20 20" 144
7 657 x 21T x IV 07 12 146
8 0" x 3 W ox 20 | g 1566
4 6 x LT x W 24 166
1 40" x 3 10"x 17O 1 o 156
1! 676" x 2 11" x 1V O° 12 192
12 ¢ 6" x 8120 127 182

tu tubles Nos. 8 and 3, tho temperatures, recorded in ench experiment every
twenty-four hours, und the average temperatures during fermentation, are sot
vut tn degreos Falhrenheit,

In experiments Nos, 1, 8, 5, 6, 7, 8, ropresentative samples of beans, taken
frowm the centre, sidos tap and bottom of the moxs were removed for drying, and
fermentation of the remuining beans allowed to preceed.

Observations During Fermentation.

During the period of fermentation, observations were recorded every
tweuty-four hours in respect to appearanco and colour chunges in the beans and
pulp.

In all instanees the pulp waes whitish when fermentation commenced, and st
the expirntion of the first twenty-four hours very little change in eolour had
occurred.

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

After seventy-two houry the pulp had changed to light brown, a certain amount
of bean swelling had taken place, and in oxperiments Nos. §, 6, 8, 10, the interior
of the bean was moist, There was a slight reduction in the original internal
violet to purple colour, a reddish tinge being noticed, and the cotyledons had
comnnenced to separate,

At ninety-six hours the pulp wes a rich light brown colour, beans were very
swollen. Tn experiments Nos. 5, 6, 9, 10, the beans were filled with a very light
brown liquid, reddish tinge wes pronounced, aud soparation of the cotyledous
noticeanble. In experiments 1, 2, 3, 4, 7, 8, 11, 12, tho internal condition of the
beun was similar to that at seventy-two hours in experiments Nos. 5, 6, 9, 10,
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At one hundred and Lwventy bonrs the deyisg of expeviments Nos, | oand 3
was compaenecd, e padp was o riel brown volour, beans wers swollen, contained
u ksl ausount of light brown liguid, cotylmlonw wery slightly separated, and the
skin of the bean was taut. The beans I experiments Nowx. 5, 6, 9, 10, contained
a hurge nmount of liquid which was slightly durker in eolour than at ninety-six
houes, the futernad purplish volour had become n purplish-red o ved, and the
cotyledons wore apurt.  Thoe beans in the other experimonts were similar to those
in experiments Nos, 1 and 3.

After ono hundred and forty-four hours the heans in experiments Nos.
2, b b, G, woere smmoved for deying, Those i experimont No, 2 werg mouldy,
adhiering to ench other, pulp was u dark brown to black, and thers was o musty
aromn,  In experiments Nos. 4, 5, G, uo monkd was present, the beans were
swollen, u large amount of pulp was ‘ulhvrmg, purplish colour still pronounced,
Higganid '-zilp;hlly darker in eolour.

At one husdeed and fifty-six hours, wlmu the beans {rom experiments Nos.
1, 8, 9, 10, were takon ont to dry, those at a depth of 127 showed the same rich
brown pulp colour as those at 217, but tho liquid was a lighter brown, the
votyledons were not soparated so ninel, ad the preplish-red tinge wasostill present,
The benns at 217 showed a reddish-purple intornal colour, uml the liquid was
dark cinnnmon to chocolato in colour,

After a hundred and sixty-two hours, when tho beans from experiments Nos.
11 and 12 wore rvemoved for drying, the pulp colour wus a rich brown, liquid
heing still a hghlnh colour; internally the bouns wore red to veddish-purple, and
the eotyledous were” well apart.

Loss in Weight Due to Fermontation.

Two exporiments wore conducted to ascortain the loss in weight during
fermantation,  The periods of fermentation were (56 hours and 162 hours, the
depth of beans in experimaent No, 9 (Table No. 1) was 217, and in experiment
No. 11 (Table No. 1) 127, the “Vunakumbi ” typo of box was usod in both
instanees,

The following tuble No. 4 sets out the results obtuined :—-

TABLE No. 4.

Orlgtunl Welihy

Baagerhmeut No, Heaus §n Box. Welght to Dry, Lams it B, Per cent, loss,
ib. ih,
9 .. - 1,036 870 160 16,44
i e . [}3] 683 U8 11,34
Drying.

Au improvised drying platform which conld bo covered with o tarpauling was

vonstructed at the Govermnrent Domonstration Plantation, Keravat. Al the bouns
fermented in experiments Nos. 9 and 11 were dried by the writer, but only
representative samples were taken from the other experiments, the remainder of
the beans being despatehd to Xubnira and Vunakimbi Dlnntations,

The purmd ullowcd for drying was seven days, aud this period was found
1o be sullicient. :
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During the fivst day of deyiig thoe beans were sprend st a depth of two
inches, and during the sceond, third and fourth days the depth was increased
to threo inches, :

Ou the moruning of the fifth day the beuns wore heaped and “dunced ”,
imparting a polish and removing the slight mould that had appearad on the
fourth day. After “dancing”, the beans were spread to a dopth of 27 until
uoon, after which the depth was inereascd to 3”.

During the sixth snd seventh days, the beans were four inehos doep,

Throughout the whole period of drying the beans wera constantly turned, but
not heaped during the night,

Table No. b shows the hours of sunlight and tho times at which rain fell
during the seven days of drying.

TABLYE No. 5.

Day of Drylng. | Hous placed to Dry. }to&;:»e;:ci‘:;}u Perlud of Buu, v Remarks,
w,1m, p.a. brs,

Ist ., [ P4 8
dnd .. . 7 2.30 73 Light rain to 0.30 aan.
Ird .. .. 7.3 1.30 G Light raip to 7 aam.
4th .. . 6.30 1.45 7} Slight monld showing
Mho .. . 7 4 1] Buanas ** dancod 7
Gth o .. . 6.30 o 104
Mh . . C.30 . 104 Drying comploted

At tho expivation of drying, tho percentage of under-fermenicd beans was
culeulated, obsorvations were made in rospeet to the pulp sud beang, and the loss
of weight ascortained.

Table No. 6 shows the smount of undor-formented besns, and in ‘Puble No. 7
is set out tho loss in weight during drying, and total loss in fermentition and

ng.
drying TABLE No. 6.

-

Hspeddmant | Por ooat. Under- , Observations,
1 .. 14.48 DRonns wero vory bard, anmber had gorminated, those under-formentod
wers cheasy, purplish, astringent.  Beans hed a good oxternal colour
2 .. 13.20 Beana wers hard, numibor had gorminated, those underformented wero
. chotsy, purplish, astringent. Sample was a very bad volour ox temally
4 .. 10.72 Beans woro hard, closn textured, those uniler-fermiented wero astringent

waed purplich

4 . 6.03 Big percontago of bewns wer hard whon dey, good oxterasl colour

5 .e 2.10 Vclxi‘y t{:\v };&rd bonns, no totally chocsy besns, good exterun! colour, vory
ttls pu

8 . 2.22 Similar to }l;lxp&‘imﬁnt No. 5

7 . 1.47 Not much pulp, fow hard besns, good extornal colour, no totally cheesy

boans, slight purplo tinge in tho under-forniontod brans, very slight

aztringoncy
) . 1.656 Similsr to Lxporimont No, 7
9 e 02 Boans biroke oleanly, peod aroms, external colour good
10 . 8123 Similar to Bxperiment No. 9
11 .. 1.08 Impravomunt on Bxporizcnts Nos. 7, 8, bowns had o clenn break, iutornal
colour chooolato brown, slight sstringency nuticeable, aroma gouvd
12 . 1.14 Bimsiler to Experiment No. 11
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TABLE Ne. 7.

. . - E v Tota) per eeat,
bixperiment No, \\"5‘;1?;‘";‘:':"” w‘;ﬁm“"”) Lawt fus the, Per cent. Lusa, l.cm;}:;ﬂ:’:;n'cm,
(U - 876 477 Mt 47,83 63,27
i e . 643 318 266 456.45 0Y.84
Discussion.

Reference to Tublea Nos, 2, 3, shows that when the eaeno was fermented ut o
depth of 87, the average temperature recorded at the centre aud sides of the muss
was wuch lower than at 127 and 2175 alse at o depth of 127, the temperatures
were lowor than at 217,

The difference in temperature betweon that at 8 and 127, was approximutoly
the sume as between 127 and 317,

Fxperiments Nos, | 2, indicate that o {ermentation period of 120-144 liours,
st depth of 87 in the type of box used is insuflicient, snd, us shown by Experiment
No. 8, when tho average temperature at the end of 144 hours was less than that
ut 120 hours, the beaus were black, mouldy, aud had an offensive smell.

With the depth of beans at 127, and an aversgo temporature in the centre
and siden of 109.2 and 106.4 degrovs respectively, and tho formentation period 120
hours (Experiment No. 3), the percentage of under-fermented heans was ligh, bat
the colour and smell was goed, and mould was not evident,  When the period was
extended to 144 hours (Ixperimont No. 4), and an average temperature of 108
and 1045 degrees rospectively at the centre and sides was obtained tho external
colour of the pulp and beans was still good, no mould was presest, although the
percentage of under-fermented beans was still high,

In Experiments Nos, 7, 8, when the fermentation period was extended to 156
hours, the average temperature at the coutre and sides wus 108.2-100.5, and
103-105.3 degroes respectively.  The beang were not mouldy, the external
appearance was good, and the amount of under-formented bLeans had been reduced
to 1,47-1.065%,.

Whon fermontation proceeded for another six hours (162 hours, Kxperiments
11-12), the average tempoerature at tho centro and sides wus still maintained, no
mould appeared, the oxternal colour was good, and the amount of under-fermented
beans had dropped to 1.08-1.14%,.

At a bean depth of 217, a fermentation period of 144 hours { Bxperiments
5, 6), and average temperatures at the centre and sides of 113.2-113.6, and
106,5-100,3 degroos respoctively, no mould was present, external colour was good,
and the under-formented bews amounted to 2,09-2.22%, compared with 13,297
ut 8%, and 6.53% ut 127,

When the beans at 217 depth wero furmented for 156 hours, (Experitucuts
0, 10), with an avernge tenperature at.ihe centre and sides of 112.9-113.0, and
140.4-109.5 degrees respectively, no mould was present, the external bean eolour
showing st 144 hours had been maintained, sud the umount of under-fermented
beans was reduced to 92-.94%.

i
e
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The data obtained up te the present, indieato that the average temperature,
which appears o be corvelated with the depth of beans refative to the dimensions
of the box, is un unportant fuctor in fermentation. With a large box and a small
umonnt of beans, the average tempaoratures obtained were low, and the percentage
of under-fermented beans high, compared with the higher wemperstures and larger
yuantities of Leeos,

Forthermore, after a period of 144 hours (Experiment No. ¥), when a reduc-
tion in tempereture of 13 degrees in the centre, and 10 degrees wt the sides had
aeeurred, thereby reducing the average temperature, the beans developed 2 bad
external colour, an unplensant odour, sud would,

At a dopth of 127 iu the two types of hoxes used, 1 appears that cither a
longer period than 162 hours will have to be adopted, or the beans heaped during
the first and sceend nights of drying.

In both types of boxes tho depth of 21 gives good results, and if the boans

wore to be heaped during the fivst night of drying, the porcentage of under-

fermented beans would be further reduced.

Some modification is roquired if small amounts of benng are to be fermentedd
suceessfully, and experimentation along the lines advised by Britou-Junes® ix
wurthy of trial,

That u loss in weight does oceur during fermentation und drying, has been
proved on many oceasions, 1 ) G1 A8 and the figures obtained with New Guinea
eneno gre connnensurate with these obtained olswewhere,

Summary and Conclusions.

Boxes of different dimensious were used, and varying depths of bosns were
fermented for differont periods. : ‘ '

The greater the depth of buans, the higher were the average toaperatures
recorded, ‘

A fermentation period of 120 and 144 lours, at u depth of 87~1%" was not
successful with the typoe of box used.

At 156 and 168 hours, fermmentation was successful at a depth of 247 aud 127
respectively, but o slight wlteration in the method of drying appears necesury,

Further oxperimentation in curing is required, particularly for suwall
quantitivs of beaus.

The loss of weight which ccourred during curing, is comparable with that in
other couuntries,

« Acknowledgments.
The writer desires 1o scknowledge his appreciation of the assistunee given by
Messes 1L J. Washington and W, R. Iuutley, who, by providing boxes und
material made it possible for the experiments to be conducted.

« 11 . Briton-Jonvs, The Haeoscs and Caring of Cacwa, pp. 18%, 130, 18T,
ol M lﬁ’ .x\:{ﬂmu. 4., Proparution of Cassy Jue Markel, Departient of Agreiculture, Trinldad and
Fu mﬁ,l'lln;'{. J. 1L, Caosa, ite Oxltivating wud Oerleg, 1931,

#) Jehunon, W, 3, Cocon, Iis Oeltivation and Prepurgtion, 1912,
}‘) van Iiall, O J. 1., Uscas, Snd Bditlen, 1032




