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Harvesting cocoa




Cocoa pods




Types of chocolate

Cocoa butter?

Cocoa solids?

Milk solids?




Structure of chocolate
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Melting

Chocolate
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Traditional chocolate forming
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heating to
about 40°C

The chocolate

must be heated

to melt the fat so that it
can be poured into moulds.

It must then be cooled to about 18C
before it can be removed from the mould.

The whole process takes about thirty minutes.




Extrusion processing
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Extruding a tube

extrusion
"torpedo”
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Axisymmetric ram experiments

o E—

pressure transducer

\‘ | pressure
(04 “ | end of

i piston motion
L L

time




— Piston/(ram)

A__ Yield

pressure Dressure Sy Chocolate feed
u .

——-
transducer

T Die

B Extrusion pressure

Compaction

0 (noflow)5




§ourd ~ [ | 1 — : R S | _ | ! B _ () | T _ = = | ~ | Lo | '

... Ram speéd (cm/min) |

i -|_, Lt ] _ 1 ! 1 _ | T | _ — L — Il L | _ i

o o =) () ) =)
o0 \O < Q) n/..

Teq /dv




15

Extrusion 10 [
Pressure |
MPa
5 — <
0 | | [
10 15 20 25

Temperature Oc

30



Mechanism.
Rate of doing work = Rate of heat generation

PAX=pAXCyAT

P A = pressure x area = force
X = velocity
p = density
C, = Specific heat
AT = temperature increase
P
AT = —
pC,
100 10°

1,200 1,200



Temperature doesn’t change!

So where does the work go?



Another calculation

PAX_P

Rate of work done/kg = =
pPAX p

Work done/kg in melting mass fraction 9 of cocoa butter
=0 A
A = latent heat of melting / kg

Equate
q E=¢K
p
P 10’

(I)=—= 3 =5.5%
oA 1,200x150x10
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mechanism
1: Before

The
flow
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The

mechanism
2: As flow
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The

mechanism

3: During

flow

Liquid fat slip

planes make the

chocolate flexible



The

mechanism

4: Some time later....

As liquid fat reverts to
its original regions
and cocoa butter

recrytallises, so the

chocolate hardens
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