
2095091 Removal of xanthiNe stimulants from cocoa The present invention
relates to the extraction of xanthine stimulants from cocoamore especially
from a cocoa material 5    swollen by adding water. Cocoa contains certain
methyl-substituted xanthines such as theobromine and caffeine which have
stimulating properties and it is often desirable to prepare a cocoa product
substan- 10   tially free from such substances. In this invention, these
stimulating substances are referred to as xanthine stimu- lants. United
States Patent No. 3 923 847 describes and claims a 15 method for the
production of cocoa butter from cocoa mass or from roasted or unroasted
cocoa nibs comprising the step of contacting said cocoa product with a
food-acceptable sol- vent gas which is supercritical in respect of
temperature and pressure for extraction of said cocoa butter by the sol- 20
vent gas, and removing the solvent gas bearing the cocoa butter from the
residue of said cocoa product. There is only a very small fraction of water
naturally pre- sent in the cocoa and no water is used in the process of the
25   above mentioned patent: we have repeated the process descri- bed and
have found that less than 1 % of the xanthine stimu- lants is extracted
with the cocoa butter. Surprisingly, we have now found that by carrying out
a similar process but using a cocoa material which has been swollen by
adding at 30   least 0.1 part by weight of water per part by weight of
cocoa product, the amount of cocoa butter extracted is very small whereas a
large proportion of the xanthine stimulants is extracted. 35   Accordingly,
the present invention provides a process for    



-2- extracting xanthine stimulants from cocoa material which comprises
contacting the cocoa material swollen by treatment with at least 0.1 port
by weight of water per part by weight of cocoa with a food-acceptable
solvent 5    gas which is supercritical in respect of temperature and
pressure and separating the solvent gas containing the xanthine stimulants
from the swollen cocoa material having a reduced content of xanthine
stimulants. The term "reduced content" in the present context is 10
intended to cover zero content. The food-acceptable supercritIcal solvent
gas is moistened by the water present in the swollen cocoa material but if
desired, it may be moistened with a little water before contacting the
swollen cocoa material. 15   The term "supercritical" as used herein
denotes that the temperature is above the critical temperature and the
pressure is above the critical pressure. A variety of food-acceptable
supercritical gases may be used, for example, nitrous oxide and the
critical data are available 20   in the "literature.  However, it is
preferred to use supercritlcal carbon dioxide for which the temperature is
above the critical temperature of 31.3C and the pressure is above the
critical pressure of 73.8 bar. The cocoa material may be any
cocoa-containing mass, for 25   example, roosted cocoa nibs or even the
ground shells of cocoa beans, but is preferably the green, ground,
unroasted cocoa nibs formed by cleaning, cracking and winnowing the cocoa
beans to remove filth, germs and most of the shell material, followed by
grinding. 30   The cocoa material may be swollen by adding preferably from
0.2 to 1.5 parts and especially from 0.4 to 0.7 ports by weight of water
per part by weight of cocoa material.  Warm water, water vapour or a
mixture of 



warm water and water 35    -3- vapour may conveniently be used to swell the
cocoa material. The temperature of the water added is preferably above 700C
and the mixture is allowed to swell for a period of time for example, from
30 minutes to 2 hours, preferably under 5   conditions of agitation. The
cocoa material is preferably swollen by an amount from 20 to 55 % and
especially from 35 to 45 %. 10  The solubility of the xanthine stimulants
in the supercriti- cal gas depends on its temperature and pressure. By
adjusting these two latter parameters it is possible to achieve the optimum
efficiency. 15  The extraction should be carried out at a temperature
suffi- ciently high to achieve extraction in the shortest time but below
the temperature where roasting of the cocoa occurs. The temperature is
conveniently up to 1200C and preferably from [ERR] to [ERR]. 20 The
extraction is conveniently carried out at a pressure above 80 bars and
preferably from 250 to 350 bars. Although higher pressures may be used, for
example, 500 bars or more, the maximum pressure is usually limited by the
economics of 25 the process. The contact of the swollen cocoa material with
the supercri- tical gas may be effected in a single cell or other piece of
equipment providing for intimate fluid contact and separa- 30 tion of two
phases, or in two or more cells for a counter- current process. The
extraction is carried out in a closed system. 



Preferably, provision is made for regenerating the supercri- 35 tical gas
by the removal of substantially all of the xanthine stimulants taken up by
it. The regenerated supercritical gas    -4- preferably contains as little
xanthine stimulant as possible and it can be used to contact fresh cocoa
material, for example, by recycling in a closed ,system. The xanthine
stimu- lants may, ,for instance, be precipitated by rendering them 5
insoluble in the supercritical gas by adjusting the tempera- ture and/or
pressure. However, the xanthine stimulants are preferably removed from the
supercritical gas by washing with water or by adsorption on active
charcoal. In the washing step, the supercritical gas containing the
xanthine stimu- 10  lants is contacted with water, for example, in a packed
column or other piece of equipment providing for intimate fluid-fluid
contact conveniently in a continuous countercur- rent manner, and the
aqueous solution of xanthine stimulants is separated for recovery of the
xanthine stimulants, for 15  example, by evaporation. If the xanthine
stimulants are remo- ved by adsorption on active charcoal the supercritical
gas containing the xanthine stimulants conveniently flows through a column
containing active charcoal which may be moistened if desired, preferably
with from 30 to 50 % by weight of 20 water. If desired, the xanthine
stimulants may be recovered from the active charcoal by solvent extraction,
for example with a chlorinated hydrocarbon such as methylene dichloride. 25
The removal of the xanthine stimulants from the supercritical gas may be
carried out within the same ranges of temperature and pressure as are
employed in the extraction of the xanthi- 



ne stimulants from the cocoa material and is preferably 30  carried out at
the same temperatureand pressure as the extrac- tion. The regenerated
supercritical gas substantially free of xanthine stimulants may then be
used to contact a fresh batch of cocoa material. 35  After the swollen
cocoa material having a reduced content of    5 xanthine stimulants has
been separated it may be dried before beingsubjected to roasting and the
further stages of cocoa technology. 5   The following Examples further
illustrate the present inven- tion. Example 1 10  400 grams of green
unroasted cocoa nibs containing 1.37 % theobromine were swollen with 260
grams of water at 800C for 1 hour to obtain an increase in moisture of 40
%. The swollen nibs were put in a cell through which supercriti- 15  cal
carbon dioxide flowed at a temperature of 900C and a pres- sure of 300 bar.
The carbon dioxide was freed from the theo- bromine by passing through a
column of active charcoal contai- ning 40 % by weight of water. After six
hours treatment the cocoa material was taken out of the cell and dried. The
con- 20  tent of theobromine in the cocoa was found to be 0.15 %, that is,
an 89 % reduction. There was no loss of fatty material. Example 2 25  10
kilograms of green unroasted cocoa nibs containing 1.37 % theobromine were
swollen with 4.25 kilograms of water at 800C for 1 hour to obtain an
increase in moisture of 30 %. The swollen cocoa nibs were put in a cell
through which super- critical carbon dioxide flowed at a temperature of
900C and 30  a pressure of 300 bars for 2 hours. The carbon dioxide was 



freed-from the theobromine by passing through a column of active charcoal
containing 40 % by weight of water. The cocoa was removed and dried and the
content of theobromine was found to be 0.39 %, that is, a 71 % reduction.
There was no loss 35  of fatty material.    -6- Example 3 400 grams of
green unroasted cocoa nibs containing 1.37 % theobromine were swollen with
260 grams of water at 800C 5   for 1 hour to obtain an increase in moisture
of 40 %. The swollen cocoa nibs were extracted in three cells, each holding
40 grams, through which supercritical carbon dioxide flowed at a
temperature of 900C and a pressure of 300 bar. 10  The carbon dioxide was
freed from the theobromine by passing through a column of active charcoal
containing 40 % by weight of water. After 6 hours extraction during which
the cells were changed every 2 hours, the cocoa was removed and dried and
was found to have a theobromine content of 0.04 %, 15 that is, a reduction
of 97 %. There was no loss of fatty material. Example 4. 20 By following an
identical procedure to that described in Example 2 but using cocoa nibs
containing 1.399 % theobromine instead of 1.37 % the content of theobromine
was reduced to 0.361 %that is a 74.2 % reduction. In this Example the
caffeine content was also measured and it was found to have 25 been reduced
by the process from 0.070 % to zero.    CLAIMS 



1.    A process for extracting xanthine stimulants from a cocoa material
which comprises contacting  a cocoa 5    material swollen by treatment with
at least 0.1 part by weight of water per part by weight of cocoa with a
food- acceptable solvent gas which is super-critical In respect of
temperature and pressure and separating the solvent gas containing the
xanthine stimulants from the swollen 10   cocoa material having a reduced
content of xAnthine stimulants. 2.    A process according to claim 1 in
which the food- acceptable solvent gas is supercritical carbon dioxide. 15
3.    A process according to claim 1 or claim 2 in which the cocoa material
consists of green, ground unroasted cocoa nibs. 20   4.    A process
according to any of the preceding claims in which the cocoa material is
swollen by adding from 0.4 to 0.7 parts by weight of water per part by
weight of cocoa material. 25   5.    A process according to any of the
preceding claims in which the extraction Is carried out at a temperature of
from 80 to [ERR]. 6.    A process according to any of the preceding claims
30   in which the extraction is carried out at a pressure of from 250 to
350 bars. 7.    A process according to any of the preceding claims in which
provision is made for regenerating the 35   supercriticalgasbytheremoval of
substantially all of the    xan'thine stimulants taken up by it. 8.    A
process according to claim 7 In which the xanthine stimulants are removed
from the supercritical 



5    gas by washing with water to form an aqueous solution of the xanthine
stimulants. 9.    A process as claimed in claim 8 in which the xanth- Ine
stimulants are recovered from the aqueous solution 10   by evaporation. 10.
A process according to claim 7 In which the xanthine stimulants are removed
from the supercritical gas by adsorption on active charcoal moistened with
15   from 30 to 50 % by weight of water. 11.   A process according to any
of claims 7 to 10 in which the removal of the xanthine stimulants from the
supercritical gas is carried out at the some temperature 20   and pressure
as are employed in the extraction of the xanthine stimulants from the cocoa
material. 12.   A process according to any of claims 7 to 11 in which the
regenerated supercritical gas Is used to 25   contact a fresh batch of
cocoa material. 13.   A process for extracting xanthine stimulants from a
cocoa material substantially as described with parti- cular reference to
any of examples 1 to 4. 30 14.   Cocoa material when extracted by a process
as claimed in any of claims 1 to 13. 35    


