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Process/product diagram 
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PROCESS AND APPARATUS FOR THE INTEGRAL 
UTILIZATION OF OIL-PRODUCING DRUPES, 
PARTICULARLY OLIVES, AND SPECIFIC 

PRODUCTS OBTANED 

0001. The invention relates essentially to a process and 
an apparatus for the processing of whole fruits of the type 
comprising oil-producing drupes, to the products derived 
therefrom, especially a pure pulp oil, a whole or partially 
de-oiled pulp and Volatile flavorS Specific to the fruit, and to 
a utilization of the co-products (woody shells, skins and 
kernels) made possible by the invention. 
0002 Drupes are understood according to the invention, 
from a botanical point of View, as Stone fruits, i.e. fruits 
which comprise, from outside to inside, an epicarp, com 
monly called skin, a fleshy mesocarp, often commonly 
called pulp or flesh, and an endocarp, commonly called 
Stone, which is formed of a Woody shell and protects the 
Seed, normally called kernel, contained inside the shell. 
0003. The invention applies especially to oil-producing 
drupes (containing oil in both the mesocarp and the kernel 
of the endocarp) Such as the olive tree (Olea Europa), the oil 
palm (Elacis Guineesensis) and the avocado (Persea Ameri 
cana), without excluding other oil-producing drupes. 
0004. In general terms the invention relates to all fruits of 
the type comprising oil-producing drupes for which the 
Separation and preparation of the mesocarp apart from the 
other constituents of the fruit (epicarp and endocarp) con 
Stitute an improvement: 

0005 1) either for the purpose of extracting specific 
products contained in the mesocarp, Such as the oily 
products, and utilizing both the resulting products 
(oil and partially de-oiled pulp) after separation; 

0006. 2) or for using the mesocarp or pulp whole; 
0007 3) or, preferably, for rationally utilizing all the 
products derived from the whole fruit, from the 
epicarp to the endocarp, including the Woody shells 
and kernels. 

0008. Within the framework of the invention, a further 
object is to effect the separation and differentiation of the 
different parts of the whole fruit while at the same time 
preserving their integrity for the purpose of utilizing their 
constituents and exploiting their inherent properties in uses 
of the type comprising power generation, industry, food 
Stuffs, cosmetics or pharmaceutics. The invention makes it 
possible to avoid the situation whereby the mixing of the 
prior art before the oil extraction and the non-differentiation 
of the different parts of the fruit create polluting effluents 
which have to be Subjected to a specific treatment, detracting 
from the economics of the enterprise. 

DESCRIPTION OF THE PRIOR ART 

0009 Since ancient times, olives have been ground 
whole and mixed in the air for a long time before being 
pressed to extract their oil. 
0.010 The use of centrifugal separators is currently 
known for Separating the Solid, liquid and aqueous phases. 
The latest developments comprise, upstream, metal grinders 
with added disintegrators and mixerS operating in the air for 
periods in the order of 30 to 40 minutes and in semicylin 
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drical troughs provided with a double wall having a heating 
device to bring the ground whole olive paste to temperatures 
of between 25 and 30° C. 

0011. The disadvantages of the conventional manufactur 
ing methods are listed below: 
0012. During grinding, whether in traditional grinding 
wheels or modern rotary grinders, the presence of air oxi 
dizes the oil released from the cells, this oxidation being 
exacerbated in the first case by the duration of the operation 
or in the Second case by the air Stream induced by rapid 
rotation. Oxidation is responsible for degrading the quality 
of the oil throughout its shelf life. 
0013 As far as the mixers and triturators are concerned, 
their prolonged action produces oxidation phenomena inside 
the paste itself. 
0014. The grinding and mixing of the whole fruit over a 
long period in the presence of air and at a temperature of 
between 28 and 30 causes hydrolysis due to the high water 
content of the mesocarp, enzymatic lipolysis, and microbial 
lipolysis associated with the presence of a microflora on the 
epicarp. In fact, the time which elapses between the grinding 
of the olives and the moment of separation of the oil with 
water is not short enough to avoid these phenomena which 
degrade the oil. 

0.015 Furthermore, this long period of time (30 to 40 
minutes) at relatively high temperatures causes the fruit to 
lose the most volatile flavors which form part of the orga 
noleptic architecture peculiar to each variety of olive. 
0016. Moreover, prior mixing of all the components of 
the fruit by grinding has Several drawbacks: 
0017. The pulp oil is in contact, or mixed, with the fats 
contained in the epicarp, the Shell oil and the kernel oil, all 
of which are more acidic and more prone to turning rancid. 
Although the first two can contribute to a deterioration of the 
flavors and tastes peculiar to the pulp oil, the oil contained 
in the kernel has applications in pharmacy and cosmetics for 
greater value than the pulp oil. 
0018 Apart from the loss of utilization of the compo 
nents of the epicarp and the endocarp in each of their 
domains, the mixture called olive marc becomes a Solid 
effluent which, even after a possible solvent extraction of the 
residual oil, currently represents a problem in terms of its 
own recycling. Likewise, the washes with water not only are 
responsible for the loss of hydrophilic principles, Such as 
certain polyphenols, necessary for good preservation of the 
oil, but also generate effluents, called margines (a mixture 
of vegetation water and fruit debris), which exacerbate the 
pollution problem already created by the vegetation water. 
0019. Different processes have been proposed for prior 
mechanical and hydraulic Separation of the Stones, but they 
are very long and favor oxidation. In addition, they have the 
disadvantages of the trituration and the mixing of the paste 
which follows it, even though they apply only to the pulp, 
and of the increase in the liquid effluent discharges. 
0020 Finally, it should be pointed out that the seasonal 
nature of the olive oil industry, the great variability of 
production and the limited hourly capacity of modern con 
ventional equipment do not allow the installation of mills 
capable of coping with all the daily deliveries. It is therefore 
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obligatory to store the fresh olives whole without sponta 
neous hydrolyses and enzymatic lipolysis mechanisms, Such 
as described above during the processing, taking place in the 
fruit itself. Now, in practice, at peak harvest, the olives are 
not processed until Several days after harvesting and are 
Stored under conditions that initiate the degradation mecha 
nisms described above, which are acknowledged to be 
largely responsible for tainting the oil (acidifying it and 
turning it rancid) and lowering the oil yields. 
0021 Objects of the Invention in its General Application 
to Oil-Producing Drupes, Particularly Olives: 

0022. One main object of the invention is to tackle all the 
problems presented by the prior art, as described above. 
0023. Another main object of the invention is to propose 
a novel industrial concept for the processing of whole 
oil-producing drupes, particularly olives, which consists in 
changing from an industry centered only on extraction of the 
oil from the fruit to an industry for the overall processing of 
the whole fruit with a view to an integral utilization of the 
components of the fruit, without being entirely dependent on 
the Seasonal nature of the whole fruit and on processing it 
fresh as Soon as possible after harvesting. 

0024. Another main object of the invention is to solve the 
new technical problem which consists in the provision of a 
Solution for improving the organoleptic properties of the oils 
from oil-producing drupes, particularly olives, their keeping 
time, their processing versatility and, in general terms, the 
utilization of the different parts of oil-producing drupes, 
particularly olives, oil-palm drupes and avocado drupes, 
naturally without eXcluding other oil-producing drupes. 

0.025. Another main object of the present invention is to 
solve the new technical problem which consists in the 
provision of a Solution for the processing of whole oil 
producing drupes, particularly olives, in order to extract 
especially their oils, by a method of production which results 
in reducing or Suppressing the effluents, utilizing the by 
products and, preferably, favoring the Self-sufficiency of the 
production unit in terms of the heat requirement. 

0.026 All these objects are achieved for the first time 
within the framework of the present invention in a simple, 
Safe and reliable manner which can be used on the industrial 
Scale. 

0027. The invention also makes it possible to obtain 
by-products which can be used either as ingredients for 
foodstuffs for human or animal nutrition, particularly cattle 
feed, or for the manufacture of cosmetic or pharmaceutical 
products, or else as combustion materials from the fibers or 
woody shells of the stones. 
0028. Thus, according to a first feature, the present inven 
tion provides a process for the processing of oil-producing 
drupes as defined in claim 1. 
0029 Advantageous characteristics of this processing 
operation are also defined in the process Subclaims, all these 
claims being incorporated as a whole in the description by 
way of reference. 
0.030. In general terms, the invention relates to a process 
for obtaining Such products which consists, after Washing of 
the whole oil-producing drupes, in a preheating operation 
advantageously by means of microwaves, without excluding 
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other methods of heating (conduction by means of heat 
transfer fluid, electrical heating elements or direct low 
pressure Steam), in order to effect a rapid heating limited to 
the pulp (mesocarp), avoiding any cooking phenomena 
(time/temperature integration) and allowing at one and the 
Same time a Substantially complete destruction of the micro 
bial flora contained on the epicarp or skin of the fruit, and 
the deactivation of the enzymatic phenomena (hydrolysis 
and lipolysis). AS regards microwaves, which act only on the 
water, the action on the peripheral flora is favored by the 
residual film of Washing water. 
0031. The fruits are preferably preheated in a preheating 
enclosure comprising a microwave tunnel, rather than by the 
other heating methods, the reason being that, on a fresh fruit 
with a moisture content of 50% or more, microwaves cause 
the desired heating much more rapidly. Control of the heat 
front in the mesocarp or pulp and of the cooking phenomena 
is more precise and also, importantly for this type of product, 
the heating is applied preferentially to the water molecules, 
thereby preserving the other constituents of the pulp, espe 
cially the oil. However, for reasons of economics and 
electrical power installation, direct heating by means of 
expanded Steam or indirect heating by means of heat 
transfer fluid or an electrical heating element may be pref 
erable for high hourly throughputs (in excess of 1 T/h). 
Furthermore, in this case, the recovery of the woody shells 
of the stones allows self-sufficiency in terms of heat on the 
production site. However, they can equally well be used as 
a fuel for driving an electric generator. 
0032. On leaving the continuous preheating tunnel, the 
drupes are introduced into a reduced-pressure enclosure for 
the purpose of causing the cellular tissueS of the drupe pulp 
to burst. In this reduced-pressure enclosure, a mechanical 
Separation is preferably carried out according to the inven 
tion, advantageously in its bottom part, Said Separation being 
effected by a mechanical Separating device which completes 
the destructuring of the drupes by completing the detach 
ment of the different components of the fruit (skin, pulp and 
Stone) and a fine separation thereof, with the skins and 
Stones remaining whole, by means of a mechanical effect, 
and the mechanical Separation is carried out under the same 
reduced pressure, i.e. protected from oxygen. 

0033. The enclosure is maintained at a pressure below 
atmospheric pressure, preferably below 100 hectopascals 
and particularly preferably of between 50 and 100 hecto 
pascals. 

0034. Thus the above-mentioned preheating makes it 
possible to establish a pressure and temperature differential 
in the reduced-pressure enclosure, preferably also forming a 
refiner, favoring the destruction of the cellular tissueS of the 
pulp, the detachment of the different components of the fruit 
(skin, pulp and Stone) and a fine separation thereof (with the 
skins and Stones remaining whole). 
0035. The vacuum is created especially by a vacuum 
generator Set preferably located downstream of the System 
for recovering and concentrating the aromatic waters origi 
nating from the vaporization of part of the vegetation waters 
coming mainly from the drupe pulp. 

0036) The enclosure advantageously also comprises a 
mechanical device for Separating the Stones and Skins from 
the pulp, Said device comprising for example a rotary filter 
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drum with slots or holes having a width e.g. of between 1 
and 2 mm and a diameter e.g. of 2 to 3 mm. 
0037. In other words, in the preferred embodiment of the 
invention, the mechanical Separating device is located inside 
the reduced-pressure enclosure. 
0.038. In a less advantageous variant, it is possible to 
insert a reduced-pressure enclosure between the preheating 
apparatus and the Separating device or refiner. In this case, 
however, the instantaneous and Simultaneous effect is lost, 
the bulk and cost of the equipment are increased and it 
becomes necessary to remedy the effect of entrainment of 
pulp particles into the condensation? concentration circuit. 
Thus, according to the invention, the bursting of the fruits 
and the physical Separation of the Stones and skins are 
preferably carried out in a single reduced-pressure enclosure 
protected from atmospheric oxidation. 
0.039 Likewise, the refiner can consist of any other 
physical means of Separation. Here again, however, this 
would sacrifice an essential effect associated with the rotary 
drum, whose Scrapers and pores make it possible to Separate 
and at the Same time refine the pulp to give a "purée' 
Suitable for a direct extraction of the oil contained in the 
pulp. 

0040. In a different mode of carrying out the invention, 
the scrapers rotate inside a fixed drum. The term “refiner” is 
used to describe this apparatus according to the invention, 
but the latter goes well beyond a conventional refiner, being 
a dual-effect refiner: an effect in two virtually instantaneous 
Steps whereby the pulp is prepared by cell bursting, followed 
by refining by means of the alveolate drum combined with 
the Scrapers, and by an effect whereby the constituents of the 
fruit (skin, Stone and pulp) are separated. 
0041. In this step a number of essential phenomena 
asSociated with the invention take place instantaneously and 
Simultaneously. 

0042 1) Under the effect of the pressure differential, 
the water from the mesocarp vaporizes and causes 
the bursting and destruction of the membranes of the 
cellular tissueS of the drupe pulp. 

0043. 2) The breaking of the bonds between the 
skins, pulp and Stones of the drupes. 

0044 3) The separation of these three components 
of the drupes, preserving the integrity of the Skins 
and the pulp (pulp on the one hand and skins/Stones 
on the other). 

0045 4) The instantaneous cooling of the vegetable 
matter. 

0046 5) The evaporation of the most volatile frac 
tions of the fruit by entrainment associated with the 
vaporization of the water. It should be noted that the 
evaporation of the water leads to a loSS in weight of 
the pulp-skins in the order of 8 to 10%. Moreover, 
this evaporation leads to a virtually instantaneous 
cooling of the previously preheated pulp and skins. 

0047 The process is advantageously carried out continu 
ously until the different products are obtained; it can equally 
well be carried out batchwise in part, especially as regards 
the processing of the skins/stones or the pulp (their more or 
less partial dehydration allowing interim Storage without 
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risk of degradation) and less advantageously if all the 
operations are carried out batchwise. 
0048. The skins and stones of the fruit are recovered at 
the outlet of the refiner and are fed into a receiving trough 
by any known means, preferably with an eccentric Screw, 
which ensures leaktightness So as not to let down the partial 
Vacuum present in the reduced-pressure enclosure contain 
ing the Separating device or refiner. 
0049. Likewise, the pulp in the form of “purée' is recov 
ered at the bottom of the cone of the refiner and pumped out 
of the refiner into the downstream equipment, either to 
Separate the oily, aqueous and Solid phases or to be used 
whole. The pump can be of conventional type if the down 
Stream equipment is maintained at the Same pressure; oth 
erwise, a pump is used which is capable of preserving the 
Same continuous pressure in the phase Separator, in the 
knowledge that the product in the form of paste creates a 
“plug" effect between the two media. Between the point 
where the pulp leaves the refiner and the point where it is 
taken up by the downstream equipment, an exchanger can 
preferably be introduced for adjusting the temperature of the 
mesocarp paste prepared in this way to the temperature 
desired for all future operations on Said paste. Likewise, 
where the whole pulp leaves the refiner, provision is made 
for a dryer, especially of the rotary drum type with a Scraper, 
in order to dehydrate the pulp, either for extraction of the oil 
under pressure (the free aqueous phase has thus been 
removed by evaporation) or for producing a stabilized whole 
pulp. 

0050. A number of products are obtained after this step: 

0051) a) a pulp in the form of purée devoid of skins 
and Stones, Said purée being useful as Such or dehy 
drated and being capable of being passed through 
any known decantation or extraction Systems for 
Separating the oily phases from the aqueous phases 
and Solid phases. Said Systems are advantageously 
kept in the same pressure line under a controlled 
atmosphere in order to avoid any oxidation phenom 
ena. LeSS advantageously, the System can be outside 
the controlled atmosphere circuit while at the same 
time being maintained under an inert atmosphere. 
Another possibility, as in the present-day industry, is 
for the Systems not to have atmospheric control 
insofar as rapid separation (of the press or decanter/ 
centrifuge type) does not taint the quality of the 
products. 

0052. In the case of separation, which is the classical 
method, a pure pulp oil is obtained which is very close to its 
natural State in the fruit (preservation of the organoleptic 
characteristics, natural antioxidants and Vitamins), together 
with a partially de-oiled purée containing 3 to 6% of oil and 
devoid of Skins, Stones or kernels, which can be utilized in 
human nutrition and to a lesser extent is of value in animal 
nutrition. 

0053. It should be noted that the novel utilization of this 
purée makes it possible to control the quantity of oil 
extracted to optimize its yield in terms of the quality of the 
oil. In fact, it is known that extraction of the last few percent 
of oil demands the application of more drastic techniques 
(pressure, addition of hot water, Speed of rotation), the effect 
of which is to degrade these last few percent of oil, which 
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are in fact mixed with the rest of the extracted oil. Taking 
into account the value of this partially de-oiled pulp, it is 
possible to leave a higher proportion of oil (in the order of 
10 to 15%) in the pulp in accordance with market demand 
and the oil will keep all its natural original qualities in this 
partially de-oiled pulp. 
0054. In the case of non-separation, a whole purée is 
obtained which contains all the components of the pulp and 
is usable as a human food base. Such is the case of an olive 
or avocado purée, but at the present time these are obtained 
by much more drastic technical methods in different indus 
tries and always by mechanical processes which induce an 
oxidation effect detrimental to the quality and preservation 
of the final product. 

0055 b) a mixture of skins and stones extracted 
from the refiner by any System for maintaining a low 
preSSure in the refiner, advantageously a continuous 
multiple-chamber System. 

0056) After rapid drying on a drum or any other drying 
means, the whole skins are separated from the whole Stones 
on a cyclone separator-ventilator or any other known SyS 
tem. Depending on the type of drupe, the Skins can be 
utilized in all kinds of ways, either as Such or by extraction 
of a specific component, especially the waxes. 

0057) The Stones are crushed in order to Separate 
the woody shell from the kernel, which must remain 
whole in order to preserve the integrity assured by its 
epidermis, it being possible for the Woody shells to 
be utilized in all kinds of ways (power generation, 
edible bulking agents, industrial applications, etc.). 
The kernels can advantageously be pressed to extract 
an oil of high nutritional, cosmetic or pharmaceutical 
value, Such as olive kernel oil or palm kernel oil, 
often in a substantial proportion in the order of 40%. 
The preSS cakes represent a product of high nutri 
tional value and, as in the case of the olive cake, can 
contain active principles useful in phytotherapy 
(oleuropein contained in the leaves, which can be 
concentrated more easily). 

0.058 c) The most volatile flavors from the drupe, 
entrained by the vaporization of part of the water 
from the pulp inside the refiner under partial 
Vacuum, are recovered in a countercurrent condenser 
and concentrated in the “vacuum generator Set. 
These flavors, the finest and most volatile of the fruit, 
are generally lost in conventional processing opera 
tions during the long mixing at a temperature of 
between 28 and 30. When recovered and concen 
trated, they can be used as Such or reintroduced into 
the oil or into the whole or partially de-oiled pulp, 
according to the consumers’ taste or commercial 
requirements. 

0059. According to a second feature, the present inven 
tion also provides an apparatus for processing whole oil 
producing drupes, particularly olives, oil-palm drupes and 
avocado drupes, as defined in the independent apparatus 
claim and, in advantageous embodiments, in the apparatus 
Subclaims. 

0060) Furthermore, all the variants of the process which 
involve equipment characteristics are also covered within 
the framework of the apparatus according to the invention. 
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0061 The invention also covers all the products obtained 
by the process or using the apparatus according to the 
invention. 

0062) The invention also covers an oil-producing drupe 
pulp oil of improved purity, particularly an olive pulp oil, an 
oil-palm drupe oil or an avocado drupe oil, which is essen 
tially devoid of kernel oil contained in the stone, and which 
contains natural antioxidants present in the oil in the native 
State, especially by being prepared with protection from 
oxidation, particularly from atmospheric oxygen, this meso 
carp or pulp oil being obtainable by the process as defined 
above or using the apparatus as defined above. 
0063. In one advantageous embodiment, the drupe pulp 
oil also contains at least part of the most volatile compounds 
of the natural odor of the fruit, especially by having been 
reintroduced into the final oil, this oil preferably containing 
the majority of the natural polyphenols and the tocopherol 
present in the whole fresh fruit, the pure oil advantageously 
having an acidity, expressed as fatty acid, preferably oleic 
acid, of less than 1% after Storage for two years at ambient 
temperature, and preferably an acidity, expressed as fatty 
acid, preferably oleic acid, of less than 0.7 g/100 g of oil 
after Storage for two years at ambient temperature. 
0064. The invention also covers, as a product, the kernel 
oil contained in the drupe Stones, and particularly the kernel 
oil of olives or other drupes. Such as oil-palm drupes and 
avocado drupes, Said oils being obtainable by carrying out 
the process described above or using the apparatus described 
above, as well as the preferred embodiment given by way of 
example. 
0065. The invention also covers a drupe pulp paste 
obtainable by the process or using the apparatus as described 
in the present description taken in its entirety, including the 
example. 

0066. The invention also covers the volatile aromatic 
compounds recovered from drupes, particularly olives, oil 
palm drupes or avocado drupes, obtainable by the proceSS or 
using the apparatus according to the present invention as 
described in the description taken in its entirety, as well as 
their use for flavoring the above-mentioned pulp and/or 
kernel oils and/or the drupe pulp paste. 
0067. The invention also covers the use of the drupe pulp 
oil or drupe kernel oil as described in the present description, 
i.e. including their recovery by the proceSS or using the 
apparatus according to the invention, as a foodstuff or a 
cosmetic or pharmaceutical product. 
0068 The present invention also covers the use of the 
fresh, partially dried or dehydrated drupe pulp paste, essen 
tially de-oiled or containing all its oil, as a foodstuff, 
especially for human or animal nutrition, after removal of 
the bitterness. 

0069. The invention also covers the use of the woody 
shells of the Stones as a fuel or for the manufacture of an 
abrasive or a filler, advantageously after mechanical 
micronization, these Woody shells preferably being Such as 
obtained by the process or using the apparatus according to 
the invention as resulting from the description taken in its 
entirety. 

0070 The invention also covers the use of the kernel 
preSS cake as a food Source and active principle in the form 
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obtained by the proceSS or using the apparatus according to 
the invention as resulting from the description taken in its 
entirety. 

0071. It should be noted that FIGS. 1, 2, and 3 form an 
integral part of the present invention and thus complement 
the description. Moreover, the invention also comprises any 
characteristic which appears to be novel relative to any State 
of the art on the basis of the description taken in its entirety, 
including FIGS. 1, 2, and 3; these novel characteristics are 
claimed in their function and their generality. 
0.072 The invention will be understood more clearly in 

its advantages and its characteristics from the following 
description referring to a currently preferred embodiment of 
the invention, which forms an integral part of the invention 
in its generality, with reference to FIGS. 1, 2 and 3 attached. 
0073) 
0.074 FIG. 1 is a basic diagram of the steps involved in 
the processing of whole drupes according to the present 
invention, which can be carried out with the apparatus 
forming the subject of FIG. 2 or 3; 

In the Figures: 

0075 FIG. 2 is a diagrammatic representation of the 
essential parts of a first embodiment of an apparatus for the 
processing of whole drupes according to the present inven 
tion, general reference number 10, in Vertical axial croSS 
Section, including a separation apparatus mounted according 
to a Substantially horizontal axis. 
0.076 FIG. 3 is a diagrammatic representation similar to 
the FIG. 2 of the essential parts of an apparatus for the 
processing of whole drupes according to a Second variant 
embodiment of the present invention, in Vertical axial croSS 
Section, wherein the rotation axis of the Separation apparatus 
is Substantially vertical. The apparatus parts located down 
ward of the Separation apparatus are identical to the parts of 
the FIG. 2 and are not shown. 

0077. With reference to FIGS. 1 and 2, the apparatus for 
the processing of whole drupes according to the present 
invention has the following characteristics: 
0078. The whole drupes 1 are composed of the epicarp or 
skin 2, the mesocarp or pulp 3 and the endocarp or Stone 4, 
which in turn is composed of an envelope 5, commonly 
called a shell, composed of wood fibers and containing a 
kernel 6 inside. For a clearer understanding of its structure, 
this whole drupe is shown enlarged in FIG. 2. 
0079 These whole drupes are generally and preferably 
fresh Since they then contain a greater proportion of water, 
which is also exploited within the framework of the present 
invention, as is apparent from the definition of the proceSS 
and apparatus in the foregoing and following descriptions, 
with reference to the apparatus of FIG. 2. 
0080 Thus the whole drupes 1 are introduced, preferably 
after Washing, into a heating or preheating enclosure 20, 
which can comprise a vertical part 20a, constituting a kind 
of hopper for receiving and Storing the whole drupes 1, and 
a part 20b which can be essentially horizontal, as shown, and 
which houses a device for advancing the whole drupes, Such 
as a conveyor belt 22, transferring the whole drupes from the 
upstream part 20a into a downstream part 20c, in this case 
Vertical, which can be open at the bottom and have a 
discharge orifice 20d for transferring the whole drupes 
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leaving the preheating enclosure 20 into an intermediate 
buffer enclosure 30, which will be described below. 
0081. According to the present invention, the preheating 
enclosure 20 is provided with preheating means 24 which, in 
the preferred embodiment shown in FIG. 2, comprise sev 
eral microwave emitting devices 26, the purpose of which is 
to heat the water molecules contained in the mesocarp of the 
whole drupes to a predetermined temperature advanta 
geously of between 80 and 90° C. It is possible, for example, 
to use a customary microwave frequency of about 2450 
MHz or, in Some cases, of about 915 MHz, on condition that 
this frequency is authorized. 
0082 In fact, as will become apparent from the descrip 
tion below, this temperature is preferred because it Subse 
quently allows the rapid or virtually instantaneous vapor 
ization of a fraction of the vegetation water. 
0083. The whole drupes, whose pulp has been preheated 
in the preheating enclosure 20, are collected in the interme 
diate enclosure 30, which is provided as a buffer enclosure 
creating a Seal relative to the preheating enclosure 20, the 
leaktightness normally being assured by the presence of a 
continuous transfer device, preferably with an eccentric 
Screw, forming a plug of material in order to isolate it from 
the atmospheric pressure prevailing in the preheating enclo 
sure 20 by virtue of the inlet orifice 21 for the whole drupes. 
0084. The whole drupes, with their pulp preheated, are 
then transferred from the intermediate enclosure 30 into a 
Sealed reduced-pressure enclosure 40 by any transfer means 
well known to those skilled in the art, for example by means 
of a Screw System present in the transfer duct 32, which in 
this case comes out into a part 40b of the reduced-pressure 
enclosure 40. The enclosure 40 is Subdivided into the 
following three parts: 
0085 a) The top part 4.0a of the reduced-pressure enclo 
sure 40, preferably in the shape of an inverted truncated 
cone, defines a chamber 46 Serving as an expansion chamber 
for the vapors emitted under reduced pressure and entraining 
the vaporized volatile flavors, which are transferred, via an 
upper orifice 41 communicating with a transfer duct 60, into 
a condenser 70, also under reduced pressure, in which the 
partial vacuum is created by a vacuum generator Set 80 well 
known to those skilled in the art. The purpose of the 
preferably inverted conical shape of the top part 4.0a of the 
enclosure is to slow down the emitted vapors and hence to 
prevent the entrainment of Solid particles. 
0086. In the condenser 70, the cooling is effected with the 
aid of a conventional countercurrent indirect cooling circuit 
72, a discharge valve 74 being provided at the bottom of the 
condenser. The Substantially non-flavored, condensed water 
collected at the bottom of the condenser 70 is drawn off by 
a withdrawal and recovery device 76, which also has a duct 
for recycling into the condenser 70 to ensure stabilization of 
the hydraulic level. This device 76 comprises a circulating 
pump 77. 

0087 Furthermore, at the top of the condenser 70, the 
water vapors containing the concentrated flavors are drawn 
off via the duct 75, being Sucked by the device 82, such as 
a liquid ring vacuum pump, and introduced into a concen 
trating device 80, for example a cyclone separator 84, to give 
concentrated acqueous flavors at the bottom of the Separator 
84; these are drawn off via the duct 88 and can be used as 
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Such or for flavoring the oils obtained, for example the pulp 
oils or kernel oils, or the pulp paste obtained elsewhere. A 
duct 90 for Supplying water at the Start of the operating cycle 
can be provided at an intermediate level. In addition, the top 
of the cyclone separator 84 can be in communication with 
the atmosphere. A device 86 is also advantageously provided 
for circulating water in a cooled closed circuit feeding the 
liquid ring pump 82. 
0088 b) The intermediate part 40b is delimited by the 
presence of upper and lower Separating means, 42a and 42b 
respectively, which preferably consist of filter meshes form 
ing Screens, for example of a perforated cylinder, in this case 
fixed or capable of rotating, having orifices which comprise 
Slots or openings of appropriate size for allowing the drupe 
endocarp or pulp to pass through and stopping the drupe 
skins and Stones in order to carry out their physical Separa 
tion. 

0089. In this example, the intermediate part 40b of the 
enclosure 40 also houses an agitating device, Such as 52, for 
favoring a physical Separation of the different constituents of 
the whole drupes, Said device in this case comprising e.g. a 
rotating horizontal shaft fitted with scraper blades 56, 58, 
cooperating with the cylinder 42 which is here of Stationary, 
fixed position. The blades 56, 58 are advantageously of 
offset length to favor Shear effects and hence the physical 
Separation of the pulp from the Stones. According to a 
variant, the agitating device can also comprise a rotatingly 
mounted, perforated cylinder 42 integral with the shaft 54, 
the scraper blades 56, 58 being of fixed, stationary position 
to obtain the same Scraping and shear effects. 
0090 c) The bottom part 40c of the enclosure 40 defines 
a chamber 48 for collecting the pulp passing through the 
cylinder 42, which turns into a purée under the effect of the 
Virtually instantaneous evaporation of the water contained in 
the pulp, culminating in a destructuring of the whole drupes 
with bursting of the pulp. The purée formed in this way 
comprises a mixture of oil, pulp cell debris, water, Skins and 
whole Stones. 

0091. The pulp purée 3 recovered in the chamber 90, 
which is filtered by the cylinder 42, is collected at the bottom 
of the bottom part 40c of the enclosure 40 and accumulated 
in a specific transfer enclosure 100, this purée being Sub 
Stantially or essentially devoid of whole Stones and waxy 
skins. 

0092. The mixture of skins 2 and stones 4 is separated off 
and ends up at a lateral discharge orifice 92 communicating 
via a duct 94 with a transfer device 96, for example with a 
rotary pitch. 
0093. The transfer device 96 constitutes a rotary pitch 
System which also ensures a Seal, Similar to that of the 
intermediate enclosure 30, So as to preserve the partial 
Vacuum present in the enclosure 40. 
0094. Within the framework of the invention, the top part 
4.0a of the partially evacuated enclosure 40 advantageously 
has the shape of an inverted truncated cone So as to restrict 
the Speed of entrainment of the vapors. The partial vacuum 
prevailing in the enclosure 40 is advantageously below 100 
hectopascals and preferably between 50 and 100 hectopas 
cals. 

0.095 The mixture of skins 2 and stones 4 is then sent to 
an intermediate Storage enclosure 110, where they can 
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optionally be dried and Stored for Subsequent processing in 
order to Separate them, which can be effected by any known 
means such as a cyclone ventilator 120. On the one hand this 
gives the skins 2 at the outlet 122, which can themselves be 
ground for use as cattle feed or can be processed specifically 
for the extraction of particular products Such as the waxes. 
0096. As far as the stones 4 are concerned, these are sent 
via the duct 123 to a device 124 for crushing or grinding with 
devices well known to those skilled in the art, which make 
it possible to separate off on the one hand the woody shells 
5, recovered at 126, and on the other hand the kernels 6 at 
the outlet 128, which in this case remain whole with their 
protective film. 

0097. The woody shells 5 are recovered at 126 and 
constitute an energy Source for the enterprise, making it 
possible to favor a calorific balance which ensures that the 
process and apparatus are Self-sufficient in energy terms. 
0098. The kernels 6 recovered via the outlet 128 can 
advantageously be sent to a pressing device 130, affording 
on the one hand a kernel oil KO, which can be used as Such 
in nutrition, cosmetics and pharmacy, kernel oil being well 
accepted and, in the case of olive kernel oil for example, 
being closely related to codeX Sweet-almond oil with its 
inherent presence of Squalene. 
0099. After pressing in the pressing device 130, the 
remaining tissues are called press cakes and are discharged 
at 132 for storage at 134. These cakes 134 represent about 
60% of the total initial matter and the richness in protein 
(30% of mad) and its amino acid composition make them 
comparable to groundnut cakes and another Source usable 
for human and animal nutrition. 

0100. It is also recommended to extract, in the device 
134, a concentrated bitter active principle which, in the case 
of olive drupe processing, comprises mainly oleuropoeo 
Side; this is also present in the leaves of the olive tree and is 
well known in phytotherapy for its vasodilating and 
hypotensive effects. 

0101 Furthermore, the pulp 3 stored in the transfer 
enclosure 100, which is essentially devoid of skins and 
Stones, is transferred by means of any transfer device, for 
example a simple pump (not shown), into an exchange 
device of the tubular type, such as 150, especially for the 
purpose of bringing it to the appropriate temperature for 
extraction operations. 
0102) The pulp 3 coming from the enclosure 100 can thus 
be Subjected to Separation of the aqueous, oily and Solid 
phases by any pressing, centrifugation or natural or forced 
decantation method in the Separating device 160. 
0103). It should be noted that the pulp purée 3 is obtained 
within the framework of the invention without an emulsion, 
making its processing more efficient. 

0104. A pure pulp oil PO is obtained at the outlet of the 
separating device 160. Partially de-oiled pulp tissues PT are 
also obtained and these can optionally be pasteurized and/or 
dehydrated to a greater or lesser extent. 
0105. In one variant, after passing through the device 
150, the pulp purée 3 can be transferred via the valve 152 
into a device 170 in which more or less of the bitterness is 
removed, depending on the maturity of the fruit, and then 
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pasteurized in a pasteurizing device 172 to form a pasteur 
ized pulp oil from which the bitterness has been removed, 
PDPO, while the tissues can be treated in a drying device 
174 to give a dehydrated pulp cake from which the bitterness 
has been removed, DDPC. 

0106 With reference to FIG. 3, the apparatus for the 
processing of the whole drupes according to a Second 
embodiment of the present invention, has been modified in 
comparison to the apparatus shown in FIG. 2 in order to 
present a separation mean of Stone and skin from the pulp, 
including a Substantially vertical rotation axis in opposition 
to FIG. 2 which rotation axis is substantially horizontal. 
Otherwise, the downward parts of the Separation apparatus 
are not drawn in FIG.3 and are identical to the parts of FIG. 
2, in order to simplify the drawing. 

0107 Therefore, the same reference numbers, as those 
used in FIG. 2, are used for the embodiment of FIG. 3 for 
the same parts identical or similar, but increased of 200 in 
order to avoid mistake between the two embodiments. 

0108). Therefore: 
0109) The whole drupes 201 are introduced, preferably 
after washing, into a heating or preheating enclosure 220, 
which is provided with preheating means 224, which can 
comprise Several microwave emitting devices 226 like the 
first embodiment of the FIG. 2. Inside the preheating 
enclosure 20, a device for advancing the whole drupes 222 
is housed for example here a endless Screw, for transferring 
the whole drupes into an intermediate buffer enclosure 230, 
similar to the intermediate buffer enclosure 30 of FIG. 2, but 
here constituting at the same time an introduction pipe for 
transferring the whole drupes into the Sealed reduced-pres 
sure enclosure 240, like reduced-pressure enclosure 40, 
comprising a pipe 232 Similar to pipe 32. 

0110. In this second embodiment, the sealed reduced 
preSSure enclosure 240 comprises a top part 24.0a Similar to 
part 4.0a of the sealed reduced-pressure enclosure 40, an 
intermediate part 240b localised around the introduction 
level of whole drupes through the pipe 232, and a bottom 
part 240c similar to part 40c of FIG. 2. 
0111. In this embodiment, the whole drupes are intro 
duced at an intermediary level of Sealed reduced-pressure 
enclosure 240, which allows to make the whole drupes 
falling under the gravity effect by being furthermore physi 
cally fluidized, helping the evaporation of enclosed water 
present in the pulp tissues for producing an evaporation 
under a stream form of water vapor shown by arrows VE 
ascending inside the Sealed reduced-pressure enclosure and 
in particular up through the top part 24.0a for going outside 
in direction to the pipe 260 similar to pipe 60 of FIG. 2. 
0112. It is emphasized therefore that this embodiment of 
FIG. 3, in comparison to FIG. 2, is different through the 
falling during a few Second fractions of whole drupes inside 
the enclosure around its intermediate level 240b by facili 
tating the water evaporation contained in the pulp which has 
been preheated through the preheating mean 220 and pre 
cisely in a preferred embodiment by microwave means 
224-226. 

0113 As it was described in the first embodiment, the 
evaporation quasi instantaneous of the water contained in 
the pulp gives a cellular destructuration of the pulp. 
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0114. The whole drupes having their water quasi instan 
taneously evaporated falls into the bottom part 240c of 
enclosure 240, defining a separation chamber 248a, 248b, 
which comprises a Stirring means 252 Similar in its function 
to the stirring mean 52 of FIG. 2, but which comprises here 
a Substantially vertical rotation axis instead of an horizontal 
axis like in FIG. 2. 

0115 The rotation axis presents a reference number 254 
and corresponds to the rotation axis 54 of FIG. 2 and can be 
linked to scraper blades 256 and 258 similar to scraper 
blades 56 and 58 of FIG. 2, cooperating here with a 
Stationary cylinder filtration device 242, linked to enclosure 
240c, similar to cylinder filter device 42 of FIG. 2, and 
which is in preference with an inverted truncated cone form 
in order to obtain a narrower bottom part and a larger top 
part. The scraper blades 256 and 258, which are advanta 
geously of offset length, like the other embodiment, to favor 
Shear effects and hence the physical Separation of the pulp 
from the stones. Like the embodiment of FIG. 2, in a 
variant, the Stationary part and the rotative part can be 
eXchanged each other, the filtration cylinder 242 can be 
rotative and the Scraper blades can be stationary. 
0116. It should be noted that the filtration cylinder 242, 
which has the same function as the cylinder 42 of FIG. 2 
allows to filter on one hand the pulp purée 203, which 
comprises a mixture of oil, pulp cell debris, and water, and, 
on the other hand, to retain because there are not filtered, the 
skins 202 and the stones 204, which latter are, under stirring 
effect of scraper blades 256 and 258 or of variant rotating 
filter, progressively been removed to the top for being 
evacuated through the orifice 292 and the pipe 294, similarly 
to orifice 92 and pipe 94 of FIG. 2 for being then treated like 
in the embodiment of FIG. 2. This evacuation is eased by an 
unshown withdrawal pump or Similar. 
0117 This pulp 203 purée, now stored in chamber 248b 
defined between the filter device 242 and the enclosure wall 
240c, which comprises the mixture of oil, pulp cell debris, 
and water, is extracted through the bottom part 240c of 
enclosure 240 through a pipe for eventually feeding an 
intermediate storage enclosure symbolically referenced 300 
similar to storage enclosure 100 of FIG. 2 then a heat 
transfer device 350 similar to device 150 of FIG. 2, the rest 
of the Separation treatment, which comprises on one hand 
Separation of pulp oil, pulp water and pulp cell debris, and 
on the other hand skins and Stones, is the same or Similar as 
with the other embodiment of FIG. 2. 

0118 Within the framework of the invention, it can be 
observed that, if the equipment downstream of the reduced 
preSSure enclosure 40 is not capable of processing the 
quantities of whole drupes harvested, it is possible to remove 
an aliquot of the whole prepared purée 100 from the remain 
der of the processing operation and keep it in troughs in the 
cold, at a temperature of between 2 and 4 C., and under a 
controlled atmosphere for processing at a later Stage, thereby 
giving the industry a greater independence from its Seasonal 
nature and making it possible to work over a larger part of 
the year. 
0119) This purée is easier to store than the whole drupes 
by Virtue of its reduced bulk and, at the Same time, it is 
infinitely easier to control good keeping conditions. 
0120 Thus it is seen that the invention makes it possible 
to recover all the constituents of oil-producing drupes. The 
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apparatus which has now been described, and the proceSS for 
operating it in the essential Steps shown in FIG. 1, are 
applicable to all oil-producing drupes. 

0121 Within the framework of the invention, the pre 
ferred oil-producing drupes are olives, oil-palm drupes or 
fruits and avocado fruits or drupes. 

0122) With palm drupes or fruits, the products are pri 
marily an extremely pure oil derived from the pulp, called 
“palm oil”, and an oil derived from the kernel of the stone, 
called "palm kernel oil', whereas with avocado drupes, the 
products are two avocado oils derived respectively from the 
pulp and from the kernel of the Stone. 

0123. It should be pointed out that, for avocados, the 
proceSS and apparatus according to the invention make it 
possible to obtain a whole pulp purée under continuous rapid 
conditions which avoid oxidation, Said purée Serving as a 
food base for a number of specific human foodstuffs. 

0.124 Finally, the prior separation of the skins and stones 
from the pulp makes it possible to utilize all the co-products 
while at the same time restricting the constitution of liquid 
or Solid polluting effluents, which ultimately become a 
financial burden on the enterprise and/or the environment. 

0.125 Thus the invention makes it possible to solve the 
above-mentioned technical problems and to arrive at a 
Solution which constitutes a decisive technical advance that 
is particularly unexpected for those skilled in the art. 

0126. In the currently preferred embodiment of the pro 
cessing of olives as oil-producing drupes, Tables no. 1 to 5 
below show the weights of the various constituents, their 
proportions by weight and the calorific balance per 100 kg 
of fresh whole olives processed. 

TABLE NO. 1 

Average composition of OLIVES (per 100 k 

Pulp Skins Kernels Shells Total 

Water kg 41 1.6 O.3 1.5 40 to 50 
% 55 2O 15 1O 

O kg 18 O.7 O.7 O.3 18 to 25 
% 24 1O 35 2 

Solids kg 16 5.6 1. 13.2 30 to 40 
% 21 70 50 88 

Total kg 75 - 8 - 2 - 15 1OO 

% - 100 - 100 - 100 - 100 

O127) 

TABLE NO. 2 

Pulp after integral processing (of 100 kg of Olives 

Pulp Skins Kernels Shells Total 

Wa- kg 36 1.5 O.3 1.5 39 
ter % 51 19 15 1O 41 
Oil kg 18 O.8 O.7 O.3 2O 

% 26 1O 35 2 21 
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TABLE NO. 2-continued 

Pulp after integral processing (of 100 kg of olives) 

Pulp Skins Kernels Shells Total 

Sol- kg 16 5.6 1. 13.2 36 
ids % 23 70 50 88 38 

Total kg 70 8 2 15 95 

% 1OO 1OO 1OO 1OO 1OO 

0128 

TABLE NO. 3 

Comparison of whole pulp and pulp after extraction 

Per 100 kg Whole De-oiled 
of olives pulp pulp 

Water kg 32 13 
% 49 43 

O kg 18 to 20 2 to 5 
% 28 7 

Solids kg 15 15 
% 23 50 

Total kg 68 3O 

% 1OO 1OO 

0129 

TABLE NO. 4 

Products derived from integral processing of olives 

Product Weight % water 

Pulp oil 18 to 20 kg O% 
Kernel oil 0.8 to 2 kg O% 
De-oiled pulp 30 to 35 kg 30% 
Kernel press cake 1.2 to 3 kg 30% 
Woody shells of stones 17 to 23 kg 20% 
Aqueous flavors 8 to 10 kg 99% 
Skins 1.5 to 2 kg 30% 
Vegetation waters 20 to 25 kg 100% 

0130 

TABLE NO. 5 

Processing of 100 kg of olives 
CALORIFIC BALANCE 

Mean values 

KW-H 

Woody shells of stones 18 kg 
Calorific power 4000 Kcal/kg 
Calories theoretically available 72,000 Kcal 83.7 
If thermal efficiency is 70% 50,400 Kcal 58.6 
Calories for preheating olives 
(skins + pulp) 

80 kx 0.75 x (90° - 10) = 4800 Kcal 5.6 
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TABLE NO. 5-continued 

Processing of 100 kg of olives 
CALORIFIC BALANCE 

Mean values 

KW-H 

Calories for evaporating water of 
constitution (skins + pulp) 

34 kx 600 = 20,400 Kcal 23.7 

TOTAL 25,200 Kcal 29.3 
Remainder available = 25,200 Kcal 29.3 
Corresponding theoretical 
evaporating capacity = 

42 kg of water 

0131. It is therefore possible to use up to 40 liters of water 
to wash or remove the bitterneSS from the marc originating 
from 100 kg of olives, without having to discard the effluent, 
if the mill is equipped with a dryer or an evaporator. 
0132) Conversely, half of the woody shells of the stones 
would remain available for conversion to fillers and abra 
Sives. 

1-52. (canceled) 
53. A drupe product of improved purity obtained from 

drupes, Selected from the group consisting of a drupe pulp 
oil essentially devoid of kernel oil; a drupe kernel oil 
essentially devoid of drupe pulp oil; a drupe pulp paste 
essentially devoid of shell wood and of kernel oil; a volatile 
aromatic flavouring compound recovered from the drupes 
essentially devoid of drupe pulp oil and of kernel oil. 

54. A drupe product of improved purity obtained from 
drupes, Selected from the group consisting of a drupe pulp 
oil essentially devoid of kernel oil; a drupe kernel oil 
essentially devoid of drupe pulp oil; a drupe pulp paste 
essentially devoid of shell wood and of kernel oil; a volatile 
aromatic flavouring compound recovered from the drupes 
essentially devoid of drupe pulp oil and of kernel oil, Said 
drupe product being obtainable by a process comprising the 
Steps of: 

a) preheating the whole drupes, comprising skins, pulp, 
Stones comprising a shell wood containing a kernel, 
under controlled conditions for carrying out the con 
trolled preheating limited to the pulp thickness includ 
ing its cellular water, and under conditions which 
Substantially avoid the oxidation of the pulp's natural 
antioxidants, 

b) effecting a rapid or virtually instantaneous evaporation 
of a fraction of the preheated water contained in the 
pulp, favoring cellular destructuring limited to the pulp 
with incipient detachment of the pulp from the skins 
and Stones, under conditions which Substantially avoid 
the oxidation of the pulp's natural antioxidants, 

c) separating and recovering the pulp resulting from the 
cellular destructuring due to the partial evaporation of 
the water, essentially devoid of Stones and skins, and of 
the Stones with the skins, essentially devoid of the pulp, 
respectively; 

d) Separating pulp oil and the destructured pulp in the 
form of partially deoiled puree, respectively; and 
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e) recovering the pulp oil essentially devoid of oil derived 
from the Stones and Skins and containing the pulp's 
natural antioxidants, thereby improving the oxidation 
resistance of Said oil. 

55. The drupe product of claim 54, wherein the preheated 
whole drupes are transferred into an evaporation enclosure 
maintained at a pressure below atmospheric pressure, in 
which the evaporation of the fraction of the water contained 
in the pulp produces the cellular destructuring with incipient 
formation of the puree containing the oil, with cooling, and 
the remaining water and cellular tissues resulting from the 
burst or disaggregated pulp, together with the whole Stones 
and the skins. 

56. The drupe product of claim 55, wherein the destruc 
turing pulp and the whole Stones and the Skins are separated 
in a separator or refiner, Said Separator or refiner completing 
by means of agitation or mechanical friction, the physical 
refining of the cellular tissueS of the pulp and the release and 
coalescence of the oily formations contained in the destruc 
tured pulp, and promoting completing the physical Separa 
tion of the destructuring tissueS of the pulp remaining on the 
StOneS. 

57. The drupe product of claim 56, wherein the separator 
or refiner comprises a rotary Screen protected from the air. 

58. The drupe product of claim 56, wherein the separator 
or refiner comprises a rotary Screen working under partial 
Vacuum or an inert atmosphere. 

59. The drupe product of claim 56, wherein the pulp in the 
form of puree resulting from its cellular destructuring, 
Separated from the Stones and skins, is Subjected to a phase 
Separation of a Solid phase, an aqueous phase, and an oily 
phase, to give the pulp oil which is essentially devoid of 
Stone oil, kernel oil and skin oil. 

60. The drupe product of claim 56, wherein the stones are 
Separated from the skins by a physical process of Separation. 

61. The drupe product of claim 60, wherein said physical 
process of Separation is Selected from the group consisting 
of a process involving meshes of appropriate size, a process 
involving vibration, and a proceSS involving ventilation. 

62. The drupe product of claim 61, wherein said physical 
process of Separation is taking place after the Stones and 
skins have been dried. 

63. The drupe product of claim 60, wherein the stones 
Separated from the skins are then mechanically ground So as 
to Separate Woody shells of the Stones from the kernels 
contained in the Stones, the kernels being processed by 
means of an extraction System used to extract oils from the 
kernels under pressure, to give the kernels oil of high 
cosmetic and pharmaceutical value, and a press cake of high 
nutritional value formed by the at least partially deoiled 
tissueS of the kernels, which are recovered. 

64. The drupe product of claim 63, wherein the cake is 
processed further to give an extract and the interactive 
principle for medicinal use. 

65. The drupe product of claim 53, wherein the oil 
producing drupes are Selected from the group consisting of 
olives, oil palm drupes and avocados. 

66. A drupe pulp oil product of improved purity essen 
tially devoid of stone oil contained in the kernel and which 
contains the natural antioxidants present in drupe oil, Said 
drupe pulp oil having an acidity, expressed as oleic acid, of 
less than 1 weight % after Storage for two years at ambient 
temperature. 
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67. A drupe pulp oil product of improved purity essen 
tially devoid of stone oil contained in the kernel and which 
contains the natural antioxidants present in drupe oil, Said 
drupe pulp oil having an acidity, expressed as oleic acid, of 
less than 0.7 g/100g of drupe oil after storage for two years 
at ambient temperature. 

68. The drupe pulp oil of claim 67, wherein said oil is 
Selected from the group consisting of olive oil, palm oil, and 
avocado oil. 

69. A cosmetic composition comprising a productSelected 
from the group consisting of the product as defined in claim 
53. 
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70. A cosmetic composition comprising a product Selected 
from the group consisting of the product as defined in claim 
54. 

71. A cosmetic composition comprising a product Selected 
from the group consisting of the product as defined in claim 
66. 

72. A cosmetic composition comprising a product Selected 
from the group consisting of the product as defined in claim 
67. 

73. A cosmetic composition comprising a product Selected 
from the group consisting of the product as defined in claim 
68. 


