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ABSTRACT 
A biotechnology process that employs membrane teehnology 
for obtaining an extract rich in tannins of ellagic acid from 
blackberries (Rubus spp.) and from other fruits that contain 
these compounds, as well as to the extract obtained using this 
method. The method is essentially based on baromembrane 
teehnologies that allow meehanical separation and effeetive 
fractionation between the polyphenol compounds, by inter
aetions between the physieo-ehemical properties thereof, the 
material of the membrane and the molar mass of same, 
thereby allowing enrichment of a fraetion of the natural 
extract with ellagic acid tannins and modification of the con
tent thereof in terms of anthocyanins and other compounds 
such as sugars and acids. 
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FIGURE 3 
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FIGURE 8 
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METHOD FOR OBTAINING AN EXTRACT 
RICH IN ELLAGIC ACID TANNINS FROM 

FRUITS THAT CONTAIN THESE 
COMPOUNDS, AND RESULTING EXTRACT 

TECHNICAL FIELD 

[0001] This invention is related to the field ofbiotechnol
ogy and the processes that use membrane technology, and 
specifically refers to a method for obtaining an extract rich in 
ellagitannins from the blackberry fruit and from other fruits 
containing these compounds, and the extract obtained using 
said method. 

BACKGROUND OF INVENTION 

[0002] Ellagitannins are compounds that belong to the class 
of polyphenols called hydrolyzable tannins, and are complex 
derivatives of ellagic acid. Recently, it has been suggested 
that ellagitannins (in addition to the ellagic acid produced 
after its hydrolysis and the urolitin-which is derived from 
this molecule due to the action of the intestinal flora) present 
a series of biological activities that are beneficial to human 
health. Specifically, among others, these compmmds: (1) 
have a high potential for the treatment ofhyperglycemia and 
hypertension associated to type 2 diabetes (Pinto Mda, S. et 
al, Journal ofMedicinal Food, 2010, 13 (5), 1027-1035), (2) 
could be used in the treatment of malaria (Dell' Agli, M. et al, 
Malaria Journal, 2010, 9, 208), (3) have the potential to be 
used in the prevention of breast cancer (Adams, L. S. et al, 
Cancer Prevention Research, 2010, 3, 108) and (4) could 
reduce the risk of developing cancer of the colon (Kasimsetty, 
S. G. etal, Journal ofAgricultural andFoodChemistry, 2010, 
58 (4), 2180-2187 and Sharma, M. et al, Journal ofAgricul
tural and Food Chemistry, 2010, 58 (7), 3965-3969). Other 
studies of plant extracts containing ellagitannins demon
strated their antioxidant and antimicrobial properties as well 
as their cytotoxic activity against human cancer cells (Barra
j6n-Catalan, E. et al, Food and Chemical Toxicology, 2010, 
48 (8-9), 2273-2282). 
[0003] In recent years, the pomegranate (Punie a granatum 
L.) has been studied extensively because of the therapeutic 
applications that have been reported for this fruit since 
ancient tünes, and it has been demonstrated recently that this 
fruit acts as an antioxidant, anti-diabetic and hypolipidemic 
agent. It has also been observed that this fruit presents anti
bacterial, anti-inflammatory, antiviral and anti-carcinogenic 
activities. These benefits have been attributed to the phy
tochemicals contained in the fruit, which are primarily 
polyphenols, that, in turn, mainly include hydrolyzable tan
nins, ofwhich ellagitannins are the most important (Vîuda
Martos, M. et al, Comprehensive Reviews in Food Science 
and Food Safety, 2010, 9 (6), 635-654). The vast potential for 
the therapeutic use of pomegranate has resulted in that a large 
part of the scientific literature available on ellagitannins refers 
to those obtained from this fruit. However, it was recently 
discovered that the blackberry ( the fruit produced by some of 
several species of the Rubus genus, of the Rosaceae family), 
specifically Rubus adenotrichus Schltdl., could very well 
have a high ellagitannin content th.an that of the pomegranate 
(Acosta-Montoya, O. et al, Food Chemistry, 2010, 119(4), 
1497-1501 ). The high concentrations of these molecules in 
blackberries at <liftèrent stages of ripening, make them a raw 
material of potential interest in the production of extracts that 
are rich ellagitarniins. 
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[0004] The blackberries used in the study mentioned above 
can be used atthe three stages ofripening presented (FIG. l). 
The chromatogram segments (high performance liquid chro
matography coupled to a diode array detector or HPLC
DAD) at 280 mn of the aqueous ketone blackberry extract 
for this study are shown on FIG. 2. As it can be observed, 
compounds Al, A2 and El, E2 show spectral features in the 
ultraviolet visible (UV-visible) of anthocyanins (Al, A2) and 
ellagitannins (El, E2). These molecules were identified using 
liquid chromatography coupled with mass spectrometry 
(HPLC-MS) and UV visible data from a previous study 
(Mertz, C. et al, Journal ofAgricultural and Food Chemistry. 
2007, 55 (21), 8616-8624). PeaksAl andA2 were tentatively 
identified as cyanidin glucoside and cyanidin malonyl-gluco
side, while peaks El and E2 were identified as lambertianin C 
and sanguin H6. The mentioned study further shown that 
blackberries of the Rubus glaucus species are also an impor
tant source of ellagitamiins. Other studies have shown the 
variety of these compounds that are found in the Apache 
blackberry (Rager, T. J. et al, Journal ofAgricultural and Food 
Chemistry, 2008. 56 (3), 661-669). 
[0005] Methods for obtaining extracts from sources that are 
rich in ellagitam1ins (purified to a greater or lesser extent) 
have been extensively investigated, particularly with regard 
to the use of pomegranates as a source for these compounds. 
Severa! scientific publications, primarily patent applications, 
have been published on this subject. 
[0006] Document US 2006/0269629 discloses a method 
for producing an extract containing phytochemicals from 
pomegranate, by creating a mixture of solids from fruits (peri
carp, seeds, etc.) with water, adding enzymatic preparations 
to degrade the solids (at least partially), increasing the tem
perature of the mixture and, ultimately, removing the residual 
insoluble solids. Document US 2006/0211635, in turn, pre
sents a method for the purification of ellagitannins fmmd in 
pomegranate, by carrying out extraction and purification 
stages with the implementation of extractions using solvents 
(such as methanol) and chromatography with solid polymeric 
adsorbents. In the same manner, document WO 2005/097106 
describes a similar technique, based on extraction and puri
fication using a solid polymeric adsorbent. 
[0007] Document US 2006/0251753 presents a method for 
the production of an extract containing ellagitam1ins derived 
from pomegranate plant materials. To obtain this product, 
consecutive extractions are carried out with solvents such as 
ethanol and acetic ether, with the final concentration carried 
out under vacuum. 
[0008] Document EP 1967079 discloses a method for the 
preparation of pomegranate extracts using whole fruits, 
which are broken up and dispersed in water. After this, the pH 
is adjusted and clarification through filtration or centrifuga
tion is carried out, adsorption occurs in a non-ionic resin and 
elution is produced with an aqueous solution. Lastly, it is 
concentrated by reverse osmosis or nanofiltration and dehy
drated by spray drying, vacuum evaporation or lyophiliza
tion. 
[0009] The examples described above have several draw
backs. Sorne ofthese processes require the use of solvents for 
the extraction of the molecules of interest or to carry out 
desorption of said molecules from the resins (when using 
solid polymeric adsorbents ). Therefore, the final product 
obtained could contain solvent residues, resulting in an 
extract that cannot be qualified as "natural". Other processes 
described may include the excessive addition of water for the 
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extraction of the compounds of interest from the solids of 
fruits, which significantly affects the efficiency of the process 
due to an essential concentration stage would be required, 
increasing the energy costs. Other teclmiques require that 
concentration be carried out under vacuum, which could 
cause thermal damage to the molecules of interest, thus 
affecting the functionality of the fini shed product. 
[0010] To date, no process has been disclosed that allows 
for the separation, purification and concentration of ellagitan
nin, without the use of solvents or high temperatures. In 
particular, no process has been described that allows separat
ing the polyphenolic compounds of interest ( ellagitannins) by 
using the interactions between their physic-chemical proper
ties and the membrane material, in addition to consider its 
1110 Jar mass. 

SUMMARY OF THE INVENTION 

[0011] One abject of the this invention is to obtain a natural 
extract from fruits containing ellagitannins, specifically from 
the blackberry, and particularly from the fully mature Rubus 
adenotrichus Schltdl. blackberry, an extract that is rich with 
ellagitannins and may optionally include different amounts of 
anthocyanins, sugars and acids. The extract ofthis invention 
does not contain chemical residues because the method used 
for the extraction does not involve chemical solvents. In a 
particular embodiment of the invention, the raw material used 
to obtain the extract can be the solid waste obtained after the 
extraction of the juice from blackberry. 
[0012] To obtain the extract of the invention, membrane 
technologies are applied which allow a mechanical separa
tion or effective fractionation between the polyphenolic com
pounds in the extract, according to their molar mass and 
depending on their affinity for the membranes, making it 
possible to enrich one of the extract fractions with ellagitan
nins and to modulate the anthocyanin content (apart from 
sugars and acids) in it, by choosing the membrane material for 
this and regulating its filtration capacity and the transmem
brane pressure applied in the process. 
[0013] In contrast with other techniques, the method of the 
invention does not use chemical solvents, which entails a 
significant reduction in process costs and greaterpreservation 
of the quality of the extract obtained. 
[0014] In su111111ary, it can be said that the invention consists 
in the development of a process comprising an extraction 
stage or step by using enzymatic preparations and pressing 
operations, a clarification stage by microfiltration to remove 
the insoluble solids in suspension, a fractionation stage by 
ultrafiltration or nanofiltration, that enables the separation of 
ellagitannins from the other soluble compounds, a purifica
tion stage by diafiltration and finally a concentration stage. 
[0015] By applying the process described, the resulting 
product has a high concentration of ellagitaunins (for the 
Rubus adenotrichus Schltdl. blackberry, these correspond to 
lambertianin C and sanguine H6), a changeable concentration 
of anthocyanins and other water-soluble molecules (such as 
sugars) and low concentrations of organic acids. 
[0016] The present invention establishes that while ellagi
taunins present molecular weights between 1 800 and 2 900 
Da, and anthocyanins between 450 and 550 Da, it is quite 
surprising that during ultrafiltration with membranes with a 
filtration capacity of up to 50 000 Da, 100% of ellagitaunin 
retenti on is obtained, while a partial retenti on of anthocyanins 
is observed, which means that, from a technical standpoint, 
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the separation of ellagitannins is much easier and Jess expen
sive than might be envisaged, if the process of this invention 
is applied for that purpose. 
[0017] The proposed invention can also be applied to ail 
fruits containing ellagitamüns, such as (but not limited to) the 
pomegranate, raspberry, strawberry, grape, blackberry and 
several other species of Rubus genus, but preferably the 
blackberry. 
[0018] Regarding the specific use of the extract that is 
obtained with this invention, it is anticipated that it can be 
used in the food industry as an additive (liquid or powder, if 
dehydrated with conventional teclrnologies such as lyo
philization or spray drying) to increase ellagitannin content in 
liquid foods such as juices or drinks, or in solid foods such as 
cereal and fruit bars, breakfast cereals, and others. 
[0019] Since the extract produced by the method of the 
invention could undergo a change in coloration due to the 
decrease of the anthocyanin content, this would also allow for 
a broader application of the product, in the pharmaceutical 
industry for the production of medications with specific prop
erties, in the food industry in the making of nutritional supple
ments, and also in the cosmetic industry. 
[0020] Therefore, one abject of the present invention is to 
provide a method for obtaining an extract that is rich in 
ellagitmrnins from fruits containing these compounds (par
ticularly the fully mature Rubus adenotrichus Schltdl. and 
Rubus glaucus blackberries). Said method comprising the 
stages of: 

[0021] i. extraction of the liquid fraction from fruit or 
fruit wastes by pressing and using enzymes; 

[0022] ii. clarification of the liquid fraction obtained in 
stage (i) through tangential microfiltration; 

[0023] iii. permeate fractionation after the tangential 
microfiltration stage; 

[0024] iv. (ii) through ultrafiltration and nanofiltration; 
[0025] v. purification by diafiltration of the fraction 

retained by the membrane in the previous filtering pro
cess (iii); and 

[0026] vi. final concentration of an ellagitaunin rich 
extract using thennal and athennal teclrnologies such as 
reverse osmosis, osmotic evaporation or combined pro
cesses. 

[0027] FIG. 3 shows a flow chart for the method of the 
present invention, detailing the stages mentioned above. 
[0028] In the method provided by the invention, a mechani
cal pressing process that is carried out in c011junction with an 
enzyme treatment using cellulolytic and pectinolytic 
enzymes, or mixtures and combinations of said enzymes, it is 
achieved the extraction of the molecules of interest. 
[0029] When fruits are used as the raw material, pressing is 
carried out under certain operating conditions that are impor
tant to the result obtained, such as, for example: pressing may 
be continuons or discontinuons, with an applied pressure 
between 2 000 and 10 000 kPa, for periods of time between 5 
and 40 minutes, against a mesh with an aperture size between 
0.2 and 1 mm. Thejuice obtainedis thenmixedagain with the 
solid residues and an enzymatic preparation is added, which 
has at least one pectinase activity corresponding to a polyga
lacturonase activity (EC 3.2.1.15) higher than 100 UE-mL-1 

(and/or a pectin lyase activity (EC 4.2.2.10) higher than 100 
UE-mL- 1

) and at least one cellulase activity corresponding to 
an endocellulase activity (EC 3.2.1.4) higher than 20 
UE-mL-1 and/or an exocellulase activity (EC 3.2.1.91) lügher 
than 1 UE-mL-1

. A concentration of the enzymatic prepara-
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tian between 10 and 500 mg·kg- 1 is used, with temperatures 
between 20 and 50° C., and action tünes between 30 and 90 
minutes. 
[0030] Enzymatic activities are expressed in EU (Enzy
matic Units ), that is to say, in micromoles ofreducing groups 
released from a standard substrate. Said substrates include 
polygalacturonic acid for the polygalacturonase activity (EC 
3.2.1.15); highly esterified citric pectin (80%) for the pectin
lyase activity (EC 3.2.1.4) and crystalline cellulose for the 
exocellulase activity (EC 3.2.1.91 ). The standard experimen
tal conditions for the determination ofthese enzymatic activi
ties are as follows, respectively: pH 4, at 30° C.; pH 6 at 40° 
C.; pH 4.6 at 38° C. and pH 4.8 at 50° C. 
[0031] Pressing is applied again, under certain operating 
conditions: which may be continuous or discontinuous, with 
an applied pressure between 2 000 and 10 000 kPa, forperiods 
oftime between 5 and 40 minutes and against a mesh with an 
aperture size between 0.2 and 1 mm. 
[0032] The previous stage allows for the removal of large 
part of the insoluble solids in suspension, such as residues 
from the cell walls and seeds. The liquid fraction obtained 
after this stage has a high extraction yield for polyphenolic 
compounds, allowing to extract between 60 and 90% of the 
initial content of anthocyanins and ellagitanuins. 
[0033] When using fruit wastes as the raw material, the 
compounds of interest are extracted under certain operating 
conditions that are important to the result obtained. Said 
conditions are, for example: the addition of water, that has 
been previously acidified to a pH between 3.0 and 5.0, in 
varying proportions in relation to the mass of residue between 
1 and 10, allowing the mixture to stand for a period of time 
between 20 and 120 minutes, at a temperature that is kept 
between 20 and 50° C., with varied or constant stirring. An 
enzymatic preparation that has at least one pectinase activity 
corresponding to a polygalacturonase activity (EC 3.2.1.15) 
higher than 100 EUmi-1 (and/or a pectinlyase activity (EC 
4.2.2.10) higher than 100 EUmt1

) and at least one cellulase 
activity corresponding to an endocellulase activity (EC 3.2. 
1.4) higher than 20 and/or an exocellulase activity 
(EC 3.2.l.9l)higherthan 1 EUmL-1 is thenadded.Anenzy
matic preparation concentration between 10 and 500 mg·kg- 1 

is used, with temperatures between 20 and 50° C., and action 
times between 30 and 90 minutes. 
[0034] After the extraction period, the solids are removed 
by filtration through a mesh with an aperture size between 1 
and 5 mm. This extraction process can be repeated consecu
tively 1 to 4 times, retaining and mixing the aqueous frac
tions. 
[0035] Finally, pressing is applied to the solid residue, 
which may be continuous or discontinuous, with pressures of 
between 2 000 and 10 000 kPa, for 5 to 40 minutes, using a 
mesh aperture size between 0.2 and 1 nnn. The resulting 
liquid is mixed with the aqueous fractions obtained in the 
previous stage. 
[0036] This stage of pressing and enzymatic extraction 
allows for the removal of a large part of the insoluble solids in 
suspension, such as residues from the cell walls and seeds. 
The liquid fraction obtained after this stage has a high extrac
tion yield of polyphenolic compounds, allowing to extract 
between 30 and 90% of the initial content of anthocyanins and 
ellagitamüns. 
[0037] The liquid fraction obtained in the previous stages is 
then clarified using microfiltration technology, with a mem
brane that can be either organic or inorganic, preferably with 

3 
Nov. 20, 2014 

a pore size between 0.05 and 1.0 µm. The operation is carried 
out under certain conditions such as: a tangential velocity 
between 4 and 7 , a transmembrane pressure between 
120 and 350 kPa, and a temperature between 25 and 50° C. 
This filtration is continued until a volume reduction factor 
(VRF) between 5 and 30 is obtained. 
(0038] As a result of the tangential micro filtration, ail of the 
insoluble solids suspended in the extract are removed, the 
permeate is microbiologically stable (if pore sizes below 0.2 
microns are used) and a high concentration of polyphenolic 
compounds is obtained in this fraction ( compounds of inter
ested are not retained during this operation). 
(0039] The retentate resulting after the microfiltration 
operation can be considered as fruit residue, and compounds 
of interest can be extracted by following the stages above 
described. 
[0040] After the stage that completely removes the 
insoluble solids in suspension by microfiltration, a permeate 
containing only soluble solids is obtained, which then is 
submitted again to a membrane separation (fractionation), 
specifically ultrafiltration or nanofiltration, with an organic or 
inorganic membrane, that is tubular or fiat, with a filtration 
capacity between 0.1 and 50 kDa, and an applied transmem
brane pressure between 250 and 4 000 kPa. This operation is 
carried out under certain conditions: a tangential velocity 
between 0.2 and 4 m·s- 1

, and a temperature between 25 and 
50° C. The operation is continued until a volume reduction 
factor (VRF) between 5 and 30 is obtained. 
[0041] In this new fractionation, it is observed that the 
soluble molecules, such as anthocyanins, sugars and acids, 
are not fully retained in the membrane and a portion can pass 
on to the permeate, depending on the retention degree. The 
ellagitanuins are completely retained by the membrane, 
which makes it possible to carry out the separation and con
centration ofthese molecules. 
(0042] From these ultrafiltration or nanofiltration opera
tions, two fractions are obtained: 
(0043] (a) a permeate that is a liquid fraction with a high 
concentration of primarily soluble molecules such as su gars 
and acids. This fraction may contain anthocyanins in varying 
amounts, depending on the filtration capacity of the mem
brane and the transmembrane pressure applied, and 
[0044] (b) a retentate that is also a liquid fraction with a 
high concentration of ellagitannins, a varied concentration of 
anthocyanins and a low concentration of other soluble mol
ecules, such as sugars and acids. The concentration of ellagi
tannins in the retentate is directly proportional to the VRF 
obtained during ultrafiltration and also depends on the con
centration of molecules in the raw material used for this stage. 
(0045] The retentate obtained in the previous stage is puri
fied through diafiltration, using an organic or inorganic mem
brane, that is tubular or fiat with a filtration capacity between 
0.1 and 50 kDa, and an applied transmembrane pressure 
between 250 and 4 000 kPa. This operation is carried out 
under certain conditions: a tangential velocity between 0.2 
and 4 m·s- 1

, and a temperature between 25 and 50° C. Dia
filtration is carried out at a constant volume, adding purified 
water at the sanie fiow rate as the penneate. This filtration is 
continued until a purity of 90%, with regards to the other 
soluble solids present in the retentate, is obtained for the 
ellagitamüns. 
(0046] This diafiltration stage is designed to facilitate the 
separation of ellagitanuis from other soluble molecules. 
Thus, it is observed the same effect described for the fraction-
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ation stage: soluble molecules such as anthocyanins, sugars 
and acids, are not fully retained in the membrane and pass into 
the permeate. Since the acids pass through ultrafiltration and 
nanofiltration membranes when washed through with water, a 
deacidification of the extract also occurs, which eliminates up 
to 80% of retained acids. The ellagitannins are completely 
retained by the membrane, which makes it possible to carry 
out the purification of thcse moleculcs. 
(0047] From this diafiltration operation, using the same 
membranes and conditions used in the fractionation stage, 
two fractions are again obtained: 
(0048] (a) a pem1eate that is a liquid fraction with a high 
concentration of primarily soluble molecules such as sugars 
and acids, and 
(0049] (b) a retentate that is also a liquid fraction with a 
high concentration of ellagitamlins, and a low concentration 
of primarily soluble molecules, such as anthocyanins, su gars 
and acids. This stage does not result in the concentration of 
ellagitannins because the volume of the retentate remains 
constant. but there is a purification of these molecules due to 
the output of anthocyanins, sugars and acids through the 
permeate. 
(0050] The retentates obtained during the fractionation 
(through ultrafiltration and nanofiltration) and purification 
(through diafiltration, with ultrafiltration and nanofiltration 
membranes) stages can be further concentrated underthermal 
or athermal conditions, and prefcrably undcrthe latter so as to 
minimize the degradation of the compounds of interest. In 
particular, convcntional technologies may be used or ather
mal membrane technologies, such as osmotic evaporation 
and reverse osmosis may also be used. Said extract concen
trate may then be dehydrated through conventional technolo
gies, such as lyophilization or spray drying, thereby resulting 
in a powdered extract. 
(0051] The method of the invention is particularly useful 
for obtaining an extract with a high ellagitannin content, 
when fruits such as the tropical mountain blackberry Rubus 
adenotrichus Schltdl. or Rubus glaucus are used as the raw 
materials. 
(0052] The ellagitannin rich extract that is the abject of the 
present invention, is characterized by having a content of 
these compounds that makes up between 50 and 90% of the 
mass on dry basis, with an anthocyanin content that may vary 
between O and 50% of the mass on dry basis, depending on the 
filtration capacity of the membranes and the transmembrane 
pressure applied during filtration stages that are carried out as 
part of the process of the invention. 
(0053] Other additional abjects of the invention are a nutri
tional composition comprising the extract obtained through 
the process of the invention that also includes a nutritional 
acceptable excipient; a pharmaceutical composition compris
ing the extract and a pharmaceutically acceptable excipient 
and a cosmetic composition comprising the extract and a 
cosmetically acceptable excipient. 

BRIEF DESCRIPTION OF DRAWINGS 

(0054] FIG. l shows the blackberries (Rubus adenotrichus 
Schltdl.) used in the study conducted before the invention, in 
order to establish the chemical composition of the fruits for 
three different stages of ripening. 
(0055] FIG. 2 shows the segments of the chromatograms 
obtaincd through high performance liquid chromatography 
coupled to a diode array detector (HPLC-DAD) at 280 lllll of 
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the aqueous-ketone blackberry extract for the three stages of 
ripening, from the study referred to above. 
(0056] FIG. 3 prcsents a flow chart for the method of the 
present invention for obtaining of an extract rich in ellagitan
nins from the blackberry fruit. 
(0057] FIG. 4 shows the evolution of the permeate flow 
when the VRF is varied during the microfiltration operation. 
It presents the results obtained by applying two fonns of 
extraction from raw materials: continuons or discontinuons 
pressing. 
[0058] FIG. 5 shows the values for a) anthocyanin concen
tration, b) ellagitamùn concentration and c) the antioxidant 
capacity of the juice fractions (permcate and rctentatc ), 
according to four enzymatic preparation concentrations used 
(Klerzyme 150® ). The values for raw materials are shown for 
reference. The error bars show a standard deviation for n=2. 
(0059] FIG. 6 shows the behavior of a) the anthocyanin 
concentration, b) the ellagitannin concentration and c) the 
antioxidant capacity of the juice fractions (permeate and 
retentate ), throughout the course of the operation. The values 
for raw materials are shown for reference. The error bars show 
a standard deviation for n=4. 
(0060] FIG. 7 shows the values for a) anthocyanin concen
tration, b) ellagitannin concentration and c) the antioxidant 
capacity of the juice fractions (permeate and retentate ), 
according to three ranges oftransmembrane pressure applied. 
The values for raw material are shown for reference. The error 
bars show a standard deviation for n=2. 
(0061] FIG. 8 graphically presents the triglycerides con
centration in the bloodstream (mg·dL-1

) for healthy volun
teers that have been subjected to a diet rich in carbohydrates 
and fats for one week, before and after the intake of sugar 
water (A) or a drink made from micro filtrated black berry 
juice (B). 
(0062] The present invention will be described in further 
detail in the following examples of its embodiments, which 
are presented as an illustration of the invention and should, in 
no way, limit its scope. 
[0063] FIG. 9 shows the cytotoxic effect of the microfil
tered (A) and ultrafiltered (B) blackberry juices (A) at differ
ent dilutions on cultured 3T3 murine fibroblasts. It shows the 
average of 3 replicates for each treatment. The viability rate 
was calculated based on the absorbance (570 mn) obtained 
through MIT staining. 
[0064] FIG. 10 shows the protective (A) and restorative (B) 
effects of the microfiltered (MTF) and ultrafiltered (UF) 
blackberry juices at different dilutions on 3T3 murine fibro
blasts treated with UVB (30 min). It shows the average of3 
replicates for each treatment. The viability rate was calcu
lated based on the absorbance (570 mn) obtained through 
MIT staining. The control refers to 3T3 cells treated with 
UVB, without blackberry juice. 
(0065] FIG.11 shows the protective effect of the blackberry 
extract on oxidative stress induced in liposomes (A) and liver 
homogenates (B). Each value is the mean:tDE (three inde
pendent experiments). *p<0.05, **<0.01 compared to the 
controls not treated with the blackberry extract. 
(0066] FIG.12 shows the inhibitory effect of the blackberry 
extract on induced superoxide production in THP-1 ce Ils: (A) 
Dose-response assay (B) Kinetic assay. Each value is the 
mean:tDE (four independent experiments). *p<0.05, **<O. 
01 compared to the contrais not treated with the blackberry 
extract. 
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(0067] FIG.13 shows the effect of the blackberry extract on 
nitrite production induced by LPS+IFNy: (A) 4 hour pre
treatment with blackberry extract, (B) 24 hour pre-treatment 
with blackberry extract. The data is expressed as the 
mean±DE based on three different experiments, perfonned in 
triplicate. 

(0068] The present invention will be described in further 
detail in the following examples ofits embodiment, which are 
presented as an illustration of the invention and should in no 
way limit its scope. 

DETAILED DESCRIPTION OF THE INVENTION 

Example 1 

Mechanical and Enzymatic Extraction of a Liquid 
Fraction with High Content ofEllagitarnrins from 

Blackberry Fruits 

(0069] Starting raw materials contain high concentrations 
of ellagitannins, particularly are the fruits of the tropical 
mountain blackberry Rubus adenotrichus Schltdl or Rubus 
glaucus, or the residues that results after the juice extraction 
from said fruit. This raw material primarily contains polyphe
nolic compounds such as the anthocyanins and tannins men
tioned. Table 1 shows the average relevant typical composi
tion of 9 samples of mature R. adenotrichus blackberries. 

TABLE 1 

Chemical properties of the R. adenotrichus blackberry * 

Assessed parameter 

Moisture (g · 100 g ofsample-1) 

Anthocyanins (mg cyanadin-3-glucoside · g of 
saruple-1) 

Ellagitannins (mg ellagic acid · g of 
saruple-1) 

Antioxidant capacity (ORAC) (µmol TE · g of 

(
0 Brix)** 

pH 
Acidity (g malic acid · 100 g ofsample-1

) 

Glucose 
Fructose 
Sucrose 

Wet 
basis 

83.8 ± 0.5 
1.22 ± 0.05 

3.0 ± 0.1 

74 ± 3 

9.1 ± 0.1 
2.61 ± 0.01 
2.22 ± 0.06 
1.48±0.06 

1.5 ± 0.1 
ND*** 

*Average± confidence interval (n = 9), confidence interval of95%, 

** Data corrected for acidity, 
*** Less than 0.2 g · 100 g of sample-1, 

NA= not applicable, 
ND = not detectcd, 
TE = Trolox Equivalent 

Dry 
basis 

NA 
7.6 ± 0.2 

19 ± 2 

466 ± 18 

NA 
NA 

13.9 ±0.5 
9.2 ±0.4 
9.6 ± 0.8 
ND*** 

(0070] The mentioned starting raw material (in this case the 
variety ofblackberry Rubus adenotrichus, completely ripen) 
is submitted to a mechanical-enzymatic extraction. The 
blackberries, which are usually supplied in a frozen state, are 
thawed for 36 hours at 2° C. Then, the liquid fraction is 
extracted through discontinuons pressing with a press, such 
as a Hydraulic Shop Press OTC 25 Ton, by applying 3 000 kPa 
of pressure on the fruit ( which is located in a mesh with an 
aperture size of0.7 111111) for 10 minutes. 

(0071] The liquid and solid fractions obtained are then 
mixed in an appropriate container, heat is applied until the 
mixture reaches 35° C., and an enzymatic preparation, 
selected from those shown in Table 2, is added. 
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Enzyrnatic 
preparation 

Klerzyme 
150 ®* 
Clarex 
Citrus 12 
XL®* 
Rapidase 
Vegetable 
Juice ®* 

TABLE2 

Activities of the enzymatic preparations used 
in the extraction ofblackbeny juice. 

Activity (UE · rnL - 1
) 

Pectin- Poly- Pectin- Endo-
lyase galacturonase esterase cellulase 

344 866 409 112 

317 549 350 112 

188 369 433 124 

*DSM Food Specialties 

Exo-
cellulase 

4 

36 

10 

(0072] The action time for the enzymatic preparation is 75 
minutes, during which the temperature should be maintained 
at 35° C. After this, the pressing operation is applied again, 
which in this case may be discontinuons, for example, using 
the press Hydraulic Shop Press OTC 25 Ton, with a mesh 
aperture size of0.7 nun, and an applied pressure of3500 kPa 
for 15 minutes, or continuously, for example, using the Chish
olm Ryder screw press, with a mesh aperture size of 0.9 111111, 

and an applied pressure of 2000 kPa. 

(0073] FIG. 4 shows the evolution of the permeate flow 
(L·h-1 ·m-2

) when the VRF is varied duringthe microfiltration 
operation, according to the raw materials used in this opera
tion, whether continuons or discontinuons pressing is 
applied. As it can be observed from this figure, the permeate 
flow values obtained when discontinue pressing is applied for 
extracting the juice from the raw material, are higher than the 
ones obtained with continue pressing. This is due to the pres
ence of a higher concentration of suspended insoluble solids 
in the juice supplied when using continuons pressing, which 
can cause increased clogging of the membrane and therefore 
a decrease in the flow of the permeate. 

[0074] The enzymatic concentration applied in each ofpre
vious stages should preforably be 250 mg·kg-1 or higher. 
Table 3 shows the results of raw juice yields obtained and the 
concentrations of the compounds of interest therein, by vary
ing the concentration of the Klerzyme 150® enzymatic 
preparation. 

(0075] The activity of the enzymatic preparation is consid
erable, as seen in Table 4, where it can be seen the effect of the 
addition of the Klerzyme 150 ® enzyme on the juice yield 
obtained and the concentration of the compounds of interest 
therein. 

TABLE3 

Concentration Anthocyanins (mg 
-3-

1000 1.13 ± 0.06° 0.93 ± 0.06° 
500 0.98 ± 0.03" 0.85 ± 0.08" 

71.7 ± 0.8° 
70 ± l"b 
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TABLE 3-continued 

Changes in the varied results measured when evaluating the 
effect of the concentration of the enzymatic preparation 
Klerzyme 150 ®, applied for obtaining a liquid fraction 
enriched in the compounds of interest from blackberries. 

Concentration 
of enzymatic 
preparation 
(mg· 

0.05). 

250 
150 
50 

Enzymatic 
tJ·eatment 

Klerzyme 
150 ® (250 
mg· kg-1) 
Without 
enzymatic 
preparation 

Averages 
0.05). 

Antnoc:yan1ns (mg 
-3-

of sample~1~ 

TABLE4 

Anthocyanins (mg 
cyanadin -3-
glucoside · g 
of sample-1) 

1.13 ±0.)2a 

0.83 ± 0.06b 

Ellagic acid 
tannins (mg 

ellagic acid · g 
of sample-1) 

0.89 ± 0.10a 

0.63 ± 0.09b 

Jnice 
extraction 

yield 
(g · 100 

Juice 
extraction 

yield 
(g · 100 g-1) 

68 ± la 

62 ± 3b 

[0076] FIG. 5 also shows that the use of different concen
trations of the Klerzyme 150 ® enzymatic preparation does 
not significantly decrease the concentration of the com
pounds of interest in the permeate obtained (nor of the anti
oxidant capacity, measured with the ORAC method) with 
regards to values observed in the raw materials used, when 
applying the tangential microfiltration operation. 
[0077] After the second pressing. liquid fractions are 
obtained from the blackberry frnit of the, which have charac
teristics that are similar to those shown in Table 5. From the 
information provided in this table, it can be observed that the 
extraction of 66 to 87% of the anthocyanins and 23 to 60% of 
the ellagitannins was possible. It can also be observed that the 
resulting juices have a low content of insoluble solids in 
suspension and low values ofturbidity. 

TABLES 

Physic-chemical characteristics of the liquid fractions 
obtained from the mechanical-enzymatic extraction of 

blackbeny fmits. using two pressing operations. 

Discontinuons Continuons 
Parameter under review pressing pressing 

Yield(o/o) 76 ± la 75 ± 3" 
Moisture · 100 of sample-1) 92.67 ± 0.06" 91 ± 2a 
Soluble (' 8.25 ± O.ü3b 9.00 ± 0.03a 
pH 2.784 ± o.oosa 2.792 ± 0.003a 
Acidity (g malic acid · 100 g of 2.48 ± o.oë 2.77 ± 0.08" 
sample-1) 
Insoluble solids in 0.8 ± 0.3b 19 ± 3" 
(g·lüüg 
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TABLE 5-continued 

Physic-chemical characteristics of the liquid fractions 
obtained from the mechanical-enzymatic extraction of 

blackberry fmits, using two pressing operations. 

Paramete1· under review 

Tnrbidity (NTU) 
Anthocyanins 
glucoside · g 
Ellagitannins (mg 
of sample-1) 

Discontinnous Continuons 
pressing pressing 

218±3lb 11000±2975" 
0.80 ± 0.04b 1.06 ± 0.08a 

0.7 ± 0.1 b 1.8 ± 0.3a 

Example 2 

Obtaining a Clarified Product with a High 
Ellagitannin Content Through Tangential 

Microfiltration 

[0078] The liquid fraction obtained during the pressing and 
enzymatic treatment stage, is processed through the applica
tion of tangential micro filtration, over a multichannel tubular 
ceramic membrane with a pore diameter of0.2 µm, at a speed 
of 5 , the application of transmembrane pressure of 200 
kPa and a temperature of 35° C. Ali the insoluble solids in 
suspension are removed with this stage and a microbiologi
cally stable penneate is obtained, if a membrane with a pore 
size less than or equal to 0.2 µm is used. A clarified juice 
(permeate) is obtained after the micro filtration operation, that 
preserves the same antioxidant qualities as well as the same 
ellagitannin and anthocyanin concentrations of the raw mate
rial. 

(0079] FIG. 6 shows that the application of tangential 
microfiltration does not significantly decrease the concentra
tion of compounds ofinterest in the permeate obtained (nor of 
the antioxidant capacity, measured with the ORAC method), 
in comparison to the values obtained from the raw material 
used, at different VRP values. FIG. 7 shows how the applica
tion of different transmembrane pressures during tangential 
microfiltration, does not significantly decrease the concentra
tion of the compounds of interest in the obtained penneate 
(nor of the antioxidant capacity, measured with the ORAC 
method). On the other hand, Table 6 presents an example of 
the characteristics of the juice obtained before and after the 
tangential microfiltration. 

TABLE6 

Initial Micro-
filtrated 

Assessed parameter juice 

90.7 ± 0.2 90.7 ± 0.2 
1.5 ± 0.1 ND** 

452 ± 100 0.08 ± 0.01 

9.0 0.3 9.01 0.02 
1.27 ± 0.03 1.30 ± 0.07 
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TABLE 6-continued 

Example of characteristics for blackberry juice 
before and after tangeutial microfiltratiou. * 

Initial 

Assessed parameter 

Micro
filtrated 

juice 

Ellagitannius (mg ellagic acid · g of 
sample-1) 

0.58 ± 0.04 0.64 ± 0.07 

** Less than 0.3 g · 100 " 0 +' 00 m"1.-, 

*** Data corrected for acidity, 

ND = no detected 

Example 3 

Fractionation of the Clarified Blackberry Extract, 
Through Ultrafiltration 

(0080] The pem1eate obtained after applying the microfil
tration operation is fractionated by applying ultrafiltration 
membrane technology. To do this, it is selected a fiat mem
brane, with a filtration power of 5 000 Da. The conditions of 
the ultrafiltration operation are: a transmembrane pressure of 
3 500 kPa, a tangential speed of2 m·Ç 1 and a temperature of 
35° C. 

(0081] The retentates observed during the application of 
ultrafiltration, after 1 hour of operation (VRF of 1.13) are 
shown in Table 7. 

TABLE 7 

Assessed parameter 

Soluble solids (' Brix) 

Total ellagitannius 

ultrafiltration 

Retention (%) 

39.2 ± 0.2 
38.2 ± 0.8 
91.8 ± 0.7 
98.6 ± 0.2 

*Average± confidence interval (n = 2), level of confidence of95%) 

(0082] The ultrafiltration operation is completed when a 
volume reduction factor (VRF) of 10 is obtained. 

Example 4 

Fractionation of the Clarified Blackberry Extract, 
Through Nanofiltration 

(0083] The pem1eate obtained after applying the microfil
tration operation, is alternately fractionated by applying 
nanofiltration membrane technology. To do this, it is selected 
a fiat membrane, with a filtration power of 500 Da. The 
conditions for the nanofiltration operation are: a transmem
brane pressure of2 OOOkPa, a tangential speedof2 m·Ç1 and 
a temperature of 35° C. 

(0084] The retentates observed during the application of 
nanofiltration, after 4.5 hours of operation (VRF of 1.57) are 
shown in Table 8. 
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TABLES 

Reteutates observed during the na.nofiltration 
operatiou of clasified blackberry juice *. 

Assessed parameter 

Soluble solids (' Brix) 
Acidity 
Total authocyanius 
Total ellagitannins 

Reteution (%) 

93.7 ± 0.6 
82 ±3 

101 ± 10 
106 ±4 

* Average ± confidence interval (n = 3), with a confidence level of 95% 

(0085] The nanofiltration operation is completed when a 
volume reduction factor (VRF) of 10 is obtained. 

Example 5 

Purification of the Clarified Blackberry Extract, 
Through Diafiltration 

(0086] The retentate obtained after applying the ultrafiltra
tion operation, is diafiltered at a constant volume, using the 
sanie membrane and the same conditions described in the 
ultrafiltration' s operation. The retentates observed during the 
application of diafiltration, after 2.5 hours of operation, are 
shown in Table 9. 

Assessed parameter 

Soluble solids (0 Brix) 
Acidity 
Total anthocyanius 
Total ellagitanuins 

TABLE9 

Reteution (%) 

47 ±2% 
41.6 ± 0.5 
96.0 ± 0.3 
98.9 ± 0.5 

* Average ± confidence interval (n = 4 ), lev el of confidence at 95% 

(0087] The diafiltration operation is completed when a 
purity level of80% is achieved for ellagitannins (in relation to 
the other polyphenols). 

Example 6 

Concentration of the Ellagitannin Rich Extract, 
Through Osmotic Evaporation 

(0088] The resulting product from the previous stages is 
concentrated through osmotic evaporation, until a concentra
tion factor of 5 is obtained. Table 10 shows the effoct of the 
application of osmotic evaporation on clarified blackberry 
juice, using a hollow fiber membrane, a saturated solution of 
calcium chloride as an osmotic solution, and overpressure of 
the product at 100 kPa. The operation was carried out at 10° 
C. 

TABLE 10 

Characteristics of clarified blackberry juices 
( couceutrated and non coucentrated)*. 

Assessed parameter 
Clarified 

juice 

Couceutrated 
clarified 

juice 

Moistnre 
Soluble 

90 ±1 
10 ±1 

38.43 ± 0.07 
65.567 ± 0.007 
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TABLE 10-continued 

Characteristics of clarified blackberry juices 
( concentrated and non concentrated i*. 

Concentrated 
Clarified clarified 

Assessed pararneter 

Total polyphenols (mg gallic acid · mL 
of sarnple-1) 

juice 

2.6 ± 0.2 

*Average± confidence interval (n = 3), level of confidence at 95% 

Example 7 

juice 

18.9 ± 0.2 

Use of Micro Filtered Blackberry Juice as a 
Functional Food and its Protective EffectAgainst 

Oxidative Stress in Healthy Volunteers 

[0089] In a clinical trial conducted jointly by the Center for 
Science and Food Technology (CITA based on its initiais in 
Spanish) and the Pharmaceutical Research Institute (INIFAR 
based on its initiais in Spanish) at the University of Costa 
Rica, the effects of the ingestion of a drink made from micro
filtered blackberry juice on specific lipid profile markers and 
the antioxidant capacity in 15 healthy volunteers, who were 
subjected to a diet rich in fat and carbohydrates for a week, 
were evaluated. 
[0090] The group ofhealthy volunteers (n=l5; 4 males, 11 
females, average age 25±4 years, with a range of34-20 years) 
underwent treatruent with a beverage made from microfil
tered blackberry juice and a placebo using a randomized 
crossover experimental design. Participants received a bal
anced diet low in antioxidants during the three days before the 
start of the study. Later, a challenge diet rich in fat and car
bohydrates was administered for a week, eliminating fruits, 
vegetables. coffee, tea, chocolate and any known product 
with antioxidant qualities. During this period the participants 
received the blackberry beverage or placebo, as appropriate, 
at a volume of 250 ml per day three tünes a day. In order to 
prepare the beverage, water was added to the pure microfil
tered blackberry juice at a 50/50 ratio(% m/m) and sugar ad 
libitum. The placebo consisted of a sugary beverage low in 
antioxidant activity ( <0.5 micromole TE-mL-1 

). The partici
pants completed two periods of the dietary challenge with a 
span of three weeks between treatments. A blood sample was 
taken at the end of the balanced diet and at the end of the 
challenge diet for each period. The plasmatic concentration 
was measured for cholesterol, LDL, HDL and triglycerides. 
In addition, two enzymatic activities indicative of oxidative 
stress, superoxide dismutase (SOD) and catalase (CAT) were 
determined. 
[0091] FIG. 8 demonstrates a decrease in some lipid profile 
markers such as triglyceride levels, which were significantly 
reduced by 20% in the group that took the blackberry bever
age, compared to the control group that took sugar water 
(p=0.003). 
[0092] Similarly, a decrease was identified in enzyme 
activities that neutralize the toxicity of oxygen reactive spe
cies, when an organism is subjected to oxidative stress, such 
as superoxide dismutase (SOD) and catalase (CAT), whose 
activities were reduced by 27% and 36%, with p=0.001 and 
p=0.013, respectively. 
[0093] This clinical trial demonstrated that the ingestion of 
a drink made from microfiltered blackberry juice provides a 
protective effect against oxidative stress induced in healthy 
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volunteers, who ate a diet rich in fat and carbohydrates. These 
results show that the consumption of a beverage made from 
microfiltered blackberry juice is beneficial to human health. 

Example 8 

The Protective and Restorative Effect of 
Microfiltered and Ultrafiltered Blackberry Juices on 

Damage Caused by UVB Radiation 

[0094] We evaluated the potential chemopreventive effect 
of aqueous preparations of the microfiltered and ultrafiltered 
blackberry juices on skin cell damage caused by exposure to 
UV radiation. The purpose of this study was to review the 
protective effect of the extract obtained by the method of the 
invention so as to develop new topical products based on said 
extract for the prevention and for treatment of skin cancer. 
[0095] To this effect, the cytotoxic effect of said juice was 
characterized in vitro on dermis skin cells of an albino mouse 
(3T3 murine fibroblasts) cultured with DMEM ( 4.5 g/L glu
cose) fetal bovine semm at 7%, glutamine ( 4 mM) at 2%, 
penicillin-streptomycin (10 000 u/ml penicillin G, 10 000 
µg/ml streptomycin sulfate) at 1 % and sodium pymvate (0.11 
mg/ml) at 1 %. In the sanie culture medium or PBS, dilutions 
of 1/5, 1/10, 1/50, 1/100 and 1/500 of the microfiltered and 
ultrafiltered juices were prepared, of which the 3T3 cells 
(70-80% confluence) were treated for 24 hours. The cytotox
icity of the juices was determined by its effect on cellular 
viability determined by MIT staining (Freshney, I. 2005. 
Culture of animal cells: A manual of basic technique. 5ta Ed. 
John Wiley & Sons. New Jersey, USA. p. 580) after 24 hours 
oftreatment, where the absorbance of the sample (57011lll) is 
proportional to the ammmt of viable cells. The data demon
strated that the 1/50 dilution and the 1/100 dilution of the 
microfiltered blackberry juice in culture medium reduced cell 
viability by 10% and 4%, respectively, while the same dilu
tions of the ultrafiltered juice in culture medium reduced the 
same parameter by 24% and 14%, respectively (FIG. 9). 
[0096] Similarly, the 1/50 and 1/100 dilutions of both the 
microfiltered and the ultrafiltered juice, were used to treat 3 T3 
cells (70-80% confluence) during and after 30 minutes of 
exposure to UVB radiation (280-320 nm) at 20 cm from the 
source (UVML-28 EL, UVP), inorderto assess whetherthere 
is a possible protective and for restorative effect, respectively, 
of damage caused by this type of radiation. 
[0097] For the protective treatment, the cells were irradi
ated in the dissolved juices in PBS and illll11ediately placed in 
the culture medium. For the restorative effect, the cells were 
irradiated in PBS and illll11ediately placed in the respective 
dilutions of the juices in the culture medium. Cell viability 
was determined 24 hours after irradiation through MIT and 
3T3 cells irradiated in PBS under the same conditions 
described above were used as the control. 
[0098] The results demonstrated that both the ultrafiltered 
and microfiltered juices provide both protective and restor
ative effects on damage caused by UVB irradiation (FIG. 10), 
where the ultrafiltered juice at a 1/100 dilution was most 
effective in ail cases, with a recovery of 32% of cell viability 
compared to the control in the restorative treatment, and a 
recovery of 38% of cell viability compared to the control in 
the protective treatment. Furthermore, the trends seem to 
show a greater protective effect than a restorative one. 
[0099] Ali cells in ail assays were inoculated at the same 
cell concentration and were maintained under the same con
ditions for the same amount oftime (37° C., 5% C02). 
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(0100] These trials demonstrate that ultrafiltered black
berry juice and microfiltered blackberry juice in the appro
priate dilution present low cytotoxicity in skin cells, and that 
topical application can protect and repair damage caused by 
the UV8 component of sunlight, hence its potential use in 
cosmetic compositions. 

Example 9 

Antioxidant Capacity of the Extract Rich in 
Polyphenols Obtained from Microfiltered Blackberry 

Juice 

(0101] We confinned the removal activity of the polyphe
nol rich extract from microfiltered blackberry juice using 
different methods (Chart 11 ), and this activity was compared 
with the flavonoid remover of quercetin radicals. 

CHARI 11 

Antioxidant capacity of the blackberry extract and guercetin 

DPPH No Removal 
ORAC ICso 

µMTE/g (r1glmLJ 

Blackberry Extract 2.57:tO.lla 4339 :!: 144a 24.5 :!: 1.3a 
Quercetin 2.17 :t 0.08b 2067 :t 81 b 6.57 :t 0.8b 

Example 10 

Inhibition of Lipid Pero xi dation 

(0102] To assess the inhibition oflipid peroxidation, leci
thin liposomes were incubated with blackberry extract and 
exposed to oxidative stress induced by AAPH. Compared 
with the control liposomes, the extract significantly decreased 
lipid peroxidation based on the 4.3 mg/mL. The IC50 was 
7.ü±0.5 mg/mL (FIG. llA). A similar effect of inhibition of 
lipid peroxidation was assessed in rat liver homogenates 
where oxidative stress was induced with T8HP. The black
berry extract decreased the levels of lipid peroxidation in a 
dose dependent manner, with significant differences based on 
the 2.1 mg/mL concentration (FIG. 118). The amoU11t of 
extract required to reduce 50% of the concentration of MDA 
with respect to the control liver tissue was 26.5±2.5 ug/mL. 

Example 11 

Inhibition of Superoxide Production 

[0103] The Exposure ofTHP-1 cells to PMA resulted in an 
increase in the production of superoxide that could be 
recorded with a luminometer. The pre-incubation of black
berry ex tract with THP-1 cells suppressed the development of 
fluorescence in a concentration dependent manner (FIG. 
12A). The decrease was significant for the 50 ug/mL concen
tration. The IC50 value was 80.3±4.1 mg/mL for 24 h of 
incubation of the extract. The kinetics of the inhibition activ
ity of superoxide of the blackberry extract is carried out with 
a single concentration of 80 ug/mL (FIG. 128). Even a short 
incubation time of 15 min, showed a significant inhibition 
(p<0.05) of35% in the production of superoxide. Maximum 
inhibition (76%) is observed after 8 h of incubation. 
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Example 12 

Inhibition of NO Production 

(0104] In order to assess the ability of the extract to inhibit 
nitrite production, 177 4 macrophage cells were treated with 
the blackberry extract for 4 (FIG. 13A) or 24 hours (FIG. 
138) and then were exposed to LPS+IFNy. In some experi
ments the extract was removed before treatment with LPS+ 
IFNy. 
(0105] Four l10urs of pretreatment with the blackberry 
extract reduced NO production in a dose dependent manner 
only when the LPS+IFNy was incubated with the extract (no 
wash). If the extract is removed before the addition ofLPS+ 
IFNy (with rinsing), inhibition of NO production was seen 
only in the highest concentration tested. The IC50 value with 
an incubation time of 4 hours was 24.4±3.2 ug/mL and 
99.1±7.3 ug/mL, in non-washed and washed conditions, 
respectively. This difference suggests that with the 4 hours of 
incubation, the extract has only one removal activity, as con
finned in the assay of NO removal. 
(0106] From the above examples it can be concluded that 
the blackberry extract obtained by the method of the invention 
shows a potentially beneficial effect on the ability to protect 
against oxidative stress and inflammatory processes. These 
activities are in large part due to the fact that the most impor
tant molecules of the extract have powerful antioxidant activi
ties, making it very attractive for obtaining phamiaceutical 
compositions useful in treating conditions involving inflam
matory and/or oxidative stress processes are involved. 

1. A Method for obtaining an extract rich in ellagitamnns 
from fruits contaitnng these compoU11ds, wherein the method 
comprises the stages of: 

extraction of the liquid fraction from fruit or fruit waste by 
pressing and using enzymes; 

clarification of the liquid fraction obtained in stage (I) 
through tangential microfiltration; 

fractionation of the penneate after the tangential micro fil
tration in stage (II) through an operation of membrane 
separation; 

purification by diafiltration of the fraction retained by the 
membrane in the previous filtering process (III); and 

final concentration of an ellagitannin rich extract using a 
method selected from the group consisting in thennal 
and athennal methods. 

2. The method according to claim 1, wherein pressing is 
carried out continuously or discontinuously, with the appli
cation of pressure between 2 000 and 10 000 kPa, during 5 to 
40 minutes, against a mesh aperture size between 0.2 and 1 
mm. 

3. The method according to claim l, wherein the enzymes 
used in the extraction by pressing are selected from the group 
consisting in cellulolytic enzymes, pectinolytic enzymes, or 
mixtures and combinations thereof. 

4. The method according to claim 1, wherein the extraction 
of the liquid fraction from the residues of said fruits is carried 
out with acidified water. 

5. The method according to claim 1, wherein the clarifica
tion stage through tangential microfiltration is carried out on 
a membrane with a pore size between 0.05 and 1.0 µm. 

6. The method according to claim 5, wherein the membrane 
is organic or inorganic. 

7. The method according to claim 5, wherein tangential 
microfiltration is carried out at a tangential speed between 4 
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and 7 m·Ç1, with the application oftransmembrane pressure 
between 120 and 350 kPa and a temperature between 25 and 
50° C. 

8. Themethodaccording to claim 1, wherein the membrane 
separation operation for the permeate fractionation is carried 
out by a process selected from the group consisting in ultra
filtration and nanofiltration. 

9. The method according to claim 8, wherein ultrafiltration 
and nanofiltration are carried out using a membrane with 
filtration capacity between 0.1 and 50 kDa. 

10. The method according to claim 9, wherein the mem
brane is organic or inorganic, tubular or fiat. 

11. The method according to claim 8, wherein ultrafiltra
tion and nanofiltration are carried out at a transmembrane 
pressure between 250 and 4 000 kPa, a tangential speed 
between 0.2 and 4 m·Ç1 and a temperature between 25 and 
50° C. 

12. The method according to claim 8, wherein ultrafiltra
tion and nana filtration is carried out until a volume reduction 
factor (VRF) between 5 and 30 is reached. 

13. The method according to claim 1, wherein the purifi
cation of the retentate obtained after ultrafiltration and nana
filtration is carried out through diafiltration. 

14. The method according to claim 13, wherein diafiltra
tion is carried out using a membrane with a filtration capacity 
between 0.1 and 50 kDa. 

15. The method according to claim 14, wherein the mem
brane is organic or inorganic, tubular or fiat. 

16. The method according to claim 13, wherein diafiltra
tion is carried out at a transmembrane pressure between 250 
and 4 000 kPa, a tangential speed between 0.2 and 4 m·Ç1

, a 
temperature between 25 and 50° C. and at a constant volume. 
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17. The method according to claim 13, wherein diafiltra
tion is carried out until reaching a purity of 90% for ellagi
tannins. 

18. The method according to claim 1, wherein the extract is 
concentrated under an athermal method selected from a group 
consisting in reverse osmosis, osmotic evaporation or a com
bination thereof. 

19. The method according to claim 1, wherein the extract is 
concentrated under a thermal method such as vacuum evapo
ration. 

20. The method according to claim 1, wherein the fruit for 
ellagitannin extraction is selected from a group consisting in 
pomegranates, raspberries, strawberries, grapes blackberries 
and other species of the Rubus genus. 

21. The method according to claim 20, wherein the fruit is 
the tropical mountain blackberry Rubus adenotrichus Schltdl. 
or Rubus glaucus. 

22. The ellagitannin rich extract obtained by the methods 
according to claim 1. 

23. The ellagitannin rich extract according to claim 22, 
wherein the content for ellagitannins is between 50 and 90% 
of the mass on dry basis and, with and optional content of 
anthocyanins between O and 50% of the mass on dry basis. 

24. The nutritional composition characterized by compris
ing the extract of claim 22, and a nutritionally acceptable 
excipient. 

25. The pharmaceutical composition characterized by 
comprising the extract of claim 22, and a phamiaceutically 
acceptable excipient. 

26. The cosmetic composition characterized by compris
ing the extract of claim 22, and a cosmetically acceptable 
excipient. 

* * * * * 
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