Method of obtaining hemp plant juice and use of same for the

production of beverages

The present invention relates to a method of obtaining juice
from the hemp plant, i.e. Cannabis Sativa (Cannabaceae) plant,
certified by the EU (not usable as a narcotic drug), and a
juice produced by the method of the invention which is suita-
ble for human consumption. The present invention further re-
lates to a method for the production of beverages of Jjuice

from the hemp plant, which are suitable for human consumption.

Background of the invention

Hemp, i.e. Cannabis Sativa belongs to the family of Cannabicea
and is the next relative to hop. It has been cultivated over
the centuries on all continents, in all climates and on all
types of soils. It is a very undemanding and tolerant plant,
but it does not tolerate frost, i.e. it has to be harvested
before freezing temperatures set in. The usable parts of the
plant are the roots, the fibers, the wood shives, the leaves,

the leafy blossom tops and the seeds.

Breeds/species that are applied commercially and that are not
used as narcotics are termed “industrial hemp”, to which also
the present invention refers. Industrial hemp is predominantly
cultivated for obtaining hemp fibres, and products like hemp
shives, hemp seeds as well as the resulting hemp o0il and hemp
bloom and leaves. There is an overall of about 41 species cer-
tified by the EU that are low in tetra hydro cannabinol (THC)
content for cultivation of hemp. In contrast to other species,
they contain a very high percentage of fibres of 30-40%. These
species all have a very low or no THC (tetrahydrocannabinol)

content and cannot be used for producing narcotic drugs.



Leave and bloom of the hemp plant can be turned into essential
hemp oils. These water steam distillates are used as taste en-
hancers in nutrition or aromatic substances for example in de-
tergents. Hemp o0il can also be gained from the hemp seeds.
Hemp seeds have been an indispensable ingredient for bird food

for a long time.

Hemp fibres are separated from the rest of the plant by break-
ing and milling the stem. Coarse fleece or fine cell material
is produced depending on the length of the obtained fibre.
Hemp fibres are sought-after as insulating material because of
their longevity and resistance to vermin. They are also suit-
able for the production of textiles and paper. One classical
usage is as an impervious material of pipe threads. System me-
chanics for sanitary, heater and air conditioning technology

use hemp fibres to seal water pipes and heater pipes.

The shives are the remains of the woodened parts of the plant
that are not suitable for the preparation of fibres. The hemp

shives are predominantly used as litter for horses.

The sowing of the hemp in Europe 1is between the middle of
April to the end of July using seed drills to attain a seed
depth of 4-6 cm. Harvest of the fibre hemp is achieved with
special machines or with harvesting means adapted to the hemp
harvest at the time of the main blossom of the male plants and
it can extend from the end of July to the end of October or
100 days after sowing, respectively, depending on the species
and sowing conditions. Depending on the intended use of the
hemp fibre, treatment after harvest on the field can vary. For
the processing of the long fibres, the hemp straw will be laid
out in a parallel way and dried. The drying is followed by
calcination and a renewed drying on the field. To prepare for
fibre extraction of the short fibre and total fibre line, the

hemp straw on the field is cut and roasted and pressed into



round and cuboid bales afterwards. If the seeds are used as
well, harvest will be during ripeness of the seeds in the mid-
dle of September to the middle of October.

The object of the present invention is to provide diverse ad-
ditional uses of the wvaluable hemp i.e. Cannabis Sativa (Can-
nabaceae) plant, especially of hemp certified by the EU (not
usable as a narcotic drug) for human consumption and livestock
feed, and for the topical application on humans and animals.
It has now been found that hemp provides nutritional and me-
dicinal Dbenefits, at the same time preventing its misuse for

intoxication (non-narcotic Cannabis Sativa).
Hence, a method for the production of Jjuice from the hemp
plant 1is provided. Further, a method for the production of

beverages on the basis of such hemp juice is provided.

Summary of the invention

According to a first embodiment, the object is achieved by a
method for obtaining Jjuice from a hemp plant comprising the
steps of harvesting the hemp prior to the seed ripeness, and
pressing the complete hemp stem without any previous drying or

retting.

According to a second embodiment the problem is solved by a
method for obtaining juice which is suitable for human con-

sumption from a hemp plant comprising the steps of

harvesting the hemp prior to the seed ripeness;

cutting the upper leafy part of the stem;

stripping the leaves from the remaining stem;

separating fibres and shives from each other at t he

stems;



e) pressing the leafy part of the stem, the fibres and the
shives separately under pressure; and

f) mixing the so obtained juices.

The hemp juice can be obtained from three different parts of

the hemp plant:

a) the upper leafy third of the hemp stem for a beverage
with strong flavour and dark colour;

b) the fibrous part of the remaining two thirds of the
hemp stem for a beverage with a less strong flavour and
medium colour, and

c) the shives for a light beverage with light colour.

The hemp juice as basis for the beverage can also be made of
the different parts a) and b), a) and c¢), b) and c) or a), b)

and c) mixed in different proportions.

The present invention further provides a method for the pro-
duction of beverages on the basis of juices from the hemp
plant, wherein the hemp juice is mixed with yeast extract and

fermented.

Detailed description of the invention

The present invention relates to methods for the production of
juice from the hemp plant. According to a first embodiment,
the hemp plant 1s pressed immediately after harvesting as
whole plant or preferably after separation of the leaves and
blooms without a prior drying or retting of the harvested

plant.

Preferably, the plant is cleaned from soil and then pressed as
described below, preferably using an extruder or, most pref-

erably, press rolls. In particular the juice 1s cold-pressed



from the freshly harvested Cannabis plant. The juice thus ob-
tained can be used as a beverage, processed into a carbonated
beverage, cosmetic product or fermented to an alcoholic bever-

age and distilled if necessary.

Preferably the juices are pressed separately from the roots,
the fibers, the wood shives and the leaves plus the leafy
blossom tops and those juices are mixed in a controlled way
for human consumption or application. This 1is the preferred
method to fulfill the given tasks of obtaining and preserving
the full natural nutritional and the full natural medicinal
benefits from the Cannabis plants for human or animal consump-

tion and application.

Alternatively, the upper leafy part of the stem is separated
from the remainder of the plant immediately after harvest of
the hemp. The upper leafy part make up about 1/3"" to 1/4™ of
the length of the hemp plant in the upper part. At the lower
part of the green and juicy stem, the separation of the fi-
brous coat of the hemp stem - the "fibres" from the wooden in-

terior of the stem - the "shives" is performed.

For the quality of the beverages and additional products from
the hemp Jjuice, the separation of the fibres and shives as
well as the separation of the upper, leafy part of the stem
prior to pressing is advantageous. The pressed juices of the
fibres and shives as well as these from the upper leafy part
of the stem have a different taste, smell and colour. The con-
trolled mixture of these fluid proportions of the hemp plant
allows for the production of wvarious beverages and products

for human consumption.

After secession of the upper leafy part of the hemp stem, the
remaining lower part of the hemp plant is preferably cleaned

from soil and/or preferably hackled into smaller parts. Pref-



erably, the remaining lower part of the hemp plant is hackled
into parts having a length of between 5 and 50 cm, preferably

between 10 and 40 cm.

Separation of fibres and shives can be achieved in different
ways. The machines already used for the separation of the fi-
bres and shives of the traditionally roasted or dried and
stored hemp, respectively, are suitable for the methods of the
present invention. The hackling of the remaining lower part of
the hemp plant and the subsequent separation of fibres and
shives is preferably accomplished using rotating blades. The
fibres sticking out of the plant from the previous hackling
stick to the rotating blades, while the shives peel off and

are thus separated from the fibres.

Prior to pressing, the plants are preferably washed from soil
moieties or the soil moieties are removed by compressed air.

Preferably, the stems are washed after removal of the leaves.

The pressing of the leafy part of the stem, the fibres and the
shives 1is accomplished individually under ©pressure. Every
usual press, like a wine press can be used. Preferably, the
leafy part of the stem, the fibres and/or shives are pressed
at a pressure of 3 to 600 bar, preferably 10 to 300 bar, more
preferably 30 to 200 bar, preferably with twin-screw extruder
(similar to the small commercial “Green Star Juice Extractor”)
and/or a cylindrical hydraulic press, and/or a water-press,
and/or a multiple roller press (smooth and/or rifled), and/or
a modern wine press. The pressing of the whole hemp plant, op-
tionally exempt from leaves and/or blooms according to the
first embodiment, is preferably carried out in an extruder or
a press roll, preferably at a pressure of 3 to 600 bar, pref-
erably 10 to 300 bar, more preferably 20 to 200 bar. Preferred
for these parts of the plant with delicate fibers are the

twin-screw extruders that cut the fibers to pieces of about 1



to 2 cm depending on the winding of the screws and then press
with high pressure through a sieve. The contact with oxygen in
the roller press and the water-press darkens the color of the
juice from green to brown. Therefore to produce Jjuices of
green color for direct human consumption or application those
presses that protect the Cannabis juice from oxygen are pre-

ferred.

The type of pressing will also depend on the further intended
processing of the residue. For example, 1f the fibres are
turned into textiles or the shives into paper or cell mate-
rial, an extruder is preferred as a high pressure can be ap-
plied. A high pressure can extract precious oily proportions
from the hemp. For the further processing of the pressure
residues for the production of insulating material or litter,
a less compressing way of pressing can be chosen. Here, a
press roll is preferred. In either case, it is preferred that
the press residue after pressing contains a moisture content
less than 15% (w/w), preferably less than 10% (w/w), and most
preferably less than 5% (w/w).

According to an aspect of the invention, the hemp plant is
harvested before the seed ripeness. The harvest of the hemp
plant before seed ripeness and the reduced dwelling time of
the hemp plant on the field have the advantage that the hemp
can be harvested twice a year in Germany or allows for an ad-

ditional harvest once a year when used as second arable crop.

Preferably, the leafy blossom tops i.e. the uppermost 1/5" to
1/4"™ of the Cannabis plants are harvested by themselves after
6 to 8 weeks 1in a “partial harvesting” procedure, while the
stems are left on the filed to grow on and produce smaller new
leafy blossom tops and longer stems. This yields an increase
in the higher protein juice for human or animal consumption

and pomace for animal feed which can be used directly, or in



silage or dried first. The leftover plant will grow on at a
normal rate, as our experiments have shown, producing more
leafy blossom tops and longer stems to be harvested at the de-
sired later time. The quality of the fiber demanded on the

market determines the harvesting time.

With this method more Cannabis juice with high protein content
(with all essential amino acids) can be produced. The solid
remains (pomace) from the Jjuice extraction from the leafy
blossom tops are valuable animal feed and do not compete with
the fiber production for industry or the use of the juice for
human consumption/application. The pomace can be used as ani-
mal feed fresh, dried or in silage. This is valuable contribu-
tion to the solution of feeding livestock for a growing world

population, not competing with food for humans.

In this way the harvest can be spaced out over time (flexible
harvesting), vyielding different quality fibers and more fresh
Cannabis juice and pomace, increasing flexibility to react to
market prices. The harvesting time i.e. the height of the
stems determines the quality of the fiber: the longer, the
thicker, the 1less flexible, the stronger. Thus the intended
industrial use of the fiber may determine the time of the har-

vest.

At any time of harvest the Cannabis plant will produce added
value for the farmer from the juices pressed in a quality fit
for human consumption and products for application on humans
and animals and the catching of evaporating liquids in the
hours after harvesting to produce scents or leather treat-

ments, etc.

At seed ripeness time Cannabis Sativa has grown to typically
250-350 cm. Cannabis Sativa has the potential to be the larg-

est biomass producer per season in the plant kingdom. Its tap



roots loosen the soil and more importantly, soak up and retain
fertilizer not used by preceding crops, thereby preventing su-

perfluous fertilizer to seep into ground water.

Preserving clean drinking water for human consumption is one
of the important problems to be solved for the world’s future
population. It has been established elsewhere that the best
quality fiber a Cannabis Sativa plant can produce are found in
the middle parts of the plant. The lowest 1/5 and the upper-—
most 1/5 are least suitable for fiber production. Therefore
roots and bottom 1/5 parts of the stems may stay on the field
until the next crop 1is ready for planting. Then these plant
parts can be hackled and plowed under for better soil quality.

Alternatively the roots can be harvested and hackled and dried
and used as fertilizer on other fields. This may be useful,
when very high nitrate and nitrite and phosphorous levels are

present in the plant.

Cannabis Sativa serves the environment by reducing the need
for artificial fertilizer. Cannabis Sativa therefore is ideal
as additional crop, sharing the field with other crops in the
same growing season (multiple harvesting). With the proposed
procedures the field time is reduced because retting is not
necessary. Cannabis Sativa can be planted before or after oth-
er crops, very early or later in the growing season or planted
for better soil quality as go between in rotational farming or
planted as pilot crop. It can make use of otherwise unused

farmland.

While in all ancient cultures extraction of ingredients from
the plant with sugar or alcohol or distillation for human con-
sumption has been used, these extraction processes left the
fibers soiled and therefore were in rivalry with the goal to

produce quality fibers.



To gain the fibers from the plant stems traditionally the har-
vested hemp lay for weeks in the rain and sun on the field
(called retting process) until it was dry. Then in a process
called decortication the fiber was separated from the wood
shives. Even though modern harvesting, retting and decortica-
tion methods have been developed and the dwelling time of hemp
on the filed has been reduced, the juice of the plant is still
lost for human consumption and application, despite of its nu-
tritional and medicinal benefits. The presented invention
changes this to a congruent relationship of the production for

the human and animal benefit with the demands for industry.

Without the loss of bulk (compared to harvest with retting)
juice is produced off the separate parts of the plant that was
formerly lost. By cutting off the leafy blossom tops and mak-
ing juice from them, animal feed results from the pomace that
industry will not use, while the other parts (fibers and wood

shives) can be used by industry as before.

According to an aspect of the invention, the hemp plant is
pressed immediately after harvest, without the plant Dbeing
dried or roasted prior to juice extraction. Without drying or
retting, the hemp is pressed as described above to a moisture
content of preferably less than 15% (w/w) und thus immediately
suitable for storage. The quality of the juice, the leaves as
well as of the fibres and shives is not impeded by a direct
further processing. Elasticity of the fibres in the stem coat
as well as the cellulose fibres in the shives is increased ad-
vantageously, which renders them useful for the further appli-
cation, for example in the production of insulating material
and sealing material. Additionally, when employing the methods
of the invention, the shives retain their natural light colour
so that the further processing to paper or diapers/feminine

hygiene products etc. can be carried out with 1little or no



bleaching, which is harmful to the environment and necessary

for the production of cellulose material from wood.

The processing of the Cannabis plant in a green state after
harvesting not only has the advantage of yielding the Jjuice
that is lost in the retting process, but also yields a better
quality fiber as well as a whiter grade wood shives for the
production of all those materials. Therefore the environmental
hazards from Dbleaching chemicals are reduced. Decorticating
the stems when they are fresh gives cleaner results, because
of the thin layer of plant sap separating the fibers in the
outer layer from the inner wood shive structure. Retting dries
up this separating layer and wood shives will cling to the fi-

bers.

Another advantage of extracting the juice without prior drying
or retting of the plant is the easier and cleaner separation
of the fibres from the shives, as those two components are de-
marcated against each other in the freshly harvested state by
a disjunctive layer of plant fluid. This disjunctive plant
fluid is lost when traditional methods of drying and retting
are applied and shives parts can stick the fibres during chip-
ping and vice versa. This makes further processing steps nec-
essary that can be avoided with the methods of the present in-

vention.

In cases where the plant cannot be further processed immedi-
ately, it is stored in closed containers, in which the evapo-
rated fluid is collected. It can later be added to the juice
or preferably be used in the processing of leather surfaces or
in the production of skin cosmetics, as the evaporated fluid

contains substances that smooth leather and/or skin.

Our research has demonstrated that extraction of the Cannabis

juice with alcohol or with sugar will not yield the full nu-



tritional and medicinal value that the pressed juice according
to the present invention provides. To preserve the Jjuice it
can be frozen at or below minus 18°C. In the beverages and
products proposed the juice is not over-heated so the protein,
minerals and vitamins are kept intact. Accordingly as an as-
pect of the present invention, the hemp plant or the hem plant
parts, respectively, are preferably pressed at ambient temper-
atures, 1i.e. between 10°C and 40°C, preferably between 15°C
and 25°C.

To press the separate parts of the Cannabis plant separately
yields different types of Jjuices. The Jjuice from the leafs
plus the leafy blossom tops 1is dark green and has the most
bitter taste. It has the highest protein (including all 8 es-
sential proteins) and carbon content, is highest in Calcium,
has the highest content in fatty acids, in polyphenols, ni-
trate and sulfate. The juice from the fibers is a lighter col-
or green and tastes less bitter, more grass like. It contains
7 essential proteins, contains more minerals and essential
minerals than the leafy blossom tops, copper and iron (not
found in the leafy blossom tops) and has the highest nitrite
and chloride content. The juice from the wood shives is light
in color, has a sweetish taste, contains about the same con-
centration in minerals and essential minerals as the fibers.

It is highest in iron.

Out of these cold-pressed Cannabis juices (i.e. juice from the
entire plant, and/or Jjuice from the leafs plus leafy blossom
tops, and/or juice from the fibers, and/or juice from the wood
shives, and/or mixtures thereof) diverse beverages and prod-
ucts for human consumption or human application can be pro-
duced.

The cold-pressed Jjuice 1is used as it is or alternatively 1is

fine-filtered in a first step.



The juice obtained by the methods of the present invention is
suitable for direct consumption, or it can be carbonated or be
fermented to beer like beverage and/or it can be distilled. It
can further be used as additive in cosmetics, detergents or
preferably after conversion to creams or gels, for medicinal
use, like wound healing or healing of skin eczema or for in-
ternal application as medicine or for cosmetic usage. Mixed
beverages can also be produced from the hemp juice. Prefera-

bly, a beer like beverage is brewed from the hemp juice.

Diverse beverages can be produced: without alcohol (soft
drinks), mixed with fruit Jjuices, vegetable juices, herbs,
spices and/or other ingredients, carbonated and/or
uncarbonated; Cannabis syrup (Cannabis juice mixed with sug-
ar/fructose); Dbeverages with alcohol such as Cannabis beer,

Cannabis wine, Cannabis liqueur, Cannabis brandy).

The dried remains from the fine filtering and/or the dried
Cannabis juice can alternatively be used as nutritional sup-
plement and as a taste enhancer (Cannabis acts as a taste en-
hancer for all salty foods) for instance mixed with table-
salt, mixed with 1liquid herbs and spices, mixed with food
oils, added to instant soups and sauces as well as ready-made
meals, etc. The dried remains and/or the dried juice can be

used as food supplement in the form of pressed tablets.

The juice obtained by the methods of the invention is prefera-
bly used in the production of beverages. The present invention
therefore provides in a further aspect a method for producing
beverages on the basis of the hemp plant juice, wherein the

hemp juice is mixed with yeast and fermented.

Preferably, the juice of the hemp plant is initially heated to
a temperature of over 30°C, preferably over 45°C. Depending on

the intended final taste of the beverage, malt extract ob-



tained from different grain can be added to the heated hemp
juice. For example, the hemp juice can be mixed with the ex-
tract of malted wheat and/or malted rice. Preferably, the hemp
juice or mixtures thereof obtained according to b) or c) are
mixed with the extract of malted wheat and/or malted rice. The

result is a pale, light hemp beverage.

Additionally or alternatively, the hemp Jjuice can be mixed
with the extract of malted rye and/or malted barley. Prefera-
bly, the hemp juice or a mixture thereof obtained according to
a) or b) is mixed with the extract of malted rye and/or malted

barley. The result is a strong, dark hemp beverage.

The hemp juice itself or the mixture of hemp juice and extract

of malt is preferably brought to boil.

Depending on the intended final taste of the hemp brewage, ad-
ditional aromatic hop can be heated in the boiling fluid. This
is not necessary for creating a bitter taste, as hemp itself
is the next relative of hop and has in itself a similar aroma.
Thus, further processing is preferably carried out without ad-

dition of aromatic hop.

After boiling of the hemp juice or the mixture of hemp Jjuice
and malt extract and optionally further ingredients, as de-
scribed above, the mixture is cooled. You get a "hemp condi-

ment".

The "hemp condiment" is preferably filtered and transferred to
a fermenter. The strength of the "hemp beverage" can be
changed by addition of water. It is well known that the water
quality influences the taste of the beverage. Fruit juice may
be added to the "hemp condiment" in the fermenter or at a

later stage.



When the "hemp condiment" or a mixture of the "hemp condiment"
and fruit Juices has been cooled to about 25°C, vyeast 1is
added. The choice of yeast, preferably fresh and active brew-
ing yeast, determines the top fermentation or bottom fermenta-
tion of the "hemp beverage", respectively, as well as other
factors of the beverage’s quality. Preferably, the yeast 1is
added by swirling with oxygen.

Juice from the leafy upper third of the hemp stem or hop or
further addition of various aromas or various fruit juices can
now be added and fermented for the enrichment of taste. The
sugar present in the fermenter will ferment to alcohol and

carbon. A "hemp mash" is obtained.

If the content of carbon or the content of alcohol after fer-
mentation is not congruent with the intended goal, fermenta-
tion is further pushed/propelled under pressure by adding malt
sugar or fruit sugar and if applicable additional yeast. Dur-
ing secondary fermentation, temperature is adjusted to the
temperature during the main fermentation. The secondary fer-
mentation is the time span of the ripeness and will depend on

the used yeast and the intended final taste of the beverage.

A refinement of the beverage is preferably achieved by a fur-
ther ripeness period at temperatures between 0°C and 10°C,

preferably 2°C to 5°C.

The beverage obtained that way i1s unfiltered or filtered suit-
able for immediate consumption. It is a beer like "hemp brew"
or "hemp brew mixed beverage" with the desired alcohol content

as well as the desired content of carbon.

The so obtained beverage, preferably the "hemp mash" formed
after primary fermentation can likewise be further processed.

For example, it can be distilled for the production of a bev-



erage with higher alcohol content. Methods for the manufactur-
ing of a beverage with higher alcohol content by distillation
are well known in the art. The distillation process can e.g.
be repeatedly applied. Depending on the intended final taste,
herbal essences and/or fruit juices and/or fruit mash (e.g.
apple mash, strawberry mash, pear mash, mirabelle mash, plum
mash, cherry mash and/or kaki mash) can be added prior to the

two last distillation processes.

Preferably, the "hemp mash" is distilled twice without addi-
tives. Each middle course of the last distillate 1is bottled

for consumption after storage.

The alcohol content of the distilled beverage should be be-
tween 35 Vol.% and 45 Vol.5%.

With "liquor", the content of alcohol should be between 15
Vol.% and 55 Vol.% and the sugar content should ne at least
100 g per 1litre beverage. Natural and natural like aromatic
substances may be added allowing for a great variety of

tastes.

For the manufacturing of hemp bitter liquor, the first distil-
lation of the above described beverage is preferably further
processed. Preferably, the first alcoholic distillate of a
suitable "hemp mash" is initially mixed with the corresponding
amount of sugar and distilled anew. An amount of herbs and
aromas corresponding to the intended final taste may be added
prior to the final distillation. The middle course of the last

distillate is sweetened and thus turned to liquor.

Preferably, the pure hemp juice distillate is mixed with sugar
and with a renewed addition of fresh hemp mash from the upper

third of the stem. This mixture is again distilled. The middle



course of the last distillate 1is sweetened in that the amount

defined for liquor is added.
Example

The Cannabis Sativa plant is cut on the field at a length of
1/5" to 1/4™ of the plants height from the ground in a way
that the harvested plant does not come in contact with the
ground. The plants are placed full length on grids spaced to
make room for about 30 cm thick layers and moved to a covered
container. In the case of *“partial harvesting” the uppermost
1/5" to 1/4™ of the plant i.e. the leafy blossom tops are har-
vested only and the same procedure is applied of placing them
on the grids in a covered container. The container cover 1is
shaped and equipped to collect the evaporated liquids from the
plants. This takes place within the first 24 hours after cut-
ting. The containers can be connected to a suction hose si-
phoning off the air containing the evaporation liquid. This
process helps to utilize and space out the time for further

processing of the Cannabis stems after harvesting.

The resulting liquid can be used as it is for treating leather
surfaces to clean and soften them with long lasting results.

The liquid can also be used for extracting scents/aroma.

The harvested plant is then pressed a twin-screw extruder to
force the juice out of the entire plant. Alternatively, the
juices are separately pressed out of the leafs and the leafy
blossom tops, out of the fibers, and of the wood shives, re-
spectively, and the resulting juices pressed out of the sepa-

rate plant parts are mixed in a controlled way.

Before pressing, the cut plant stems may need to be cleaned

from soil particles. This can be achieved by air jet.



The resulting solid remains after pressing can be used direct-
ly for 1livestock feed, except for horses. They can be also be
dried or stored and fermented in silage. They can also be used
to produce lactic acid for the chemical industry. Both prod-
ucts, however, Jjuice and pomace, are valuable as nutrients,
medicine and cosmetics for human consumption/application for
instance in nutritional supplements. The pomace can be mixed
with water and cold-pressed a second time to increase the
juices gained from the pressing processes, especially when the
pomace used for second pressing still contained a high per-
centage of humidity after the first pressing. Pomace from se-
cond pressing also can be used as animal feed and/or as high
fiber nutritional supplements for humans or for technical uses

in industry.

The stripped stems are then cut into length required by indus-
try for length of fibers and afterwards decorticated in their
fresh green state. The length of fibers wvary from less than
0.5 cm for bioplastics, to cellulose for paper of around 4 cm,
to textiles with wvarying length up to 30 cm, to fleece liners

with fibers longer than 30 cm.

Alternatively the stems are first decorticated and then cut
into the required 1length. Procedures for decortication of

fresh Cannabis have been published.

The juices from fibers and wood shives can be mixed in a con-
trolled way and/or mixed with the juices from the leafy blos-
som tops for the beverages and products for human consump-

tion/application.

The pomace of dried wood shives and the pomace of dried fibers
can be used for many diverse products. Wood shives and/or the
fibers can be used for printing paper or waterproof packaging

or paper for laminated floor boards or teabag paper or cellu-



lose for nappies and hospital diapers or building material or
insulating material or filling material or bio-plastics or car
interiors or textiles for many uses, or fleece etc. The pres-
sure while extracting the juice has to be very high to dry the
solid remains down to 15% (w/w), preferably under 10% (w/w). A
hydraulic press or a twin-extruder press may achieve this
pressure. If the solid remains are either put in silage for
animal feed or for the production of lactic acid, or alterna-
tively used in biogas production, the pomace may still remain
humid and contain up to 40% to 50% (w/w). Barrel-roller press-

es, hydro presses or wine presses can be used.

Alternatively the stripped stems are not decorticated but cut
into length of about 4 to 10 cm and then cold-pressed/pressed
in the above mentioned hydro press and/or wine press and/or
barrel-roller press. A mixed Jjuice 1s obtained and as solid
remains a humid pomace results from these presses containing
40% to 50% (w/w). The humid pomace can be placed in a wet-
fermentation biogas plant with water added to produce biogas.
Next to the stirring device keeping the ligquid in constant mo-
tion, rotating grid-paddles collect the fibers from the liquid
after the stirring of the liquid and the active bacteria have
isolated them. The fibers need to be washed. This process
yields in addition to the juice more resulting products: bio-

gas, fibers and filling material from the wood shives.

The barrel-roller press is similar to those used as sugar cane
presses, they consist of 3 to 7 barrel-rollers in sequence,
they have a smooth and/or a serrated surface. The barrel-
roller press can be filled continuously. The hydro press con-
sists of a cylinder with holes to act as sieve; in the center
of the cylinder on a vertical axis a rubber bulb can be ex-
panded with water to cold-press the Jjuice from the Cannabis
plant parts. This kind of press exerts the lowest pressure but

leaves the fibers intact as far as possible. The hydro press



needs to be filled and cleaned alternately. The cylindrical
hydraulic press consists of a closed steel cylinder with an
outlet wvalve for the juice at the bottom and a hydraulic pis-—
ton. It can exert the highest pressure and needs to be filled
and cleaned alternately. The twin-screw extruder press has two
counter-rotating screws that cut the plant in lengths depend-
ing on the serrated pattern cut into the screws. The counter-
rotating screws grab the plant parts fed into them in a 90 de-
gree angle and the screws winding build up a pressure against
the sheathing which is constructed as a stainless steel fine
strainer so the Jjuice 1is pressed out. This press can be fed
continuously. All presses suitable for Cannabis have to be
very sturdy industrial type presses to be able to cut and

press the extremely durable Cannabis fibers.

The obtained Cannabis juice of the entire plant, or the pure
juices from the leafs plus leafy blossom tops separately from
the fibers separately from the wood shives and/or controlled
mixtures of those juices can be made into beverages and prod-
ucts for human consumption and other products for use on hu-
mans in a cosmetic and medicinal way. The remains left in the
filter after the Jjuice is filtered are dried and/or powdered
and can be used as nutritional supplement, adding Umami and
enhancing taste in a mixture with table salt, and/or mixed
with dried herbs and spices to be used in a spice shaker,
and/or mixed in with ligquid spices. The dried Cannabis powder
can added to ready-made soups, sauces and/or ready-made dish-
es. It enhances the taste of tomato juice and other vegetable
juices. It can be used as bitter herbal tea and/or in tea mix-
es. We have varied the amount of powder added so that neither

the bitter taste nor the Cannabis taste is overpowering.

The dried powder can be pressed into tablets to be taken as

supplementary nutrition.



The pressed and filtered juices as they are need to be kept
frozen to be preserved. Pasteurization may be used at low tem-—

peratures.

The undiluted Jjuice has a very bitter taste and may be de-
frosted and used spoon-wise for self medication. We have used
the undiluted juice in tea or on the skin directly; used it in
bath water, mixed into self-made skin creams, lotions and
soaps. All of those without preservatives so they needed to be

kept cool and used up quickly.

The cold-pressed and filtered Cannabis juices can be mixed to
become soft drinks with fruit juices, vegetable juices and/or
with water, sugar and herbs and/or caffeine-containing ingre-
dients, carbonated or un-carbonated. The Cannabis Jjuices can

also be mixed to brand-name soft drinks.

To these soft-drinks distilled alcohol can be added to make
“alcopops” (for instance distilled from the cold-pressed Can-
nabis Jjuice and/or brand-name distilled alcohol). To these
soft-drinks beer can be added to make Dbeer-soft drink mixes
(for instance mixed with beer brewed from Cannabis juice or
brewed with Cannabis Jjuice and/or mixed with brand-name

beers) .

Cannabis cold-pressed Jjuices can be made durable by adding
sugar (glucose and/or fructose) to obtain Cannabis syrup.

Ascorbic acid may be added to stabilize the color.

The Cannabis cold-pressed juice can be the basis for a pure
Cannabis beer. This is a beverage made from cold-pressed Can-—
nabis juice by adding brewer’s yeast and then let the mixture
ferment. Depending on the alcohol content and/ carbonation de-
sired, sugar may be added to the juice before or after first

fermentation. Water may be added to the juice before fermenta-



tion as well. To all Cannabis beers sugar or fruit juices with
a high natural sugar content can be added before final fermen-
tation. For instance a Cannabis-Apple-Beer, or a Cannabis-Kaki

Persimmon-Beer can be produced with good results.

A conventional light colored beer on the basis of barley malt
or rice malt or wheat malt or oat malt can be brewed in the
known ways, however the hops and/or hop aroma can be replaced
in part or entirely replaced by the desired mixture of cold-
pressed Cannabis juices to obtain a light colored beer. A con-
ventional dark colored beer on the basis of rye malt and/or
dark malts from the before mentioned grains can be brewed in
the known ways, again the hops and/or hop aroma is replaced by
the desired mixture of cold-pressed Cannabis juices to obtain
for instance a dark colored, stronger beer with a more pro-
nounced bitter taste. The Cannabis juice can best be chosen
from the leafy blossom tops and added for flavor when the tem-
perature in the brewing process will not rise beyond 60 de-

grees centigrade any more.

A Cannabis wine can be fermented from the cold-pressed Canna-
bis Jjuices alone (for instance selecting a lighter Cannabis
juice mixture with more juice from the wood shives) by adding
wine yeast for fermentation. The alcohol content of the wine
is increased adding sugar or fruit juices with a high natural
sugar content before fermenting. In these manners a pure Can-
nabis wine or a mixed Cannabis-plum or Cannabis—-apple cider

and/or other mixed wines can be produced.

Fermented remains from the fine filtering of the Cannabis
juices or fermented Cannabis juices or fermented cannabis beer
and/or beer remains or fermented Cannabis wine and/or wine re-
mains can be used as basis for distilling alcoholic Cannabis
beverages with high alcohol content, a “Cannabis brandy”. The

distilling can for instance be repeated and mash from wvarious



fruits or herbs can be added such as Apple mash, grape mash,
pear mash, Mirabelle mash, Kaki persimmon mash, plum mash
and/or cherry mash can be added before fermentation. Prefera-
bly to the Cannabis distillate is added more Cannabis Jjuice
and/or Cannabis juice extract before further distillation. The
Alcohol content of the distilled beverage should be between 35
Vol.% and 45 Vol.%.

In a “Ligueur” the alcohol content should be between 15 Vol.%
and 55 Vol.% and the sugar content should be at least 100gr
per liter *“Liqueur”. Natural aromas and aromas identical to
nature may be added as ingredients so that many different
tastes of the mixed Cannabis Ligueur are possible. This “Li-
queur” can be also be made into a Cannabis bitter digestif by
adding the respective bitter aromas from the Cannabis or other
herbs before the second distillation and finally adding the
sugar. Preferably the pure Cannabis juices distillate will be
distilled again with the addition of sugar and Cannabis juices
from the leafy blossom tops. The distillate will be sweetened

with the defined amount of sugar for a “Liqueur”.

Cannabis juices can be made durable by adding 99.8 Vol.% pure
alcohol until a mixture containing 15 Vol.% to 55 Vol.% alco-

hol is achieved. Sugar may be added to this mixture as well.

Even though the best nutritional and medicinal wvalue of the
cold-pressed Cannabis Jjuice (filtered or wunfiltered) is re-
tained by not heating it above 55 degrees centigrade, it may
be necessary for the production of beverages and products for
human consumption/application to heat the juice above 55 de-
grees centigrade up to and above 100 degrees centigrade. This
can be done. The resulting boiled juice still is superior to
any water-extraction from the Cannabis plant (i.e. boiling the
plant or parts thereof without extracting the juices by cold-

pressing the plants).



Claims

Method for obtaining juice from a hemp plant comprising
the steps of harvesting the hemp prior to the seed ripe-
ness, and pressing the complete hemp stem without any pre-

vious drying or retting.

Method for obtaining Jjuice which 1is suitable for human

consumption from a hemp plant comprising the steps of

harvesting the hemp prior to the seed ripeness;

cutting the upper leafy part of the stem;

stripping the leaves from the remaining stem;

separating fibres and shives from each other at the
stems;

pressing the leafy part of the stem, the fibres and the
shives separately under pressure; and

mixing the so obtained juices.

Method of any of claims 1 or 2, wherein said pressing of
the hemp plant or said pressing of the leafy part of the
stems, fibres and/or shives is carried out under a pres-
sure of 3 to 600 bar.

Method according to any of the preceding claims, wherein
said pressing of the hemp plant or said pressing of the
stems, fibres and/or shives 1is carried out by use of an

extruder such as a twin-screw extruder.

Method according to any of claims 2 to 4, wherein in step
a) about 1/3"" to 1/4™ of the length of the plant is cut
of as upper leafy part of the stem.

Method according to any of claims 2 to 5, wherein no dry-

ing or retting of the harvested hemp is carried out.



10.

Juice from hemp plant, which can be produced according to

a method, said method comprising

harvesting the hemp between the 6™ week and seed ripe-
ness;

cutting the upper leafy part of the stem;

stripping the leaves from the remaining stem;

separating fibres and shives from each other at the
stems;

pressing the leafy part of the stem, the fibres and the
shives separately under pressure; and

mixing the so obtained juices.

Juice from the hemp plant of claim 7, wherein the pressing
is carried out by use of an extruder such as a twin-screw

extruder.

Use of a juice of claim 7 or claim 8 or of a juice ob-
tained by a method according to any of claims 2 to 6 as a
beverage, an additive in cosmetic articles, for the prepa-
ration of cleaning agents, alcoholic beverages after fer-
mentation and where applicable distillation, for brewing a
beer like beverage, or, after manufacturing of creams and
gels for medical purposes such as wound healing or healing
of skin eczemas or for the manufacture of a medicament for
internal application or for cosmetic purposes or for the

surface treatment of leather.

Method for producing beverages on the basis of juice of
any of claims 7 or 8 or of a juice obtained by a method
according to any of claims 2 to 6, wherein yeast is added

to hemp juice, and the hemp juice is fermented.
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11.

12.

13.

14.

15.

Method according to claim 10, wherein the hemp Jjuice 1is
boiled with malt extract from wheat, rice, rye and/or bar-

ley prior to the addition of yeast.

Method according to any of claims 10 or 11, wherein fruit

juice and/or flavours are added prior to fermentation.

Method according to any of claims 10 to 12, wherein the
hemp juice, which has been fermented and, where applica-
ble, mixed with fruit mash and/or fruit juice, 1s dis-
tilled.

Method according to claim 13, wherein sugar and/or fruit

mash is added to the fermented and distilled hemp juice.

Method according to claim 14, wherein the fermented, dis-
tilled hemp Jjuice, to which sugar and/or fruit mash has
been added, is distilled another time and subsequently

sweetened.



Abstract

The present invention relates to a method for producing bever-—

ages on the basis of juice from the hemp plant

Leaves and bloom of the hemp plant have previously been proc-
essed to ethereal hemp o0ils by water steam distillation. Hemp
seeds are an indispensable part of bird feeding. Hemp oil can

also be obtained from the hemp seeds.

Hemp fibres are separated from the stems by breaking or mill-
ing of the stems. Depending on the lengths of the obtained fi-
bre, coarse fleece or fine cellulose is produced. A common ap-

plication is as sealing material of pipe threads.

The invention relates to a method for obtaining juice suitable
for human consumption from the hemp plant, wherein the com-
plete hemp stem is pressed after harvest without prior drying
or retting. The invention further provides a method for ob-
taining Jjuice from the hemp plant, wherein the upper leafy
part of the hemp plant is cut, the leaves are stripped of the
remaining stem, fibres and shives being separated from each
other at the stem, the leafy part of the stem, the fibres and
the shives being pressed individually under pressure and the
so obtained pressed Jjuices are being mixed in a controlled

manner.

In a yet further aspect, the invention relates to a method for
the manufacturing of beverages on the basis of juice from the
hemp plant, wherein the hemp Jjuice 1s mixed with yeast and

than fermented.





