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Description

[0001] The present invention relates to a method of
producing a dry earthworm powder effective in treatment
of various diseases, by removing the dirt in digestive
tracts and on the skin of the earthworms without deteri-
oration in the pharmacological action inherent to the
earthworms.
[0002] Earthworms have been used from ancient times
in oriental countries as drugs for prevention and treat-
ment of various diseases, and have found applications
such as intracystic calculus-contraction and releasing-
stimulating agent, anti-choloplania agent, parturifacient,
tonic, hair growth tonic, pickup, antifebrile, spasm-treat-
ing agent, blood flow accelerator, hemiplegia-treating
agent, indirect analgesic, urination improving agent, anti-
bronchial asthma agent, anti-hypertension agent and
others.
[0003] It is necessary to remove the digest of an earth-
worm remaining in the digestive tracts, the dirt on the
skin, and others for production of a medicine for oral ad-
ministration by using the living body of the earthworm as
the raw material, and various methods for that purpose
have been proposed.
[0004] Examples thereof so far proposed include
methods of producing a dry earthworm powder useful as
an anti-diabetes agent, anti-hyperlipidemia agent, or
blood pressure-adjusting agent, by immersing living bod-
ies of earthworms in an aqueous solution of an alkali salt
such as sodium salt or potassium salt, allowing them to
excrete the cast in the digestive tracts, wet-grinding the
earthworms, and freeze-drying the suspension thus ob-
tained under vacuum (JP1-47718A, JP1-47719A,
JP1-47720Aand JP1-268639A), and a method of pro-
ducing a medicine for patients with thrombosis, by im-
mersing living bodies of earthworms in an aqueous acid
solution kept at 6 to 26°C for 0.1 to 5 hours, allowing them
to excrete the cast in the digestive tracts, grinding the
earthworms, degassing the homogenate, and vacuum-
drying the homogenate, while the temperature is raised
stepwise (JP3-72427A).
[0005] However, immersion of living bodies of earth-
worms in an aqueous alkali salt or acid solution for an
extended period of time leads to weakening of the earth-
worms, consequently to denaturation of the proteins con-
tained in the body, deterioration in enzyme activities and
also in the pharmacological action of the earthworm pow-
der obtained.
[0006] An object of the present invention is to provide
a method of producing a dry earthworm powder in the
state having a favorably pharmacological action, by al-
lowing living bodies of earthworms to excrete the digest
remaining in the digestive tracts and the dirt on the skin
efficiently without weakening the earthworms.
[0007] After intensive studies to make living bodies of
earthworms excrete the digest remaining in the digestive
tracts effectively without weakening the earthworms, the
inventors have found that, if living earthworms are placed

under light, then brought into contact with an organic acid,
an environment unfavorable for the earthworms, before
processing, and grown under the condition for a particular
time, the earthworms excrete the digest in the digestive
tracts and cover themselves with the excretion to cope
with the environment, and thus, that it was possible to
obtain purified living bodies of the earthworms by remov-
ing the dirt or the excretion on the skin, and made the
present invention, based on the finding.
[0008] Thus, the present invention provides a method
of producing a dry earthworm powder which comprises
the steps of: standing living earthworms under light for
10 to 50 hours, removing the dirt formed on the skin there-
of, adding an organic acid to the living earthworms, di-
luting the acid rapidly with addition of water, adjusting
the pH of the aqueous acidic solution to 2 to 5, standing
the earthworm mixture for 3 to 180 minutes under the pH
condition, washing the earthworms with water, grinding
the earthworms into a homogenate, freezing the ho-
mogenate at -18°C to -35°C, keeping the frozen homoge-
nate for 20 to 240 hours, and freeze-drying and degas-
sing the frozen homogenate under vacuum simultane-
ously.
[0009] Hereinafter, the method according to the
present invention will be described in detail.
[0010] In the method according to the present inven-
tion, a living earthworm is used as the raw material, and
the living earthworm used is arbitrarily selected from or-
ganisms belonging to Annelida Oligochaeta, generally
called earthworms, such as Lumbricus rubellus, Lumbri-
cus terrestris, Eisenia foetida, Allolobophora caliginosa,
Dendrobaena octaedra, Allolobophora japonica
Michaelsen, Drawida hattamimizu Hatai, Pheretima di-
vergens Michaelsen, Pheretima communissima,
Pheretima agrestis, Pheretima sieboldi Horst, Pheretima
hilgendorfi, Pontodrilus matsushimensis lizuka, Tubifex
hattai Nomura, Limnodrilus gotoi Hatai or L. Socialis
Stephenson and so on.
[0011] In the method according to the present inven-
tion, first, living earthworms are placed under light for a
particular period. Specifically, living earthworms with-
drawn from a worm bed are placed in a tray-shaped flat
box and kept there for 10 to 50 hours under sunlight or
under illumination at night. The internal capacity of the
flat box then is an amount corresponding to a thickness
of about 30 to 60 mm, preferably 40 to 50 mm. When
placed under light, the earthworms, which are nocturnal,
try to protect themselves by covering the skin with dirt
for blockage of light or prevention from water vaporiza-
tion, and repeated removal of the dirt by a suitable means
several times finally prompts the earthworms to release
solid matter and body fluid out of the enteric tracts and
cover the skin therewith. Then in the flat box, the multiple
living earthworms stacked on each other try to crawl
deeper below other earthworms, looking for a darker
place while in contact with each other, which in turn leads
to separation of the dirt and the excretion on the skin by
friction. If the living earthworms are enclosed for example

1 2 



EP 2 105 139 B1

3

5

10

15

20

25

30

35

40

45

50

55

with a nonwoven fabric, the dirt and the excretion sepa-
rated by friction can be adsorbed and removed easily.
[0012] In the method according to the present inven-
tion, the living earthworms, from which the dirt and the
excretion are removed, are then washed with water, and
brought into an living environment unpleasant to the living
earthworms by the addition of an organic acid. The ad-
dition of the organic acid may be carried out by scattering
an organic acid powder as it is or a concentrated aqueous
organic acid solution on the living earthworms.
[0013] Examples of the organic acid used then include
acetic acid, malic acid, citric acid, lactic acid, malonic
acid, succinic acid, and the like. These acids may be
used alone or as a mixture of two or more acids. The
particularly favorable organic acid is citric acid.
[0014] In such a case, prolonged contact between the
living earthworms and an organic acid powder or a conc.
aqueous organic acid solution leads to death or weak-
ening of the earthworms and thus to no excretion of the
digest in the digestive tracts, and therefore, the living
earthworms are preferably washed with water as soon
as possible after contact with the organic acid, normally
within 30 seconds or less, preferably 20 seconds or less,
until the pH of the earthworms becomes in the range of
2 to 5. The dilution with water should be carried out
promptly. Sufficient care should be given to the fact that
the delay may lead to death of the earthworms.
[0015] Thus in the method according to the present
invention, it is possible to ensure sterilization action by
once sterilizing living earthworms by using the steriliza-
tion action of an organic acid and then sterilizing them
further by freeze drying under vacuum.
[0016] In the method according to the present inven-
tion, because the earthworms are placed under light, i.e.
a living environment unfavorable for activity of the noc-
turnal living earthworm, and additionally brought into an
living environment extremely unpleasant to the living
earthworms, the living earthworms release solid and liq-
uid matters of the dirt and the excretion for protection of
themselves and for improvement of the living environ-
ment to purify themselves automatically.
[0017] Use of an organic acid, which has a sterilizing
action, in the method according to the present invention
leads to excretion of the digests remaining in the digestive
organs as described above and sterilization of the un-
wanted bacteria that are not removed simply by water
washing.
[0018] Presence of water is indispensable for the self-
protecting function, but about 65% of the living earthworm
structure is water, and thus, there is some periodical al-
lowance for the self-protecting function. However, be-
cause death of the living earthworms is undesirable, care
should be given to the control of the period during which
the living earthworms are placed under an unpleasant
living environment. The period may vary according to the
condition used, but normally in the range of 3 to 180 min-
utes.
[0019] As described above, when living earthworms

are brought into an unpleasant living environment by the
addition of an organic acid, the digest remaining in the
digestive tracts, ammonia, a cause for foul odor, and ar-
senic-containing body fluid that is toxic to the body are
excreted, and most of ammonia is removed by the acid.
[0020] Conventionally, cleaned living earthworms
were pulverized and frozen as they were, leaving ammo-
nia unremoved, and the ammonia was removed in the
following freeze drying step under vacuum, but the re-
moval of ammonia was insufficient and fluctuating, mak-
ing product quality control more difficult. In addition, be-
cause ammonia is removed in the freeze drying step un-
der vacuum, the apparatuses in the step are damaged
more easily, demanding frequent maintenance and thus,
increasing the running cost and making the system less
attractive economically. Further, ammonia had a problem
in difficulty of product quality control, because the am-
monia content of living earthworm varies seasonally and
ammonia may cause gastritis when it remains even in a
small amount. In the method according to the present
invention, most ammonia is removed before freeze dry-
ing under vacuum and ammonia remaining in a small
amount is also removed completely by freeze drying un-
der vacuum, advantageously giving a uniform-quality
product.
[0021] Then, the living bodies of the earthworms after
practically complete removal of the dirt are washed with
purified water and then ground into liquid or paste-like
homogenate. The grinding is carried out, for example, in
a homogenizer, blender, homomixer, mashing machine,
or high-pressure cell mill, normally at a temperature of 1
to 25°C or, preferably, 2 to 15°C. The homogenate is
then placed and dried in a stainless steel tray. Since the
enzymes contained in the living body of the earthworm
are inactive when the cells are still alive, but react instan-
taneously with dead cells to generate heat and strong
foul odor by putrefaction, for prevention thereof, it is re-
quired to use freeze-drying under vacuum process in
which the homogenate can be cooled rapidly to a tem-
perature of -18°C to -35°C and the enzyme activities are
restricted.
[0022] For pulverization without deterioration in the
pharmacological action inherent to the earthworm, the
homogenate should be frozen rapidly, but, on the other
hand, freezing in an excessively short period of time or
extremely rapid freezing is also unfavorable, because
impurities present together with proteins which are prin-
cipal components of the earthworm paste may form spot-
ty unfrozen regions and may not be separated. For that
reason, the freezing is performed favorably at a low tem-
perature of -18°C to -35°C over a period of 20 to 240
hours, preferably 50 to 170 hours.
[0023] During freeze drying under vacuum, it is impor-
tant to select a condition allowing favorable removal of
water as well as impurities. For that purpose, it is advan-
tageous to perform freeze drying under vacuum by in-
creasing the temperature stepwise in the range of -60°C
to +90°C under a pressure of 50 Pa or less taking 10 to
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60 hours.
[0024] For example as described above, the homoge-
nate is frozen at a temperature of -18°C to -35°C over a
period of 20 to 240 hours and freeze drying under vacuum
is performed for 10 to 60 hours by changing a tempera-
ture and a pressure stepwise in the range of -60°C to
+90°C and 4 to 80 Pa, respectively, to obtain a pale yellow
dry earthworm powder in the sterile state. The deaeration
then is performed by vacuum aspiration.
[0025] In the method according to the present inven-
tion, it is possible to shorten the freeze-drying period,
which traditionally took 100 hours or more, significantly
by selecting the drying condition as described above.
[0026] The dry earthworm powder thus obtained con-
tains arginine in an amount of 70 to 120 mg, lysine of 110
to 150 mg, histidine of 35 to 60 mg, phenylalanine of 55
to 80 mg, tyrosine of 50 to 75 mg, leucine of 100 to 150
mg, isoleucine of 60 to 90 mg, methionine of 25 to 40
mg, valine of 70 to 105 mg, alanine of 85 to 135 mg,
glycine of 75 to 105 mg, proline of 60 to 85 mg, glutamic
acid of 210 to 300 mg, serine of 80 to 110 mg, threonine
of 75 to 110 mg, aspartic acid of 150 to 220 mg, tryp-
tophan of 15 to 30 mg and cystine of 20 to 35 mg in 100
g of the powder, although the composition may vary
slightly according to the kind of the earthworm used and
the sampling site and period.

Industrial Applicability

[0027] According to the method of the present inven-
tion, it is possible to remove the dirt or the excretion of
living earthworms by using their natural behavior without
any man-made action and also to obtain favorable dry
earthworm powder containing no microbe or a foul odor
such as of ammonia and containing only a limited amount
of arsenic. In addition, the dry earthworm powder ob-
tained by the method according to the present invention
contains enzymes at activities of about 1.2 to 1.5 times
higher than those of the powder obtained by conventional
methods, and shows higher permeability into cells.
[0028] Similarly to dry earthworm powders prepared
by conventional methods, the dry earthworm powder pre-
pared by the method according to the present invention
is useful as a blood pressure-adjusting agent, an anti-
hyperlipidemia agent, an anti-diabetes agent, a throm-
bolytic agent or the like. Active ingredients separated
from the dry earthworm powder may be used in applica-
tions such as whitener, anti-wrinkling agent, anti-eczema
agent, and athlete’s foot-treating agent.
[0029] Hereinafter, the best modes of carrying out the
present invention will be described.

Example 1

[0030] 30 kg of living earthworms of Lumbricus rubel-
lus were placed and spread to a thickness of approxi-
mately 5 cm in a flat box and exposed to fluorescent lamp
irradiation for 24 hours; the living earthworms were cov-

ered with a nonwoven fabric, allowing adsorption of the
dirt and the excretion accumulated on the skin with the
nonwoven fabric, and then washed with water. Subse-
quently, 250 g of citric acid powder was scattered uni-
formly thereon, and after 15 seconds, the earthworm mix-
ture was diluted with 30 liter of purified water. The pH
immediately after addition of water was 2.25, while the
pH at the end of dilution was 2.74.
[0031] Then, the earthworms immersed in the diluted
citric acid was left still at 20°C for 60 minutes, when the
earthworms, to modify the living environment unpleasant
to themselves, excrete the body fluid and the digest in
the digestive tracts out of the body as well as ammonia,
a cause of foul odor, and arsenic, a compound hazardous
to the body.
[0032] Conventionally, it was required to immerse
earthworms in an aqueous citric acid solution at pH 3 to
6 for at least one hour, resulting in weakening of the earth-
worms and increase in loss thereof, but brief contact with
high-concentration citric acid resulted in almost complete
elimination of ammonia without weakening of the earth-
worms.
[0033] The living earthworms were then separated
from the dirty aqueous citrate solution, washed with wa-
ter, and ground into an earthworm paste at 10°C by using
a homogenizer. Then, the earthworm paste was placed
in a stainless steel tray, cooled instantaneously to -30°C,
and kept at the same temperature, allowing gradual
freezing over a period of 50 hours.
[0034] The freeze drying under vacuum was per-
formed in such a manner that the earthworm paste thus
frozen was kept standing at a temperature of -35°C under
gradually reduced pressure down to 50 Pa taking 3 hours,
and the frozen earthworm paste was heated stepwise at
a temperature of 20°C under a pressure of 40 Pa for 12
hours, at a temperature of 40°C under a pressure of 35
Pa for 25 hours, and finally at a temperature of 80°C
under a pressure of 20 Pa for 5 hours. The processing
gave a pale yellow dry earthworm powder having a water
content of 8 % by mass. The amino acid contents of the
dry powder thus obtained are shown in Table 1.

Example 2

[0035] A pale yellow dry earthworm powder was ob-
tained in a similar manner to Example 1, except that 30
kg of the earthworms of Lumbricus rubellus in Example
1 were replaced with 30 kg of those of Lumbricus terres-
tris. The amino acid contents of the dry powders thus
obtained are shown in Table 1.

Table 1

AMINO ACID CONTENT
(unit: mg/100g)

Example Example 1 Example 2

Arginine 114 72.5
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Example 3

[0036] A dark yellow dry earthworm powder in a com-
position similar to that of the powder obtained in
Example1 was obtained in a similar manner to Example
1, except that 250 g of citric acid was replaced with 160
g of succinic acid.

Reference Example

[0037] The dry earthworm powder obtained in Exam-
ple 1 was processed by the method described in the Ex-
ample of JP2716472B, to give a purified protease.
[0038] To 0.5 Pg of the purified protease, added was
purified human plasminogen (manufactured by KABIAB,
0.05 CU) for reaction, and the plasmin activity after the
reaction was determined. Subsequently, the plasmin hy-
drolytic activity, as determined from the difference be-
tween when the purified protease was added and not
added, was 0.145 nmol/minute. The plasmin hydrolytic
activity, as determined for comparison similarly by using
the purified protease prepared from the dry earthworm
powder according to the conventional method described
in the patent publication described above, was 0.112
nmol/minute, indicating that the enzyme activity derived
from the dry earthworm powder prepared by the method
according to the present invention was approximately 1.3

(continued)

AMINO ACID CONTENT
(unit: mg/100g)

Example Example 1 Example 2

Lysine 148 128

Histidine 55 40

Phenylalanine 77 62.5

Tyrosine 73 57

Leucine 145 119.5

Isoleucine 87 74

Methionine 35 33

Valine 104 89

Alanine 131 98

Glycine 103 82.5

Proline 83 65.5

Glutamic acid 296 245.5

Serine 105 87

Threonine 104 81.5

Aspartic acid 212 167

Tryptophan 28 20

Cystine 32 21.5

times higher.

Claims

1. A method of producing a dry earthworm powder
which comprises the steps of: standing living earth-
worms under light for 10 to 50 hours, removing the
dirt formed on the skin thereof, adding an organic
acid to the living earthworms, diluting the acid rapidly
with addition of water, adjusting the pH of the aque-
ous acidic solution to 2 to 5, standing the earthworm
mixture for 3 to 180 minutes under the pH condition,
washing the earthworms with water, grinding the
earthworms into a homogenate, freezing the ho-
mogenate at -18°C to -35°C, keeping the frozen ho-
mogenate for 20 to 240 hours, and freeze-drying and
degassing the frozen homogenate under vacuum si-
multaneously.

2. The method of producing a dry earthworm powder
according to Claim 1, wherein the organic acid is an
organic acid selected from acetic acid, malic acid,
citric acid, lactic acid, malonic acid, and succinic ac-
id.

Patentansprüche

1. Verfahren zur Herstellung eines trockenen Regen-
wurmpulvers, das die folgenden Schritte umfasst:
Stehenlassen der lebenden Regenwürmer bei Licht
während 10 bis 50 Stunden, Entfernen der auf ihrer
Haut gebildeten Verschmutzung, Zugeben einer or-
ganischen Säure zu den lebenden Regenwürmern,
schnelles Verdünnen der Säure durch Zugabe von
Wasser, Einstellen des pH-Werts der wässrigen
sauren Lösung auf 2 bis 5, Stehenlassen des Re-
genwurm-Gemisches unter diesen pH-Bedingun-
gen für 3 bis 180 Minuten, Waschen der Regenwür-
mer mit Wasser, Zerkleinern der Regenwürmer zu
einem Homogenisat, Einfrieren des Homogenisats
bei -18 bis - 35 °C, Aufbewahren des gefrorenen
Homogenisats für 20 bis 240 Stunden und gleichzei-
tiges Gefriertrocknen und Entgasen des gefrorenen
Homogenisats unter Vakuum.

2. Verfahren zur Herstellung eines trockenen Regen-
wurmpulvers nach Anspruch 1, wobei die organi-
sche Säure unter Essigsäure, Äpfelsäure, Citronen-
säure, Milchsäure, Malonsäure und Bernsteinsäure
ausgewählt ist.

Revendications

1. Procédé pour la production d’une poudre sèche de
vers de terre, qui comprend les étapes de: disposer
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des vers de terre vivants sous la lumière pendant 10
à 50 heures, retirer la saleté formée sur leur peau,
ajouter un acide organique aux vers de terre vivants,
diluer l’acide rapidement en ajoutant de l’eau, ajuster
le pH de la solution acidique aqueuse à 2 jusqu’à 5,
disposer le mélange de vers de terre pendant 3 à
180 minutes sous la condition pH, laver les vers de
terre avec de l’eau, broyer les vers de terre en un
broyat, congeler le broyat à -18°C à -35°C, conserver
le broyat congelé pendant 20 à 240 heures et con-
geler-sécher et dégaser le broyat congelé sous vide
simultanément.

2. Procédé pour la production d’une poudre sèche de
vers de terre selon la revendication 1, dans lequel
l’acide organique est un acide organique sélectionné
parmi l’acide acétique, l’acide malique, l’acide citri-
que, l’acide lactique, l’acide malonique et l’acide suc-
cinique.

9 10 
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