Met hod for preparing the ovul ated eggs of aquatic animals for quality
foodstuffs and ovul at ed eggs prepared using said nethod Description 5 The
present invention relates to a nethod for processing the ovul ated eggs of
aquatic animals into delicacy foods having a harvest of the ovul ated eggs
wi t hout harnful intervention on the aquatic aninmal and a preservation, and
to ovul ated eggs of aquatic aninals processed into delicacy foods using
the 1o nmethod. The processed, always unfertilized eggs of various aquatic
ani mal s have been praized for sonme tine as a delicacy in wealthy society
and are increasingly consuned. The not yet naturally laid, immature (in

various stagges Lsh.is are referr to.as r The r may,
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eggs are notfdo@lstlﬂfsa'diuleovaiaséd eggs prigmrédh asivigosdid siethoflugu, which is highly
toxic even with proper preparation. So-called "real caviar"”™ or "Russian
caviar" is produced fromthe roe of the sturgeon. One differentiates here
bet ween ossi Bésariptiai uga, and sevruga caviar. In addition to wild sturgeon

20 farned sturgeon have also already been used for obtalnlng caviar. The
cavi ar

roe of ish, cod-|I and rr iS use duci n
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of the capeladuatic Bhpnsls muarcab;sma&mmg af Hapvast bptie, ovara@bcsaggmn cavi ar
havi ng a redd) sh color is produced from sal non. Furthernpre, roe is also
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cited here. Roe is uUsually salted, sonetines al so snoked. Snoked roe is

produced!¥ r oAe¥RE. roe located in the intact envel ope by hot smoking. It
typically originates fromcod and poll ack. The roe of |obster, |arge
crayfish, and other crustaceans, as well as the orange so colored roe of
scal | ops, i sThecprecessgdt always uaf@rt@gzed eggs of various aquatic animals have been

praized for some time as a delicacy in wealthy society and are increasingly
consumed. The not yet naturally laid, immature {in various stages) eggs of fish

15 are referred to as roe. The roe may, theoretically, originate from any female fish
(or aquatic animal), whose eggs are not toxic. This also includes the blowfish,
fugu, which is highly toxic even with proper preparation. So-called "real caviar"
or "Russian caviar" is produced from the roe of the sturgeon. One differentiates
here between ossietra, beluga, and sevruga caviar. In addition to wild sturgeon

20 farmed sturgeon have also already been used for obtaining caviar. The roe of
lumpfish, cod-like fish, and herring is used for producing caviar substitute
("German caviar"). "lcelandic caviar" is produced from the roe of the capelin.
Trout caviar is obtained from trout, and salmon caviar having a reddish color is
produced from salmon. Furthermore, roe is also obtained from sea urchins.

25  Finally, the amphibians, such as toads, which reproduce by laying eggs, are
also to be included in the aquatic animals cited here. Roe is usually salted,
sometimes also smoked. Smoked roe is produced from the roe located in the
intact envelope by hot smoking. It typically originates from cod and pollack. The
roe of lobster, large crayfish, and other crustaceans, as well as the orange-

30  colored roe of scallops, is referred to as “corail”.




Besi des the high pleasure value, caviar also has other val uable properties.
Caviar is rich in protein (25 to 30%9, wth a high proportion of essenti al
am no acids. However, with 16%fat it is not a |lean food. Caviar contains
the vitamins D, E, Bl12, and niacin, as well as the mnerals iodine and
sodium In addition, it 5 has a high proportion of good cholesterol. The
caviar currently available on the market is the treated (cl eaned, salted)
roe, which is taken in the immture state fromthe ovaries of female fish,
because here the imuature eggs have sufficient stability to further
treatment steps. io Thus, to obtain caviar of the best quality, the eggs
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mai n argurrent ng t e Individuals is, for exanple in
sturgeon, that the eggs are harvested in the immture state before
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capabl e of behich if @ken in thedmmeatere tstade frofrt the ovtamoﬁfalmaleésdaggecamal d burst
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for the inm ﬂ‘gﬁ? rb%?q e $hayi haye ssadys qﬁ? F"Wf r"l?g‘fr&Y &qvufa[tlgﬂgfargg t use as
caviar. In addition, there are osnotic effects which occur later in the
course of salting. Experinents known fromthe prior_ art usi mldly
colted ot ar L AIMESioRMCEg)AEHO R SAPRORGEGonds 2beis AL BRLR £ ov il at ed
(mat ure) andTROproRiEih 8 Aling ®rtal EBRINMHIS 1o G1StEIR. caviRPYEy., Bﬂ?éedn'ﬂ@x@&t ure eggs
burst al ready upon |ight contact and deliquesced. into 8reas pasty

mass. Howevepoth g\{ltgrwl | Gaptiire @Rg @lso in aquaculture (approximately 250 tons/year
worldwide). For centuries it has been a standard method to kill the animals

before removing the eggs to obtain caviar and roe from various species of fish.
A main argument for killing the female individuals is, for example in sturgeon,
that the eggs are harvested in the immature state before reaching the natural

20 ovulation stage, because the eggs which have ripened maximally in the body of
the mother animal until ovulation, thus capable of being fertilized, are too soft.
These mature eggs would burst upon preservation by salt (sodium chloride)
alone and in combination with borax and stick together into an inedible slimy
pulp. In the course of ovulation, i.e., the ejection of the egg from the follicles of

25 the ovary, the egg undergoes natural changes (softening of the egg membrane
for the imminent fertilization by spermy), which restrict its direct use as caviar. In
addition, there are osmotic effects which occur later in the course of salting.
Experiments known from the prior art using mildly salted sterlet caviar, which
was produced for test purposes from ovulated (mature) and non-ovulated

30 (immature) eggs, showed that the mature eggs burst already upon light contact
and deliquesced into a greasy, pasty mass. However, significant taste

differences were not detectable.




differences were not detectable. 3 This practice of killing together with
drastic overfishing has resulted in threatening of the wild stocks of the
approximately 30 different species of sturgeon by extinction. In Russia, a
new net hod has been devel oped by which 5 i mmature roe may be obtai ned

wi thout killing the fish. Atype of multiple "cesarean section" is
performed on the ovaries under anesthetic, the imature eggs are pressed
out, and the incisions are closed again3 Wen these are healed, the fish
may be rel eased again or kept in breeding stations for |ater caviar
renoval . However, the nortality rate for this very conplex nmethod, which io
stresses the fish very strongly, is still above 40% WMbreover, this
procedure is_ forbidden according to the Gernan_ani nal protectlon code.
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t he above- nentfYoneéd reasons Tor cavl ar aquacul Ture.
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and fingerli n far u lture a r I because
25 the ol B0 pioR BBaYYY MeibAR s B SRS el B ¥ Flsnce wi ¢ n
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caviar is sarfféagi\’/i%‘gd"é‘?{ﬂ%%g%thgzi’%lﬁ‘aﬂeaglalﬁ? ZﬁaleS{Jm % imted storabili ty. A
caviar identified by "mal ossol" nay have a salt content of at nost 2.8 to
4% The nat u&glstly} raeg%o%klhg plrt%rr ms ave bgénn%dtlated worldwide. Sturgeons are
sexually mature in the natural environment for the first time at 8-12 years, in
15 aquaculture earlier at 2-4 years depending on the type of sturgeon. Various
species of sturgeon have been released from aquaculture into the wild within
the frame of restoration programs with varying success, to save the stocks
threatened by extinction. While the female animal remains alive for cultivation
and the eggs are obtained by stripping, the problem of killing the female
20 animals siill exists for the above-mentioned reasons for caviar production in

aquaculture.

High commercial losses are also to be considered for the cultivation of larvae
and fingerlings for aquacuiture and for stocking measures, however, because

25  the females display significantly improved reproductive performance with
increasing age.

Its processing after the harvest is essential for the quality of the caviar. Mild
salting makes it more storable. High-quality caviar is salted just enough as

30 required for the limited storability. A caviar identified by "malossol" may have a
salt content of at most 2.8 to 4%. The natural taste is largely retained in
malossol caviar. In addition to malossol caviar, there is also salted caviar,




mal ossol caviar. In addition to nmal ossol caviar, there is also salted
caviar, 4 storable for long tinme, which is mxed with approximately 10-12%
cooking salt. Fresh caviar is very tenperature-sensitive and thus

difficult to store and serve. The traditional form of packaging is the
airtight, internally coated can for only salted, but not heated caviar.
Past euri zed cavi ar made storable by brief heating 5 to 60Cis sold in
screwmop jars and ring-pull cans and is4storable unopened for one year.

One problemin the storage of fresh caviar is the growth of existing
bacteria, resulting in nore rapid product spoilage. However, upon
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results in @neiprobderaiirsthel storggelof frgsh cavgaramthet drowthucfaxeding dsstedd, t he

product. Prior rt 25 A et d ri I s known
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also exists in the processing speed of the roe obtained. Up to this point, no

15 more than 10 minutes may pass between the harvesting of the eggs from the
female and the decanting of the caviar into cans, otherwise the eggs spoil.

However, it is absolutely necessary for every step of the processing
(preservation, pasteurization, inter alia} after the harvesting of the eggs that the

20 harvested eggs survive it without bursting, because bursting of the eggs results
in an irreversible quality loss and thus uselessness of the product.

Prior Art

25 A method for producing packed herring roe is known from JP 60091934A, in
which the harvested herring roe, which was taken in the immature stage from
the previously killed herring females, is treated antibacterially using a solution
made of hydrogen peroxide and salt after a preservation using salt for roe
solidification. The concentration of the hydrogen peroxide used may be

30 reduced by immediate blood removal from the harvested herring roe, which
results in a taste improvement of the herring roe. After the hydrogen peroxide-
salt treatment, an enzymic treatment using catalase is performed to remove the




salt treatnent, an enzymc treatnent using catalase is perforned to renove
the 5 oxyradi cal hydrogen peroxide. The i mredi ate renpoval of the still

uncoagul ated blood nmay only occur directly after the killing of the fish
or shortly before the thawing of the fish, which was frozen directly after
killing. Because the inmmediate renoval on the freshly killed fish may only

be performed with great 5 effort, however, the fish are typically first
frozen, which in turn results in a loss5 of quality. Furthernore, it is
known fromthe prior art that the application of tannic acid is a proven
agent in aquaculture in obtaining breeding fish. The fertilized eggs are

i 0 treated ugypsdical hgBmigen perdkideolTHE irﬁ:ﬂe&ﬂ@terr@mv«oal éffie sfili Grvagelbtedayer . The
eggs may thus ‘be disinfected better during the breedin and ungl and
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I ron concentratlon Aquacu ture 242° (2004 Tannic acid, a
pol yphenol , ¢fsjualiy. commer ci al f or m of tannl n. Its structure is based on
gl ucose esters of gallic acid. Tannic acid is used as a wood staining
agent and is naturally present in oak, wal nut, 20 mahogany, and sequoi a
trees as a fFurthermbe, dasmknown fromythabeor artthahtherapplicadtiooraf tanmix acidisian |

(FLaere ) kol adb i haPRITa A ook T BRYpB sofehievec by =
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particul ar ahfetadibn dufing thedstRy |ntubat|apmaya& retucdd. Jhist treatimehtisgeon, are dyed
and sal ted isr%ar% ard ?c;[re\}%?iogst sgenmésncgf?[s%aslucﬁgs gea l)ass 1nc?ud5 ing sturgeon (cf.
publication | by Mizuno et al.: “Elimination of adhesiveness in the eggs of
15 shishamo smelt Spirinchus lanceolatus using kaolin treatment to achieve high
hatching rate in environment with a high iron concentration®, Aquaculture 242
(2004) pp. 713-726). Tannic acid, a polyphenol, is the commercial form of
tannin. its structure is based on glucose esters of gallic acid. Tannic acid is
used as a wood staining agent and is naturally present in oak, walnut,
26 mahogany, and sequoia trees as a fire retardant. It may also be inferred from
publication | (Figure 5) that a higher egg pressure up to bursting may be
achieved by a treatment using tannic acid. However, it is known that the egg
membrane foughens like rubber due to the treatment with tannic acid and is
thus no [onger suitable for consumption.
25
A method for dyeing is known from RU 2 126 218 C1, in which ovulated roe
having a weak natural coloration, in particular also of "lower quality" species of
fish than sturgeon, are dyed and salted in two steps at an interval of at least 0.5
hours. In the first step, 2/3 of the pigment is added directly to the roe, and in the
30 second step the remaining component of the pigment is introduced together
with a lipid-protein emuision in a quantity of 5 to 10% in relation to the mass of
the roe. The salting is performed before the second dyeing step. It may thus




hours. In the first step, 2/3 of the pignent is added directly to the roe,
and in the 30 second step the remaining conponent of the pignent is

i ntroduced together with a lipid-protein emulsion in a quantity of 5 to
10%in relation to the mass of the roe. The salting is perforned before
the second dyeing step. It may thus 6 not be excluded in this nethod that
the ovulated roe will burst during the following salting after the
addition of the dye in the first step. @he lipid-protein enulsionis
applied after the salting and is used for stable dyeing and inproving the
organol eptic features and radiation protection properties of the roe. 5 A

met hod for pﬁ&cﬂécéx&ﬁ;d%%tﬂisaﬁwe%wﬁéttﬁé evmatetraé @4l SUrsk difiBg thie is known
fromRU 2 232 523 C2, from which resent invention proceeds as the
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taste of fhe roe, when ovulated eggs are used, which are known to have a
very soft egg nmenbrane, it is not reliably ensured t hat they will endure
the foll owi ngymateed fveprodusnnlggrarpﬂafsc@wmatfrpversvmte%atmrgemnvrge isnighovyen a snal |
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significantly, because 't enoved er}eh difficulty.
However, t heclosest ptitradrt. tHoe trampmpbse nm hhmesﬂedmu!atedmgsl«are ffiesd tre@tedt r eat ed

by st ressful. i har vest | s _of 88 ovul at ed
eggs are usel. aurygﬁp%gé ?ﬂ%&u? Bolyhgg?{ Breﬁs %? R'%%S?e %gg'gfoha t echnol ogi es
in the pha orfofdwing iphstearizdtionat tamperaturas ma: Apatt fiowr ihe\fa¢tmieatcaV| ar
cannot be produc d frommure (ovyl ated) st eon S ause naturally
mat ured eggs® ﬁ??)tﬁ‘gsﬁf??e e ﬁ'g”'&Bﬁl:yt'“fﬁfe)nfﬁ%%ggﬁ%t&ozg%f 'JQP ﬁ?'}at i on and
burst i medi @liult¥d BeENaRAReACHhIh lafe Bridvin totiavetd airy poRegg vRinmbrase, itThe ci t ed
met hods for obtaining caviar from ovul ated %ﬁ roe do not, provi de
sati sfactor yIS natrglipkly ensured that they will endure the fo Iowmg treatment using
preservatives without bursting. Even a small proportion of burst eggs worsens
15 the quality of the caviar significantly, because the burst eggs may only be
removed with difficulty. However, the fact that the animals neither have to be
killed nor treated by stressful surgery for harvesting is of special advantage if

ovulated eggs are used.

20  According to the findings and the processing technologies in the prior art, itis
thus currently assumed that full value caviar cannot be produced from mature
(ovulated) sturgeon eggs, because naturally matured eggs are too soft as a
result of the expected fertilization and burst immediately upon contact with salt
or other preservatives. The cited methods for obtaining caviar from ovulated

25  roe do not provide satisfactory results.

30 Statement of the Object




30 Statenent of the Qbject 7 Therefore, a nethod according to the species
Is to be specified as the object of the present invention, which processes
t he ovul ated eggs harvested freshly fromthe living aquatic animl in such
a way that they may be processed further wthout quality loss, in
particular wthout bursting, into full value delicacy foods s and thus

achi eve a nmarketable and conpetitive quality. In particular, a |ower
sensitivity of the eggs during the processing and significantly | onger
storability even wi thout strong preservation nmethods are to be achi eved by
the nethod. Furthernore the nmethod is to be applicable easily and

cost-ef f ecti yRépsicR8th m@&fo’tj_%@@rd&% th¥Rd spdcidsSis b BE sPEdiR e dbjedtt
finished product, in addition. 10 The achi evenent of the object according
to the presefie prasawinveption whichqireessges the ewndatad eagrhanvestad f8ehl¥onpri ses
the follow n inan | ' ar nf ul
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irreversibly incorporated tyrosine nolecules. A nolecular structure of this
type does nof OCeLBAbHE &thd oBRot R SIhY IS pRStRt i’ bistlogbd Y
in the method claim and comprises the following method steps:
+ harvesting the ovulated eggs without harmful intervention on the aquatic
animal,
15 ¢ exogenous treatment of the freshly harvested, ovulated eggs in an

aqueous solution with addition of at least one signal fransduction

molecule also naturally occurring in the egg cell for physiological

stabilization of the egg membrane by ovoperoxidase activation and

subsequent

20 s preservation.

Advantageous refinements of the method are disclosed in the subclaims and
explained in greater detail in the following in connection with the present
invention. Furthermore, it is disclosed in the product claim that the ovulated
25  eggs processed according to the method according to the present invention
have a hardened extracellular external skin having cross-linked protein strands
and irreversibly incorporated tyrosine molecules. A molecular structure of this
type does not occur naturally on unfertilized eggs. An artificially produced
product of this type has not existed in the prior art until now.
30
In the method according to the present invention, the ovulated eggs, i.e., the
eggs fully mature for fertilization (spawn), are harvested from the resting




product of this type has not existed in the prior art until now. 30 In the
nmet hod according to the present invention, the ovul ated eggs, i.e., the
eggs fully mature for fertilization (spawn), are harvested fromthe resting
8 aquatic aninmals, predom nantly sturgeon, by natural discharge of the
ovul ated eggs fromthe bodily opening and sinple stripping. The stress

| oad for the animals is thus mnimzed and hardly strains them The
freshly harvested, ovulated eggs are egogenously treated before the
preservation using a signal 5 transduction nolecule also naturally
occurring in the egg cell. The enzyne ovoperoxidase is thus activated,

whi ch i ni ti ahgSatfciniRhlk OfreaddinaAiSRIgt®nOby Afturs WistR&aLloftRy ovixdted nal  skin
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formed on ncentrations in'the I : met abol 'sm  An
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si gni fi cant | ynehesane dhsiaforeetheditle (OMOHARD' may trenised abavwsembtabtur i ng t he
ti d.d ' ri . kagi ng. A
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ot eri ci dal PREMse BJIELHTE In IREDERMERsens i heopiel G Seigsolie
si gni fi cant | unlapiftane Methted later hardening of the eggs obtained is caused by using

15 the method according to the present invention by simple application of a natural
substance, which makes the ovulated eggs significantly less sensitive to further
treatment, above all during the preservation and decanting, but also during
storage and repackaging. A further advantage of this artificial later hardening is
better storability and thus marketing of the eggs obtained, because the

20  occurrence of tyrosine crystals during storage is avoided. Due to the activation
of ovoperoxidase, cross-linking of protein strands and the irreversible
incorporation of tyrosine in an impenetrable membrane occur and thus crystal
formation is avoided. Furthermore, the treatment has a bactericidal effect, by
which the storability of the product is significanily lengthened.

25
The method according to the present invention comprises an external treatment
of the freshly harvested ovulated eggs using at least one molecule also
naturally occurring in the egg cell, which plays a key role in the signal
transduction chain, which initiates the hardening of the membrane upon a

30  natural fertilization. This particularly relates to calcium ions (Ca*"), which flow in
a wave through the egg after an exogenous stimulation and result in enzyme
activation. In addition, at least one further key molecule exists. This is the




25 The net hod according to the present invention conprises an external
treatnent of the freshly harvested ovul ated eggs using at | east one

nol ecul e also naturally occurring in the egg cell, which plays a key role
in the signal transduction chain, which initiates the hardening of the
menbrane upon a 30 natural fertilization. This particularly relates to
calciumions (Ca"), which flowin a wave through the egg after an
exogenous stinulation and result in enzgnme activation. In addition, at

| east one further key nolecule exists. This is the 9 nolecule fornmed by

t he oxi dase dependent on NADPH, hydrogen peroxi de H202. Hydrogen peroxide

i nitiates thgopalkfalmeEhid@anissk Wepenset oh NADRH qwdrcsy‘enqaemhded
fertilization nenbrane around the e g%l n extrenel m cronol ar

concent r at i offe92- CYAEagmReEsdq iadiaies 1B naturgl erdoge %%?Wﬁegé%r”@é'ﬁncel | in
so-cal | ed s ged GiAMAiitBh mdrirais GRSNNS g AkidieIpBRR haGBieiar ot | cul um

but may also enter the cell by flow ng omthe outside via specific

receptors. EpgliggBkatians. Cﬁ'él“@h@éﬂ (¢ oh?’f'ﬁté" ?hﬂ@ﬁ%l‘z@e?g&ﬁ%’r'“ﬁ’@%%d | n
whi ch they aééfc:tﬁrtnosrt&‘és'tﬂe 'nﬂt%%%ﬂcﬁla Jrgf” hMoﬁlggrﬁth@{l&ﬂMmMﬁ

enzynes (e.g., glucose-6-phosphat e- rogenase In turn prgduce NADPH
NADPH r ef er senter threep hwpwmgyn apgdtha@utsaﬁeml@ﬁpw@{ecgp@rﬁ fanegmes are

anabol | sm  WHERehAaH 8 ERR MR AL DA e e dIEadh Plgheot | do) by
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is inturn tﬂmemshngmlsrcaaleumavavevaib@emzda@@ (e@hlgdmose-ﬁ-prwpbﬁef ble for the
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nat ural fer tﬁoi‘mZJEHNIAM'I siyniificapkin ranakalsm, wrﬁcirrreslhiﬁs foore NMD (Ihcdtmamsdam th the
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15 In nature, the unfertilized, ovulated egg is in a dormant state before itis
bombarded by multiple sperm during the natural fertilization. All sperm except
for the one which fuses with the egg must be held back. During the natural
fertilization, the egg membrane is hardened seconds after the penetration of
the sperm to prevent a multiple fertilization by multiple sperm (polyspermy, with
20 the exception of low multiple fertilization, which results in single-egg muttiple
births), which is fatal for the embryo. The resulting embryo performs this task
by forming an extracellular external skin within seconds, which is impenetrable
to further sperm. In addition, the embryo is protected from mechanical damage
and toxins. The key enzyme for this procedure is ovoperoxidase, which is ready
25 in granula (cortical granules) under the egg membrane in a waiting position. At
the moment of fertilization, the reaction sequence described above is set into
gear. Due to the produced ovoperoxidase, protein strands cross-link by tyrosine
kinase, which stimulates the procedure, tyrosine is irreversibly incorporated in
an impenetrable extracellular membrane, which protects the embryo. This
30 mechanism is distributed in the entire animal kingdom of invertebrates such as
sea urchins and vertebrates such as fish, mice, and humans for protecting the

embryos (cf., for example, publication ll by La Fleur et al.. "Searching




by form ng an extracellular external skin within seconds, which is

I npenetrable to further sperm In addition, the enbryo is protected from
mechani cal danage and toxins. The key enzyne for this procedure is
ovoper oxi dase, which is ready 25 in granula (cortical granules) under the
egg nenbrane in a waiting position. At the nonent of fertilization, the
reacti on sequence described above is set into gear. Due to the produced
ovoper oxi dase, protein strands cross-1liMk by tyrosine kinase, which
stinmul ates the procedure, tyrosine is irreversibly incorporated in an

i npenetrabl e extracel | ul ar menbrane, which protects the enbryo. This 30
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dependent per oxi dase amly that functions to stop pol'ysper ny"

Mechani sns o@OTIDé@fe(FI@pHBﬁF@t Rey. @!@9&?}09 (B0 1)70R.99 7-208).publ i cation 111 by
Wessel et.al.: "The Biology of Cortical Ganules" Int. Rev. Cytol. 209
(2001), pp. 117- 206). 5 In publication I'V: "Conformational Control of
Ovoper oxi dasle @idightien $Vi "Confasmaienal Oootiblrof faoperaxidase Satalysibindhe” by T. L.

Deits et al. f Bl o i « g:k]qm | ssue of
Sept enber 15; éale%h@g%@{zi%b@?%fg%%) b and D}t't%ﬁtge |°d"rr1'%§/& BHI? ase of

ovoper oxi das@hémistry sval. 261(; Nor2&: dessie lod Sdpiembieo 16 hep. (12 58412265, |1@66)~renbr ane
wth tyrosi Acad. Sci .

ne sli.n " Ch. A. Foerder et al. Pr.oc,
Vol | 7. *No. anel Pulicasistay iasst dhaypeoties hodssakefid By Rhend,
f ﬁndarregﬁ(ﬁl |Me$@"tllaiaz:ti_bﬁ Eﬁﬁnﬁr@?e WitR tfrosifé cidseinkeSbygh. ﬁcfﬁo@t’dﬁr@géﬁghl ¢ met hods
t hat and how _cross-|inking. tyr |ean ni.n menbr ane occur.
Furthernore,(Pé%l lli éc%oﬁ%égloﬂkéb%yﬁogpn 1%49221 befgbgfays an i nport ant
role in the gaekianising .mggﬁﬁ@ambhtawesfaamédtfdsrrtﬁummtﬁﬁemg‘ngc i nhi bitors of
oxi dases that the (ovo) peroxidase apparently plays an inportant

bi ol ogi cal r@renaiegrapbia ryeﬁepﬁ@aéﬁﬂ%@owu%%Sd@kﬁ}scPfﬁweemﬁ AN h@rdefideni ng of

the of the membrane occur. Furthermore, analysis showed that tyrosine (residue)
15 plays an important role in the hardening process. It was found through specific
inhibitors of oxidases that the (ovo) peroxidase apparently plays an important
biological role in the tyrosine cross-linking and thus in the hardening of the

membrane.

20  On the basis of the cell biology phenomenon described above, in the method
according to the present invention, the exogenous application of at least one
signal transduction molecule also naturally occurring in the egg cell for
hardening the egg membrane without the use of sperm was developed. The
signal transduction molecules may preferably be the oxyradical hydrogen

25  peroxide H;O; or a calcium chiloride solution CaCl, for providing calcium ions. A
joint use of both signal transduction molecules is possible, because it most
closely simulates the natural procedure of the hardening of the egg membrane,
and in this way individual product design is possible, in particular in regard to
the degree of hardness of the treated eggs, depending on the marketing

30 strategy. The exogenous application and penetration of the artificially supplied
signal transduction molecules into the unfertilized, ovulated egg according to
the present invention simulates the signal transduction cascade of natural




menbrane. 20 On the basis of the cell biology phenonenon descri bed above,
in the method according to the present invention, the exogenous
application of at |east one signal transduction nolecule also naturally
occurring in the egg cell for hardening the egg nenbrane w thout the use
of sperm was devel oped. The signal transduction nolecules may preferably
be the oxyradi cal hydrogen 25 peroxide H202 or a calciumchloride solution
CaCl 2 for providing calciumions. A jolint use of both signal transduction
nol ecul es is possible, because it nost closely sinulates the natural
procedure of the hardening of the egg nenbrane, and in this way individual

product desi gitiliztidt 2ht R $iid leRirfitilaf BkteFnal Bkih @ tetLirif@tilidddovilrgsee of
har dness of the treated eggs, depending on the marketing 30 strategy. The

exogenous apP¥9 AMSon and penetration of the artificially supplied signal
transduction nolecules into the unfertilized, ovul ated egg according to

t he present invention sinulates the signal transduction cascade of natural
11 fertilizhbe unforaviarderieg ptialesagsashiavad &Y tesinethed| acsridingde thee
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achi eved he et according to the 5 present Invention increases wth
t he dur at i on2@Mminwes.tThealageea offhasiness mayuthus be adpeted individuallyTie théegr ee of

har dness mytré&ﬂ%gf’lﬁlé%ﬂbﬁ'%%gnt’r&q' M gH?ﬂlﬂ[eﬁ ec\ﬁiglé’egﬁ%%‘ﬁon bF %tsﬁyi. duration. In

contrast, the's concentration O transducti on nol ecul es,
al so nat ur al frgnsdociion mokpcilest diso pafgradly loccurding il e egoreell, displaysgbet ef f ect on

the degree o r | | : | l QUI € cl C for
1202) . hi s TeRCaTRT o7 g St SORISRDGRL BB, cbermal 8 Er fodies ' of gna
t ransductie on5 @ofoeEDEsThis i plausiele)| bedasise #et nataral benceatratmpisanf thend
m cronol ar range., The treatnent aof the freshly harvested eqggs using the
nmet hod accorﬂgﬂﬁ tr[agsﬁ]céloalrﬁ%rlr{leq 'H%%??IL?'IS gxﬂg}'ep%?'}og?qi%roaq%speci ally
advant ageousmjerdomoiar viige! TiatrBatirinbof the Gre@ily HarveStdd2¥ggeddinigithe of hydr ogen
I S peroxide an%/ or calciumions in the form og cal ci um chl ori de CaCl2 for
five method according to the present invention may be performed especially

advantageously in a water bath using a 0.01% - 0.02% addition of hydrogen

15 peroxide and/or calcium ions in the form of calcium chloride CaCl; for five
minutes. Both signal transduction molecules may be used individually, or also

in combination.

After the harvesting, the unfertilized ovulated eggs to be processed may first be

20 washed in physiological cooking salt solution before contact with water, to
prevent premature sticking and lengthen the processability time of the fresh
eggs. The washing step preferably occurs under sterile conditions. The sterile
washed eggs are then simply poured into a corresponding bath having the
specific concentrations of hydrogen peroxide and/or calcium chloride

25 determined in the method development and screened out after expiration of the
acting time. The present invention thus relates to a very simple, rapid, and also
still cost-efiective method. The low concentration of the chemicals used is also
advantageous here, which only require the absolute smallest necessary
guantity, which in turn also has a positive effect on the taste of the treated

30 ovulated eggs. Hydrogen peroxide decomposes into water and oxygen and is
therefore tasteless. Calcium is present in all animal and plant cells and only




m nutes. Both signal transduction nol ecul es may be used individually, or
also in conbination. After the harvesting, the unfertilized ovul ated eggs
to be processed may first be 20 washed in physiol ogi cal cooking salt
solution before contact with water, to prevent premature sticking and

| engt hen the processability time of the fresh eggs. The washing step
preferably occurs under sterile conditions. The sterile washed eggs are
then sinply poured into a correspondi ngizbath having the specific
concentrations of hydrogen peroxi de and/ or cal ciumchloride 25 determ ned
in the nethod devel opnment and screened out after expiration of the acting
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ot her reasons (such as consunpti on) be used, on the other hand,
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they are aquatic animals no longer have to be killed for nothing if it proves that they are
15 eggs are already in the ovulation stage (uniil now, these eggs were disposed of
unused as unusable). The method according to the present invention also
prevents, through the cross-linked, stable intercalation of tyrosine in the
solidified egg membrane, its crystallization out during storage, by which
significant product improvement and frequently even product rescue is
20 achieved. Furthermore, the method according to the present invention has
- bactericidal, antiseptic properties, by which the storability of the ovulated eggs
per se and the delicacy foods produced therefrom improve significantly.

However, the main advantage of the method according to the present invention

25 s thatitis possible for the first time to process the ripened ovulated eggs of fish
and other aquatic animals as caviar in the ovulation stage. The eggs are
collected by siripping, but they may also be obtained mechanically or using a
pump device, so that the female animals remain alive. In addition to preserving
the stocks of endangered species, an advantage also exists in preserving

30 females capable of reproduction, by which a significant economic advantage is
achieved for aquaculture. Upon lengthening of the propagation stage mulitiple




is eggs are already in the ovulation stage (until now, these eggs were

di sposed of wunused as unusable). The nethod according to the present
invention also prevents, through the cross-linked, stable intercal ation of
tyrosine in the solidified egg nenbrane, its crystallization out during
storage, by which significant product inprovenent and frequently even
product rescue is 20 achieved. Furthernore, the nmethod according to the
present invention has bactericidal, antd septic properties, by which the
storability of the ovul ated eggs per se and the delicacy foods produced
therefrominprove significantly. However, the main advantage of the nethod
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quality. Furthermore, caviar may be produced in various degrees of hardness
15 by the variations of the treatment times/concentrations and in combination with
salt and/or borax and thus be tailored to the organoleptic taste requirements of

the particular circle of customers.

The ovulated eggs obtained are significantly changed in regard to the

20  morphology of the hardened egg membrane by the application of the method
according to the present invention. In particular, a hardened extracellular
external skin having cross-linked protein strands and irreversibly incorporated
tyrosine molecules may be identified easily and clearly by one skilled in the art
with the aid of light microscopy and, in detail, using electron microscopy. This

25  appearance does not occur in natural, conventionally treated eggs of aquatic
animals. A hardened egg cell may always only occur in connection with
completed fertilization and thus with the presence of at least one sperm in the
fertilized egg cell. The application of the method according to the present
invention may thus be detected unequivocally on the finished, unfertilized

30 product.




quality. Furthernore, caviar may be produced in various degrees of hardness
is by the variations of the treatnent tines/concentrations and in
conmbination with salt and/or borax and thus be tailored to the

organol eptic taste requirenents of the particular circle of customers. The
ovul at ed eggs obtained are significantly changed in regard to the 20

nor phol ogy of the hardened egg nenbrane by the application of the nethod
according to the present invention. In farticular, a hardened extracellular
external skin having cross-linked protein strands and irreversibly

i ncorporated tyrosine nolecules may be identified easily and clearly by

one skilled ERaft\bfy rEImb(Y&ifrﬁénwe aid of light mcroscopy and, in detail,
usi ng el ectron croscopy. This 25 appearance does not occur in natural,

conventionally treated eggs of aquatic animals. A hardened egg cell may
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Exenpl ary’ Ebot RAAMS AhrekEsE Pl 1S et haa for brocessing the eggs

of aquatic animals into delicacy foods according to the present invention
are explained.in greater detﬁi | .S Ii n éhe foll Oﬁw ng) on thﬁj.basi s of the
figures. Figiie¥rdTshowsSHWE RENGUR! REILERT RQCEPUELD 58 BN ERSRr chi n eggs,
Figure 2 shopgurée anal yisdvs Bk dnalyeis| ol iee-lap<y ORECRYpP bf thaa AMERH
producti on upon application of the nethaod a%cordin to the .o present

i nvention, Figure 3a shPAREUSHPNHRANAPPECAIOD G Hteefa%%a a5FordRg R ARE ur chi n,
Figure 3B, shows a treatgsentlh@ridnegg of the sea urchin, Figure 4A shows

pi ctures of ultrathin sections through the egg nenbrane of an untreated
ovul at ed st uFigesm3agg, shows an untreated ovulated egg of the sea urchin,

Figure 3b shows a treated ovulated egg of the sea urchin,

Figure 4A shows pictures of ultrathin sections through the egg membrane
of an untreated ovulated sturgeon egg,

15 Figure 4B shows pictures of ulfrathin sections through the egg membrane
of an untreated ovulated sturgeon egg after a treatment using
calcium chloride,

Figure 4C shows pictures of ultrathin sections through the egg membrane
of an untreated ovulated sturgeon egg after a treatment using

20 hydrogen peroxide,

Figures 5A,B show diagrams of the measurements of the proportions of the
membrane components in the total thickness of the membrane
in % of immature sturgeon eggs {(caviar) treated according to
the present invention, and

25 Figures 5C,D show diagrams of the measurements of the proportions of the
membrane components in the total thickness of the membrane
in % of ovulated sturgeon eggs treated according to the

present invention.

30 Figure 1 shows the natural fertilization of sea urchin eggs and the formation of
an extraceliular fertilization membrane. The left image shows the unfertilized




15 Figure 4B shows pictures of ultrathin sections through the egg nenbrane
of an untreated ovul ated sturgeon egg after a treatnent using calcium

chl oride, Figure 4C shows pictures of ultrathin sections through the egg
menbrane of an untreated ovul ated sturgeon egg after a treatnment using 20
hydr ogen peroxi de, Figures 5A B show di agrans of the neasurenents of the
proportions of the nenbrane conponents in the total thickness of the
menbrane in %of imuature sturgeon egg® (caviar) treated according to the
present invention, and 25 Figures 5C, D show di agrans of the neasurenents of
the proportions of the nenbrane conponents in the total thickness of the

nmenbrane i Negd mfzmténaér SHIUTEE AghteHAGe Ehews a1 RaTgsdeqDintigeritikal present
invention. 30 Figure 1 shows the natural fertiljzation of _sea urchin eggs
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I mage shows gg@eg@hgwthébﬁg&,rgﬁspeﬁgg i n 200x enlargenent. The right image
shows the fertilized egg in i tical enlargenent having the hardened
fertilization menbrane (arrow). The small dashes show the attacking sperm
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As previously stated, the activation of the enzyme glucose-6-phosphate

dehydrogenase, which occurs in seconds, to produce the reduction equivalent
NADPH for H,O; production as the substrate for ovoperoxidase is the initial
trigger for egg hardening of the egg membrane. The rise of GBPDH activity

15 may be measured in the living eggs under the influence of the exogenous
stimulus. The tetrazolium sait method according to Van Noorden and
Fredericks (1992) was transferred to living cells as evidence. The NADPH
arising upon the substrate reaction reduces tetrazolium salt (TNBT)
quantitatively to form a brown reaction product, formazan. The formation of the

20 reaction product is detected in time with the aid of absorption measurements at

a wavelength of 585 nm.

Figure 2 shows time-lapse microscopy (imaging using Zeiss Axiovert,
Axiocam, KS300 Software, Axiovsion Software) of NADPH production in living

25  sea urchin eggs. The arrow shows the application of the exogenous stimulus
(H202 1% in sea water). The ftwo upper absorption curves in the cortical region
(egg boundary) and in the cytoplasm (egg interior) show a significant rise over
the time in seconds after the application. A controf was performed without
exogenous stimulus. The two lower absorption curves for the cortical region

30 and the cytoplasm show no change after the application. The measuring masks
(measuring macro) for the microscopy are shown in the two lower images in
Figure 2. The left image shows the ring-shaped measuring mask for the cortical




trigger for egg hardening of the egg nenbrane. The rise of GGPDH activity
15 nmay be neasured in the living eggs under the influence of the exogenous
stinmulus. The tetrazoliumsalt method according to Van Noorden and
Fredericks (1992) was transferred to living cells as evidence. The NADPH
ari sing upon the substrate reaction reduces tetrazoliumsalt (TNBT)
quantitatively to forma brown reaction product, fornmazan. The formation of
the 20 reaction product is detected in tane with the aid of absorption
nmeasurenents at a wavelength of 585 nm Figure 2 shows tinme-I|apse
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30 and the C)qtegn) Boilfafdew. no change after the application. The neasuring
masks (rreasu g nmacro) for the mcroscopy are shown in the two | ower
images in Figure 2. The left inmage shows the ring-shaped measuring mask
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?n :mt reag edre}g hialsig |ane]mt ﬂfucrbbmnlp@ea.gwric Bb:%hwwlk ramﬁggprreatmgmgethegerrbr anﬁ
enl ar genent . The cortical granula lie lo is ted on the
egg surface H}?HWOQr%CBFﬂ"EQ todle Pessen ”‘ée’lt'lﬁ’f‘rt‘a\‘linﬁé L\?/ fPEW%‘i 6 is not io

recogni zabl erﬁeﬂlﬂrérﬁg‘ ridwe BARFGHMEnt BDO WY, Q’h%tdeié‘&% iSPereghet rb?at ed using the
met hod accordin he present invention havi ntg a clearl or med
protective @histo oglcal assays of thin sections of fixed egg maferial (4% Bakers
formaldehyde, embedding in Epon for TEM, staining using toluidine blue)
15 before and after the treatment using an exogenous hardening agent according

to the present invention.

Extensive experiments on harvested eggs of the sturgeon (Acipenser baerii)
showed that the method developed on sea urchin eggs may be transferred
20 directly and provides the desired result. The preservation using cooking salt
and borax performed after the hardening of the eggs and also the shelf life
experiments over 12 months showed that the eggs remain stable.

Figures 4A through C show light microscopy pictures of cryostat sections

25  stained by H&E, electron microscope pictures of ultrathin sections of eggs of
the sturgeon fixed by GA and osmium and embedded in Epon. The pictures
show the membrane changes of ovulated eggs of the sturgeon by a treatment

according to the present invention.

30 Figure 4 A shows a light microscopy picture of a section through an ovulated
sturgeon egg without treatment according to the present invention. The
envelope (solid line) enclosing the egg plasma (EPL) of sturgeon eggs




menbrane (arrow, enlargenent 400 x). The detection is perfornmed by

hi st ol ogi cal assays of thin sections of fixed egg material (4% Bakers

f or mal dehyde, enbedding in Epon for TEM staining using toluidine blue) is
before and after the treatnment using an exogenous hardeni ng agent according
to the present invention. Extensive experinments on harvested eggs of the
sturgeon (Acipenser baerii) showed that the nethod devel oped on sea urchin
eggs may be transferred 20 directly antt provides the desired result. The
preservation using cooking salt and borax performed after the hardeni ng of
the eggs and also the shelf life experinments over 12 nonths showed that

the eggs re”@btﬂ{)ﬁéé&%@tlplg'lé}}érr@& :ﬂé\anHreughe fAnd AAYSt nhéhbralk 64 REAIIRY Pi ctures
of cryostat sections 25 stained E, electron mcroscope pictures of

ultrathin seby PB‘h§t36(*)et§9§U@Fm°§t}1‘ée@p(ﬁ“§éfﬁﬁ“|I‘Zﬁmmﬁwbmedr'ﬁj‘déﬁ?ﬁqgm and
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eon by a treat esent

of the sturg according to e pr I nvention. 30
Figure 4 A shaolagemdni gﬂherarea@fstbepylepmstunenblfana (’§amd|aﬁetalhtf@c@‘fonan

ovul at ed 5St r,pze@db)e]g @eﬁ%ﬁ%a‘y'ﬁ? ghogﬁg%gp dled. t he present

i nventi on’ enve 0S| ng € egg plasma (EPL) of
st urgeon eggs 17 corrprl ses nultipl e | ayers of nmenbrane. The i nnernost

menbrane is pdenti er no r

(fertilizati g rsz]ﬁev)s OVUEaé%‘i ‘%f"f%(?}' e@ﬁ'&*’ﬁ‘fé’t Séqgaﬂs %EH%?QR@? gur 4Aa
shows an el e@mmm mc@rdmg:mae@mgem memﬂbnsmyi.rum;rdmm@mwm the area of
t he i nnernost nenbrane Hg %ﬁ{?fha det ai | thereg Q}QJO 0 x enl ar genent
havi ng Ioosemﬂ%??%FQPﬁé" Bdp yea@rogaeyiagd 2 %ﬂbﬂéz oX/e'aedest ur geon
egg treatgd Halinga béMpaBidn t@atwasw@ cré4y- mndr@e FRAAEUD SHbwsCart BRIAEESent

i nvention. Figure 4Bb shows "an el ectron mcroscope picture in 3000 x

enl ar genent $iHegean @go dicatadising 000 %hysiegangearexide. iFiaue 4G showsoapact i on by
tyrosine cro lE dédﬂ'llﬂic'?&co Loy ‘?d:ﬂ%r?%@a@émeﬁ SRl aetildR98,088% treated

using 0.01 ¢ ogen per oxi
enlargement having a compactlon into strands by tyrosme cross-linking.

15 It may be seen clearly from the comparison of Figures 4A (untreated), 4B
(treated using calcium chloride), 4C (treated using hydrogen peroxide) that
through the treatment according to the present invention, the innermost
membrane (*) of ovulated sturgeon eggs decreases in diameter and compacts
by tyrosine cross-linking, while the outermost membrane (***) increases in

20 diameter, but also becomes denser. The compaction results in the desired
hardening of the egg membrane. The degree of hardening may be adjusted by
metering the exogenous additives in regard to type, quantity, and duration.

Figures 5A...D show various diagrams of the measurements of the proportions
25  of the membrane components in the total thickness of the membrane in % on
currently commercially available caviar from immature eggs (Figures 5A, 5B)
and on ovulated eggs (Figures 5C, 5D) after the treatment according to the
present invention using hydrogen peroxide or calcium chloride. Figures 5A and
5C show a treatment using hydrogen peroxide H>O- (treatment O: untreated,
30 treatment 1: 0.01% solution, treatment 2: 0.02% solution, treatment 3: 0.05%

solution, treatment 4: 0.1% solution), Figures 5B and 5D show a treatment




el ectron m croscope recording in 3000 x enlargenent and a detail in 12,000
X enlargenent having a conpaction into strands by tyrosine cross-I|inking.
15 It may be seen clearly fromthe conparison of Figures 4A (untreated), 4B
(treated using calciumchloride), 4C (treated using hydrogen peroxide) that
t hrough the treatnent according to the present invention, the innernost
menbrane (*) of ovul ated sturgeon eggs decreases in dianeter and conpacts
by tyrosine cross-linking, while the outsernbst nenbrane (***) increases in
20 di aneter, but al so becones denser. The conpaction results in the desired
har deni ng of the egg nenbrane. The degree of hardening nay be adjusted by

net eri ng t he gxogsRRAPCASHE CHES (treath88R: UntrBated PReatfiéANi il mgand durati on.
Fi gures 5A...D Show various diagrans of the neasurenents of the proportions

25 of the mekbataest dotromentiEeatments13Gbmar withilc kaekisr off salwien el sy ane in %
on currentl %e%ﬁé’“%ﬁie%lebé{igg%'f IRlafiGRYd rin?ﬁé)mdrﬁﬂé(atawﬁtgégg& (Figures 5A,

5B) and on ovulated eggs gures 5C, 5D) after the treatnent according to
the present cenigiasigniicantly mgrehgaleivgidangpbanin termsl doakiog end spling | de.  Fi gur es

5A and 5C s gﬁtﬂ}n i i Q% il ; eat nent O:

unt r eat ed,g: 3@8&'25%‘%@%{" : OM%TB%PEC')?[&%%%W?&h@ﬁ[égzo%'téé%Z% sol ution,
treat ment 3: fetili@dlon, salyuesdts, thtough tneetment acCortingots theaupricsant ininganes 5B and
5D show a trgat. ' : ' Ghjoride CaCl2 (treatment O:

unt r eat ed, t&%a{'ﬁ%ﬂﬁ Pf%mbﬁh%%/'ﬁémﬁ%ge tlweht 2: 123 ny/l, treatnent 3:130
mg/1 with 1= per liter of solution). This nmeans that the netering of the
calciumions,in the mcronplar range is to ontajn significantly nore

cal ¢i um i oY SPERITAD thet dndhrarestmeltonauetyiagiercial Baiahe 2 a1 i on
rrﬁrrbr aﬂews talgant i.é.i@tdrrh)ad_ tﬂriél‘é'ggs)r/]\é&dél‘ding\&dﬁgut'es 5_Rfahﬂ|5BZrﬁiie_DéVanDn|?/ results
t hrough treatnent according to the present |[nvention,.  the interna

menbr ane | s SRRNER B By membrane thigkness. whik Meisel othe thiskngsen o

treat ment of peUhfiBAS bYinkPRARhEBlahY e dradliced fedilifabhahembrafie, Of i mmature
eggs, according to Figures 5A and 5B no relevant changes result in the

menbr ane t hi eaUsEgIharg@ning upeitherisatment of euulatadgggs agcording to the
present invention according to Figures 5C and 5D is significant. The medians

15 of 50 measurements each of the internal membrane (IM) and the external
fertilization membrane (FM) are shown with the value distribution in the
confidence interval of the 25%-75% quarters and the minimum and maximum

values.




proportions of internal menbrane to the produced fertilization nenbrane
causi ng hardeni ng upon the treatnent of ovul ated eggs according to the
present invention according to Figures 5C and 5D is significant. The

medi ans i s of 50 measurenments each of the internal nenbrane (IM and the
external fertilization nmenbrane (FM are shown with the value distribution
in the confidence interval of the 25% 75% quarters and the m ni nrum and
maxi num values. 19 Cdainms 5 1. A nethted for processing the ovul ated eggs
of aquatic animals into delicacy foods having the follow ng nethod steps:
harvesting the ovul ated eggs w thout harnful intervention on the aquatic
ani mal, exogenous treatnent of the freshly harvested, ovul ated eggs in an
i 0 agueous solution using an addition of at |east one signal transduction
mol ecul e al s&lai@sural |y occurring in the egg cell for physiol ogical
stabilization of the egg nenbrane by ovoperoxi dase activation and
subsequent preservation. 15 2. The method according to Caim1l,
characteri zed by an exogenous treatnent of the ovuI at ed eggs usi ng hydrogen

P 0e, 82 S e i otBSH ) SRRl S il AL AitagE ) % 1
eggs using cfmlodshavmgltrmfoﬂmmg n'aehlaaod stepsial transduction m)l ecul e.
¢ harvesting the ovulated eggs without harmful intervention on the aquatic
animal,
o exogenous treatment of the freshly harvested, ovulated eggs in an
10 aqueous solution using an addition of at least one signal transduction
molecule also naturally occurring in the egg cell for physiological
stabilization of the egg membrane by ovoperoxidase activation and
subsequent
e preservation.
15
2. The method according to Claim 1,
characterized by
an exogenous freatment of the ovulated eggs using hydrogen peroxide as the
signal transduction molecule.
20
3. The method according to Claim 1 or 2,
characterized by
an exogenous treatment of the ovulated eggs using calcium chloride as the
signal transduction molecule. |
25
4. The method according to Claim 2 or 3,
characterized by
an exogenous treatment of the ovulated eggs in a water bath using an aqueous
solution having a 0.01; 0.02; 0.05; or 0.1% addition of hydrogen peroxide.
30
5. The method according to Claim 4,




25 4. The nethod according to Claim2 or 3, characterized by an exogenous
treatnent of the ovulated eggs in a water bath using an aqueous sol ution
having a 0.01; 0.02; 0.05; or 0.1% addition of hydrogen peroxide. 30 5. The
met hod according to Claim4, 20 characterized by an exogenous treatnent of
the ovul ated eggs in a water bath using an aqueous solution having a 0.01%
addi tion of hydrogen peroxide for 1 to 5 mnutes, the treatnent tinme being
fixed as a function of the desired hard#ning of the treated 5 ovul ated
eggs. 6. The nethod according to one of Clains 2 through 5, characterized
by an exogenous treatnent of the ovulated eggs in a water bath using an

aqueous to0 gRhiictéHkeld®y Ng an addition of 115 ng/l, 123 ng/l, or 130 ny/l
calciumchloride. 7. The nmethod according to Claim6, characterized by an
exogenous t r BAENRIRNAYE tieptment of Kecyuiaigr e99s 1a awater bﬁbﬂﬁ'ﬂﬁsﬁﬂ@%@”équeous

I's sol ution Bauiisloh&ing s 8id190Bd@fiont dthydBidenitr&liddnor 11185 ARuieR! 10 to 20
mnutes, the treatment tine being fiXed as a function of the desired

har dness of trpatment iaedging/ixedied peion of therdesifegthesdprinaofrtie trgated one of
Caims 4 {hrgdhedeqae0 characterized by a combined treatnent of the

ovul ated eggs 1 n a \%/gt'er bat h usi ng an aqueous sol ution having an addition
of hydrogen peroxide and calciumchloride for 1 to 20 mnutes, the

treatnent ti g&%ebgg?%ig&%grd?nsg @ o%%%?ﬁéms(ﬁfthwﬁeg‘h%?g red hardness of the

treated ovul
characterized by

an exogenous treatment of the ovulated eggs in a water bath using an aqueous
10 solution having an addition of 115 mg/l, 123 mg/l, or 130 mg/l calcium chloride.

7. The method according to Claim 6,

characterized by

an exogenous treatment of the ovulated eggs in a water bath using an aqueous
15  solution having an addition of 115 mg/l calcium chloride for 10 to 20 minutes,

the treatment time being fixed as a function of the desired hardness of the

treated ovulated eggs.

8. The method according to one of Claims 4 through 7,

20 characterized by
a combined treatment of the ovulated eggs in a water bath using an aqueous
solution having an addition of hydrogen peroxide and calcium chloride for 1 to
20 minutes, the treatment time being fixed as a function of the desired

hardness of the treated ovulated eggs

25
9. The method according to one of Claims 1 through 8,
characterized by
washing of the ovulated eggs in physiological cooking cell solution under sterile
conditions before the exogenous treatment.
30

10. The method according to one of Claims 1 through 9,




25 9. The nethod according to one of Clainms 1 through 8, characterized by
washi ng. of the ovul ated eggs i n physiol ogi cal cooking cell solution under
sterile conditions before the exogenous treatnment. 30 10. The net hod
according to one of Cainms 1 through 9, 21 characterized by harvesting of
the ovul ated eggs fromliving aquatic animals. 11. The nmethod according to
one of Clains 1 through 10, s characterized by harvesting of the ovul ated
eggs fromani mal fish and crustaceans. 2112. The nmethod according to O aim
11, characterized by 1o harvesting of the ovul ated eggs from sturgeon as an
edible fish for producing real caviar. 13. Ovul ated eggs of aquatic

ani mal s procepg@etdri¥ed Bel i cacy foods using the nethod according to one of
Clainms 1 through 12, 15°characterized by a hardened extracel | ul ar external
skin having bayesting Qfli’é&jo‘ﬂﬁ‘}?@leﬂ%frF’EHB{ﬁ"'QaﬁﬂH‘a“? APIEA: si bl y i ncor por at ed
tyrosine nolecules without a fertilization state.

11. The method according to one of Claims 1 through 10,

5 characterized by
harvesting of the ovulated eggs from animal fish and crustaceans.

12. The method according to Claim 11,

characterized by
10 harvesting of the ovulated eggs from sturgeon as an edible fish for producing

real caviar.

13. Ovulated eggs of aquatic animals processed into delicacy foods using the
method according to one of Claims 1 through 12,

15 characterized by
a hardened extracellular external skin having cross-linked protein strands and
irreversibly incorporated tyrosine molecules without a fertilization state.




