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MENTATIONLESS

The present invention relates to s method and
an apparatus for the fermentationless conserva-
tion. of fruit-, grape- and greens-julces.

As a well known disadvantage, conserved fruit-,
grape- and greens juices as usudlly on the mar-
ket have another flavour and odour as the fresh-
ly squeezed Juices. However, it has net been
possible hitherto to conserve these juices and to
bottle them without previously treating them in
a determined manmer. The known proceedings
hitherto used result in an salteratton of the
flavour and odour of the juice, owing to the fact
that as soon as during the treatment symptoms
of a fermentation turn up, the first chemical re-
actions caused by the cells of yeast modity cer-
tain original combinations of the julce, causing
In thds manner a detrimental alteration of the
flavour and odour of the freskly squeezed. fulce.

It is further to be noted that during the prose-
cution of certain proceedings—elther before the
concentration or the bottling, or before the con-
veylng of the Julees in conserving tanks, in which
they are to be preserved against deterioration by
cooling or carbonic acid under pressure—s. de-
termined perlod of time lg elapsing during which
the julces are undergoing & fermentation, as
f. 1. at the clarifying, the flitratien and some-
times at the ultra-flltration of the juices,

In severul countries, it 1s also admitted to use
chemlcals in order to prevent formaifon of iron
or copper containing precipitations and to ef-
fectuate the clarification of the hulces, but. such
chemicals are of a destroying effect to the sensi~
tive vitamins of the julces. Other chemicals such.
as benzoates, the use of which s admutted in
several countries, have the typieal flavour of
pharmaceutical preparations.

By using sulphuric acld gnd potassium meta-
bisulphite which are also admiltted in seversl
countries, the vitamins are equally destroyed and
a disagreable sulphur smell is produced, since
these combinatlons when brought into the julce,
are trensforming themselves partly in sulphuric
acid and combine with a part of the free sulphur
dloxide or with that hdving been freed by the
natural aclds of the julce to 3 combination im-
possible to be destroyed merely by heat applica-
tion and decomposition of which by boiling is but
very difficult, so that a subsequent desulphura-
tion is rendered very difficult, The combination
formed in this manner further undergoss in-
presence of the organical substances of the julce
and after certaln time a decomposiifon thus
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producing free sulphuretted hydrogen with Its
known nauseous odour.

Even with those of the juices In which fer-
mentation ceuld be prevented, it must sometimes
be stated that when growing old the flavour and
odour of the same i aliered. Particularly the
juices of frulis from the south, f. i, of oranges,
are getting after & relatively short tilme a mouidy
flavour and & slight odour of turpentine,

The juices generally eager for oxide and com-
binations of which are partly very lable to ox-
ide, absorb oxide or are undergeing alterations
during the prosecution of certain treatments or
during the heating réquired for the concentration
and stabilisatiotr of the juices, which alterations
are producing & partial oxidation. These altera-
tions result in the productiorr of e flavour of
stewad frult or bake and of a cooking odour and—
particularly in the fruits from the south-~-the
creation of a glight turpentine odour, The con-
sumer s Perceiving &l that as disagrésdble and
willl care any more for cotiserved juices.

The little quantities of frult stew and of pulp
prezent in the sgheszed. julée cotitaln a part of
the julce, and witly some frudls very savoutry com-
ponents. In frufts frosn the south, these com-
pohents also contain essence«oils which are very
llable to produce further dlteratlons of the juice
a8 to flavour and odowr,

The usual procdedings for the partial separa-
flon of these pulp residhues etc. requlre certain
time ana If the julce is not absolutely prevented
from the access of air during this time and if
the juiee Iy not enclesed In a vessel of approxi-
mately #n sbsotutely vacuum, 1t is golrre to ox-
idlng more or less. AS far as juice of fruits
from the south ls concerned, {t will thus become
stale and dead and will loose the vivacious, preg-
nant fiavour of the freshly squeszed jutce.

The Inventor h#s found & number of new
fundamental statements which though new are
not in contradietion with the fundamerntal prin-
ciples fixed by Pasteur thaet on the ohe hand the
yenst Is developed as & result of a large intro-
duction of oxywen, producing bt very soidll quan-
tittes of aleotiol ard carbotitc acid atid that on the
other hand the yeast under normal condiflons
tramsforms the sugar almost completely In car-
bonie deid drid afcohol without increasing itself
In quantity.

The afgresaid staterments are as follows:

1. Fermentation ance started accelerates itself,
if the Iiquid 15 heated to. a suitable temperature
and confafns the substances which are indig-
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pensable for the formation of the yeast cells
{orthophosphoric acid, nitrogen combinations en-
abling an assimilation) and which are essential
for their biologic functions (sugar and some
acld?, according to a determined principle. This
rapid progression of the fermentation is a re-
sult of the increase of the yeast cells by spiit-
ting owing to Increasing of the temperature close
to the optimum as well as due to secretion of &
substance caused by the yeast cells, which sub-
stance increases the capacity of fermentation of
the yeast cells and their vitality and abllity of
respiration. From this it follows that it i1s much
more difficult to stop a fermentation once ini-
tiated than to prevent it.

2. When the liquid in which the yeast cells have
Infiltrated is absolutely kept out of contact with
oxygen, the following will happen: After hav-
ing consumed their own provision of oxygen, pro-
duced the small quantity of alcohol and carbonic
dioxide corresponding to their ability and dura-
tion of life, and having developed themselves
more or less weakly (weakly In consequence of
the lack of ox¥gen), the yeast cells are produc-
ing branch cells which apparently have forgot-
ten thelr descent wholly or partly and seem to be
no more able to produce alcohol and carbonic
dioxide. However this does not prevent the lig-
uld, when coming In contact with fresh air to un-
dergo an active fermentation according to its na-
ture and to the given conditions of temperature.

3. If the juice Immediately after squeezing Is
extremely cooled down, say close to the freezing
point, 1. e. to 28,4° Fahrenheit, 1t resulis not only
& deafening of the yeast cells contalned in the
juice, but it happens also a partial precipitation
of certaln combinations which releases by split-
ting the separation of other elemenis and con-
sequently initiates clarifying.

4. When the julce is completely freed from
oXygen, completely prevented from all possibility
of oxydation and slmultaneously is sufficiently
cooled, formation of the aforesaid alterations of
flavour and odour is no longer to be feared, and
they wiil not appear neither in the moment nor
later, nor under the Influence of a moderate heat-
ing of a relatively short duration.

5. When a liquid containing absorbed gases 15
subjected to vacuum and when this vacuum is
corresponding to the absolute pressure under
which the liquid at the temperature which it
possesses begins to boll, the gases absorbed by
the liquid are expelled under the condition that
the vapours produced by boiling are continually
sucked off. The temperature of the liquid drops
under the influence of the evaporation which the
liquid is subjected to.

The result would not be the same when the

produced vapours were not continually sucked off,
since when the pressure of the vapours reaches
the absolute pressure under which the liquld at
the prevalling temperature beging te boil, bolling
of the liguid and consequently expelling expelllng
of the gases would cease,

6. When at a temperature somewhat. below the
value at which the yeast cells are destroyed the
lquid is subjected to a vacuum fhat corresponds
to the absolute pressure under which the liquid
at the prevalling temperature begins to boll, it
may be noted that the yeast cells resist to this
temperature so effectively as when subjected to
it at standard barometrical height of 30 Inch of
mercury. In consequence, time of heatlng may
be shortened and temperature of sterilisation re-
duced. Owing to the complete desoxydation of
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the juice In combination with cooling down to
solidification of the liguid, the use of antiseptica,
of anti-fermenting means and of chemical sub- .
stances which are to help clarifying or to retard
fermentation, may be dispensed with.

It is, therefore, no longer to fear that immedi-
ately or later on alterations of flavour and odour
may take place. There is further no more dan-
ger of slow oxydation on storing the juices in
tanks kept coel or under carbonic dioxide (the
carbonic dloxide is not able, even when it may
paralyze the yeast cells, to prevent the action of
the dissolved oxygen nor the formation of a cook-
Ing or baking flavour which is produced by the
cooking of the julce required for the concentra-
tion or hottle-stabilisation of the juice).

The complete expulsion of the absorbed oxygen
and the elimination of any possibility of oxyda-
tion hinders the development of the yeast cells
and the few branch yeast cells which may be
produced, are no longer to be feared. The afore-
said temperature below the freezing-point is pre-
valling s0 long as required for preventing fer-
mentation during bottling and an eventual stabi-
lisation (of turbid juices).

When juices are to be furnished absolutely
clear, requiring clarifying, flltration and even ul-
tra-fltration, it is easy to preveni them from
warming above the very low temperature to which
they are brought. .

The method based on the aforesaid statements
and In accordance with the present invention
consists of atomizing colloidally and of homogen-
izing the juilce to be treated, then dispersing it
under a high vacuum, then dropping the tem-
perature of the julce below the freezing point by
bolling and simultaneous evaporation until com-
plete expulslon of the gases, 1. e. complete extrac-
tion of the oxygen, the produced vapours as well
as the gases absorbed by the Jjulce being con-
tinually sucked off by vacuum, and immediately
filling the produced liquid in receptacles for stor-
age or dellvery.

The colloidal atomizing and homogenizing of
the julce ig preferably effected in the vacuum
mlso, and all aforesald coperations are advanta-
geously carrled out in the same evacuated recep-
tacle, After the homogenizing and dispersion
of the Juice, the extraction of the oxygen physi-
cally dissolved in the juice may be effectuated in-
stantly whilst the temperature of the juice is sl-
multaneously and in a fraction of a second low-
ered below the freezing point, viz. down to 28,4°
Fghrenheit, owing to bolllng and the resulting
evaporation under an absolute pressure of appr.
o7’ of mercury which head corresponds to the
pressute of water-steam at a temperature of
28,4° Fahrenheit. This intense cooling causes
the precipltation of certaln components whereby
the clarifying of the juice is effectuated.

It Is not ahsolutely necessary that the colloidal
trituration and the homogenlzing are carried out
in the same apparatus and under approximately
absolite vacuum, but this 1s preferred In order
to prevent that on the one hand the julce which
is exposed during a relatively long leriod of time
to the alr oxidlses, and on the other hand a loss
of energy occurs by heating the julce In contact
wlth alr. ‘The simultaneousness of the colloidal
trituration, of the extra¢tion of the oxygen and
of the cooling down to the freezing point, £. 1. to
28,4° Fahrenheit, and this during the same frac-
tlon of a second permlr to realize an obvlolxs ad-
vantage. , '

‘The colloidal trituration and the intensg ho-'
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mogenizing make all frult stew and cell particles
disappear and elimi{nate the inconveniences
which may be assoclated to the presence of such
particles, f. i. the actlon of yeast cells which may
be hidden in such a juice stew, the danger of
caramelisation resulting from a subsequent hegat-
ing and also the possibility of small quantities of
juice being retained, juice of which might so es-
cape to the action of the disoxidising processus.

A preferred manner of carrying out the meth-
od according to the invention is described here-
inafter:

The introduced juice is first subjected to an in-
tense colloidal trituration and homogenizing
which is earried out so to say in an absolute vac-
uum of 5/32"" of mercury corresponding to a
boiling temperature of the juice of 28,4° Fah-
renheit, After that, the julce is dispersed past
through a strainer under the action of its own
weight. Then is effectuated the complete extrax-
tlon of the oxygen absorbed in the julce by ex-
tracting the water-steam produced by boiling in
absolute vacuum, the produced steam being con-
tinually sucked off. The cooling of the juice
close to the freezing point is obtained by evap-
orating a portion of the water contained in the
julee boiling it under vacuum. Clarification of
the juice is started by the beginning of the pre-
cipitation of certain components caused by the
coollng in the vacuum, and consequently in ab-
sence of air.

All these operations can be carried out in the
same receptacle of the apparatus and this in a
rapid succession of fractions of a second.

Juices which are to be furnished in a clear
state, are heated up to from 122-140° Fahrenhelt
mn order to obtain a preliminary clarification.
Then the juices are flltred, bottled under vacuum
and sterilized.

The apparatus according to the invention for
carrylng out the aloresaid method comprises in
comhination means, i. e. a mill for the colloidal
atomization and homogenizing of the juice by
means of an Intensive trituration of the fruit
stew and cell particles arranged in a hermetically
sealed receptacle which also contains a dispersing
device with the necessary openings and connect-
ing-sockets and to which Is connected a device
for generating a high, so to say absolute vacuum

which enables to boil the juice at a very low tem- &

perature owing to continually sucking off the pro-
duced vapours from the said receptacle.

A preferred embodiment of the apparatus ac-
cording to the invention is illustrated in the an-
nexed drawing, of which fig. 1 shows a sectional
elevation, whilst fig. 2 shows a modification of
a fragment of the apparatus in elevation and par-
tlal section.

In the shown apparatus, the juice coming from
the not shown press of a known kind and design
and freed from kernels passes through the pipe
| into the collector 2. This collector vessel 2 has
a Jacket 3 and a central cavity 4 filled with a
cooling liquid which is introduced through the
socket % and drained through the socket 6, For
draining the cooling liquid, the central cavity 4
1s connected to the side wall of the jacket by a
pipe T.

In the collector 2 is immersed the end of a suc-
cion pipe 9 which connects the same to the inlet-
socket [0 of the receptacle 11, In the pipe-line
9 Is inserted a valve 13 for the admission or cut-
ting-off of the juice, and adjacent to the sald
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aperture for the regulation to a maximum of the
quantity of lquid admitted,

The inlet-socket 10 1s arranged on the side wall
of the receptacle 1 above a funnel t4 closely
connected to the eylindrical wall of the receptacle
and which conveys the introduced julee to the
colloidal mill which is to effectuate a colloidal
trituration and homogenizing of the julce to be
treated. Said mill is provided with a rotor 16
directly fitted on the shaft 18 of an electrical
motor I7T located in the upper part of the recepta-
cle |1, so that it is rotating gt high speed.

Current Is fed to the motor 7 by means of a
cable 19 introduced through the wall of the re-
ceptacle 11 by means of an airtight stuffing-box
20,

The rotor of said mill may be ribbed or other-
wise eorrugated on its circonferentiel surface and
is preferably shaped to a tronconde form in order
to permit adjustment of the air gap between the
rotor 18 and the stationary milling erown 2i.
The rotor 16, therefore, can be approached to the
statlonary milling crown 21 corrugated In a sim-
{lar manner, so as to reduce the air gap to an
extremely small extent thereby permitting tritu-
ration to a maximum of fineness and a very ex-
treme homogenization.

For the dispersion of the juice draining from
the colloidal mill, in the receptacle (i is pro-

. vided a strainer 22 of stainless steel or enamelled

iron sheet connected at its border to the wall of
the receptacle |1 and fitted with an upright pipe
23. Number and size of the strainer openings
are to be dimensioned in such a way as to allow
the julce to collect above said strainer to a height
of some inch, The passage through those per-
forations must be in correspondence to the hourly
output of the apparatus as controlled by the
aperture of the diaphragm (2 and which is in
accordance with the generated vacuum.

To the cylindrical receptacle {1 is joined to
its lower border a troncone-shaped tube 25
slightly diverging downwards and immersed in
a larger receptacle 24 in the cover of which it is
inserted eccentrically, so that the apparatus is
fitted with two chambers separated by the
stralner 22. In order to obtain an equilibration
of pressure, the two chambers are interconhected
to one another by the tube 23 emerging {rom the
level of liquid above the strainer 22. 'The parts
11, 25 and 24 of the apparatus are made of iron
sheet enamelled on the inside in order to prevent
the development of a metallic fiavour.

Diametricelly opposed to the tube 25 is lo-
cated at the highest point of the side wall of the
receptacle 24 a large outlet-opening 27 through
which the gases and vapours generated during
the boiling of the juice in the vacuum may es-
cape. To this opening is connected the vacuum
generating device the design of which is as
follows:

For generating the vacuum, a steam ejector 28
is provided connected to the steam pipeline 50,
said ejector drawing off the gases and vapours
of the receptacle 24 and conveying them to a
condenser 29. The latter has a vessel in which
is Inserted a strainer 30 for the distribution of
the introduced water.

To the condenser 29 is connected a further
ejector 32 for extracting the gases contained in
the juice and the condense-water. 'The ejector
32 conveys the drained gases into a second con-
denser 38 of a similar but smaller design as the
aforesald condenser.

A third ejector 36 connected to the outlet of
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the condenser 33 draws the gases out of the sald
condensor and exhausts them to the air.

To the two aforesaid condensors 28 and 33 are
connected water-pipes 37 and 38 conveying the
condense-water into a water reservoir 38, Sald
two water-pipes 3T and 38 must have a length
corresponding to the minimum of barometrical
pressure,

The feeding of water to the two condensors
29 and 33 is effectuaied by means of a pipe 48
branched off the water-reservolr 48 and from
which the water is drawn Into the condensors
by vacuum,

On the lower end of the conical bottom of
the receptacle 24 is arranged an outlet-socket 41,
through which the Juice dralns of through a
cock 43 and the plpe 42 and enters the juice
receptacle 44. This pipe must be somewhat
shorter than required by the barometrical height.

‘The juice reservoir 44 comprises a separating
wall 45 and at the bottom a connecting sockef
for the juice drasin pipe 46 to carry on the
treated julce. Thils may be conveyed either right
into a bottllng machine or into two pasteurise-
apparatus 41 and 28 known per se which may
be taken In use alternatingly. Sald pasteurise-
apparatus are connected to the vacuum and may
be used as storing receptacles when pasteurising
is not desired.

Should the local conditions not allow the re-
quired height of the described apparatus, pumps
may be employed for drawing off of juice and
water.

Instead of the described strainer 22, another
dispersion device could be provided, £f. i. tangen-
tinl- or vertical spraying nozzles of a8 known
design which disperse the lquid in a spray or
raln by means of its velocity,

The manner of operation of the aforedescribed
apparatus for carrying out the method aceord-
ing to the invention 1s as described herelnafter:

When starting the apparatus, care should be
taken that the steam pressure is reguiated by
means of a steam regulator and a water-sepa-
rator inserted in order to keep the Introduced
vapour dry. Purther must the water-pipings 37
and 39 be fllled with water and the plpes 9
and 42 with julce. It Is further lmportant that
the introduced juices are fully free of lmpurities,

Now, the steam valves of the ejectors 36, 32
and 28 are opened slowly and one after the
other. The vacuum generated by the two con-
densers 29 and 33 reduces the pressure to
ah.5/32’" of mercury.

‘Then the valve 13 of the Juice-Inlet is opened
and the driving-motor 17 of the colloidal-mill
started. The juice is triturated and homogenized
in said mill, passes the strainer 22 and drops
under Its own welght as a rain into the tube
25 where each drop is brought to boillng in the
vacuum prevalling in the receptacles 1 and 24,
thereby producing on the one hand a cooling of
the julce and on the other hand the expulsion
of the gases and vapours contained in the juice
which are immediately and continually drawn
oft through the opening 27,

The cooled juice freed from the gases leaves
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the receptacle 24 past the outlet 41 and ls con-
veyed through the pipe 42 Into the juice reser-
voir 44 from which it may be drawn off for
further use whilst the gases and vapours are
sucked off at 27 pass the two condensors 29
and 33.

It is advisable to pour on the surface of the
Juice in the open reservoir 44 a thin layer of
oll in order to prevent all contact of the juice
with the air. When the Juice is circulating in
this reservoir, the essence-oils which have been
freed by the effect of the trituration and homo-
genizing In the colloidal mill, may mix them-
selves with said layer of oil.

The collector 2 serves as & storing receptacle
for the feeded juice and it i{s not to be feared
that the temperature of the treated juice is
influenced by variations of the level of liguid in
said collector.

Continuous operation when carrying out the
aforedescribed method is not absolutely neces-
sary and provisions could be taken for an inter-
mittent operation of the bolling and evaporat-
ing process. An arrangement of this kingd is
llustrated in Fig. 2 of the drawing. In this
arrangement, the lower end of the receptacle
11’ enclosing the colloidal mill 16/21 with its
driving motor T as aforedescribed is connected
by means of a two-way cock 52 to a bifurcated
pipe 51 which conveys the triturated snd homo-
genlzed juice into the two dispersing appara-
tus which may be taken alternatingly in use.
Each dispersing apparatus comprises a recep-
tacle 25a or 25b respectively with a tronconical
tube as aforedescribed and enclosing a stralner
22a with a tube 23 for the equilibration of pres-
sure in the two chambers. The tronconical tube
immerges into the receptacle 24a or 24b respec-
tively as aforedescribed forming thus a device
with two chambers of vacyum interconnected
by the tube 28a. From the outlet 4ia or 4ib
respectively at the bottom of the receptacle 24a
or 24b respectively, the collected juice is con-
veyed off through the valve 43a or 43b respec-
tively and the pipe 42a or 42b respectlvely, whilst
the extracted vapours and gases of the juice
may be sucked off at the outlet opening 27a or
2Tb respectively and conveyed to the condens-
ing apparatus connected to the outlet openings
21a and 21b respectively as aforedescribed. The
two devices 25a/24a and 25b/24b may be taken
alternatingly in use by means of the two-way
cock 52 producing thus an intermittent disper-
slon and extraction process., For the remalning
part, the operation as well as the apparatus are
completely corresponding to the aforedescribed
operation and apparatus,

When a preliminary cooling of the juices is
intended, the apparatus producing the vacuum
and the refrigeration may be used for cooling
the coollng ligquid.

It Is to be understood that the present in-
vention is not to be limited to the exact detalls
of the method and construction shown and de-
scribed, but changes could be made within the
spirit and scope of the invention,

ERNEST LEON VICTOR EMILE LIZERAY.





