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This invention relates to a new or improved
method of processing cereal gralns with a view to
obtaining therefrom Integral meal! or flour ca-
pable of belng perfectly conserved or kept with-
out losing its properties.

For a proper understanding of the invention,
it will be stated that an integral meal is one
derived from the whole of the nutritive and non-
replaceable elements to be found in cereal grains
and particularly wheat grains in a state of In-
tactness and accessibllity to dlgesting julces as
secreted by the human body.

It occurs that wheat grains naturally possess
a remarkable constitution to the extent that
when of good quality thelr compositlon approxi-
mates that connoting the average human food
ration, as reckoned in carbon hydrates and al-
bumins, which is the most properly balanced and
most favorable one to human nourishment.

Moreover the biochemlical sclence of cereal
gralns and the studies conducted to aseertain the
relative importance of their several constituents
have disclosed that the entire berrles of wheat
grains contain useful substances either of a min-
eral or of an organic nature which foster life
while their lack is a cause of human decay. Such
useful substances are generally present in the
germ or embryo and proteln layer, the latter
forming a portion of the inner layers of the graln
berry.

It follows from the foregoing that should bread
be baked from integral meal, it could almost by
itself sufficlently nourish the body to maintain
life in the human dlet.

However, the preparation of integral meal, as
above defined, affords great difiiculties so far as
the milling operations and the biological pecu-
larities of certain parts of the grain berries,
namely the germ or embryo and the proteln un-
der-covering are concerned. Such parts contain
fatty and mineral substances and a number of
dlastases and vitamins that 15 to say substances
which are highly sensitlve to contamination by
dirt and microbe Impurities, also to the heat
which Is evolved during the process of milling.

As the present milling methods cannot over-
come the aforesald difficulties, the germ and
protein underlayer of cereal grains have to be
discarded and mezl has to be produced almost
exclusively from thelr central starchy portion
which Is deprlved of those essential elements
which In the process of nourlshment are neces-
sary to the maintenance of life. Consequently
bread made from common meal or flour cannot
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fulfill a complete nourishing function for lack
of essential feeding elements.

The impossibility of obtalning a so-called in-
tegral meal capable of belng properly conserved
for a long time by the present milling technigue
is mainly due to the two followlng reasons:
Pirstly, the Impossibility of removing prior to
the milling operations those dirts and microbe
impurities which adhere to the grain berries
namely to their outer surface and between the
three cellulose coatings of the husk forming
what 1s colloquially called the bran. Secondly
the Impossibility of conducting the milling opera-
tlons under perfectly sanitary or thoroughly
clean conditions.

The reason for this {s that prior to being sub-
jected to the action of milling appliances, cereal
grains are in those processes as used heretofore
cleaned externally only. Therefore while they
are being milled, they still contain microbe
sources intermediate their cellulose layers or
coating (bran) and particularly in the nick or
furrow of the grain berries since this hollow {s
fully inaccessible to cleaning means in all exist-
ing plants. As a result of this, there is inevit-
ably caused during the first oberative phases of
the present disintegrating processes a mlicrobe-
contalning dust which intermingles itself with
the products of the milllng operations. Beslides,
even meal as at present obtained only from the
starchy portion of cereal gralns does not lend
itself to a prolonged conservation. Moreover

- should those portlons of cereal gralns that con-

40

45

50

35

tain fatty substances and certain dlastases, as
15 the case with the germ and proteln underlying
coating, be added to such a mea]l as produced
heretofore, the meal even thus enriched would
soon deterlorate and proper conservatlon of
stocks thereof would prove impossible.

It follows from the foregolng considerations
that milling operations as commonly performed
at the present tlme are conducted In 8 non-
panltary ‘ambiance which, cannotr gnsure the
removal of dirfs and microbe impurities which
are the sole causes of the deterioration or con-
tamination of meal, particularly so-cailed in-
tegral meal, as was shown and demonstrated by
sclentific studles and experiments. The latter
also revealed that integral mesl as produced
under optlmum sanitary conditions can be kept
as well and as long as starchy meal.

Furthermore, when endeavoring to produce in-
tegral meal by the present milling methods, the
following difficulties are encountered, namely:

(@) Integral meal gives rise to bread having a



2

substantially darker color due to the presence of
the seminal tegument layer contalning a
brown pigment and also to the presence of all
kinds of microbe impurities which facilitate
the development of noxious diastases during the
fermentation of bread.

(b) Integral meal contains a larger percent-
age of coarsely milled cellulose, which curtalls
the development of bread.

The reasons for the set backs uhdergene in
present milling methods when endeavoring to
produce integral meal will now be better under-
stood from the aforesald explansations.

An object of the invention is to provide, as
a new inventive process, ah Improved method
each step of which is Intended on the one hand
to bring cereal gralns to a proper state of clean-
liness and, on the other hand, to keep them in
said clean state throughout the whole set of
preparatory and milling operations, Under the
words “clean” and ‘‘cleanliness” should be un-
derstood not merely an absence of dirt, stains
and micro-organle impurities but also, in & more
gemeral sense, the absence of any outer con-
tamlnatlng influence such as atmospherte mois-
ture and such Introductions of microbes as might
spoll or deteriorate the cereal grains by depriv-
ing them of the required purity and might cause
noxlousg reactions such as those which lead to
rancidity, fermentaiion and like phenomena.

Another objsct of the Invention is to provide
a method of processing cereal gralns whereby an
integral meal or flour can be obtained which con-
tains all nutritive and non-replaceable elements
of wheat grains in a state of Intactness and
proper accessibility to the digestive julces se-
creted in the human body, sgid meal lending
itself to a perfect and prolonged conservation
and giving to bread baked therefrom good pal-
atable qualities and a color and a development
substantially analogous to those of hread made
from common starchy meal,

With these and such other objecis in vlew as
will incidentally appear hereafter, the invention
consists in the character, sequence and combi-
nation of speclfic steps constituting the improved
method as set forth and pointed out in the ap-
pcended claims.

In a suitable embodiment of the invention, the
practical realization of the methcd may be as
follows:

(A) Simultaneously with the customary step
of removing or beellng off the bran layer from
the previously molstened cereal graln so as to
eliminate the pericarp, there Is incorporated with
the mass of graing wlilch are being subjected to
the treatment according to the Invention a pre-
determined quantity of a granular material hav-
ing abrading or atirition properties and & grain
size definitely smaller than that of said cereal
grains and possessing by itself a certain amount
of roughness (advantageously and by way of
example saw dust or an equivalent material) the
purpose of which i1s, while penetrating into the
nick or furrow of each grain berry, so detach
therefrom whatever cellulose may have been left
tlierein during said peeling step. This opera-
tion completes the cleaning of the grailns while
at the same time reducing the total quantity
of cellulose which remains incorporated with the
iniegral meal being produced.

(B) It should be borne in mind that the semi-
nal tegument s made up of two layers or coat-
ings of cells containing a brown pigment which,
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no nutritive value whatsoever. These two layers
are inseparably connected with the protein layer
and the three layers are known as the “welded
and impervious leyers.” The removal of the
seminel tegument and the hyaline band or the
seminal tegument exclusively has so far never
been carrled out successfully. Now the brown
piement gives & pecullar color to the bread and,
besides, the cellulose Included In said two layers
deoes not promote its development.

The removal of the layer of seminal tegument
and of the hyaline band or only the seminsal
tegument is performed by an additional opera-
tion which comprises the step of imparting rota-
tion to the mass of grains contained In a suitably
shaped vessel. This follows the thorough cleans-
ing operation carried out as set forth under (A)
by means of a suitable quantity of a granular
material having abrading or attrition properties
and a grain slze fairly smaller than that of
the wheat grains, the inner wall of sald vessel
being also coated or otherwise provided with a
linlng of abrasive material.

This operation causes a very fine and regular
polishing of the grain surface and consequently
glves rise to & meal constituted by the seminal
tegument and the hyaline band or the semlnal
tegument alone. By then subjecting the mixture
of grains and granular abrasive materlal to the
action of a separating or sifting device, segre-
gation of both constituenis may be optained while
a brushing action subsequent t¢ the sifting re-
moves the last traces of this meal.

(C) After having undergone the operation de-
scrlbed under (A) and (B), the wheat grains
then freed of the whole of the outer cellulose
are thus in a state of perfect cleanliness,

However, there remalns the liability that dur-
Ing the aforesald treatments and the transfer
of the gralns from one device to another one,
such grains may face mlicrobe impurities. In
order to obvlate such a risk and to subject to the
milllng operatlons perfectly that is to say asep-
tically ¢lean grains, these are transferred to the
mall through a sterilizer such for example as an
ozoniZer,

(D) Following this treatment, the grains may
be considered as belng perfectly clean and asep-
tized and ready to be subjected to the milling
operations. Such a state of cleanliness must
now be preserved and said operations should also
take place under perfectly clean conditions.

In order to fulfill thls requirement, it is essen-
tlal that the worker should neither manipulate
or handle the wheat grains proper, nor the meal
ground therefrom since 1t must remain perfecily
clean for the aforesald reasons. Consequently
the milling operatichs must be entirely auto-
matic without requiring elther manual adjust-
ment or supervision, nor the intervention of
iabor,

The grains brought to the mill include all the
Initia] greins freed from the three layers or coat-
Ings of outer cellulose, seminal tegument and
hyaline band or strip or else seminal tegument
only. It wiil be seen therefore that the grains
mclude substantially the whole of the nutritive
and non-replaceable components that are natu-
rally incorporated with the wheat.

Ag above stated, a number of non-replaceable
substances are to be found in the cells of the
protein underlayer. These are not attackable
by the digesting jutces. It is accordingly neces-
sary to mechanleally open them up. However,

together with the hyaline hantd or sirip, possess f§ the apparatus as Used In presemt milling plumts
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cannot achleve this result without damaging the
cereal grains. Such substances must be there-
fore ground by other means which particularly
involve abrading processes.

It is a well known fact that the contents of the
protein underlayer Include fatty substances and
a range of dlastases (for example tyrosine) which
are highly sensitive to molstness and ahove all
to microbe influences. Under certaln conditions,
such suybstances become oxidized and fmpart to
the meal and particularly to the bread made from
it a dark color while being liable to produce
noxious fermentations.

In order to remedy these disadvantages, the
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milling operation which Involves an abrading
process as well as the transfer and evacuation
of the resultant meal should be carried ouf in an
atmosphere formed of an inert and nontoxious
gas such for example as carbon dioxide.

This result which is totally unattainable under
present mililng conditions cannot be obtalned
except if the milling operations are absolutely
automatic and require neither the Intervention
of lahor, nor any supervision Involving manual
handling by the operator and also if the milling
plant proper Is completely separate from the
other appliances comprised in the mili.
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