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@ Packaging of baker yeast.

@ A totally sealed and slightly inflated package containing
granular, free flowing fresh baker’s yeast having excellent
physical and biochemical preservation characteristics. A
process for the production of the same comprises the steps
of selecting a plastic laminate for the package that is totally
or practically totally impervious to oxygen, carbon dioxide
and weaker vapor, filling the package with yeast containing
less thanm 70% moisture and sealing the package in a manner
s0 as to tovally or almost rotally prevent the inclusion of any
significant volume of air. The seaked patkage is subjected to
time and temperature conditions under which a desirable
volume of carbon dioxide is generated in situ through
auto-fermentation. The time and temperature conditions
have no deleterious effect on the leavening activity of the
yeast.
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Packaging of baker vyeast

The present invention concerns the packaging
of bakers yeast and ;ims at providing packages of such
yeast, £€.9. in free flowing form, in which when stored
under refrigeration the yeast retains essentially its

physical and leavening characteristics over extended
periods of time.

Yeast which is to be used for baking purposes

is a product based on any of the strains of the species

Saccharomyces cerevisiae. There are many strains of

yveast that are included within this species, differing
from each other, among others, in osmotolerant

characteristics, ability to ferment various sugars,

resistance to dehydration, etc. A yeast product based

on any of these strains is produced commercially in a

series of fermentations or stages. The yeast is grown

undexr aerobic conditions by the addition of large volumes

of air to the growth media. Carbohydrates, in the form

of molasses, and nitrogen sources, in the form of ammonie,
are continuously incorporated into the growth media,

especially in the last stages of propagation. The pH,

temperature and solute concentration of the growth media

are maintained within ranges where optimum growth of the

yeast occurs. At the conclusion of the last propagation

stage, the yeast is separated from the other dissolved
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constituents ©f the growth medis by centrifugation and

» number of washing cycles. Yeast at this stage, at
sbovt 20V solids content, is a ten coloured liquid and
known in the art as fiquid or cream yeast. Cream yeast
4s converted to & plastic or solid consistency by vecuvum
or other filtration procedures. Such yeast product is
known in the art as compressed yeast conteining approximatels
30t s0lids and may be molded or extruded into blocks or

cubes in which form it is supplied to bakers or for
household use.

Another form of yeast product provided to the
baker is bulk yeast. This product, almost always at a
s0lids level substantially above 30%, is granulated and
provided to the baker as is or treated with 2 minor amount
of drying agent intended to preserve the free flowing
characteristics of this type of yeast.

t

Still another yeast product available to the
consumer is referred to in the art as active dry yeast.
The initial processes involved in the production of this
product are those described for compressed or bulk yeast
production, & Saccharomyces cerevisiae strain known as
Bios No. 23 being generally used. The Bios classification
is as per publication by Schultz and Atkin in "Archives of
Biochemistry®, Vol. 14; p. 369 (Rugust 1947). From a
suitable compressed or bulk type yeast product obtained
from this strain, active dry yeast is obtained by any of
several processes known in the art. For example, the

compressed yeast can be converted into spaghetti form and

dried on & moving belt under controlled temperature and
time conditions.

BT TNTY FRILTWERP S RN e SRRPERY

Fresh, compressed or bulk yeast is sold principal

to bakeries. The household consumer has two types of yeasé

products available to him. They are fresh compressed

yeast packages or cubes, wrapped in aluminum foil, or

active dry yeast, packaged in air, vacuum, or under inert
gas conditions.
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The fresh compressed yeast cube, known in
the art as Household Yeast, is distributed as a 7
yefrigerated item. This product has s shelf life of
about 4 to 6 weeks under storage conditions generally
referred to as coo)l and 4ry. To schieve this kind of
storage characteristics the yeast has'to'uhdergo special

treatment in al) stages of its preparation, especially

before filtration and packaging. Also, the packaging

material (generally an expensive aluminum foil laminate)
has to be especially treated to minimize the iendency'of
mold development on the surfaces of the yeést cubeL.
kind of product, being in cake or block form, has the
additional disadvantpge of having to undergo dispersion
before it can be added to the flour in home baking. The
product suffers also from other shortcomings such as loss
of weight and discoloration if not properly wrapped.

This

The development of an active dry yeast product
came against the background of the disadvantages exhibited

by the household yeast package, and aimed at providing a

better product. And indeed the active dry yeast type product

has a longer shelf life and has no mold or discoloration

problems. The active dry yeast has, however, other
inherent problems.

yeast.

For one, it is less active than fresh
Moreover, it has to be rehydrated under controlled
temperature condictions before it can be used in the

baking process, and this can become a major burden to the

consumer when attempting to bake yeast leavened goods in
2 kitchen. Additionally, to achieve 2 reasonable room
temperature shelf life, the yeast may have to be packaged
in expensive material such as aluminum foil laminates under
inert gas conditions. When adding to this the cost of a
very demanding drying proc¢edure, there results a very

expensive product for the household consumer.

It is thus seen that both of the two kinds of

commercially available yeast products have serious drawbacks
and are far from satisfactory.
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Bakers yeast, ¢.g. free flowing, fresh bulk
yeast, would be an SQeal.product for, among others, the
household consumer. For the consumer to enjoy all the
possible benefits of such a product it would have to

come to him in & package which ensures for the yeast
the following characteristics:

1. A reasonable stability to rough handling.
2. A relatively long refrigerated storage stability.

3. Retention of physical properties, even under
stacking or pressure.

4. No discoloration of the product due to partial drying
Or oxygen contact.

Total or near total prevention of so-called respiration,
i.e. stop the penetration of oxygen into the package.

6. Protection of the yeast product from mold development
and reduction to a large extent of the invasion of
contaminating microorganisms.

7. Preservation to a 1arge extent of the initial
leavening activity of the yeast product.

8. Ready availability in a form in which it can be
added'directly to the flour without requiring a
cumbersome resuspending stage that is necessary with
the househdld cube or active dry yeast products.

. ‘Bakers yeast is, however, a potentially
problematical prqduct. It comprises a mass of living
yeast cells having Vafying amounts of extra-cellular water
in the intérstitial'spaces between and surrounding the
cells. Water is also the largest component of the yeast
cell and is referred to as intracellular water. The feel
or appearance of compressed or bulk yeast is largely
determined b&uthe,telationShip between the intracellular
and extracellular water in a particular yeast product
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preparstion. Obviously, the relative ryness Or

wetness ©f & yeast product will affect the tendency of the’
y2est tO stick Oy coaleste and therefore cause &
deterioration in its free flowing characteristics.

Bulk yeast, being in a fine granulated form,

provides a relatively large surface areas for atmospheric

oxygen to interact with the yeast. The process it called

respiration and its results are the generation of water,

heat, and other products. 1t is this generstion of

extra water during handling and storage that can

ultimately partially or totally destroy the free flowing

characteristice of the yeast product. U.S. Patent

No. 4,232,045 provides a partial remedy to this problem.
It teaches the incorporation into the granulated yeast
of a drying agent that will tie up some of the water
that may be generated by the process of respiration. 2
bulk yeast produced by the teaching of that patent will
indeed have an improved capacity to retain free flowing
characteristics over extended periods when packaged in

especially designed polyethylene lined bags and held under

refrigerated conditions. Because of the nature of the

package, respiration occurs however, and ultimately
sufficient water is generated, overand above the absorption
capacity of the drying agent, leading to & reduction of

the free flow capacity, discoloration, and loss of

leavening activity. A similar approach is also disclosed

in laid open German patent specification No. 26 19 348.

In British Patent No. 966,984 a partial solution
is provided to tackle the respiration aspect of granular
(bulk) yeast. 1In accordance with the teachings therein
granular yeast is packaged in polyethylene (or similar
material) which slows down the rate of oxygen penetration
into the bag while permitting carbon dioxide generated
in consequence of respiration and auvtofermentation,
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to Giffuse to the outside. For better carbon @ioxide
@ischarge a special opening is provided 4n the bag. TeL
It has, hOngex;'turned o0t that in practice oxygen still

£inds its way into the yeast, resulting in respiration
or generation of water.

The problem of respiration could not be solved
by simply packaging yeast in hermetically sealed containers
or under any other anaerobic conditions, thereby to
prevent penetration of oxygen, since the prior art teaches
that strict anaerobic conditions are detrimental to the
packaged yeast product. Thus, in the book "The Yeasts"

(S. Burrows - 1970), in the chapter dealing with the
keeping quality of compressed or bulk yeast it is stated,

among other things, “"oxygen and carbon dioxide concentrations

in the immediate vicinity of the resting cells appear to

be of considerable importance ...". 1t is further stated

that granulated compressed yeast is difficuvlt to store and
that " ... a certain amount of ventilation appears to be
necessary, possibly to allow a reduction in carbon dioxide

by diffusion.”. Furthermore, from a paper presented by

Rajamaki Factories of the State Alcohol Monopoly, Alko,
Finland, at the Yeast Symposium held in-France in 1978,
it follows that anaerobic storage conditions are very
deleterious to the guality of the yeast as compared to
better quality if oxygen is present during storage.

'_In accordance with the invention there is
provided a method of preparing a packaged yeast product,
wherein fresh free-flowing bulk yeast is introduced into a
pliable bag whose oxygen permeability at 1 atm. pressure
differential across the material does not exceed about
1000 cm3/mz~per'day and whose carbon dioxide permeability
at 1 atm. pressure differential across the material does not
exceed about 4900 cm3/m per day, the amount of yeast in
the bag being 50 dosed that the bag is not full to capacity,
the so filled bagris,sealed hermetically and is then left
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»%1 & texmpersture within the range of 0-20°C to
ansble the occurrence of sutofermentation without e

sffecting Geleteriously &East Quality thereby to produce
ctYbon Gioxide and inflste the bag.

As & result of the inflation there develops &

carbon @ioxide protective cushion sround the granvlated

bulk yeast. 1In this way the yeast is protected against

rough handling and squeezing during transportation and

storage, whereby the free flowing properties of the yeast
are retained.

Preferably, sir present in the head space of

the bag is expelled as far 8t possidble by squeezing
before the bag is sealed.

Upon the completion of the inflation the yeast
in the sea2led bag is under what may be termed anaerobic
conditions characterized by the presence of mainly a

carbon dioxide atmosphere. As already explained above, the

prior art teaches that yeast may not be stored under
anaerobic conditions since under such conditions the
leavening capacity is significantly reduced. The prior
art further teaches - see for example British.patent
specification No. 966,984 and "The Yeast"™ by §. Burrows
referred to above - that carbon dioxide must be

continuously removed from stored yeast. It was therefore

completely surprising to discover in accordance with the
present invention that by storing fresh, free flowing bulk
yeast in sealed bags under a carbon dioxide atmosphere,

the yeast retains essentially its free flowing characteristics
and its leavening strength for extended periods of time.

The degree of inflation of the bag that is
required for th{purpose of the present invention is not
critical as long as it is sufficient to produce 2 protective

cushion as specified. In practice, full inflation of

the package is as a rule not required. For example, in a

package configuration of 1 g of yeast to four volumes of
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package size, it will be Quite sufficient to generate
only 2 ml of carbon @ioxide per gram of yeast. For the
generation of such relatively smal)l amounts of gas it is
as & rule not necessary to warm the packaged yeast above
the packaging temperature and it is sufficient to cool
the yeast down to :tbrage temperature - as 8 rule about

5-10°C - at such a rate that sufficient carbon dioxide
develops. '

The degree of inflation is obviously directly
affected by the rate of asuvtofermentation by the yeast,
which in turn is dependent on the temperature of
storage. Thus, any particular yeast strain grown under a
particular set of propagation conditions, to a specific
nitrogen and phospherous content, will have a predictable
and known autofermentation profile at a given temperature.
It is accordingly possible to alter any of the above to
produce a yeast that has a suitable autofermentation profile.

The art also teaches other ways by which one can
affect a change in the auvtofermentation profile of a

particular yeast product. Thus, the treatment procedure

described in U.S. Patent 4,008,335 is quite suitable for
the purposes of the present invention.

The handling temperature during the packaging will
as a rule be within the range of 10-20°C and the cooling down
period may typically be from 24-48 hours.

There is no criticality as to the relative

proportions between the volumes of the bag and the packaged

yeast. In this context volume of bag means the volume of

water reguired to fill it to capacity when empty, and weight

ratios of yeast to bag volume of 1:27, have been found to

produce satisfactory results. BHowever, such packaging would

be wasteful and as 2 rule a weight ratio of yeast to bag
volume = 1:4 - 1:6 is preferred.
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The material) used for makiny pliadble bags whose
permeability to oxygen and carbon diokide is as specifiedmn be
of any kind that s dnert to the packaged product. For '
extxple, bags made ©f plastic polyester sheets, possibly

reinforced with sma)) amounts of polyethylene, may be

used to advantage. Other examples are bags made of

.polypropylene or aluminum f0il, and there are of course

many others.

Typical plastic material sheets produced by
Kibbutz Negba, Israel, have the following permeabilities:

Gas Permeability (cmBIm2 day, bart

Oxygen Carbon dioxide

Polyethylene - 1,700 8,500
Polypropylene 1,000 3,500
Polyester 100 450

* "bar" stands for a pressure difference of 1 atm.

It follows from these data that polyethylene
is unsuitable for the purposes of the present invention
vhile polypropyene and polyester are suitable.

As explained above, hitherto household consumers
had at their disposal only either compressea yeast or
active dry yeast and either of these products have their
inherent disadvantages, the cubes or bars of compressed
veast having to be first dispersed in water while the
active dry yeast has to be rehydrated prior to use for
which specific conditions have to be strictly observed.
Free flowing bulk yeast is free of all these disadvantages
but hitherto had the disadvantage of having & relatively

short shelf life even under refrigeration so that hitherto

it could only be used in bakeries. The invention provides

for the first time free flowing bulk yeast for household
use packaged so as to have, when stored under refrigeration,
2 relatively long shelf life of 3 months or even more.

"GAD ORIGINA-
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Quite generally, the present invention provides
maximum storage stability that any particular yeast may °
have. Thus, for example; it is possible &n accordance
with the invention to store and preserve bakers yeast
for household use which hitherto has not been possible.

The invention is illustrated in the following
Examples without being limited thereto.

Example 1

This example describes the profile of a
particular yeast as regards its potential to produce
carbon dioxide by auvtofermentation and to the leavening

activity by the yeast product upon storage for different
periods without refrigeration.

The yeast was propagated under normal conditions
to a composition of about 42% total protein (Kjeldahl)
and 1.90% P2°5' After centrifugation and washing,
300 liters of cream yeast were treated with 20 liters of
2 saturated sodium chloride solution. The treated liguid
yeast was vacuum filtered to about 34 per cent solids,
granulated through a plate containing 2 milimeter diameter
holes, and treated with four per cent -Aerosil 200 on a

weight basis (a product of Degussa AG of the Federal
Republic of Germany).

The packaging was in a polyethylene reinforced
polyester laminate of about 0.06 mm total thickness. The
actual formation of the packages, filling and heat sealing
was by hand. The sealed package containing 20 g of free

flowing yeast was at about 18°C when the test series was

started. The volumn of the package when empty ({(as

measured by the volume of water that it could hold) was
about 550 milliliters. Table I summarizes the results.
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Table 1
Davs of TeFperature ..Carbon @ioxide Initial sctivity
.zgr. e of storage generated retained,
v (average) cc/gr :

1 7.8 4.4 100.0

12 17.8 7.7 86.2

16 19.4 12.4 77.7

20 19.4 13.8 55.4

23 20.0 18.0 42.4
Example 2

Yeast was propagated, filtered, treated with
Aerosil 200, and packaged as under Example 1. Two package
sizes, one of 170 milliliters volume and the other of

550 milliliter volume, were filed each with 20 grams of
free-flowving, fresh baker's yeast.

The results are given
in Table 11.

Table 11
*Leavening Activity

t* Package Size

170 milliliters 550 milliliters

Fresh 1945 1945
After 3 months at 5°C 1410 1420

* Volume of carbon dioxide produced in two hours in a

flour dough containing initially 10% added sugar.

The size refers to the empty package when filled with
water. In actuality, the package designated as "170" had
only a total volume of 70 milliliters; while the package
designated "550" had a total volume of 128 milliliters
after two weeks at 5°C (as measured by immersion of
sealed yeast package in water and determining the total

volume of water displaced). These relative volumes
did not change on further storage at 5°C.

L 8
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This example compares the stabilsey of the
package produced in accordance with the invention i¢
the stability of & package that had a pin-hole provisie«
for the diffusion of carbon dioxide to the outside
according to the teachings of British Patent Ro. 966,8%2,

The yeast was propagated as in Example 1,
but this time to & protein composition of 41.9% and PZOS
of about 1.70%. The filtered yeast contained about 34.7%
solids. After treating with 2% Aerosil 200, the yeast was
packaged in polyethylene-polyester film 2s in Example 1,
but this time in & package that contained 25 g of
free-flowing yeast in a total package volume of about
100 milliliters. The yeast was packaged on a commercial
packaging machine supplied by Rouse of Barcelona, Spain,
model)l 1214 T. The yeast packages were stored at 15-20°C

and the observations made after 14 days of storage are
recorded in Table 111.

Table 111
Activity
retained Flov property
%
start (fresh) 100 Free flowing
After one week
Sealed package 100 Free flowing
Pin-hole in package 79 Formation of
small lumps
After two weeks
Sealed package 90 Free flowing
Pin-hole in package 57

Gummy consistency.

It is seen from the data in the table that the
flow properties upon packaging and storage in accordance
with the invention are significantly superior to those
according to British Patent No. 966,984.
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Exawple 4

This example illustrates the potentia) of
storage stability that our invention may impart to free-
flowing, fresh baker's yeast under various temperatures.

The yeast was propagated and treated as under

Example 3 and stored under the various storage conditions

85 listed in Table 1IV. Before storage, the temperature

profile of the yeast during preparation and packaging
was:

After filtration and extrusion 13°C
After treatment with Aerosil 14°C
After two days at 0°C (in bulk) 2°C
After packaging and handling 17°C

The storage series started with the yeast being at

17°C and having generated about one ml of carbon dioxide
per gram of yeast at this point,

Table IV
Days of storage Storage vemperatare - °C

Sl a5 20

7 100 100 100 100

14 100 97 90 68

21 100 100 23 18

28 100 97 0 0

60 100 92 0 0

90 93 B4 0 0

Example 5

This example illustrates the superiority of a
polyester laminate over polyethylene which has inherently

a certain degree of permeability to oxygen and carbon
dioxide.

The yeast was propagated, filtered, treated with
Aerosil 200, and packaged as under Ekample 1.

Two types
of packaging materials were compared.

Polyethylene film
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slone was compared to 8 Jeminate ©i wolyester. ua

the first case 20 g of fyee-flowing, fresh bakey*sr ..o
was sealed in o poly}thylene peckage with 8 poteniésy
volume ©f about 170 ml)., the polyethylene being ©i &.%% mn
thickness. In the second instence, 20 g ©f pimilur yeast
was sealed in a polyester laminste with 8 potentisi wolume
of 550 ml., the laminate being of 0.06 mm tota) thickness.
No attempt was made to sqgueeze the head space air ocut
before heat sesling. 1In both cases the temperature
history of the yeast was identical and thus:

Extruded yeast 13°C
After treatment with Aerosil 16°C
After packaging 18°C

The storage started at 18°C and was at yoom .conditions &n

& temperature range of 15-20°C. The resvlts were:

Aftey 12 days at 15 to 20°C

Polyester
Polyethylene laminate

Activity retained, % 57
Appearance

88

Gummy with  Free-flowing and
putrid odour fresh smellino.

Example €

This example compares the permeability characteristics of
three different plastic materials in terms of the degree of
head space inflation of the yeast package as a function of
storage temperature.

‘BAD ORIGINAL
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Tadble v
flstion of Availadble Mead ce = §
Storage rature L. e Packaging materia)
and time Folyethylene Polypropylene Polyester
At _2°C |
2 months 0 8 31
A 16°C '
S5 days %9 24 83
10 days 0 20 87
17 Qays , ' 0 20 burst open
At 24°C
2 Gays : 19 43 59
3 days 22 52 90
5 days 3 44 burst open
7 days 19 64 burst open

It is seen fraom Table V that polyethylene is umsuitable

because it allows the 00, generated by the yeast to readily
escape to the outside. ‘

Example 7

This example compares the results obtained upon

storage of yeast in polypropylene and polyester bags in
accordance with the invention.

Table Vi

Polypropylene Polvester

’ . Activity Activity
Days at 16°C retained & Yetained &

5 96 100

90 87

12 92 86
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This example ¢ompares the results obteined

4n accordance with the invention with two kinds of
yeast.

Table Vi1
S

sInflation = ¢
Type ©f Yesst

pays 8t 20°C

Untreated Treated**®
3 -1 ra
10 -] S0 26
-7 . burst open €9

s A polyester laminated package, with an available

volume of about 240 ml, was heat sealed with about
50 grams of yeast in it

9% e+ Treatment of liquid yeast, prior to filtration and

further handling, was as per U.5. Patent 4,008,335

Example 9

This example shows the leavening activity of
yeast packaged in accordance with the invention in bread
20 dough formula after different storage times at 5°C.

Time of storage & 5°C

Activity retained, &

4 months ' 87
5 months 84
6 months 74

e e~ v
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1. A method of preparing & packaged yeast
produvct, wheresn fresh free-flowing bulk yeast §s
introfuced into a pliadble bag whose oxygen permeabidsty
ot 1 atm. pressure dif!erehtzo) .ctoss the materisl
does not exceed about 1000 em /m per day anéd wvhose
carbon @ioxide permeability at 1 atm. pressure
differential across the material does not exceed about
4000 cm31w2 per day, the amount ©f yeast in the bag
being so @osed that the bag is not full'to capacity,
the so £illed bag is sesled hermetically and is then
left at & tempersture within the range of 0-20 *°C to

enable the occurrenEe of suvtofermentation

without affecting deleteriously yeast quality thereby
to produce carbon dioxide and inflate the bag.

2. A method according to Cleim 1 wherein air fronm

the head space in the bag is expelled by sgueezing
prior to sealing.

3. A method according to Claim 1 wherein the
ratio between the weight of the yeast in .the bag and of
water filling the bag to capacity as & measure for the
bag volume is within the range of 1:4 to 1:6.

4. A method according to Claim 1 wherein said

material of the pliable bag is a polyester laminate.

5. A method according to Claim 1 wherein said

material of the pliable bag is polypropylene.

6. A method according to Claim 1 wherein said

material of the pliable bag is aluminum foil.
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?. A pethod accoréing to Claim V wherein fzeai
free-flowing bakers yeast is used for packaging.

. . A package comprising & yeast product in a
carbon @ioxide inflated pliable bag made ©of a materisl
whose Oxygen permeability at 1 atm. pressure differentisl
acyoss the materia) does not exceed 1000 cmslm2 per day
and whose carbon dioxide permeability at 1 atm. pressure

differential across the material éoes not exceed about
4000 cm3/m2 per day.



9

European Patent
Oftice

EUROPEAN SEARCH REPORT

0201616
Ap

plication number

EP 85 10 5958

DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant CLASSIFICATION OF THE

Citation of document with indication. where appropriate,
Category of relevant passages 1o claim APPLICATION (Int C14)
B 65 D 81/24
A GB-A-1 172 595 (DISTILLERS CO. ) 1,4,5
* Page 1, line 54 - page 2, line
38; page 3, claims 1-3,5,10 *
A GB-A-1 192 751 (DISTILLERS CO0.)

-

GB-A- 966 984 (VAN BUREN)

TECHNICAL FIELDS
SEARCHED (int Cl4)

EPO Form 1503 03 82

B 65D
C 12 M
The present search report has been drawn up for all claims
Place of search ' Date of compietion of the search Examiner
THE HAGUE 18-12-1985 BRESSY M.J.F.M.G.
CATEGORY OF CITED DOCUMENTS T . theory or principie underlying the invention
E : earlier patent document, but pubhished on, of
X parucularly relevant if taken alone after the fihng date
Y : particularly relevant if combined with another D document cited in the apphication
document of the same category L : document cited for other reasons
A : technological background
O ' non-wnitten disciosure & - member of the same patent family, corresponding
P : intermediate document document




	bibliography
	description
	claims
	search report

