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1 
This invention relates to a method of and 

means for protecting substances from the dele 
terious action of free oxygen. » 

It is known that a large number of industrial 
products are adversely a?ected by free oxygen 
in solution with the product. Bottled beer, 
which contains free or molecular oxygen in solu 
tion and/or oxygen in 
surface of the beer, is subject to an objectionable 
action resulting in, amongst other things, cloudi 
ness of the beer. Apple cider, orange juice, and 
other fruit juices that are to be canned are ad 
versely ailected by free oxygen. The sameis 
true of canned vegetables, such as asparagus, 
peas, corn and the like, of canned milk and a 
large number of other industrial products. 
In many products where free oxygen in solu 

tion is responsible for an objectionable action 
taking place, there are present other substances 
which would produce no objectionable effects if 
oxidized to the extent possible by the limited 
amount of oxygen available. These other sub 
stances are, however, resistant to oxidation un 
der the prevailing conditions. By the addition 
of a proper enzyme (an 'oxidase) the rate of 
oxidation of such, substance or substances can 
be so’ greatly increased that the available oxygen 
is entirely consumed by them. The enzyme act 
ing as a catalyzer thus directs the oxidation to a 
predetermined constituent part of the product, 
thus protecting from oxidation those other in 
gredients of, the, product which, if oxidized, pro 
duce the deleterious eil'ects. , v , 
In a product that has been put into a sealed 

container the amount of free oxygen present is 
limited to the amount in solution plus the amount 
contained in the air above the product. If that 
limited amount of oxygen is consumed in a 
harmless manner there will bepnone left to in 
jure the product. A combination of enzymes 
may be used which will catalyze the oxidation 
of a substance already present inthe product to 
thereby consume the available free oxygen in a 
harmless way and prevent thev oxygen from com 
bining with other ingredients of theproduct to 
produce harmful e?ects. An enzyme is known 
as an oxi'dase it it catalyzes the reaction between 
molecular or free oxygen and some specific sub 
stance, with or' without the production of vhy 
drogen peroxide. The speci?c substance the 
oxidation ofyvhich is catalyzed by the oxidase is 
known as a substrate for the'oxidase. 

In some instances it is better to produce in the 
product a substrate forthe oxidase that ‘is to be 
introduced rather than to use a, substrate already 
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2 
present. By way of example, if glucose is neces 
sarily present in the product to be protected from 
the harmful effects of free oxygen, then an 
enzyme can be provided to cause some of the gin 
cose to oxidize, with the ultimate production of 
gluconic acid and other products, the amount of 
gluconic acid produced being determined by the 
amount of free oxygen present. If glucose is not 
present in the original product but if there is 
present another ingredient, such as maltose, su 
crose, lactose or starch, additional enzymes may 
be introduced which will cause one of the last 
named products which is present to hydrolyze to 
produce- glucose, which can then be caused to 
oxidize in the same manner as above set forth. 
The present invention contemplates the use 

of an oxidaseas a catalyzer to combine the oxy 
gen with sorii'e substance in the product in a 
harmless way. ‘If one of the results of the oxida 
tion‘ is the production of an objectionable ingre 
dient, then an additional enzymemay be intro 
duced which catalyzes the action of the harmful 
by-product to produce a harmless product. 
The principles of the present invention may 

be applied wherever there is present, or can be 
produced a substrate for one of the known 
oxidases. Table I below indicates some of the 
different oxidases that may be used with corre 
sponding substrates. The substrates, may be 
those inherently present in the product or may 
be those which are readily produced by the cata 
lytic action of other enzymes on ingredients in 
the product. 

Table I 

On‘daso Substrate 

l 

phenols and catechols. 
. aldehydes and purines. 

amino acids. 
uric acid. 
glucose, mannose, gslactoso. 
mono and (ii-amines. 
unsaturated fatty acids. 

_ vitamin C. 
_ lip-oxidase .__.. 

._ ascorbic oxidase. 

If the product to be protected from the deleteri 
ous action of the free oxygen contains one or 
more of the substrates of Table I above, the 
oxidizing action of that substrate can be cats.» 
lyzed by introducing into the product very small 
amounts of the corresponding oxidases set forth 
in the same table. Under the catalytic action 
of theoxidase the substrate unites with the free 
oxygen present in solution in the product. As 
the oxygen in solution is being consumed more 
and more of the free oxygen of the con?ned air 
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above the product in the sealed container goes 
into solution and is thus likewise consumed un 
til all of the free oxygen in the container with 
the product has been consumed. In many cases 
the oxidation of a substance by molecular or 
free oxygen in aqueous solution results in par 
tial reduction of the oxygen molecule giving rise 
to the production of hydrogen peroxide in ac 
cordance with the equation 

[(1) 2G+2O2+2H2O=GO+2H2O21 
(1)‘ 2G+20z+2HgO=2G0+2HzOz 
wherein "G" represents the substrate being 
oxidized. This is true of the oxidases numbered 
2, 3, 4, 5 and 6 of Table I. Hydrogen peroxide is 

' a good oxidizing agent and its production as a 
by-product of the reaction set forth in, Equation 
1 above is just as objectionable, or even more so, 
than is the original molecular oxygen. The ob 
jections inherent in the production of hydrogen 
peroxide, as set forth in Equation 1 above, can be 
overcome if means is provided‘ to consume the 
hydrogen peroxide the instant that it is pro 
duced.-- In accordance with the present inven 
tion there is therefore introduced another respir 
atory enzyme, to-wit, catalase, which is an ideal 
catalyzer for causing the breakdown of hydrogen 
peroxide as soon as it is formed. This reaction 
takes place in accordance with the following 
equation: - , ' v ' ‘ 

(2) 2HaQ=+catalase=2HzO+Or+catalase 
It will be observed, therefore, that upon adding 
Equation 1 with Equation 2 half of the oxygen 
involved has ‘been consumed and all of the 
catalyzer remains. The reaction is therefore re 
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peated continuously, the free oxygen present . 
being reduced each time, thereby the free oxygen 
present rapidly approaches zero. » 

In many types of oxidation reactions which d 
not involve the use of an oxidase one of the prod 
ucts formed is hydrogen peroxide. which is ob 
jectionable. Thus, for instance, when ascorbic 
acid or iso-ascorbic ‘acid is oxidized hydrogen 
peroxide is formedv which is just as objectionable, 
or even more so, as the original molecular oxygen. 
This is true in the use of ascorbic acid for con 
suming the free oxygen in packaged beer as set 
forth, for instance, in United States Patent No. 
2,159,985. In accordance withlthe present in 
vention the oxidizing advantages of the ascorbic 
acid or other oxidizing agents may be retained 
and the disadvantages'of the resulting hydrogen 
peroxide may be avoided by adding the enzyme 
catalase to the solution so that the instant the 
hydrogen peroxide is formed the catalase causes 
it to break down into water plus half as much 
oxygen as enteredv into the reaction. In accord; 
ance with ‘the present invention catalase may be 
used to effect a consumption of the hydrogen 
peroxide even though the hydrogen peroxide was 
formed by an action other than one involving 
an oxidase- . 

It may happen that there is‘no substrate for 
an available oxidase in a product. For instance, 
there is little or no glucose in beer, and glucose 
oxidase wouldnot find a substrate it added to 
beer. Such a situation may, however. be dealt 
with either by adding a sugar which is a substrate 
for glucose oxidase or, better still, if there ‘is 
present a condensation product of the substrate, 
adding an enzyme to catalyze'a reaction of the 
condensation product toproduce the substrate. 
Thus in the example-of beer which contains no 
glucose, maltose'is present.‘ By the'addition Of 
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maltase (to beer) the maltose is caused to be: 
hydrolyzed into glucose, which in turn will act as 
a suitable substrate for glucose oxidase. 
Other condensation products which may be 

hydrolyzed by the catalytic action of an ap 
propriate enzyme to give substrates listed in 
Table I and the enzymes which catalyze the hy 
drolysis are given in Table II. 

Table II 

Enzyme Substrate, Table I 

_ msltase ................. r. 

. invertase._ 

lactose... 

glucose. 
Do. 
Do. ' - 

amino acids. 
glucose. 
unsaturated fatty acids. 

The present invention is applicable for cleoxy 
gena-ting fruit juices, particularly orange and 
other citrus fruit juices, tomato juice and the like. 
ciders and the like. 
The appropriate enzyme can be incorporated 

in pellets, which include other ingredients that 
are necessarily added to the product being ‘ 
canned. For instance, in the. canning of vege 
tables a salt pellet (sodium chloride) is intro 
duced into each can. The dry salt pellet can 
originally‘ be made to include the necessary 
enzymes so that the enzymes are introduced by 
the introduction of the salt pellet. 

I will give a number of examples of the ap 
plication of the present invention to different 
products: . 

Example 1.--The removal of free oxygen from 
beer that has been or is being chill-proofed by 
the use of an enzyme chill-proo?ng compound 
free of peroxidase activity. Add to the beer at 
the ‘commencement of, during or at the comple 
tion of the chill-proofing a mixture of the fol 
lowing three enzymes: Maltase, glucose oxidase 
and catalase in the amount of approximately 
one pound of the enzyme compound to one hun 
dred barrels (each containing 31 gallons) of 
beer. The following reactions take place: ' 

l.‘ 1 molecule maltose in the presence of the 
enzyme maltase hydrolyzes to produce 2 mole 
cules of glucose. 

-2. -2 molecules of glucose plus 2 molecules of 
oxygen plus two molecules of water unite in the 
presence of glucose oxidase to produce 2 ,mole— 
cules of gluconic acid plus 2 molecules of hy 
drogen peroxide.v ' 

3. 2 molecules of hydrogen peroxide in the 
presence of the enzyme catalase produce 2 mole 
cules of water plus 1 molecule of oxygen. Thus > 
1 molecule of maltose of Equation 1 plus 2 mole 
cules of oxygen of Equation 2 are ultimately 
converted’ into 2 molecules of gluconic acid plus 
1 molecule of oxygen. The cycle repeats itself, 
each time reducing the a mount of oxygen 50%, 
so that the quantity of oxygen remaining rapidly 
approaches zero. 
,E'xample 2.—In dealing with a substance that 

does not contain maltose but contains sucrose, 
such as, for instance, orange juice, add to the 
orange juice glucose directly, or the enzyme in 
vertase, sometimes also known as sucrase. In 
addition add glucose oxidase, plus catalase. The 
sucrose, in the presence of the. catalyzer in 
vertase, is hydrolyzed to form glucose and fruc 
tose. The glucose then follows Equations 2 and 
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3 of Example 1 under the action of theglucose 
oxidase and catalase. respectively. 
Example 3.--1n dealing with milk, which does 

not contain sucrose but does contain lactose, 
the enzyme lactase is “substituted for the 
enzyme maltase of ‘Example 1. The lactase 
causes the ‘hydrolysis of the lactose to glucose, 
plus galactose, both of which are substrates for 
glucose oxidase. The glucose oxidase and the 
catalase thenv act as in Example 1, to-wit. the 
glucose and galactose are oxidized in the pres 
ence of the glucose oxidase as a catalyzer, in 
accordance with Equation 2 of Example 1, and 
the hydrogen peroxide is destroyed by the cata 
lytic action of the catalase as set forth in Ex 
ample 1. 
Example 4.--Ii’ the product to be preserved 

contains starch there is added the enzyme of 
Example 1 plus the additional enzyme diastase. 
Some starch is hydrolyzed by the diastase to 
produce maltose, which is then acted upon by 
the maltase and other enzymes as in Example 1.. 
From the above description it is apparent that - 

to deoxygenat'e any product which contains a 
substrate set forth in Table I, it is merely neces- . 
sary to add the corresponding enzyme oxidase 
of that table. In the event that one of the by 
products of the reaction is objectionable. such 
as hydrogen peroxide, it is merely necessary to 
add. in addition. catalase,~ which reduces the 
hydrogen peroxide the instant that it is formed. 
In the event that the product does not contain 
a substratev such as set forth in Table I. then it 
is merelynecessary to add some enzyme which 
will, catalyze the action of an, ingredient or in 
gredients in the product to form a substrate of 
the type set forth in Table I. All of the enzymes 
that are to be added may be added at the same 
time. ' ' 

Indealing with a product that is to be pas 
teurized. such as beer, milk or the like. it is 
necessary to consider whether or not the pas» 
teurization temperature is above the temper 
ature destructive of the enzymes. If it is above 
that temperature then the deoxygenation process 
must be carried out prior to the pasteurization. 
In the case of beer, which may be pasteurized at 
60° C., the temperature is not above that de 
structive of the actionv of the enzymes and there' 
fore the enzymes‘ may be added at any time up to 
the time of sealing of the container in which the 
product is‘packaged. ‘ 

Since ‘glucose, mannose and galactose are the 
most common substrates present, or the most 
easily produced, the enzyme glucose oxidase to 
gether'with catalase [are] is'the most frequently ‘ 
used. I have found‘ that one ounce of a m'altase 
containing preparation. such as the preparation 
known as , “Clarase" ' (Takamine Laboratories. 
Inc), ‘can catalyze the hydrolysis of enough 
maltose to glucose so that the quantity of glu 
cose produced is sui?cient to deoxygenate 100 
barrels (31 gallons each) of water or other 
liquor to be deoxygenated. Glucose oxidase and 
catalase can be produced simultaneously. I 
have found that four ounces, on a solids basis, 
of a glucose oxidase and catalase preparatiombf 
a concentration that results from the prepara 
tion of an enzyme in the manner below set forth. 
is sufficient to deoxygenate 25,000 pounds of 
water. The enzyme preparation containing glu 
cose oxidase and catalase may be prepared in 
the following manner: ' 
The following medium is prepared for inocu 

lation with spores from aftest tube culture of 
Penicillium chrysogenum. 
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6 
Medium A 

Cerelose (dextrose) ________________ __g__ 50 
MgSO?HzO ______________________ __mg__ 120 
KH2PO4 __________________________ __mg__ 140 
(NHOzSOu _______________________ __mg-_ 560 
NazHPO; _________________________ __mg__ 600 
Peptone __________________________ -_mg__ 200 
Agar ______________________________ __g__ 20 
Beer ________________ _~_ ____________ __cc__ 45 

Distilled water to __________________ __cc__ 1000 

The medium is heated to dissolve the agar and 
then 200 cc. thereof is poured into one-liter bot 
tles. The mouth of each bottle is plugged with 
cotton and the bottles sterilized at 15 pounds 
gauge pressure for 20 minutes. The bottles are 
then laid on their sides to cool. Into this cooled 
medium the spores of a test tube culture of 
Penicillium chrysogenum are inoculated and the 
culture incubates for seven days at 30° C. 

Medium B is then made up as follows: 

Medium B 

Malt syrup _________ -_'_l ___________ __g__ 200 

MgSO?HzO _______ ___ _____________ __mg__ 250 

KHzPOv. __________ _i ______________ __mg__ 180 

Nazi-IP04 ________ __'_ _____________ __mg__ 380‘ 

NaNOa ____________________________ __g__ 1.4.6 
Tap water to ______________________ __cc__ 1000 

Sterilize for 20 minutes at 15 pounds gauge 
steam pressure. Place 250 cc. of sterile medium 
Bin a ?ask and then inoculate the same with 
112' of the culture that was incubated in medium 
A. This is accomplished by suspending vthe 
spores of the mold incubated on medium A in 
sterile water and adding this spore suspension 
to the culture ?ask of medium E. ' . 
The mold is allowed to grow on medium E for 

seven days. It is then harvested, washed well 
for about one hour with several changes of tap 
water and then freed of excess water by squeezing 
it in a cheesecloth bag. This mold ‘is next ground 
with equal parts by Weight of Berkshire sand and 
{'6 gram of infusorial earth per gram of mold. 
The grinding is performed in a mortar for ap 
proximately 20 minutes or until the mixture be 
comes wet and sticky. 
The ground mold is next mixed with 0.1 M. of 

Na2HP04 solution (two cubic centimeters for 
each gram of mold). The mixture is left to stand 
for about an hour with occasional stirring and is 
then ?ltered, the insoluble pad being then washed 
with more of the same solution. The ?ltrate is 
then dialyzed against distilled water at about 5°_ 
C. to give the ?nal enzyme preparation. 
The enzyme preparation contains about 3 

milligrams of- solids per cubic centimeter. Four 
ounces of this preparation, on a solids basis, has 
been found sufficient to protect 100 barrels (each 
31 gallons) . of beer from the deleterious action 
due to oxygen. The mold may be grown suc 
cessively on dextrose in place of the syrup in 
medium B. ' 

Penicillium chrysogenum is not the only spore 
that may be used in the above medium. In lieu 
thereof there may be used spores of molds [such 
as Aspergilus niger. Penicillium purpurogenum, 
Aspergilus fumaricus and Penicillium] such as 
Aspergillus niger. Penicillium puv'purogenum. 
Aspergillus jumaricus and Penicillium glaucum. 
Spores of the above mentioned molds may be 
substituted for the culture of Penicillium chryso 
geum above set forth. ‘ g 

It is to be noted that the enzymes produced by 
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the, process above set forth are the internal 
enzymes, that is, the entire mold is used as dis-_ 
tinguished from using merely the external seore~ 
tions of the mold. 
The enzymes used, as hereinabove set forth. 

may be introduced into the medium to be deoxy 
genated alone or together with other ingredients 
that are-to be added to the product. In some 
canning processes, particularly for the canning 
of vegetables such as tomatoes, corn, peas, as 
paragus, etc., it is customary to introduce a pellet 
of salt (sodium chloride) or a proper weight into 
each can, The enzymesin proper proportions 
can be mixed'with the salt that is to be used. It 

I , the salt is pressed into pellets each pellet will 
then contain traces of the enzymes that have 
been introduced, the amount of the enzymes in 
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each pellet being in the quantities necessary to . 
deoxygenate a cane: the product into which the 
pellet is to be introduced. 
In many instances it is desirable to remove the 

free or molecular oxygen from a solution which 
does not contain any of the substrates'of Table I 
or any of the condensation products of Table II. 
When that is the case the product may be deoxy 
genated by adding thereto one of the substrates 
of Table I and a corresponding oxidase. In most 
instances glucose is a suitable substrate to add, 
since the by-product is the generally harmless 
ingredient gluconic acid. Wherever glucose is to 
beoxidized by the‘ catalytic action of glucose oxi 
dase' there is also included the enzyme catalase to 
reduce the hydrogen peroxide formed. The same 
applies when they product is deoxygenated by a 
substrate and oxidase such as set ‘forth in cases 
2, 3, 4, 5 and 6 of Table I. The amount of sub 
strate that is to be added is exceedingly small. 
For instance, to deoxygenate approximately 100 
barrels (each of 31 gallons capacity) of oxygen 
saturated water vit would require an amount of 
the order of one pound oi glucose. It thisis in 
creased ?vefold, in order to speed up therate oi 
the reaction, the total amount 01 glucose added is 
still a negligible proportion oi.’ the total amount 
of weight of water deoxygenated. As a result 
only imperceptible traces of gluconic acid are 
produced in the water. The amount of glucose 
oxidase and catalase added is only a traction of 
a pound per hundred barrels of water. The ad 
vantage of this method of deoxygenating over 
deoxygenation by introducing into the water a 
chemical reducing agent lies in the fact that the 
substrate together with its oxidase constitutes 
a reducing means speci?c for free oxygen and 
will not ‘reduce any of the other ingredients or 
the water or other liquor being deoxygenated, or 
of the product in which the liquor is ultimately 

With other chemical reducing agents 
which are not speci?c for tree or molecular oxy 
gen an excessive amount of the reducing agent 
will be available .for reducing other compounds 
present in the solution or present inthe product 
in which the deoxygenated solution is ultimately 
used. ' 

The source of glucose, when glucose is used as 
hereinabove set forth, is the commercial product 

“Dextrose,” the two being inter 
changeable. . _ I . 

Manymicro-organisms which are responsible 
for the spoilage of products require free or mole 
cular oxygen for their growth. It deprived of 
all or most-of the free oxygen the multiplication 
of the organisms'is either stopped or inhibited, 
with the result that spoilage is either prevented or 
appreciably slowed down. As a result the shelf 
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life of the product is increased. In some in 
stances the addition of the enzymes hereinabove 
set forth will so retard the growth of those micro 
organisms which are responsible for spoilage of 
the product, that pasteurization which was here 
tofore necessary in the particular case is ren 
dered unnecessary. 
In compliance with the requirements of the 

patent statutes I have here described a few pre 
ferred embodiments of my invention. It is, how 
ever, to be understood that the invention is not 
limited to the precise examples given, the same 
being merely illustrative of the principles of the 
invention. 
What I consider new and desire to secure by 

Letters Patent is: 
1. The method of removing free oxygen from 

food wherein said oxygen is dissolved, which 
comprises incorporating in said food a stoichio 
metric excess of glucose, glucose oxidase, and 
catalase, and maintaining said food below 60“ C. 
until said oxygen is consumed. 

2. The method of destroying free oxygen dis 
solved in food containing aqueous liquid and a 
disaccharide, which comprises adding thereto 
catalase, glucose oxidase, and an enzyme effective 
to generate glucose from said disaccharide. 

' 3. The method of preparing a stable package 
of food containing aqueous liquid and a substance 
capable of being enzymatically converted to glu 
cose, which comprises adding to said food 
catalase, glucose oxidase, and an enzyme which 
converts said substance into glucose,‘ and there 
ai'ter hermetically sealing said food in a con 
tainer ata temperature below about 60°C., there 
by -eliminating_ uncombined oxygen from said 
package. a 

4. A packaged food free of uncombined oxygen, 
comprising food containing aqueous liquid and 
glucose, glucose oxidase, and catalase hermeti 
cally sealed in a container, the amounts of said 
glucose, glucose oxidase, and catalase being re 
spectivaly in stoichiometric excess of the quantity 
oi’ uncombined oxygen originally present in said 
food and inv said container. 

[5. The method of removing free oxygen from 
a solution which contains a substrate capable of 
being enzymatically oxidized, which comprises 
adding to said solution catalase and an enzyme 
oxidase speci?c for said substrate] 

6. An article of manufacture comprising a 
hermetically sealed container containing orange 
juice and glucose, glucose oxidase, and catalase 
to completely eliminate uncombined oxygen from 
said Juice and container. 

7. A package stabilized against oxidative de 
terioration, comprising a sealed container having 
enclosed therein a solution which is normally 
subject to oxidative deterioration, a substrate 
capable of being enzymatically oxidized, catalase, 
and an enzyme oxidase speci?c for said substrate, 
the amounts of said catalase' and of said oxidase 
each being in stoichiometric excess of the un 
combined oxygen originally present in said 
package. 

8. A stable package of food comprising a 
hermetically sealed container containing aqueous 
food; a substance capable of being enzymatically 
converted to glucose; the enzymes catalase, glu 
cose oxidase, and an enzyme which converts said 
substance into glucose; the amounts of said 
enzymes being sufficient to effect elimination of. 
all the uncombined oxygen originally present in 
‘said package of food. 

. 9. A packaged food stabilized against oxidative 
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_ deterioration, comprising a hermetically sealed 
container containing a potable liquid normally 
subject to oxidative deterioration, and sui?cient 
glucose, glucose oxidase. ‘and catalase to sub 
stantially completely eliminate uncombined oxy 
gen from said packaged food. 

10. An article of manufacture comprising a 
hermetically sealed container containing a fruit 
juice and su?icient glucose, glucose oxidase, and 
catalase to completely eliminate uncombined oxy 
gen from said juice and container. 

11. An article of manufacture comprising a 
hermetically sealed container containing a citrus 
fruit juice and su?icient glucose, glucose oxldase, 
and catalase to completely eliminate uncom 
bined oxygen from said juice and container. 

12. A canned vegetable stabilized against oxi 
dative deterioration, comprising a hermetically 
sealed container containing aqueous liquid. a 
vegetable, and su?icient glucose, glucose oxidase, 
and catalase to completely eliminate uncombined 
oxygen from said container and the contents 
thereof. - 

13. Canned peas‘ stabilized against oxidative 
deterioration, comprising a hermetically sealed 
container containing aqueous liquid, peas, and 
su?icient glucose, glucose oxidase, and catalase 
to completely eliminate vuncombined oxygen from 
said container and the contents thereof. 

14, The method of removing free oxygen from ‘ 
joodwherein said oxygen is dissolved, which 
comprises incorporating "in said food a stoichio 
metric excess of glucose and an enzyme ‘system, 
and maintaining said food below 60° C. until said 
oxygen is consumed, said enzyme-system having 
glucose oridase and catalase'activity and being 
derived from the internal enzymes of a mold. 

15. The method recitedv in claim 14 wherein 
said mold is from a species selected from the 
genus Pentcillium and from the genus A‘spergil 
lus. . 

16. A packaged food stabilized against oxida 
tive deterioration comprising a hermetically 
sealed container containing-a potable liquid nor 
mally subiect to ofsidative deterioration and suf 
?cient glucose and an enzyme system having glu 
cose oxidase and catalase activity to substan 
tially completely eliminate uncombined oxygen 
from s'aid'packaged food, said enzyme system be 
ing derived fromthe internal enzymes of a mold. 
" 17. The packaged food recited in claim 16 
wherein said mold is from a speciesselected from 
the genus Penicillium and from'the genus Asper 
gillus. . v p 

18. The method of removing‘jree oxygenfrom 
a food product normally susceptible to oxidative 
deterioration upon storage and containing glu 
cose in solution which comprises incorporating 
into said product a substantially nonviable, cell 
;‘ree enzyme system having ‘glucose ozidase and 
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catalase activity and thereafter maintaining the 
product below about 69° C. until said oxygen is 
consumed. 

19. A process of increasing the chemical sta 
bility of a substance containing glucose and nor— 
mally susceptible to oxidative deterioration upon 
storage which comprises adding to an aqueous 
dispersion of said substance in the presence of 
oxygen, a substantially nonviable, cell-free en~ 
eyme system having glucose occidase and cata 
lase activity. 

20. A process of treating a food product con 
taining glucose and normally susceptible to omi 
dative deterioration upon storage which com 
prises adding to an aqueous dispersion of said 
product a substantially cell-free, nonviable en 
zyme system having glucose oridase and catalase 
activity. 

21. A process of stabilizing a food product 
against oxidative deterioration upon storage 
which comprises treating an aqueous dispersion 
of said product, in the presence of glucose and 
oxygen, with a substantially cell-free, nonviable 
enzyme system having catalase and glucose omi 
dase activity, and maintaining the resulting mix 
ture at less than 60° C. until the enzymatically 
catalyzed reaction between the glucose and the 
oxygen is substantially complete. 

DWIGHT L. BAKER. 
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