DESCRI PTI ON OFF FLAVOR CONTROLLI NG METHOD | N RAW M LK AND

PASTEURI ZED M LK, AND PASTEURI ZED M LK PROCESSED USI NG THE METHOD
Technical field The present invention relates to a nethod of
controlling off flavor in raw mlk and pasteurized mlk, and to
pasteurized m |k processed using the controlling nethod. To be nore
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milked from cow).

; Further, in the present invention, the term "pasteurized milk" implies all milk
fluids that are obtained by pasteurization of fresh milk or crude milk of mammals, as
well as pasteurized raw milk.

Further, in the present invention, the wordings "immediately after milking"
implies points of time up to three hours after milking as well as the point of time at
which milking is conducted. In other words, "immediately after milking" also involves
the time required for coilecting milked crude milk into a tank or the like in a farm, and
uniformizing the composition, for example, by stirring the collected crude milk. In
general, milked crude milk is cooled to a temperature of about 5°C immediately, and

this requires about two hours.



"del i ciousness” and "nutrition/function" associated with mlk. This
may result in contraction in consunption of mlk and eventually give
an adverse affect on dairy industry. Typical off flavors which are
problematic in quality and flavor of raw mlk include so-called
spont aneous oxi di zed flavor which is caused by spontaneous oxidation
of raw m | Baciopemidgeous oxidi zed flavor includes beany flavor (also
referred to as cardboard flavor), cap flavor, netalic flavor,
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raw m |k, mﬂﬂ@sﬁg@&h&ﬂeQﬂﬁag&mghﬁaﬁﬁﬁbgﬂaﬁ is found in a receiving
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found after pasteurization in a mTk processing plant, shipping of
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pasteunze milk, and lience quality manacemeht of raw milk is very important. .

On the other hand, typical off flavors which are problematic in quality and

flavor of pasteurized milk include cooked flavor, as well as the aforementioned beany
J flavor, generation of carbonyl compounds such as hexanal.

Typical causative substances of cooked flavor are believed to be sulfides.
Sulfides are sulfur compounds such as dimethyl sulfide (DMS), dimethy! disulfide
(DMDS), and dimethyl trisulfide (DMTS), for example.

In quality management of raw milk, when spontaneous oxidized flavor 1s found
in a receiving stage at a milk processing plant after a certain lapse of time after milking
of the crude milk, the raw mitk will be repelled from acceptance.

On the other hand, when spontaneous oxidized flavor is found after
pasteurization in a milk processing plant, shipping of products (pasteurized milk and the
like) must be stopped.

In either case, products such as raw milk and pasteurized milk in which



stable supply of mlk with good quality and flavor by preventing or
controlling off flavor of raw mlk and pasteurized mlk allows
efficient use of agricultural resources wthout waste. Therefore, it
has been an inportant natter to be investigated in the dairy
industry to clarify the nmechanismin which off flavor is generated
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good qual if137°8nd flavor and production nethods thereof can be found

in proposals of Iﬁ@t%%%@ab%r%ﬂfdemlrﬂiﬁ@éﬂfﬁ@teﬁﬁiéa e HhichQ$ free of beany
05- 049395, 10-295341, 200I-078665, 2003-144045 and so on publi shed
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pasteurized milk, namely, to control so-called spontaneous oxidized flavor caused by
spontaneous oxidation of raw milk which is also called beany flavor, to control
L generation of carbony! compounds such as hexanal which are believed to be causative
substances of spontaneous oxidized flavor, to control cooked flavor which is
problematic in quality and flavor of pasteurized milk or to control generation of sulfides
which are believed to be causative substances of cooked flavor.
Conventional arts concerning milk with good quality and flavor and production
methods thereof can be found in proposals of Japanese Patent Application Laid-Open
Nos. 05-049395, 10-295341, 2001-078665, 2003-144045 and so on published from
Japanese Patent Office.
Japanese Patent Application Laid-Open No. 05-049395 discloses a method of
keeping freshness and preventing proliferation of bacteria by aerating (bubbling) stock

fresh milk in a receptor tank prior to pasteurization with inert gas (nitrogen gas) to



a plant in a step of subjecting mlk to deoxidization, it fails to
describe conditions during mlking in farmtherebefore and
conditions in the receptor tank thereafter. That is, tenporal concept
in the course frommlking to pasteurization is not taken into
account. The tinme |apse frommlking of fresh mlk in a farmto
recepti on adhievd RbRAzadisn. typically two or three days. Further, fresh
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Pat ent Appli.cation Laid-Open No. 2003-1440345 di scloses a nethod _ of
produci ng TSI $tIageetven it Teshanik whichda sk EoRy e umPreamstiaiddes

mlk in a s gtdRl alRPKalit) iRgRAGKage having oxygen barrier property
ininert gas (nitrogen gaS) atnosphere. Although it describes flavor
of mlk right béfence jrasikeatipneberacesniange sbplagiahtenotpaliceantly zavireihe

it fails t ogﬁﬁ&ﬁ%ﬁﬁi ﬁ%h&¥rand flavor of raw m |k before

past euri zati on. sclosure of the Invention Problens to be Sol ved by
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disclose methods of producing mitk with excellent flavor by deoxidizing fresh milk

A under aeration with inert gas (nitrogen gas) followed by pasteurization. Although they
deseribe flavor of milk after pasteurization, they fail to describe qﬁality and flavor of
fresh milk before pasteurization.

Japanese Patent Application Laid-Open No. 2003-1440345 discloses a method
of producing milk with excellent flavor by packing pasteurized storage milk in a sterile
tank in a package having oxygen barrier property in inert gas (nitrogen gas) atmosphere.
Although it describes flavor of milk right before packed into a container (after

pasteurization), it fails to describe quality and flavor of raw milk before pasteurization.

Disclosure of the Invention

Problems to be Solved by the Invention



processed by the controlling nethod. Mdre specifically, the present
invention ains at proposing a nethod of controlling off flavor in
raw m | k and pasteurized mlk by controlling so-called spontaneous
oxi di zed flavor caused by spontaneous oxidation of raw mlk which is
al so call ed beany flavor, controlling generation and/or increase of
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Means for Solving the Problem

In consideration of the above objects, the inventors of the present application
made diligent effort and found that dissolved oxygen concentration of raw milk is one
of the factors that control spontaneous oxidized flavor and cooked flavor of pasteurized
milk, in the course from milking of crude milk to pasteurization.

We also found that by controlling and managing this factor, it is possible to
control so-called spontaneous oxidized flavor caused by spontaneous oxidation of raw
milk which is also called beany flavor, control generation and/or increase of carbonyl
compounds such as hexanal which are believed to be causative substances of
spontaneous oxidized flavor, contro! cooked flavor which is problematic in quality and

flavor of pasteurized milk or control generation and/or increase of suifides which are



caused by spontaneous oxidation of raw mlk which is also called
beany flavor in raw mlk or pasteurized mlk, generation and/or

i ncrease of carbonyl conpounds such as hexanal which are believed to
be causative substances of spontaneous oxidized flavor, or cooked
flavor which is problematic in quality and flavor of pasteurized mlk
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that spont apanus navbdirzad n{dl@a/r%st@uniea%lm Ig%né?auolﬁ%&teséérdfzcsﬁ)o 1 kK,
generation/increase of carbonyl’ conpounds such as hexanal which are
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causative substances of cooked flavor is achieved when control or management of
dissolved oxygen concentration is conducted before expected reception time at plant,
e.g., in 72 hours after milking, preferably from 48 hours to 72 hours from milking, more
preferably in 48 hours from milking, further preferably 24 hours from milking.

This in turn demonstrates that spontaneous oxidized flavor of raw milk or
pasteurized milk, generation/increase of carbonyl compounds such as hexanal which are
believed fo be causative substances of spontaneous oxidized flavor, or cooked flavor or
generation and/or increase of sulfides which are believed to be causative substances of

cooked flavor is most desirably controlled when control or management of dissolved

oxygen concentration 1s conducted in early time after milking in the course from



car bonyl conmpounds such as hexanal which are believed to be causative
substances of spontaneous oxidized flavor, or cooked flavor or
generation and/or increase of sulfides which are believed to be
causati ve substances of cooked flavor. That is, the present invention
proposes a nethod of controlling off flavor inraw mlk and
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controllim@dﬁgﬁ&hﬁmgpyln raw m | k and pasteurized mlk of t he
present invention as descri-bed above. 7 Effect, of the | nventi on
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of the present invention, control of off flavor is achieved by at least one of the following

controls.
(1) Contro! of spontaneous oxidized flavor in raw milk;
(2) Control of generation and/or increase of hexanal;
Wi (3) Control of cooked flavor; and
{4) Control of generation and/or increase of sulfides.

In the above, the control of spontaneous oxidized flavor in raw milk is, for
example, control of beany flavor.

The sulfides whose generation and/or increase is controlled in the above is at
least one selected from the group consisting of dimethyl sulfide (DMS), dimethyl
disulfide (DMDS) and dimethyl trisulfide (DMTS).

Next, the pasteurized milk proposed by the present invention is processed by
using the method of controlling off flavor in raw milk and pasteurized milk of the

present invention as described above,



flavor which is problematic in quality and flavor of pasteurized mlk
or generation and/or increase of sulfides which are believed to be
causati ve substances of cooked flavor, thereby controlling off
flavor in raw m |k and pasteurized mlk. Accordingly, it is possible
to provide pasteurized mlk which is processed by the nethod of
controllin f d applicable in production of mlk with
excel | ent gggé:ﬁf%ea%g%ﬁ%pavor. As a result, it is possible to
effectively util Azerdigg icthktougsaht inesidon des pasditiout convastecddigd st abl y

providing industrially available raw m |k and steurized.m |k wt
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t he cont r olittlefspeparpaneddsed Ladirzedudihareprction of awepfiahée drsstdpot shipping
exanpl e, control of. beany flavor, and the sulfides. se generation
andror | nohous gy 8l SRt SRRl bSuitel SN IENT PRI,
from the gtheupnsueess Sédirego @hratihseatbitiyl sul fide (DVS), dinethyl
disulfide (DVDS) and dinethyl trisulfide (DMIS). In the experinent
made by the present inventors, any of spontaneous oxidized flavor in

raw m |k, pensialienCandheOut feeastiogf hexanal, cooked flavor and

generation A method of controlling off flavor in raw milk and pasteurized milk of the

present invention involves a treatment of reducing dissolved oxygen concentration in

the course from milking to pasteurization in the processing step of milk.

_* Here, the treatment of reducing dissolved oxygen concentration is preferably
conducted in 72 hours after milking,.

Fusther, after conducting the treatment of reducing dissolved oxygen
concentration, it is preferred to keep the condition in which dissolved oxygen
concentration is low until pasteurization.

The control of off flavor in the above description is achieved by at least one of
the following controls.

(1) Control of spontaneous oxidized flavor in raw milk;
(2) Control of generation and/or increase of hexanal;

(3) Control of cooked flavor; and

(4) Control of generation and/or increase of sulfides.



and/or increase of sulfides are controlled in the raw mlls subjected
to the treatnment of reducing dissolved oxygen concentration.
Therefore, by conducting the treatnent of reducing dissol ved oxygen
concentration of rawmlk, it is possible to execute any of control
of spontaneous oxidized flavor in raw mlk, control of generation

and/ or increase pfthbexarathe c@xﬂfﬁlwhpmanegﬁ%@aﬁd BMOF ireradh aQnisrfet of
generation and/or increase of sulfides which are enployed for
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to a mlk processing and so on. Although sone of the
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of raw mlk,c bec cted in any of  the inst t.ool s nd
appar at use e HEL AT A0 SBETOR SERTIH R SEEBR OB I P pEe ealFer
m | ki ng fromceavallifBrifave ih aK niilsdndlJagiurizedaniflar m f or col I ectl ng
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transportingofdiest (B bﬂésen%rfv@ﬁtldrﬂﬂfb daRkeRfof tANKRE diRBled Blydeh @
hosepi pe or in a pipe for transférring fresh mlk froma tan er to a

m |k processtmeption amt be Pirmpallieondusigbitray oping phiinyg iteths gpimegbetween
pasteuri z ﬂ11WnLri%nH"’pEs{fe1§f% gl ent quality and flavor, it is preferred

that the treatment o u0| ng di ssol ved oxygen concentration of raw
m | k i s conduct ethe avussedhioreen tiilkengpditdgrasteirtikitiog . involves the following steps:
(1) milking from cow; (2) storage in a milk collecting tank in a farm (tank installed in
farm); (3) transfer from a milk collecting tank in farm to tanker (vehicle, marine vessel,
aircraft); (4} transport by a tanker; and (5) transfer from a tanker to a mifk processing
plant, and so on.

Although some of the aforementioned steps between milking to acceptance to
plant are sometimes omitted, the treatment of reducing dissolved oxygen concentration
may principally be conducted at any of these steps.

Therefore, the treatment of reducing dissolved oxygen concentration of raw
milk can be éonducted in any of the instruments, tools, and apparatuses described
below.

(A) in a hosepipe orin a pipe used for milking from cow;
(B) in a tank installed in a farm for collecting milk (milk coliecting tank);
(C) in a hosepipe or in a pipe for transferring fresh mitk from a milk collecting tank to a

tanker for transporting fresh milk;



When t he di ssol ved oxygen concentration of raw mlk is reduced in a
short time after mlking, the effect of controlling deterioration in
quality and flavor of raw mlk is inproved, so that the quality and
flavor of pasteurized mlk that is obtained by pasteurization of
such raw m | k is advantageously inproved. Wen the treatnent of
reduci ng dissrlaesk exmaen, gancentration is conducted inmediately
after mlking in a farm_ any of spont aneous oxi di zed flavor in raw
mlk, genEFEniadwsenien orinppiedastansferniag fagl milk Horestankepve g milind
gener ati on,anpd/. 9{% rease of sulfides are controlled, and it is
possi bl e tg maxi y exert the effect of controlling off flavor in
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di spl aci ngsuldey gemeantioted. sed t laagssaq%@tq lﬁ@Gmaiéﬁ exgbivgicfador payirging off

used. |n tie.dachnl AUB afd padhsRbaGiMg Oxygen with inert gas, use of
aeration (bubbling) of inert gas elimnates the necessity of a

conpl i cat ed appa¥iatasboutifiehousxpgeqrifed befaspheasptinesyatiamant agasmilking, the
t t
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handl e and | nexpensi ve. i p Ion,
range of d@}gﬂg@h V@d:equxgmmf rm me ket itiad firom o@milichng driimB2 hbnen aftbemilking.

treat ment of ssol 0 n _cancentratian of rawmlk is

executed is not cig Cf%ﬁfiﬁ tgrcloﬂ}éﬁfcig Fﬁet)%eggm%\?g\rl Cﬁn%aégfol Ef?g’éycgleged oxygen
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present i rﬁﬁ?@f@ﬁ&ﬁaﬂe@uﬂ)ﬂgﬁe& Qavor in raw milk, generation and/or increase of hexanal,
cooked flavor, and generation and/or increase of sulfides. It is preferred that the
treatment of reducing dissolved oxygen concentration of rew milk is conducted in 72
hours, preferably in 48 hours, more preferably in 24 hours from milking, and most
preferably immediately after milking.

The method of reducing dissolved oxygen concentration of raw milk is not
particularly limited. For example, degassing in vacuum atmosphere or displacing
oxygen with inert gas and the like technigues may be used. In the technigue of
displacing oxygen with inert gas, use of aeration (bubbling) of inert gas eliminates the
necessity of a complicated apparatus. When oxygen is displaced by inert gas, nitrogen

gas may be used as the inert gas. Nitrogen gas is easy to handle and inexpensive.



control the spontaneous oxidized flavor of any raw mlk that is
enpirically susceptible to spontaneous oxidation (poor quality) and
to control generation of hexanal, it is necessary to control the

di ssol ved oxygen concentration of rawmlk to 2 ppmor less. On the
ot her hand, in order to control the spontaneous oxidized flavor of
any raw mlk thaf tHe@b&mdeséGRlonythe REMESEN TRk & HRsARN:GBEPUS

oxi dation (good quality) and to control generation of héXanal, 5 ppm
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quality condition (resistant” to pont aneous o0 tion Therefore,
even when neresgirsiotontdl ibg digenvehoxygen cercenmatam ofrine milkre 2gfpm or less.
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or less likely to generate off flavor, when the dissol ved oxygen

y
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raw m | k and pasteuri %ed_m' | k
COW, and seasonal variafions.

g In general, raw milk is managed in good quality condition (resistant to
spontaneous oxidation). Therefore, even when the dissolved oxygen concentration at
the time of execution of the treatment of reducing dissolved oxygen concentration of
raw milk is 5 ppm, any of the spontaneous oxidized flavor in raw milk, generation
and/or increase of hexanal, cooked flavor and generation and/or increase of sulfides are
controlled, and the effect of controlling off flavor in raw milk and pasteurized milk can
be exerted. |

Even if raw milk is in such an environment that is more or less likely to
generate off flavor, when the dissolved oxygen concentration at the time of execution of

the treatment of reducing dissolved oxygen concentration of raw milk is lower, any of

the spontaneous oxidized flavor in raw milk, generation and/or increase of hexanal,

1l



according to the present invention, after conducting the treatnent of
reduci ng di ssol ved oxygen concentration described above, it is
desired to keep the condition in which dissolved oxygen
concentration is low until pasteurization. Here, the condition in

whi ch di ssol ved oxygen concentration is | ow may be kept, for exanple,

by prevent tfigked FRRAEBE dohdrBti AR inde¥AB ofhillfley £ H&itﬂ@eﬁ“aﬁ§ eveFbct of
oxygen concentration of raw m |k, by keeping the dissol ved oxygen
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or in a pipesded eyaestwceitrrgion ﬂSBIS’W yitil pasteusizridomi |Herecht ewntditing inank

to at anke&hwﬁ%ss&ﬂt@cﬁ@%h' EIQCEL{I t?(nu &Jé mak@)e%r étaﬁ&r e%{a%glfer %‘;ﬁ;&%@emﬁé er

in a;hose rans erri
to a mlk pmooessthrgygdnant. | n order to keep t he di ssol ved oxygen
concentrati on of_raw executi on of,. t he at nent of

reduci ng di ssol v‘%&n&%eﬁueaﬂéem%é Wﬁ%qucawr?ﬁqnwf Y n?i@ g%%%ﬂfpe}gr ed

that the nasdgesiesd otyeen kefhigidine rhvSST M6k 0X)EY Qe @ﬁw:eﬂédn%uiaﬂ of
raw mlk @et%{l ow. |l evel |s cgnduct ed in all instrunents,
e

appar at us e N R @avorb@frewel%ef@aw%t@éﬁceq@ﬁ la'rﬂus ity ppd

after the @mheyerpxedmpkid fnﬁﬁ' thad$d SHABEL By pdsRkSiRNde rAPRALRILS: r@ved.
which the treatment of reducing dissol ved oxygen concentration iIs

execut ed. Huithepiegeraféw requcinieglissapisd rangen conewmtation obrw milkdyekeeping the
di ssol ved DxyarQ ox%r%en%%&ﬁ{] Qﬁgg?ﬁbﬂpﬁ%ﬂﬁy\’b@ e1§%1' 318 t%%%b%r PR

Accordi ngly, sone asure s aken suc reating ni'trogen
at mospher gaivrmidk mlcxmllehmuadx@umd@a\@rl i quid feedl ng punp into a

cont ai ner whi chA e ol \ﬁh en;tete{tc t.o ate {V% en_at nos &oﬁ n
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control | i ng roffmifd avpbe bdinduawdﬂﬁol' kxamsle, in a hosepipe or in a pipe used for milking
from cow; in a tank installed in a farm for collecting milk (milk collecting tank); in a

W, hosepipe or in a pipe for transferring fresh milk from a milk collecting tank to a tanker
for transporting fresh milk; in a tank of a tanker; or in a hosepipe or in a pipe for
transferring fresh milk from a tanker to 2 milk processing plant.

In order to keep the dissolved oxygen concentration of raw milk at low after
execution of the treatment of reducing dissolved oxygen concentration of raw milk, it is
preferred that the management for keeping the dissolved oxygen concentration of raw
milk at low Jevel is conducted in all instruments, tools, apparatuees and steps provided
before pasteurization step in plant after the above exemplified instruments, tools and
apparatus in which the treatment of reducing dissolved oxygen concentration is
executed.

In this case, it is important to control and manage dissolved oxygen
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pasteurized mlk according to the present invention is characterized
by conducting the treatnment of reducing dissolved oxygen
concentration imedi ately after mlking or at a certain point of
time after mlking, and by subsequently keeping the condition in

whi ch dissol ved oxygen concentration is low as is necessary. In the
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deterioration of quality is prevented. It also differs from
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limted talitsobed oayxamdo@sentiaiofisdowla83s decdssay. and 7-9, raw ml kK
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and 7-8, a_technique of_ displacing oxygen with inert gas was used for
reduci ng fHives Giepenileseyhercookeit Bator ar faghmilloing penceripeionyfgxanghand
Exanpl es 5,;;1f1.80d;i3ex@ technique of degassing in vacuum at nbsphere

e

was used for reducing dissolved oxygen concentration. Exanple |
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or in a hekfebrfica@Tailiels prevere@baullsS i b8 o dndbndliaktk i@t dihe
tenperature of crude mlls was cogled to ,8C. At this tine the
di ssol ved “6%§igbH BEREERE fftthoperisd keFvierd THlkiRS RAG POt RUIBHHAL.

The present invention will now be explained by way of examples, but the
present invention is not limited o these examples.

In Examples 1-3, 5 and 7-9, raw milk (fresh milk) which is susceptible to
spontaneous oxidation was used. On the other hand, in Examples 4 and 6, raw milk
(fresh milk) which is insusceptible to spontaneous oxidation was used. In Examples
1-4 and 7-8, a technique of displacing oxygen with inert gas was used for reducing
dissolved oxygen concentration. On the other hand, in Examples 5, 6 and 9, a
technique of degassing in vacuum atmosphere was used for reducing dissolved oxygen

concentration.
Example 1

(Temporal changes in beany flavor and hexanal concentration when dissolved oxygen

concentration was reduced immediately after milking, and retained in an open container
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((tenperature: 8C). The crude mlk for which the dissolved oxygen
concentration was not adjusted was used as a reference sanple
(control) in the nane of "unadjusted raw mlk" Inmediately after

m | ki ng, the unadjusted raw m |k was aerated with nitrogen gas, and
t he di ssol ved oxygen concentration was | owered to 0.8 ppm

(tenperature: L0 .4 %Q%e 10"905%‘411# whi ch di ssol ved oxygen
concentration was a was charged into two types of containers:

a plastic bottl eT@mmraig:hmgms iy beanp dlar dreandfrenpel toncefipaionetdny bxanened
cont ai ner, ich is called "open contain a steel .can

cont ai ner "B FR Bk @veEheo GRS RN Er el B e Gt e
"hermetic eedahed iNGh open ddieSBeAdran ahe;smae@tcbm@{ rnamed "raw mlk of |ow
oxygen i n open condl tion" and "raw m |k of |ow oxygen in hernetic

condi tion". Di ss8Y&&@o&APgainuEes ﬁé@w#@pgdhe tqpRnRERAFLIe] 4 FBIde A B \ﬁwkﬁd
concent r at JFPCNEIAR 1hi€ QH}&%E@QIS%I%%)JjgéﬂkdfﬁéﬁgaﬁoﬂWf K milk@s & F

| ow oxygen in open condition aw m 'k of [ow oxygen in he tic
condi ti on, (temperatves: BEEUI (Rhearedeshidkforivhich tys disgolved Bxygm cofviesirgapevas

Lhe raw 1L SRS cRLOL O] A1, ARKELBl ABKSeAl R L RIPELA U506 2 LD

dark. Alsoin Iovvln Ptron ors
raw m | k fofikseveral days was a terrperature of 2C in dark. F| g. 1

shows tenpor al an s of dIS Ive onc ration f.or,
unadjusted raw el ofeT Rilbing R oAy Eae @ﬁ%ﬂvfﬂé&ﬁf&ﬁdmﬂl nigpgen

raw ml k ofas| g ih@&é@kﬂﬂed dkyldeh Bﬁideﬁtrﬁ%dbésllgﬁere@lté 5@l ;@igéﬁi @&fire 7°C).
concentration was neasured With a portabl e DO neter DKK- TOA

Cor por ation). SiHedaweadufosyanelsdiso Wﬁ%g@b@%i‘@t@@ﬁné‘@ﬁé@ﬁﬁf%ﬂ%n

are sone d JRAS
measur enent \r/\/aegq%tg?lgggﬂ%%g{tﬁga? #Ig% ng érlr%nnegﬁoog%ggﬁr i&gb E’?e“\ﬁ
mlk) to d@omﬁs«mﬂeéomgeiswlmﬂm caqudH‘oaersmmmeﬁ") and asisel fahoanieaee

was adj USt}%q%rﬁte%gle%ﬁ gch(zgrl.?(l re.’\rﬁét{c c%ﬁta%{egt QGTP?e are

meter was pu stlr sta

nuneri cal mapauevedﬁsame:atta‘aﬁmﬂk oﬁlmud)xy@emrm;jea&ondﬂmnn‘t Mds" rammni i of low
reliabl e neasurenent was obt ai,ned. Di ssol ved oxygen concentration of
unadj ust e P&W eﬁmF?%ﬁ%%fté% at high level. Dissolved oxygen

concentration ofpis@wed dd¢ge cdreenteatiodheani flepeanddiRdidal edhcefiteavhetra
nunmerical value which is conparable to thﬁt of unadjusted raw m |k
after a |%p¥er qglfawgmgjgst]egéw gﬁqkk[%mﬂ of low oxyg en in open condition, and

raw milk of low oxygen in hermetic condition, and the results are shown in Figs. 1 to 3.

In this case, the raw milk was stored for several days at a temperature of 2°C in
dark. Also in the following examples, the condition for storage of raw milk for several
days was a temperature of 2°C in dark.

Fig. 1 shows temporal changes of dissolved oxygen concentration for
unadjusted raw milk, raw milk of low oxygen in open condition, and raw milk of low
oxygen in hermetic condition.

Dissolved oxygen concentration was measured with a portable DO meter
DO-21P (DKK-TOA Corporation).

Since measurements of dissolved oxygen concentration are somewhat instable
depending on the measurement condition, measurement was conducted in the following
manner: (1) fluid (raw milk) to be measured was stirred with a stirrer, and the flow rate

was adjusted at 10 ci/sec or more; and (2) an electrode of the DO meter was put into
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Di ssol ved oxygen concentration of raw m |k of |ow oxygen in hernetic
condition transited at such a low level that is identical to that
imedi ately after adjustnent. These results denonstrate that placing
in hernmetic condition after adjusting the dissolved oxygen
concentration at low level is effective for keeping the dissolved

oxygen cOongRnkiFal kAR nflk, sV Fhbik- @t nuinNchieMmele wa%sreﬁi A6 3 Bihutes,
keepi ng the dissol ved ongen concentration at low |l evel, Kkeeping the

raw mi |k i fn s meer reliabldmeasurenant egebiaigad) at mosphere is conceived
as well as pl acb,}l?olkrgﬁ &gfggﬁtcbf ﬁt%]t | f]df%ﬂadjgét?c}(ra%v 1§1hg\f\ﬁn% %%?ﬁxgh level.

changes of beany avor GRad
oxygen in open cBn;ekbM:d)mxy amdomcamrmdn}@foiw ol Xy @enyidn inepaetardition

condi tion. S evaI i on, of .bean avo s carried out, b
O anked <RI B T aEa i SR e ok T enBid b b lere
(not sensempse@f;&,mlrmmﬁlnmglﬁe sensed), 1 point (slightly sensed),
1.5 point (partI% sensed), 2 points_(sensed), 2.5 points (clearly

B

sensed), and 3 Brdlve paeenpgiopEEintedyaw ahlk of\lew agrcsrdndesnsisr
conpared f gt 4@ agl@aéa Itls st a %@@E¥%}ft Aol def car RAELUSE efa;artagyaﬁu K was

zero i mredi ate ter ng, speci a pane Ists’conpletely
failed to S@m%@emfeany flavor; however, after a Iapse of 12 hours
frommlking, t eva av,or

part]y  sensed. i Beégﬁ@éw%“%?m% ol Bt n RO RRY phe MR e

eval uat i OﬂdlEMiﬂdeﬂerlafEdrEéntraﬁZn holemslevkias effadtilve Scﬂﬂ&b@hc plentssoBied
strongly sensed the beany flava ean | avor raw m | k of | ow

oxygen in GUpER” EHEPTTEH %a%wi@ lbati Ve Iapse of 12 hours from

m 1 king, and al lAspeghale RARCEHS &eccﬁ’s"gﬁiv%& 8k efn%bh&!ﬁtrtaﬁm§%rl§ﬁ lesRgany
flavor, but after a |apse of 24 hours from mTk t he eval uati on

was 0.9, kasBierbe Tamamilbany ineriaps fo aasitpgen w) @femel@re IrrenpRiggthas well

flavor stijd, 15&%&%%etlg%la§%fnter and reached a nunerical val ue
which is identical to that unadjusted raw 15 m |k after a | apse of

72 hours from niligihghowagemporahehangew afibeknyoflavooderomydjested ravopelh, raw
condi ti On’mflfggf (?l\»{TEX}TOreR ! %elsse Il?%gnélndfr%\% B%btelg{ﬁ?qsxgtggn 191 B%ﬁelgt?ce d was

del ayed conpare raw m | k
of | ow oxymedition. hernetic conditi on was zero after a Iapse of 12

hours 1 om | Sl SBRCLal Ranll stacompl e ey Lt st
eval uat i orfimapedlabpanelists as follows: 0 point (not sensed), 0.5 point (little sensed), 1 point
(slightly sensed), 1.5 point (partly sensed), 2 points (sensed), 2.5 points (clearly sensed),
and 3 points (strongly sensed), and average values were compared for each condition.
Beany flavor of unadjusted raw milk was zero immediately after milking, and |
all special panelists completely failed to sense beany flavor; however, after a lapse of 12
hours from milking, the evaluation was 0.4, showing that beany flavor was partly
sensed. The beany flavor still increased thereafter, and the evaluation reached 3 after
72 hours where all special panelists strongly sensed the beany flavor,
Beany flavor of raw milk of low oxygen in open condition was zero after a
lapse of 12 hours from milking, and alt special panelists completely failed to sense
beany flavor, but after a lapse of 24 hours from milking, the evaluation was 0.9,
showing that beany flavor was partly sensed. The beany flavor still increased

thereafter, and reached a numerical value which is identical to that of unadjusted raw
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show ng that beany flavor was partly sensed. The beany fl avor
slightly increased thereafter, however even after a | apse of 72
hours, it was nerely slightly sensed such that the eval uation was
1.0. As described above, beany flavor of the raw m |k of | ow oxygen
in hernetic condition transited at |ow nunerical level. Placing in
hermetic cemeizePn ks 6772 RAk¢SEMNEIkRe di ssol ved oxygen
concentration at low |evel is effective for preventing and )
control | i ng bean§s fa e &w silkodlpWwiokkeeney encmpraitiohethe dimen o Which

pl aced in iy

concent r at ?%?119;% gﬁdgwég?rgegﬁé Eeﬁﬁ% g%%@fctoc reﬁego f?ﬂ:r%? %%)r(\r)ég]ernlﬂgior

| asted wup to 24B¢nmurfkwa1fcuferawmli[1¢<®ﬂgw dekgmvewherraétﬁmonﬂﬂioapr&s zofo A8r a

hours from_ad t he ...numeri,c va ue to that of
unad ust ode Pt ok b it ke SGocc BB REPREER T B i e

| ost. Fig.béhng flavsr, berader alapshalyesouns ﬁbmmﬁhg,q@@@@mamﬁ i@ of4or
unadj ust ed raw [k, raw m I k of | ow oxygen in open condition, and

raw mil k ofRoraRwg %S/Ef@ﬁy flAvorEFs st eseasHli thhehea RBFlEEN degieasad i on
was neasur feAgGOnLAG: Bl § @lpsd ofﬁ@ﬁc(%r%“ i merthy Q%Hng ?erfs% Men

met hod) as described below. Concretely ect "a
(capaci t y: thaghpevalpitioniwastled.s)) in a vial cont ai ner (capacity: 20

m), add nmethyl 'ﬁ??#&%l!)%ﬁf’gbg{)g b(e%;ﬂ@vo?‘%f r \Qtn%ﬁpgfl lo% t a”g%{ 1{111 he{rﬁe’nc

substance and hernetica cont ainer;

vial” cont a¢crmdrt10attraﬁﬁh€édfanﬂovanﬁmbmnﬂ leoml. t mmm 1n4&rmtm1¢cﬁlﬁ1tzon(a$t)ar
extract "odpr .conpo present in t he he space of .the vial .

Cont ai ner HIS 05 I opirA DY R BERAGE RO T B offesH i s Papicating
Car boxen/ RiMBpllingbea@dnidye f rhyméle/ M5 (col uim: CP-WAX); and (5) add a

standard preparation of hexanal to mlk and create an anal ytical
curve which is stéAdEraitheEatks Hacedda ops @Wﬁlonéﬁ&haﬁaﬁﬂmcé%stance

in order tqs@uaAtdkl em@aﬁ@é}ﬁ}ane%ﬁ%mi@aalme eﬁ@ét%@%‘&?blﬁﬁ%éﬂ#'ﬂgvm%&i
mcro extraction method (SPME nethod) all 6 rapid anal ysis of

vol ati | e "iA@vdrhogemisnentcingn tiovivgh aﬁém@slapsw@ft%%, houtrelt oo adnistnzant, vee
ability mlﬂ{ﬁw@&m L &@ﬂ}fm% thAS ';ﬁa n&ﬁgpavs gﬁk%&a%n%@a ihod, a

rapid quantification analysis 1S rea xanal ~concen ion of
unadj ust eobomavxllmglbleawsaﬂavbrgjalslc(sm crogr ams/l itter) immediately af ter

more after o |agie oV TROUFE PEGRAT g R ety "

concent r atshidl r&ivichilk of low oxygen in open condition, and raw milk of low oxygen in

hermetic condition.

\, Hexanal concentration was measured according to the solid-phase micro
extraction (SPME method) as described below.  Concretely: (1) collect a sample
(capacity: 10 mL (milliliters)) in a vial container (capacity: 20 mL), add
methylisobutylketone (MIBK) as an internal standard substance and hermetically seal
the vial container; (2) heat the vial container at 60°C for a retention time of 40 minutes;
(3) extract "odor component" present in the head space of the vial container with
solid-phase microextraction (SPME) (85 1m Stable Flex Carboxen/PDMS); (4) analyze
by GC/MS (column: CP-WAX); and (5) add a standard preparation of hexanal to milk
and create an analytical curve which is standardized based on the internal standard

substance in order to quantify hexanal concentration.

Although the solid-phase micro extraction method (SPME method) allows
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continued to increase thereafter and reached 20 pg/L or nore after a
| apse of 48 hours. Hexanal concentration of raw mlk of |ow oxygen in
open condition was 3 g/L (mcrograns/litter) after a | apse of 12
hours fromm |l king, and 10 g/L after a |apse of 24 hours from

m | ki ng. Thereafter, the hexanal concentration increased and reached

the numeri gald analysie ofkbahlewds veQiRdoas e witd Hidhadengfivien ad dish@divaw

mlk after .a |l apse of 48 hours. In hexanal concentratiqgn of raw mlk
of | ow oxy§BHYiWAsOPETrIcHREBUSPIIEN.  HivRRAEIE tofhepiesepb msthogm ERidhexanal

concent r at i, 0RiREFIAInkIPsik NGkRReg Was del ayed conpared to the case of
unadj usted ' raw m | k. Hexanal concentration of raw mlk of | ow oxygen

in hernetic conditdany opasengrstion ofwmdjustel rgw mikveas hfg/br(macrbgpme/ligkr)12

hours from._m | Ki . oWhi - was ¢ rable t hat ~i nmedi.at el ft
o g BBk anf a8 L SATRAL 8 Wi b2 hoVh icBTREEE ok 1B
val ue was & mgérk aftandllahexaiial houontentiittingn THe Heamaltdicemfatlopwtidxygen

in hermetic .condition |ittle chanpge nd transited in |ow nunmeri cal
val ues. |t CRHEBUFIGANRFTEARa LRk Fh‘&i{] Wéﬁwg@f)élg@oﬂammweaﬁka@ﬁea Ut hg

the dissolved agr4aei c6RNGERESRLT QK Bk hAWw | kaéz% inlsop%hfcsﬁ&i%iy@wapﬁ
a

keepi ng the hexanal concentration of raw m ow | evel . Even

when the rigldmigogrampiifenaiteha Bpesoiclarhviors isem apitkeng, gad U8 vigAgaliana
di ssol ved ' - at I+, . Qf:

conty ol |1 na s 24 R8RRTR B, RTHRBbUE rodkibP oo ikicRlporempedand |
after m | kienghed Hewenericalafalwer which aps eowpardBleho thas of wadjuagy usy melkt 3fter
the nuneri c%I eva%l ye was conpar able to that of unadjusted raw mlKk
and the eff é&% of4 contt ol I i ng i ncrease in hexanal concentration was
| ost. Fromthe G¢ohpahbbanchetnesnf Fwmilkdf & odygehhit op@r d@linfonon

bet ween bean fl avor and .hexanal. concentration was reaffirnmed.. In
the foll oﬁ]%‘é"@kﬁ‘ﬁﬁ}‘%es?t Mﬁ@%éﬁ%ﬁé@ﬁ&%@%@% f@ﬁn%ﬁ%wﬁaﬂgﬁm and

eval uat i onc@fpaR@anyhd dagy of untam sk edik 17 Exanple 2 (Tenporal
changes of hexanal concentration for cases where dissol ved oxygen

concent rati on waExaed cepsaraiiomeldratalk oblperxyaen i fgmetd eaditon viggse
of 24 hourigyf oMK 4 f 1.kl ng)
Tenpor al (}ﬁ\gn&égrsﬂ 0 *exég%gﬁm%gﬁggﬁ% }rlgl%rlg %ﬁﬁfrggﬁlg ﬁg‘ggﬁy\ﬁ@}s gB@%ﬂsﬁgﬁeE%d
oxygen cohdemmedizidnaliersndleng eabeth dftemedipat of Y2 hbwrefrom mkking, thaf t er

a lapse Ofnu%l%rigﬁl{}’aﬁjef\{iﬁrﬂ ug/L, and hexanal concentration of raw milk of low oxygen in
hermetic condition little changed and transited in low numerical values.

It was found that keeping hermetic condition after adjusting the dissolved
oxygen concentration at low level is effective for keeping the hexanal concentration of
raw milk at low level.

Even when the raw milk is placed in open condition after adjusting the
dissolved oxygen concentration at low level, the effect of controlling increase in
hexanal concentration lasted until 24 hours after milking. However, after a lapse of 48
hours from adjustment, the numerical value was comparable to that of unadjusted raw
milk and the effect of controlling increase in hexanal concentration was lost.

From the comparison between Figs. 2 and 3, the correlation between beany
flavor and hexanal concentration was reafiirmed.

In the following Examples, only hexanal concentration was evaluated, and

evaluation of beany flavor was omitted.
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m | king and after a | apse of 48 hours fromm | king were exan ned.
Over about 30 mnutes after mlking, the tenperature of crude mlKk
was cooled to 8C. At this tine the dissolved oxygen concentration of
crude mlk was 9.6 ppm (tenperature: 8C). The crude m |k for which

t he di ssol ved oxygen concentration was not adjusted was used as a
reference sanple (control) in the nane of "unadjusted raw mlKk".
Three different lapse tines: imediately after mlking, after a | apse
of 24 hourExamipleth m | king and after a | apse of 48 hours from m | ki ng

boreentr ot Ve ol et PRl G 4ok AP0 P SBreeR 1 ki g,

after a | apseedtatidd viQUESedJe0 TnfHctiitdgaenthiBfitEafiar a |pRS6F WA hothd QT S
frommlkin respectl vel y, unadj usted raw m | K was aerated with

ni trogen gidkingad aftesblepiEpf (J’[)@yhj’élfﬁ YREEkEt i on was reduced to 0.8
ppm (at 7C), andTnt1 e g] o
(which is called G ﬁg)r ﬁe%%@%@ﬁ?%?ﬁgg% Gén%@?%&g’g%g “g%%’ ngagrtab?grla%"en
property. mgﬁmmmaeﬁeweased uremémteﬁwétey mﬁm afteaaiagid & 24dfoutsdwm
oxygen i e J | ow. oxygen after a
apae of "oa Y Rttt o6 gt A YR ARy en after a
| apse of 48 hour@vdrrbont 30irhictifeg aftethniking, thb@niperasiglof snetk neikmpardosied
of dissolve Xy concentration for unadj ust ed ra kK, raw mlk
of I'ow oxy§ %ne m%égfalaf%wgf‘aﬂﬁlﬁwﬁ{ﬁ\%qxwgwgwnﬁ%lmﬁaow grude |Halks %’H
after a | apsgphtud sAOUT THe ATl Fdr S 1AdhthE ﬁi’é’séﬂiécko@geh%‘hc@ﬁf}‘él%ﬂ was
after a |apse of 48 hours from m | king. Tenmporal changes of

di ssol ved WkygeRee 51l 8pdratd 16 rse surpldj(enntiel) ip dhe mosor "upadinged levof
| ow oxygen,jjpmedi ately after mlking, raw mlk of |ow oxygen after a

| apse of 24 hours frommlking and raw m |k of |ow oxygen after a
| apse of 48 hourBured diffment lakbnigmoe nemediatly gibrbyiliting afet hbgsdeSkirlidued

in Exanpl eﬁ%m ﬁg? éaﬁiff’?gl?ﬁ%%g@s houis %g%{f%% k29 P UL a%&'Steﬁmo&%ﬁ‘é

mlk transi eve SSO OXYQgEerR con f aw
m |k of | cimextygkioh dmntﬂdeché;glgynaéﬁcentrmanﬂgietfeamztfeadnanq@uch a |l ow

| evel as conpar g ble to . that of inmmediate dust

the raw m | k of m@dba)@}&élﬁeraﬂlgngaa eéﬁé %P?%ﬁﬁ]&ﬁ?@ alnﬁAﬁﬁr %nd
raw ml k Qﬁpde@jﬂil@)h)égﬁrfnﬁﬁ el kapsgivelly, didRRdS at O ﬂ?aé Kdrgd with

di ssol ved oxy gncentratlons were kept at such _a high level as

conpar abl énttr%:,ep}@{s ¢ lﬁﬁféﬂ?%@f}@an fengentration was reduced to 0.8 ppm (at 7°C), and

the milk was charged into a steel can container (which is called "hermetic container™)

having good gas barrier property. These samples were respectively named "raw milk

of low oxygen immediately after milking", "raw milk of low oxygen after a lapse of 24
hours from milking "and" raw milk of low oxygen after a lapse of 48 hours from
milking".

Fig. 4 shows results of comparison of dissolved oxygen concentration for
unadjusted raw milk, raw milk of low oxygen immediately after milking, raw milk of
low oxygen after a lapse of 24 hours from milking and raw milk of low oxygen after a
lapse of 48 hours from milking.

Temporal changes of dissolved oxygen concentration for unadjusted raw milk,
raw milk of low oxygen immediately after milking, raw milk of low oxygen after a

lapse of 24 hours from milking and raw milk of low oxygen after a lapse of 48 hours

from milking were measured by the method described in Example 1.



mlk until adjustnment, however, they transited at | ow | evel after
adjustnment. It was reaffirnmed that bringing into hernetic condition
after adjusting the dissolved oxygen concentration lowis effective
for keeping the dissolved oxygen concentration of raw mlk at | ow

| evel . As described above, as a neasure for keeping the dissolved
oxygen concentration at low |level, keeping the raw mlk in an inert
gas (e.g., nitrod¥ssofas)oxyanmospinenaton st wedpeied edv adlkviednbitedsat highdeved

in hermetic condit.ion. .Fig. 5 shows.tenporal..changes of he |
concent rat i on f of THNAF FSTEH PAREIRITRC, AWK PICat e By gancly after
i mredi at el yniditih@ frafbited angich b dw Mvekasadonpariboxipaen ofifh@ediatalyl dgse of

24 hours frgmmlking, and raw m |k of |ow oxygen after a | apse of 48
hours froffHsi®§Hhg. Hexanal concentration was measured according to

the nmethod descrifgd ddtawBXAP 18w loxybaxanala 15206E04 h@!ﬁﬂs%n%ﬂking and
unadjusted raw mlk was 1 g/L immedrately after J mlking, 5 g/

after a | apse ngtk afdoweuysen afions Mpsk PhdS hamg fioogrilkiog, diseeedPrigena
| apse of %6‘11&%5&%%9&% gééth‘ég %‘%%h 2 hid By 08X %Q%bg%ﬂgéﬁﬁﬂ%? %%n%giugéepgéwa

continued to 1 ncrease er ‘and reache
| apse of 4&ilkkournts adjdetevanglhowenaeahty atnsitad of loralevehalikr affustoemtoxygen

i medi ately after, mlKi s..as Low as 1 g/.L even after .a | apse of
12 hours. {1 om m PRI HPEH Fea B KETEUE 6o B PORuEdre y
af ter m | kigRgolvieyanah c6aRERMInaAbtAR eBéctive o tdefing He diyIvRY Yg@Een
imregi ately after mlking little changed and transited at | ow T evel

as was 2 GPiceahipngfiray myll afdew 191l 72 hours from ni | ki ng. Hexanal

concentrations ofsgliawriibh kb RE 4OWHOXVAER, ﬁfeép%{g e l1RRSIGePEx hour's
frommlking, and raw m |k of | ow oxygen after” a | apse of 48 hours

from mi | ki Aeparetretionaat lewuddveh kegpingiheiraw aslkciorppanabas (digt, ittdgss god)

unadj ust ed 1 I S - L hey remai ned
unchanged giﬁ%gg%%g%%ggggg%%g%%?%ﬁ%% }%%rg)%ﬁ@r{&g%? %gt ment. Not
only i medi at el yF@f 6 ehows fekipngy clhangeadSexafiil epneenirapsefop in2ijushainay

frommlKking,and atter..a | apse.of 48. hours from m | Ki i ncrease in
heranal | couhfi Bkt i c2RRE iBnedRdo Hh S LIRHE Tt KiMor LRCSSBE el
concent r at kdapsvvas2atpuss freeh @ilkingwddawelmilt of low oxdydematierainse odt @ hours

t hat spont %neol?tig oxidation is stopped when the dissol ved oxygen
concent r at 81 P88 usted at | ow I evel . The earlier the timng at

whi ch the di ssol MeghraKy&eBntEA0e Sk ddakid8d afcordig FA 1hk method described in
Example 1.
Hexanal concentration of unadjusted raw milk was 1 png/L immediately afier
' 5 milking, 5 pg/L after a lapse of 12 hours from milking, and 10ug/L or more after a lapse
of 24 hours from milking. = The hexanal concentration still continued to increase
thereafter and reached 20 pg/L or more after a lapse of 48 hours.

Hesxanal concentration of raw milk of low oxygen immediately afier milking
was as low as 1 pg/L even after a lapse of 12 hours from milking, which was
comparable to that of immediately after milking. Hexanal concentration of raw milk
of low oxygen immediately after milking little changed and transited at low level as was
2 ng/L even after a lapse of 72 hours from milking.

Hexanal concentrations of raw milk of low oxygen after a lapse of 24 hours
from milking, and raw milk of low oxygen after a lapse of 48 hours from milking were

at such high levels as comparable with that of unadjusted raw milk befere adjustment,
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is adjusted at low level, the greater the effect of controlling

spont aneous oxi di zed flavor is, however, it was found that the
effect of controlling spontaneous oxidized flavor is realized to a
certain degree by adjusting the dissolved oxygen concentration at | ow
| evel before the spontaneous oxidation reaction cones into saturated
state. It was reaffirned that keeping in hernmetic condition after
adjusting t htevevdj‘ S@lr%dn%&@ﬁﬁngkﬂm@ﬁtmﬁeﬂ oxna aértdn@degrea/ﬁ’:er lgjustment.

effective for |n t.he nal raw m |k at. | ow
Cevel . Exanpl e 3 o SHEOTEIH ENgEebm RERaHAR S ORECh P ER T IHrfom
di ssol ved ommgﬁg 269 aﬁ@ratla@telo@as %Bursrﬁ%fh il g Wi fRsd 9 RUSEERIHcbhieiibn
spont aneous oxi dation is changed by a net hod of di spl aci ng oxygen

with inert Yasyorpsapdiearthectissn @d@fcymmwn’fr@m@m rdiusterhatdpigdevel.  Itin
di ssol ved
i ssol ve %Y@@ég_nongﬂﬂgse{ﬂﬁ{%hhﬁﬂe 8l o ikie] %a&%g@ SIS bRieRnt ©

spont aneous oxi dat1on was

exan ned. F@mcerrﬁdmm'rsgidjhs&d@tmme@xlygen concentratl on, a nethod of

di spl aci ng oxyge Qrt us er_about 3 es _.
o or o R g O e e e B R A Rl sy SR e o Be: e milk
this time tlh@djdttS@@ﬂlﬁﬁde@ﬂ()’cﬂ@ﬂreﬁﬁéﬁﬁﬁrbﬁ’éaﬁdﬂ%ﬂnt@cﬁlhﬁﬁ ustart Hebils & z& Bavor
ppm (tenperature: 8C). The crude milk _for which the dissolved oxygen

concent r at |16H‘°%§§3fn6f‘“’aéé?‘{9§tt% theugiéect geepuiiellnespparasaee O3igHpH davor s
(control) 'r@aﬂz@@ t@@gﬁtag{ de 0‘:'&@51] HBL Mo BN R d - oxbberd &ﬁ‘lc@rﬁﬁﬁ@fl at low level

m | kl\ng, two | evel s of dissol ved oxygen concentraf'l on: 0.8 ppm and
4.8 ppm (t defer therpentiGougexidatient @a@tgm cogyse &t isetatated S’fiﬁtmredl ately

after mlking, Eﬁg&&%&%&@ﬁi m{éég%ﬁ’ﬁﬁ HEREAHE guceéﬁ g@x?aﬁﬂhstn g%“e“ gas

and the dissol ve Xygen conce Ion was re
I evel s, antbsblved nkydenwascentratiged lowtlevehisstfieefivecian keepitgaihndexanelal | ed
herrretl C caonta awﬂg?ﬁgg%qd as barrier property. These

sanpl es vvergn?eéléﬁé%nt%v@wn AW m |k of low oxygen-0.8 ppnft,

and "raw m |k of |ow oxygen-4,8 ppnf. Figs. 6 and 7 show conpari son
results of dissplved oxygen concentratlon and hexanal concentration
bet ween unddifl®t%l raw m Ik, and raw milk of |ow oxygen-0.8 ppm

Fig. 6s how@erh@dmlodhahgézmﬂgm@tomeﬁﬁ&k HERh XN SRR ARG L dcdbbfiibObf
raw milk which is susceptible to spontaneous oxidation is changed by a method of
displacing oxygen with inert gas)

Temporal change of hexanal concentration when dissolved oxygen
concentration of raw milk which was susceptible to spontaneous oxidation was changed
immediately after milking was examined. _

For reducing dissolved oxygen concentration, a method of displacing oxygen
with inert gas was used.

Over about 30 minutes after milking, the temperature of crude milk was coaled
to 8°C. At this time the dissolved oxygen concentration of crude milk was 9.6 ppm
(temperature: 8°C);

The crude milk for which the dissolved oxygen concentration was not adjusted
was used as a reference sample (control) in the name of "unadjusted raw milk".

At the end of milking, two levels of dissolved oxygen concentration: 0.8 ppm
and 4.8 ppm (temperature 7°C) were selected.

Specifically, immediately after milking, unadjusted raw milk was aerated with
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unadjusted raw m |l k and raw m | k of | ow oxygen-0.8 ppm Dissolved
oxygen concentration was neasured by the nethod described in Exanple
1. Dissolved oxygen concentration of unadjusted raw mlk transited at
hi gh level. Dissolved oxygen concentration of |ow oxygen-4.8 ppm was
conparable to that inmmediately after adjustnent, and hence
description thereof is omtted here. D ssolved oxygen concentration
of | ow oxydEfIngahyA the A1EqlystPyge) eRjCERivasion ves r foetBe abavs levekit

i rmedi at el 1ad), U t. . 1t I : g
concent  at Ean b ey SRR ok cr Sl QB (Ol R RIHE Lo Thaving
oxi dat i on rgead pisturndr prapertyi | Khesagapplss ivbtereliecistabp pededihen mibeoitewi ¢
condition is_established  after.adj.usting the di ssolved oxygen

concent r at ioéﬂgeélf(fgé’ﬁ@h’ qngwra%w? OJQECBYJPX‘%EBI;H% PEfg. 7 shows tenporal
change of hexanakiggoneei skt Ginf@kotRadkHSiddolalox 2 eficokcaafiatidbud
m |k of |Iow oxygen-0.8 ,ggm Hexanal concentration was_neasur

asured
accor di ng BEAIRECoREEHEEOH BeFicph urdstedmawpille and ragapulkf low oxygen-0.8
concent ratip R of unadjusted raw mlk was 1 g/L imediately after
mlking, 5 g/L-after a |l apse of 12 hours fromm |l king, and 10g/L or
nmore after a | apBig 6ckowsitehparas cliangerohilisédlvagl. oxFhen braxemtedtion for
concentr at | .St continued ta i ACKeas reafter and reached 20
g2 or m)rehg lzstrtédalla?”a%{sﬁeh%#jr%@nﬁ%ﬁ?gow?—?éy E;zrlfte(l)Fgelfzpémn'centrati on of raw
m |k, of | ow oxygBissdlved ppyen eanhedtidievastiemtiedaly thamethoditieshibed m
conpdrable_to that of unadjusted raw mlk after a |l apse of 24 hours
frommlKi ﬁé?m%lﬁg'i ncreased at a | evel conparable to that of
unadj usted raw Dikkved ey 06008 diiundiutbefe0milkIraamdit L dighasel
21 Hexanal concentration of raw mlk of | ow oxygen-0.8 ppmwas 2 g/l,
even after a | aB$eolsed oyoRB GPEceRirgiAATIIRY PFY S8 PARST e PeraRlq Byel
simlar towahddm&iate]yIrRAL AL &INEnERELLedPe ldkiPiofitieARRls GARGEMEfAL | ON
st opped i ncreasi ng when di ssol ved oxygen concentration was adj usted
at such | ow | evePisaelvad gpigen eoncesisationrpideterygwr @18 prmyiranaipdglovidevehe
di ssol ved oxyaen, SO0GARLIALION.AL Alchilapelevel as 1 ppm or | ess,
spont aneous oxi‘dat1 on was stopped.” The'lower the di ssol ved oxygen
concentrat i on ofltmawfonndkhitslisadjved beekentchacentration may possibly be kept at low

level and spontaneous oxidation reaction of raw milk may possibly be stopped when
hermetic condition is established after adjusting the dissolved oxygen concentration at
such low level about 1 ppm.

Fig. 7 shows temporal change of hexanal concentration for unadjusted raw

-

milk and raw milk of low oxygen-0.8 ppm.

Hexanal concentration was measured according to the method described in
Example 1.

Hexanal concentration of unadjusted raw milk was 1 j1g/L immediately after
milking, 5 pg/L after a lapse of 12 hours from milking, and 10pg/L or more after a lapse
of 24 hours from milking. The hexanal concentration still continued to increase
thereafter and reached 20 pg/L or more after a lapse of 48 hours.

Hexanal concentration of raw milk of low oxygen-4.8 ppm reached the
numerical value which was comparable to that of unadjusted raw milk after a lapse of
24 hours from milking, and increased at a level comparable to that of unadjusted raw

milk, and hence description thereof is omitted here,
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greater the effect of controlling spontaneous oxidized flavor is. In
this exanple, since raw m |k which was susceptible to spontaneous
oxi dation was used, it was necessary to nmake the di ssol ved oxygen
concentration of raw mlk 1 ppmor less in order to control

spont aneous oxi di zed. fl avor and generation of hexanal. In contrast,
when raw m | k which was insusceptible to spontaneous oxidation was
used in the experiaxeni] cascedasiton dfedvwintlkExtdow! eydebeR @um Was@pme/Ofeven

di ssol ved n co tration of. raw m |k suffjced. for controlling
spont aneousﬁﬁggarpfﬁap?f g%? k OB mianS put V@W%‘? a%ﬁ?&ﬁavm?ar P ﬁ’ﬁ%oﬁas e of
raw mlk whinghedigebelbibeMBRinE0 be insusceptible to spontaneous

oxi dation, effect_of controlling generation of hexanal which was

conpar abl e to t hdtexped icpaasairpionditenpst nsaeasing eenconelapt paigeBn of raw

mlk of 2 : [ ' ve

concentr at B%;lﬁkéc?)l?ratrlgr\?varrans g\@ﬁﬁ@é@g%@%\{g@g& ITgjpg)Hp(?Ihslg%S'n &ﬁé?r%v\%# Fél‘sb,y t he
condi ti on ragsiingthefdmsolies sxygeedomengetncantanioraleva as dppmtdrdessj ke i s
i nfluenced bg ‘E%I:ljal i t%. of raw rp | k.. The quality of raw mlk is

infl uenced By B EEEPHGDNEIY TGP eed, 1and etc.) of cow, and

seasonal vari ati ams lovwdt teediesodled oy B&Eedd@ltitiyn OF ravamilRid ddjisgedranaged
in good conditions_and hence. insusceptible to spontaneous oxidation,

an ef fect GFGHLT et AfCo SRl RE SREBHEYX Parzed feveRidr is real i zed
even when the di $50Ly8drR¥%y 980 LANGERLFAL Q7 sdsée_p@iglel*@tsﬁﬁléﬁ{eogsl ppm

Exarr@l e 4 (Tenporal change of hexanal concentration when dissol ved
oxygen concErterian Wenuest, I mawnasasterinin mhkaths disseluet epigebbencentration of raw

spont aneous,,;8xj i Y. : £ displaci
oRygen i LB PP E s e e ke g i Pl B BbcRon ot
di ssol ved dxyapeh concentration of raw m |k which was insusceptible

t o spontaneous oxi dation s_.ch d.after 24 rs frommlKi .\nas
exam ned- For o HUET G T LEb L a By U REGRER AL BPoR herh Seogyon
di spl aci ng vexygeinn thé édperinent asgiscrited inBremplovese]l &l Guipn36f dikoliteds
after m ki ngg t he t@n’gera ure ﬁ% ‘giggud m | k s cooled to. C.dgﬂAt
this time CHEFCIHTEAHYGIEENEERET LoF COMI I FRAFEDAPYSIOXeedgtlayor
ppm (tenper atdetRion®Ehexanal. In the case of raw milk which is believed to be insusceptible
to spontaneous oxidation, effect of controlling generation of hexanal which was
comparable to that realized by dissolved oxygen concentration of raw milk of 2 ppm or
less was obtained when the dissolved oxygen concentration of raw milk was adjusted to

5 ppim

\ i
W f
P

In other words, the condition required for dissolved oxygen concentration or
the like is influenced by quality of raw milk.

The quality of raw milk is influenced by breeding condition (feed, land etc.) of
cow, and seasonal variations. In general, since quality of raw milk is managed in good
conditions and hence insusceptible to spontaneous oxidation, an effect of controlling
spontaneous oxidized flavor is realized even when the dissolved oxygen concentration

is adjusted at 5 ppm.
Example 4

(Temporal change of hexanal conceniration when dissolved oxygen concentration of

raw milk which was insusceptible to spontaneous oxidation was changed by a method
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The crude mlk for which the dissol ved oxygen concentrati on was not
adjusted was used as a reference sanple (control) in the name of
"unadj usted raw m 1 k". After a |apse of 24 hours fromm |l king, two

| evel s of dissolved oxygen concentration: 2.0 ppmand 5.0 ppm
(tenperature 7C) were selected. Specifically, after a |apse of 24
hours from m | ki ng, unadjusted raw m |k was aerated with nitrogen
gas and t hefdisskeingsayespygeningdigaé®nt rati on was reduced to the above
| evel s, and the %@5 n I (called
"her msti c contai nebqg E %Qa%fl%g%% aértfo?le‘]&r’ﬁ\eg;a(l)%g&%@b egse

sanpl es wercengeepizat dfvel ynitawidh was awumepﬂ(blc)to {rowfapsopg em:ddtiGn ppai',
and "raw m of, 8 and 9 show conpari son
results of © tﬁ %F&%r\é&%g%ﬁo%&ﬁﬂ‘g Wﬁﬁ" §%  hexanal concentration
anong unadj ust edFhaMididihddisdoRWdnx ggerpcfonbgwaﬁﬁﬂ,gﬁﬂetﬁo@0%@@1&01 A Byfoauw
m | k of Iow%ygen 5.0 p pm Fig. shows tenporal change of dissolved
oxygen con&@tipet E%)’*nWEFSd%SGdunadj usted raw mlk, raw mlk of |ow
oxygen-2.0 ppm e Tals P n
concentration wa?ggrre%gﬁ{r ed]ln}f()ﬂupécS aggy\n%?ﬁﬂlge%gg%n% ed |Orf; Exgﬁrrlpnie‘ga@(&%
Di ssol ved . 6x§4en afchisémerthe dmmlmd Ry ostcentratiaw ofictude mridknwis Bd pam

hi gh | evel (,[em I%%oévga oxygen concent rations of raw mlk of |ow
oxygen-2.0 and o | ow oxygen-5.0 ppmtransited at | ow | evel as
conpar abl e to t h@he trnieshila tted \thaﬁt}mrdmsatijed@ky@ntconctdntnaaw fvasinet aifuated

di ssgl ved ox concentratio ssi.bly be | ow qvel and
ORIl SR R e e TR B e R
when 23 her et i gfigonBhid M4 pust el nished i@éle@éls@@mﬁéi‘v&ﬂoi}h@n

di ssol ved oxygen concentratl on at such low |evel about 5 ppm Fig. 9

shows t enpBPEFTEHERYE O aPmEdandPPRSIEwsTadei dn Voe stiseidflust ed raw

mlk, raw mlk of, écﬁi’&af?%%%ﬁa Bpt PPM hARRIEEAWIRIAK Rhdil v %Hﬂ!& ws0
ppm Hexanal concentration waS nmeasured according to the method

descri bed a%ateémﬁhﬁu@ogn speizhide dessplyeh prYEen GARGRITHRmf s eddced dnthe | k
was 4 ug/L . S f:d2
hour s, anda]%éyetl%]\%l %I?cgairrhe kﬁ%’g&o gﬁ iﬁoa ls?ese%gnf%féﬁaﬁ%§ gcr:]ag]%[? Eerﬁleug
concentr at q:cumalsttrr 1 havogrgdod @dbaruelr ropeds e Theey wafp esrwern despecivkboha2(d
g/L

"raw mitk of low oxygen-2.0 ppm", and "raw milk of low oxygen-5.0 ppm".
Figs. 8 and 9 show comparison results of dissolved oxygen concentration and
hexanal concentration among unadjusted raw milk, raw milk of low oxygen-2.0 ppm,

and raw milk of low oxygen-5.0 ppm.

;
v

b Fig. 8 shows temporal change of dissolved oxygen concentration for
unadjusted raw milk, raw milk of low oxygen-2.0 ppm, and raw miik of low oxygen-5.0
ppr.

Dissolved oxygen concentration was measured by the method described in
Example 1.

Dissolved oxygen concentration of unadjusted raw milk transited at high level.

Dissolved oxygen concentrations of raw milk of low oxygen-2.0 ppm, and of
low oxygen-5.0 ppm transited at low level as comparable to that immediately after
adjustment. |

It was found that dissolved oxygen concentration may possibly be kept at low

level and spontaneous oxidation reaction of raw milk may possibly be stopped when
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after a | apse of 168 hours. Hexanal concentrations of raw mlk of |ow
oxygen-2. Gppm and raw m |k of |ow oxygen-5.0ppmtransited at such
|l ow |l evels as 6 or 8 g/L, after a |lapse of 72 hours. Wen the

di ssol ved oxygen concentration was adjusted at such low |level as 5.0
ppmor |ess, increase in hexanal concentration was noderated. In
brief, when the dissolved oxygen concentration was adjusted at 5.0
ppm or | eskgrmsiOMHndnRAUS eBatlididd Lrer WS sti@the Blska@ebd okygerl @dMREnttAen at
| evel at which the dissol ved oxygen concentration of raw mlk is

adj ust ed, t#ehvekielabpwed BiRect of control ling spontaneous oxidi zed
flavor. In the c ] J LSyl i :

spont aneous oxi dgﬁgogns%}wﬁg%hﬁ fr %Ié:%l X\%fecdgg%%arngrﬁhﬁgﬁ&gggg@aﬁnﬁgﬁﬁgﬁéaw

i ncrease ofmillexawmatilinetdowsgganc?l O ppan awhemw mik ofllovsotygentSdkympen

concentration of .raw mlk s. adjusted at, 5 m...3 > .
Crommorar change e BRI Ep B BelRTh e RS e
concentrat i®anple 1.raw m | k which was susceptible to spontaneous

oxi dation was changed by a nethod, of . degassi i n vacuum at nospher e)
Tenpor al change é%exrafé%&a%en%m?@ﬁmé@w%ﬁ? mm@gwﬁéeﬁ e §ieES| ved

oxygen CONGRPEAREAOTD &/ A Mabke ¥MChLY@ENS US GERLARE § 140 SPENAAREOUS
oxi dati on was changed after a | apse of 24 hours fromm | kin f raw

0
m k. In thibks hexanshrencentaaiionistilt comfinied fpincrgsridpterbtrent geasherht@Hebus

oxi dation ddi ng copper ion to the raw mlk at a
finaly conc\claél?tt%rr%1%%L gé;@%]%%f%ﬁfn In order to | ower dissolved oxygen

concéntration, aHeetiuddommkndayassf ray mik of low agygem 2a@ppos phé rev walk of

used. Over ;about 30.pinutes.after mlKkin t ature of .crud 11K
was. cool od 108 S I raRu Rt et el s el B K et adint PR Rhets
11. 2 ppm (t enper & tmeh8Eksolvddr dxggemttdrcembition Widsidjieted stibjcdb@deveDas 5.0
adj ust nrent of dissol ved nglgen oncentration was used as reference

sanpl e ( comPFOPEsSyiRFETAse ] ?‘Péﬁ\gﬁoncﬁﬂéaﬂﬁoﬂé’faédm $F%i | k. The met hod

of degassing in vaEuMyBiDsRResReNBsyeaReehadiddwhhludal 4GV Hn or
manner. About 500 nL (m|liliters) of unadjusted raw m |k was put

into a reddNePPrPpeRR oxdapeeeycontiolled tter)) which was then
attached to an ey@paimh Qe 1eWisl §hich the dissolved oxyzen concentration of raw milk is

adjusted, the greater the effect of controlling spontaneous oxidized flavor. Inthe case
of raw milk which is insusceptible to spontaneous oxidation, the effect of controlling
generation and increase of hexanal was observed even when the dissolved oxygen

concentration of raw milk was adjusted at 5 ppm.

L\my':

Example 5

{Temporal change of hexanal concentration when dissolved oxygen conceniration of
raw milk which was susceptible to spontaneous oxidation was changed by 2 method of
degassing in vacuum atmosphere)

Temporal change of hexanal concentration was examined when dissolved
oxygen concentration of raw milk which was susceptible to spontaneous oxidation was
changed after a lapse of 24 hours from milking of raw milk.

In this Example, raw milk which was susceptible to spontaneous oxidation was
prepared by adding copper ion to the raw milk at a final concentration of 1 ppm.

In order to lower dissolved oxygen conceniration, a method of degassing in
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ice-cooling the recovery flask, the interior of the flask was brought
into a vacuum atnosphere (pressure 30 nmmHg), and retained for 15

m nutes. After that, the interior of the flask was opened to

at nospheri c pressure in nitrogen gas atnosphere so as to prevent
rapid entry of air. As a result of the above process, the dissolved
oxygen concentration was adjusted at 2.1 ppm (tenperature 7C) after
a | apse of 24uuiB@HBOSsPhGMWE Rkddng. This was then charged into a steel

can (called "her i i: . s i
property (which @;e%g?r@g%?&égvﬁ%ﬁ %fﬁé?g%i@%wt%g%%%% 83%%51123‘)!‘5425%01655%
). I E:orrpaIj i S50 T &;uﬁh@? okygmxanedntmmc@?nrmcwdmdlgm?eﬂ W@Pm@@ﬁ}m@@ Caw
mlk, and raw m of ..] ow. oxygen (degassed).- 2, ar own in
Fig. 10. Fig. 10 d_ré%“v%ﬂ’lf gf%\%%%éﬂ@%%fw Ssimart ROl A6R. 1 or
unadj ust ed doa¥entriftidbiKwasiidd havéffiehde Qinpleb@xdIY @i SkaeRd) uradlusp@m
Hexanal concentration was neasured by the nethod described in Exanple

1.  Hexanal™@¥d@t¥entrati on of unadjusted raw milk was 3 g/L at the
start of experi Rt ARG .8k I Hofe ik DQUHLS=d Hexanal
concentration of ravtnv1 m | k&éﬁf%sg\ﬂgé]i%cgﬁ_m(%gg%ssgd -2.1 1f)_per}n was as

| ow as 5 g/ftllewiep rsihner dboap¥¥ nl (Rdliliew) of uniigrstadrewdnidlewhs/md 1nto a
oxygen cong ratd on was_ .adj .ed..at..such l.ow le a . m @+ :
eaar " nor SN BARR RS BL TR SR BN R 1B Spebpre T e
adj usti ng titeecodiiag terechvexy ek, thencendr dtthodashtwsbebudhowid eveduuas

2.1 m or | ess, the spontane oxj dat i control |led.  These .
estl s, ¢ aRBICPBHE NSRS 1 EHLDr CUTCEedron  SHIOUS. ofditpiiab e Hteror

dermonst r at ef ti2F1dshafas @p&ﬁaa@mP@@ﬂmégs@@ ih Sit€eh b de@sihérd @d4eH NY
di ssol ved oxygen concentration o raw m | k, regar dl ess of the way in

whi ch di ss@FSER BRIYGERY @6AEentration i s reduced such as degassing in

vacuum at nospher @ ;angds g FRhALRRE E}OC@;S, AXNERD Y bRy deRQhhc@B8tiod Wad hi s

exanpl e, since the raw m |k which was suscepti bl e To spontaneous

oxi dati on irdiusiseat 2.A ppetaxgsertineene) after alapsernd 2édoursyiiora matingst t he
di ssol ved oxygen ratl . | r ' i:ng-
spont aneous oxi d}]??é%ﬁg@ocﬁlta}%g ﬁégnge:e}a I %ﬁge{l ﬁ%@%gﬁ%léo %n%égﬁ%\bggt ,
when raw mniekdellwhti g2k basier nepste (vihibh & tamed foaw anlonfdowoipiedn (degasssd)-2. 1
used as deiézrnit})ed in Exanple 4, 5 ppm of dissolved oxygen
concentratton of raw mlk

Comparison results of hexanal concentration between unadjusted raw milk, and

raw milk of low oxygen (degassed)-2.1 ppm are shown in Fig. 10.
Fig. 10 shows temporal change of hexanal concentration for unadjusted raw
J milk, and raw milk of low oxygen (degassed)-2.1 ppm.
Hexanal concentration was measured by the method described in Example 1.
Hexanal concentration of unadjusted raw milk was 3 pg/l at the start of
experiment and 14 ug/L after a lapse of 24 hours.
" Hexanal concentration of raw milk of low oxygen (degassed)-2.1 ppm was as
~ low as 5 ug/L even after a lapse of 24 hours.
When the dissolved oxygen concentration was a,djusted at such low level as 2.1
ppm or less, increase in hexanal concentration was moderated.
That 15, by adjusting the dissolved oxygen concentration at such low level as
2.1 ppm or less, the spontaneous oxidation was controlled.

These results taken together with the results of previous examples demonsirate
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suffices for controlling spontaneous oxidized flavor or generation of
hexanal. In the case of raw mlk which is insusceptible to

spont aneous oxi dation, effect of controlling generation of hexanal
which is conparable to that realized by dissolved oxygen
concentration of raw mlk of 2 ppmor |ess was obtai ned when the

di ssol ved oxygen concentration of raw m|k was adjusted to 5 ppm In
ot her wor dsthattspentaeasys prigetiondg aprtendled b refiusing dyasalvesk ggeesn concentration of

concentrati i iS. intl i i he
a1ty of ol rfdblst Sl T WIERERS e tBrod i [ blieed
etc.) of covh asdefassdasiovatuwnaativaspioms and disgerercat of siypeewgh alerit gasof
raw m |k is managed.in good . conditions and, hence i sceptible to
spont aneous oxi d %ﬁ?xag}??%ﬁ%%ﬂledﬁwéﬁﬁ??’gﬁcpi% Su?ﬁ%ﬁ#%‘i‘?esgagta’i’%uai zed
flavor is r@alatizse @¥em WheRpdritndiis®e MREsseXMNE QBjuEIARE 8REJIPdd BYged S
adjusted at 5 ppm, Exanple 6 (Tenporal change of-hexanal

concent r at i GACSAFFEROHF S bPRIB @T %5 £ FORER| Beshsnoatangensgridigedilaypr gdani ch
is insusce%tehgggoﬁgf%%aneous oxi dation is changed by a nethod of
degassi ng i"h vacuum at nosphere) Tenporal change of hexanal .
concentrati on wasa exdrsthesdemhnmdk ygothviednsusceptjele te oprogane o dxadntiof 18
raw m | k which is _iRsusceptibl Q. Sspontaneous oxidation is

iter a1 anes wiRsyTRATE E%bRlc b BoRR AR LN S BNe-Bad oFRORAEE,
di ssql ved cuffgenfoeebaedilingépontnedusridiod ivod eggssiangn bhhexsaguuibn the

at nosphere was wused.. Over. about 30‘bﬁn nutes after .l Ki nﬁ, E?? er tucre
of crude mi%F¥ Wdd™ TGl R & MHECHEC I TOSBBIGRIP ORGP e SREENE FAETGH o
crude m | k gagsratich @ Rl HRMREE BbHpLaBE o thatFedBRd Byl Ksswileg Bxy@s not

subj ected to adjustnent of dissolved oxygen concentrati on was used as

ref erence $ARFMEAGLHEYI Wil of 3 prmaHEs BRs obiang] wdhew therdisgolvst PEYZenBY

t he met hod c@ﬁceﬂﬁ%&ﬁﬂwiﬁlﬁf@%&%ﬂé&% e as described in Exanple
5, dissolved oxgen concentrati on was adjusted at 2.1 ppm

(tenperature 70C) lmpther werdsdps eonddiﬁomqtfi for fhisenived ¢X¥Eﬁ@@?ﬁpﬁﬁl’€§&’dﬂa§f

excel | ont g b R e i e Taw i 1K of low

oxygen (degassedlh2qdalitppiitayw milk is influenced by breeding condition (feed, land etc.) of
cow, and seasonal variations. In general, since quality of raw milk is managed in good
conditions and hence insusceptible to spontaneous oxidation, an effect of controlling
spontaneous oxidized flavor is realized even when the dissolved oxygen concentration

1s adjusted at 5 ppm.

Example 6

(Temporal change of-hexanal concentration when dissolved oxygen concentration of
raw millk which is insuéceptible to spontanecus oxidation is changed by 2 method of
degassing in vacuum atmosphere)

Temporal change of hexanal concentration was examined when dissolved
oxygen concentration of raw milk which is insusceptible to spontaneous oxidation is |
changed after a lapse of 24 hours from milking of raw milk.

In order to lower dissolved oxygen concentration, a method of degassing in
vacuum atmosphere was used.

Over about 30 mimutes after milking, temperature of crude milk was cooled to
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Conparison results of hexanal concentration between unadjusted raw
mlk, and raw mlk of | ow oxygen (degassed)-2.1 ppmare shown in
Fig. 11. Fig. 11 shows tenporal change of hexanal concentration for
unadjusted raw mlk, and raw m |k of | ow oxygen (degassed)-2.1 ppm
Hexanal concentration was neasured by the nethod described in Exanple
1. Hexanal concentration of unadjusted raw mlk was 3 g/L at the
start of eXfer ilitselved peyeen cogrentationpf @udepik Wik 172 rpeuiieanperewsrial)-
concentration of S

|l ow as 4 ug/L eveé &%{ﬁgir{%vah?{h‘k’%%o%é{t%&%ours éeR[l ?%&S |ss\§$§eeng
oxygen concemtestaiion waassed df m@’ewdceasanmdm{h;ohﬁwi/) Inethe haras o' whadjpped orw

| ess, increasg, i n hexanal concentration was noderated. That is, by
adj usti ng Ipﬁg'di ssol ved oxygen concentration at such low | evel as

2.1 ppmor |ess, Byjh@e speRdaiaetssia) idadcdomn a‘t\@&s;@q@x@ta@@lﬁcﬁ@ed iﬁ@@ﬁaples
results taken together with the results of previ gus exa

deronst r at €155 & 0§$&fﬁtcaﬁf@@tr§ﬁ@wasd%%%edceé@ lb@l%étﬁmp@]a%@?w et Py
di ssol ved @8/, rsGRs et i on of raw mlk, regardless of the way in
whi ch di ssol ved oxygen coricentration is reduced and regardl ess of
qual ity of raw nillbks watbemtharged(itexanted caniesidat thatnais, cogtaoked heviagor
and sulfid tration f case i ed o

concent r at e EPdas dRsns GER SR arAITEE rmifk IS L5 e o021
|ner1 gas agfpteh. a | apse of 24 hour s from m | ki ng and t hen d| rectly

heat e,d and for 27 cas re djssolved o n con ation wa
e isan after Oh ICaar i s o St AR S SRR Pt ap ol 45
hours in h&ﬁﬁ&ﬁﬂl@oﬂi@ﬁdﬁx&g@r(d@@fs@édﬁﬁhﬁﬁﬁmﬁﬂa)shbl%@:ﬁlﬁig gpncentration,

cooked flavor, and sul fides concentration were exam ned for the case

wher e di ssol'ved 61 desheprieERprheiange RhRcead roaeripriles fof unadissied B 24

hour s fromrﬁm‘ljlgh@gwﬁﬂ,gktok:%g@éaeﬁt(h%a&%a}wgq zﬁpd for the case where
di ssol ved oxygen concentration was Teduced fter a | apse of 24 hours

from mi| ki ng andHestngl pregentraionadastipensaref By Hes methpd dewsnilied indixapeiot e
heating. For r Ed&i&ké}&l ﬁ&n%éﬁ’ér%{%‘il o%}ﬁgcgﬂstgd)gﬁﬁ%k%'s %gm/ﬁggﬁié bod Jf

di spl aci ng oxygen I ner m nut es
after ml kleﬁgﬁnmmanféﬁpgﬂaaﬁmequse(omﬂhomml k was cooled to 8C At

':)glms time the d %I%Qana?gonceytga%on R ] I?I;[ifka(;[fj 188 o%fgen ('ﬂgcgassngdwﬁ 1 ppm was as

low as 4 ug/L evea after a lapse of 72 hours.
When the dissolved oxygen concentration was adjusted at such low level as 2.1

ppm or less, increase in hexanal concentration was moderated. That is, by adjusting

i
p——g

the dissolved oxygen concentration at such low level as 2.1 ppm or less, the
spontaneous oxidation was controlled. |

These results taken together with the results of previous examples demonstrate
that spontaneous oxidation can be controlled by reducing dissolved oxygen
concentration of taw milk, regardless of the way in which dissolved oxygen

concentration 1s reduced and regardless of quality of raw milk.

Example 7
(Hexanal concentration, cooked flavor, and sulfides concentration for the case where
dissolved oxygen concentration was reduced by a method of displacing oxygen with

inert gas after a lapse of 24 hours from milking and then directly heated, and for the
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(tenperature: 8C). The crude m |k for which the dissol ved oxygen
concentration was not adjusted was used as a reference sanple
(control) in the nane of "unadjusted raw m | k" After a | apse of 24
hours from m | ki ng, unadjusted raw m |k was aerated with nitrogen
gas, and a total of four different sanples of raw m |k were prepared:
the sanples whose di ssol ved oxygen concentration was reduced to 2.0
and 5.0 ppnfasg vidajselisplyee oxEenandcantraticrawp wsuaHisdhr sepee aferdionesdidnar
24 hours in |nclud|ng
sanpl es of ugg@}g@ EE9%&8&[]%%&&1%Bu?ggﬁaﬁie%?g@ﬁﬁém}ogef ﬁ\#gﬁ% and 48
hours from m | Ki d@emalaohmtr&ﬁmbyzoak&idtalvawanc( néﬁrqttercamﬁn&aﬂdaﬂﬂéiﬁ

retention tine These. s es were naned "unadj uste
pasteuri zed® Xafﬁufelg'r'?or Hiﬁé%?‘% phers gﬁscﬁ%’%?@geq A GHEAGER Vs 664‘3‘5?# Sier o lapse
" past eur i zegk 20 HdarOfforh @WKy SRINHS: @irecﬂp Meated, Lh'ﬂ@%r‘%ﬁé efde auhdrercﬁ&s@lv@@d
pasteurized m k", "retained pasteurized mlk | ow o0Xx

and "ret ai nCYEPRENSERITAISE WASIRIUeEd pipw AJXBEG R 26 hQLﬁE iBiem mﬂ%ma@flééq’tav@i
raw mlk wag Qﬁlﬁg&gﬂlhé}ﬁgn@cé{d%% (h\%'tn%h is called "hernetic

cont ai ner™) aV| ng excellent barrier property. Figs.- 12 to 14
show conpari son rfes mdusmgfdmﬂ@bs@bwnoxg@enamaamthcaltdfdisplachg)camgd:n
concentrati 9 ; 1g%oked flavor and sul fides concentrati on anong

unadj ust ed pasnt@ #2784 ?ﬁdl k, pasteurized mlk of |ow oxygen-2.0 ppm
paste\url Zeg m | k (fer hioomt BOXMgLﬁBS B nmgd‘ﬁhcr :ﬂlklilﬁt@?ipsﬁﬁde ahgrutlengik ved cooled
pasteuri ze al. ne urized m 0

and ret ai néd étéaﬁxlsz@aeﬂﬁ 556 Veﬂ&W%ﬁW@é?F%faﬁ% @%mﬁgﬁﬁégeﬂp Spm
change of Cﬁté@é}a«t@ﬂé gxyigen concentration for unadjusted pasteurized

m | k, pasteurized mlk of_ |ow oxygen-2-0 ppm pasteurized mlk of |ow
oxygen-5.0 ppm lig&8]dgstidaion mdi¢hethe disee] visaetvagn Fonsanimtion wasachpdiagied
pasteuri Ze%@'ds&i 2 2 1PMEDENEE Iez(cgntroq)oi@i‘t Harﬁ@&@'uﬂﬁcguﬁéé a%&‘ﬁlgﬁec' m | k
of | ow oxygen-5 pm was rrea ure accor Ing to t met escri bed
in Exanple 1. Fi g%ifelalqiﬁwé?-i bongs fram mﬂ@mge@adfuswma&mﬁlmmﬁte@wbn

ppm past eut SEA R B oTbn g saant AT ke s PR B e
past eur i _zed:amplek whoet dissvdcbdpayiaucdizedratioh Iwaefredulceﬂ/\kmg ged 5 2. 1@oppm
concent rat I OR PR -G LT gt BRI g bR %HO‘%%&‘?TETTE“@EC

Hexanal conesditiomti on of unadjusted pasteurized mlk was 9 tg/L, and
even

These samples of raw milk including samples of unadjusted raw milk after a
lapse of 24 hours and 48 hours ffom milking were heated by autoclave (temperature
A 110°C, retention time 1 minute). These samples were named "unadjusted pasteurized

o

milk", "pasteurized milk of low oxygen-2.0 ppm", "pasteurized milk of low oxygen-5.0 .

ppm", "unadjusted and retained pasteurized milk", "retained pasteurized milk of low
oxygen-2.0 ppm" and "retained pasteurized milk of low oxygen-5.0 ppm".

In autoclave, raw milk was charged into a steel can (which is called "hermetic
container") having excellent gas barrier property.

Figs. 12 to 14 show comparison results of dissolved oxygen concentration,
hexanal concentration, cooked flavor, and sulfides concentration among unadjusted
pasteurized milk, pasteurized milk of low oxygen-2.0 ppm, pasteurized milk of low

oxygen-3.0 ppm, unadjusted and retained pasteurized milk, retained pasteurized milk of

low oxygen-2.0 ppm and retained 'pasteurized milk of low oxygen-5.0 ppm.
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after 24 hour-retention (unadjusted, retained pasteurized mlk), the
hexanal concentration was still as high as 9 g/L. On the other hand,
hexanal concentration was 6 g/L for both of pasteurized mlk of |ow
oxygen-2.0 ppm pasteurized mlk of |ow oxygen-5.0 ppm and even
after 24 hour-retention (retained pasteurized ml|k of |ow oxygen-2.0
ppm and retained pasteurized mlk of |ow oxygen-5.0 ppn), the

hexanal concent r @érhgitaisdhbgdd dNAidsbigE® 1 chutentt@sonsor iladaste Qustasizéd
g/L for both_cases.. Wien the dissolved oxygen ¢o ce,g;t]r tion was

adj ust ed attikuesstqupined @UEIOT g GOEEIgIRTS. NAEEYIZeH dX AN 0¥ SHEETE 1 HPPBn
remai ned | Bﬂﬁéijdos%dbin'd%tain]\éggé‘st&ﬂfze@'hﬁﬁ?ﬂeﬁ%@dﬁ?ﬁ!&@ﬁzeﬁ%ﬁ@é‘ﬂ%@%ﬁ%mﬁ%@

adj usted at ppm or _ spont aneous oxXi dation was controfll
The | ower ppie ahéveshined pastiucihed hék dif Bsodygdn-0>0 ppem ved meesuradactoaingfto

raw ml k i adj usted,, t.he-greater the effect of controlling

spont aneou e&%@?iéﬁcﬁeﬁl\}&ﬁ%mp%gst eurized mlk. In this Exanple,
raw ml k which iBigsUsgeplitithgorbichspenidheans @xteaatationfosasadjused,
however, even when the dissolyved o en congentration of ra .1 k was
adj ust ed aistﬂsmﬁf-f%nﬂpn@s@%ﬂm O%%twsm-ﬁ& %%@F%F‘F&fﬁdgﬁw TieYease
of hexanal oiReRAN} SMh | A6 usEH bkd WRSnRGTLRYSLL 1HilE rethBed PRYSurized milk of
eval uation of cooked flavor for unadjusted pasteurized mlk

past eur i zel@vneusgen.0 v and kpenneg. estowined saidt el jom-eaeen-F R P | ow
oxygen-5.0 ppm j ' _ i 07&% e iped
past eéuri zed mil kH%{ﬁ?ﬂo#ﬁﬁ%)%gr&gﬁg%%h%%%?n&a[ﬁgﬁ%glt[%% ne S%HAJS? é%?%@%llgrqn | k
of T'ow oxygen- 5.#8exppah copeerSatisnpiumdpiisd proaurofed cobikees ¥ igomdprsn

carried out.b -ranked eval uatijan five speci.al .Sis as

Fol | ows: g badop RS an MRS shlhed nat B TR AR 07 e o
(pgrt ly semtﬁaeéilitratiénp@islsﬁﬁ af Bighaeg);#gand 5 EOi nts (strongly segs'ed) ¥
and average val ues ., were_coppare or each condition. .l adj ust ed,
and unadj ust ed a(ﬁ]?jﬂ}ﬁé’ct rﬁ@ﬂétg‘ﬁ&néh?qnf%raﬁ’lopﬂasgj\%/ﬁg?rib@ﬂléﬁ%ﬁs{eﬁr. %and
4.2, respegili\veldtv o2fidna 0Bsh, fsteuting Bile6t R @aRehisIt $Hns ens etercadiked

flavor. In |ow oxygen-2.0 ppm |ow oxygen-5.0 pn | ow oxygen-2.0
ppm and r ethictEdetelin Qr%iwnégyg%w-n&e@rﬂﬂémfm Om%?i\%apfﬁéglg é?gkfﬂiﬂ d

mlk, the exalHatd A0k Wk wobygen3: Fppm), thedRbardl ondeRERRAIYRIY incARSEd
all the special panelists partly senséd cooked flavor. In any of

past eur i zebhtriasigiill patovaes? Hedtletbathicesssdi ssol ved oxygen
concentrat i on WagyLeAueeds w60 85aln b AR RS whESHusaa el R8s 59

unadj ust ed -
ppm or less, hexanal concentration remained low.

) In brief, when the dissolved oxygen concentration was adjusted at 5.0 ppm or
ﬁ} less, spontaneous oxidation was controlled.

The lower the level at which the dissolved oxygen concentration of raw milk is
adjusted, the greater the effect of controlling spontaneous oxidized flavor of pasteurized
milk. In this Example, raw milk which is susceptibie to spontaneous oxidation was
used, however, even when the dissolved oxygen concentration of raw milk was adjusted
at 5 ppm, the effect of controlling generation and increase of hexanal in pasteurized
milk was achieved.

Fig. 13 shows evaluation of cooked flavor for unadjusted pasteurized milk,
pasteurized milk of low oxygen-2.0 ppm, pasteurized milk of low oxygen-5.0 ppm,

unadjusted and retained pasteurized milk, retained pasteurized milk of low oxygen-2.0

ppm and retained pasteurized milk of low oxygen-5.0 ppm.
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pasteurized mlk. In any stage, adjustnent of dissolved oxygen
concentration of raw mlk at low |evel provides effect of
controlling cooked flavor. As is already nentioned, the earlier the
timng at which dissol ved oxygen concentration of raw mlk is
adjusted at low level, the greater the effect of controlling
generation of hexanal centr t|on ichis |nd|ca%|ve

f I
spont aneous oxi di ffr’le‘é"\r‘l‘éflfmono GRS AV AT BEEFEIeRE PY @ rﬁéﬁﬁé?’alfl?%by
these view pa @E@ml %ﬁ@ﬁs&%s‘fbﬂ@w@rl Wﬁbﬂgnseéj %%%ln‘f@@h@?ﬁlﬁgﬁﬂsed) 3 points
concentration of inearly stage after hg I s effective
for obtai nﬁpﬁ@iywasseémms sendedhand ﬁgowé@mns}nsewé) 20§ avaTegef Vaduesr .
In this Exa W ced in hernetic condition after
reducti on o‘gpeg g(:5(31%09eié)(:(l.;{/%’er%lﬁ“)tcoglncent ration of raw mlk, and then
retai ned in a corfdivhidjnstéd) aMuzﬁdaIJustdniemd|rstsmbd/paiteﬁmygbmﬂkoeuahmtmxatvamn
was | ow. Wh raw . ml Kk i.s in ncodltlonaft tion of
i 5501 ved o) U 2CBRREHTS R EPOR A, FLraTPric RSO Satrd ey anevor
concentration ingeagesyRnd.d penebhastygaf-5.0680 (Rl bkﬁﬁn@o@{ﬁﬁﬁ ahd avor
of pasteurized mlk is deteriorated to sone extent. However it
woul d be expaEEddenchaw ahigerned opm o1l etsed opstrrged o lkethoravalpation was 3.6,
obtained b n ds
5 ppm At %gh%? f%&(rr\r&ej Qgreggéé@%é aﬁél%iuconélﬂ%Ei pl%ﬁ%h ner a%ngﬁy%%@ﬁgggﬁg
concgnt r ation winehy pSpasiediicalt mille that mpb@a&@m@hl@dimi\@dmﬁg@ avor is

of i ot hycolarphdes FirBe i AR o RS b SRk AR o
unadj ust ed paaettiedimdld m I k, pasteurized 30 mlk of |ow oxygen 2.0
ppm pasteurized _m |k of w_oxygen-.5. pm unadjusted a ned
Pt et sed & Ih PR S5t B REBET ol PR OB T e 2V o b B
retained pé}@&e@ﬂfdvl&:@ e&bdtl@f%ntf&mg)éd&t@@ﬂév& ppm Area val ue of

sul fides was neasur.ed by solid-phase micro extraction nethod (SPMVE

met hod) descri bed\S3&RBHIN mpnEORpRda knefagher (e taing sevaish djss! V@@&Wéped
as concenthatdn@Rsiod Of B6 AR & aﬁﬁf‘f@édfa't fow (e%l ﬁﬁ%&a@eﬁtﬁ@@@&t by con%r%llfﬁg)
was collected in a vial contalner ﬁam seal ed

The vial certepies of kexeupbcercendatian \rvﬁ@la igigdicativegd @p@lﬁﬁnems exidizoh ﬂﬁ‘i’Q‘fe
of 40 m nuty

ot al cont aagging B conHOe COURONEE o R IERE Hen) NS XCTOREE or Haphilfe
Fl ex Car bdsolvBDVB)gen(cdhcetiatiyvel oy @l hﬁa(lg(stagmaﬁel@ﬁﬂ}qmg)s Qﬂ"ﬁcﬂve for

deterine %%%?ning pasteurized milk having excellent quality and flavor.

....4

In this Example, raw milk was placed in hermetic condition after reduction of
A dissolved oxygen concentration of raw milk, and then retained in a condition iﬁ which
the dissolved oxygen concentration was low.
~ When raw milk is placed in open condition after reduction of dissolved oxygen

concentration of raw milk, dissolved oxygen concentration increases and the effect of
controlling cooked flavor of pasteurized milk is deteriorated to some extent. However,
it would be expected that the effect of controlling cooked flavor is obtained by
conducting ﬁasteurization before dissolved oxygen exceeds 5 ppm.

At this time, the effect of controlling generation of hexanal concentration
which is indicative of spontaneous oxidized flavor is achieved as well.

Fig. 14 shows area values of sulfides (area values of dimethyl disulfide

(DMDS) and dimethyl trisulfide (DMTS) in unadjusted pasteurized milk, pasteurized
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val ue of sulfides. Now, area values of sulfides in | ow oxygen-2.0
ppm | ow oxygen-5.0 ppm |ow oxygen-2.0 ppm and retained, and | ow
oxygen-5.0 ppm and retai ned pasteurized mlk, are conpared with area
val ues of sulfides in unadjusted, and unadjusted and retained
pasteurized mlk. As to area values of dinethyl disulfide (DVDS) and
dinmethyl trisulfide (DMIS), the | ow oxygen-2.0 ppm |ow oxygen-5.0
ppm | ow oxyijlent Rwloxypen-afcpir, epsiuredd makdbillowosxgayen® 5po, wpnjuaisd and

retai ned pasteurized mlk.showed {endency, of ing | .l t hose
of - unad uo it Rach R uletr e FRINA R ol ol B R
val ues of silafried@sstéutizk@wilyfgen-o2ygenppipphow oxygen-5. 0 ppm | ow

oxygen-2.0 ppm and retained, and | ow oxygen-5. 0 ppm and retai ned
pasteurized m| kAfWer’é“%%ﬁﬁél}féﬁelsWaFé‘WéFur? }é)hscgltdé@%’("éfé% egfacigh pethed

i n unadj usted,randnbPaditt-adefRfand £iakRed RRSHBUEIZEM dhlikied k) any
stage, the effect of ‘controlling generation and increase of sulfides
was achi ewedcdpiratelj usti ng t he di ssol ved oxygen concentration at 5.0

mor |ess. As crib Y I 8. '
Egncent ration of Ctr%;o\?vm rggpe%?gc’ g]aj SEJEL Ieecﬁ2 X@E@ '3@&2@2‘?’9{ %Oglgg[fg” ?élgfaglf
control | i ngogaher azpafityad@ml)anéaséedof (2)EKandd! conmheeistsnbecton tolbatng

is indicatiy spont aneous idized flavar,. Based on the point, that
the Tover (&0 0 G BROLARTRi LORCG: r 601 DHOLR MERRE TPl Ref okt A%
greater therefdgaitconfikp idx@hbicndy daiEphRE afitroRbémesual Sthyle @t fl avor
of rawmlk which was in the environment in which off flavor is

somewhat | iGeehgrenBTBERr (4] dnadgae tyeGCIMS deplemp Hal - o) FAT g Sorea
managi ng diﬁﬁ;@'oﬁ?ﬂﬁ@é‘s}’gen concentration of rawmlls at low level is
effective for obtaining pasteurized mlk with good quality and
flavor. As descrNowdamboekes pf sudfedarin tovaexyeeed.Q Fpr.Hewrcawgen-f R ppey, (oW

open condi tion, - eff eat, of t ' |

obt ai ned by Saryy 6 RERAHRREEL BHioR oL Pob kB OGEEY prl BB by

i ncreases tace Gnfpapginwidl amevelued of whiddey ireseivsEdaap] eyadpstd avdkeigsebf
di rethyl disulfid é"% VM5) and dinethyl trisulfide (DMIS) were
determ nedpﬁﬁaur&?ﬁ 'fered. O her exanple of sulfides that are

bel i eved to be rdpreseatvalibyef dasdsd dvelfduiibvr®endfdinahiedsilfidvor is
di mret hyl s i DVBS). Consjdering the effect of controlling cogked
1 avor” shothMES, beiier prsiat 0 Pty e RS B R doT e g 2 D3PAEA « he
tendency Ofretahed® MALdR ool IBbPwland détaiabd hetea MR 1K sHbwed Avillency of

trisulfide (DMIS) shown by experinmental results . . )
being lower than those of unadjusted, and unadjusted and retained pasteurized milk.

Area values of sulfides in low oxygen-2.0 ppm, low oxygen-5.0 ppm, low

i H
gzt

oxygen-2.0 ppm and retained, and low oxygen-5.0 ppm and retained pasteurized milk |
were generally lower than area values of sulfides in unadjusted, and unadjusted and
retained pasteurized milk.

In any stage, the effect of controlling generation and increase of sulfides was
achieved by adjusting the dissolved oxygen concentration at 5.0 ppm or less.

As described above, the lower the dissolved oxygen concentration of raw milk
is adjusted, the greater the effect of contfolling generation and increase of hexanal
concentration which is indicative of spontaneous oxidized flavor.

Based on the point that the lower the dissolved oxygen concentration of raw
milk, the greater the effect of controlling deterioration in quality and flavor of raw milk

which was in the environment in ‘which off flavor is somewhat likely to occur, it can be
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illustrated in Fig. 14, it seens that the effect of controlling
generation and increase of dinethyl sulfide (DV5S) is also exerted by
adj usting the dissolved oxygen concentration at 5.0 ppmor |ess.
Exanpl e 8 (Concentration of sulfides in raw m |k subjected to

reducti on of dissolved oxygen concentration imediately after

m | king,-after a | apse of 24 hours frommlking, or after a |apse of
48 hours fryam thikd ddnﬁglljhg oannmagimgldmoivﬁds:gﬂygm mtglcmtgag'em oﬁxiaisn’rmilhetrlbwg as

Clibj ect ed 169 TSR S5r O SO B ATl PO ihod) at ol y

after mlking, afAsedeséhHeﬂ&S@vé)ﬁt s84mOME Sven i @B ik NQinQipeabbekiticy,
| apse of 48 hours frommlking prior to heating. For reducing

di ssol ved oeyparrbloritshel wnireing gookedibyonis oatagﬁﬂ%ca@wag@gbn with
pnert 0as VAol er%nQg&gég&%tdgsg?zﬁz@avo@alehs%@%f@sgg%h il floft LT 0gen gas

i mredi at el er a rom m | ki ng or
after a | apse of I4&ehpesest Exammieriarda vadies afdinfatiy] d'salﬂtﬂecﬁaé@s)tdmé

70 "Co prenlyEReHy BHCaF PO e e et ETRER o

raw mlk i l’kﬁlﬂﬂ@b ﬂgu: s@eliesdab bb'l’@ﬁ'd:saﬁthﬁﬁb daamtmls&gbsaa‘ntebf@ookb@ﬂs\ema‘

72 hours fr wer e heat ed hy ave ( ure 110
retention ‘Flﬁ%yls ‘%RRD&I ) THe@E108H Mg se CH’%@E&' fﬁ‘%ﬂﬁl ﬁ% gown by
past. %U ri zedyfikdentai3sultd: @Iﬂsﬁ‘é{eﬁ 41??‘16”% kanefthé t‘éﬁ\fléﬂé})’ geited {Hlﬁéi bﬁd&z'e?)hyl
after) mlking "pasteurized m| l'ow oxyge fter a | apse of 24

hours f romfhﬂullﬁd m§hdﬁm§i§3§1ﬂéﬁa¢1f§%§3%ﬂs& slagwn WXP@%VJQBWI Wl a
| apse of 45} R (1%,{'%?%] i gée?rﬁl tha 'tﬁ'%%c%f @o\ﬁ?roliirngweﬂgr!ltl% 1ﬁ&@£s@%@

into a stee can ermetic ~ contd ner avi ng

excel | ent glasethgl suifede @’Ma)ansta;sn efentrd Wysadgisting tlmﬂmahwéonygeawm@tr@ﬁon
area val uestgf sul flldes anong unadj usted pasteurized mlKk,

past eur i zed' m Fow oxygen-i mredi ately after m | Kking,

pasteurized m I k of |ow oxygen-after a |apse of 24 hours from

m | ki ng, rﬁ%ﬁ%ﬁ urized mlk of |ow oxygen-after a | apse of 48
hours from en% Fig. 15 shows area val ues of sulfides (area

val ues of dCeRiehthtich Suhiifidein ﬁawm sigtettet 1Herkiyttioh bf Sllsicﬂiiéﬂleo){(y@ﬂrs) )

i n unadj usted pasteuri zed m | k, teurjzed mlk | ow
oxygen- i mmeaREnERyorsimaedige Yl@fﬁi‘?@n’ﬂ + eligTiaZaepeint Pk BIFTSIW milking, or after

oxygen- af t @lafde of 48 hours from milking by a method of displacing oxygen with inert gas prior
to heating)

Sulfides concentration was examined for raw milk subjected to reduction of

-

dissolved oxygen concentration immediately after milking, after a lapse of 24 hours
from milking or after a lapse of 48 hours from milking prior to heating.

For reducing dissolved oxygen concentration, a method of displacing oxygen
with inert gas was used.

Unadjusted raw milk was aerated with nitrogen gas immediately after milking,
after a lapse of 24 hours from milking or after a lapse of 48 hours from milking, and for
each case, the dissolved oxygen concentration was reduced to 0.8 ppﬁl (temperature
7°C) to prepare three different samples of raw milk. |

These samples of raw milk including samples of unadjusted raw milk after a
lapse of 72 hours from milking were heated by autoclave (temperature 110°C, retention

time 1 minute). These samples were named "unadjusted pasteurized milk",
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| apse of 24 hours fromm |l king, and pasteurized mlk of |ow
oxygen-after a | apse of 48 hours frommlking. Area val ues of

sul fides were neasured in the manner as descri bed above. Now, area
val ues of sulfides in pasteurized mlk of |ow oxygen-inmediately
after m | king, pasteurized mlk of |ow oxygen-after a | apse of 24
hours fromm | king, and pasteurized mlk of |ow oxygen-after a | apse
of 48 hours"pfastalmizeiiInhllm@?lawe)xyg@iman@lﬂatwytaﬁeanﬁain\gal“p&te:nﬂrizsd;kﬁlkabékawn

Unec 45t o0 BaRLEUE S s e SRS DL S gl T

oxygen- i mregatehieraf h eo@hh'ﬁbﬂﬂﬁdﬁ@&ﬁlﬁﬂﬂbl‘zed mlk of |ow
oxygen-after "a | apse of 24 hours from m [king, and, pasteurized mlk

of ow oxygen- aflfeptoglave sew metk W dheiged 1ftp @rﬁﬁrﬁ ¢4% (egichhnsaled | B@KEWUG
val uos comageihd § rauRdLltk AL RRSL B G| A €0 val ues o
m | ki ng, pasteur |P2gd Srehbes ocﬁmpnwomxe;ﬁgbme%a‘reaavalmsl dpsifidef anhghwadissted

frommlKkin st oW _0X se of 48
hours fr omf?g?rﬁekﬁ‘ﬁg ’\%@T @it Eﬁé‘reglni‘j}( IBWIX"?% Jrg?cgge{)'aal%ﬁ%@l%lpgsm fides
i n unadj ustReepasddatilit gEdwBxyien-hfleraripto?ge hotRer®h iéiking0dnd pastenrized
controlling %?neratl on and increase _of su]fides.was achi eved by

adj usting tIREK af LB VEE-8%TFe RPN (8 RerEETUR M%w | evel . As
deSC%bed above, ﬁ@qs%ﬁ&}vé %reatv!i'lﬁeé'6%1?916@(21%‘5‘{?&{%5'[cﬁ%lrﬂéﬂ%ﬁ%éﬁ?ﬁjdeoxygen

concentration of rawmlk 1s 'ow | evel, the greater the

effect of JOMPS) ﬂlﬂdrfbme@k*il 'géh]e t(DMESam umdwé@d@aﬁﬁum& gk pasteurized
concentrat i of Wy, )Eazg J% }glkugcgﬁ%{e}’faﬁfr nﬁ{i’cﬁ{g g fkcgﬂcﬁg ok ANOtter 2

Based on tHhe Vi ewpol | ower oxy en

concent r at ilgrseof 24 hewys rﬁ:olrzkmilkhg grde;&B'euntddenﬂk béhm ovfycemaﬁercﬂ lepyecpf 48
deterioratlon | ua1 and flavor of raw mlk which was in the
envi ronrrent %‘?Ef' flavor is somewhat |ikely to occur, it can
be said that contAIrai Valig ccfrsumaagrengnehssmdluvéré 10XV GEe s Eonitertbatd, on

of raw m |l k at w | evel r t|mn ing is .effective
for obtaining pa W%@BUWPES#%% 1118656 ‘5;1 WEA‘R& ogYﬁdP’me&éately
descri bed qﬁ@f«/ﬁmunta ?@%z&chﬁﬁﬂc%‘fﬁﬂv biyg]teh%ﬁeamaﬁsé kf 145hduifs BE@Milking,
condi ti on, npar ab e effect of controlling cooked flavor.is

obt ai ned byané ﬁ?-frt%‘fﬁfﬁ itk ofjawiaayigsy e @Aanfépéﬂ% hpws TrsBgiipg doxy gen
I ncreases (9mpadRRM dtka VR Eof EXRIRLuRhdjusted pasteurized milk.

As to area values of dimethyl disulfide {(DMDS) and dimethy] inisulfide
(DMTS), pasteurized mitk of low oxygen-immediately after milking, pasteurized milk

ey

of low oxygen-after a lapse of 24 hours from milking, and pasteurized milk of low
oxygen-after a lapse of 48 hours from milking showed lower values compared to
unadjusted pasteurized milk.

Area values of sulfides in pasteurized milk of low oxygen-immediately after
milking, pasteurized milk of low oxygen-after a lapse of 24 hours from milking, and
pasteurized milk of low oxygen-after a lapse of 48 hours from milking were generally
lower than area values of sulfides in unadjusted pasteurized milk.

In any stage, the effect of controlling generation and increase of sulfides was
achieved by adjusting the dissolved oxygen concentration at low level.

As described above, the earlier the timing at which the dissolved oxygen

concentration of raw milk is adjusted at low level, the greater the effect of controlling
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(Concentration of sulfides in raw m |k subjected to reduction of

di ssol ved oxygen concentration after a | apse of 24 hours from

m | king by a nethod of degassing in vacuum at nosphere, prior to

heati ng) Sul fides concentration was exam ned for raw m | k subjected

to reduction of dissolved oxygen concentration after a | apse of 24

hours frommlking, prior tg heatjng. |In order to |lower dissolved

oxygen condERETRARY ,mgeﬁsétqﬁ}é‘ﬁ"{@ﬁ{ CRAGREEUAR W hl\?&@&ﬁﬂhv%lf’ﬁ%?é’ﬁﬁg?célsvvas

used. The ngthad @f fegassing in vacuum at nosphere shown in Exanple 5

was applied to unadjusted raw mlk after a | apse of 24 hours from

m | ki ng, and theBd# e diewpring drat derewat thatissmvadbexyeer ernsanifasiop of

ppm (tenper.at ur. C) from1l1l..2 .

o T aw 1 b B (e e e B 8F By BB oo bt FRF OBREL A

time 1 mneiit) whichess is tiephescanet hawhith ofhdjor stse cheprhst lduetyi wedcu) & k"

and "l ow oxygen  (degassed)-2.1 m pasteurized m | k", respectively.)

In aut ocl a¥d? B &wg%iai R }wrrafg Sieae eageeéﬁﬂmﬂﬁ%ﬂp 7 ﬂ‘é_é?ll%ﬂ&

"hermetic (GMLA] Rdarl) tAaNE Rra%08hE ANiN8a% RADHRIndFRRAFEM mifk ¢ith16

shows conparison results of area values of sul fides between

unadj ust ed gopdgediiy peedaviirl k and | ow oxygen (degassed)-2.1 ppm

pasteurized m | K., H.0Q. £5r QL stk bides dAheand@bues
Aoy e B B R e e B SR R o

of di nmethyl disu and di et trisu DMT'S)

unadj,ust ed cpmpémbleiefied: afichkiraliidg kovkeddaygein obdegd dyediry2gbuppm
pasteurized mlKk. .Ar val ue. of, sul fi des was [ i e manner
as descri bé’ﬁ%{%&?n g%wﬁk%ﬁgaﬁv%‘ﬁjﬁg}§€%]lan%ﬁS?Siqg 3??55%9 P%)glvoéé?yge n
(degassed)-2.1 ppm pasteurized mlk are conpared with area val ue of
sulfides in unaFj usted pasteurized mlk. As to area val ues of

di et hyl diF&@TPI%fe (DVDS), | ow oxygen (degassed)-2.1 ppm pasteurized

m | k showedch@siraiid deuBREPa Q¢ ik Yigei:stbloaddpash eBhiszdtedddyken As
to area val ues of dlmethial( trisulfide (DMIS), .| ow oxy
e

(degassed) SOCENERRTRLSF 8 iaDse 8H2Hheyes éﬁéh@&l%&yér%ﬁbag ohfsgassipain

unadj ust ed AR LeMEl ASEL N6y 10 KaBRoval ue of sulfides in | ow oxygen
(degassed)-2..1 ppm pasteurized mTk was generally |ower than area

val ues of sul fi d&sifidas conaeiteasiondvasasamined ferram ik subjecteshigrrafistsr ok
consi derati i NoB& 40 heatine.
concl uded td %3?19%%%@%@ i%gf#e%?fatg% #@gggggggf%ﬁ%ﬁ 0 ﬁelﬁﬁ]%yp re ?Jc1 ?E_ln é] i
di ssol ved oxygenIn order to lower dissolved oxygen concentration, a method of degassing in

vacuum atmosphere was used.

The method of degassing in vacuum atmosphere shown in Example 5 was

_——

Y applied to unadjusted raw mitk after a lapse of 24 hours from milking, and the dissclved
oxygen concentration was reduced to 2.1 ppm (temperature 7°C) from 11.2 ppm
(temperature 8°C).

These samples of raw milk were heated by autoclave (temperature 10°C,
retention time 1 minute) (these samples are named "unadjusted pasteurized milk" and
"low oxygen (degassed)-2.1 ppm pasteurized milk", respectively.)

In autoclave, raw milk was charged into a steel can (which is called "hermetic
container") having excellent gas barrier property.

Fig. 16 shows comparison results of area values of sulfides between unadjusted
pasteurized milk and low oxygen (degassed)-2.1 ppm pasteurized milk.

Fig. 16 shows area values of sulfides (area values of dimethyl disulfide
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concentration of raw m |k regardl ess of the nethod of reducing

di ssol ved oxygen concentration such as the nmethod of degassing in
vacuum at nosphere and the nethod of displacing oxygen with inert

gas. It seenms that even if the rawmlk is in open condition,
conparabl e effect of controlling cooked flavor is obtained by
carrying out pasteurization before the dissolved oxygen increases to
5.0 ppm or (DM@S) Brdi difrclBebtisifide DMITS)} henbijavedgssterfiEedmilk prndlogr aph
showi ng tenporal . chan of dissolved oxygen concentration for the
case wher er%yg%qd@%ﬁs%j%g]eﬂplﬁ&?ﬁ%%fz?gmﬂgn of rawmlk is not

adj usted, and f o bealusaE@siEene nith 656 Male MXNEERs dorebat dbate.on i s
reduced i nmedi ately after m ki ni%q and retained in an open cont ai ger
S

and a hernetic ceéWraprearvaluerpgsuliajes q praptysenuisregedenh 8PRIP2ERHITG

of beany fl a f : V\{h@ﬁ i v fation of
raw ml Kk i sﬁ%ﬁgéreggﬁaé%ggﬁ élzagﬁ?f oree?frlsglﬁc?gglens m@?ég%g?tg%ggrgx gen
concentration i s Asedacedaiuemetidiaetlyy datifide (PMIS) npvaeory e degereet)iZal an

open contai ner and .a her ic container. [Fig.. 3 5.A graph i.Ng
Conporal . cIALReEEr SRR St ORAT YAl bt it BR8N
dih ssol ved 0xygen AQep @ﬁlﬂtvla%bé efdiefettiyhwisaiflds (DMTR) load¢>g@Emguegasseﬂ)*ﬂof

t he cases ere dissol ved oxygen concentratjon is reduced. o

i mredi at el PPEFRAICURFIGIRHG ShTeed Qrperdl Yaleaith Bpdi S aCHET AN a
hernetic contai N@le, {dmdof hlfidds H BRS8N dgass&ITPOT BbmGAgBaeRd ofilk was

di ss@l ved oxygen concentration for thé™ case where dissol ved oxygen
concent r at igsneraly Joaar Hiahlargasvabiss ofsijlidesad nngdynstechpasteyssed Hbr e

di 550l ved 0XYgeny£ONEaRt &AL A diSerd EAHAAH: [ATRLI A ELovaE: Bk ikidihe

for the case where ssol ved "oxygen concentration Is rec after a
| apse of 24ohduded that@enemiibkofhgplfides dai by cadtrelledberadneing diiselved waigen

oxygen concentration is re.ﬁc%d fter.a | aps 0 8 f
m Ring. T Er By A eI GRR s Bl e b IS S
concent r at icofcehfttidrh@ch as thewhehed othegsningdd vacupgen moepicen trdihe orethafd of
raw m |k is. npt. adjusted, for the case where .
displacing oxygen with inert gas.
It seems that even if the raw milk is in open condition, comparable effect of
controlling cooked flavor is obtained by carrying out pasteurization before the dissolved

oxygen increases to 5.0 ppm or more.

Brief Description of the Drawings
J o [Fig. 1]

o

A graph showing temporal changes of dissolved oxygen concentration for the
case where dissolved oxygen concentration of raw milk is not adjusted, and for the
cases where dissolved oxygen concentration is reduced immediately after milking and
retained in an open container and a hermetic container.

[Fig. 2]

A graph showing temporal changes of beany flavor for the case where
dissolved oxygen concentration of raw milk is not adjusted, and for the cases where
dissolved oxygen concentration is reduced immediately after miilking and retained in an

open container and a hermefic container.

[Fig. 3]
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di ssol ved oxygen concentration is reduced i mediately after m | king,
for the case where dissolved oxygen concentration is reduced after a
| apse of 24 hours frommlking, and for the case where dissol ved
oxygen concentration is reduced after a | apse of 48 hours from
mlking. [Fig. 6] A graph show ng tenporal changes of dissolved
oxygen concentrat, on_ far the. ca re di l, v :
concentration of Ar%&?%’fc}lqg&u\}ﬁe O?ag RSk 8%%%%?%&tcggcegeé%%%i%gﬁlé%lﬁsc ase where
oxi dat i on idsssoietd agydestcedeenandof ofratvhelicane: sdjested, dhd fokvechsepaylgea
concentration js reduced to 0.8 ppmi di at el fter mlking.. [Fig.
7] A gr aph SSReRKFH GYEHSERERT mé@%%@a%aﬁ' S A
case wher e ,,di sSRAMEPMNABAGEORESMMEati on of raw m 1k which is
suscepti bl e'to spontaneous oxidation is not adjusted, and for the
case wher e [Bigsébl ved oxygen concentration is reduced to 0.8 ppm

i medi ately after, m lki.ng.. [Flg. i -

of dissol ved oxyf;&‘e%qrﬂ5 %énﬂég’ﬁ?ﬁ‘geh%gﬁﬁ]f%@g?%gﬂ%%%ggwﬁ%g%%%gﬁgéﬁaeg%?d?%es
oxygen conessetwiatd dissaifed @wea béncaltrationio$ riva suilkde pbi ddfuetetipfor the case

spont aneous ,oxi dation is not adjusted, for .the ca er e..di ssol yed

owygen 36, CUREAPREGHTEE TRt & a0 eg ar LY B QUEnS Aosife

hours fromepdeldticngdisaited Oy sk Bonce@sBionheregueidsFrl ¥ s yIERours from

concentration.is reduced to pmafter a | apse of 24 hourfst from
&

5.0 p T

m | King. [ FiEKIng pndioyrthppass RGRIe{SORNH SFsTencIparyestion Ishesenapiter a lapse
concent r at i,pRg {0k e, GaRKWhere dissol ved oxygen concentration. of
raw m | k V\/ﬂl__C%’l I's | nsusceptgi bl e to spontaneous oxidation is not
adj ust ed, {%e. ilhe case where dissol ved oxygen concentration is
reduced to 2.0 ppm .af : 2. r 1L ki
the case where d?‘s%%ﬁ‘ v%lgl%%%ggjﬁ%é gfrll%ll?% ra F%%JI icgﬁgegl&%@ggt% f I(r':)h%%qf)é ‘g%er%e
after a | agsecleéd @4vganwoscehtrammiflrkwmglk s Eogadid8dd, Afha pdse sHiew ng
t enporal changes, of hexanal . concentratjon for the case.wher
i 350l ved ORYUE CBREBROTIETEIPar "Faor R GRRe oS oo for o 5% o
spont aneousvhe@diskalieddxl Gerincatiakish @ded@rnd afief a ldpee cBichohefrem milking,
g:c ngl xgﬂr g%([%/ &g nﬁhefﬁqgé%%{ea iés% veldsoxygre%dc%%ggnt}a%og islregyc@d% tef ar lagsel c?f%r%e

hours from milking.

[Fig. 6]

A graph showing temporal changes of dissolved oxygen concentration for the

case where dissolved oxygen concentration of raw milk which is susceptible to

I

spontaneous oxidation is not adjusted, and for the case where dissolved oxygen
concentration is reduced to 0.8 ppm immediately after milking.
[Fig. 7]

A graph showing temporal changes of hexanal concentration for the case where
dissolved oxygen concentration of raw milk which is susceptible to spontaneous
oxidation is not adjusted, and for the case where dissolved oxygen concentration is
reduced to 0.8 ppm immediately after milking.

[Fig. 8]

A graph showing temporal changes of dissolved oxygen concentration for the

case where dissolved oxygen concentration of raw milk which 1s insusceptible to

spontaneous oxidation is not adjusted, for the case where dissolved oxygen
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[Fig. 11] A graph showi ng tenporal changes of hexanal concentration
for the case where dissolved oxygen concentration of raw m |k which
i's insusceptible to spontaneous oxidation is not adjusted, and for

t he case where dissolved oxygen concentration is reduced to 2.1 ppm
after a lapse of 24 hours frommlking. [Fig. 12] A graph show ng
hexanal concentration for the case where heatin conduct ed

Wi t hout adj estcaetreticofis wilsedlty 8d py after adanse ohiL4 g@ur@ froof miligng rand Kor ther
the cases wh

e and o ot e hett AR8EE D RIS R SRS BT L EIHEE b, &b

heati ng washagnfustedkingnd for the cases where dissolved oxygen
concentratign V\ﬁs reduced to 2.1 ppmand 5.0 ppmafter a |apse of 24
hours from %Ki ng, followed by 24 hours retention in hernetic

condi tion befor eA%'EéBH‘éH&WlﬂQ téh?ﬁbtrh NGandekio@hesbAhl cﬁn%n@sﬁﬂo&ﬂ@‘ﬂe‘&se where
cooked flavor for the case Wwhere heati ng was conducted w thout

adj ust nent @ssolived el genccongggretot ohtenmilh tiheeh 1B inspsprptible ko spostanedies
cases wher e, ﬁ‘dg?o%? X(fetddd%’éég f&ﬁgn%ﬂ%%‘% %:'d?s@o &1@35?(%%9% Bt?;ﬁ%nji ateq

and 5.0 ppn1a 58" of ours from eatln
was conductted.0 pmd afiera Ilapa dfaddnunhfese ndlksisy hwdetbr tIﬁe?case(wgan dissolved

conoentr ol gn. s LESOR 0.2 SO B4R, BRDANSH. JABSRAL 2

condi.ti on begfone]jconducting heating. [Fig. 14] A graph show ng area
val ue§s of sulfides (area values of dineth I disul fide (DVDS) and
di met hyl trisul f i/48aPDRACSYING fARRoAECEARSCS 88 herapl cRASEIaNQn g diesgse where

wi thout  caopduglling Qéﬁldéﬁ’ééﬁ%%ol%fﬂkxﬁﬁﬂk%@ch%!&%btﬁa@é‘fb%%ﬁt@ﬁéo% of
raw ml k, pasteuri zed m | of | ow oxygen-2.0 ppm pasteurized mlk

of | ow oxygc@xmda&loo iqy;mﬁadmfadg andtferithgmwase wleqraﬁﬁafdvqﬁamyém Ponsentpation is
t d t d
(ot alned PaskeMZed A ln0l LAY OHIRLAQAARATD rotained L

area val uedFgf 13ll fi des (area val ues of dinethyl disulfide (DVDS)

\?\,in'([j hgiu,[re thyl tri S.AILJL“rfaiJﬁi %oﬁv%‘?e)lﬂpoirg c%%%}e%%{’ hezxeaglal concenm!a f'orshe cagé \evgere

dissolved oxygen concentration of raw milk which is insusceptible to spontaneous
oxidation is not adjusted, and for the case where dissolved oxygen conceniration is
reduced to 2.1 ppm after a lapse of 24 hours from mulking.
[Fig. 12]

A graph showing hexanal concentration for the case where heating was

7 conducted without adjustment of dissolved oxygen concentration of raw milk, for the

cases where dissolved oxygen concentration was reduced to 2.1 ppm and 5.0 ppm after
a lapse of 24 hours from milking, and then heating was conducted, and for the cases
where dissolved oxygen concentration was reduced to 2.1 ppm and 5.0 ppm after a
lapse of 24 hours from milking, followed by 24 hours retention in hermetic condition
before conducting heating.
[Fig. 13]

A graph showing cocked flavor for the case where heating was conducted
without adjustment of dissolved oxygen concentration of raw milk, for the cases where
dissolved oxygen concentration was reduced to 2.1 ppm and 5.0 ppm after a lapse of 24

hours from milking, and then heating was conducted, and for the cases where dissolved
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conducti ng adjustnment of dissolved oxygen concentration of raw mlKk,
pasteurized mlk of |ow oxygen-inmedi ately after m | Kking,
pasteurized mlk of |ow oxygen-after a |l apse of 24 hours from
m | ki ng, and pasteurized mlk of | ow oxygen-after a | apse of 48 hours
frommlking. [Fig. 16] A graph showi ng area values of sulfides (area
val ues of dinmethyl disulfide DVDS) and di rret hyl trisulfi dﬁ%%%&)
in pasteur |0§é2fnrﬁpﬂ¢@ﬁ§wl‘éfhwﬁ%feﬁé%déﬁ 2li R ard SO manadier AderaRp t of
di ssol ved ; I
(degassed) T3 aERRRRBLERbY 20 o0l 0 n i Rrfcic PO B copducing
control l'i ngemsin. fl avor in raw milk and pasteurized mlk, conprising
conductl ng@\gv\gﬁat ment of reducing dissolved oxygen concentration in
cour se n mlking to pasteurization in processing of bovine

m | k. 2. The met chyﬂalm‘sh@wmgr@bdm@esqfffsulﬁﬁay@realv’ahreawf&mﬂém;amtu Ifide
pasteurized mlk accor

wh h
reduci ng diR¥BI Y ead éiﬁ}ﬁhﬂ t@%ﬂg%@%?siﬂn Pﬁgt&grtl‘)?rrﬁl’ef??ﬂﬁ‘e‘ﬁﬂ‘\%ﬁfﬁ n%eﬁig“ﬂ’(%‘i' s
after ml kifgn s, Jd;esfﬁ@lm% 1Q61v60BL fgeh Ichﬂ&q%a‘ o &ﬁv@rmam pad AWzl Kailk

and past eurl zed ™ according to claim | 2, wherein
di ssol ved QﬁB@WKYQOMMMtHa@RUT@dK@ﬁt of lew cawgelrS O M@%dﬁé}ﬁe%@d

treat ment ek &AUCINE, A SAR! XE PGS LANGANL BH ettb blopm and

past euri zation ntr |ng 0 Yor “iirraw nil k
and pasteuratameﬂ pestekrizatmik di’ gy boygenys. Opemof claims | to 3, wherein
control of Iavor is achieved by conducting at |east one of the
fol |l ow ng ]1'5 (1) control of spontaneous oxidized flavor in raw
mlk, (2) cont rglar@ih sgewarg%em@a@dif@mma@gae@smm of et disu(fRe
control of cook%d “f lavor andﬁé@? rol o H ﬁ% gn g@%

i ncrease ofDMIAYipaedmathylirgl T§ )18@5%‘[1““1&??‘2[‘3 ¥hich Egted; wthogty

m |k and p@ﬁdﬁb‘ﬁdgzﬁﬁluﬂnleﬂft of%?s%@l'izgd BchIeﬁ c@ﬁ@n’fﬁaﬂ@n ¥hesahil tageurized milk
spont aneous _oxi dized flavor is eany lavor. 6. The metho

of
cont r ol | i ngf lepfosyReR-nmdiatelingtarindllang na@tglewﬁ.ra@aorﬂpwwwzerae%radﬁﬁf@
to claim 4 Wﬁ?é ?ﬁqg'ﬁllﬁlﬁlrf nﬁ?ﬁfﬂfeﬁ%?eﬁ {%?flo @1’1 gﬁ&‘iﬂla{né’e@@hﬁms

group conS| sting o metﬁ’ thyl disultide
(DVDS), an@odimitihgl
[Fig. 16}
A graph showing area values of sulfides (area values of dimethyl disulfide
(DMDS) and dimethyl trisulfide (DMTS)) in pasteurized milk which is heated without

conducting adjustment of dissolved oxygen concentration of raw milk, and low oxygen

K
k'm':/

(degassed)-2.1 ppm pasteurized milk.

38



trisulfide (DMIS). 39

CLAIMS

1. A method of controlling off flavor in raw milk and pasteurized milk,
comprising conducting a treatment of reducing dissolved oxygen concentration in a
course between milking to pasteurization in processing of bovine milk.

2. The method of conirolling off flavor in raw milk and pasteurized milk
according to claim 1, wherein the treatment of reducing dissolved oxygen concentration
is conducted within 72 hours after milking.

3. The method of controlling off flavor in raw milk and pasteurized milk
according to claim 1 or 2, wherein the dissolved oxygen concentration is kept low after
conduciion of treatment of reducing dissolved oxygen concentration until
pasteurization.

4., The method of controlling off flavor in raw milk and pasteurized mitk
according to any one of claims 1 to 3, wherein control of off flavor is achieved by
conducting at least one of the following controls:

(1) contro! of spontaneous oxidized flavor in raw milk;
(2) control of generation and/or increase of hexanal;
(3) control of cooked flavor; and

(4) control of generation and/or increase of sulfides.

5. The method of controlling off flavor in raw milk and pasteurized milk
according to claim 4, wherein the spontaneous oxidized flavor is beany flavor.

6. The method of controlling off flavor in raw milk and pasteurized milk
according to claim 4, wherein the sulfides is at least one selected from the group
consisting of dimethyl sulfide (DMS), dimethyl disulfide (DMDS), and dimethyl
trisulfide (DMTS).
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