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
specific, the present invention relates to a nethod of controlling
off flavor (abnormal flavor) in r SWEYRRIP 51957 pasteurl zed mlk by
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" nat ur al nesgtment to such a degree that quality and flavor thereof is not influenced, as well as
fresh milk (raw milk before pasteurization) including crude milk (raw milk freshly
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 collecting 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 3°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
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pasteurized milk, and hence quality management 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
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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), dimethyl disulfide
(DMDS), and dimethy! trisulfide (DMTS), for example.

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

On the other hand, when spontaneous oxidized flavor 1s found after
pasteurization in a milk processing plant, shipping of products (pasteurized milk and the
like) must be stopped.

In erther 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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a receptof tag1 IFF to pasteurization with inert gas (nitrogen gas)
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tank (receptor Ihankdr tahiteEveabiGepisaitesssatty to control off flavor in raw milk and
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
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generation of carbonyl 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

iresh 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
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Japanese Patent Application Laid-Open Nos. 10-295341 and 2001-078665
disclose methods of producing milk with excellent flavor by deoxidizing fresh milk

under aeration with inert gas (nitrogen gas) followed by pasteurization. Although they

"

describe 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 1nfo 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
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find a factor that controls so-called spontaneous oxidized flavor
oxidized flavor, and promoting the consumer's desire to purchase milk.

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 spontanecus 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, control cooked flavor which is problematic in quality and

flavor of pasteurized milk or contro! generation and/or increase of sulfides 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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genér at i orfricaekaddtreroppr generation and/or 1 mcrease of sulfides which are beheved to be
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 to 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 is 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 in raw mlk and

pasteurized ml ich is featured by a treatnment of reducjng.
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of spont agﬁ&%d%gﬁg%ﬁzgg@@m%@ féa%Weﬁrb# kK ffeﬁtmén%; re@¥ARPHR oGOt 1 Ol

of beany flavor I des ose generation and/or intrease IS
cont r ol | edxygentcheceabetien ¢andatted ireths togne fronl retkied 4 paosauriretigrioup
consi sting_of dineth ulfide (DV5), dinethyl disulfide (DVDS) and
di net hyl g?%fﬁFEﬁﬁg)%%Rﬁ%n. hbxg, t%e pasteuyized m | k proéosed)by

t he present invEm irenmest @diredessedsdived wsiyggh ddreemmtiboéh @hducted in 72
controlliﬁg off flavor in raw m |k and pasteurized m |k of the
present i AVERFHENMHE gescri bed above. 7 Effect of the Invention

According to th@h@i@ﬁ&ﬂbn&ﬂ#ﬁ@&h@ﬁemhkmhﬁr&ﬁﬁ%@Qﬁ%oh@dQ&?ﬁé@'
so-cal l ed spontanequs oxidized flavor caused by spontaneous .

oxi dat i onCeHceRtagiion the cppdisian inswhich disselypd ewygsa sAgcentraiesy is lgjEaek®t i on
and/ or ing&ﬁgﬁgeggﬂgghbonyl conpounds such as hexanal which are

believed to be causative substances of spontaneous oxidized fl avor,
cooked In the above method of controlling off flavor in raw milk and pasteurized milk

of the present invention, control of off flavor 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.

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 i the above is at
least one selected from the group consisting of dimethyl sulfide (DMS), dimethyl
disulfide (DMDS) and dimethy! trisulfide (DMTS).

Next, the pasteurized milk proposed by the present invention 1s 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
controlling off flavor and applicable in production of mlk with
excel | ent Effectpfabd nyertrost 1 avor. As a result, it is possible to
effectively uti r | t e r. stably
orovi di ng | ndustFAArRg & It ERR F Rttt Oa e 5hGR &

little sp@;mmlemﬂmeﬂ ﬂ&d)rfchmd)by spscﬁﬁajmngoméat&mtofmmmﬁll@&l@zebtsaahme

or stop of i of theraw aste ed mlk ca se b
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controlling off flavor in raw mlk and pasteurized m|]k of
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concentr aEﬁcQP 1h&e]a$e|"b% Eﬁﬂil_é%h rrhoagé Slebig, 4O rangﬁfvg Wi LALLOS doBid e

processing s treat ment reGUC|ng di ssol ved
oxygen cofigesnt 11ha1tebp pomtsol pnge b€ flabbryin roe ndl]xcﬂrddaasﬂeufmadhnﬂk s after

m | ki ng. Furt her, afte conduc: the,tre

i ssol ved oxygeRtROERnt ToeToR Porads fERureRtmes WEdh S ehgessed by
condi ti ontiemhbd bt €bnerdDIngadl Daygend afdineslBtl plodastidnSoflngi¥k whh ekcellent
pasteuri zati on The control of off flavor in the above descri ption is

achi eved BYyalisy apgatorone of the fol | owi ng controls. (1) Control of

spont aneous oxi gk ??quﬁﬂ @Ys%os'sx Ier t@‘é’ﬁ%ﬂx‘ély util&e agﬂE'&lﬁf?ltl edoudRBeAALLON
and/ or increase of hexanal; 3) Control” of cooked flavor; and (4)

Cont r ol ofwagte e steblyoprosidienindushioalyzaveildfle saw friliawd pageunved milkawtle,
the contr ? tle s&aoﬁt%%bﬂlg%ﬁ%‘r%fi%bgf ?eedﬂcfg 8&1611{1#' g&%ﬁ%g of Sob 8F shipping

exanpl e, eany Tl avor ose @ ner at
and/ or i nof fhasew iaad pmemrrzedi brelt aansadha@ sabutaeedus oatdizeddhtvonard pmhrmtmgd

fromthe grou consl of di met sul fide (DVS), dinethyl
di sul fi de%ﬁﬁQ%%) eﬁf W?haferfnélg fide (DMIS). In the experinent

made by the present inventors, any of spontaneous oxidized
Best Mode for Carrying Out the Invention
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.

—

7 Here, the treatment of reducing dissolved oxygen concentration 1s preferably
conducted in 72 hours after milking.

Further, 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 flavoer; and

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



flavor in raw m |k, generation and/or increase of hexanal, cooked
flavor and generation and/or increase of sulfides are controlled in
the raw m |l k subjected to the treatnent of reducing dissolved oxygen
concentration. Therefore, by conducting the treatnent of reducing

di ssol ved oxygen concentration of raw mlk, it is possible to
execute any of control of spontaneous OX|d|zed fIavor inraw mlk,
control of genefatheghomiicsonirplcrisagarrounexdivad laeerin F%}’Vﬂtﬂﬂﬂs &soked

flavor an@xgﬁﬂy&m‘a Oig@egﬁl; %}%\;Ogﬁ,ﬂqﬂé ANEHACHERRS %e;&%?,(t fi')‘?%(:\“é’cﬂs@ﬂ

are enpl oye or control avor in raw™m past euri zed
ml k. |n chetrotedhotheaboroistat tehbtiong selikfted Frawahe gmupammtiﬂg ddgnethyl

pasteurize eat nent

o 1 educt g ar e Dea sty b s AR o BT B Py

conduct ed at anyn peicRperifiert infide b tliehﬁemtﬁnsembﬁ; BT spohthidong oﬁ:ﬂiied
pasteurization. The .course bet n m | ki ng, and pasaegrl zat i 8

i nvol ves EOH‘IBITF‘B\RWIﬁ‘g geheEgpn an ngy KT §9R¢ Hg FEofth 930@9 88@%3"}% a
mlk coll %ﬁ&/bf‘&c%e%ﬂ%‘oi‘ sﬂlfﬁie§ afersoﬁ{raméﬁ Mﬁé Akl Bk kibjediad Mthe (réatmem of
transfer froma mlk collecting tank in farmto an ker (vehicle,

mari ne veshicing digsplyedprygen(canceniratietport by a tanker and (5)
transfer from aﬁa?rl@le éfbg%oﬁdd&lké A ?ﬁéﬁt%%e%d&,'gﬁﬁtdﬁ%ﬁ%?% éQ}Eg%ﬂ

Al t hough sone o renent’i oned s eps
accept anceot@ntrpficndf rawenido et posblotd deede ahhef ¢aneal afsponfhedqueduci ng

di ssol ved o concentra ion C|pal be conducted at  a

ot treee. ealAS e AnEERY i R dToY B P et P A KSR e
concent r atbseddiavbrumd dbintrkl Granbiati6oRe6t igehehdt ARYIf@Es WhRh are employed

i nstrunents, tools, and apparatuses described ._below. (A in a

hosepi pe & sontralling 98 Hpverinriaw milk RihepstUSRSEBNIE (B) in a tank
installed in a §amud@hodld baedting of fldof Ml HOL arﬁﬁlt)dﬁflﬂir&&ﬁ%}lk (E)

in a hosepipe or in a pipe for transferring fresh m froma ml
col | ect i ngotoatikg toths prasamfikayention, the trafpisnat @ﬁfgqu&%ﬁsmlvdd oxgg%lD) in a

tank of tg %Btra oG 1 Iprl %gl%&%@h&%d% a g@pomtpl s zgrﬂﬁér f%bgf\%erﬁg

fresh m | roma anke roce
vi ewpoi nt nofkired atdl pastenszationg pasteurized mlk with excel lent quality
g)r(]s g];:,]a\églr,]é e:{: r ;ﬁ? gr er];e ert\%gent IlhII IHL gﬁd %Esﬁé"&n@%%n 1%]:10 ves HaCIfn I?ov%h%%‘%lpgzed
(1) mitking 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 milk 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 conducted in any of the instruments, tools, and apparatuses described
below.

(A) 1n a hosepipe or in a pipe used for milking from cow;
(B) in a tank installed in a farm for collecting milk (milk collecting tank);

(C) in a hosepipe or in a pipe for transferring fresh milk from a milk collecting tank to a

tanker for transporting fresh milk;



of raw mlk is conducted in a short tine after m | king. Wen the

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 @)Lk |sg§dgan ageousl y inmproved. Wen the treatnent of
reduci ng ¥oncentration is conducted imedi atel y
after m | KEM al Hbs@hpip@bin ae}ﬁp'e%tﬁﬂﬁmﬁemgﬁn@mfﬁhlﬁs@mﬂckﬁwmim raw
mlk, generation and/or increase of héxanal, cooked flavor, and
generati ofTEABH Plinfcr ease of sul fides are control led, and it is
possi bl e to maxg t f n
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effect can.be exerted by conductjn eat ment of reducing

di ssol ved T BYF 1%%%8%?& %}P‘Pr%)tl“g?ﬁ% lﬂ "&t the tine of mlking or
in 72 hours aft @heRithkdiB@lvddtoxyser@micERehtiba of NGk i hautddaatanast of
reduci ng di ssol ved oxy raw. mlk in shorter time
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control li
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gener at i opagadizetion aicsuchsav ofilkhexdiratageousbiolgdotddavor ,  and gener ation
and/or i ncrease,@af I r t t
reduci ng di ssol Q/Agl n%lé Jr%%%(g:lgnocﬁg?\ U%m?” de%sgfvfe 8%X%ék% ﬁobge%ga%éélﬁ g? Eﬁcf’ tég
72 hours ;mmﬁh&ﬂ;&kﬁ@‘ mmm@mrmfarm anyoifeppiteteenabkigized fl2dortiouas nﬁ]kom

m | ki ng, and nost referably. i el.y after, mlKki.ng. The netho
of r educi R earEE ol TRSRAY OREEn OtkE Pror ey pad fgpciease
parti cul akhifidéd 4k t8strolfel arRiBI¥Ro8sibld @8 A finhdlyl dteM e B NTITHARTHG oBF
di spl aci ng oxygen with Inert gas and the |i ke t echni ques may be
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used. I n fiAecrideamylreangrastgidfrarillhg oxygen with inert gas, use of
aeration (bubbl gpgl a%utlva%ars%?e ﬁﬁé@&%ﬁ% Cae&ce@?& Exﬁé if¥fer Hinidng, the

conpl i cated apparatus. Wien oxy n I's d by 1 er gas,
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range of ol've concen ration
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executed is not particularly Limted, rdi ss ved oxygen
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of the effect of controlling off flavor in raw milk and pasteurized milk by controlling

p—

any of spontaneous oxidized flavor 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 raw 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 techniques may be used. In the technique 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 1s easy to handle and inexpensive.
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i nprovenent of the effect of controlling deterioration in quality and
flavor of raw m | k. According to the experinment conducted by the
present inventors, in order to control the spontaneous oxidized
flavor of any raw mlk that is enpirically susceptible to

spont aneous oxi dation (poor quality) and to control generation of
hexanal , it is nece sary to control the dissolyved ox

en
concentration of FEFORYT KeSEHPIEOT, Hif Wqﬂ%lsran%ﬁrf}ft%oWF%g?‘Y%‘F&nd in
order to CQRtdn@aiibhe: HOARLINRAYE Pdudesied rédRMRrdiQbLaM¥xydeaw m | k
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infl uence%e@éﬁsﬁ?%@%ﬁﬂ)lﬁfé‘tﬂésﬁh@@ o&{z%%%o k&fﬂﬂﬁ@ﬁ 6f Qavplfmlk?& AN Jess.
seasonal variations. In general P I's managed I n gogg quality
condi tion (re3|§hamtOﬂmrh@pbnt@ﬁedu§oauomh@smmumwGMEnemawbﬂmeweﬁwmhen
thefdlssol X trat e ti

troat nont "SF o e aTEEly YRk RyBk e bk BB REA LA RE

5 ppm anyo ocbnttdigewa)ﬂimmfemumadm pbmeﬁdr&icawﬂomygem anvcentrkiongEner atilikon
and/ or incrgase of hexanal, coo edgflavor ﬂﬂ generatio and/g

i ncrease GFYSHP PRORISVIdFRa CUBRYRYIF IPHRC o4 AP HENSBPEERIOG Ot BEHRIA LTt Higt
of f f|aVOFredIﬁedBWcBﬁdehtrét%df@Sﬁ hiegd Mk can be exerted. Even i f
raw mlk is in such an enV|ronnent that is nore or_less likely t
generate of f fl Aether Waels & pefdgicd umeegalgmngraf dé&ﬁﬁlyeﬁpm%qnd:ﬁneﬁm%@l
time of e’é?ﬁ}étti OPJXCC!P[P)% c}fﬁl‘?@ﬁ%&tq{f récﬁQHﬁr' d?&ofveﬁ%‘%g% SN I on of
concentration ram/n1 [ ower, any of —the spontaneous oxidi zed
flavor in ra\auwﬂq is knﬂtgaeﬂeﬂathh@m}ualntd/@raw nnﬂceagé a@ﬁnsheocahblﬂlty tbl cooked
flavor an d ntr d
the of f actP SR RGR, AR eBh OAHFASE Moty BB G SRTbERHIGLipoB?
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oxygen concentrgﬁFSHdﬁfofgﬁ7ﬁﬁ Rsf “B?%Qé?gﬁ?ﬁf ﬁ? samﬁﬁPQOf

cow, and seasonal variations.

. ;
R

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 1s i 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,
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preferably 3 ppmor less, and further preferably 2 ppmor less. In
the met hod of controlling off flavor in raw mlk and pasteurized mlk
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 pasteurjzation. Here, the conditjon in

whi ch di s$8Pkeddlayey archecasritian ardey igrrerse A s lides aiseorEpied. Pr&t%@ﬁﬁﬁwé,

by preVenchﬁ'thlhﬁ%)BPf%{rorV‘i‘ntrE'w%M&ﬁﬁ ENER-ANHEE i &EYEd RErcifgsplyed
oxygen concentration of raw m | bp keeping the dissolved oxygen

concentration offhe dissatiédoratgen @queety@lon at Hhe tishé etexcottiaporittholredtmgnt of
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accordi ngly quali avor pas eurized i's O ed
by past euprefemglytmm anieny, lakd arreher prefoyisd 2 ppuot Ihgr even after

reduci ng di ssol yed o oncentra n of raw I t he
di ssol ved oxygexn g’ﬁﬁ%%ﬁ?i]%fthofiﬁo & PR APt 12 13t 11 %le““??do‘ingg

possi bl e beccrdiabhytHRPates: inteitiofl] dfter Whiducai %ﬁﬂe't%ﬁméﬁ#@fieHMmﬁ@@lssolved
flavor. As descri bed above, the treatnent of reducing dissol ved

oxygen coREEHIRNFration dessrbed heveayissiesicshiadeerthe op@dm@& Enphish in a
hosepl pe 9¥ssbl(}edﬂ"?g}0@ﬁ cUﬁc%qtrfstEJn 1@1(}\5 'ulgﬁ’ll Hafs{eﬂﬂhﬁﬁ‘ﬁf reathte%hdlh 93 tui""l | ed

inafarm éctin ecting tan osepi p

or iin a pmrmcifchssoi\redmgerrmqmgerﬁraesh igfiobkmdyr bmk@t,rﬁot kxaoll4, éxytpmgantmglk
to a tanker_ . far..transporting fresh mlk; in a tank of a tanker; or
in a hosef)f”bt%Ct ‘“}ﬁ“§e€|pe for transferring fresh mlk froma tanker
to a m |k proceEsemghtdgplradicing dis@lv@eroxy@nkxa@@erﬁﬁaoﬁlbsﬁm Wil xXiygping

concentration of raw mlk at |ow after ut f the treatnent of
reduci ng ai?esﬁaﬁojwéa OBX%WHE%E?EHFPE’H%WIE l%éNJ lb% qﬂgcﬁ%f coav&f 8% r ed
that the gBRAGREBAIN HMitKARPHAS:r Bhﬁmdinﬂﬁ@sl Mo tedy Qﬁ‘a&@f&@% b1t @ BnPf
raw mlk at low |l evel i's conducted in all instrunents, too

appar at us 88verif P@@télpfszeérwvi datis obinsHdyaseenzing she rew willepreiimpptvanht
after t heFﬂRRé{"ee\%)ﬁ%@tB# fefdh HB§61§§H§§>§{g§e 35196%L§a€dhdof r@&%ﬁé‘%y%ﬁé}?gg the

which the treatnent o en concentrat
execut ed. dispolvéd sxyzas epnqentratson mﬁ:@wmﬁt attlowdcm:ﬂ rivls papdblerem stglely ensure

di ssol ved_Qx 12 ¢ entx atl raw mlk in a tank and a punp.
Accordlngfy,}ég%r?ﬁlt sg?§ &F&g%ﬁ &% aken such as creating nitrogen

at mosphere in aA@ allécrxbrad aﬂsﬁveoﬂ]ucteagn@t bf fdi€ing Bebingd o:pigeP comdetir@tion
G Al e o Tk gy et For el I8 Easoaipe or in B oipe wsed o maliGng "
the i ntefl G Bilk et P osepipe or in & pip

from cow; in a tank installed in a farm for collecting milk (milk collecting tank); in a
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 a milk processing plant.

In order to keep the dissoived 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 level is conducted in all instruments, tools, apparatuses 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 1s important to control and manage dissolved oxygen

iz



As described above, the nethod of controlling off flavor in raw mlk
and pasteurized mlk according to the present invention is
characterized by conducting the treatnent of reducing dissolved
oxygen concentration imediately after mlking or at a certain point
of time after mlking, and by subsequently keeping the condition in
whi ch di ssol ved, oxygen concentration is | ow as |s necessary. |n the
present | FRASARTEIOD Aeae Rath 'REdatihander er. ofcoptinglsl JofmegneRskrershauig
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nmet hod of . Q&%§qg}uﬁﬁ¥entlon provi des effects which are

i ndust ri al revo uplonary, as preventing generation of off flavor
and preventi ng hAepdsscaibedsbovesihe aiethddaiﬂd:entralsngveﬁlﬂamr inmpwaniilngndf | avor
of pasteuri zed, Iher wor ds, the prese i nvention diff
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(Tenporal changes in beany flavor and héexanal concentration whe

di ssol vedreygipgenarycasneesnting generais of edudser ﬁmféw%ltt@&)oﬁqu @@mmermal

m | ki ng, 3

ner met e oads 28 WIS Fubioy il RREE L OMMDE k™, ALARE SR, b

concentramwemmuemﬁkmﬁhnnned@nwmgmadumﬁndn@dﬂbﬂ%dﬁmonmmnewﬂkhnu@w>mas

r edlljﬁeg L@%ﬂérﬁé ﬁ ;1'5 rgrelvkelngg ﬁnaﬁiso cﬁﬁ%r%lfr%%l conveRtionaP &s h t%%n?eer
concept is mtroduced for the period between milking and pasteurization.

1111;[81'101'

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

In Examples 1-3, 5 and 7-9, raw milk (fresh milk) which s 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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Over about 30 mnutes after mlking, the tenperature of crude mlKk
was cooled to 8C. At this time 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 mlk".

| medi ately after mlking, the unadjusted raw mlk was aerated with
ni trogen apdsetaigetinttHisIgpliGennjaderdxygen concentrati on was | owered to
0.8 ppm (tenper 74 : ] i i

concontr at 1 on yastpofeldhages i1 SRR M nd il SRoAhRRG) WE RIKASE.
a pl asti c whet tlssolhed oxygep ooncegastideawsas reduged aperctiatelf piérypediips ené

cont ai ner. tvx/niscfh is called. " oge.n ontz%i'iner"%' and a steel can

cont ai ner "L HF SPER CPRAP LIS PEATRETC SPERFty (which is cal | ed
"hernetic contaoreritbut IhLsRite Her HBHKRARC tHeMtBhyerBRDEE Crii@miTk kigs 0bolbdW
oxygen in oggn condjtion” and "raw m |k of |ow oxygen in hernetic
condi t i on® 3T s ¥ thisdinesdig disselyae eRigen crPowntraEst g mik 38 ° Resbahal

concentr a&ge%e%rg 8°€9 ﬁp@ﬁ@&u&gﬁ%ﬂﬂ @Y eetﬂ?sE:FUg\c,iv rgg&%«sn doR¥Eralibn Qhs

| ow oxyge open condi ti on, raw mlk o en 1n hernetic
condi t i onpoafiistdlevzsasad asa saferearossmpla(chitgel) inl the pa®e 0% Punabjusted ase,
the raw n‘in{ih{..was stored for several days at a tenperature of 2Cin
dark. Also'in the follow ng exanples, the condition for storage of
raw. m | k for selemadiatetloafeerwaitkise, tenpedaiietd @aw miBGrinaddaed withingrogkn

shows tenporal ,changes of dissolved oxygen concentration for N
unadj ust ed &4 FRRIdistop é’v_owge&l caflcin&ﬁ,ﬂ@i%%}?wqﬁe Eﬁ@fﬁ RBRA PSR A0
raw m | k of | owrh@awgenkifer WECHelss6lvePickh 0BnceirSidH &k IQYQIeRas
concentratjon was nmeasured with a portable DO neter DO 21P (DKK-TOA

Cor por at i 6Rargedgnrv iR ESRBIHISTOR PSS BPWIE B2 vRE GERTr SA5MERIFT PERPEBH

are sone i : {E 1 [y :
oAU oo e A oA | TR of | Qo h T 0 i Ofeainer
m | k) to bevingaxaten saabarsier propartyi which isstailed Erermanelcotignér bw Thaseeare
was adj us t 10 cnl.s I e. and (.2)..an el ectrode.of

et er was SUra g B PG oG e o L A B R oFw
numner i cal oxgdenén Wasnatieadndfivel. about 3 mnutes. |In this nmanner,

ol.abl o roscur enent, oo, colalnerl . Sealvod omen caneent et oo, o
concent r atb@pared amous Thddkusedd ta@Wn DX R MillNoOBe bR i 6RA 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
J 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 cm/sec or more; and (2) an electrode of the DO meter was put into
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reached a nunerical value which is conparable to that of unadjusted
raw m |l k after a |apse of 24 hours fromm |l king. Di ssolved oxygen
concentration of raw mlk of |ow oxygen in hernmetic condition
transited at such a low level that is identical to that i mrediately
after adjustnent. These results denonstrate that placing in hernetic
condition after adjusting the  dissolved oxygen concentration at |ow
level is &g dEtedyawmytk, padppiabilizpenanedsi vaHe wekjagd altelorhosh? Patyien of
raw mlk g tﬂ1§iﬂah§e\ferle %éﬁ%tgv&fs%ta!ﬁ%pl ng the dissol ved oxygen
concentration at Iow eve eeping the raw mlk in an inert gas
(e.g., ni trogenDgag)veépmm@neemmtlc@nﬁmadmstedsawllk travsited aduglglevﬂ.
hernmetic conditli nges of beany flavoer. for
Unad usted raw BTRID Sivdmone Sy o LRy B RS ShvdS Ha et Bliny
raw m | k efach@he axyige! viludamiadtis compaabletd that oiSendkied emanuhd dfen aof
beany fIa or wgi garrl ed othtﬁ by 7-ranked eval uation by five special
panel i sts 1 B femyBilRg not sensed), 0.5 point (little
sensed), 1 poi NbHisshRkl 8RYden o%ﬁ&:%%@mn éféw%llf‘%ffo&a& o¥n $ERGEMIc 2

poi nts (sensed), 2.5 poi n’?s &@Vear y sensed), and points (strongly
sensed) ﬁ@ﬁlﬁ%ﬁa@s@e@aﬂ el a ée\@btbp‘a:se@bnﬁml te sl inwadietaofierBeany
flavor ?ted raw m | k was zero i medi ately after m | king, and
al | speC|a panelists conpletely failed to sense beany flavor;

however, after dhtmpsmieiledhdnsttutenhst placng m hdemage Gd?ﬂﬂiﬁﬂ:l(&l/ﬂ’[ﬂﬂaﬂjlumglms

0.4, shovvln t hat bean VOr sensed, The vor
o 1 e o B R AR G e B P et SRty
hours whebgyddnl cospatiaibn panel nfk st B gl y sensed the beany flavor.
Beany flavor of raw m |k of | ow oxygen in_ open condition was zero

after a |apse Of210ea5uGiar keepmeine RissRjvedapiaysan FOnSpRIEItN 45 avelgveh s
conpl et el Keép%'l 8d 19 nSeNsen 19&9@% (felga;\{ﬂ'i'(weglbras)aéctﬂl@ r{)h@re' 1§Q§§ceﬁfed%€lwell
hours frommlking, the eval uation wads 0.9, ~ show ng that beany
flavor wa$s placingyn b@rﬁ@é@ cofmfigobeany fl avor still increased
thereafter, andge r at
of unadj ust ed ra{ﬁ ?&H&gf %n@# P%rCh%@lezsi\égié&oF m%gﬂ%hﬁ‘édﬂﬁ?%% 1%"1 %Igfgrg‘gAs
to the rawmikidfkowfoxlygen mwgﬁnomdmmpand con dii liki adhow bRegeni imbefmaiim whi ch
beany fl avor .ge ins to be sensed was del ayed conpared to unprocessed
raw m |l k. ©© ?{3 flavor of raw m |k of |ow oxygen in hernetic

condi tion was zgéodf &@luation of beany flavor was carried out by 7-ranked evaluation by

five special panelists 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 [apse 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 all 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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| apse of 12 hours frommlking, and all special panelists conpletely
failed to sense beany flavor, but after a | apse of 24 hours from

m | king, the evaluation was 0.4, showi ng that beany flavor was
partly sensed. The beany flavor slightly increased thereafter,
however even after a |lapse of 72 hours, it was nerely slightly sensed
such that the evaluation was 1.0. As described above, beany flavor

of the rawif ifkergrlapsswidxgers fom mekm& ic condition transited at |ow

nurer i cal | evel b a6i 0 il BEIIEL Lo ANGid BAdRh She AU gt he

di ssol ved oxygen concentration at Is effective r

pr event i ngeamdfiavwohegio$ td regsebesanyasfdeayed cofmparadtorimpkocesed mawmalk. t he
raw ml k is placed iH oooeg cogrg%t if(fn after 'a?;jeUStti n% é.he di ssol ved
oxygen concent ratFon atc oY B8 O TR EPERCBRTESREBPT Mg “BE ARy @
flavor | agimd of Up hbers Zenheulkmeaiidedll §pebisl pahelibio venipletelpfatled tasehspse

of 48 hours from adjustnent, the nunerical, value was conparable to
that of u&&a}m@%\'@a %@ﬁ?ﬁalﬂp%{% 2O e ng, dhsebriPhgebedny

flavor washh®Rsk thdiitdany %9‘0@&55%‘?@%5@@9hqﬂgﬁn?angfﬂabg?(ﬁ@ﬁy increased
concentration for unadjusted raw mlk, raw m |k of |ow oxygen in

open conditkéreafter.dravavanevien akend lapeapiosd gains, itrivastraerabyt slighidy pesised swgh
Hexanal c j asured according to the solid-phase mcro
SRR AL 15 )

extraction as ‘descri bed below. Concretely: (1) collect
a sanpl e (capadistdescri@dmbhoarbednylfiaver sf theirmw anidki allowanygdnnehermetic

(capacity: 20.n), ad t hyl i sob | ketone (M RK) as an..internal
S araer o capCufrbandRl Bt S el Vul crt e M e BB et 5)
heat the \idplstigOmeaiifele@bx e chatentratien £MbivaBvd] igaFreefivdfbr frdvwhi@s and
(3) extract "odor conponent” present in the head space of the via

cont ai ner “AP¥eling Bearg-favas el ecindext racti on (SPME) (85 m Stabl e Fl ex
Car boxen/ PDVB) ; ) wRABRNEZSw dik tg‘(?l%]@fiﬁﬁgbé{%nd%h\éﬁ@ adiffide ) add a

standard preparation of hexanal and create an anal yti cal

curve whi chssplyed payatarcghoastratiers didowretdhahe affeat phromtodlingphadny favwtiasiee

mcr o oxt PdPEanCHerRaG T e Rarrod Car oae’® el A My RERRe

vol ati | e 'mbhmyvioal vabepossentipavabictolthgtof seayudted/ratymitk hed theaaffert @ft | ve

ability was viewed w th suspigcion. According to the present nmethod, a

rapid ~qudAPT lgﬁ%g%ﬁ Aa%r"(ﬁf i EDSJE'S reali zed. Hexanal concentration of

unadj usted raw mid k a&s lengfdral(oRhSde@@F B8%nhI édn@Entration for unadjusted raw
milk, raw milk of low oxygen in open condition, and raw milk of low oxygen in
hermetic condition.

f Hexanal concentration was measured according to the solid-phase micro

extraction (SPME method} as described below. Concretely: (1) collect a sample
(capacity: 10 mL (muilliliters)) 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 jum Stable Flex Carboxen/PDMSY; (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

16



i mredi ately after mlking, 5 g/L after a |lapse of 12 hours from
mlking, and 10 g/L or nore after a |apse of 24 hours from m | ki ng.
The hexanal concentration still continued to increase thereafter and
reached 20 Itg/L or nore after a | apse of 48 hours. Hexanal
concentration of raw m I k of | ow oxygen in open condition was 3 g/L

(m crograms/l |t er) af a lapse of 12 hours frommlking, and 10
g/ L after @pid ?.flﬁver PoBPRIR K HYhigh sensE bty ethe qeﬁﬁﬂﬁeﬁanm

concent r ati,gR, wmze%&%ﬁ@ﬁi Iéleﬁlchgecotr&e% Rk &eht ﬁ{éthbl@ MBpigh was
conparabl e to that of unadjusted raw ml aft@ a | apsé of 48 hours.

| n hexanaluabiicener aneivsts ibfeatiagd. mi | k of | ow oxygen in open condition,

however, the t'ﬁ@xg&‘a&&{ho&ﬁ %ﬁ%%ha &@é:a{}t rn%{}k i_/%@?fr&m?%ﬁﬁsrﬂe &y

was delayed cornpar e € case un xana
concent r atmmadiafely afver mhil ng S glgﬁuaﬁmyag]epsa crf 1I2€Hdirstﬁr@n @ifkdng, iaodh 10vpg/Ias

low as 1 g/L ev after se of 1 hour | ki n whi ch was
ooy a1 O et ks A ik aliPA PR 52 B! TG R RPN Plhs . of

72 hours t&QMLBA tdGnBRase RErea MR ir&Rhed/2d UET W Sncke a8 MapRt Aaxanal
concentration of raw m |k of |ow oxygen in hernetic cond| tion little

changed and t r aH§Fanabcanqenteaiion wiesw salk afdpwiesygantingagn ﬁ@ﬁiﬁf@ﬂt‘ﬁ%ﬁ

keepi ng h 5%1&0 1 af?efrtaq s@%ﬁ@hb ﬁtOE‘grgg?‘ﬁ%%ﬁOeﬁh ?ana

concentrat Fon" at: o 'S e ective
concentr atdpemoii4 hcmamfrmnl ikillahg| oWhdreatttr, thEhennutenceritmtipmincndakdd dngl

pl aced in_o onditi.on fter UStI d.o en.
Poncent r arreitedfe PR bt ekl in Pararmr s LCRigher
hexanal cemgsabf 48 haus. asted unti | 24 hours after m I Ki ng However,
after a | apse of 48 h?urs from adj ust t he nuneri cal | ue was
conparabl e to t Hate¥8fal GRREIHER YA ™ Pf( ogzn%ygﬁ%lnqueg&pn fion,

control | i pgwkng, rtﬁ@ﬁﬁlelawﬂ%%%na@ OO RA 51 1181 n0AS 1] Pdke whE 8 dae
conmpari son between Figs. 2 and 3, the correl ation between beany

f1 avor anéorﬁ@%(%mfhééﬁﬁ%ﬁﬂlﬂ%ilﬁﬁdWa"smﬁleaff| rmed. In the follow ng

Exanpl es, only ﬁ%@ﬁ&onegrngﬁ% ?%g&mlwwek@ﬁ%e &lc o%\ﬂ@ilt gﬁua%s

of beany flavor was omtte
hexanal ctveent pafli avan afier clapssoiW?doardires ohilleuyg, o&&ygiewas cmnmahlc ation

s oot SgRe AU fiRe" e 08 B Pt 0
numencal value was 2 pg/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

i 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 reaffirmed.

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

evaluation of beany flavor was omitted.
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Tenpor al changes of hexanal concentration for cases where di ssol ved
oxygen concentration was decreased imedi ately after mlking, after
a |l apse of 24 hours from mlking and after a | apse of 48 hours from
m | ki ng were exam ned. Over about 30 mnutes after m |l king, the
tenperature of crude mlk was cooled to 8C. At this tinme the

di ssol ved oxygen concentration of crude mlk was 9.6 ppm
(tenmperature: 8C). The crude m |k for which the dissolved oxygen
concentratgx%jl Y]gazs not adjusted was used as a reference sanple
(control) P nane of "unadjusted raw mlk". Three different

| apse ti nﬁ@empomhﬂmagalofhaﬁner cdﬁiicbxk'ranign faif daggs whdrapseciodd @d/glour s
frommlking and.after a | apse of 48h s.from n sel ected
r egar di ng PRGNS SGhifests Blifiod pﬂgli@woe BreeP Sl oA T o

decreasednﬂn&ﬂaﬁaAﬂ@r@%psémsih@&r@h%naﬁﬁm fgﬁ" | king, after a lapse of
24 hours fromm | Ki ng and after a |apse of 48 hours from m | ki ng,

respectively, uAg@poEt @wngwfrﬁewa%ﬁ@lcaéwt%ﬂofommsas wheredisgelveg asygep he

di ssol ved

the m |k webaRRi R AN LR BRAERUCE Bitdhe et A Bhprs it
"her net i c nutmg@inveattey a 1&1:35 iofig8 gomd ﬁ@arsmﬁhmglveare pxopeed.y. These
sanpl es were resp ectiv

'raw, m | di at e
S Lr i 1K g Cheaaal Y rBRRCe S e S s i S5 He S s gpEe
from m | kikg°C. angt thisaith&rilekdi @blve® Wi Poeyigfcaltagon af traps milkfwA®. dipph s
from mil EI ng". Fig. 4 shows results of Wﬁggp&r |D'jon of dissol ved.
oxygen co T@@Waaffpo% G or Theirrads iakkdar vh ISSQIVRE VSRR BANCEHRIRYGEN
| medi at ely; afi8&d Fhd ¥ ds arréﬁéfeﬂbé &nﬂﬂe (doBWo XY ﬂﬁ%aﬁfet(ﬁ”'uﬁa(ﬁjlﬁpeﬁera&f
24 hours from m | king and raw m | | ow oxygen after a |apse of 48

hours fromil'l ki ng. Tenpor al changes of dissol ved oxygen

concentration feg érgﬁtlg e tf?lW:snL ?dlfurewl\éf{& lrrﬁlk?rggr ﬂg\f &Pféif%edggg hoprs

i medi ately after m oxygen
24 hour s firoonmpbidngi amg aﬁﬂda tagwe of 4&hifs fromw millyige mead $@¢otai legpdmgale 48
hours fr e .measured by the nethod descri i n Exanpl e
1218 b OB R G R SR e PR T AT Ea AT I« r ano ¢ od
at high level. Tbisdataeai@xygenscoreeMpsablf PNh&frs raw Imlklhﬁg@fld by a

i i I king transited, at .such ow | e

oxygen i diately after vel  as

conpar abl PF%"%%%%"W‘ P%@m‘%e‘i Pestively: Wafistereny mlﬁ%‘é’ast Q?T%tﬁ‘gwﬁtgw

mlk of | Qurdey g&d tRd 81@01&%&'@{9@&1 ncédtriRUReasERPeATd 8 %ma('ag?"(]), 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.
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raw m | k of | ow oxygen after a |apse of 48 hours from m | ki ng,

di ssol ved oxygen concentrations were kept at such a high | evel as
conparable to that of unadjusted raw mlk until adjustnent, however,
they transited at low level after adjustment. It was reaffirmed that
bringing into hermetic condition after adjusting the dissolved
oxygen concentration |low is effective for keeping the dissol ved
oxygen concent Patspbind ekygeawonsanicaaen elowafipyer raven dsasitises hagolpest.
as a neasure fot: i i . y. i

ovel | Keopi ng. DESoRBRrd i oRb ARAIELE ARARE o AGHILS ThuRally A
at nospher enilksncoaceaed edsuals 2 Wl levalsasploagpiardlé 1o tharafihinedietiydafidaron.

Fig. 5 shog\s t enporal changes of hexanal concentration for unadjusted
raw mlk?2 JP&W‘%EI k of |ow oxygen imediately after milking, raw mlk

of |'ow oxygen afkes theerawaﬂﬁ@omw?o&ﬁg@umerfan@;ﬁ@eras@fbkihegr,s RO mil RN gnk K
of | ow oxygen after a |lapse of 48 hours from m|]king. Hexanal

concent r af#%milkeed lons axtg@rlisE 8 bapas AHHE Bourh EoreHbag JEs OB O S
Ex le 1 j j i . /
anpl e mk%s?g@ns%g?i Iﬁﬂg fa@%d cg 2 E]f?éh %;éOé}% %fnggra%w? @Piag %Rwﬁa%igﬂs;éa rew

i mredi ately er after a lapse o > hour rom

m | ki ng, amtk uddadusmentyhewabdrathentrhngied at lofiv R4elhder sdifistoantmi | ki ng.
The hexanal congentratdon ild .continued to increas t hereafter and
roached 20 of b Sroure g b b B By e P A LA &
concent r adisesived ox@en Rbhdentfitidndviwvax yffedtivie forkkdepingltle dikictvedroxykémng

was Jas low as 1 g/L even after | apse of 12 hours from m | ki ng,

whi ch was “O¥SHYS %?féa‘f"dmﬁﬁ%fﬁo‘ﬂse‘ieﬁnedi ately after mlking. Hexanal

concentration ofgsiiaw el kbovef ad O¥YeLNYORR kbsmBsiatdedsyvad beyger | ki ng
little changed and transited at low level as was 2 g2 even after a

| apse of PonqsalIAtEOr 3t dor Agviek karpingi afa ImiBocarnerh easdgse - GRroZen 985} k of
| ow oxyge : 1L K] - and raw m | k of
Y9 ﬁtrﬁs&;g%regs +c§£é1‘$ec?§s \ﬁgu %gl'lf}r%@n% i Héﬂﬂé:uk Kb s

| ow oxyge _ apse o romm Il king were at such high
| evel s as conpaFmbbehews tentpoed codnganatihexshadoneantmatibk fdyehadiested raw

adj ustnent ...,,. 19 h r. they.remained unch ed_or creased to
et tai n agie s PR Ry ok iRl R s ARRRE G il LR PSR oty
but al so aflipge ofi24 apse fiok Adkinguim dwaminbl kwngxyaea afét elhpse dfasuad

48 hours from njl) king, increase in hexanal concentration was stopped
when the GPE5BI®E oxygen concentration was adjusted at |ow | evel . It

in turn denmdnsiiediRs cdidtdhirARORhANQYSe@4EER NG Ro e BiARPEGMEGNNt he
di ssol ved_oxygen
Example 1.
_ Hexanal concentration of unadjusted raw milk was 1 pg/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
thereaiter and reached 20 pg/L or more after a lapse of 48 hours.

Hexanal concentration of raw milk of low oxygen immediately after milking
was as low as 1 png/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 pg/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 before adjustment,
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concentration is adjusted at low level. The earlier the timng at

whi ch the di ssol ved oxygen concentration of raw mlk is adjusted at

|l ow | evel, the greater the effect of controlling spontaneous oxidized
flavor is, however, it was found that the effect of controlling
spont aneous oxi dized flavor is realized to a certain degree by

adj usting the dissol ved oxygen concentration at |low |l evel before the
spont aneoWeWEXSTdREY Bngirlciichanged ve derpased Ena eartedesseaater adjustyest.
reaf firmed that Neeeplyieiniciaety ARL fileRBd: hRD oAb Llapathialiioies £018

di ssol ved oxygen concentration at |ow Ievel s effecttive for keeping
t he hexanatilkigpmukafter atdpon obH48 hawrs dionkmekingpmcieaseah heBxmhpdree@ration

(Tenporal change of . hexanal concentration when dissolv oxyge .
Concent rartoatgeed hes R AR S RRptieT w o) SRR 1in
oxi dat i on tirs dehengededaiiatapomihas okidatbsilsapbadwaky genlisblved oRfeseh
gas) Tenporal change of hgxanal concentrati on when di ssol ved oxygen
concent r attPBIFIBEIGLL afiusted ghioghleygls susceptibl e to spont aneous

oxi dation was chapggdler thBmREA2LENYicR S isBIVeK 0RG: MBI EAAT DL B rabiPhilk
reduci ng di ssol ved oxygen concentration, a nethod of displacing

oxygen  wit jusied at lgudevah shagrenter beeffecin gontauling spenéancats evidined faveg,
the t er’rperisathgq;\,gvé?f it Gl ﬂ)%ng't}!la% tl‘(@?ﬁ'@%{) 81‘ goqltrofl%g\%gontgﬁe tuE' '0§id§z’eﬁtfla{/&els

di ssol ved 6xygen toncentration of Ccrude m k 39 ppm

(t enper at uezbizeB(0) a ceFae daunsbdymid)bstihgthandisolvet ey girssmcsechtiox pykmw level

concentration s not adjusted was.used as a reference sanple
(control ) P HE SRAMRGR OHASEnAERaiPT AR TR 2 d Y end of

m | king, two | evels reiffiethebohvRepie)id dormeancontitiohafer adjudinppe and
48 ppm (tenperature 7C) were selected. Specifically, .inediately
after m | Kisgivedipagen spesgniaienatipweis! Btz 0 keerispithgheragbn gas

and the di.ssQlhMesbo9emiBoRqeRtiLali on was reduced to the above
| evel s, and the mlk was charged into a steel can container (called

"hernetic container"”) having good gas barrier property. These

sanpl es w%{? H%Sjoecti vely nanmed "raw m |k of |ow oxygen-0.8 ppni,
and "raw mTRKEOF | ow oxygen-4.8 ppnt. Figs. 6 and 7 show conpari son
resul ts ofTessel chenssoofihgrimat onrcentratain wheradickoled xapadn cogerdtiovatof on

between unadl Ut Shich A Mepiile 20 S bAMellt §dlidndWeRi%d8 Yy U Bethod 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 cooled
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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ppm Fig. 6 shows tenporal change of dissolved oxygen concentration
for unadjusted raw m |k and raw m |k of | ow oxygen-0.8 ppm

Di ssol ved oxygen concentration was neasured by the nethod descri bed
in Exanple 1. Dissolved oxygen concentration of unadjusted raw m |k
transited at high Ievel. Dissolved oxygen concentration of |ow
oxygen- 4. was copparahle to that imediately after adjust

o hence HiEEEh Eiﬁ%@ﬁp%)ﬁ ¥ e eEh U IR s prdiet (Rted Yfe ﬁﬁ
concentr arahd)fheqﬁﬂﬂ AU EheY fln@.: a&t&p Bt EARahdrQealRY "h%ehe\é@htam@ﬁ 39 having
conparabl e to that imed at Keater adjustnment. It was found that

di ssol ved 8%y gpsrPaem@soRarat i & Sﬁé@/mpﬂ@é Blekst spsppstikelpnamed | iew mllb@élowand
spont aneo I n a p055|bly be st opped
when erﬁg c{g%EGﬁal%ﬁ ?éﬁgQQQ% ?&gggadjustlng t he di ssol ved
oxygen concent r Bigs.ahamat 7 s}smcbnrhpnmsbiemhltﬁdifojﬂsolhiepmygdﬂ @uncdhtshionand

t enporal change of hexan conce onf adj us e ra 3 | k
and s PR PG GO SRR B LR BT R SERER e 1idR vy der-0.

nmeasured ag@ording to the nethod descri bed in Exanple 1. Hexanal
concentration of unadj usted raw ml k was 1 cg/L i mredi ately after
m |l king, 5 g/L Bt 8shews epwerebehapge pbdissolyebomysre kegHtrain® foog/ L or

more aftep,za #s?&ﬁ%w:ﬂﬁk%ﬁd RO Tof R H&ig‘é%hrtg%ggﬁe hexanal

concentratl oh still continued to iIncre eafter and reached 20
g/ L. or rmre af t Brssalvbdpsygeofcod@nhratinrswaHeremuadd hyothe erethcat deseritetl in aw
m |k of %\)/ygx%qen 4.8 ppmreached the nunerical value which was

conpar abl € 6P that of unadj usted raw m Ik after a | apse of 24 hours
frommlking, abDisolved eaged catceatrhitoredl wadpardbive ntzkk tedmaitedit high level.
unadj usted raw _m | k, ,and hence description theég S omtte&lhere.

21 Hexanal concBHEPIEd BFVESH CPARRIHATGR Rl oPRYYEY §EMPe Ban prmbmabie iy |

even aft efat AnthedigR1yoifief Adnoicht, fah@ Medbel debddthiRAFhdrESNS binftbdtera | evel
simlar to that_of ‘immediately after mlking. Hexanal concentration

st opped i ncr easPigo m@ﬁxscﬁew@n%tiaf@(y@‘éﬁw ARG ansiad ablapustdd
at such | ow.d 8y lp18% thatihiatki§SHer AdJudtRff words, by

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
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

\ '
s

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 pg/l immediately after
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.

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.



adj usting the dissol ved oxygen concentration at such low level as 1
ppmor |ess, spontaneous oxidation was stopped. The | ower the

di ssol ved oxygen concentration of raw mlk is adjusted, the greater
the effect of controlling spontaneous oxidized flavor is. In this
exanpl e, since raw m |k which was susceptible to spontaneous

oxi dation was used, it was necessary ﬁ% make t he di ssol ved oxygen
concentration ofi¥aRp! SR PRHrEY Midsef Ipy oy a0 8 prapiy HHe/L even

spont aneougePy Vﬁb@@ﬂ?i ﬁ@Y@froﬁ@ﬁillﬂﬁ‘p%@{%rﬁﬁe@g’t a 13621 80Rlar tb thag et r ast,
when raw m | was |nsuscept|% e to spontaneous oxidation was

used in th@@;@éﬁﬂ]fﬁﬁﬁtmébngescrl bed in Exarrpl e 4 below, 5 ppm of

di ssol ved oxyg K ce or controlling
spont aneous OXi %ﬁ%{ ??a&%ﬂt Oq'%cajgﬁera %E(%rlll S}ﬁ%ﬁledisgﬂ% F¢ °F % he case of
raw ml k wbh«:dntmm;bwhs sljeded @ sheh Ionslasd eptl ippleor k. s poothaneoids, by

oxi dati on, ,effec controllin eneration of hexanal, whic
C)(;Irrpar abl 4UsR5, ESéaVFéamﬁg} 8?%&6?%@‘[&%%% el o nOPER FTaRSSof r aw

mlk of 2 sppithfious bEgsiasaohé@eaed when the di ssol ved oxygen
concentration of raw m |k was adjusted to 5 ppm 1 In other words,

the condition ré§aleve thodiswlwdorysn woperrtion st e malkivadivsted the
like is i @ﬁ'c{)‘t@'@ﬁ@&f@{oﬂ% l%ﬁi:’%h l??%egls Bf&h gge}]agblr?gl ty of rawmlk is

i nfl uenced y breeding con I etc cow, and
seasonal vari at fothss exlamp@ necataw silkodicuahs suscaftibicaw spbhtkndoss managed

i n good GQ tions -hence insusceptible.to spontaneous oxi dat

an offect SOREUG PRSP RS Bsre ML BEE Rk et B AR R el b e 2V
even when nmkel gdpmsolaseth edygtosBalcpbhtaddud Bxidifd ddjyosinddzeatraBop pMm
Exanpl e 4 g oral change of hexanal concentration when di ssol ved
oxygen cofit¥¥etation of raw mlk which was insusceptible to

spont aneous Oxi gatdRRsVaRer RRNSEE vl ciPwiBhBOdeptdde &f spdhBRLAKI RMHation
oxygen with inert gas) Tenporal change of hexanal concentration when

di ssol ved V@ yehin tRosrnsrimeat isulesatbed anEnpnrledhbder e A disedad bl e
exam ned. SR RO oS A S0 B B atho Sk b e Alyates
di spl aci ngr gxegasion anhbtﬂﬂaherln thpasasevabrassmdk 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 ppm.
_ ) In other words, the condition required for dissolved oxygen concentration or
the like 1s 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 concentration when dissolved oxvgen concentration of

raw milk which was insusceptible to spontaneous oxidation was changed by a method
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Over about 30 mnutes after mlking, the tenperature of crude mlKk
was cooled to 8C. At this time the dissolved oxygen concentration of
crude mlk was 9.2 ppm (tenperature: 8C). The crude m Ik for which
t he di ssol ved oxygen concentrati on was not adjusted was used as a
reference sanple (control) in the nane of "unadjusted raw m | k".
After a | apse of 24 hours frommlking, tw |evels of dissolved
oxygen cGOhEEPlaFagosngenwith FsFheand 5.0 ppm (tenperature 7C) were

sel ect ed. Speci fj f r§.J i,l ki ng,

unadj usted raw ?nblﬁgé lj\%lgcshaﬁﬁéeggl%egé}' a\?ﬁ?ﬁceﬁﬁ? %Dg}lg‘gﬁéﬁgcgsssog‘%g] O{{k%&di ssol ved
oxygen concemniraianost raasnitkedhick dvas onsubeptible o epdneanediss, oxadedionveasmi | k

was charged into.a eel can container (called "hermetic container”)
havi ng go8%m§§é a@%{rﬁ@”r%lﬁ%éﬁ”ﬁwc ’T’ﬁ%g)éa(r%‘ﬁﬂi)l es were respectively
named "raw nil Kopfedh@me @%Wﬁdﬂ-&ygelp&fﬁbemaﬁﬁm:'iﬁl\éﬁﬁiﬂo}ﬁd&;ﬂah@l\gox gen

oxygen-5.0 ppnf. Figs. 8 and 9 show conparison results of dissolved
oxygen comt@rt¢heromasied hexanal concentration anong unadj usted raw

mlk, raw mlk . . ] =194 0
o ) B o R AN B8 g BPBGNg EANIL S OO BE

for unadju8ied AtaWstinkkthe daaplved @xygen lcoveeoRgigmneiZr@ieppik vand. 2 ppm

mlk of | X - ppm Dissol ved oxygen concentrati on was
measur ed gt\gnﬁﬁ%%ﬁgt%gg described in Exanple 1. Dissol ved oxygen

concentration ofhecadg ustkedr waivhinhd &isdol wsdsixygeh anctntgltiohewsinot adjusted
Di ssol ved oxygen congentratiaons of raw nmilk of_ |ow.oxygen-2.0 ppm
o of |1 50° e Tteersh meR Breriiah Bena mips e R Rk £ b
that i mredi at el wfigf 4 @hse BUSIIRRbm hilkiBSwhasRts dhidsoflied %g&g@d

oxygen concentration may possibly be kept at |ow |evel an
spont aneoGANERITHE & nranerd DA ek (Favpearatiie Trky MsesiastsE. be st opped

when 23 her et .Sﬁec‘i\'f?&ﬂk,t R0 a habsEBE @pi‘ldﬂﬁp ?‘gﬁhﬁﬁo .agﬁltsieﬁga&i%lk Was

di ssol ved oxygen concehtration at suc evef” a 5 ppm Fig.
shows t enportld voHargegwf gasexd Hel dissohed oy gan encdntration adp ostueet todhe

ke v O, LMNSED 2 RO Sl ) 0GR > ©
descri bedcomaineX phpligg dood gas barrier property.  These samples were respectively named
"raw milk 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.

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

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

23



Hexanal concentration of unadjusted raw mlk was 4 g/L at the start
of experinment, 10 g/L after a | apse of 72 hours, and 12 g/L after a
| apse of 96 hours. The hexanal concentration still continued to

i ncrease thereafter and reached 20 g/L after a | apse of 168 hours.
Hexanal concentrations of raw m |k of |ow oxygen-2. Oppm and raw m |k
of | ow oxygen-5. Oppmtransited at such low levels as 6 or 8 g/L,
after a | d)EBetisfcopgditing iy @tath@rﬂfvcehédjwstggdh@éﬂsq%&qdq@m@b@m@mtrwn@h

was adj UStS%%&I@U&Qb&&Vﬁﬂp@Hel as 5.0 ppmor less, increase in

hexanal concentration was noderated. In brief, when t he di ssol ved
oxygen concent r &g. Grshoms teatjons tcbghgatof Sexinplennoentraties $or wpdnttad eous

oxi dati on S cont.@(ﬁlfj ed. The #ﬁwer th Ievg% fl[ whi ch iskhr di ssol ved
oxygen col@nt PRSI SRR PPY. angtiansilly Of {ORe0BER et PRie ef f ect
of controlling $RQ£H&&B&%ﬁtrﬂiﬁndi/ZsQﬂezﬂcsﬂn%&Qﬁeor&hﬂﬁ'ﬁt@ﬂlem%d s i | K

which is |nsusce£t|ble to spontaneous OX|dat|on the effect of
controlll rati on and i ncrease of hexanal was observed even

when the di ssol YRd R YRRt (@glhﬁtgﬁﬁ%raw FIRW,2T14 L&Wh@@wfed at

5 ppm Exanple 5 (Tenporal an exana concenttati on
di ssol ved ewﬁsrgmt,clﬂv@htaﬁambnsmf 72r}mwrmnd<1®\ng&mfwas lapss 0896 hiire t o

SPOnt ancous QKA L ANIRRCENARYR, AR, BINGYOlcandlegasslalgs b yAcUUM

at nospher enpor a exanal concentratt on Was exa
when di ssafieedlapoxyffieis hmorscent ration of raw m |k which was

susceptible to ont aneous oxi dat.i on changed after a.l apse, of, 24
hours from m | ki a"@?c‘?%ﬁ}lﬁtf%so ¥ %ﬁ?‘ 07 2 - IaRd\‘i\ﬂ’?gHHﬂ/ﬁs

suscept i bli@x bQySRONOANE BUEsHRYH iafl@ch Oy WaR]s RGN 18I D3R A8 o PP RSIS.
ion to the rawmlk at a final concentration of 1 ppm In order to

| ower di ssol ved Yhepgbndiseicasowaen epncerirarontieo «dfuswdgasushrigvilevel gu15.0
vacuum at Iﬁsgﬁp&%s% ast Eq’xex&é%orﬁ@%%oﬁ%ép gaepf ter mlking,

tenperatu cru was coo0 ssol ved oxygen
concentration ofn bme,fd*efhm thie divasived o2ygepepiiceatrpeomway &lj8@d at S ppie or

mlk whi ch es\évas%ontgﬁeo%gg&%%{igg ta?coaq}olﬂgé ment of dissol ved oxygen

concent ration was used-as vefer ence sanple (control), which was naned
"unadj usted r aWhaidvt«—i thelleeel e trhandh thé ddegesisoxygen toncantuativnati mos phik ie
was Conducﬁ%g’reld the Orrea‘tr:r the effect of controlling spontaneous oxidized flavor. In the 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.

Example 5

(Temporal change of hexanal concentration when dissolved oxygen concentration of
raw milk which was susceptible to spontaneous oxidation was changed by a 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 1on to the raw milk at a final concentration of 1 ppm.

In order to lower dissolved oxygen concentration, a method of degassing in
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foll owi ng manner. About 500 nL (mlliliters) of unadjusted raw m |k
was put into a recovery flask (capacity: IL (litter)) which was then
attached to an evaporator. Wiile ice-cooling the recovery flask, the
interior of the flask was brought into a vacuum atnosphere (pressure
30 nmmHg), and retained for 15 mnutes. After that, the interior of
the flask was opened to at rmspherl C pressure in nltrogen gas

at nospher &2&HHEMOsPhes: WERicdr api d entry of air. As a result of the

above process, bher #oasod %%t@%f&?ﬂnﬁcﬁ{&c?éﬂgfe?étﬁx%rbf\ﬁﬁﬁle Rl Wl &dlaAlto
2.1 ppm(terrperature 7C) after a | apse "of hours fromm |l king. This

was then &Har gPsplvedboxysst eehceptiatiqreefldneds milepired | .8 pponitempreatie 8°C).
having excell e@hcﬁg@@%{ch%as%@?%&% d(t%d%guﬁe%t S %}flv dao‘ééggéﬂ k- of

| ow oxygen (degasse Ar T SOn resu

concent r acomrnbationeess usadds reddreskersawphe (chntray) dvhiclamaymankedofunbdusted
oxygen (de%gsslg(m-z. 1 ppmare showmn in Fig. 10. Fig. 10 shows

t enpor al of hexanal concentration for unadjusted raw mlKk,

and raw m | k of ThOWeM%Y IE ded A2 55 OlnA- alm@ﬂmlere"@a(sadb%ﬂu&&ﬂﬁﬁﬁérati on
was neasured by the nmethod described in Exanp . Hexanal

concent r afelyviag maneRtj udbed T02kimdliligss) of wge/dmusmd Reenidl Hag pfinto a

concent a eyt capRinyiL B ARRONAN wal Rk T pe S B Raporator,  While

| ow as 5 @eLcwﬁegtfafw@veaf ﬂlahsmeqrﬁteﬁdr dfohe ﬁaskwter’or@mt @hte swhmexdl
trat t.e t I

e noPaE ek Ak AR bR b ATaL PR AT iy, PERGpr

adj ust i ngof tie fHikls sak U@&ileﬂxo’@t@ibsﬁmmqjﬁésfsaﬁel1ﬂl.ﬂltﬁ'tbeﬁ lgahathmpﬂeee/e:l ast®
2.1 ppmor |ess, the spgﬁtaneous oxi dation was control |l ed. These
resul ts t ARYEUTBHEEABY O h the results of previous exanpl es

demonstrate 254k E&Esuﬁwﬁﬁeaﬂﬁ%@r&éésdﬁ{e'Mcﬂvéd SRR nQoheditaMok fECi Ng
di ssol ved oxygen concentration of raw m |k, regardl ess of the way in

whi ch di s8éibgted aloky gem (eomearueat Coaliers lapsunded hovtidkorasnibétassi ng in
vacuum at nospheig;and (i, %Poﬁ%g%ﬂta el Y@ Q%dwhlgnnét{&egoﬁqtagr?e?ﬂ Hainkhi S

exanpl e, since the raw m was susceptible to spontareous
oxi dat i onekellgsiems barrtehproprpe (wimehis, nalmedv{/am nelkesfdaw\oxygera(degasted) el
di ssol ved oxygen concentration at 2.1 ppmor less for controlling
spont aneoli8™oki di zed flavor and generati on of hexanal .

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

f 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 ug/L at the start of
experlment and 14 pg/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 adjusted at such low level as 2.1
ppm or less, increase in hexanal concentration was moderated.

That is, 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 demonstrate
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In contrast, when raw m |k which is insusceptible to spontaneous
oxidation is used as described in Exanple 4, 5 ppm of dissol ved
oxygen concentration of raw mlk suffices for controlling

spont aneous oxi di zed flavor or generation of hexanal. In the case of
raw m |l k which is insusceptible to spontaneous oxidation, effect of

control li eneration, of hexana ich is conparable to that .
eali zed Bt a;?%ﬁ%ﬂ%s%@éﬁé C SORUenPy EeRecR R At AFIEn SPREBRTRTHeL
lless was el alimeskahidts bhe M558 WHch AXL0RA oxﬁ@é]ﬁ&ﬁ&érﬁﬁa’ti@ﬂ isqfedﬁ@wd

mlk was adjusted to 5 ppm In other words, thé condition require
for di ssolydmsclegepsimedn ne@mnir amosphest and digplpgearent of GyRewHE deprbgas.

quality of raw q i - ) LS.J C
br eedi ng condi tFHo]!r}ll%(?%glg}e’ Fﬁg%%ﬁqétr%%ﬁg%%ﬂ?g%&a's §%§§Q;£tlelag§%ns§ﬂn&¥eous
vari at i onsxidenogsnsedin ths expeanguglii was mfceysany torialijost the dasdgadoiygegood
conditions _and hence .insusceptipble to ont aneous oxj.dation, a
CTect of Commrgi ng T SBE Rt B Rn St B B T eys Ry all even
when the dessatoes Rxygen concentration is adjusted at 5 ppm

Exanpl e 6 (Tenporal change of hexanal concentration when dissol ved
oxygen concent r 5t Fwragh whemigvwhinilk WikGHcs 1sssqent bl de prqniangoypoxidation is

spont ane0g§ed03gi cﬂ?&ribﬁﬁ iiﬁxﬁﬁ;ﬁ@fﬁ?ﬁ ggﬁﬁ & FRLROE 0o en 8RR bfta¥ARHMLM

at nosphere) Tenporal change o anal concentTati on was exani ne
when di ssetffiges iopxyufenilitnspostaneatsioxniiofd ftavmr ot gduewhive bi hexanal.  In the

i nsuscept i bl e tq spont aneous oxi i is,. changed.af t | apse. of
24 hour 5. FRGm Y ST Gt PRt o spb ansef OB Skl B difen
concent r akemenatica oftiekad! ohicldegassparable o theaealiraddiyrddsphed @xwas: used.

Over about 30 mnutes after mlkin tenperat ure. of crude m.lk was
Cool ed t 0 COBETBEIONS B IoAGRIBAT lishEanbPARFON 16R AL kSR
11. 2 ppm cbeRREEEIIEEaR Glill whd aestd doks phhch was not subjected to
adj ust rent of dissol ved ox?;%en concentration was used as reference

sanpl e (cont r ol I pthe Werdpdhe coritianraayives g disspiredgiygen cEiceptRgioRs¥ hod
of degassig;iyen .gdescri bed in Exanple 5,

di ssol ved ox§5eﬁﬁg%%g§g%ﬁgﬁ%vﬁ%@%ﬁﬁst ed at 2.1 ppm (tenperature
70 after a | ap$ke quilitp4f tapumdk fsipfuenced by dreetiinigscondision lkead, dived ¢jed of

Into a st %gxlvv, a&%nse?gs%%gll v%%a'gicbn%.r e !ggne%ff,nstil?c'enq%ali‘?y O%X\k?rlllglk 1s 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 milk which is insusceptible to spontaneous oxidation is changed by a 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 minutes after milking, temperature of crude milk was cooled to
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excel l ent gas barrier property (which is naned "raw m |k of |ow
oxygen (degassed)-2.1 ppni). 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 mlKk,

and raw m of_lo en (degassed)- 2. pm Hexanal oncentrat|
was neasur%e"gi by 659 Rbeferhe ‘t(ﬁPéé‘%FTaB@%l%f ﬁue&aﬁlﬁw&asﬂl?-m gaperature 8°C).

concentration OfCrUB@HﬁIH%EE& %Méﬁshﬂﬁe%&t@aﬁﬁ&m@ﬁt df Ia?ssﬁtv@t[ Sxy%ten
experinment and 7 .tg/L after a | apse of ours. Hexanal

concentr at mﬁermatl@ewawerd a@freﬂewewgéﬁ(qodeglays@ummepf Paradiveted agw

| ow as 4 ven after a | apse of 72 hours. Wen the di ssol ved oxygen
concentration was adjusted at such low level as 2.1 ppmor |ess,

i ncrease i n hexdhathe amticenifrdataseing iasanmaet abgshereldsadesirthed by Example 5,
adjusting ,th i ssolved o en concentratjon at such |lo ev

3 oo ar it RO ETh SO RUBE] G e CTREGITEd CrHES @ epse
resul ts taken Hoogetdiemilidd the results of previous exanples
dempnstrate that .spontaneous oxidation can be controlled by reduci ng
di ssol ved oxygenThiTwrciepR ehargashingta steshcas (delled ehpametieemntaprer Hevingy i n

whi ch di ssgl.vied: ?%Mgefne [ i f
quality of raw ng ] r;?"%{k?@[}%%;gﬁa édcoﬁ%&%’??%@?g’n ﬁg%égi g%??@vzo},
and-sul f i datsn"doncentratl on for the case where dissol ved oxygen
concentration

d of d
inert gas after Onfpﬁ’f)lg%n reﬁﬁéfafﬁlgﬁ?’%a???rgoﬁ{nﬁ%tfo%bﬁg‘i’eg% Fe{fg%l\fl\gr\%@tl%and

heat ed, andwimilk tflew cXfecengecnhet)e. ﬁpp@@ke/ﬁdm@pﬁnm 1qoncent ration vvas
reduced after a .aglge of 24 ho ﬁ frgo? |ng and, retai ned f8
hours in her et iFd&cORBPYT GFRSER Ghanss i bFFRgy RREIRL I ot 6?1

cooked f | aumi ,ananslv SHlkfdrdes oxPnGaatEALdIQ2 Wed:g exam ned for the case
wher e di ssol ved oxygen concen Tation was reduced after a Iag of 24
Ba

hours from mi | kifHyaga gonasaraiiny wes mpasiestydhe msthotsleseribed dmEsamplerle
di ssol ved t h
PR e s Ty s e s

frommlking an urs in i"on bef or e
heating. Ropenmeycndg L@ks@nﬁddpx@)gfd’édlocuncent ration, a method of

di spl acing Oxygef-f]exanal concenFratlongoafs Fawail oielow oxygen (degassed}-2.1 ppm was as

low as 4 pg/l even 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

A the dissolved oxygen concentration at such low level as 2.1 ppm or less, the

spontaneous oxidation was controlied. |

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

concentration is 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

imert gas after a lapse of 24 hours from milking and then directly heated, and for the
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Over about 30 mnutes after mlking, the tenperature of crude mlKk
was cooled to 8C. At this time the dissolved oxygen concentration of
crude mlk was 9.2 ppm (tenperature: 8C). The crude m Ik for which
t he di ssol ved oxygen concentrati on 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 | king, unadjusted raw m |k was

aerat ed wict¥ Whire disgayvedyisy gem pencanirsionl wasfredusad atiera lapwernf 2&&%{5&@%
raw mlk ws

concentrati gﬁn @Qr%{egg d}]t@%hé'ggmand wé%g%&%ggﬁggﬁgﬁ e 7C) and

t he sanpl es whi Elexavait eoncentaitivadcdaed ﬂévctrrowdﬁuiﬁdeheommmratmmﬂdl tion.

These sanpl es. of .r mlk.inc | es of unadj

Mter o PagtaCh gl fsh SRR s OER PlerinetRr gt Rbled i Bnfs
aut ocl ave of ¢ hpes dito! BilkihgQhad tm@tcﬁﬂ%tilpﬂedtédranclfdﬂtﬁw&a@é whihedigoBanpl es
wer e naned "unadj usted pasteurized m asteuyri zed mlk of |ow

I

oxygen- 2. OXBFRCOneEESt Pas Bfurgd dies e 1%9\/06%%%3 o mplkige and retained

"unadj ust ggt ﬁlf‘!%uli@%%eﬂﬁ&mo&ﬁﬁﬁ}éh'béﬁﬂe Ridifhe, "retained past euri zed
mlk of |ow OX\F/ gen-2 m' and "retal neg pasteurized m |k of |ow
oxygen-5.0 ppni Foq Wda@ﬂg)dﬂsm}@ed @qumcewa@oghamgé@duqftdcsphwm@eibfg@an
(which i s I N contai ner") having excellent gas barrier
property. 1?191%&9 %Jw{tﬂ%%ashow conparison results of dissolved oxygen
concentration, Owexswat 3¢ oaeed afier holking dekedpéhavoot cratemilidvfas desled
concentra a nadj. ust e asteurized m.lk teyrized ml k of
ow oxygof ST pRmitis S LA ek ehPRied ot o Tbas tries i o2 o
unadj ust e@teaiperaﬁ@ww@d pasteurized mlk, retained pasteurized mlKk
of | ow oxygen-2.0 ppm and retained pasteurized mlk of |ow

oxygen-5.0 ppm é%cﬁiéﬁﬁﬁlrkafpf&’ﬁ dhe dpsalyedsuygencanesEtionsrrs st pdivsterh
for unadi %Eﬁged%%tr%f&ér%ggam (!somlre@%%ﬁawomhgd Qdied QM pikgen- 2.0
ppm pasteurized mlk | o oxy en-'5 ppm una juste and retained
pasteurized mi | Rfter @ia@fsmﬁﬂﬁola@ne pmzledlklngImammswdwmﬁy@@maszaeoatecbwwh
and retai ured
ccor di ng 1o Res ahd f SR et A e R MR RS

t enporal chaplgewhose daamhmdloxymmmtemtanom“fasrechmaduouz;@aﬁﬁ S5pgptreuri zed

oxygen 5. GHBHECTRAC SR S LT A h i At PE SA T B M ned

pasteuri zeﬂn(mld,lk of | ow oxygen-2.0 ppm and retained pasteurized mlk

of | ow oxygen-5.0 ppm
These samples of raw milk including samples of unadjusted raw milk after a

lapse of 24 hours and 48 hours from milking were heated by autoclave (temperature

p—

110°C, retention time 1 minute). These samples were named "unadjusted pasteurized

1 H

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

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

FE 1} mou

unadjusted and retained pasteurized milk", "retained pasteurized milk of low

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, unadjusied 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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Hexanal concentration was neasured by the nethod described in Exanple
1. Hexanal concentration of unadjusted pasteurized mlk was 9 tg/L,
and even after 24 hour-retention (unadjusted, retained pasteurized
m | k), the hexanal concentration was still as high as 9 g/L. On the
ot her hand, hexanal concentration was 6 g/L for both of pasteurized
m |k of |ow oxygen-2.0 ppm pasteurized mlk of |ow oxygen-5.0 ppm
and even after Tempdielnhargs efrkidsolveq peteah sencopigtiemuior z@@?uﬁmd@a@teunmﬁ

oxygen- 2. 0..pp i JUTgN i . =5 | ,
e hexandi e oA AL el BRARREH 558, Ml ROPIKAR Yo S B
7 g/, fouonddptstedcadestaindh eastéirzed skptevatkdopagerizaiondle nof oat d:ogemd D
adj usted at such l.ow | evel. %ds a 0 cg)gm or Iseis, hexanal c ncen.rcgti on
remai ned PRRAY Fetpineepasteppiany Mk Of e B XRan 2% DB A28 SIFEBHEY AtCEHISDs
adj ust ed ak netBhPMEPed theSSmpRPONt aneous oxi dati on was control | ed.
The | ower the |evel at which Fhe di ssol ved oxygen concentration of

raw milk is adfigsi®ehovsiemperabehansastsd heramak eonsentesinn fof yrangysted
spont aneoaislte%ﬁi%gd A }ge{s \ﬁﬂg?@ﬁailf?%? fo%'&%@g-z@%égﬁapals@uﬁ%dsmiﬁ% éffiag/e’

raw ml k I's susceptible to spontafmeous oxidation was used,
however , ewseniieppiheadiisedlane tktorgdeasteuonekbnilk aetapred phsteaizedinhikk ofas

adjusted ; at 5 the effect of controllin enerat i and i ncrease
o hexanalo® RogBEEApIS afft o knal o Uk AP R B sl

eval uati ondof fzaalg];adl ddnawmaratibevat RRdiuisd Bliteasdtbed dée:seﬂbegi ih][E,xlampIe 1.
pasteurized m of ] ow oxygen-2.0 ppm, pasteurized m w
oxygen-5.0 ppm ﬁewa{ﬁq%%é%aﬂ of v@ﬁ%@%ﬁgﬁi@@rmﬁ%waﬁ# et @_85 &Y fed
past eur i zggerMal HouRtetbMMn QU ARAtd, LtaiRRPARArE&L AlIREthanRshRur i zed m 1k
of | ow oxygen-5.0 ppm 29 Sensory eval uation of cooked flavor was

carried otAnceytrgionayaestillayhighasiool/by five special panelists as
follows: | poi nén&l{koéthérerﬁﬁ Hexarfal 9&&0@%&@(&1‘ WY LWL%GPI?&EH ggété?x?fé S
po poi nt y )

(partly sensed), I'nts ('sensed) an ol nts" {strong ense
and aver agé@kwdllave sxygeer20 ppmppascrital makoh lavngygené ppm, andadpusited,

d dj d d. i t ized mlk ti . 4.4 d
o e PR RS Thb S BREA PO B
flavor. pastdupivednyef1dy Oxprms. O ppmpXlydekabal Gopgemraliomslizhylg énereased

ppm and retai ned,, and | ow oxygen-5.0 ppm and retai ned pasteurized
mlk, theblg\?’éarsééﬂliaérllo‘(‘iv&y&ggi%rg?’ti‘,ca S4 and 3.2, respectively, and

all the speci al wpapeld @thRa kY ¥enSRNSSR2600 KR afLuRY@ Bt such low level as 5.0
ppm or less, hexanal concentration remained low.
In brief, when the dissolved oxygen concentration was adjusted at 5.0 ppm or
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. Inthis Example, raw milk which is susceptible 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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In any of pasteurized ml|k that was heated whil e dissol ved oxygen
concentration was reduced, cooked flavor was | ess sensed conpared to
unadj usted pasteurized mlk. In any stage, adjustnent of dissolved
oxygen concentration of raw mlk at |ow |evel provides effect of
controlling cooked flavor. As is already nentioned, the earlier the
timng at which dissolved oxygen concentration of rawmlk is

adj ust ed at | owSkespey ¢vafupsion oé aeaked flaeorafdseerriagfoug by Oriatled gyaluation by

ti ¢ _ L ) ke y o
Jpont aneodt GRS A SFIRGEIAS 1 Bt DA AR ensed 2 s
these vi evipardy némsed)c dpbintd (sensgd Jomdrieprags (yrondiyssnded p dnoxygege values

concentration of ra{ﬁ/ m Iébcln early stage after mlking is effective
for obtai'fi G PRAELIF I3 CHE MO havi ng excel | ent quality and flavor.

In this Exanpl ein isjiftddk aMBignaajiaeadnd RethigédBistrie@nslilk] @alatibeivas
reduction of dissolved oxygen concentration of raw m |k, and then
retai ned 4t endcbAdesnesiivaln 2pmpimpst alhthedpeddingaelistxspgesd ©8kekavicat i on
was | ow. Wen r i IS i pen i td € i on of
i ssol ved oxygen SonasTa s 1S b RAR FIRA 102 T Lo bEeant
concent r atrétemed,renl das @sygands. O pprefideetainefl pagemized il ghecwyaketion way 816,

of pasteurjzed mJlk,is deteriorat to sone_extent. However it
vould” be- xbact 8 3 papertrn ey FAERT S BB RnRIh e ey R Flcrag Hhrgor
obt ai ned by conduedty épapRstigadrhitiatiadwabbdapsdewhilesdisdoed caxygen exceeds
5 ppm At this tine, thg effectkpgf contrgl | i ng generati on of,. hexanal
concent r attPBFFILGHOTL 2 ©opeed; eonked dovir Wort aRESE SOBRYEH SeladiusiAsr i s

achi eved aas@lded ofillg. 14 shows area values of sulfides (area values

of dinethyl disulfide (DWVDS) and dinethyl trisulfide (DMIS) in

unadj ust ed past éupnysegenpdiksimsabeledissered oxgErnrrongersRiph ol EXyFBk ablogy

ppm past b : {1l f Dql?;/ m unadj usted and retained
past eur i zg%%?rﬁlﬁ)%}d%é#%ﬁﬁg 81);{){,53 e%ﬁb%{g?jﬁﬁl k of |ow oxygen-2.0 ppm and
ret ai ned past euriszeerardy knepfiohaytimergen 11k Onjpgrat whrdbalissalved oafgen

et hod) dGCRTIRA bl AUt B 4 BBe Ll bk ek B R B o S bRk

as concerker@hiic@of heQamd comfeatrafecihick is ihdicatbangfl sporftadgoas bkidized Alands)
The vial CUIaE Ao Cisgelci-encs onaaes s et 6oCTPEIRESE SRPRERSL | e
of 40 M NRSIved BxyeciehcHBIRANE Yaw MITE BRIy sthglQAEr SINREE is effective for
obtaining pasteurized milk having excellent quality and flavor.

In this Example, raw milk was placed in hermetic condition after reduction of
dissolved oxygen concentration of raw milk, and then retained in a condition in 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 pasteurization 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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of the vial container is extracted by solid-phase mcrofiber (85 m
Stabl e Flex Carboxen/PDMS). (4) Analyze by GC-MS (colum: CP-WAX) to
determ ne area value of sulfides. Now, area values of sulfides in

| ow oxygen-2.0 ppm |ow oxygen-5.0 ppm |ow oxygen-2.0 ppm and

retai ned, and | ow oxygen-5.0 ppm and retained pasteurized mlk, are
conpared with area values of sulfides in unadjusted, and unadjusted
and ret ai mitk ofjawtaxygsrad P, Rastarized ke 19w ogEgenot 0 apmetpadjusied and

disul fid i eyl t 14 sulf i -2.0
opm | ow &y n s B o el AR BT b ob B pUBANER L

oxygen- 5. Getpjprd pmieur eedimiédf pas beygdnzied ppml k showed t endency of

being I ower than those o djusted, a unadj.usted and retai ned
past eurized nil %.IeaAYai ¥ R’;féf'l&nﬂgs %‘FS Wﬁ%‘ggy F‘ﬂﬁr DRYGRFEBE Oﬁﬁi‘ﬁ%qdow
oxygen- 5. QSPRIm méyd) dxatien balod ain gl afetaivreRereansad avaluarygen- 5. 0
ppm and retai ned pasteurized mlk were generally |ower than area
val ues of SHRI#EY. i n unadj usted, and unadj usted and retained
pasteurized m |k, pbo R0Y¥RIRIEH 1eqEARERy: 9l ROPEAOLdiBRdISRELAL I ON
and increase of sul ﬁcgesp \/vas’ela%cshilgﬁ \?gd I%y 3z];lc;lj usting thée di ssol \?ed_
oxygen cogoeninenfcaparitit 26md.) ppdrsaated. e€2) Thasvid esticinse s sabisvied te heating

| oner the _dj ved oxygen entrati a\j N '

the.ar eat & O{ neobineaoharne SoRr A" B Eloct Ak s AR Pbuce
hexanal efdzesilicatisRr Whixthcted bl belid phdsy eniabfibEUBE anediablediedi zed
flavor. Based on oi.nt,that the | r .the di ed.oxygen
concentra ag?PXB’F/Pbg&S)D m({thnB?)‘?éa Y @gf@ﬁfﬂﬁmgi‘ %"3?% t%@ﬁ{@%ﬂ?? Y
deteriorathpBeoFbugaad ity and flavor of raw mlk which was in the
environment in which off flavor is sonmewhat |likely to occur, it can
be 31 said thatNozpateroriuphe wiiidasiaivnees<d! piel lowqyeaen-5.0 ppm, Jow
concent r atgkonn0f o LW A¥hlrktafed| AW 10k RUken 5.0 ShFBI ¥Bir@ha QB Bl AL
past eur i ztg(si?‘%inlo{ %ﬁtﬂh g(gog qu’azﬁ’i tg)/ ang‘je a\_/gi). As rdesc_?r ipged ago_ve, it
seens t hatresemardd whikearcawalwes g §udfidas o peadjestatdand wradiustasiged retbined

ef fect of gg&g&r{%hlliﬁﬁg cooked flavor is obtained by carrying out

past euri zat1on before the dissol ved oxygen increases to 5.0 ppm or
nmore. In the pra@sentrekxaiups ef diarces] dalhifels (DMIDS netdhiinedhy5urishifide

DVDS irethyl trisulfid S det er m ned
Consi fer edDMASTeiedius st ot Pl Pty G oY Paverimeend
repr esent aéthimed, GRH IR b¥fochlide haRCRdabtaied keflarz8Y atilk showdd ReldBydy of

sul fide (DVB). Considering the effect of controlling cooked f]avor
shown by being lower than those of unadjusted, and unadjusted and retainied pasteurized milk.

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

st

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 1s somewhat likely to occur, it can be
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experinmental results illustrated in Fig. 13, and the tendency of area
val ue of dimethyl disulfide (DVDS), dinmethyl trisulfide (DMIS) shown
by experinental results illustrated in Fig. 14, it seens that the
effect of controlling generation and increase of dinethyl sulfide
(DVB) is also exerted by adjusting the dissolved oxygen concentration
at 5.0 ppmor_ |ess. Exanple 8 (Concentration of sulfides in raw mlk
subj ect ed stid the ggeelEng of managies diswlwdyyssen easesrtipn el v mHketiost el v
after m | king; Loy glg : : Bl K] ter a
fapec of 48R ebRle B LARRR D EAR WiBoth oG and B O it
i nert gas pri or Astdesdibat iabgpe, Bubdmdibst eondihe ray imolk isvesoper amdieah, f or
raw m | k subjectedto reduction of ). dissolved.oxygen concentration
e at el TREPRE SRord o AR oStk s S PO R TR GH 1 | ki ng-or
gf t erI a lj@ﬁaeurfﬁatiéﬁbél@w&efd_[s@mai d»lgig@% ir([j&:féaf@ésdtb@(f@;aﬁ bhgord-or r ed_ucihng
i ssol ved oxygen concentration, a nmethod_of displacing oxygen wt
inert gas was ué‘ég’.e.p@ﬁ&ﬂﬁ » FRERRY YUCR © @%@f@%’f%@%ﬁ fi’r@ggn gas
i mredi at e'deé’tE&lecEisﬂﬁhgtﬁMTS)%e&@&et@r_niiﬁ&is&d@on%ﬂeﬂa@.ur@thfef %xﬂﬂlé k# ng or
after a lapse of 48 hours frommlking, and for each case, the

di ssol ved seltidgethat o belevedtd barapsesentatdvecead satye Gusstaeaf eankpé flavarie

7C) to pr t i rent s ]| r ]

aw i1 ¢ G el SRR OOSE" SRR B8 B Fteiottng ¢ 05RE SRATLER B
72 -hour s ferparimadtiragltediairhedtieBigby3, ant olod @udenct efires adlus of dikMyl

retention .. ti L pute). . Thes anpl re nanmed ."unadj ust ed
bast ur | 2 SN eSS aR TS B S PE RrsereP et el y
after m | kiligrated 1R8BS QU ik ZRehsthatkheddFdcOWE copiRR-ahérefioRarldiR&ieawfof24
hours from m | ki ntlgtj and "pasteurized mlk of Igw oxygen-after a

f

| apse of AHNeBYrNIdedAMS) Rialhgrexerter byiadgestiag dhe dissplver IRy gRiconprtgHon
into a St%@bo%@ﬁq dpicch is called "hernetic container") having
excel l ent gas barrier property. Fig. 15 shows conparison results of
area val ues of sul fides anong unadjusted pasteurized mlk,

past euri Z?%aﬁ; k; of | ow oxygen-inmrediately after mlking,

pasteuri zé % of 1ow oxygen-after a |lapse of 24 hours from

m | ki ng, @@dnqeasttéurifzetfidesid tavwohilk evbjectydrediidieon of disegisel @fygd®

CQFLZ Sf {)]9 Taﬂ%%g?h? 1 1 %%i@t%@é{%@? \r,}ﬁlk%rg?a é/raal 1‘a’§s‘°é o%f24%%1|11fslﬁgoel§ m'lﬁneg?or after

a lapse 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 ppm (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 | minute). These samples were named "unadjusted pasteurized milk",
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(DVMDS) and dimethyl trisulfide (DMIS)) in unadjusted pasteurized

m |k, pasteurized mlk of |ow oxygen-imediately after m | king,
pasteurized mlk of |ow oxygen-after a |apse of 24 hours from

m | ki ng, and pasteurized mlk of | ow oxygen-after a | apse of 48
hours from m | king. Area values of sulfides were neasured in the
manner as described above. Now, area values of sulfides in

past eur i z&phsteurikedfilk @Woowgs@amimmdiamhe wfper rafiking”, ipaskaupged milk of low

pasteuri Zed n—al%t ?fa lelfpgév f;ﬁ%’ Qcﬁ.{(}s }rﬁexﬁllﬁné'a%ﬁg "]2:{5 e%?‘lz&f) g oﬂo%m

m | ki ng, 8 oW oxygen- aseof 48
hour s fI‘OBkjfgelnl@ﬂﬁ:gaa{p@e of4Bharre thow millkiagea val ue of sul f| des in

unadj ust ed past ur|z d mlk to, area. val ues of d th i, qu
(DNDS) and di rebrgHST RSty WHQSWE(SBWS? 1%%@?@&.1&&248'5%#%1?9 ppehie®
oxygen- '”E&%%Ez@b Ma@ﬁg @)scemﬂtlsh@gameﬁﬁoﬁm zed mlk of low
oxygen-after a |apse of 24 hours fromm | k| ngq and Easteurl zed mlk

of low oxygen- Hfg & s@pww@a@ﬁom@sﬁm@w&r\@ efiof RylHgessmernednpdinged
val ues co &éﬁge&%ﬂkuggs%%ylr&ﬂy&%%ﬁ&y kg%ﬂ iMrhdfii tég,%?tee/ﬁpmg of

sul fides fn pasteurtz | 'ow ox .
m | ki ng, paséweized zek ofilbk osfgdnoatieneygesn ofif4 houmfﬂoarpmékmg ! trastignsgzed

frommlking, and ast ri l.ow 0o en-after a | apse of 48
hour s froml%qfﬁ?\a{é’xg% ‘ﬁﬁﬂ ?@FE&PB‘&}@W’%@X&%a val ues of sul fides
in unaloljI usted past eﬂ&h@méaa {rdquesldfsam%deﬂa@@eqlf dalﬁé@%fﬁfrﬁﬁﬁjﬂ d@s‘ulﬁde
control ling generatjon and increase sul fide ) ve

] st | ng UOND S A 8a GRYBR® GoNGSIL ParPOHSEs PRORZeYalk ptedtized
descr i bednﬁtkoaﬁ?wt& &@H;h@dlatte flek HilRehed as\f\éurﬁéd HiR Hiiss Okyad.- ey gen
concentration of rawmlk 1s adjusted at [ow | evel, the rea er the

ef fect of lapenof 4 hwmgfroslantj@ngmldumﬁteumdurw@? eblow GfyShR ?faﬁ lapse of 48
concentra }; I ndicative of spontaneous oxidized flavor.
Based on %’h@ﬁgv@m%gl}{n it that the |ower the dissolved oxygen
.concentration oﬂrearmlmmoﬁkulﬁtlémwgreeaﬁtaemre& frethe frfiamer of desorited @bbveng
deterioration i ual ity and f:lfac?/or of

envi ronment in WAe ATCBFFIUEY S §1%8?*F§%1§?d W]héeqfith‘?'gx&e&}}nm dfaqglgan

be said thatr Iﬁﬂﬁhgqﬁdsteﬂﬂzﬁrmﬂﬁﬂaﬂivﬂ&}@eﬁ&ﬁbwﬁmpwyﬂmlhmfrejﬂtmﬂtmgn
of rawmlk at I|owlevel in early méad:g after m ki n%r s effective

for obt ai ARhBAsHRRIZEd, Pk 9w |0P<Y%anfﬂrffer§ ghiat FWS P As

descri bed c&kaﬁé/r%d wWith é@fvfﬁﬁué MJIf?dé@% hﬁadfﬁ%‘edr@éfemdzéﬁ ki n open

condi tion, onparabl e effect of controll cooked flavor is

obt ai ned by Car Awt(p]gre@(y@lues of dimethyl disulfide (D S) and dimethy! trisulfide
(DMTS), pasteurized milk of low oxygen-immediately after milking, pasteurized milk

j 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 [ower 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 fiming at which the dissolved oxygen

concentration of raw milk is adjusted at low level, the greater the effect of controlling

33



pasteuri zation before the dissolved oxygen increases to 5.0 ppm or
nore. Exanple 9 (Concentration of sulfides in raw mlk subjected to
reduction of dissolved oxygen concentration after a | apse of 24
hours fromm | king by a nethod of degassing in vacuum at nosphere,
prior to heating) Sulfides concentration was exam ned for raw m |k
subj ected to reduction of dissolved oxygen concentration after a

| apse of Zdndniomsanflrimgreast ok herginalpronomtationedidhrigindidative pligontaoeduswer
di ssol ved oiééggglgconcentratl on, a nethod of degassing in vacuum

at nospher &% %% The method of degassing i n vacuum at nospher e
shown i n Exanpl BagzdwasShe ﬁl@ﬁ}bbﬁlﬂtfi&@tl’!&ﬂ@%ﬂiﬁé gidsdlaot dlykkn adrcestraichapse
of 24 hours from m | kin and the dissolved oxygen concen rati n was
reduced t &vemilky g(%aé?fg%fr alfest af samyrofl lrngrﬁeaeiwzat@aml TpalEpRe e‘tﬂr@
These sampligSy@tn LAVIATHE lén\yi@érﬁnéﬁ?ﬁf @ﬁcﬁ%ﬁaﬂgﬁfg? lsasﬁﬁle%mlﬁﬂ&ﬁc@urlﬁ C
retention tinme 1 mnute) (these sanples are nanmed "unadj usted

past eur i zeth bd $akd thahebntrollog axyeyeping desgely sé dyyeen Lopsnirplaet efirpivzeidk at
m k" t| veI ocl. eel
can (wh o Rt i Gl e MR AR DE A o
barrier pgscpxedjaayltyﬁtcgﬂavbﬁ shows conparison results of area val ues of
sul fides betvveen na é’%’ (zt ed asteugl zed ng Kk an ow o%g .
(degassed)-2.1 PP ELERqVSell SRS hatpgvgn Hfge é? BOReH copditio.
sul fides (@ ﬁaM@'eH‘@ét oot dBEO¥boidH b lgabta%d@%%maw di met hyl
trisulfide ( i n unadj usted pasteurized mlk and | ow oxygen

( degassedpasze@zms@ﬁ pefetedhe Hiseadved PrygemisEeases tae- GPPE Af Fofes was
nmeasured in the manner as descri bed above. Now, area val ues of
sulfides in | ow oxygen (degassed)-2.1 ppm pasteurized mlk are
conpar ed Wiktthplgr®ea val ue of sul fi des i n unadj usted pasteurized mlk.

As to are value dIS | fi,.de W,
(degassed %ncfmr boﬁll Q&%& I%Ubé% 3‘4%?&1%/\%1? 8\9 gﬁfége(&g% PaAred t o
unadj ust edof@straion azﬁ@d arlﬁplsk of 24\501Ir® frafremilivamk by wéthdd ertﬁdfgyl‘ssmcr in

trisulfide DIVITS) ow oxy? nlEF% assed) 2.1 ppm pasteurized mlk
showed co IhttEiosRlese PROT P ust ed pasteurized nmilk. Area value

of sulfides in B@Md@wcg@em(ﬂ@aa@a%%gim&ea FOPARABE Qb dA&ToTeduetivRST
generally | ower than area values of sulfides in unad1 ust ed
past eur i z8#seledoxygen concentration after a lapse of 24 hours from milking, prior to heating.
In 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

o™

applied to unadjusted raw milk after a lapse of 24 hours from milking, and the dissolved
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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I n conprehensive consideration of the results of the above Exanpl es,
it can be concluded that generation of sulfides can be controlled by
reduci ng di ssol ved oxygen concentration of raw m |k regardl ess of

t he net hod of reducing dissol ved oxygen concentration such as the
met hod of degassing in vacuum at nosphere and the nethod of

di spl aci ng_oxygen with inert seens that even if the raw m |k

as. It

is in ope iaﬁlﬁdﬁpe’féblrpr@BP XSerin usrdjugehpestiiceymelERAPY | avor

is obtain ' i ion before the dissol ved

oxygen in?gggééga%%%%?gjgg%Qggﬁﬁggé#&%%ief Description of the

Drawi ngs [ Fi g. Atda vahgr afphifsleowian giet empbindhe vhamges defcridédssuiveed

oxygen concentration for] t he Eqa(?e. ere di Sff%| vedd O%Z%en —

concentration ofoPafehirikes & wades g 08t Sryeenktreessr PR pegisuTized; o

di ssol ved naKky.9€ bogparee RithakéaomhieSofsedide £ th unAtRdica thastyurddet @fitkm | Ki ng

and retained in an open container_and _a hernetic container.%Li%g; 2]
e

A graph showi ngAe npise dﬁluéﬁ‘aﬁ'@%th& dil%‘é@ﬁ? @mﬁ)r 1%?’?3’5% (¢eg
di ssol ved p%é%%@uﬁ%%{ﬂ% g@v%é%;lo% T nkdsrddSto %adjaglbaégas%%ﬂz@mni{or

t he cases I SSO gen concentration IS reduce

i mredi at el y af t &s torpiek ivalgenottimethal tisulfida (BMTHplen eogeaidrgassahid?. &
hernetic container. [F.g.. 3] 35 A 1 3 of
exanal  cSnRantPlig B snfles tonbatfANALR B D SRGSeufiban IR
concentration ofr¢aawhud dfiulfRienat loadgygteegassel DI ppineasiasizedwhitiy was

di ssol ved ox congentration i s reduced iymedjately aft m | ki ng
and ret ot BERHY laier OB BoMES HEFIANG 5 CRTRLE] BGoedl K. [ g, 4]
A graph show ngri maerinsERBE8SrAiorb IOtk PINYLTbve BXaRPIdsat taTbe
for the case where dissolved oxygen concentration of raw mlk is not

adj ust ed, cprsiudeddhataseeraiipioplesulfides sry bricukiplen by srbenedispyad peygen
reduced | apRdhal@loRbhefilllidatiididls of Bk ridifod GRSl ARRYYAH

oxygen concentration Is reduce ter a |apse o 24 hours from
m | ki ng, aoatehipatiarhmch astheuheshed of degadsingdn oryyenatomsplkare pad thematkod of

reduced a%&ghc%ghggggrwgﬁhﬁ§t££prs frommlking. [Fig. 5]

1t 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.

i} Brief Description of the Drawings
J [Fig. 1]

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 1s 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. 3]
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A graph show ng tenporal changes of hexanal concentration for the
case where dissolved oxygen concentration of raw mlk is not

adj usted, for the case where dissolved oxygen concentration is
reduced i nrediately after mlking, for the case where dissolved
oxygen concentration is reduced after a | apse of 24 hours from

m |l king, and for the case where_dissolved oxygen concentration is
reduced after allempdeshewinggemppiat changesnifiexiiah gongErgiondpr the gasggrhere

showi ng t i : i e
case wher B B o B KB RE ) [ Ll e
suscept i bilissdleed sygen evreeutsatomniislsadiicat lirenetpatelydifies malingand réteined fncan
case where dissolved oxygen . concentration is reduced to 0.8 ppm

i mredi at ePEF“aCr"PgﬁmeﬁiaP??F%g{mT*ﬁ"a taﬂer'A graph show ng tenporal changes
of hexanalrigoficentration for the case where dissolved oxygen

concentration of raw mlk which is suscepiible to spontaneoys
oxi dation is nof SERHMFEPEHS tEHGORbFIaNEES %fpaﬁﬁow%éroéy%ﬁwa?waﬂw%é%

concent r a%ésg e dib@MUASHYES CorBeiioh BFRA #ER! Y ndtf ddflstedl fkiiGeasd Fi 0.

8] A graph show ng tenporaf changes of dissol ved oxygen concentration
for the wheme diselved dkssn|cpaeentefigels redived impgtiatnly aferrailicing, |fkr ihRi ch
i's insusceptihl . 0 i..dat | i | he
case whor g Defy et S ARERHERAR N AL 4R 1 RORUS P lrole
after a | apikngphindfbr higurase fvhera digsbiked gxygencohoenttatien iscadecihders lapse
di ssol ved gx%ﬁ?en oncerht(.r ation is reduced to 5.0 ppmafter a | apse of
24 hour s“F YOI FRIMGHXP&i g. 9] A graph showing tenporal changes of
hexanal cpmgesjtration for the case where dissolved oxygen

concentrafion of raw nmilk which is insusceptible to spontaneous
oxi dation is nof ZjhEbewing epPporshehaageeohfifereal gPREHIrgEm Bk igeqse where

concent r aafs§51¥%ofo>£}%@ye&%en& i S RRMIAf K86t 81ih 808 Foothe eehAitrs from

m | king, an the case where dissolved oxygen concentration is
reduced t disslgedopiyeat cencentritignsie resiic@Uintroedistelyrasier mitlkidign§or thergage 10]

A o B L e
suscept i bhel fop tispesd ahe@uissolved oxygen concentration is reduced after a lapse of 48
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
’ spontaneous oxidation is not adjusted, and for the case where dissolved oxygen

concentration is reduced to 0.8 ppm immed:ately 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 is insusceptible to

spontaneous oxidation is not adjusted, for the case where dissolved oxygen
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oxidation is not adjusted, and for the case where dissol ved oxygen
concentration is reduced to 2.1 ppmafter a | apse of 24 hours from
mlking. [Fig. 11] A graph show ng tenporal changes of hexanal
concentration for the case where dissolved oxygen concentration of
raw m | k which is insusceptible to spontaneous oxidation is not
adjusted, and for the case where dlssolved 0 en concentration is
reduced t ¢opceningiion wiedicedtq g Pemorttep 2 lanse 9524/ g@%ﬁ Frmpiging [ qud dor they

A graph s Q%@\ﬂ erQ%)‘sg&%dt %@%E @%ﬁ Hr%}in Qhedul&y 15%5@8%%% i‘f%x Ld fip4nas

conducted w t hout adjus I ssol ved oxygen ¢ entrat on of raw
m | k, for hohs fraaseikivghere di ssol ved oxygen concentration was reduced
to 2.1 ppm.and, 5.0 ppmafter a | apse of 24 hours fromm | king, and

t hen heati @ s conducted, and for the cases where dissolved oxygen

concentration wasgiagll tlﬁﬁﬁng erbolal RRMMRB AT he@nflpthedntetionfor kikpeee ahe24
hour s fron1n1 ki ng, followed by 24 hours retention |@ hernmetic
condi t i on dissekvgd @X%ﬁcf@@%qnﬁa’ﬂ%% rapygoalk pbach ig msusceniblp ke S1BlEnARYS

cooked fl auar.:ibRis ﬂ&%%djgé\fé@ ﬂﬁpﬁ‘fe%a&e\%érgst‘é‘@%ecp&%HﬁE&Q:en‘ﬁ{‘ﬁﬂcﬁqy%duced

adj ust rent of dissolve ygen concentration of faw mlk, for

c az e; \gh erte 2. (g oftered aww@ éf hovrsdenn mitking aph®r thedueewhes dZSSQIVpé m
an p(%){)?ggg 1 & 8%&&%8??1 r%éuc%ﬁ ’to\%h eﬂp?n %flsc(g‘rsgol%éegylfag _Foﬁﬁqzrotnt;' ?fplknfgat I'ng

was condu e cases

congentraﬂPgmlmps reduced to 2.1 ppmand 5.0 ppmafter a | apse of 24
hours fromm | kin fol l.owed by .24 hours. ret ntion in herngetic

Condi ti on_ bef or & SankHETTIRG Ok CHTEe B BoCra oRCTrABRT ot trge ahess
val ues of dgublvedes ée%rc%ﬁcéﬁ@hﬁ&‘ﬁoﬂfaudm%hhﬂdh idisgabftitdeto poMamond

di met hyl trlsulflde i.n pasteurized mlk which is heated

Wit hout GBHiteR awt&éwei@fl r?éiﬁtf%ﬂleﬁﬁ%es‘ﬁlll@&%élséﬁlmi(%%E@WFW&%’CIO&HS of
raw m Ik, rpétfctemﬂggg]nmﬂek b@ﬁ\aﬁéy&%n?mﬂkm@m pasteurized m |k

1
of | ow oxygen-5 nagj ste and retained pasteurized mlk,
retained gkt éllrized milk of Iom1oxygen 2.0 ppm and ret ained

pasteurized mlk g I{&Ph g’ﬁ%v{in%’ ge%ﬂao ?I hQIE) oF ik ﬁljﬁ%]ﬂaéar\tr%]{ ;518 B, SROWB%here

area val ues of surftdes ea ‘va ues di ne
dissolved oxygen concentration of raw milk which is 1nsuscept1ble to spontaneous

oxidation is not adjusted, and for the case where dissolved oxygen concentration is
reduced to 2.1 ppm after a lapse of 24 hours from milking.
[Fig. 12]

A graph showing hexanal concentration 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 oxygen concentration was reduced to 2.1 ppm and 5.0 ppm after a
lapse of 24 hours from mitking, followed by 24 hours retention in hermetic condition
before conducting heating.
[Fig. 13] |

A graph showing cooked 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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(DVMDS) and dinmethyl trisulfide (DMIS)) in pasteurized mlk which is
heated wi thout conducting adjustnent of dissolved oxygen
concentration of raw mlk, pasteurized mlk of |ow

oxygen-i mredi ately after m | king, pasteurized mlk of |ow
oxygen-after a lapse of 24 hours frommlking, and pasteurized mlk
of | ow oxygen-after a | apse of 48 hours frommlking. [Fig. 16] A
graph shouvkymgnavseniraficresaofedsedditb delsprrapehs Valpuesiat ldisaet B hours

R L e R SR T
concentr ahtRmgof raw mlk, and | ow oxygen (degassed)-2.1 ppm

pasteurized ml k. 38 CLAI I\/B 1. A pasteurized mlk produced by
conduct i nffi& t4leat ment of reduci ng di ssol ved oxygen concentration in

a course betweeg L}:Jh‘?h@%l&r%oa[r @@élﬁéﬁrcg?safﬁ'dggl(a!r%a\;a%e%%?%ﬁhagyl%su%@ ne

ml k. 2. The pastéeurize according to c , Wherein
t reat ment (leD&édaud ldngethy,il tssdﬁdeﬂDMT)SQ)em p@d:nmemirrmﬂk whlchss et et

within 72 hours a pasteu

ol ai'm 1 op S Gaidi Bt R o eay B E AE L Er B A
after condfiis @fygeh-2t08ad, rmaﬁeuﬁiedrrﬁﬂ;u of ogv chygeo5\eghm, meig]asted and
concentratiaon until past eﬂrl zation. The pafs euri zed I K ac&:ordl ng

to any onéeti‘ifle‘EPaéF%Z?d 7y STetgx}\H‘“F‘élr@FWuﬁ%ﬁﬁltIF’élf FPEeRE Rﬂm?"%

achi eved hy,canghied ngh Alikleash oRendf o bp@. fol lowing controls: (1)
control of spont aneous oxi di zed flavor in raw mlk; (2) control of

gener at i otFigntlor increase of hexanal; (3) control of cooked flavor;

and (4) control QQJ}%&‘ g %)rga g{lgésocgfthm\%gfazga o &Lgffdﬁﬂ&ﬁ# Bsuififie

pasteurized m |l arm 'n the spont aneous
oxi di zed fIDbtmzﬁ) ang dbeethyl thlsndﬁde (DBITSThia jpatstezad midld wiridhkis heated dithptt o
claim 4,

t st t
group cong‘f’ % o o ?)4]‘1%%& SS§’h’ISefI %E%ge%%l%?en?@f%f) #ec qulﬁa‘l‘s{pahzeed milk
(DVDS) , avfdich sBldBilimbdetBudlf bfler HIMES) pas@Brized 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.
[Fig. 16]

A graph showing area values of sulfides (area values of dimethyl disulfide
(DMDS) and dimethy] trisulfide (DMTS)) in pasteurized milk which is heated without
conducting adjustment of dissolved oxygen concentration of raw milk, and low oxygen

(degassed)-2.1 ppm pasteurized milk.
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CLAIMS

1. A pasteurized milk produced by conducting a treatment of reducing
dissolved oxygen concentration in a course between milking to pasteurization in
processing of bovine milk.

2. The pasteurized milk according to claim 1, wherein the treatment of reducing
dissolved oxygen concentration is conducted within 72 hours after milking.

3. The pasteurized milk according to claim 1 or 2, wherein the dissolved
oxygen concentration is kept low after conduction of treatment of reducing dissolved
oxygen concentration until pasteurization.

4. The pasteurized milk 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) 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.

5. The pasteurized milk according to claim 4, wherein the spontaneous
oxidized flavor is beany flavor.

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