DESCRI PTI ON OFF FLAVOR CONTROLLI NG METHOD I 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
met hod. To be nore specific, the present invention relates to a nmethod of
controlling off flavor (abnormal flavor) in raw mlk and pasteurized mlk by

controlling so-called spontaneo ol _flavor caused by spont aneous
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sulfides which are believed to be causative substances of cooked flavor.
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al so involves” the tine required for collecting mlked crude mlk into a
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In the present invention, the term "raw milk" implies milk fluids which are
obtainable by subjecting fresh milk or crude milk to a cooling treatment or heating
treatment 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 coliected crude milk. In

general, milked crude milk is cooled to a temperature of about 5°C immediately, and

this requires about two hours.



"del i ciousness” and "nutrition/ unction" 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 spontaneous oxidized
flavor which is caused by spontaneous oxidation of raw mlk. Spontaneous
oxi di zed flavor includes beany flavor (also referred to as cardboard
fIavor),Eﬁgﬂﬁ u&igﬁor, netalic flavor, tallo.vy flavor, oily flavor, fishy
flavor and . Details of nechanismfor generation of spontaneous
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This spontaneous oxidized flavor may exert great influence on flavor of
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
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 dimethy] sultide (DMS), dimethy] disulfide
(DMDS), and dimethyl trnisulfide (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 oxicized flavor is found after
pasteurization in a milk processing plant, shipping of products (pasteurized milk and the
like) must be stopped.

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



stable supply of mlk with good quality and flavor by preventing or
controlling off flavor of raw mlk and pasteurized mlk allows efficient
use of agricultural resources wthout waste. Therefore, it has been an
inportant matter to be investigated in the dairy industry to clarify the
mechani smin which off flavor is generated and to find a solution for
preventing generation of such off flavor in raw mlk and pasteurized m | K.
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quality management of raw milk and pasteurized mulk, it will promote customer's desire

to purchase milk.

In order to achieve this, it is necessary 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
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

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



a plant in a step of subjecting mlk to deoxidization, it fails to describe
conditions during mlking in farmtherebefore and conditions in the
receptor tank thereafter. That is, tenporal concept in the course from
mlking to pasteurization is not taken into account. The tine | apse from
mlking of fresh mlk in a farmto reception at a plant is typically tw or
three days. Further, fresio mlk is sonetinmes transported |ong distance
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Therefore, thorough quality management in early stages after milking is crucial
to produce milk with excellent quality and flavor.
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 quality and flavor of
fresh milk before pasteurization.
Japanese Patent Application Laid-Open No. 2003-1440345 discloses a method
of producing milk with excelient flavor by packing pasteurized storage milk in a sterile
tank in a package having oxygen barrier property in inert gas (nitrogen gas) atmosphere.
Although it describes flavor of milk right before packed into a container (after

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

Disclosure of the Invention

Problems to be Solved by the Invention



processed by the controlling nethod. More specifically, the present

i nvention ains at proposing a nethod of controlling off flavor in raw mlKk
and pasteurized mlIk by controlling so-called spontaneous oxidized flavor
caused by spontaneous oxidation of raw mlk which is also called beany
flavor, controlling generation and/or increase of carbonyl conmpounds such
as hexanal which are believed to be causative substances of spontaneous
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and pasteurized milk with little spontaneous oxidized flavor, reducing rejection of

acceptance or stopping of shipping of raw and pasteurized milk caused by spontaneous

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 spontaneous oxidized flavor and cooked flavor of pasteurized
milk, in the course from milking of crude milk to pasteurization.

We also found that by controlling and managing this factor, it is possible to
control so-called spontaneous oxidized flavor caused by spontaneous oxidation of raw
milk which is also called beany flavor, control generation and/or increase of carbonyl
compounds such as hexanal which are believed to be causative substances of
spontaneous oxidized flavor, control cooked flavor which 1s problematic in quality and

flavor of pasteurized milk or control generation anc. 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 increase of
carbonyl conpounds such as hexanal which are believed to be causative
substances of spontaneous oxidi zed flavor, or cooked flavor which is
problematic in quality and flavor of pasteurized mlk or generation and/or
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causative substances of cooked flavor is achieved waen 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 controlied when control or management of dissolved

oxygen concentration is conducted in early time after milking in the course from



car bonyl compounds such as hexanal which are believed to be causative

subst ances of spontaneous oxidized flavor, or cooked flavor or generation
and/ or increase of sulfides which are believed to be causative substances
of cooked flavor. That is, the present invention proposes a nethod of
controlling off flavor in raw mlk and pasteurized mlk, which is featured
by a treatnent of reducing dissolved oxygen concentration conducted in the

course fLomdE dching hitk m&&ggym R ekdnle, iRAGERS qgeﬁﬁlﬁﬁiélgfé? gaéh# The

treatment of reduci ng di sso I oxygen concentration Is condC In 72
hours after m Thiongh thehboyve expenmentomeuletarmyiet hemesiaslmenge affdisseliedi ng
di ssol ved_o n oncentratian, the condition.in i ¢ch dissolved oxyL;en
concent rgﬂ%ﬁ%srsm %\E}\P?nso K ‘Brtrm Rk I?E}S%Bgﬁ erll}]f’ll }”eklf(iholﬁ\.é\ﬁl?%wtﬁ %Igr %05'6r\9§m|$et hod of
cont r ol | spuhtakebud badiesd flavor anraw midk a0 @agpasi-ed fiikegendt dtion/ifdredsaf pr esent
i nvention, control of off flavor is, achieved b{o@; | east one of the

¢

fol | owi ngaroeePBPeuUNds sycheasexanal yhicysn beliresd WFABE SEPRYUSES Ph raw mi | k;
(2) Cont glmmﬁfeo&ecsss&@%q f?%l%o%gﬂ/o%kéd_"ffa%@&g%egferah‘éﬁQﬁt%r' inchede fPﬁffe@E of cooked

flavor; and (4) Contr eneration an r rncrease of su In the
above, t hhichome beieved tashroratisatioe wesbstaniceld afambokédfloorin raw milk is, for

exanpl e, contr of .beany flavor.  The sulfide ose .genegat i on _and/ or

i ncrease is coﬁh‘tdﬁ’ Iﬂéecprf%e“{ P CHRRIOPY eS¢ m"ﬂ@?s CSWE)IQ% 8@?@&%?&% he group
consi sti Aglkaind pasretrivet nsilk, fhiksh i6 Bdbred 8y aet:htdent of @Uldihgl@is{dD4aS) and
dinmethyl trisulfide (DMIS). I\Ext the pasteurized mlk proposed by the
present PRYESRICPBIFNEration epnducted inihe cowse FomHailiag Hyprsturigdian 8l | ng of f

flavor i d.awidd & @ngipasteurized mlk of the present invention as
descri begr abogg_ %jEffec't of the Invention According to the present

invention, it The peatwict of reducongdissolved oxpgdn adcerdpont smsodectekindi2zed 1 avor
caused by spoptan euUsS oxidation of raw mlk which is also called beany
flavor, égﬁrg'aﬁ?ri ﬁlgﬁd/or i ncrease of carbonyl conpounds such as hexanal
which are bel i gu@af afier ddadeaingahd ieatpulsifaediegafissopebloangmus oxi di zed

flavor, %gr?clég’gation, the condition in which dissolved oxygen concentration is low is kept
until pasteurization.

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

Next, the pasteurized milk proposed by the present invention is processed by

using the method of controlling off flavor in raw milk and pasteurized milk of the

present invention as described above.



flavor which is problematic in quality and flavor of pasteurized mlk or
generation and/or increase of sulfides which are believed to be causative
substances of cooked flavor, thereby controlling off flavor in raw mlk 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 excellent quality and flavor. As a result, it is
p055|bIeEhgn %hﬁgﬁ&gei utilize agricultural resources wthout waste by
stably providing industrially available raw m |k and pasteurized mlk wth
little spontantotsdiag italihzgtesthtanesntion adisgongbleed esitiadBo-bll@iccept ance or st op

of shi ppin of the,.r W and urized ml k _caused by spontaneoys oxidi zed
flavor, SRR e RrT hiied e ocbarecys Figaiop émgé&wnrl%?}sei%q Mode for
Car ryi ngc4pel tehisy ﬂa[%?"%eh%tleﬁl m&qgcrgise%‘?@&'beﬁytl'cﬂ ggﬁﬁdsfsh@ﬁ’ 4 hdxBnd|aw mi |k

and pasteurized 'm | the present invention involves a treatnent of
reduci nngiicesam badtevedtedercapstive melystancesrofi spontangsus owidized fllaven, redkeiing t o

past eur | At PSRRI, ShERa0l: dhlte RSt BEsdyEagbent of

reduci ng |sso ved en co ion’is ed in 72 hours
after m hxkd/mgncrléaufetdfeﬁlﬁdai warchemshlnetrem@ Hehﬁuialtleatsminmncém‘oﬂoedlaﬁ ng di ssol ved

oxygen oncentr t|on referred the .condition in which
di ssol ve a\ﬁ@(y ey yE%ﬂE&t’r‘i&%&rﬂéﬁO“Er"}%W |pa§5 izdmMi¥at i on. The control of

off flavor in hABgrah l}reltqjse]ﬁﬁglbféttb?%\’ufe ;?a%mjﬁ)f&ﬂnm( viicH 1@??6ce%@@b9f the

foll ow ng controls. ? spont aneous oxidi zed flavor in raw mlk;
(2) Cont thsimeshodyehemtrolliog ofinidever andhappdisalde of priedneiival of mifkayiticexretlent of cooked
flavor; zﬂrtéd'% g%)%t rol of generation and/or increase of sulfide; 8 In the
above, T ot of spont aneous oxi di zed flavor in raw mlk is for

exanpl e cont r Ak amésubemrsypdsk;meab ,effecndretyheﬂﬁalagndﬂﬁxra/!hasmaragemthahu on and/ or

increase is .controll e ove,. i st ,one seI fromthe grou
consi sti wgstsrbyarﬂ&rér rryrlﬂlrs&}rl 7‘@ bia ?ran@mgﬁrlrrrza %wﬂe) and 0 OP
di r net hykjtefer dpaitahd 8 okidMESKlavbh rédh%n@)‘éj@étld?%l’tacé@%c@bfr §t

inventors, any of spontaneous oxidizeéd flavor in raw m | generatron
and/ or i AEtheaaws and passsurized milksowused byfspentare un gxigized flayveioand promoting

the consumer's desire to purchase milk.

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.

Here, the treatment of reducing dissolved oxygen concentration is 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) Contro! of generation and/or increase of hexanal,
(3) Control of cooked flavor;, and

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



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

control of cooked flavor and control of generation and/or increase of

sul fides whi chifme a65R! Hﬁé%@nmngff s?@rﬁﬁrfe%h& bﬂglzgtfl ha%r&}h’ Rw bffikfi@ygrm | k and
pasteurized m k. In t he net hod controlling off flavor in raw mlk and

past eur i 2&ainple) ontrabefdrednngavos, etnldéhq)ﬂéﬁ@estw}mwsmqrajwn antiéer inceeaserisnt  of
reduci ng &ztﬁﬁﬁd\ﬁ? eABEAEN at &C%n%élg&b@ ﬁlafﬂe gx%(l]; rCIOH %t aI lfﬁ%m%ﬂdlum ed at any

poi nt of g course hetween The course
bet ween sulfike QM) dipathybdisilfide (]DMDS)\&@H\dﬁﬁethﬁnlanﬁL(lﬁH@(lmmqsst eps: (1)

m | ki ng fromci)w 2% stor?_ga namlk collecting tank in a fa (tank
installed in Ih‘i“‘ﬁ#’ qrayent %‘:’EF her R BIILINNE IR Sc Y] ch“‘??‘ﬁ@“‘ioélﬁ@“ H‘egar mto
tanker (RGbChgaw FRIK ?é‘ne}‘ﬁﬁ)%eahd/or ﬁicféi"s@ﬁfﬁexaﬁﬁ) c&dke@ﬁmfrtan@ efbritfipker ; and
(5) transfer fi oma tanker to a ml rocessi ng I ant so on. Although

sone of @h@oammmﬁsuﬁ'ni@@la@tcepgolwtim rapi ‘nitk n@JcﬁeChtodb@traatmmtw:f pl ant are
soneti Mg, n%tcf?%olvwgéiéaﬁ%éﬁ'@'ﬁha%n reduci ng di ssol ved oxygen concentration
y be con T

may principa any of these steps. Therefore, the treatnent
of reducing di Thekfoee b(y)c}agdirctmgmlmarﬁalnaéntmﬁ]@J‘ucrngmssmvbckoz}ag&nbe conducted in

any of the instrune ts ols aratuses_desc tf)ed below. (A) in a
hosepi peCB?cePHatéP“pﬁ é“’ﬁ%l 1tf‘§)P°-°rﬁ ‘F(T eeyte A% Blron rg{ ORISR i nstal led in

a farm f Qi;deRuIMRCH lﬂga\mnlllh( (:Hﬁtl'ch o?@#ﬁe?&idn%dﬁo@measé@héﬁnﬁ basePbPe or in a
pipe for transferring fresh mik frfroma mlk collectin nk to a tanker

For 4 1 anspokedfigor prabserirol ateeneretiyn bi/er nemksect selddkemhichite yEployes o
hosepi pe i cd H_Oﬁmgl rOn%"tgf]lf;[lrawfn?aﬁf{Bags}gu;l??‘&lﬂkl k froma tanker to a mlKk

processing plan € Vi ewpol n ensuring pasteurized mlk
wi th excel | ent Igthalmdtlod @fmdmfrblaugbffﬂetvor ® rpweﬁlék mﬁﬂpx«tsfeatlzédnmlkr eat nent of

reduci ng di ssol veq oxygen concenfration  of aw mllis conducted in a short
concentration can be principally conducted at any point of time in the course between
milking and pasteurization.

The course between milking and pasteurization involves the following steps:
(1) milking from cow; (2) storage in a miik 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 fiom 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) in 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;



When t he di ssol ved oxygen concentration of raw mlk is reduced in a short
time after mlking, the effect of controlling deterioration in quality and
flavor of raw mlk is inproved, so that the quality and flavor of
pasteurized mlk that is obtained by pasteurization of such rawmlk is
advant ageously i nproved. \Wen the treatnent of reducing dissolved :xygen
concentration is conducted imediately after mlking in a farm any of

spont ane inQ¥a Ak 3EMAntE r inraw mlk, generation and/or increase of
W?ml(z"?e(’eéq]#ﬁavoré,raéﬂzi

hexanal , "c00 “and generation and/or increase of sulfides are
cont r ol | €d) inartsetipé sr ipagspedfoe transferaing drekh ynilkofeom a tdnkerfofemilk of control i ng
off flavor in rgw mlk and pasteurized mlk. Since about 72 hours is

r equi r ed PEEFHIRE Iﬂ%‘ept ance at a plant after mlking, the aforenentioned

effect can be ey R idWpdimAuabiyGhshmes pdsRatipRNhilR vithasaldg gfiizs ol ved
oxygen concentration of raw mlk at the time of mlking or in 72 hours after
mi | ki ng. apd flpvorqis is predgrred thab thedteatneent of redueing dAissalved ewigen agnaghsatisinved oxygen
concentr atj : I LK IEPHI; i after mlking for the purpose of
best exer%ﬁaﬁmﬂgf&?%{gmet%ledc 0 c%%?i;t%ljlﬁﬂﬂg’off flavor in raw mlk and

past euri zed m Mhebyhedindolwaldl axggen emyemfatiop ofitawnsilitds reduckdzad shbavor in raw

m | k, generation.and/qr increase aof. hexanal ., cooked flavor, and generation
and/ or i HBelieE ”@uﬁ"ﬁeggg_.(%?@nﬁrglilﬁgg?téP?réao? Haqu IWeandtaf?Iaé@f 3 of reducing
di ssol veehinGy 4Aproved) G fdt el RA1IGT andFWvBE bikpals@ubRAdHTE Bt isbblrnedBUT S,
preferably in 48 hours, nore preferably in 24 hours from m | king,” and nost

pref er abmysteuﬁ?éti%@fé?uyﬁaawaﬂlkﬁ rdvantpgequsly wired- of reduci ng di ssol ved
oxygen concent Gatl,of. gatﬁla{]Y cﬂqr&hjcin%.cﬁ?s};lve@%ngée%l{:loﬁéén%a{i%@s?c%qa &9 exanple,
Aospher e or di spl acl ng’ - oxygen i Hert

degassing in vacuum a W gas and the
| i ke techmingdaslyrafferbelkiseh a fanm] fryy dfephtagioas otidizédd Spt@dh mgy milkgen Wit h

inert gas, use of aeration ubbl.in f.inert gas elimpates the . necessity
of a conﬁpﬁl%ﬁwn&%a%mgpg Bwﬁaloi%@ﬁ ﬂﬁgoldﬁrgdpgege'@a059n$}ﬂlém9feg%esqf ni trogen
gas nay Reifdeeste@snitdIRdl Ayt isgﬁﬁsibl_.b.-hté YRR GaXeh ShEd Tt bpc&h%mng ond
i nexpensive. 10 In the above description, the nunerical range of dissolved

oxygen denerdntrumitirengdtpasteerizedmailivhen the treatnment of reducing dissol ved
oxygen concengéﬁg LRIt Y hroﬁwiﬂéqﬁiré&b&?ﬁcat%%%dc? apg\k/laﬁf"%ftér%h@ﬁ%%fhé i m ted,
ed 0 ntration of raw mik is pr

however | ower I'SSol'v Xygen ‘conce erred from
t he vi ewpfiramemfoned sffecd canbatxevfed biyeondifcaag tieftreaanént of tedngindeissolved at i on i n

qual ity and, ) Quor, O ol 2t 01 Ll oPRSQL 91100 BEinTSHSLI/BIY LSRRGt ed by the

It is desired to conduct the treatment of reducing dissolved oxygen
concentration of raw milk in shorter time after milking for the purpose of best exertion
of the effect of controlling off flavor in raw milk and pasteurized milk by controlling
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 1s 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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control the spontaneous oxidized flavor of any raw mlk that is enpirically
susceptible to spontaneous oxidation (poor quality) and to control
generation of hexanal, it is necessary to control the dissolved oxygen
concentration of rawmlk to 2 ppmor less. On the other hand, in order to
control the s p ontaneous oxidized flavor of any raw mlk that is
enpirically insusceptible to spontaneous oxidation (good quality) and to
control generation of hexanal, 5 ppm of dissolved oxygen concentration of

raw m Ik suff i@ .608 d%g&}ﬂﬁ%ﬁsth@ AR %Io@ ofhissbeddxygont rol ing

generation of hexanal wth realized By concentration of 2 ppmor |ess.
| n ot her consedigatica ap theftgne é/hemthtréreatmﬂnt phreguciog disbalved Memxygen

concent r g&ﬁcgﬂtrat%tn otfl?gw E‘I} %I;ec%i( qy%g\?&)naﬁ%?c}cuﬂ(efrf}%mlﬁ?qa %g&:g\ge& ?%‘SV/ (€ duci ng

di ssol ved 0Xygen concen £ Ion 0 the quality of

raw m | kdissalodd @@gemsm@mudmdﬂrw milk i$ lpfﬁi‘éraéd?@btﬁ thxviewpoianof good quality)
and susceptibility to ont aneous, oxi dation (poor. quality). The quality of
raw mil klm%rOVﬁPFq}&ﬁéwf@y costiriige dsisaPiabion i quadisy andsflayogeErap wilk. cow, ~ and

seasonal vari ahuQiding It@t&%géﬁhentrca%lmédkb;t :ﬁg g?&&&ﬁ%gveh;brg%’grd}}'% ity

condition (resistant "to nt aneous oxi d . Theretore, even when the
di ssol vedom@gminomaoemls roatdilmd ﬂattvor offemy travrenibif thebaecmmlrmallp{suschmltﬂc eat ment of

reduci ng, di ssol ved oxygen concen atl Qn of . raw m.lk p any of the
spont aneSU¥° 8%"8?‘?@ '%ﬁgg@oc’f s ’:W\)arpi R“‘&éﬂ&%‘?%ﬂ‘ Ofg}%ﬂ?ﬁ) ﬁ?cr ease of
hexanal , nesgteeyltd tomvol thaiksgleadbaiged Borurdirion stahwanitk @2 ppthbr bes are
controlled, and the effect of controll | ng off flavor in raw m |k and

past euri zed m PR thepthenfiand,isorde to gqurpl F}Te 5 apvapsque oxidized flayenofa®yenvi r onment
that is ppy ﬁul‘kﬁhitﬁ?@mgftnlé?lh% 1ntsﬁ§ce19£ﬁp@tr(?stép%nﬁfn§01fs C())?}fﬁ{lﬂ% qttqu‘ﬁxféxﬁﬁm ved

oxygen concentration me of execution reduci ng
di ssol vetb ook geremtvamf hexdneh Sqnfpnr@ﬁ/dlsml\kthosygmwmpem:myombf ratammllhpont aneous
oxi di zed fl.avor jin r. m | k ner.ati gn |nceas

Cooked 1 FATBH HHTOUAE MRS pE v ERS s BT SEaSapt HBRBRLI o0, and
t he effeegdalioéd bbe@@{ceg}a{tioﬂg,fgfpfpnfd,raggr inraw mlk and pasteurized mlk is
exerted nore effectively. The di ssol ved oxygen, concentration at the rine of

execution of t Hbo@?re‘&?rﬁérﬁt prgferred gamen ¢a) rangs 96 Aiser] verkPyigan conrealatioRt i on of
raw m |1 5 fha e eliff%&g&lt%n%f Pd%r{}éafmén"?%? reﬁﬂﬁﬁg dﬁ@%l‘?f&ff)ﬂ?e}{ c3 H{fht%n (%!fess and

further preterab ppm or | ess. tro |ng oft flavor in
raw mi | k ramehilkas nﬁlmenqeddnyrthe guality of raw milk, such as insusceptibility to

spontaneous oxidation (good quality) and susceptibility to spontaneous oxidation (poor

quality).

The quality of raw milk is influenced by breeding condition (feed, land etc.) of
cow, and seasonal variations.

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 cissolved oxygen concentration of
raw milk is 5 ppm, any of the spontaneous oxidized flavor in raw milk, generation
and/or increase of hexanal, cooked flavor and generation and/or increase of sulfides are
controlled, and the effect of controlling off flavor in raw milk and pasteurized milk can
be exerted.

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

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

the spontaneous oxidized flavor in raw milk, generation and/or increase of hexanal,
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according to the present invention, after conducting the treatnent of
reduci ng di ssol ved oxygen concentration described above, it is desired t:)
keep the condition in which dissolved oxygen concentration is |ow until
pasteurization. Here, the condition in which dissolved oxygen concentration
is low may be kept, for exanple, by preventing contact with oxygen. Even
after reducing dissol ved oxygen concentration of raw m |k, by keeping the

S e o1 Sood 200 SR AR A0/ iod e I Ll OB RIEY. ankitfe BILFEE OF

controllin erio on 1 n qua avor “of raw m | roved,
and accocahitroding affidvar yn ervdmilk laad pastefrizpdiatibus exertkdmdrk effbetivelys obt ai ned by

pasteurizing the raw m.,Jk are inproved. . Further, even after reducing
di ssol ved oxygﬂ?‘? %&Q&Vﬁpﬁﬁﬁ%‘}?ﬂg?ﬂtﬁagw A thg D, of leXeCiing 0? He tregireeofed oxygen

concent r akih@ng Afssé190d Mylgkn 8bndefiatl AV raw intilt i ppaaﬁblglﬁpﬁrﬁ) offe8Dlorensure raw
mlk with excellent quality and flavor. As described above, the treatnent of

r educi ngPi@fesady ¢ @amoxylessnandotiebertnrefierably 2 epmraaessi | k may be conducted, for
exanple, in a j i ol 1) ki : QwW, in a tank
netal ed in e e Sf chiindhill P Ao H il i R {1 2

hosepi peaaprding ® the presém invientims faéer conguétingshe tredtkaehr afiradwcing diksodwdd! ect i ng
tank to a tanker for t ansrpagaﬁ)i ng.f.rﬁsh HHE; iﬁ?a td?nk of a tanker; or in
a hosepi PEVEGR PRFERUHI PelPPivedaPays i PFHIGe 1 ? K& the FRGTBHPE Righker to a nilk
processi gigsdN-eixygbhcdticefation iKROPurltl Padbibatived BXEIBP c6RRGENM ati on of raw
mlk at |ow after  execution of the treatnment of reducing dissolved oxy gen

concent r whichdlisselvedaxygenicongentraion siew araydy kehfon ¢xempten by erewentifecor keepi ng
t he di ss%n\{&q“gl)ﬁy&gg foncent ration of raw mlk at low |level is conducted in
all instrunents, t ?s’, apparatuses and steps provided before

past euri zat i onEsdnegfter redptiagidisablived otypen abmeeatratengf radinsitk, ibpkeepingnt s, tool s

and apparatus in which the treatpent of redycing,dissol . ed oxygen
concent r teidessolved oRgEsa fpRGERITRtOR o ewcadiat 1Nt el o sRe R canrallete ol and
nmanage digeMbrifsh MYUARY and3aconsmah Al RImofovedVnd dckorbihgy hualily Aad a punp.

Accor di ngl y, sonme neasure should  be taken such as creating nitrogen
at mos pheHevdref pasteyiiced milkiihatas oltpingd hy prejen eridgede iraw milkarp ibproved cont ai ner

L A
raw mi | kdasuvedastencomentrationlof 2av atilii angow bevehi ippessiid ta stabdneisore | S
charact ef 2 e W oSy 4idied 18a favor

As described above, the treatment of reducing dissolved oxygen concentration
of raw milk may be conducted, for example, in a hosepipe or in a pipe used for milking
from cow; in a tank installed in a farm for collecting milk (milk collecting tank); in a
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 dissolved oxygen concentration of raw milk at low after
execution of the treatment of reducing dissclved ox3 gen 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, apparatuées and steps provided
before pasteurization step in plant after the above exemplified instruments, tools and
apparatus in which the treatment of reducing dissolved oxygen concentration is
executed.

In this case, it is important to control and manage dissolved oxygen

1z



treatment of reducing dissolved oxygen concentration inmediately after
mlking or at a certain point of tine after mlking, and by subsequently
keepi ng the condition in which dissolved oxygen concentration is low as is
necessary. In the present invention, we exam ned the effect of controlling
off flavor in raw mlk and pasteurized mlk based on the sensory eval uation
about spontaneous oxidized flavor (beany flavor) or cooked flavor in raw

T esent sERBRERERIELAD nfl iR TXAR g Yl AL AR ofiESHenslRIp AR 1OC oF The

present 1Tnvention provi arein tionary, as
preventi bugtaganarchtas oreafifig pitrfogén avtsphaneinny wile ot inngdhdsga Qﬁulacfemﬁeﬁg:l al
value, as well as i rar{)rovL@gFf | avor E pasteurized. mlk. ther words, the

present PYHRENE ASANAINFT & } ML BeTMmeHR &P Cigpie ni“FP&eH&fm esanihei s 1 avor

i Npr ovedintdidr ofeQonglegr i oration of quality is prevented. It also differs
fromconventional arts in that tine concegt is introduced for the period
25

bet ween mi | ki ngs desdripessabone.ithatiethod ofisentpribegoff flanerantriwmill 4rid now be
expl ai negarlﬁg%ﬁgs_ Pﬁké}%&@%é%& &hega%sgﬁt %verg{ogsise Eﬁarécllr?r}zlgﬁ %on I%uc ng kl'l)el \T/h;[ gﬁ ;[ g

t hese ex raw

suscept i fk@ment ofseamir@mm&edbxglgéﬂ @nca@tivs fmeatelnsfi@infitldindand.a | n
Exanpl es 4 and .6, tr %%‘g (fresh mlIk) which is insusceptible to
spont anetRFEIHRIIBLES ¢ "HE% L, angh Eﬁ%ﬁﬁﬂ@tlyfgﬁ“%ﬂle'lx’ﬂdltlan‘Eré‘(Yh‘r?hque of

di spl ac'msa@m&gme&cbmtknq@ﬁ)ms%&@saﬁpr reducing dissol ved oxygen
concentration. On"the other hand, in Exanples 5, 6 and 9, a technique of

degassing in vbndhc:meamfmmpnmre Weaexainited th@r‘fmaﬁcmrngallm&@fbﬂm inxargen
and .hexanal

concentr 0 or changes.

concent r Bk pREATEE e ESERS) B R BER S ol B e R Bt e o1
after m ﬂkwmqbempdlamt)@r besked flaasr i peR ndlkndrdi coacentthBombfhexah#liangéd in a
hernetic nt ai neie) Tenporal changes in beany flavor and hexanal

concentr%l-t 8% dMdi%Xexam ned when di ssol ved oxygen concentration was reduced

imedi ately af tR! mBihbl#ioPthe Iﬁ*&‘ént 15%1@!0%%01&5%%@1@%1&9&1%%dﬂ:@fmaﬁ& ina
hernmetic container. Over about 30 m nutes after mlking, the tenperature of

crude m rdvomgn@'@mseuevmbnggbneﬁ@twmmf offtflaver antbprdvesioEess of xyymercial
]E: 8? C\im Cﬁgﬁtl%gisg\];ellcar ude@%ﬂ% aVﬁ)r %%Eeriilﬁ%eq xg"%]gnagr{ Shé &md?%e pI]érs]eEi\ltcr ude milk
invention differs from conventional art in that not only is flavor improved, but also
deterioration of quality is prevented. It also differs from conventional arts in that time
concept is introduced for the period between milking and pasteurization.
The present invention will now be explained by way of examples, but the
present invention 1s not limited to these examples.
In Examples 1-3, 5 and 7-9, raw milk (fresh milk) which 1s 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 .sed 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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not adjusted was used as a reference sanple (control | in the nane of
"unadjusted raw m Il k". Imediately after m |l king, the unadjusted jaw m |k
was aerated with nitrogen gas, and the dissolved oxygen concentrati on was
| owered to 0.8 ppm (tenperature 7C). The raw mlk for which dissol ved
oxygen concentration was adjusted was charged into two types of containers:
a plastic bottle having poor gas barrier property (polyethylene container,
which is called "open container"); and a steel can contai ner having

excel | enfndaasidealif hﬁgmwg%{j{aynegv\hl ch is called "hernetic contai ner") These
are respectively naned "raw m | k of | ow oxygen in open condition" and "raw

mlk of |ow oT@]:g@mallchaMS trebdaoy dlemel anddwekanaDeemehtvagwnoxgrgexantioad ent r at i on,

b fl d d
ess ! NS AR08 SRR B PR rROARR L BRI, SRE) V310,

in her n'elteteﬁ:nsdQﬁdhbpémcomﬁﬂertdi&n & @etmdtis cah@iighown in Figs. | to 3. In this
case, the raw | k. was. stored for ae_vertﬁl days atEd% tenperature of 2C in
dark. Al so in Y& apeytGinimytes pEppmeking the teaissatured crute lglélbwa@,@o&d raw mil k

for sevefadec, dayshivaheadhd SRRAVAL LY gerpéon%&ﬂ RioHrlery %'nglk aSH8\Ypmt enpor al

changes of di ssolved oxygen concentration for una juste raw k, raw ml k
of | ow oft¢mperature: 8feh ddwdindeonilk fnyavhiehwtheidissolved bmen@my@etramcm Wex netic

rerer | oIS e R AR SR PR s R PRRE A WM R B L2 oxygen

concent railkbn are sonewhat instable dependi ng on the nmeasurenent condition,

measur enment was codwduct%m n the follow n manner: (1) fluid (rawmlk) to
be neasured wadmagdiziply pikipes thenadiusted v mElkrvaseraiadevitvaidrogel ust ed at

10 cni seg,0 R gn%ﬁ- o 14 the
stirred gas &mé,&sgﬂgéhaéé)g ﬁe?l ze ataﬁlﬁgé?sﬂééfe%t{?@é S '\g@% ?‘Lfer about 3
mnutes. In tTilesraWHmﬂefor wlath dissodvetenygereamuentvan ot adjwedd Waisssol ved
oxygen cgnc tratlo usted wam k. transited at high |evel.

01 901 v eSTREGE R B ol of BOBHE ¥ Pl e iR os o B pe® Conai ¢ on

r eached gofyetialdneabontatlet) avhibh BRalled ‘wpepas@bher'y;anl AateeDEandadisest ed raw m |k
after Iapse of 24 hours fromm | king. Dissolved oxygen concentration of

raw ni | khayang W%Wééﬁ arHe PRIty (vhich 18 ‘called "hermetic container"). These are

respectively named "raw milk of low oxygen in open condition" and "raw milk of low
oxygen in hermetic condition".

Dissolved oxygen concentration, beany flavor and hexanal concentration were
compared among unadjusted raw milk, raw milk of low oxygen in open condition, and
raw milk of low oxygen in hermetic condition, and the results are shown in Figs. 1 to 3.

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

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

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

Since measurements of dissolved oxygen concentration are somewhat instable
depending on the measurement condition, measurerment 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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condition transited at such a low level that is identical to that

imedi ately after adjustnent. These results denonstrate that placing in
hermetic condition after adjusting the dissolved oxygen concentration at
low I evel is effective for keeping the dissolved oxygen concentration of
raw mlk at low |level. As a nmeasure for keeping the dissolved oxygen
concentration at low |l evel, Kkeeping the raw m I k in an inert gas (e.qg.,

R g S SR T A AT T R T O

mlk, ralm thmrhdmnaf réloableonoygsarent et maeabtamadll tion, and raw mlk of |ow oxygen
in herrretl c cgnditipn. Sensory eval uation of bea ééflavor was carried out

by 7-ranked evaISsRIVFbaxygsn concpatrainmgtamadiused rayy gulkdrangitedapbighdeymdi nt (not
sensed), 0.5 ppjsRdIvéd bﬁ)?leﬁ c§1?d@§ﬁ'£ﬁon df rQ\Q'nmL ofl 18y (Qﬁggéﬁ' in ﬁ%g%%m&n 5 pOI nt

(partly sensed), 2 sensed 5 points ( ense
poi nts ( sﬂaﬁhﬁd@l lwrrseéwgb‘(ﬁ)lue whx@h awmﬂa@eah}tatq;ést qﬁelmedjusmobeavemﬂkcaﬁeeac h

condltlo Wfl uadjustedrawmlk was zero i mediately after
m | ki ng, %‘g aI Ouésg%%:héﬁﬂk Qel ists conpletely failed to sense bean' flavor;

however, afterDascblaaB@cgfenl:ancehmﬁ@ dfrrewnnai | &;ﬂla@,oxtygen eMektiafic on was 0. 4,
showi ng t hat . beany, f avor a ., sSens e, beany flavor still

i ncr easefP® BT e ateﬁH@\@AﬁE"’@é’éllt 415 tﬂ?mrl%f’gé%g@t gnra?cp@tpyerﬁz:r hours where all
speci al Q‘ﬂﬁlﬁ{ﬂeﬁﬂls strongly sensed the beany flavor. Beany flavor of raw m |k

of | ow oxygen in open condition was zero after a |apse of 12 hours from
m | ki ng, and aFhess p@ultaﬂem@tmtesth&]:rlamp!,lletfetlyeticawdnédlom(aﬁseansestmgéhmy flavor,

but afte ,  show ng
t hat bea?nlﬁgql{’ avo g\%aggnpgrrmﬁ Yo ainse Lﬂﬁgﬂgcégﬁ;‘g?]?eg\%}g%sl?ﬁs?o\@ﬂeﬁcr eased

t her eaftetygeamdncreaaﬁﬂitﬁdofaaﬂuﬁﬁt atclalv adlue which is identical to that of

unadj usted raw 15 m |k ter | apse f 72 hours frommllk As to the raw
mlk of |ow ox@‘@ér‘?‘qaﬁprﬁg‘é’ﬂ(eﬁﬁlﬁaﬁq FFO YeH X BHRECHOEHIAHAN @h O“b]é&‘i’iy fl avor

begins t l Beany
DS | RAREREHAY RSP OIAIRAC o AROBRS LR Lo

tirc’condition was zero after a
| apse of adplatiogishdrmetic ponddiery, and al | special panelists conpletely failed
to sense beani,t1§ gavor but rom .l ki ng, the

Loal oar T on vacig' 3 Sy tsiiBhet ke fot @521 Ps‘o%r%“%naﬂgieﬁeﬁf@ Al 8 e beany

flavor shilghifllyw ioRggemas @gen condition, and raw milk of low oxygen in hermetic
condition.

Sensory evaluation 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 beanv flavor; however, after a lapse of 12
hours from milking, the evaluation was 0.4, showing that beany flavor was partly
sensed. The beany flavor still increased thereafter, and the evaluation reached 3 after
72 hours where all special panelists strongly sensed the beany flavor.

Beany flavor of raw milk of low oxygen in open condition was zero after a
lapse of 12 hours from milking, and 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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thereafter, however even after a |apse of 72 hours, ii was nerely slightly
sensed such that the evaluation was 1.0. As descri bed above, beany flavor
of the raw m |k of |ow oxygen in hernetic condition transited at |ow
nunerical level. Placing in hernetic condition after adjusting the

di ssol ved oxygen concentration at |low |level is effective for preventing and
controlling beany flavor of raw m |l k. Even when the raw mlk is placed in

open Conﬁﬁﬁ(' Iab% conl#) %H?thnlﬁ ‘2{%' ssol ved oxygen concentration at | ow

| evel I'ng y flavor lasted up to 24 hours after
m | ki ng. HowevAs to thé taw mélkl ofjhse oayge«man lopen sorfditton, &edjtinsd fremtwhitihe nuneri cal

val ue conparable to,that of un sted raw m |k and. the fect of
cont romg‘??é‘y%g&?l&’%frﬁ\}ﬁpemeé)}yﬁ dgﬁ% cope UPRRoSENsed TR es of hexanal

concentration E@Jny%@éi éﬁhﬁ%ﬂll@&‘f oW dygest ﬁ-}"’]é??nleﬁc SnditRN DAY AENaftd} 0PEN
condition, and raw m | | ow ox?/gen I'n hernetic condition. Hexanal

concent r Epseel deumﬁ@mmﬂﬂ@g:@@d@ specia pendistsolomplgiels deiladitorsenseext ract i on
( SPVE mﬁ&ﬁg%‘laﬁﬁ Fﬁ’tsfﬁe? P?z&vs?% .?%ou??ﬁ%fner}qﬁi Yo thi kydio J(rlo%%as% panpl e

(capacity ers tarner (capacity: 20 nlL), add
met hyl i sdinnmyg ket beway MMasqmrﬁiynsensécEr rEtle l&hﬁgﬂﬂﬂrod sHgthBtiaceesednd

hernmetic t he vi ntal heat the vi cont.ai ner at 60C
for a re%@F%ﬁ %PWFr‘échT’erh elrna P% P@érse‘&f’vla%lﬂem%ﬂlﬁha]é’éﬁ%ﬁéﬁ? present in
t he headigpaeevaliadditwyy ph cont al ner with solid- phase m croextraction
(SPME) (85 m Stable Flex Carboxen/ PDVS); (4) anal by GO/ M5 (col um:

CP- WAX) ; and (A% desgtibed ahoxpdweany ﬁammfahd r@n rnflk né%a\h@xygmlrhharmetland create

an anal Vi o BNRANIGN e ALATHR] O AiRtab e N LG B2l >t andard

substance i n or exanal” ‘con h the

sol i d- phaﬂaestmgcthodssﬁlmlodmygen cmtclamht(oﬁ%m&tvhlod):ffadﬂve%r pr&ﬁemnagladd anal ysi s
of volatile vor conponent th high sensitivity, the quantitative
ability G\S%ig“\uﬂ V\ﬁFYPrsqrﬁléi’}’i’EPwn According to the present nethod, a rapid

quantificati ongaakN& the kiv heRlit REed H@ﬁ%ﬂabnd&f?&?ﬁl%rraaﬁisﬂﬁ%(&te unadJ usted raw
mlk was 1 pg/L (mcrograns/litter imredi ately after” m| |ng, /L after

a | apse @fsayechooesn tonsantidtioniahlpw level, the effect ofsontiplliag deanyril fafor&xp of 24

hours f r8§'}c§% Kb3¢ a%éligﬁ‘&\gﬁg rﬁ&w&%‘?%%? Ez%ﬂtsgrﬂfié |1$Jrs fr%ﬁ?&d&l%ﬂﬁgntt fe! NCrease

t hereafter and reac or nore
numerical value was comparable to that of unadjusted raw milk and the effect of

controlling beany flavor was lost.

Fig. 3 shows temporal changes of hexanal concentration for unadjusted raw
milk, raw milk of low oxygen in open condition, and raw milk of low oxygen in
hermetic condition.

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

Although the solid-phase micro extraction method (SPME method) allows
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Hexanal concentration of raw mlk of |ow oxygen in open condition was 3 g/L
(mcrogranms/litter) after a | apse of 12 hours frommlking, and 10 g/L after
a |apse of 24 hours frommlking. Thereafter, the he}:anal concentration

i ncreased and reached the nunerical value which was conparable :o0 that of
unadjusted raw m |l k after a |apse of 48 hours. In hexanal concentration of
raw m | k of | ow oxygen in open condition, however, the tinme at which
hexanal concentration begins to increase was del ayed conpared to the case

of unadj upi®shalyaW dTvblatileHEHaBRLonGRMERN Wikt Hi O s bt AW (A hfar@iarhveW OXygen in
hermetic condition was. as |low as 1 g/L even after a | apse of 12 hours from
mi | ki ng, abihiyorasaevedowia pepicon. o AqcrEding tertbel presentynesliadep rapi ki ng. Even after

a | apse @Jan?igcﬁ%wa%al QM fbfikigng, the nunerical value was 2 g/L, and
hexanal QONCEntTation of raw mlk of |ow oxygen in hernetic condition

littl e changedHewadal coapsittagdn fiutadyustadmewimdit waal wgd. (nhitrogeand/liery t hat

keepi ng herneti ondi.tion_after, adjusting.the dissolyed o en

concent r 78 atﬁfy ﬁmlmﬁi%ﬂgiﬂ?g IRsg Oﬁlgrlth%ré %mﬂ%@%é@ﬁg%{]‘ _
concent r g B Bfer a lapde 8T 1Kh@irs oM hANEL. ENSRexWhaRohbtafdn Il K is placed in
open condition after adjusting the disSsolved oxygen concentration at |ow

level , t entiapedigringrasednareafiarangraankadeidsies/l- o1 mess afferia lapsecdiBhauison | ast ed
until 24 hourspalber ottt oFWPHEL of Al Sb(g%n'tngBﬁﬁ]a@fngﬁ%n%gss from

adj ustmrent, the nunerical val ue was conpara unadj'usted raw
m | k andpghgmadrberimsaittec)after alldpsegf 1 hboeasem milkiegsandl 1 0qgagib afierat i on was

| ost. From the conparison. bet n Fi.gs., 2 and .3, the correl ation between
beany  f SRR 24 PRSP oo SHTED 1DSRE Pl SPRSSPHAOR WRTERHY 381 | owi ng
Exanpl esjeaghtidithé fxderadal oﬂﬂ@wmdhabas%m@@&bw@ltyﬁto@dnac?ur@ed AwahiRkR@n of beany
flavor was omtted. 17 Exanple 2 (Tenporal changes of hexanal concentration

for casedlappepet&hass| ved oxygen concentration was decreased i medi ately

after m ki ng, - Of ‘ i ggﬁl- ter a | apse of
48 hours fromlrrﬁq{e&?lﬁlaé?o gfr?r%%}ogllOf(%ﬁ%%g{sgfolp{\ﬁi&%ﬂangggggen fation for cases
wher e di hewtweedhotmganwhrbherartat edricomration bdgins easectasawaddeddyeldy after mlk

ng, after a | apse,of 24 _hours from nlking and after a | apse of 48 hours
frommil R‘?Iﬂgareﬁg}oethg%liﬁif)ﬁga{ld}ustec{ 2w milk

Hexanal concentration of raw milk of low cxygen in hermetic condition was as
low as 1 pug/L even after a lapse of 12 hours from milking, which was comparable to
that immediately after milking. Even after a lapse of 72 hours from milking, the
numerical 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
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 >, 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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Over about 30 mnutes after mlking, the tenperature of crude m |k was
cooled to 8C. At this tinme the dissolved oxygen concentration of crude mlk
was 9.6 ppm (tenperature: 8C). The crude m |k for which the dissol ved
oxygen concentration was not adjusted was used as a reference sanple
(control) in the nanme of "unadjusted raw mlk". Three different |apse
tinmes: imediately all er mlking, after a |lapse of 24 hours from m|king
and after a | apse of 48 hours frommlking were selected regarding the tine
at whi ch di ssol ved oxygen concentration was decreased after m |l ki ng.
InnediatEkmnﬁéuer mlking, after a |apse of 24 hours frommlking and after
a |apse urs f{Oﬁ]ﬁl Kin respectively sted raw m | k was

f 48
aer at ed (/ﬁoef“r?om&' Mg At Reyanalicppe fratey) E §as5% e ‘E‘F‘gﬁﬁ? YEAtEESon was reduced
to 0.8 p&chéﬁFatlBQ)was%@Eﬂ‘eaéeﬂ‘?mmehﬁté‘l‘?ﬁﬂé\rhﬁﬂlgﬁ% dﬂ?}?gla?béb?ﬂ hGRE gt ai ner

(which is called "hernetic contal ner havi g good gas barrier property.
These sa@ﬂik@g andm@cmebp&wﬁ%q:xrmﬁmdnlllﬂw) mlk of |ow oxygen imediately

after m | ki ng"” Tem oax'XY c@i}(}jé% %ffhl:)P Waloe%ger?ria@&tn %t c% 45%91’? e ﬁlgsﬁ\éeair@(y%%lirg rom

m | king "and" ra IPOW OXy gen ra Ia Se 0

m | ki ng" co&bgrat%nsﬂ?us\d@cﬁee&d|1ﬁ1&1eﬂfate§1ﬁ)ﬁﬁ&rmﬂbﬂgpefﬁedlaﬂiﬁﬁb WELM By Edm
raw m | k of | ow oxygen i nmedi ately

concentration fqQr . unadju aw. m | k
after m Wkl;(ﬂ’@ anaa%em al?s‘?)‘PtI‘lsl%ﬁHr%{}‘(’?‘@éW“%{P% BiereeNagpRed. of 24 hours from

m 1 king and ragidfdbkutofo i ereeRiIRnk e fempaRSR Scrdf MOk Kas EsqEa M | ki ng.
Tenporal changes of dissol ved oxygen concentration for unadjusted raw mlk,

raw m | ktoo°Q. oviitakiy giare thqﬂgmlmdewgam tencentrationraf, credevmitk wis BH6 fpow oxygen

apee of (EPRENPE ) ontistrido i R e Bt ToteRoonidideR ey T °

Exanpl e ot aﬁﬁlsﬁdm|usaﬂaﬂa(sﬂjﬁﬂndkaam@rﬁ(baﬁtr@)‘hrﬂhe uivae pfSimadjus@idrad | K
transi tegﬂiﬂg; hi gh I evel. Dissolved oxygen concentration of raw m |k of |ow
oxygen i diately after mlking transited at such a |low | evel as

conparabl e to {HAL giferd bﬁPn%L Mnﬁt{etdﬁfte@%@lsl}igﬁﬁfﬁk aftdhS lﬁﬁeto?% 'h@t‘.ﬁ‘sm I 'k of

| ow oxygen after a la g 24 hours fromm | raw m | ow
oxygen afrpmrmikingpadaibér aalapmnf% hpngsifram Irrklhr@ Wdues%si@bwédewwthe

K h bl h f
cnact ust Bire Ry eS8k oRbecktble Bt O naf B RAPPRIIRT cd a0 c 1eve

unadj usted raw m | st
af ter adj ust mehfimediately after milking, aﬂer a lapse of 24 hours from milking and after a

lapse of 48 hours from milking, respectively, unadjusted raw milk was aerated with
nitrogen gas, the dissolved oxygen concentration was reduced to 0.8 ppm (at 7°C), and
the milk was charged mnto 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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It was reaffirmed that bringing into hernetic condition after adjusting the
di ssol ved oxygen concentration lowis effective for keeping the dissolved
oxygen concentration of raw mlk at low |l evel. As described above, as a
measure for keeping the dissolved oxygen concentration at |ow |evel,
keeping the raw mlk in an inert gas (e.g., nitrogen gas) atnosphere is
conceived as well as placing in hernetic condition. Fig. 5 shows tenporal

changes of nexaalnGROGE0H ERILAD:forMIRTlUE) Al EA eoLidy SN K of Tow

oxygen i mredi at e raw m ow oxygeln a |l apse of
24 hour s from Diskdietpoxygeu cormentratick offraw enilloofilgeroxagércimmedigtplyafief 48 hours

frommlking. Hexanal concentration was asured, accor.ding to the nethod
descri belt NS tERRSIfGd At s4ch 5 [OWLIed! o8 GARRHEP S1ip Y Of IMRHIFESTABET r aw m | k was 1
o/ L i meghipdt@bknt. after milking, 5 .tg/L after a | apse of 12 hours from

mlking, and | Ogg/L or nore after a | apse of 24 hours frommlking. The
hexanal concend# Btthemvemilkjof ionpkyaeaditena lagee ebakhourph Gpmanilking andl r eached 20

po o Y SRty el BBt iR Aoy Lol SORER b ghyof o m 1 o

| ow oxygen 1 nmedl a Wwas as en after a
| apse of cdrZetitoatioss fvererkept dtisuciga higthilevel wasom paratatathacof imatijusded odwi nredi at el y

after m |l king,., flexanal,Kconcentration of raw m of | ow oxygen imredi ately
after m Wékﬁgﬂl ‘?‘{J‘fqt’é‘e?hg‘?}‘@%"&r’é‘gﬁ’_ T’an_éﬁ%‘io"l“éﬂ“d?vrgl B&FYI @J}@Fm%-_ was 2 ltg/L even
after a |apse Rfyad Zedfrdicd tBit%?n'gKhﬂ&%en’ﬁ@t%ﬁ%'ditRﬂfb%FEdjﬁétin%'iﬁe of raw mlk
of | ow oxygen after a | apse of 24 hours frommlking, and raw mlk of |ow

oxygen afissalved oxypercarcentertine lows if ¢ffaeting fieiliggping the dissplved onygeingh | evel s as
conpar abé&c@ﬁgwioh%ﬁa&hﬁfﬁ%gﬂ.v&'fsekzgld raw m | k before adjustment, 19 however,
or '

t hey remai néd unchange ecreased to a certain degree after adjustnent.
Not only i medAstescsibal dbewe,naslakhergurelfut kedpagy taé tissoleed @pgen of 24 hours from

m | king and after a | aps ](()f 48 hours fram m.| ki ng, increase in hexanal
concent r SRNCEpratigyat g’[‘%gﬁgd SHREY 'ChEVEY dP\?BéF‘e&%"’géﬁgea%’@ﬁ’P g2i on was

adj ust edamfospiie |s@6BEeivddasiviell dsplatifENOREhER Eshdithat spontaneous oxi dation
i s stopped en the di ssol ved oxygen concentration is adjusted at |ow

level . The earFiged shawes temppiabchangeofdiexenné canessisatiandfopuyaseustadonwent rat i on of
raw m | ke S 30 HRLef, )\()lg(rngiljngl\égilatel); Qﬁer%i%hgrra&%llggf lg%toxggencz%grm ling

spont aneous’ oxi di zed T1a
a lapse of 24 hours from milking, and raw milk of low oxygen after a lapse of 48 hours

from milking.

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

Hexanal concentration of unadjusted raw milk was 1 nug/L immediately after
milking, 5 ug/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 immediately after milking
was as low as 1 pg/L even after a lapse of 12 hours from milking, which was
comparable to that of immediately after milking. texanal concentration of raw milk
of low oxygen immediately after milking little changed and transited at low level as was
2 ug/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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is, however, it was found that the effect of controlling spontaneous

oxi dized flavor is realized to a certain degree by adjusting the dissol ved
oxygen concentration at |low |l evel before the spontaneous oxidation reaction
comes into saturated state. It was reaffirmed that keeping in hernetic
condition after adjusting the dissolved oxygen concentration at |ow | evel
is effective for keeping the hexanal concentration of raw mlk at |ow

| evel . EXRIBICE ool rERATRE RholhBBS: MlordieBal ccORTRDI: At PRURERy I SSOI ved
oxygen concent’rat’ion of raw IS suscept eto pont aneous

oxi dati on |s cNaméﬂlimyxe@awb{aﬁed nuﬂcmgjbspalamﬁng adapsg @fi 2dihbhrsifren t  gas)

Tenpor al hexanal ncentrati.gn when di $sp | ve .

concent rmt fj bg f’ekogfﬁ ﬁgmw %t‘?%?aeset“b %ltqé’ﬂé%ﬁrsahfﬂ&i dati on was
changed uﬂamﬁlbeﬂtv@}heyx thé Bgolved dely ?@n VGt e RXATINR. adﬁ@fedra@wleﬁel dirsigol ved
oxygen concentration, a method of .di splacing ox%/ with inert gas was

used. OvBIMN deBgdstratys ﬁhahﬁm%%an&f%?xwlor@uﬁgopwéw eélrfb@ﬁi&mlv@ ofygerude nilk was
cool ed L&hcBStratidh id i ssol ved oxygen concentration of crude mlKk
was 9. ppr% aerrﬁeériH %%dem%%hgve he crude m |k for which the dissol ved
oxygen concent Tleet ¢aoimeribestimotg ﬂd’fhlld‘t the dism@l&:[he&@easomeneﬁm:emfcrewmimm e

(control) i, e.ha f ."unadj usted raw m | At the end. pof king, two
| evel s ois agiusstglavgodvrr%%@g 5&%3?%?? g4t 8ﬁ/°°'15°§ e SRR %‘cfs%rﬂat‘@hperat ure
7C) wer eissbbwalet &t whpahd thadthe\effettoredh@blihy spintfleotl bkidined lavtadd ust ed raw
mlk was aerated with 20 ni trogen %gs and t he dissol ved oxy

concent r Bz indcertag desge by afihlé“% digsalyed gxygeaﬁ@n@qﬁéramn Rﬂwasie‘@har ged
ot 0, 8 Shasle GEBEHHALNlakGA tefon BEREPH FefGRlealOR. ), Naving | go0d gas
barrier propert ese sanples were respective naned "raw mlk of |ow
oxygen-0. 8 ppnit waam@ﬂ‘lmmdthatlldeepnhghmh@rmygemdm&l gieriadjubligsthe and 7 show
corrparisg results of di SS9 Jveg ﬁ‘&ﬁ‘dﬁ ﬁ.ncentr i on a d hexanal

concent r AEFYFELRYRER FONTAETATRL 2L L FRectygdor karPine the Bexapdy oxygen-0. 8
ppm Fi gcofzentiaion dfegmaﬁmlatwa&g@] of di ssol ved oxygen concentration for
unadjusted raw mlk and raw m |k of |ow oxygen-0.8 ppm

Example 3

{Temporal change of hexanal concentration when dissolved oxygen concentration of
raw milk which is susceptible to spontaneous oxidation is changed by a method of
displacing oxygen with inert gas)

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

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

Over about 30 minutes after milking, the temperature of crude milk was 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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D ssol ved oxygen concentration was neasured by the nethod described in
Exanpl e 1. Dissol ved oxygen concentration of unadjusted raw mlk transited
at high level. D ssolved oxygen concentration of |ow oxygen-4.8 ppm was
conparable to that inmmediately after adjustnent, and hence descri ption
thereof is omtted here. D ssolved oxygen concentration of |ow oxygen-0.8
ppmtransited at low |l evel as conparable to that imedi ately after

adj ust mMeftrogdd gad@fd fc%%ow%atoxg%éls&lng_ afidy 98 r&ﬁ@%&ﬁ?%&% 1@@‘%’3 possibly be
I mlk may

kept at low Ievel and spontaneous oxidation reaction of raw
possi bl yanskthe maklyeas avargad itie asteel aancontiner (ealled "lgmeatit cotiaiderd bavingadj ust i ng

the dissgl v centration,at. such |owlevel, about.,l m Fig. 7
shows. ¢ oliser s SEREF BioBBR Pl A wr Y Ebe b ML RTINS Rt 1 Pic ana
raw m | kopfgeh-0v8 gptyy'gand Oral midioof Idexaigbn-a@ st r at i on was neasured accordi ng
to the nethod l_‘olescri Bed in Exanple 1. Hexanal concentration_ of unadjusted
raw mlk was | 13%-(?/511‘ iR comprysopr eats olidyysplvgd oxygey congemiratiomandapse of 12
hours f rFP&'&HM|cghélﬁitraﬁ&{jbét%éd—uﬁﬁjm&efa»?rnﬁiﬁ{ afid hﬁpaﬂk &ﬁo@%xg@wsf rom

m | ki ng. The hexanal concentration sti continued to incre 't hereafter
and reachkd 20 pg/L or nore after a | apse of 48 hours. Hexanal concentration
of raw m |k of..low,. xygen-4 m feached the nunerical .val ue which was
conparabl e to tRa s}ﬁvsJﬁrga?r&g%gg?%éﬁﬁﬁoﬁ]\[g APYEST SONCEREIOBAOT 54 "hours from

m | Ki ng, umsdihstedaawasitidaritratr thidly ef looosggesblseppne t hat of unadj usted raw

m | k, and hence, d?‘z‘%i ption thereof is om tteg here. 21 Hexanal

concent rat i on JOPSHR] GHYERD EPNCERTAISRMAS LGRS e Phthmmethoddgsaribed ih  after a
l'apse of gfgnhieyrs frommlking and transited at a level simlar to that of

i mredi ately ‘after m|king. Hexanal concentration stopped increasing Ns hen
di ssol ved oxydensclesshoegen avicontratas ddapadjvsed aw sulk hrahsited abhigh leell ppm or

oot P DRI ey BB 5 S0 VACRBRPRIE 2 o7,
| ower t hthatlinghedimeld afbey adjnstaens end haick dBschif-tibaherddfks drpitedjhemt ed, the
greater the el ived oxyaen concentistion ol low Sy sen-08 ppin cansited a Jow lovel
as comparable to that immediately after adjustment.
1t 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
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 10pg/L or more after a lapse
of 24 hours from milking. The hexanal concentration still continued to increase
thereafter and reached 20 pug/L or more after a lapse of 48 hours.
Hexanal concentration of raw milk of low ¢xygen-4.8 ppm reached the
numerical value which was comparable to that of unadjusted raw milk after a lapse of

24 hours from milking, and increased at a level comparable to that of unadjusted raw

milk, and hence description thereof is omitted here.
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In this exanple, since raw m |k which was !.usceptible to spontaneous

oxi dation was used, it was necessary to nmake the dis sol ved oxygen
concentration of raw mlk 1 ppmor less in order to control spontaneous
oxi di zed flavor and generation of hexanal. In contrast, when raw m |k which
was i nsusceptible to spontaneous oxidation was used in the experinent as
described in Exanple 4 below, 5 ppm of dissolved oxygen concentration of

raw mlk suffig - i A ] lhay, r generation
of "hoxanal 1 g R RoncARAgh bf At AREE BRPOHRRE EhaR s Bt Bl ot b e
t o spont abara@dapsexi dahoamn froef Mdkingahd cmnsited| 4t b heyehendlanto that «df hexanal whi ch

was conpar a(ﬁilﬂe ta?ﬁet ha1 .realized by dissol ved oxygen concentration of raw
m | k of IB?) SIry 34 obt ai ned when t he di ssol ved oxygen concentration

of raw m |k weHeadhusheshtiafion Sopped intrRadidh @ heBisebived diggepndi ti on required
for dissolved oxygen concentration or  the like is influenced by quality of
raw mi | kCOneRiEraiionas pdiysted gisuehlgwlevel 45 1 psR@Edeshy Ipratediwngds &idi ti on (f eed,
| and et C,4;,,Qf And d.at] . igce quality of
aw 1K o PR e iRl AR o P Bl T IREF o

spont anesprataprdubaddaon sas efoppat of control ling spontaneous oxi di zed fl avor

is realized even when.the dissolved ox n.concentration. i djusted at 5
ppm Exanpl e 4%%8%5@& 1S8Ry gxycﬁmﬁ@%ﬁﬁﬁn%%@ﬂtr}@f IS(?HJLW@n&‘Bi ssol ved
oxygen comerniheatearbfebntrdlbe fdnkanebiscdkididal flapascepti bl e to spont aneous

oxi dation was changed by a nmethod_ 22 of displaci ngq) oxygen with inert gas)
Tenporal chang® the exgnplsatincegavanidk whichwastiusceatible & srantanggfen

concent r at:j r Hl i j -enti Hl i dation
fo. e aaalad i B ik HRLGH B EERIA Sblh ORABLARRANE Y
di ssol venhlsxXygpemoclescie mtdentid controh sprettdnedusodidizepflacirngd genegation ofi t h i nert

gas was Hsed.1 Over about 30 mnutes after mlking, the tenperature of crude
mlk was ®88fed to 8C. At this time the dissol ved oxygen concentration of

crude m | k wasinSGodtrBgMvhdnt r@WRENIAHMVHICE wBGhsu sddpeibRy tddBorthndout exiduich t he
di ssol ve%ag ﬁ(s}le%?rl? th%oer)](ggr?rglerzrﬁtais ?igsc\ll"\ilggd Qlol-tixa?x%lg ztbgl%w, 5 ppm of dissolved
oxygen concentration of raw milk sufficed for controlling spontaneous oxidized flavor
or generation of hexanal. In the case of raw milk which is believed to be insusceptible
to spontaneous oxidation, effect of controlling generation of hexanal which was
comparable to that realized by dissolved oxygen concentratton 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 is influenced by quality of raw milk.
The quality of raw milk is influenced by breeding condition (feed, land etc.) of
cow, and seasonal variations. In general, since guality 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 oxygen concentration of

raw milk which was insusceptible to spontaneous oxidation was changed by a method
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was used as a reference sanple (control) in the nane of "unadjusted raw
mlk". After a | apse of 24 hours frommlking, two | evels of dissolved
oxygen concentration: 2.0 ppmand 5.0 ppm (tenperature 7C) were sel ected.
Specifically, after a | apse of 24 hours from m | king, unadjusted raw mlk
was aerated with nitrogen gas and the di ssol ved oxygen concentrati on was
reduced to the above levels, and the mlk was charged into a steel can

cont ai negr icahd; . i tainer") having good gas barrier property.
These sarrp(flgggvl\ggce)x eég@tgtllﬁ?/neg%?narred "raw m | k of |ow oxygen-2.0 ppnf, and

"raw mi | k of | Danmxslghangs. @ hpparial cHicgstrat®nayidn disblyed ovygear i son results of
di ssol veg]0 0xy.gen c?ncent.@%ati. n_and he qa{ concentratxi!{f)n anong unadj ust ed
raw mi | kSOTEUToPOT i3 malk Vauich, was ?.sbscﬁé‘ﬁie IPEMPRERYSH I 2BPM PBR oxygen- 5. 0
ppm Fi gchagehovd 2ueippaIfidm ahik &f exdirsi®@ ved oxygen concentration for
unadjusted raw mlk, raw mlk of | ow oxygen-2.0 ppm and raw m |k of |ow
oxygen-5.0 pphar Teslusig dissglvsd pyrsenconeiitatian. aonetad ohdisplasiag okygenhe net hod
descri bed e r{;EJS%S Di ssol ved oxygen concentration of unadjusted raw
mlk transited at high level. Dissolved oxygen concentrations of raw mlk
of | ow oxygen-Qv& abput3lamohutes aftbionilbmg g tnrapre df cantei mididwat cdoded | evel as

conpar ab) e, to0 t . i at el fter adjustnent. |t s found that
i sl vold By et This HERIRE sty B e iebH 58 A apide T war U Rl and
spont ane@empersiug@tsroy reaction of raw mlk may possibly be stopped when 23

hernmetic conditjion i s established after adjusting the dissolved oxygen
concent rati on hee crademilk &y which thegiwsatved opygan qoneentmtiamyins netadpistedl  change

of hexan j i m, 1 ke i)dgof | ow
oxygen. 5gs ERRGEERlentRunfilc HARTLHH BE Y of Phidlnsl a0 Ot ati on
was neasur ed aateraliapg df@4thoersifiedrh oulkies ¢wo bevelsiaf disEolaegpbeygkn Hexanal

ConCen” aton fln A0St At et BFy bbby TL2LL OF (erperi e
The hexanal coSgRiTidaRy,ia@8r §lapkd oftPIMduidEEmliGiIILAL " RAGAsted eseafilkelasand reached
20 g/L after a_lapse of 168 hours. .
aerated with nitrogen gas and the dissolved oxygen concentration was reduced to the
above levels, and the milk was charged into a steel can container (called "hermetic
container") having good 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.
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 concentrations of raw m |k of |ow >xygen-2. OQppm and raw m | k of

| ow oxygen-5. OQppmtransited at such low levels as 6 or 8 .tg/L, after a

| apse of 72 hours. \Wen the dissolved oxygen concentration was adjusted at
such low level as 5.0 ppmor |less, increase in hexanal concentration was
noderated. In brief, when the dissol ved oxygen concerr:ration was adj usted
at 5.0 ppmor |ess, spontaneous oxidation was controlled. The | ower the

| evel at i i : tr-ati 1 | adj ust ed,
the.or oalar o RFIcH B MER P HAEARE N £ AIRE oMM isb Tt T The
case of suchdowildvel ghviuc b pps. i nsuscepti bl e to spont aneous oxi dation, the

effect of contg.allin ener at.ion apd incgrease of hexanal. was observed even
when the di ssoﬁélge%s%%dglﬂpo%gﬁ}@gﬁ? Pgl?qxaﬁzﬁ(gpn?egwmr} Eor\}\'/ﬁgéﬂéﬁfcﬁré’f”ed at 5 ppm
Exanpl e hilkTempaiRbf Hhasgget2 MEpanal r&@nERNéfaw Rpgaen ghnssol ved oxygen
concentration of raw mlk which was susceptible to spontaneous oxidation

was changed byHexanakqepgerdrationsgs spiged seopubing ip the medipdeadesyribedbor al  change
of hexang}( rﬁ%qentrati on was exam ned when di ssolved oxygen concentration
of raw m ?( ich was susceptible to spontaneous oxidation was changed
after a | apse Héxaddl dvooemrativoof unddkisteg rev midiowvas 4 kig/I at thdrétsrt BRanpl e, raw

m | k which was ceptible . .to s aneous, oxi dat i.on S ared by addi ng
copper i )fpepglepﬁgar;% #?‘TTI? lﬁﬂseé’w ?hﬁ'ﬂrscﬂﬁc]eﬁé}gtah%a Self’ig%ﬁ{%uf% order to

| ower di FE@hdeEalveygMratONSENEdihl&ito iAcri®: Rdteer AR ARShIDO flg/L24 vVacuum
at nosphere was used. Over about 30 m nutes after m |l king, tenperature of

crude ni PRengdapesbIle8hews. 8C. Di ssol ved oxygen concentration of crude milk
was 11.2 ppm ( BEher gérﬁra%‘&)ss of YRk Bt folsy ..y%ggg@.zveggaﬂgﬁd SUPLARLed to
ve N was u

adj ust rent of disso oxygen concentratio as reference sanple
(cont r ol Jow whigeh-Svidpprmammsded atrsach lost ledels natvonB gL, afthea ptdofd’2dfoudegassi ng

i n vacuum at nogpher.e s. cqonducted in.the foll.own er 0 500 niL
(1T LT ers) Bt i) Solaa Srussr PR B S PABTeA: SER Sokley sk

(capaci t ypmldk Idsh iihéredsk in WeMaghl dvAGerifAEon dab ARldeGtdd0 an evaporator. Wile
ice-cooling the recovery flask, the interior of the flask was brought into a

vacuum at nospHeiiet(phesshe dissalpedaipigsn cencaniaion Wsddfustedsat /ioHpmeer ~ Af t er
that, t hfesé, @E&{thr%rous 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. 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 ion 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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of the flask was opened to atnospheric pressure in nitrogen gas atnosphere
so as to prevent rapid entry of air. As a result of the above process, the
di ssol ved oxygen concentration was adjusted at 2.1 ppm (tenperature 70C)
after a |l apse of 24 hours frommlking. This was then charged into a steel
can (called "hernetic container”) having excellent gas barrier property
(which is named "raw m | k of |ow oxygen (degassed)-2.1 ppni). Conparison
resul ts ofc.hgxamdlpHeRNCaN]seat i on between unadjusted raw mlk, and raw mlk
of | ow oxygen (degassed)-2.1 ppmare shown in Fig. 10. Fig. 10 shows

t enpor al chang@vesfabpebddrminutes p8enmitking clemporature afigrude edlkrveas copdelito and r aw

m | k of yaen (degassed)-2.1 ppm .Hexanal gconhcentration S asured by
The ot hba- dd R el P W RBERT b Guibr ¥R Fngk R B EoRBRR [ Bhpeord Ao et o r o
m |k was 3 g/|Cnadt milkewhithas @bt subjeprt itoredjlistae JAipglVed akigm a | apse of 24
hours. Hexanal concentration of raw m |k of |ow oxygen (degassed)-2.1 ppm
was as FORCBEAON Wagusedqsdiglesgneg sample fepndropy Wg@hﬁﬁ?rnéme%é?ﬂdd%éﬁ i ssol ved
oxygen cpRegnkf ation was adjusted at such low level as 2.1 ppmor |ess,

i ncrease I n hexanal concentration was noderated. That is, by adjusting the
di ssol ved oxygEke wethoénf degassimg mtvasuwh atmwsphereovasasndi@ted ippma or | ess, the

spont ane oxi dati.on S tr.ol l.ed. These resul,ts taken together with the
rgsul ts; Poo wbl?%r\?f‘%rhe_g e&%ﬁ@g “He#%‘ﬁgit?é?% u“fgjutsﬁgtr f“g %ﬁ&‘ﬁ?‘?e%gém&?i dation is
control | egobaty flaski@apatitdli HS Al wkshoess thengerhédio Mevaporafoaw Wihilk,

regardl ess of .the way in whjch dissol ved oxygen concentration is reduced
such as tfsg:aghma@eir?f:%adlﬁﬁk,éb%&gmc’étl@ﬁbﬂﬁéﬁ@ﬁb&&@hﬁﬁfo B¥aYgen with inert

gas. In stmo%p%égegbs%ure%d}ﬁﬁﬁg?eaneawam Ko GihuPRS AWSERRE R iGteriBr

spont aneous oxidation is used in the experiment, it was necessary to adjust
t he di ssof thedlagxyaeopencd trcaimosplteriopressurg i nprogemgas| amgsthere soqste ol | i ng

spont aneoru%er?%%%gtd 1;) avor and generation of hexanal. In contrast, when
raw m | KPURFEAR'S © r%us%e‘pti ble to spontaneous oxidation is used as

descri bed i n Exaapésalt4f the gdpme piocelsstheldisesl akygien coneanhtici wan of raw mlk

suffices for controlling spontangous oxidi zed flavor or generation of
hexanal . a‘ﬁlHSthﬁ%t 2.t pew (P?%’PF f_ﬁlall ﬁ) @/ﬁﬁr@ﬁaﬁ% CEH%E%@ qnbm%-&t“@- spont aneous
oxi dation, effegk vk (eAnthhQkl idda steel can (called "hermetic container") having

excellent gas barrier property (which is named "raw milk of low oxygen (degassed)-2.1
ppm").

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
milk, and raw milk of low oxygen (degassed)-2.1 ppm.

Hexanal concentration was measured by the method described in Example 1.

Hexanal concentration of unadjusted raw milk was 3 pg/L at the start of
experiment and 14 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 pg/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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generation of hexanal which is conparable to that realized by dissol ved
oxygen concentration of raw mlk of 2 ppmor |ess was obtained when the

di ssol ved oxygen concentration of raw mlk was adjusted to 5 ppm In other
words, the condition required for dissolved oxygen concentration or the
like is influenced by quality of raw mlk. The quality of raw mlk is

i nfl uenced by breeding condition (feed, land etc.) of cow, and seasonal

vari ati ofg; %Jr?gta ENRR datiSh {lq:%nﬂgl?édi tyre@hcih AW stBIbdd é)érig%mgﬁritﬁn% d

condi tions ence I nsuscepti bl e to spontaneous o tion, an effect of
cont r ol | iamymilkpegardiessoefshoweylinrwtich ldessolved sxygealcbaedtreti@niswirkiged he di ssol ved

trati.on. is adj ust t Exanpl e 6 (T | ch f
hexanal CRAGRHrETRin vReAarELBPeRand AR B mEmeR acy e AT BE™ 88w m K v ch
i s i nsuscepti binghi @x&REIB! HRAHE raXIndREIREh ¥ 8s ARPHBR 1B ¥pantiRbhed of

degassi ng .i_.n, vacuum at nosphere) Tenporal change of hexanal concentration was
exani nedOXATIPIIF Y| i) Ehe exXpRRGER. & 3ree BpgassrTY Shadinst the/dipsolved WryEsD i s

i nsusceptiRLSrkRnSPen QUS<sG¥f ' ISomahng 6d; ., pse of 24 hours
fromml %3 ng .(r)f Paw mtp?&e I nSSor déeijr?ﬂlltogmlggag? di sggﬁl\(/jg%aggggredr{ﬁcont ent-ation,
a net hodgokratiega$ bexagali N vacuum at nosphere was used. Over about 30 minutes
after mlking, tenperature of crude mlk was.cooled to 26 8C. Dissolved
oxygen _concentIflactofqﬁﬁt’o‘fhe@rrﬁﬁém ngc&é%mﬂs.c?ptﬁﬁ?ﬁct PORFRFHS PXEIaEeY 1S o yde _
m | K whi gded\wadedttibednIaeipdsls t Ppmalonaissd Slygeh sSeMeMdioRaf g8 nikncent rati on
was used as reference sanple (control) in the name of "unadjusted raw

m | k. Byffiens freearsalloe snerjarconn gxidized evimmraengairnelehesandeskybbed in
(x emer atte & RS P RSN PR GPIBERS s AR B R S DS ¢ e
char ged gemenmtansf detanelamhiCh &l doapatabdy toehitoe duad by desdlyedhaxsigeg  excel | ent gas

bar 1 PRSI RSO R o Lo iR aagied) 2 1
m | 'k, angonce@yatithldf r&f nimwaadgsrdtdsgpssed) -2. 1 ppm are shown in Fig. 11.
In other words, the condition required for dissolved oxygen concentration or
the like is influenced by quality of raw milk.
The quality of raw milk is influenced by breeding condition (feed, land etc.) of
cow, and seasonal variations. In general, since quality of raw milk is managed in good
conditions and hence insusceptible to spontaneous oxidation, an effect of controlling
spontaneous oxidized flavor is realized even when the dissolved oxygen concentration

is adjusted at 5 ppm.

Example 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 1s
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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Fig. 11 shows tenporal change of hexanal concentration for unadjusted raw
mlk, and raw m |k of |ow oxygen (degassed)-2.1 ppm Hexanal concentration
was neasured by the nethod described in Exanple 1. Hexanal concentration of
unadjusted raw mlk was 3 .tg/L at the start of experinment and 7 g/L after
a |l apse of 72 hours. Hexanal concentration of raw m |k of | ow oxygen
(degassed)-2.1 ppmwas as |low as 4 g/L even after a | apse of 72 hours. Wen
t he di ssol ved oxygen concentration was adjusted at such low level as 2.1

ppm or | 8xs, Digeladskykéh figamadion @NeRAE halld Wiy MaSppmdRhptatire BP@l 1s, by
adjusting the_ dissqlved oxygen concentration at such low | evel as 2.1 ppm
or less, the SP¥AeaMkIruchvasnet yhiegied 1o adivstmented dispplved oxyesn t s t aken

t oget her - \M ] t i : {n spont aneous
g cMckrdtids was ssdd & r@feré?l'f:@y%ﬁﬂél? @ﬁ&;&@ i PncdRARNS LiBustdd @l SP

I
oxi dation can be controlled by re sol ved oxygen “concentration of
raw mi | kmilkégar dl ess of the way in which dissolved oxygen concentration is

duced and dl f ity of il k. Exapple 7. |
Concent r at § on. PLAGREaRef ot BERrinin Sor B it TReTof 1 SRATRE base wher o
di ssol vedissiyderxygenamtntaltion vasagjuseddezd prm (eeri@irtoek OC) dited Rdeng oxygen

with inert gas after,_a |apse of 24 hours frommlking and then directly
heat ed, @i hqurs frpw miflking ase where di ssol ved oxygen concentration was

reduced after ik B9 e ehdfo A 3 b0 (LM ARO.ERAALAPMukRY 24 hours

hernmetic condition ore hNeati1ng) Hexa concentration, cook flavor, and
sul fi desexsehendigas barriompraperty (vawehmis meohed drawt hik ofibev oheeer (dhigasseliy2d oxygen
concentratipn was reduced after a lapse of 24 hours frommlking and then
di rectlyp% ted, and for the case where dissolved oxygen concentration was

reduced after @ohpdizen edsuldofigthsallchadentrudidsi mWeéiﬂnfaa]mieﬂe@lw kil agdt hours in
hermetic condjtion before heati ng. For reduci q\?ﬁ'di ssol ved oxygen
concent r W BHK oA lavepxisgn fdeassedl-adipRE By miiighlli nert gas was used. Over

B0 A this ik Dnaoy R A R e ool Il Y s 6.2
ppm ('t empléy atdunee: mBOH loFhaxygen(legasstd)-F. bppwhi ch t he di ssol ved oxygen
concentration ME%n c:,[ongéjrin%’?igl? (\ijas measured by the method described in Example 1.
Hexanal concentration of unadjusted raw milk was 3 pg/L at the start of
experiment and 7 pg/L after a lapse of 72 hours.
Hexanal concentration of raw milk of low 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
the dissolved oxygen concentration at such low leve. as 2.1 ppm or less, the
spontaneous oxidation was controlled.
These results taken together with the results of previous examples demonstrate
that spontaneous oxidation can be controlled by reducing dissolved oxygen

concentration of raw milk, regardless of the way in which dissolved oxygen

concentration is reduced and regardless of quality of raw mulk.

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

inert gas after a lapse of 24 hours from milking and then directly heated, and for the
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was used as a reference sanple (control) in the nane of "unadjusted raw
mlk". After a | apse of 24 hours from m | king, unadjusted raw m |k was
aerated with nitrogen gas, and a total of four different sanples of raw
m |k were prepared: the sanples whose di ssol ved oxygen concentrati on was
reduced to 2.0 and 5.0 ppm (tenperature 7C) and the sanples which were
retained for 24 hours in hernetic condition. These sanples of raw m |k

i ncl udi ng sanpl es of unadjusted raw m |k after a |apse of 24 hours and 48

hour s fr gd¥e Wihetd digsoWel @xheat RElcdirraBb Gak Addacdd ATPaNAkYbE24 AdBEfrohet enti on
time 1 mnute). These sa%I es were naned "unadj usted pasteurized mlk",

" past eur Mkmgmnd getained &y 2hhpyesin herpstisponditpn Sefers hezdaghi | k of | ow
oxygen-5.0 pplityana j : &LAl 5 i m. Lk, "retained
pasteurized mi “8?1“‘?’?%*‘**%&‘?“5@%9%‘% pp?ﬁ%ﬁgh@ﬁﬁgiﬁcﬁg t‘%?lst euri zed nilk of
| ow oxygexrnindl fop the. cabawhere dodsalved oxymen wbhdentaaisonchay igdacednfier alapteel can

(which is | | ed."hernetic ont,ai ner," avi xcel |l ent gas ,barrier

property?f%f]boé".rs ﬁﬁnﬁ%‘ﬁ'{lﬂg and, GBSHBCQ& Swgraébd[}gf e&F”d‘?’Q?S%Vé‘i‘J"?fLygen

concent r giygef condefit @il wasOiRERdRH aftbd ORpscCAfebutd PyA milldne arddefaitas

concentration armng unadj usted pasteurized mlk, pasteurized mlk of |ow
£

oxygen- 2fag 24 heprsdn dermetic £eadinpn kefere hegling.oxygen- 5. 0 ppm unadj ust ed and

ret ai ned past i -k t al i ] : en-2.0 ppm
and retai ned g%%trgﬁ'ﬁﬂge%&%‘{e Og}féli% (c)l:vc\)/pl %@gg{}ésgetg%%gf%%plq%ﬁ%g%gchange of

di ssol vewitbxyagegasoomsasert.r at i on for unadj usted pasteurized nilk, pasteurized

i1k of I 12, teurized mlk of | n-5.0
nad] ust eq. andoTERPHe BRUBHFEBUNRE! kS o indimed sacedth Dencdit of 1 ow
oxygen- 2tdR°Cppmtand tinkithe ﬂﬁéblﬁ@ﬁé)@géﬁ Etenti-Ation@If ch@e niky@RN9 3 .pfmPpm was

measured according to the nethod described in Exanple 1. Fig. 12 shows
t enpor al (teWBsgWEe §Chexanal concentration for unadjusted pasteurized mlKk,

past eur i zed it Glad A AR IR thelifiBlled BII SUChERalTbh thaOhol Ay gen- 5. 0

ppm unadj uste retai ned pasteurize retai ned pasteurized mlk of
| ow oxygwas @seg apprefaredce sanaple éubnpal ietheinzad ofi"biadpfstddoawaniylden- 5. 0 ppm

exanalconcen gl B TR o bl SRS AT ABS e AT ©, 5,
after 24nindden gt et 4 @tal (Of faHdifSdred sampledoN R PR Wk hperetiithk) , t he hexanal
concentr ggnil]?lgs \\?f.rvlf?llgsesdtisislollveéJl %X?gie%rclzogcsentgrat?gr{ \Iiiés reduced to 2.0 and 5.0 ppm
(temperature 7°C) and the samples which were retained for 24 hours in hermetic
condition.
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
110°C, retention time 1 minute). These samples were named "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".
In autoclave, raw milk was charged into a steel can (which is calted "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-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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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 24 hour-retention (retained pasteurized ml|k of |ow oxygen-2.0 ppm
and retained pasteurized mlk of |ow oxygen-5.0 ppm, the hexanal
concentration slightly increased but was still as lowas 7 tg/L for both
cases. Wien the dissol ved oxygen concentration Was adj usted at such | ow
| evel as 5.0 : ' j 4 I -n brief,
when the di ssol s ALeh B of SRIA0R ofRRR RN HEIRUAREA Aleuhifed™) 20
spont anemik, mstedetddonilivaglosoortyzen-2édppri yasteonex milieof lewadxyaén-Hidi ppim,t he
di ssol ved qgx n concentration of .raw mlk is .adjusted, the greater the
ef f ect opragifitn if?r}G“E‘{)B?ﬁ%lﬁ{é%CﬁE‘ﬂ[SxfieW&id’aﬁﬁea%%]fB‘?k B&Qt"e%ygg%'g%_ milk. In
this Exagh@nd fedihé pastetbdmill oBI6HCORIER!SE) ffin SR Heal®Q sccrdidlals on was
used, however, even when the dissol ved oxygen concentration of Taw m |k was
adj ust edthe aetipdyinserineddn Expmaple lof control I ing generation and inrease of
hexanal i n pasg.euf4 ] i Ei Luati on of
cooked fl avor sﬁlg'r ﬁu%lg) Jsﬁ@%&éﬂ‘é@%ﬁeﬁ:& :fiz%ée{)gaqﬁ% T%?ent%aﬁgﬁ?%@g@éﬁah‘l k of |ow
oxygen- 2pBtqopngd pak} pasrenrisd milk kf lofv dbxogen2ygenm, pabtepriwed millneftipwst ed and
ret ai ned past ized mlk, retaine asteurized m |k, of |ow oxygen-2.0 ppm
and ret a‘?ﬁ n'ggj;?%rlin?@a“ﬁ‘iiﬁ E?Fa‘?egklppa&??@é‘?ﬁl-@‘ b fﬁt&mefl f@“%ﬁg&’%g%‘gfal uat i on
of Copkeﬁxﬂé@\fé@ﬁa\.@;ﬁ)n@@ﬁd#e_@éﬂndﬂ%st’éﬂriz@drrﬁiﬂlkﬁﬂloﬁ\%/@{y‘g@ﬁ-ﬁQﬂbp_t%y. five speci al
panelists as tfollows: | point (not sensed), 2 points (slightly sensed), 3
poi nts (part | §exapcensentmtipnivas sepsiesisadthe arthal deserthed it Examplglly sensed)
and average v j k) u Lusted, and
dnad; ust od and ans) AEEAEARREF Rl SeaFAGR, BRI 8B o LELJRSLIRL S )
r espect i afdry24 lendread¢mios {uraldjusted eresapreedi pabteparedl msk)sttedwrsadl cooked flavor. In
| ow oxygen-2.0 ppm | ow oxygen-5.Q ppm |ow oxygen-2.0 ppm and retained, and
cgtgpe3R Hes sl A2 b AE 4 g

| ow oxyg®& teurized mlk, the evaluation was 3.6,
3.4, 3.4 and 30gthd &hdrMahd, \Rkahal dtidemtdtionReisHNRYL Fbr RARNST pStedrip@i t 1y sensed
cooked flavor. In any of pasteurized mlk that was heated while dissol ved
oxygen BIROEMWY a¥Y88A-2RBPIPRAsCRtZedBIdk eblorY expgenidkprresed exerselierconpar ed to
unadj ust g A1 | . 1] , j. U t. of di ssol ved oxygen
concent rg P%Lﬁqgéeﬁ?giv &%ngb g%ﬁ?dé%e@wlks&fm ox%nufﬁ) %Epl anfl retgfm%&

pasteurized milk of low oxygen-5.0 ppm), the hexanal concentration slightly increased

but was still as low as 7 pg/L for both cases.

When the dissolved oxygen concentration was adjusted at 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 susceptibie to spontaneous oxidation was
used, however, even when the dissolved oxygen concentration of raw milk was adjusted
at 5 ppm, the effect of controlling generation and increase of hexanal in pasteurized
milk was achieved.

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

ppm and retained pasteurized milk of low oxygen-5.0 ppm.
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| evel provides effect of controlling cooked flavor. As is already nentioned,
the earlier the tinning at which dissol ved oxygen concentration of raw m |k
is adjusted at low level, the greater the effect of controlling generation
of hexanal concentration which is indicative of spontaneous oxidized flavor.
Judgi ng i n conprehensive manner fromthese view points, controlling or
managi ng di ssol ved oxygen concentration of rawmlk in early stage after

i | Ki [ ffect f t || ent
qual 11y and 11 Se6P oo SLRiehs B PR A et by 2o e R
condi ti ofivafspeial ipanklisisiae olifws: dlp%&m(ﬂ(ﬁdem&‘gﬁrpoﬁﬁ(@ﬁgﬁﬂ}ﬂddn%)@ pdigy m |k,

and t hen retalned in a condition in which the dissolved ox
concent r 4P3 8K SR8 d) 4 Rointa{esnspdhond;id noints (yonaly denssd bﬁ@ﬁ’] AVBRRA ‘fqht?ﬁ after

reduct i oRyf c&hh %ﬁ@d Fbe(ga&f%%gﬁo pconcentration of raw mlk, dissolved oxygen
concentration i1'ncreases an 1he effect of controlling cooked flavor of

pasteurized mi ﬂmumﬂsijkdtﬁdeamhnadmeﬁ@némum(pastwrizmmﬁk,e&v,aluation wasll d be
expected t e ef fec i by
conduct | g+ st efsadiebn e Rt &) biedPedf R pla sk BkEMoh A i s
time, the effeddloof o:peei2d pondogenesai-s Onpef ldwexanpah-200pseahd ati on  which
is indicative of %%ontaneous oxi di zed flavor is achi eved as wel | Fig. 14

shows ar &2ipaf.aed o oxvgan: Yy ppangdeipined e3sgmzad mitknilic yplyation wes 36DMDS) and
di met hyl stg issalddd o résgvg@ely Qndwﬂietg?eea ﬁﬁ@?s%ﬁ'r&f%n%d &mk@@ﬁw&ri zed 30

ml k of I'ow oxygen-2 pm~ past euri ow oxygen-5.0 ppm
unadj ust ed andIn argtefmetdurthrenlk theewashdaked winteadissotvepasygamw i zed nmi | k of | ow

mlk of |
Val e of “SHPTAEE yal B R e DU P eatbed o eI BBt oa ( Sone

met hod) geaseudizeddniliel ow and a peak area vaI ue thereof was eval uated as

concentrati on. To be nore specif] c, é}”ﬁ% npl e (capacit 10. rrLg was
col l ected in al/pmy stagey Jatwémf(f $9 9xye®qeﬂ§en§ﬁaors a@fdml%z lothe vi al

cont ai Neleep NMe@%H&q O?QOI{]FCQIHQ‘I&O]{@& Ao for retention tine of 40 m nutes.
(3) "Cder corrponent present 1m head space of the vial container is

extracted by sdisnslalmds enemtionask tHgenar 1(@85wmrmn81aab’he:hldlﬁﬂlve¢aﬂgme n/ PDVB) . (4)
o e val Eucp o SR gl BV B e TP eelti Tow "

generation of hexanal concentration which is indicative of spontaneous ox1dlzed ﬂavor
Judging in comprehensive manner from these view points, controlling or managing
dissolved oxygen concentration of raw milk in early stage after milking 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 dimethy] trisulfide (DMTS) in unadjusted pasteurized milk, pasteurized
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oxygen-2.0 ppm and retai ned, and | ow oxygen-5.0 ppm and retai ned pasteurized
mlk, are conpared wth area values of sulfides in unadjusted, and

unadj usted and retained pasteurized mlk. As to area val ues of dinethyl

di sulfide (DVDS) and dinmethyl trisulfide (DMIS), the |ow oxygen-2.0 ppm

| ow oxygen-5.0 ppm | ow oxygen-2.0 ppm and retained, and | ow oxygen-5.0 ppm
and retained pasteurized mlk showed tendency of being |ower than those of

unadj ust ggd, jioL i 4 1 ues of

sl 1 dos s 25 RPN Bim e R B0 SRR Sk b By ung@SBa¥B 0% 01 ang
r et ai nedretainel pasteunxgdgarik, Teined pastautized ndlknefdowasygen-2 Degpmmardk  wer e

gener al Ig I.O%Har f han qarﬁg ﬁfl ues of _sulfides in unadjusted, and unadjusted
and ret SHBY PAISHERRS DEGO q‘”k‘.’x)igﬁn'ér@p@?age, the effect of controlling
generation andAidaGhaRRTE selfidedvhd AeSurishy s@ﬁméﬂx@%&yo adideabh RRole di ssol ved
oxygen concentration at. pmor |ess.” As descri bed above, the | ower the

5.0 p ]
di ssol veSTWE geathedd dexcnibedibelow asf arpgak aep Kz up theaeqif wes svaluetiayr eat er t he
ef f ect OEO&SHHt%!nl i ng generation and increase of hexanal concentration
which is 1 ndicative of spontaneous oxidized flavor. Based on the point that
the | ower the T bsolowespecikiygeh sanple éerpnaty: 00 ndf) wanwollattbdkin 4 ¥iel greater the

effect of controlling deterioration | ual ity and flavor of raw mlk which
vas T ¢ FRTERY CemrERcY T (aD6e ubenk st iprediofdibecur
can be glswaifer fdhatios Berd@l40inliguRE. NBRAOHNLotHpDaEttY BFbsht YO BEdGRARENt rat i on
of rawmlk at low level is effective for obtaini n%sﬁasteurlzed mlk with

good quaPf the vighgontpingis exisacterbyyaligenhaspwiceofiber (8rumsStetiatledven if the raw
L ot ai Lt t i ked fl
" oty SEIRRETRENS | (e e BRIGHle @il eTicrly el anked | v

I ssol ved oxygen
i ncr easesalue obsulfiggsm or nore. In the present Exanple, area val ues of

di met hyl di sul {.i de S d imethyl trisulfid DMTS re determ ned
ana- consi der od Ot it VERGHHIUISEs PO ™ 2P fat ey sey oh PP B
repr esenbajdene © ppiniand Y&ained ah@ NS oRfgeb FOK £oinfahd Y@ hinkd pastiui@édinklksul fi de
(DVMS). Considering the effect of controlling cooked flavor shown by

exper i neAtegompatedwigh 3Tes valuesafsylfidgs m ypadipsied gad unadivsied aahegjaingd ar ea val ue
of di nmet E)@t kg Wlifid de (DVDS), dimethyl trisulfide (DMIS) shown by

experi nment fresults illustrated in Fig. 14, it seenms that the effect of
cont:-:)11ing fetearas vanesofdimathykdisdfigé (DMIDHHtahg Kinsethflitdeul{i@VS) is al so

exerted DAY URE I oiylnd S BMYES REEE8 05PRE TR L8V ™ 0 ppm and
retained, and low oxygen-5.0 ppm and retained pasteurized milk showed tendency of
being lower than those of unadjusted, and unadjusted and retained pasteurized milk.

Area values of sulfides in low oxygen-2.0 ppm, low oxygen-5.0 ppm, low
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 anadjusted, and unadjusted and
retained pasteurized milk.

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

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

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

which was in the environment in which off flavor is somewhat likely to occur, it can be

31



at 5.0 ppmor |ess. Exanple 8 (Concentration of sulfides in raw mlk

subj ected to reduction of dissolved oxygen concentration inmediately after
m | king, after a | apse of 24 hours frommlking, or after a |lapse of 48
hours fromm | king by a nethod of displacing oxygen with inert gas prior to
heating) Sulfides concentration was exam ned for raw m |k subjected to
reduction of dissolved oxygen concentration inrediately after mlKking,
after a APt Mnudfidd anabih @ MAVE B Rh Bldefiradod AISS i Aopours from
m | king prior to heat’ing. r“reducl ng ssolved oxygen concentrati on, a
met hod ofeveliis pffeativa dorabyaeing pastédrized antk wils guadbquatigdandUieadi ust ed raw mi | k
was aerated with, nitrogen gas i diately after mlking, after a |apse of
24 hours from‘éﬁfl?ﬁcﬂﬁe"gﬁ’oé{%tﬂe?‘eeg’slt §¥e ﬂ_kffSTaWdﬁ‘rrﬁ'%‘SflPBﬁ?I}ﬁq“lgftW&: and for
each caS@om;saﬂﬁal@Ibﬁ"&.@bve&lt@nwoﬁwgwﬁ@émaﬂemcﬁ%g@& to 0.8 ppm
(tenperature A 7C) tq prepare three different sanples of raw m | k These
sanpl es PAstquEgatian heforp dha dissolyed rpgansinercassh ialp QPpadormaareni | k after a | apse

of 12 hours TramibldRe ke Depladtu ARG AXARLL ARRILHE 1100

retention tinme se sanpl es were nane unad |l usted pasteurized

m k", 3@ntetes triultfides®NT Skwerk detevmimey gad eirmsidedidat ©therascamplenif] ki ng”

"pasteuri 11k of 1ow aqxygen-after a |lapse.of 24 hours, from m | ki ng",
and pasf”%?&?sgb? s fod r_gﬁ%wgﬂgw; wla‘@aceocri ﬁ%ﬁﬂ@; Trom

m | ki ng" dinlefhy 8hifide AYPIS)S abofkiddfing@be £ B£ Soritddlithgod aveakh b I'S

call ed "her rreytai C cont_ai)ner"cii, hav%ﬁg excel | ent gasga:barri er pro ert)f/. Fig. 15
shows cofpaFimsstal Fesalty ilysteptedindag \1g) ardthetendangy efaseaavabiepfdimethukt ed

past eur i ! MIPHS ki i i Q Elgrlﬂg‘ ol after m | king,
pasteuriglg ﬁrlarlkklé of l%l\;%ﬁ yggsﬁma‘#e@rﬁ%éﬁgﬁsé%%%@ ou?lgrte rl%m m | ki ng, and
past eur i #lnstrated inkFigf 14, aveeemy ganthefeffect of chatpsbng fentBativawans ifarease of | ki ng. Fi g.

15 sh | | fid | f dipethyl disulfide (DVDS
and i et Ry FFCAF TPRLS) PO e Bl Agur o 8 dRaeb el T RRIial  cur | zod

m |k of koso pymaemessmedi ately after milking, pasteurized mlk of |ow

oxygen-after a |apse of 24 hours frommlking, and pasteurized mll.: of
| ow oxygen-after a | apse of 48 hours from m | ki ng.
Example 8

(Concentration of sulfides in 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 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 1 minute). These samples were named "unadiusted pasteurized milk",
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Area val ues of sulfides were neasured in the manner as descri bed above.

Now, area values of sulfides in pasteurized mlk of |ow oxygen-imredi ately
after mlking, 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 .18 hours from
m |l king are conpared with area value of sulfides in unadjusted pasteurized
mlk. As to area values of dinethyl disulfide (DT IDS) and di net hyl

trisulfi . ' 1) . en- i 2l | fter

1 ki ng, asiebm il BB EE Ry el st BINET s IIRIAB I RERM T o1

m | ki ng, oaypenpést 2lapseef@dniduks Bdmlmilking und pasfetidzedanillapsiewof 48 hours from

m | ki ng showed .| ower v s cogpared .tg, unadjusted pasteurized mlk. Area
val ues o?xy%f’?aﬁalfé%ﬁipﬁe ‘fa)tla el@']’ﬁgg@rﬂ’ﬂ?lﬁg of | ow oxygen-inmedi ately after
m | king, pastemwruishve] faty Bflk hawepxryarntad §ed c?n L ARER isUalldd HepmEsdc f rom

m | king, and pasteurized mlk of |ow oxygen-after a |apse of 48 hours from
mi| ki ng S@angehiaving sxcellenhaps hamaer pipptval ues of sul fides in unadj ust ed

pasteurized mfk. Y AR || {on and
i ncrease of su*léi ye%°&§s°°%§ﬁ§°§v%%%%§?&§%e%gp{ﬁ%%ﬁaia@%ggggﬁég%en
concent r pastamnized milbypdseweked Bk dé bov boednabmediatdihefiganilkieg, the tim ng at
whi ch the dissolv en concentrati of raw mlk is adjusted.at |ow
| evel , tﬂ@teélpéﬁé Eﬁﬂtoﬁ@/"gf’fﬁ?fl _ rﬁ_iﬁ?fer Bﬁ% Biyyrs ggmdB‘H‘@P%tqnaeraaﬁ‘H‘%eﬂcr ease of
hexanal SIRGENW dkvden-afet & hpks of Mh&at frem ,Qﬁkiggont aneous oxidized flavor.
Based on the viewpoint that the |ower the dissolved oxig_en concentration of
raw mi | k, the GReht showstseasrafuss of aflfidesfares) rlugg ofidimethydeisnifie in quality and
flavor o ) i i : i i f - or is
sompanat (TVEa) g i Hafide (CMrgh DA REF Rl A A Rlleulip @
di ssol veniileof dem osygenenmimeaidteln afier malung) pdsteatized midk bBlost oxygerafieyati m ng
after m]king.is effgctive . for gbtainin steurized mJk with od quality
2nd 11 avipse A Sl FibiBing endprdeliand rb e Toh AT eer S elemr o 1R 1 s i n
open congdirk @m miRipar abl e effect of controlling cooked flavor is obtained
by carrying out pasteurization before the dissolved oxa/wgen increases to 5.0
ppm or nore. EREgpialies of atidesverameasired indhe fageey g descaRedrbarvesubj ected to
duction of dis v r.al.l: urs from
i o by SRBhY & PAdES sl Aot @ik 8F 16 LARER-iRhedihtdiP

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 are
compared with area value of sulfides in unadjusted pasteurized milk.

As to area values of dimethyl disulfide (DMDS) and dimethy! trisulfide
(DMTS), 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 showed lower values compared to
unadjusted pasteurized milk.

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

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

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

concentration of raw milk is adjusted at low level, the greater the effect of controlling
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vacuum at nosphere, prior to heating) Sulfides concentration was exam ned for
raw m | k subjected to reduction of dissolved oxygen concentration after a

| apse of 24 hours frommlking, prior to heating. In order to |ower

di ssol ved oxygen concentration, a nethod of degassing in vacuum atnosphere
was used. The nethod of degassing in vacuum at nosphere shown in Exanple 5
was applied to unadjusted raw mlk after a | apse of 24 hours from m | ki ng,

S0 the ShRRglonSil iireel fORR AEARR Y BRich ﬁ%xfﬂﬁ%gu SofpdnRRiR,{ L enper atur e

7C) fro eratur re heated
by aut ocd)xiditaec( ﬂewmer ature 10C, retention time 1 mnute) (these sarrpl es are
nanmed "unadj u asteurized m | ow, oxygen (degassed) ppm
past euri zed SI%’ é‘?p‘@?:‘f’?‘?)@'i r?at)tﬁ? }Pv‘éﬁﬁlﬂ&c‘%%%" )éroé\‘ﬂgerﬁ qqegmgaﬂ%a ged into a

steel capwl ¥ Cihe g&a&atﬂeeedfecmrdaﬁ{rbmngqeﬁahaﬁaﬂeﬁ n) MWMM?HI%W gas
barrier property. Fig. 16 shows conparison resul ts of” area val ues of

sul f i desmbktwirehwaniadheeraionmeasinavincly off flai pids apmewhat lisglyge pceuigassed) - 2. 1

N T e e e E I
u nadj ust laav lpadtie warlweding dfter anlitingowe flfectivgdor fdsigmgpastpu?zedl mifiowjthst euri zed

ml k. Area val ue of fﬁall\}lfi des was nmeasured in the manner as descri bed above.
Now, ar eSORH{URRY P¥i des in | ow oxygen (degassed)-2.1 ppm pasteuri zed

mlk are corrpaA@des\ehséa o0&, iV et tRft cFiHl #f&merwlﬂmummo?a&s shdRasl eur i zed
mlk. As to area val ues of dinethyl disulfide (D M) ow oxygen

( degasseenmparable piieat ph sersipllingeepoked Rawhonelizinehby caraying ovtonpared to

(el st SALRRSLEN Nl o1 kg A b ERRISE il S B LT sur {1 e

(DMTS), Tow oxygen gass euriz howed conparabl e
val ue wi th unadjusted pasteurized mlk. Area value of sulfides in | ow
oxygen ( e%[aits] <=9d) 2.1 ppm pasteurized mlk was generally |ower than area
val ues o P'fi"des in unadjusted pasteurized mlk. In conprehensive

consi der gtdiRBnteitioh RE sAFE hFaw imilk@ibaRedeo EXRIORSESE disdolveddxPen concl uded
t hat generation of sulfides can be controlled by redu0|ng di Ssol ved oxygen

concent ra@ncsﬁr@ronra&w #riapke ofcifalionregemanilking by mesepdorf desersigny di ssol ved
oxygen ﬁ&g&t&ggﬂh%& ﬁHSﬂo%aﬁﬁ]ﬁ nmet hod of degassing in vacuum at nosphere

and the rret
Sulfides concentration was examined for raw milk subjected to reduction of

dissolved oxygen 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
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 dimethy! disulfide
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di spl aci ng oxygen with inert gas. It seens that even if the rawmlk is in
open condition, conparable effect of controlling cooked flavor is obtained
by carrying out pasteurization before the dissolved oxygen increases to 5.0
ppm or nore. Brief Description of the Drawings [Fig. |I] A graph show ng
tenporal changes of dissol ved oxygen concentration for the case where

di ssol ved oxygen concentration of raw mlk is not adjusted, and for the

cases wh i ratj.on i : i ! ly after
ki ng S SR EHARRI N SR LR SRR R IRERA M Y P
2] A gr aptygshdagassed e gipad pastearigglsmidk. beany flavor for the case where

di ssol ved oxygen copcentration of raw.mlk is not adjusted, and for the
cases where d%ggp@g@?é&l%%wgmgaesquépitlEﬁTrn'Tirgxe é?jg‘tslﬁﬁgﬁ dfately after

m | king and retgingeea vdudbf sQFRles maBwaixheén @egasded)eX MBph pageiRalNer. [Fig. 3
] 35 A gragh show ng t enporal chanqes of hexanal concentration for the case

where  dmil§arerampexsryeith esacehecdsylideson wadivsied Rastenrized mallj ust ed, and for
the cases wher g todzlrgé%h‘{é‘sdo%&ﬁﬂ cﬁﬁﬂﬁ@@éﬁﬂﬂszﬂobvsox&%%rﬁﬁgas's BOj ately af ter
a he c-contal

m | king and retained in an open” contal nér an ner. [Fig.
4] A gr appm phuwirnrgd nélipdioaled dwergahieabmpased ab vealljostgdysasteadnaiemtlk at i on f or

the case wher i ssol ved en can trati.on of raw m]k is.not adjusted,
for the case. AhEEcardic JAieRyCRATERHEINIRT, B p9eet istassTinhredt at ol y
after m I:aﬂirh@nﬁsteliriﬂedtnﬂﬂc shoa®8 cohpiabeivairWEumNNERA faseeeRdmAld on i s reduced
after a lapse of 24 hours from mlKkin and for the case where dissolved

! g . .
oxygen concent AEaivahieiof sulfidatiadowforagendegassed)-20¥ prs pRBeTZed mElk Was ki ng.

[Fl 9. 5] oA\clIRAby S 9. LEROLALIARANIES. Al daanali-apgent rati on for ‘the

case whe Irssol ved oxygen concentration” of raw I's not adjusted, for
t he case wher eln ahmgselensde oomsgiematmand ¢t resitlisar thesaboge izadplesmecindleel y af t er

KNG, 08 S case unere e ol M RS PAISSIE KA b3 hgauced af ter
concentration of raw milk regardless of the method of reducing dissolved oxygen
concentration such as the method of degassing in vecuum atmosphere and the method of
displacing oxygen with inert gas.
It seems that even if the raw milk is in open condition, comparable effect of

controlling cooked flavor is obtained by carrying out pasteurization before the dissolved

oxygen increases to 5.0 ppm or more.

Brief Description of the Drawings
[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 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. 3]
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and for the case where di ssolved oxygen concentration is reduced after a

| apse of 48 hours frommlking. [Fig. 6] A graph show ng tenporal changes
of di ssol ved oxygen concentration for the case where dissolved oxygen
concentration of raw mlk which is susceptible to spontaneous oxidation is
not adjusted, and for the case where dissol ved oxygen concentration is
reduced to 0.8 ppmimedi ately after mlking. [Fig. 7] A graph show ng

temporal changgs:gh MEYARAMGAArAARLA N A Allent ARG NBECasellipso! ved

oxygen concentration i s susceptible to spontaneous

oxi dat i odisscdvedotxygel umcentratmnwf foov mikkas oatsal sl endifos thed caetﬂ; wheygen
concentratiQn is reduce . 8] A
o aph s hEoEEd ErvabT SOHEN DR GEOBTORi S ep eI ER B FAPPOT For ¢ b

case V\heblgendjo%&gﬁeyaﬂd @w@edfnlcq;@ﬁ@ﬁﬁfratl on of raw mlk which is i nsusceptl bl e
to spontanequs oxidation is not adjusted, for the case,.vhere dissolved

oxygen 3B1gdtcentration is reduced to 2.0 ppm after a Iapse of 24 hours from

T 00, o | RlrdghSroRAa P Sl e R BB APERAI G A e T ediced

to 5.0 ppmafte apse o romm graph show ng
t enpor al cashavhgesdisfolvedxaygal canoentekion af rasnmilirs ndﬂadﬁa&d foln éreecaseli ssol ved

! aat 1 oRFE e s nlieace e el ofdoed imetafEtin e alis 8B ancent r at i on

is reducege wmr&dlasommoaggﬁc@cérﬁm@n@g‘reaﬁlcehqwésafapﬁmmd Muﬁgﬁoﬁlnd for the
case wher e_di ssol ved oxygen concentration is reduced to 5.0 ppm after a

"apse of mlkinggandsfor Iﬂaﬁﬁaﬁ? Wk?fﬁgilssPlFfF‘é; OXYES CA“@“H&HOPSﬁéWWQd ﬂ%ﬁﬁo‘ﬁ%ﬁe changes

of hexar f th wh di | ved trat
8 Alikiap for e case where i ssol ved oxygen concentration
of raw mE) V%mgﬁelﬁg sulsgeptl ble to spontaneous oxidation is not adjusted,

and for tfhg Hase where di ssol ved oxygen concentration is reduced to 2.1 ppm
after a | apse

h f sh t |
changes of hex‘grgéarp S&ﬁgirér}sgttlg’%‘gf@gﬂ] ]?aggeﬁqcfféle g’!}: W%P@at%rnafgr th2 38 fferk ©PO" 2

dissolved oxygen concentration of raw milk is not acjusted, for the case where
dissolved oxygen concentration is reduced immediaiely after milking, for the case
where dissolved oxygen concentration is reduced after a lapse of 24 hours from milking,
and for the case where dissolved oxygen concentration is reduced after a lapse of 48
hours from milking.

[Fig. 6]

A graph showing temporal changes of dissclved 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 immediately afier 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 mlking.

(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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di ssol ved oxygen concentration of raw m |k which is insusceptible to

spont aneous 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. 12] A graph showi ng hexanal concentration for the case where
heati ng was conducted w thout adjustnent of dissolved oxygen concentration
of raw mlk, for the cases where dissolved oxygen concentration was reduced
to 2.1 ppmand 5.0 ppmafter a |apse of 24 hours fromm | king, and then

heat g WRRARIASY Rilucal)d o Pporh BRCRBES o dicBch AR ol HEML, BHXBSN

concentration was reduced to er a ~’l'apse of 24 hours
from m | kasegyhefodissmhved dyyg@vcdnoentmtioe iertiuad to A Ohneprneftéra lepredifdon bef ore
conduct i ﬁ&fh at i ng . %Fi g. 13] A graph show ng cooked flavor for the case
where he 'fﬁé‘%@ EBBduct ed without adjustment of dissol ved oxygen
concentr giipog] of raw mlk, for the cases where dissolved oxygen
concentration was reduced to 2.1 ppmand 5.0 ppmafter a | apse of 24 hours
from mil king, AmsarhdavHEdempgrahelisngesefierein! conrgnirgionfpthesateswhgier e

i 8501 vehcschlo @ SUAER oSRUEEAIHCL A0 ASMERHYGRL s pcRicoREhAAdh O Pom af ter

a | apse rom m | ki ng, followed ours‘retention in
her net i c ogidatidrt isant bdfsed fadhel cast iwhgre dieslved gpxygda gpnedmiatidn gy mpiceshowi ng

area val ues .of sul fides val.ues qf. di net di sul fide. S) and

i ot byl 708 S > R0 5 FopS EEFemAk BT Prtgip b st w ¢ hout
conduct i Bgy@djcdaéantationis reduzsdto/ed ggwcﬂﬁa aCHRE 8N4 Béur® Rroff milkiwgm | K,
pasteurized mlk of |ow oxygen-2.0 ppm pasteurized mlk of |ow oxygen-5.0

ppm unatfiBst®¥d and retained pasteurized nmilk, retained pasteurized milk of

| ow oxygen- 2. OA%hE‘EBS gwix{&%g@kﬂﬁ?c@g&ew ﬂe&?ﬁl i%leéén?ﬁtidnofwr g{&%g%gerg ppm

[Fig. 15] Agra oW n a val ués of su (area val ues of dinethyl
di sul fi déiss¢lpdDSygandomtienteatiopl oftrawy suilkf whish (DiESp}iblertoppsittaneciized mi | k whi ch

7 1ot SRS L) LIRS LSRR oF T o on
past euri z&fhced 1d2. DFp]h@.Weﬂa(MQ%bféﬁilﬁfur@frbﬁﬂﬁﬁdn@f 24 hours frommlking, and
past euri fl%g ]nil]| k of | ow oxygen-after a | apse of 48 hours
A graph showing temporal changes of hexanal concentration for the case where
dissolved oxygen concentration of raw milk which is insusceptible to spontaneous
oxidation is not adjusted, and for the case where dissolved oxygen concentration 1s
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 milking, 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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frommlking. [Fig. 16] A graph show ng area values of sulfides (area val ues
of dinethyl disulfide (DVDS) and dinethyl trisulfide (DMIS)) in pasteurized
m |k which is heated wi thout conducting adjustnment of dissolved oxygen
concentration of raw mlk, and | ow oxygen (degassed)-2.1 ppm pasteurized
mlk. 38 CLAAMS 1. A nmethod of controlling off flavor in raw mlk and
pasteurized mlk, conprising conducti ng a treatnent of reducing dissolved
oxygen concentrati o na_co e | Kin ast i zation in

pr ocessi T %6¢ C%Wtﬁqgmﬂiwaﬁ re‘% eﬁ%z @%Oﬂ) BB‘Ht‘&B faﬁ 8‘$¥Jlfqué§/or in raw

m | k andfrpashibting, Felbwdd ty 206608 thitdifiohOn Béraieft Londiied Béfaretcfb(ﬂdﬁdtﬁ tment of

r educi ngh di.ssol ved oxygen concentration is conducted within 72 hours after
m | ki ng. e3tinghe net hod of control | i ng off flavor in raw m |k and pasteurized
m | k acq;@%qurg to claiml or 2, wherein the dissolved oxygen concentration

i s kept after conduction of treat nent of reducing dissol ved oxygen
concentrat i on Aigtaph shgpuiag @wsaivahtes ofisulfldesThravelukodf difnethyhdrsolfideng of f f1 avor

in raw St eur cordin e.qf cl,ai. to 3,
wher ei n@dﬁpggﬁmg?“gﬁyl rtlsé\%in @‘4‘53 1%%5(58'%5?888’661%”@?1?# e&‘tedl“gg'z’{l one of the
fol I owi nghriadnetingQidfiistrhént of @1REGI0¢d Sfyesiomicrnealss PrawingBd phdtaed nfilkr aw ni . k;
(2) control of generation and/or increase of hexanal; Q(,{?’ control of cooked

flavor: elav@yEeoaPmem srsteired milkof lan@ryeen»e Pems anafiusied Mddes 5. The
met hod of et £QRtTaQlel: it Iﬁﬁﬁ réﬂaﬁi\éegaétanrz%wnmﬂ ﬁc@w%pg&it %U E@F’Pg‘ gm Ik according

to claimi4, erein the spontanéeous oxidize | avo any flavor. 6. The

met hod ofeta;mdtnaeﬂeumeg ol of loswarygemSrleppomi | k and pasteurized mlk according

to cl ai n“_zl ol%‘uerei n the sulfides is at |east one selected fromthe group
consi sti ég di nret hyl sulfide (DVS), dinethyl disulfide (DVDS), and

di methyl trisAlgfdp dehcﬁ\m@%}ea \Fa,lue%ﬂﬁﬂﬂtsz(aaamalules pf geesisedislfidesi ng the

nmet hod of control I ing off m | k and pasteurized nmlk according
to any ot MBS methyl grésuéﬁde (DMTS)) 1n pasteunzed mllk which 1s heated without

conductmg ad]ustment of dissolved oxygen concentration of raw milk, 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.

[Fig. 16]

A graph showing area values of sulfides (area values of dimethy! disuifide
(DMDS) and dimethyi 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 method of controlling off flavor in raw milk and pasteurized milk,
comprising conducting a treatment of reducing dissolved oxygen concentration in a
course between milking to pasteurization in processing of bovine mitk.

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

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

4. The method of controlling off flavor in raw milk and 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 mi.k;
(2) contro] of generation and/or increase of hexanal,
(3) control of cooked flavor; and

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

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

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

7. Pasteurized milk processed by using the method of controlling off flavor in

raw milk and pasteurized milk according to any one of claims 1 to 6.
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