1 CONTENTS FI LLI NG METHOD, CONTENTS FI LLI NG SYSTEM AND CONTENTS- FI LLED BOTTLE
TECHNI CAL FI ELD 5[ 0001] The present invention relates to a contents filling
nmet hod, a contents filling systemand a contents-filled bottle, and nore
particularly to a contents filling rrethoq, a contents filling systemand a
contents-filled bottle, which can prevent or reduce oxidation degradation of
the contents of a bottle by 10reducing the initial anmount of oxygen in the
bottl e. BACKGROOND BARTS[ FIQO2NGT M T Blas GEdenNTy bladdN& S&mdmd! f ANDr educi ng
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10 reducing the initial amount of oxygen in the bottle.

BACKGROUND ART
[0002] There has recently been a demand for reducing the
weight of plastic bottles by reducing the amount of plastic
15 materials used for plastic bottles. A reduction in the weight of
a plastic bottle, however, leads to a lowering of the strength and
the content preservability (oxygen barrier properties) of the
bottle.
[0003] A technique that involves blending a material for a
20 plastic bottle with a material having oxygen insulating
properties or oxygen absorbing properties to enhance the
content preservability (oxygen barrier properties) of the
resulting plastic bottle, and a technique for providing a plastic
bottle with a multilayer structure to enhance the gas barrier
25 properties (reduce oxidation of contents with time) of the plastic
bottle are currently used.
[0004] There also exists a filling (packaging) technigue which
involves filling contents into a plastic bottle, and thereafter
replacing oxygen in the headspace of the bottle with an inert
30 gas to remove the oxygen from the headspace (to reduce the
initial oxidation of the contents) (Japanese Patent Laid-Open
Publication No., 2008-155943).
[0005] ©On the other hand, Japanese Patent Laid-Open
Publication No. 2002-301441 describes a technique which
35 involves injecting a mixture of an inert gas and cleaning water
(rinsing water) into an empty bottle.



repl aci ng oxygen in the headspace of the bottle with an inert 30 gas to renove
t he oxygen fromthe headspace (to reduce the initial oxidation of the
contents) (Japanese Patent Laid-Open Publication No. 2008-155943). [0005] On

t he ot her hand, Japanese Patent Laid-Open Publication No. 2002-301441
describes a techni que which 35 involves ir%nj ecting a mxture of an inert gas
and cleaning water (rinsing water) into an enpty bottle. 2 [0005] [ Patent
docunents] Pat ph008D¢Bebatt docuamariese Pat ent Lai d- Open Publication No.
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Lai d-Cpen Publ &r?aééﬁpcular, some contents entrain the surrounding air upon
their filling and generate bubbles, and the bubbles sometimes
hardly collapse. When replacing oxygen with an inert gas in

15 the headspace of a bottle filled with such formable contents,
oxygen existing in that space (space over the liquid surface) of
the headspace which lies outside bubbles, can be replaced with
the inert gas, but oxygen existing inside the bubbles cannot be
replaced. The oxygen existing inside the bubbles is released

20 into the headspace as the bubbles collapse after a certain
amount of time has elapsed, resulting in an increase in the
amount of oxygen in the headspace. '

[0008] In the method of Japanese Patent Laid-Open Publication
No. 2002-301441, on the cother hand, injecticn of an inert gas

25 into a bottle and injection of cleaning water (rinsing water) into
the bottfe are not carried out in separate steps; a mixture of the
rinsing water and the inert gas is sprayed into the bottle. The
rinsing water is therefore difficult to drain off and will remain in
a mist form on the interior surface of the bottle,

30 [0009] The present invention has been made in view of the
above situation. It is therefore an object of the present
invention to provide a contents filling method, a contents filling
system and a contents-filled bottle, which can prevent or reduce
oxidation degradation of the contents of a bottle by reducing the

35 amount of oxygen initially existing in the bottle.

[0010] In order to achieve the object, the present invention



No. 2002-301441, on the other hand, injection of an inert gas 25 into a bottle
and injection of cleaning water (rrnsr ng water) into the bottle are not
carried out in separate steps; a mxture of the rinsing water and the inert
gas is sprayed into the bottle. The rinsing water is therefore difficult to
drain off and will remain in a nist formn the interior surface of the
bottle. 30 [0009] The present invention has been nade in view of the above
situation. It ﬂam\xrheseaocenmntebjﬂéktrng ofmethedpfasdiltingnventé s tintcpra)vi de a
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[0012] In a pr,e]fceﬁhng,erm@mﬂ@me @btﬂaebcmyesent |nvent| on the contents
filling rrethodg:[ ﬂir co |sea E{%rethe % | acenent, step, a
sterilization Cg# N4 é)rr G EASTRG RESFi P{ S?'Pr voqn[ %l ect ron
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step, an inert m t he nout h
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i nert gas supp
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sterile at?rﬁ)sp[brmferred embodrment of the present invention, the contents
filling method further comprises, after the inert gas supply step,
a cap mounting step of mounting a cap to the mouth portion.
[0015] In a preferred embodiment of the present invention, in
the contents filling step, the contents are filled from the mouth
25 portion into the bottle body at a temperature of 50C to 55°C.
[0016] In a preferred embodiment of the present invention, the
entire process is carried out in a sterile atmosphere.
[0017] In a preferred embodiment of the present invention, in
the contents filling step, bubbles containing the inert gas which
30 has been introduced into the bottle body in the inert gas
replacement step are generated in the contents which have
been filled into the bottle body.
[0018] In a preferred embodiment of the present invention, the
contents consist of @ tea beverage, a milk beverage, a coffee
35 beverage, a functional beverage, a vegetable juice or a fruit
juice.
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portion having a depressed portion, the depth of the depressed -

portion being 4% to 40% of the outside diameter of the body
portion.

[0022] The present invention also provides a contents fiiling
system for filling contents into a bottle having a mouth portion
and a bottle body, comprising: an inert gas replacement
section for supplying only an inert gas from the mouth portion
into the bottle body to replace the air in the bottle body with
the inert gas; and a contents filling section, provided
downstream of the inert gas replacement section, for filling
contents from the mouth portion into the bottle body.

[0023] In a preferred embodiment of the present invention, the
contents filling system further comprises a sterilization section,
provided upstream of the inert gas replacement section, for
sterilizing the interior of the bottle, and a rinsing section,
provided upstream of the inert gas replacement section and
downstream of the sterilization section, for supplying rinsing
water from the mouth portion into the bottle body.

[0024] In a preferred embodiment of the present invention, the
contents filling system further comprises a sterilization section,
provided upstream of the inert gas replacement section, for
sterilizing the interior of the bottle by electron beam irradiation.
[0025] In a preferred embodiment of the present invention, the
contents filling system further comprises an inert gas supply
section, provided downstream of the contents filling section, for
supplying an inert gas from the mouth portion into the bottle
body.

[0026] In a preferred embodiment of the present invention, the



15 section for supplying only an inert gas fromthe nouth portion into the
bottle body to replace the air in the bottle body with the inert gas; and a
contents filling section, provided downstream of the inert gas repl acenent
section, for filling contents fromthe th portion into the bottle body. 20
[0023] In a preferred enbodi mrent of the present invention, the contents
filling systemfurther conprises a sterilization section, provided upstream of

the inert gas EepieitiEnsihindsexitesn UFGErtRNPrises iy CBREMPHNENDFEE Ofhe bott| e,

and a rinsing segtided MiWMEERGMIPSTT eRa dhetthezdNestp@gs dRplatement section
and 25downstream of .the steriljzation, section, tor supplying rinsing water
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[0025] In a prebetpadanbed pehalodd she@epr esent invention, the contents

dounst Team of LR B et L e Bt Cas 1rom
the mouth port QEU?n‘?Q)‘%H?} tiﬂﬁlbp@ggénﬁ 'S B0BoBY ﬁ&t}é%%@ﬂgﬁrgat@rﬁodi ment of
the present inyentiborating a d@nrieat spditidr nghe yispem dlutderepcespedses a cap
mount i ng. ot GapPPIBRECHEG: A RoRt fBe OF tpbo3 TR AERTeRErPLdnErER rent “or
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depressed portion; and contents filling the bottle body, wherein bubbles
15 containing an inert gas are formed in the contents.
[0030] In a preferred embodiment of the present invention, the
bottle body of the bottle includes a body portion and a bottom
portion having a petaloid shape.
[0031] In a preferred embodiment of the present invention, the
20 bottle body of the bottle includes a body portion and a bottom
portion having a depressed portion, the depth of the depressed
portion being 4% to 40% of the outside diameter of the body
portion.
[0032] According to the present invention, contents are. filled
25 from the mouth portion into the bottle body after supplying an
inert gas from the mouth portion into the bottle body and
thereby replacing the air in the bottie body with the inert gas.
Accordingly, the bottle body can be filled with the inert gas
while generating bubbles of the inert gas in the contents. This
30 can reduce the amount of oxygen initially existing in the bottle
(the initial total amount of oxygen in the bottle), thereby
reducing the initial oxidation degradation of the contents.
[0033] According to the present invention, the rinsing step of
supplying rinsing water from the mouth portion into the bottle
35 body is provided before the inert gas-replacement step of
supplying only an inert gas from the mouth portion into the



10 portion being 4% to 400k of the outside dianeter of the body portion.

[ 0029] The present invention also provides a contents-filled bottle
conprising: a bottle having a bottle body and a nouth portion; and contents
filling the bottle body, wherein bubbles_ 15 containing an inert gas are forned
in the contents. [0030] In a preferred enbodi nent of the present invention,

the bottle bodé of the bottle includes a body portion and a bottom portion
having a pet al botig gty tposFipce thg pirefethed@ififododnivigt thReingresent
invention, theg20 behkl @nbegywelte RanbeHdreeoicnpbusiesciayd9dieRBYEHRY, and a
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provi ded t}é# or O&Il%/?hﬁ%t“?‘%é@?%p‘?@@%rﬁc}r%%e%f”3[]8&’%9%(3 HIVIGF i nert gas
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bottl e body WE@nLter?‘ﬁs' nert gas. The rinsing water can therefore be effectively
r

removed by the’ine as. [0034] According to the present invention, the inert
gas supply [0035] According to the present invention, the contents are

filed from the mouth portion into the bottle body at a
15 temperature of 5°C to 55°C and the entire process is carried out
in a sterile atmosphere. Thus, the contents are not subjected
to a heating process. This can avoid heat deterioration of the
contents. 7
[0036] According to the present invention, the initial oxidation
20 degradation of the contents can be effectively reduced even
when the contents are foamable, such as a tea beverage, a milk
beverage, a coffee beverage, a functional beverage, a vegetable
juice or a fruit juice.
[0037} Further, according to the present invention, the time
25 interval between the inert gas replacement step and the
contents filling step is preferably 0.5 to 20 seconds. The
process for filling contents into a bottle can thus be performed
at a high rate.

30 BRIEF DESCRIPTION OF THE DRAWINGS
FIG., 1 is a diagram showing the construction of a
contents filling system according to an embodiment of the
present invention;
FIG. 2 is a schematic diagram showing the rinsing section
35 and the inert gas replacement section of the contents filling
system according to the present invention;



5 step of supplying an inert gas fromthe nouth portion into the bottle body
is provided after the contents filling step. This can replenish the | oss of

the previously-supplied inert gas fromthe bottle body during transportation
of the bottle, making it possible to reduge the amount of oxygen initially

existing in the 10 bottle (the initial total anmount of oxygen in the bottle)
and nore securely prevent the initial oxidation degradation of the contents.
[0035] According to tHe prelsera flavendiegnam hehawiitdend s cantents If8dndr om t he

mout h portion hﬁét@]dd‘éc@@ﬁdih t!@)oélb{ éhb@dﬂrﬁeh?@?ﬁthétb'r‘ée‘hft iﬁQ@nEi6n§5C and the
Thus, the contents are

entire process is c d out . in a sterile atnosphere.
not subjected to a #e@§ng4’°prt55%§9h Thi 8re MRS RBAWIRE: 8rPRYIR i1Bn of the
contents. [0036heAecprdting siepshef phesemtenny €nlingmmethedi adddraingxbdat i on 20

degr adat i on. of n pe effectively reduced even when the contents
are foamabl%, Eﬁ%%@ggéﬁ‘@e@@@%r age, a mlk beverage, a coffee beverage, a

functional beverage, Fl&5 vedstalgrephusitewonrg gofmpanatjud deta [@08F¢ iriifalher ,

according to thgHr g[]htid‘fv&w’é}p-n%@tlgi.ne 25 interval between the inert gas
repl acenent step and_the contents Filling’step is preferably 0.5 to 20

seconds. The processt¥eor 6 i3 13 9GABBNnERBANVENG RBNBAFHIYE A3t@n OPhGB2aBESper f or med
at a hi gh rat ewi89Bith &R EsCRIET Idehb Oht biflloxydaW INBottle; FIG 1 is a diagram

showi ng the,constructi a_contents filling system according to an
enbodi rrentf%f t he pr%]lscgﬂ't inf\vgﬁ'fji ﬁ are dlagr%nﬁhsﬁawil%g aasa‘l’gwﬁt io? di agrarn

showi ng the ri Exangplee&ti on 35and the inert gas replacenent section of the

contents fi11ing sysepmacer dao 49 bbe BIARSH: T BNAIIONS dhie of  FLG 3

is a flow diagram showi hg a conte I according to an enbodi nment
of the present EXBUERIE Bh: FI GS. 4A through 4C are di agrans showi ng a

bottle in the respecti®, shgpanel dBeapONtRYBMs | Sho@ingt Bodhaeeorgdi ng to 5
t he presen{ i nyenti on;
5 xample' C; and
FIGS. 10A and 10B are diagrams showing a bottle of

Example D.

BEST MODE FOR CARRYING OUT THE INVENTION
20 [0039] Preferred embodiments of the present invention will now
be described in detail with reference to the drawings. FIGS. 1
through 4 are diagrams show an embodiment of the present

invention.
[0040] <Contents filling system>

25 A contents filling system according to an embodiment of
the present invention will be described first with reference to
FIGS. 1 and 2.

[0041] The contents filling system 10 shown in FIG. 1 is a
system for filling contents 43 into a bottle 30 having a mouth
30 portion 31 and a bottle body 32. The contents filling system 10
includes a sterilization section 11, a rinsing section 12, an inert
gas replacement section 13, a contents filling section 14, an
inert gas supply section 15, and a cap mounting section 16.
The sterilization section 11, the rinsing section 12, the inert gas
35 replacement section 13, the contents filling section 14, the inert
gas supply section 15, and the cap mounting section 16 are



FIG. 5 is a graph showi ng conparative data on the initial total amunt of
oxygen in bottle; FIG 6 is a graph show ng conparative data on change
with time of the total anobunt of oxygen in bottle; 10 15 Exanple C;, and

FIGS. 10A and 103 are diagranms showing apottle of Exanple D. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON 20 [0039] Preferred enbodi nents of the present

invention will now be described in detail with reference to the draw ngs.
FIGS. 1 througHisPosed ditagllifs SHEM afr@RbotsrenPsbieame Preseit théenti on.
[ 0040] <Cont engswiridtlese Siviet enm> 25A contents filling system according to an
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system for fil bbhgechtfenmsti4S skatibzatibotddaidd0 1hato mgeainvinghs86tiporti on 31
and a bottleg b?QyiézproTﬂa?&OBEﬁ\géénf LhL! Egem}'fatt?dﬂ 10. 4l ufles dStcﬁéi l1zati on
section 11,7 a finsing section , an I nert gas replacenent section 13, a
contents filli Ags§edtSeghiond 12an itiéher, gassengssl yrassadrbrimeshaaimmal8ap
nmounting secti iy teansHigtsiethki BatOMmEeebhPRhdlindrhegad r}%idwcérﬁ%iton 12, the
'nert gas section 13 to the contents filling section 14 is provided between
the inert gas replacement section 13 and the contents filling
10 section 14.
[0043] The sterilization section 11 is to sterilizes the interior of
the bottle 30 with a disinfectant 40 ejected in a mist form,
tinearly or in a fountain-like manner. Hydrogen peroxide water
or peracetic acid, for example, can be used as the disinfectant
15 40. Instead of the use of the disinfectant 40, it is possible to
use in the sterilization section 11 an electron beam sterilization
method (hereinafter also referred to as EB sterilization) without
the use of the disinfectant 40.
[0044] The rinsing section 12 is to supply rinsing water 41 from
20 the mouth portion 31 into the bottle body 32 of the bottle 30
‘ whose interior has been sterilized in the sterilization section 11.
The rinsing water 41 is, for example, warm water (sterilized
water) e.g. at about 25°C to 80°C. When the EB sterilization
method is used in the sterilization section 11, the rinsing section
25 12 may not necessarily be provided and, in that case, the use of
water and electricity in the manufacturing process can be
reduced.
[0045] The first transport mechanism 17, located between the
sterilization section 11 and the rinsing section 12, is configured
30 to invert the bottle 30 so that the mouth portion 31 faces
downward.
[0046] The inert gas replacement section 13 is to supply only
an inert gas 42 from the mouth portion 31 into the bottle body
32 of the bottle 30, whose interior has been rinsed in the
35 rinsing section 12, to replace the air in the bottle body 32 with
the inert gas 42. Though various gases can be used as the



35 replacenent section 13, the contents filling section 14, the inert gas
supply section 15, and the cap nmounting section 16 are 8 disposed in this
order fromthe upstreamside to the downstream side. [0042] A first transport
mechani sm 17 for transporting the bottle 30 fromthe sterilization section 11
to the rinsing section 5 12 is provided Between the sterilization section 11
and the rinsing section 12. Further, a second transport nechanism 18 for
transporting tiherbajdd &230itf roomattieulardy tprgdisrreeplkacesenitsemxn diN2)3 to the

contents filli i i - QVI n .t i ement
section 13 andﬂ?%zaerﬁéhﬁgn st%élfﬁlﬁgé 'ﬂggteg}t%lts\gﬁgll BW&E@?‘H@?&S&! I zation
section 11 is te stduime afs thaebpiiderB6r ofn tihe voerl €330 reptasean@nki nf ect ant

40 ejected in gdist 1R0TiRe bbRear3y i95stilnhaid MHEs ahB- hdiRhnBaResSn 3Hydrogen
per oxi de water or peracetl

c acld, for exanple, can be used as the djsinfectant
15 40. | nsteadd @V W dusd N5 %Pﬁ‘éed?’ﬁi?ﬁ%f‘ ﬁtﬁiﬁﬁ "Y'Ehi epH%%'%b@%St use in the
sterilization sgehugneblad@ngalhectirofoxyesm)sirettid boatle B0 matihatle(iherei naf t er
also referred to EB sterilization) wi thout the use of the disinfectant 40.
[ 0044] The ri ngfh §Section 12 is to supply rinsing water 41 from 20 the nouth
portion 31 int[@a4R] Bbettendodgticas aff theerinsing eesbonhbaanhtbeiioerhas been
sterilized in idd i t{on . enki Bal t [ for
exanpl e, warm é’st.ee'r?etp é#‘%ﬂpﬁﬁfczg%t\?\g?& ‘8’%.”%‘? g%ogtégg}g%&?oﬁ%(%%a\ﬁﬁen t he EB
sterilizatlilon Gelihod!tilsrefeantd tpHd Gsterili zation section 11, the rinsing

section 25 12 may@phsnge@shan FYGbe, rheviiderthgRrdctibn 1haindake,inehe use of
wat er and electricity in thg Sn%a%uf ac i ocC can bhe .redyced..[ 0045] The

ri ng proces
first transpor9@SeERaFTERFT it Uaertewgéq{)%‘?@s&netai AISEHER" s2% i on 11 and
the rinsing sethé¢ aistZpuicr E0nfricudes BOixan iseedph Fheahota Ir@tdtosael t hat the

mngth portion 3l faces, doWRr dtates in a certain direction on the fixed
15 section 51. A plurality of upwardly-projecting nozzles 53 are
coupled to the rotational section 52. By the rotation of the
rotational section 52, the bottle 30 rotates in the certain
direction together with each nozzle 53 inserted into the mouth
portion 31. For convenience sake, FIG. 2 schematically shows
20 only part of the distributor 50.
[0049] The rinsing section 12 includes a rinsing water tank 59
in which the rinsing water 41 is housed, a rinsing water supply
pipe 54 connected to the rinsing tank 59, and a rinsing water
supply space 55 connected to the rinsing water supply pipe 54.
25 The rinsing water supply space 55 is formed in the fixed section
51, and communicates with those rinsing nozzles 53 which have
moved to above the rinsing water supply space 55 by the
rotation of the rotational section 52. Thus, the rinsing water
41 is supplied from the rinsing water tank 59 into the bottle 30
30 via the rinsing water supply pipe 54, the rinsing water supply
space 55 and each nozzle 53, to clean the interior of the bottle
30.
[00507 On the other hand, the inert gas replacement section 13
includes an inert gas tank 56 in which the inert gas 42 is housed,
35 an inert gas supply pipe 57 connected to the inert gas tank 56,
and an inert gas supply space 58 connected to the inert gas



[ 0046] The inert gas replacenment section 13 is to supply only an inert gas 42
fromthe nmouth portion 31 into the bottle body 32 of the bottle 30, whose
interior has been rinsed in the 35rinsing section 12, to replace the air in
the bottle body 32 with the inert gas 424gThough various gases can be used as
the 9 inert gas 42, it is particularly preferred to use nitrogen (N2). The

amount of the filling. inert s 42 is preferably |arger than the yolume of the
Dottie 30, In EHEPDNBIRS os TEM Abeiienes SUvTbFPese ShdsiBrned Botoe 'ori f)

hﬁl d with the ﬁ&eghs@ﬁmmcm,?éna dommmnd:atzibe:vttht th@@@ir‘m@ngmlszilébl ed with
the inert gas . re i,n i I n e with the
inert gas 42. %% ‘fvé%r'%)fﬁer%gg%gt uépﬁgﬁs{hgf ﬁﬁgaa)sn%ﬁ'%%@s%%%%g%lg and the

i nert gas repl ticemehitiseaifithe dSakidnal rewtios Hescrlifbed the igesaoas 49 det ai |
with reference; Ii [ I t i NGy tion 12
and the ingﬂ?t IgéaguEégfaggfgg’ehﬂt@ﬁgégtéﬁogB%\éﬁgrkggi @E)%%gg I?)ﬁttgé ??js?% Eﬁ?or 50. The
di stributor 50'M&/&19RfEEURPH REBE 8ethBANSIt A8 SRR SPRERaTS $6¢ BBANS2 whi ch

rot at gls in a capyalensdi t?%bfﬂteofhé e fni ¥edl bbbtisesd iveith 54. A plurality of
upuer oLy POl SEbbRY) NAE R ARSiE MBS U EheER L e aTEEH 28, 02 ™
certain direct fenfitiogptthetemist A3efrom thezheus8 pordm &d imodhehoohivat h portion
oot oY SoLOREE B E) ke sshamiaally, sOpIiteR YemactidlLre
in which the rDasiifplaeg@enssadiciodsed, [rathe tanigniaieing wssitiprpilfe 54
Commcst o 15 | Pl NS nbr 3 s, Lo AR NI nRLY SRR
Cpace 55 i roPAsin (e EPRESoRe) BIRBDe KRG OLST IR &t dEE e eBhoss.
by The r ot a1 06T .t BT Bt i onal Sect on 52 e el as no patet 41 e
sﬁppl ied fTOm P%%’ Pi ﬁiﬁ%gggﬁ%&'t Bk %@Hﬁr’]nqséz‘blf@eé §8¥%Faggéog?&'?\%t?ﬁaﬁe rinsing
wat er supply pbpeebage t ag/agetisbligjuiaeear sdppkyuiisade Befearédeach nozzle 53, to
oo nconcn: "scld 520 TSRO trbndBORtlc ane s RIcatB et e Tert 00
i s housed, the inert gas replacement section 13 and the contents filling
section 14, is configured to again invert the bottle 30 so that
20 the mouth portion 31 faces upward.
[0053] The inert gas supply section 15 is provided downstream
of the contents filling section 14. The inert gas supply section
15 is to supply an inert gas 42 from the mouth portion 31 into
the bottle body 32 of the bottle 30 to fill the space over the
25 liquid surface of the contents 43 (space 32a over the liquid
surface) in the bottle body 32 with the inert gas 42. As with
the inert gas which is supplied in the inert gas replacement
section 13, nitrogen (N;), for example, can be used as the inert
gas 42. The inert gas supplied in the inert gas supply section
30 15 may be a gas of a different type from the inert gas supplied
in the inert gas supply section 13, The amount of the filling
inert gas 42 used in the inert gas supply section 15 is preferably
equal to or larger than the sum of the volume of bubbles 43a
and the volume of the space 32a cover the liquid surface. The
35 ‘“space 32a over the liquid surface” herein refers to a space
formed over the liquid surface of the contents 43 in the bottle



35 an inert gas supply pipe 57 connected to the inert gas tank 56, and an

i nert gas supply space 58 connected to the inert gas 10 supply pipe 57. The

i nert gas supply space 58 is formed in the fixed section 51, and conmmuni cat es
wi th those rinsing nozzles 53 which have rnved to above the inert gas supply

space 58 by the rotation of the rotation& section 52. Thus, the inert gas 42
5is supplied fromthe inert gas tank 56 into the bottle 30 via the inert gas
suppl y pi pe 57bottie 32nednd gaxchubipyy tbpadeitddeand3sagentwazée 538, the repl ace

the air in thecdoidite 23, Wifhdl tind BB3ldoMafifed! ROLAGAHUbEIsFASa dndt he
for fill'ing contents 43 fromthe nmouth portion 31

contents filling section 14 fo ) q? .
into the bott!|E1QGPE68Y3 32 Vet K HEHHT SUSH G CRFGPPABE SIWRBE (& ™df  t he

inert gas repl@repmeatspaetiginthk3bottie Gl rCiorioents dn thé Rgasegti on 14, the
contents 43.ar [IL‘)%‘H/EH'IIMO t he ottle%%o flléed with the inert gas.42. The
contents 4 maﬁ) ar 1§t Vb%lén P9 pe }%e]s,' RB%'Q@P, SV A Ieori qui d,
such as a tea Heveénage gas. gupgheeseclibnt é&, ia to Irkobeter agpy 38 go thek, a

cof f ee beverag 1.f €Lanal v g V- b L r ruit juice, is

preferred. [oo%hﬁ%@?gng% %&%‘%r&%h@%%@nﬂ%ﬁ#&gﬁ eddgg%w'éﬁe% the inert

gas repl acemenpodé5ilon 13 and the contents filling section 14, is configured
t

to again invertodhe) katdhendo raPn§hRktH&d$he nouth portion 31 faces upward.

[ 0053] The jnert gas, supply, section 15 is provi.ded downstream of the contents
FiTing sedion 14 ARENRS T Saapi dBeoIURGIES A8 e SIBIS AT nert gas
42 from the notheh pesthonndéntiohowinenbat beedbodybd@ witht heferenicketd0 to fill
t he space over 5 1igui of~th o] ts. 43,.(Sp a_over the

liquid surfacegfélﬁ' tzihe begﬁ %ﬁgé@@ %&'t h%p%eg#%ﬂscsg@@%§2%e}g}%@ Pﬁ the inert
gas which is sUppl eebadimeand iha@irigas ougpbdcesett thecaboreidesariledgen (N2),

for example, c %tg?ﬂﬂng%ﬁéﬂéﬂ R@r{Frgas y2. The inert gas supplied in the
i nert gas suppw/qsectlon 0 15 may be a gas of a different type fromthe inert

gas suppl iled i Wepel FHsEt thadntaipr o SecEMpy18othe e Lafoairriiaed Wath i1 ng
:nert gfﬁ 42t ua@h diginlf@t@tﬁﬁteﬂlb ga&hféuambﬁgimc%cyed@ri S.Llpl(Qtfeiﬁlﬁth%/orfﬂual to or
ar ger an sym.,o vol upe_of , bubb) es a.an e vo 0 e space
32a over the I?et(ftﬂljd (§{ﬁ’9 aS(]-J. 'ﬂ'hEF(f%S 3gpa 53535(8‘\@?& ﬁgol\fﬁquﬁgg@c{ﬁq%ce" herein
refers to a sppeeidenvdtever paedatijuedicguidraesaonipleheacoeenssd4dsin t he

bottle 11 bod%e’s ‘ﬁﬂ%ﬁéﬁlﬂ%-ng&ﬁ?a@ﬁ%ﬁﬁéﬁ]@gg%@ﬁ%ﬁgnﬁ % ﬁﬁnt ents 43.

Thus, the gas contained In the over ‘the liquid

surface cotlt esisop@ssible thalsgadra abore-tresddput EBotamatin needrakin it conmes

on the market.the sterilization step without the use of the disinfectant 40,
The interior of the bottle 30 is thus sterilized in the sterilization
section 11.

[0057] Next, the sterilized bottle 30 is inverted by the first
25 transport mechanism 17 so that the mouth portion 31 faces
downward, and is transported to the rinsing section 12. In the
rinsing section 12, the rinsing water 41 is supplied from the
mouth portion .31 into the bottle body 32 of the bottie 30
(rinsing step) (step S2 in FIG. 3). The disinfectant 40, etc.
30 remaining in the bottle 30 is removed by cleaning the interior of
the bottle 30 with the rinsing water 41. When the EB
sterilization method is used in the sterilization step, the rinsing
section 12 may not necessarily be provided because of no use of
the disinfectant 40. Even when the EB sterilization method is
35 used in the sterilization step, however, the rinsing step may be
provided in order to remove foreign matter remaining in the



5 [0054] The cap nounting section 16, provided downstream of the inert gas
supply section 15, is to nount a cap 33 to the nouth portion 31 of the bottle
30 to hernetically close the bottle 30. [0055] <Contents filling nethod> 10A

contents filling nmethod according to an ﬁr‘oodi ment of the present invention
wi |l now be described with reference to GS. 1, 3 and 4A through 4C. The
contents -filling nethod of this enbodinent is carried out by using the

above- descri bebdotat¥nts filling system 10 (FIG 1). 15[0056] First, the

interior of an 0, iddz i,k I St ant-40 in the
sterilization L@@?iézﬁ%&%s ez’r W?Pg){tﬁ%néds’t @%Bdm%{heéﬁ%inq{)ﬁt@lpé%gﬁ._3ﬁs |

descri bed abovéowiyrishels pernppicdecdvdpethorinper et ieplaepmerttopeei@mpl e, can
be used as theydi sifif egbaHerfOgad nebaadmEnt hedimm af3,t bRy shef petrant 40, it
20 is possible to use the Fbavg_—des ribed EB sterili zlatlton Het Bo&él n the

So ' 30|t By ot o epliria i Seeheme Sp00sy Nt | h
0 € 1S beySz 210 S dez &tlie @r e xt, e
sterilized bott]l y% IS votg& ) R_ pi %gn“ié Sposy '%nl? SO

t hat the nout hwﬁtﬁgn%?fpfggagses dg%r?wgfgﬁs é%%lai S tr@sgé;é)t ég{a“ét&o%e rinsing
section 12. |nFiGe 3).nsiTigs stiepi ansd X)as Hder iatdiamgagat enais thies rinsppli ed from
the nouth port| in ot | 2 t tl \ASi, Ng ste
(step S2 in FI gé@gfhjl'hﬁeé}g??ﬁrqgem atﬁ]teb%&%ﬁ%t g%%@?el%ngﬁjgg%ﬁ%ﬁé&hﬁ? o?tl e g%)

i s renovedt®y E@@&YERgDYNBIGGHHIET ithE Bierthe@Ddt4 IIBtBFNR ePPINsI4g wat er
41. Wen the EBgshejdibivzation method is used in the sterilization step, the

i sinfectant 260089l Neenn B ER S0 dliey 1BH SherRerohar SRR ubf S ne |
sterilization byepheheeewed, ttaresparbsmerhstrépnmel8 beo ptlosti dbe imootider to

bott1 6 30, hel BORIPF Pherasin nhyid: gy &y hahafarten W, CORERts e
inert gas Yepl fidensedéen i dd. 13.1n thehedments glYin®epsecémenidsetli¢on 13,
oou 5ot " noc e S SRl e 199 b cent, o et o ¢
ine%/t gas 42 (PREVi3gR '{'rlfplbé’ggﬁeﬁg @PBB?M(SShHB‘QSgt?ﬁ) ﬁﬁ%p %%y'”l'%; ‘step :I S0
has the advant 3geichat A} heThientiling wahesntl4Behavaimgen rsubjectsat tbea body 32
can be effec“ﬁ%h?’d treatment (deaeration) step to control the concentration
20 of dissolved oxygen.
[0060] In the contents filling step, the contents 43 entrain the
surrounding gas upon their filling, generating a large number of
bubbles 43a inside and on the surface of the contents 43 which
have been filled into the bottle body 32 of the bottle 30. In
25 this embodiment, the inert gas 42 has been filled into the bottle
body 32 in the inert gas replacement step. Therefore, the
bubbles 43a containing the inert gas 42 are generated in the
contents 43. Further, the inert gas 42 is taken into the
contents 43.
30 [0061] As described above, in this embodiment the contents 43
preferably consist of a foamable liquid, such as a tea beverage,
e.g. green tea, a milk beverage, e.g. milk, a coffee beverage, a
functional beverage, a vegetable juice or a fruit juice. Because
of the high effect of preventing the initial oxidation of the
35 contents 43 according to this embodiment, a liquid whose taste
or color is changeable by oxidation degradation, as typified by



10 renoved by ejecting the inert gas 42 into the bottle body 32 from bel ow
[0059] Next, the bottle 30 filled with the inert gas 42 is inverted by the
second transport mechani sm 18 so that the nmouth portion 31 faces upward, and
is transported to the contents 15 filling section 14. In the contents filling
section 14, the contents 43 are filled f?%mthe nmouth portion 31 into the
bottl e body 32 of the bottle 30 (contents filling step) (step 54 in FIG 3,
FIG 4A). The §rddn mgapwmySSLABalb‘iave Theeros by Ecfidhg matHdd]tmifcthﬁs eat nent

(deaerati on) séﬁ\ﬁqqq%egﬂste altsphe?%r&?%t rfgp gn“ﬁﬁmofcoq.lta e% qé n. [0060]

In the content &'Content s 4 rroun nNg gas upon
their filling, agensrtadi nglla qomlg@nmhbwhlca? I%ullkﬁlhe@mbfplﬁsﬁﬁ@naﬂtﬁ on the

surface of the il led into the bottle body 32 of
the bottle 30. f'ﬁ gﬁasﬁf@sg%ﬁbg% F@P’cﬁ tt%ﬁra dsiel,

I nert gas een filled into
the bott! e odkPd @3@ I nAfHRE i HRg ¢ C88§9W§pl gﬂhﬂﬁan? reptéh gpgﬁ%r SVt ke bubbl es
43a contai ni ngtrtahglﬁbﬁﬁd tgancAAont Gaganarsleshatiot S, N BNt sneid. gt her, t he

{his enbodi mertRRS. BBHEOR: L3 plt Br bt vt % SNt BF At e ok ihuid. ' such

this enbodi ment"?H
as a tea beverpggjor.3l igtedhe daftla bodk bév@“r toe, batte 34 I(kierd gas f ee

beverage, a fu ﬂt)@n?{ Fsﬂet/ﬁre?ggs & p?@e@at&]]%j% e ‘Pﬁeasoéafé@h@zl uUhge- Because

of the high ef reventing the initial oxi atlon contents 43

accor di ng k& tH‘l% lsnbdaswisace 18 ey eftienoseyt 84t s dhug dillbrd |\§'t5h%eabl e by
oxi dation degr@@ati oflas as42ypi fimdsbycad3 replenish the loss of the

previously-supplied inert gas 42 during transportation of the
bottle 30 from the inert gas replacement section 13 to the inert
gas supply section 15 via the contents filling section 14.

15 [0063] After the inert gas supply step, the bottle 30 is
transported to the cap mounting section 16. In the cap
mounting section 16, the cap 33 is mounted to the mouth
portion 31 of the bottle 30 to obtain a contents-filled bottle 35
(cap mounting step) (step S6 in FIG. 3, FIG. 4C).

20 [0064] The hermetically-closed contents-filled bottle 35
comprises the bottle 30 having the bottle body 32 and the
mouth portion 31, and the contents 43 which have been filled
into the bottle body 32 of the bottle 30. The space 32a over
the ligquid surface in the bottle body 32 is filled with the inert

25 gas 42 and, in addition, the bubbles 43a containing the inert
gas 42 are formed (FIG. 4C), Therefore, the amount of oxygen
initially existing in the bottle 30 (the initial total amount of
oxygen in the bottle) is controlled at a very few level.

[0065] In this embodiment, the entire process from the

30 sterilization step to the cap mounting step is carried out in a
sterile atmosphere, and the contents 43 are filled from the
mouth portion 31 into the bottle body 32 of the bottle 30 at a
temperature of 5°C to 55°C, e.g. at room temperature (5°C to
350C). The process is thus carried out by a so-called sterile

35 filling method.

[0066] A difference between the sterile filling method as used in



green tea, is very suitable. The contents filling nmethod of this enbodinent is
al so effective for a liquid containing a | arge anount of m |k conponent, which
is likely to bubble upon their filling and the bubbles hardly collapse.

5[0062] After the contents filling step,44he bottle 30 is transported to the
inert gas supply section 15. In the inert gas supply section 15, an inert gas

42 is supplied fromthe rmuthag_g{tion 31 int%_fhe botge bo_ﬂy 32 of the bottle
il

30 (inert gas StigperRedp)ents@ o5 hot magk 3illipg dnefBpd é]ﬁéﬂ:gb%Za over

10t hehl i quid Scléjémbedn th-lh&] bnét'illf oy B2efrod Ihslscl‘iaiﬂa:cedrizmﬁ hirt eat nert gas
42. This can r eni sh the |oss t,he preyvi Y- su [ ipert-gas 42 during
transportati Onﬁﬁ*ng{ hgpbmetl%o%'ﬁﬁor%%t h'g icﬁéﬁfgagé)s&re Ia%mﬂqe ggc fon 13 to
the inert gas Aoppidingbstihen ansount afhgasdnt 8m UhbIEEng38eznd on e 15[ 0063]
After the imer i b r t cap
nmount i ng seégt [ %%gq‘%.ﬁé;[%%{a%gggI%‘%Eﬁ%%é&és?c%hoﬂﬁllﬁé %{Ff\t@%cg?%%rﬁfsmmunt ed to
the nouth portiSoAPRIONIMeIRY be ¥l tadhes vebiaenoh thenbeafsresd Ifdtiettl e 35

ﬁ, cap {“.DU“H ng F@dﬂct(@éc?ﬂe?@s—ifﬂlle'a gott:ﬁetB:’?J)C%ftéﬁ)t c@@[e@%?]ﬁh@hﬁtatrret.?)o .

ernetically-c ontents-r1I1 0 e JCconprises e Do avilin
The bot 11 e bodS a5 hid timchsia! ik FbrPadk TR0 ThetEam B 8% 5t on have”
been filled i nhentihedndehtse abedyl|&2 into taheobide tdtea3VghThemgpaaturd2af over the
liquid surface,_j t od i i i e ¢ t 42 and,
i1 addi ti G0 tH!@PA%Q%Itggi%4§§0§bn%ﬁ:aﬁ%ﬁﬁére{’hEeH%e(rE]ee\rg![dtsgaaEQ4%f £hig ?%‘?“r;%?m G 40).
Ther ef ore, t hefidheiit vapooxpgeniliniot OE?‘F@/ centenisngnththa€opeeNtetdn (t he

initial total gpogpbgeh VeS8 healkpabket it elos caneroidigghat op viesy | ow
I evel. [0065] In thiS enbodjnent, the entlretgroces fro

t he 0

Storiiization BEBHSPaCe BESEHY RATRERRS Ak HIF FOTORrATWE BLNPEenEs | o
gt rmlsphgr e, ggﬂb?d}ﬁgﬁcoga@mlt st paratind.| ed Thr ogfendal]?aln’omhh gl@lv\teirontrﬁd into the

ottle body of the t . . er.at us: 0 55C, . at room
t enper at u?Je'5 (5%’@865%%5".% 'fh&%ﬂ?@é?g '% gﬂ?hsr&ju@@?yfbgoasggg 'B‘y'—?g%qsugg'gal | ed
sterile 35fill[@@6akt hbds, [B06HE Mstdrii¢ efifinge bethedn asheissderin ehis| | ng
met hod as used,j A S i Ofy; f i Ly h ill no
be descri bed. e Os%é‘r%rfyé Fﬁ#?ﬁgeﬁgﬁrﬁg% ?ﬂh‘galrsggﬁé%rq zé:-%w-%'t at fi }N: i ng o¥v

the contents 48oN&Ndarss da BRIV a0 Be hbsae M BRGNSt OhedianRft of gas in
the bubbl es 43a|anrd o thBe contents 43, compared to the hot pack filling

20 method. In addition, because of the large space 32a over the
liquid surface, the total amount of oxygen in the bottle 30 is
likely to be large. Accordingly, especially when the sterile
filling method is employed, reducing the amount of oxygen
initially existing in the bottle 30 (the. initial total amount of

25 oxygen in the bottle) is effective to prevent oxidation of the
contents 43.

[0069] In this embodiment the production (transportation) rate
of contents-filled bottles 35 is preferably 100 to 2000 bpm
(bottle per minute). The “bpm” herein refers to the number of

30 bottles 30 transported per minute. The time interval between
the inert gas replacement step (step S3 in FIG.3) and the
contents filling step (step S4 in FIG. 3) is preferably 0.5 to 20
seconds.

[0070] A synthetic resin material, such as polyethylene

35 terephthalate (PET), polypropylene (PP) or polylactic acid (PLA),
can be used as a material for the bottle 30. A preferable shape



5 space 32a over the liquid surface upon filling of the contents 43 is
approxi mately equal to the volune of the headspace of the product
(contents-filled bottle 35) after it comes on the market. [0067] In the case

of the hot pack filling nmethod, on the other hand, contents are filled into a
bottle at a high tenperature of 10 not | #3s than 85C. Therefore, the headspace
of the bottle is full of a vapor upon filling of the contents, and the

Conctelnt rgti on gf tl@ém:ftﬁlei ?Otvhi‘ﬂ tbf@té@l@ai]@@dihm Uetmtil Tdtervol ume of the headSp?ce
greatly decrea enper at ur e_contents rga erature.
I n general, thé&ﬁ%ﬁzﬁst ﬁ@s rg[ﬁ’?% ?i@%%\s‘?'s?gﬁ{gﬁﬁé gﬂe&'?sé%ﬁﬁégiﬁg]ﬁhgﬁn})i ty of a
gas in a |iquithe [@B8htTM3 arenfitiad foenithe fidlimgortibhodlagitaselein this
enbodi nent, th b i e i : is likel
Co be high due PETotdy a2 f e %@%E&f’ngﬁﬁﬁﬁﬁﬁ. hd foe 3A0HEERE 42 ! Sompar et
to the hot Ppackomthengn@ghneerden 3h inkriithe nttifebadye3dranthéhpale space 32a

over the |iquigbsHEfmRfehet BR IPkAk aa@u@tb@dym@empi ﬂ}é ma_ebton;talsteﬁag is likely
rile 1 N 0 IS

to be large. Accordi.n , especi al | t he st ]

enpl oyed, redu Fﬁ%rcl'ﬁawanm‘?n Ogt'fleo e (it Q?I@”%@(i"%’tthnﬁ‘ei ﬂ“‘?r eI9Bdttle 30

(t hg initi a:c t 9Ralvrduwdnabtidy dotddesi A3ahef bibiet lirgri saef Mectinvehe o prevent
oxi dation of t ent s | §.: i r i on
(transportati oﬁ‘?nfegﬂ% JS)# ciﬁ{se%8@%4@&@0@'ﬁgz?ggéﬁs}%gp@?eﬁagwéﬁ%o to 2000
bpm (bot t 11 pein ihaubeltie Tk (thprEurepitherahersittof OK¥IRINBEISLEII 30 bottl es
atep (stop S5 T EIEoE S R e e R o e P e
preferably 0.58XEth® éé%i@ﬁd@e buggfﬁﬁ)]ﬁﬁ s%ﬂd ﬁg@i @”F%é'iﬂh Cﬁ:aﬁgsﬁoé‘f‘?é such as
pol yet hyl ene 35%gsephinhahate BRI 4 Pomrnedpitkpnef{dPihorproauytiact b€ aci d
(PLA), can be sg% a ! a er,i a& r e Bo?}tl A Pf p&r[a?aiuy: pe 15 of
the bottle 30 t/tﬁ |°°B§eﬁﬁ%q§ﬁ'98e% Ftﬁle%de% F yateé@cﬁrg%./t’ﬁ]e ,&'E lgegg"qeaotz%?

her teihnabo;/l_es adegratiaigon cnftﬁiﬁescenﬁmﬁsn@ht , fFDhénst&mC@mtis “® apee fdfl Ehield fr orr} Lhe
nou portion 32 I in e
inert gas 42 59%?%%%@%@’0%@#%%9 { ?gﬁ Iﬁtl?ln}%%tgf ﬁ@q ‘%‘%‘b??g%ﬁ%ﬁéf gﬁ% %/he?eby
repl aci ng t he Bpktle gannie sentrallashay BEVE!OF ndHemaierthagad. W eC. Accordingly,

thblbot t |4§ bO?&’O%?ZP%cQﬁde Egdtﬁ\ﬁst Enﬂhﬁjihﬂﬂ{ﬂ, tg@ rﬂ"ﬁsiM@i Watgenrer ad | Eg
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oxygen exiz} i nghe nbatthe spc@iddagoseep] heeforguodlysuhkbadrertt lygasad@uns of oxygen
o ened 40 bR TeIEhe o hoa] BAAIU oAl idbspteddas L Lhe
t her eby reduci replene tihe airdh e datilerbody 32 with the inert gas 42 (inert
gas replacement step). The rinsing water 41 can therefore be
effectively removed by the inert gas 42.
25 [0073] According to this embodiment, the inert gas supply step
of supplying the inert gas 42 from the mouth portion 31 inte the
bottle body 32 is provided after the contents filling step. This
can replenish the loss of the previously-supplied inert gas 42
from the bottle body 32 during transportation of the bottie 30,
30 making it possible to more securely prevent the initial oxidation
degradation of the contents 43.
[0074] According to this embodiment, the contents 43 are filled
from the mouth portion 31 info the bottle body 32 at a
temperature of 5°C to 55°C and the entire process steps are
35 carried out in a sterile atmosphere (sterile filling method).
Thus, unlike the hot pack filling method, the contents 43 are not



15 degradation of the contents 43. For instance, in the case of an about 500
m bottle 30, the initial total anpbunt of oxygen in the bottle can be
controlled at a level of not nmore than 2.0 cc. [0072] According to this
enbodi ment, the rinsing water 41 is supplied fromthe nouth portion 31 into
the bottle body 32 of 20 the bottle 30 (#¥nsing step) before only the inert
gas 42 is supplied fromthe nouth portion 31 into the bottle body 32 to

rep: ace thte aitéu!bjécﬁzrﬁé et t ke Ib@@wn§24deéstshﬁ ifrfﬁl‘st @ga 4§¥©ibnehéﬁgas q
repl acenent s o . rinsi I can therefore be effectively renove
by the inert ggggq}qra%éor[ 83*@? C&%%PB?% ‘to this enbodinent, the inert gas
ts)upp: y tS)t gp of [ GRPP] yAocprdieg i trerthigasmidinmnt, hehemsutin por nieed 3erinto the
ottle body 32_i5; i Nt S -kl | i-ng e Thk.s~can replenish
P L S e e e Do
during trarfsposieiileofillttg tnetied 1 dh3g, BOmRNitFat peskibIeqaBddPE securel y
pr eVﬁ_nt tgg idn{-Hé ahcinyy datdrafioflegr adation of the contents 43. [0074] According
to this enbodi the contents 43 are filled fromthe uth portion 31 into
the bottle bodtﬁ@%ﬁshtg}%tg@ﬁpéﬁ:%qr&’%go{o §E'St @@gﬁdgﬂang'héﬂgnﬁchuﬁ%ess st eps
ar Ie_ iScaLri ﬁd cunbnisp?et&tm)i Fetaaofiosphiemes{fSiten ibattiis| BEnis meefodpbly Thus,
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contents 43 into the bottle 30 can thus be performed at a high
rate,.
[0077] [Examples]

15 Examples of the present invention will now be described
with reference to FIGS. 1, 3, 5 and 6.
[0078] [Example 1]

Using the contents filling system 10 shown in FIG. 1, a

contents-filled bottle 35 (Example 1) was produced by the

20 contents filling method shown in FIG. 3. Contents 43 were
filled into a bottle 30 at room temperature in a sterile
atmosphere (sterile filling method). A PET bottle having a
volume of 500 m! was used as the bottle 30, and the bottle 30
was transported at 900 bpm.

25 [0079] First, the interior of the bottle 30 was sterilized with
hydrogen peroxide water as a disinfectant (sterilization step),
and then rinsing water was supplied from the mouth potion 31
into the bottle body 32 (rinSing step). Subsequently, 550 ml of
nitrogen gas as an inert gas was supplied from the mouth

30 portion 31 into the bottle body 32 to replace the air in the bottle
body 32 with the nitrogen gas (inert gas replacement step).
Next, the contents 43, consisting of green tea, was filled from
the mouth portion 31 into the bottle body 32 (contents filling
step). The concentration of oxygen in the green tea before the

35 filling was 1.4 ppm. The temperature of the green tea upon

the filling was 30.2¢C.



the facility alteration. [0076] Further, according to this enbodi ment, the
production (transportation) rate of contents-filled bottles 35 is preferably
100-to 2000 bpm (bottle per mnute), and the tinme interval 10 between the
inert gas replacenent step and the contepts filling step is preferably 0.5 to
20 seconds. The process for filling the contents 43 into the bottle 30 can
thus be perforned at a high rate. [0077] [Exanpl es] 15Exanples of the present
i nvention wi || [G@&Phdleads&iirpegnviiah ascdeiRfided@2d WaCEUPRIICE fremafe 6. [ 0078]
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the filling contents and the concentration of dissolved oxygen in

the contents (%):

15 (Initial total amount of oxygen in Dbottle) =
(Concentration of oxygen in the headspace) x (Volume of the
headspace) + (Amount of the filling contents) x (Concentration
of dissolved oxygen in the contents).

[0082] As a result, the initial total amount of oxygen in bottle

20 was found to be 1.5 cc (beverage-derived oxygen amount 0.4 cc
+ headspace-derived oxygen amount 1.1 cc) (see FIG. 5). The
beverage-derived oxygen amount includes the amount of
dissolved oxygen in the green tea, and the headspace-derived
oxygen amount includes the amount of oxygen existing in the

25 space 32a over the liquid surface and the amount of oxygen
existing in the bubbles 43a.

[0083] [Example 2]
A contents-filled bottle 35 (Example 2) was produced in
the same manner as in Example 1 except that the contents 43

30 were filled into the bottle 30 at a lower temperature to generate
the bubbles 43a in a larger amount [the percentage of the
volume of bubbles 43a in the headspace volume (also called
bubble ratio) was 18%]. The initial total amount of oxygen in
bottle was measured: for the contents-filled bottle 35 (Example

35 2) in the above-described manner, and was found to be 1.0 cc
(beverage-derived oxygen amount 0.4 cc + headspace-derived



[0080] Next, nitrogen gas as an inert gas was supplied fromthe nouth portion
31 into the bottle body 32 (inert gas supply step), and thereafter a cap 33
was nounted to the nmouth portion 31, whereby the contents-filled bottle 35 of
Exanple 1 was obtained. 5 The vol une of the headspace of the bottle 35 was 20
m . [0081] The initial total anount of o%@gen in bottle (beverage-derived
oxygen anount + headspace-derived oxygen anount) was neasured for the

tpus- obt ai _nedlggpégntmbhht @d6|b§@:f);tﬂs%e351(3.|53)mp| e 1). The initial total anount
of oxygen in e was calc e cording to the follow ng formula,
usi ng the neasg(?% gi/ita&p%a%ivﬁegég‘%@gﬂt ﬁati on of oxygen in the headspace
(0/0), the vol une ofA thetérzd§padebotthe (Eoount Exéimme 1) Mdmgredutethts and t he
concentration i.ssal.yved n_kn; n{ s : ( LBt ot al anount
of oxygeni nbottle = %%on)rq%e%ra |or?'smlﬁ %ﬁ@ﬁ?n#tﬁg%@aégégcégﬂei ?ljv%l urme of
the headspdte) riRs(mmmstAp, 6i5Q Hal 1afi piaTdi2shdnt ¥)5tRad c¥h CHOGEN A Sof
di ssol ved oxygg@fsi %%ﬁ]ﬂa&%rﬁr&@ mdtﬁﬂsﬁért&ﬁﬁ a1r paul the bbetlé middaﬁB,ZE ot al

O -

anount of oxygen i tle 20 was_ foun be 1.5 ¢ bever a i ved oxygen
amount 0.4 cc a”ﬁeﬁ'&ﬁo&%@-‘&‘@ﬂ\@f W@g\ﬁ ﬁBumaslpf%c{ﬁrrtescL} rGehE?. The

bever age- deri \d/aﬂtiekygeai amountt iofichxgesn tihebathdenvasf maiassiobd efhrokiygen in t he
green tea, an -derj 0 i - nt of
oxygen exi sti n@élﬁﬁeﬁlﬁgﬁ@g@gogogg% giﬁgvg)%ﬁﬂngnbd{%%pggg %%%'ﬁge)djanount of
oxygen exisdi ngdamearharsubtisesoudnd.to 0e83]0 LExdpIcsagE-AeUuRAE ep¥dqni | | ed
bottle 35 (Exagmcﬁﬂga ét‘gﬁscerﬁldlﬂ‘fel%gjé,ip%cbh&eﬁ@@@ BRpBEn afndintD@npke) 1 except

that the contents were fi into the bottle 30 at a | ower tenperature
to generate t heSesubbFes)43a in a lar ger anount [the percentage of the vol une

of bubbl es 43ajppgshecheasispane ERhbmse(Hl so cal | ed bubble rati o) was 1870].
e o Rl ORI L AP RED e 8o AR S P dOrb e
15 in the same manner as in Example 1 except that after the
rinsing step, 550 ml of sterilized air, instead of nitrogen gas,
was supplied from the mouth portion 31 into the bottle body 32.
The initial total amount of oxygen in bottle was measured for
the contents-filled bottle (Comp. Example 2) in the
20 above-described manner, and was found to be 2.5 cc
(beverage-derived oxygen amount 0.5 cc + headspace-derived
oxygen amount 2.0 cc) {see FIG, 5).
[0086] [Comparative Example 3]
A contents-filled bottie (Comp. Example 3) was produced
25 in the same manner as in Example 1 except that the
contents-filling process was carried out not by the sterile filling
method but by the hot pack method. The initial total amount
of oxygen in bottle was measured for the contents-filled bottie
(Comp. Example 3) in the above-described manner, and was
30 found to be 1.7 cc (beverage-derived oxygen amount 0.4 cc +
headspace-derived oxygen amount 1.3 cc) (see FIG. 5).
[0087] The results show that the initial total amount of oxygen
in bottle can be controlled at a level less than 2.0 cc for the
contents-filled bottles 35 of Examples 1 and 2 (1.5 cc and 1.0 cc,
35 respectively). The measured values are less than or equal to
the value (1.7 cc) for the contents-filled bottle (Comp. Example



35 2) in the above-described manner, and was found to be 1.0 cc

(bever age-derived oxygen anmount 0.4 cc + headspace-derived 18 oxygen anount
0.6 cc) (see FIG 5). [0084] [Conparative Exanple 1] A contents-filled
bottle (Conp. Exanple 1) was produced in the same manner as in Exanple 1
except that after the 5 rinsing step, 559n of sterilized air, instead of
nitrogen gas, was supplied fromthe nouth portion 31 into the bottle body 32,
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anmount 0.4 cc goheadspateddesdtved oxyden @E@umblel. 31 cahd see drids the .

contents-filled bottles of Comp. Examples 1 to 3. Further, the

15 differences in the total amount of oxygen in bottle between
these botties remain approximately constant even after a long
period of time has elapsed. The data obtained thus
demonstrates that controlling the initial total amount of oxygen
in bottle at a low level is effective to prevent oxidation

20 degradation of the contents.

[0089] [Bottle construction]

A bottle construction suited for use-in the contents filling
method and the contents filling system of this embodiment will
now be described with reference to FIGS. 7 through 10.

25 [0090] As described above, according to this embodiment, the
contents 43 are filled from the mouth portion 31 into the bottle
body 32 of a bottle 30 (contents filling step) after supplying the
inert gas 42 from the mouth portion 31 into the bottle body 32
and thereby replacing the air in the bottle body 32 with the

30 inert gas 42 (inert gas replacement step).

[0091] Further, as described above, a large number of bubbles
43a are generated in the contents 43 due to entrainment of the
surrounding gas upon filling of the contents 43. The bubbles
43a contain the inert gas 42 inside. Therefore, the larger the

35 total volume of the bubbles 43a (hereinafter aiso referred to as

bubble volume), the more the amount of oxygen, existing in the



[0087] The results show that the initial total amount of oxygen in bottle can
be controlled at a level less than 2.0 cc for the contents-filled bottles 35
of Exanples 1 and 2 (1.5 cc and 1.0 cc, 35 respectively). The neasured val ues
are less than or equal to the value (1.7,c) for the contents-filled bottle

(Conp. Exanple 19 3) which was produced 1 n the sane manner but using the hot

pack filling system_(see FIG SA On the other hand, the initial total anount
of oxygen in bReFR 342 RYEE WRaliayicosHEracsy in Kae QsHtenPedYi $2e82BdRE | es of
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for use in the[Q:Q)% rﬁEKaman—l/h]g met hod and the contents filling systemof this

enbodiment w11 now e slesard g anhBu efigsionesot s Suicdatior hif0. 25

[ 0090] As descri bed above,_accor s enb the contents 43 are

filled from t heSmtepss thilJRIzMetivds anke thet eprEasss ‘l'%'ilgofsyét%t ffe 30
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portion 3 ntg th ott bo and,t r in the bottle
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as descri bed ajaken aldrag geenUrrbeVIIe‘i/IthbFﬁ 434 af éhgebettaneddfi the he

contents 43 du t of the surrounding gas upon filling of the-
contents 43. Tﬁ%&be @Eléﬂrﬂﬁf@k
[0094] The bottle 30 (30a) shown in FIGS. 7A and 7B has a

mouth portion 31 and a bottle body 32. The bottle body 32
20 includes a body portion 21 and a bottom portion 22 having a

petaloid shape and connecting with the body portion 21. The

bottom portion 22 has five legs 23 circumferentially arranged at

equal intervals. The outside diameter (body diameter) of the

body portion 21 is 55 mm to 70 mm, preferably 60 mm to 70
25  mm. |

[0095] [Example B]

FIGS. 8A and 8B show a bottle 30 (30b) suited for use in
the contents filling method and the contents filling system of
this embodiment (Example B). FIG. 8A is a perspective view of

30 the bottle of Example B, and FIG. 8B is a cross-sectional view
- (taken along the line VIII-VIII of FIG. 8A) of the bottom of the
bottle of Example B.
[0096]'The bottle 30 (30b) shown in FIGS. 8A and 8B has a
mouth portion 31 and a bottle body 32. The bottle body 32
35 includes a body portion 21 and a bottom portion 24 having a
depressed portion 25 in the center and connecting with the body



43a contain the inert gas 42 inside. Therefore, the larger the 35 total volune
of the bubbles 43a (hereinafter also referred to as bubble volune), the nore

t he amount of oxygen, existing in the 20 space 32a over the liquid surface in
the bottle body 32, can be relatively reduced, Because the inert gas 42 in the
bubbl es 43a is not replaced with the extéfnal oxygen till the cap nounting
step, the anobunt of oxygen existing in the bottle 30 (initial total 5 anount
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the content’ findudgssystiemastr-indinathsaraesd peEiripre vl 28.GandMis a
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cross-sectional view (taken_along the line | - VI f Fl 7 of the bott
of the bottle BNIERANYI% E@"'F?]@ @g]wﬁ le %tt%@%@eﬁga?iﬁ%ﬁmeﬁ?%ﬁ 72 agg]

76 has a nout hppetibhob531.eanthe distdrice biadyr@R. tikheéowest | poriady 28 t@0 i ncl udes
Connedt | ng. wi ¢ HTE sk ORIt e Hames e Bt 73 o (PR egs 23
ci rcunf er eb® i aprgfeamrbhhdédtaBO8guar thet egwnidanTier.oulfsifue dititaneeddb ( body
e Fooaby | S PO B TR ctm PIElaIaRy GOp L0, 1070
for use in thebg‘gm%‘ﬁ@af FRNPAG DRefMRAF éh'(ﬁﬁt:'ﬁ’é‘t@o rgft s i ?’Iei ﬁt?(t@%%em of this
enbodi ment  ( ExgmplegBedsFUGoL8Afi tha Hed ppeimeerview tfe other hand,
stability in the forming of the bottle may be low, making the
15 shaping of the bottom portion 24 difficult,
[0098] [Example C]
FIGS. 9A and 9B show a bottle 60 usable in the contents
filling method and the contents filling system of this
embodiment (Example C). FIG. SA is a perspective view of the
20 bottle of Example C, and FIG. 9B is a cross-sectional view
(taken along the line IX-IX of FIG. 9A) of the bottom of the
bottle of Example C. ‘ '
[0099] The bottle 60 shown in FIGS. 9A and 9B has a mouth
portion 31 and a bottle body 32. The bottle body 32 includes a
25 body portion 21 and a bottom portion 61 having a recess 62 and
connecting with the body portion 21, The recess 62 has a
plurality of stepped portions 63, 63. The outside diameter
(body diameter) of the body portion 21 is 55 mm to 70 mm.
The depth of the recess 62, i.e. the distance Hc from the lowest
30 portion 64 to the deepest portion of the recess 62, is 4% to
15% of the body diameter.
[0100] [Example D]
FIGS. 10A and 10B show a bottle 70 usable in the
contents filling method and the contents filling system of this
35 embodiment (Example D). FIG. 10A is a perspective view of
the bottle of Example D, and FIG. 10B is a cross-sectional view



30 the bottle of Exanple B, and FIG 86 is a cross-sectional view (taken al ong
the line VIII-VIIl of FIG 8A) of the bottomof the bottle of Exanple B.

[0096] The bottle 30 (30b) shown in FIGS. 8A and 8B has a nouth portion 31 and
a bottle body 32. The bottle body 32 35 ?cl udes a body portion 21 and a
bottom portion 24 having a depressed por% on 25 in the center and connecting
with the body 21 portion 21. The outside dianeter (body dianeter) of the body
portion 21 is &akem w079 e [preedeKablf yFBR miA)o o7 Othembdi0oei7jof Thee bott | e 30b

has the inward %?ﬂ ion 25 in the center of the bottom portion 24.
The depressed %)%Ett??% pfglzc?lt'udes an inwardly-inclined tapered peripheral

wal | 26, and al@Enkl dieybette -Ahapew tEhfE&s. (AN D105 basdednavth ne upper
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[Example O nortiof 35 tdAhandedBesh @WraoRobt | 9 6Petsad 2 | 1k Uhg gontents
filling nethod agld th‘fgI co(géent_s filling systemof this enbodi nent (Exanple C).
FIG 9A ish pbrp@EtNeelf LW dMEtRE 20 bottle of Exanple C, and FIG 98 is a
cross-secti ona[oy@zYV[Ekakfme@] ong the line I X-1X of FIG 9A) of the bottom of
the bottle of Exanp .. _[.0099 t 6 { .94 a 9B has a
nout h portion 31. a O&“Bbt tq)%érﬂé-@ 3%5‘ %‘ﬁg %&%pggnﬁbgﬁa% n@lcfﬁdegpa 25 body
portion 21 andtrerobigtt dthwidr tbenbé Hasavibegl.a recess 62 and connecting with the
body portion 2 : S [iiat st eppef grerdd 3, 63. The
out si de di anet rl(?%gdfl?%?aﬁqee?g?@%@tsﬁlg%rgdb tS:(I)?tél 0?1 21 | 551dm31}0té5@70 mm The

depth of tlife recerayregh(rafered e afi bPEHe S0 of rorATRE Povaltle 30b of
Example B, bottle 60 of Example C, and bottle 70 of Example D,

respectively). The bottles 30a, 30b, 60, 70 have the interior

volume of 500 ml and have the same shape except the bottom

portions. Next, a contents-filled bottle was produced for each
20 bottle in the following manner.

[0104] [Example A]

A contents-filled bottle 35 (Example A} was produced
using the bottle 30a of Example A, shown in FIGS. 7A and 7B.
Specifically, using the contents filling system 10 shown in FIG. 1,

25 the contents-filled bottle 35 (Example A) was produced by the
contents filling method shown in FIG. 3. Contents 43 were
filled into the bottle 30a at room temperature in a sterile
atmosphere (sterile filling method). A PET bottle having a
volume of 500 ml was used as the bottle 30a, and the bottle

30 30a was transported at 600 bpm.

[0105] First, the interior of the bottle 30a was sterilized with
hydrogen peroxide water as a disinfectant (sterilization step},
and then rinsing water was supplied from the mouth potion 31
into the bottle body 32 (rinsing step). Subsequently, 600 mi of

35 nitrogen gas as an inert gas was supplied from the mouth

portion 31 into the bottle body 32 to replace the air in the bottle



30 portion 64 to the deepest portion of the recess 62, is 4%to 15% of the
body dianeter. [0100] [Exanple D] FIGS. 10A and 10B show a bottle 70 usable in
the.contents filling nmethod and the contents filling systemof this 35

enbodi mrent (Exanple D). FIG 10A is a perspective view of the bottle of
Example D, and FIG 103 is a cross-secti 6fal view 22 (taken along the line
X-X of FIG 10A) of the bottomof the bottle of Exanple D. [0101] The bottle
70 shown in FIBBdylGA arith 1fie hasogemouts Porart ogasdlremdcemieott Ee2djody 32. The

bottl e body 32,incl d LQn. B havi
Pecess 79 and NsAedEnethRrte P BRhS e e o h ke A F IR Bln ey (Body
di ameter) of thee boéythopeitéan Bl iisteIhenbestizobady Ihe(coapentsofilting recess
72, i.e. the digdanceryd c%h%h%r%idrﬁ%%%cg@%ﬁ\r?@h@%ﬁé&ﬁf& geepestngortion of

the recess 72, Is 4% to 10 15% of _t he | amet er’, %0102] [cExa | es]
Wor ki ng exanpl BY 1D Wehel HoPPes JHGWEETMPSRES S 2Tt HR®IFE00 'R | ¥PRBW be
described. [0183¢ fHiingtwas B®.RoCt | es shown in FIGS. 7 through 10 were 15
D e LT el 8RN b b B 5 2B e 94 SLBoIEB b ReRERLe B
30a, 30b, 60, Rbuibvpottienidit érticotheybbitte kfdp0@ Gneahdahawpnliesteane shape
gggﬁpt the botLam PRILLARS- 2 Ne 332wGeNHitel {d eFe RALLLE YSisidN duced for
10 whereby the contents-filled bottle 35 of Example A was obtained.
The volume of the headspace of the bottle 35 was 20 ml.
[0107] The bubble volume and the initial total amount of
oxygen in bottle were measured for the thus-obtained
contents-filled bottle 35 (Example A). As a result, the bubble
15 volume was found to be 3.6 cc, and the initial total amount of
oxygen in bottle was found to be 1.4 cc.
[0108] [Example B] -
A centents-filled bottle 35 (Example B) was produced in
the same manner as in Example A except for using the bottle
20 30b shown in FIGS. 8A and 8B. The bubble volume and the
initial total amount of oxygen in bottle were measured for the
contents-filled bottle 35 (Example B), and the bubble volume
was found to be 3.4 cc, and the initial total amount of oxygen in
bottle was found to be 1.5 cc.
25 [0109] [Example C]
A contents-filled bottle (Example C) was produced in the
same manner as in Example A except for using the bottle 60
shown in FIGS. 9A and 9B. The bubble volume and the initial
total amount of oxygen in bottle were measured for the
30 contents-filled bottle (Example C), and the bubble volume was
found to be 2.1 cc, and the initial total amount of oxygen in
bottle was found to be 2.0 cc.
[0110] [Example D]
A contents-filled bottle (Example D) was produced in the
35 same manner as in Example A except for using the bottle 70
shown in FIGS. 10A and 10B. The bubble volume and the



20bottle in the foll owi ng manner. [0104] [Exanple A] A contents-filled
bottle 35 (Exanple A) was produced using the bottle 30a of Exanple A, shown in

FIGS. 7A and 78. Specifically, using the contents filling system 10 shown in
FIG 1, 25 the contents-filled bottle 35,fExanple A) was produced by the
contents filling nmethod shown in FIG 3. ntents 43 were filled into the
bottle 30a at roomtenperature in a sterile atnosphere (sterile filling

net hod). A PETindEet tetHagmeg it 0blxvgest imdptile Weseuepsasetdn® el e 30a,
and the bottl ecgfte¥ia-fmed tHARRPOELSHAE B0ahAMhd Gl Ie Ndisime thgsi nteri or

of the bottle 30a was sterilized w,th hydroge roxi de er as a,

di si nfectant ( L@?J\ﬁf’zg?i bné s‘icep?',"daﬂbe t'ﬂ@ﬁr?@?@“ﬁ&ﬂémg(ygﬁﬁpﬁ‘ed from

t he nmout h pot i bott3d wad foure tbdid Ped lmady 32 (rinsing step). Subsequently, 600
m of 35 nigro S i red fr rtion 31
into the bo tlﬁ%gi%g'% E%erl{esrp:ﬁg%se &8 Fﬁ#ﬁ%h‘%%tdfﬁemgﬂggg @g' with the
ni trogen gas (7Bepf Eyasnplgsl &cemenD, stheppotiest 308 ha Mo ebxamgies donsi st i ng

of green tea, ¥@g Bi khed haoa Eh§hHPEt WHRE thindled the gacbatibheopody 32
(contents fill] ngbs@} e concen

the 5 filling A .%%E@Tfh’c 1%%&;9@:52%2?@6%‘”8)( g%?r@'&él&%ﬁ '%gﬁ"ni{iht@ K |b|e{ ?LS
was 30.20C. [Ogf8] Atuntnidfr egegegasn ash@ncomarits gasedasostigpl 38dofrom t he
Chor eaf tertls cape P TRacAngll &t oitt re RS po 7 BRBHEE' 463t ne
contents-fill edxbotplée ARl BEoeanpl barewasaobt dérgel.reThesadlpnreioof in he

headspace of tHg, hditd e BariBRs2P2M24. 1t is, therefore, conceivable that

bubbling is more likely to occur upon filling of the contents 43,

and the generation of a large volume of bubbles 43a can control

15 the initial total amount of oxygen in bottle at a low level. On

the other hand, in the case of a bottle having a flat bottom, a

turbulent flow of a filling liquid is less likely to be produced and,

therefore, bubbling is less likely to occur. Thus, the effect of:

reducing the initial total amount of oxygen in bottle is low.

20 Conversely, in the case where the bottom portion of a bottie has

a petaloid shape (Example A) or the bottom portion has a

depressed portion (Example B), a turbulent flow is likely to be

produced upon filling of contents because of the complicated

- bottom shape, resulting in_'the generation of a large amount of

25  bubbles full of nitrcgen gas. The bottles 60, 70 of Examples C

and D have a certain effect of reducing the initial total amount

of oxygen in bottle, though the effect is relatively low.



[0107] The bubbl e volume and the initial total amount of oxygen in bottle were
nmeasured for the thus-obtained contents-filled bottle 35 (Exanple A). As a
result, the bubble 15 volume was found to be 3.6 cc, and the initial total
amount of oxygen in bottle was found to 1.4 cc. [0108] [Exanple B]

A contents-filled bottle 35 (Exanple B) s produced in the same manner as in
Exanpl e A except for using the bottle 20 30b shown in FIGS. 8A and 8B. The
bubbl e volune and the initial total anBUAIMBf oxygen in bottle were measured
for the contents-filled bottle 35 (Exanple B), and the bubble volunme was found
to be 3.4 cc, and the initial total anount of oxy%en in bottle was found to be

1.5 cc. 25 [0109] [Ekan@ eogtents filling Anedhedntay- filinedcyvEnts iPERaapl e ©) was

produced in thg.sa8eH FRMRES AFolth FBke aAde¥CBBELIE Wodhs! RENtIesiRgttl e 60
Chown i n FI G5, Pon an ooy oy SRl PO o R ount of

and the initial total
oxygen in bottPB U HBASHRIACEBENENEoR0 G ot RANANE | PTG 2Hot 198 BERanpl e O,
and the bugbl efnodh Ltmef was thopioictid o il Zhd btc?d:tleamkj\y e rdeplacakhedialin am)]lcj_ni[l o;(‘j
oxydgen 1 n ottle (0} t 0. . . . ts-f1i e
bottl e (Exanpl t\h%\)%&/gg %ggﬁﬁ'g'égevﬁe B‘heg‘%&a[sg;‘%rg& %Eﬁg?@itg ﬂr#'@gﬁ%‘f g?A except
for using the B8tnd eombenrtsofiont thEeIrGsutl araind itd8.thEhkobidbiogyvol une and t he

24 initial total anpunt of oxygen in bottle were neasured for the

contents-filled bottle (Exanple D), and the bubble volume was found to be 0.8
cc, and the initial 4-otalNAneUHET6s BUGeMERN Yt eFEOTWARIf Burdatd Be 2.4 cc. 5

[0111] The resgitthet httsmiptHisg) dbaé grmaeed gz trheldeirhbes fep, 78 of

Exanpl es C and E .the. bot ttl es go% .inb oft Exanpl es A ?Fg‘d E g@ch gve a shape
whi ch promot esSTHE T 4880 CbrSthUIbEI s thEaTEEM 0T 85 DGRE€43"d | Rading to a
rel atively | owiingirntd atepovfakuapbiing dhsongy geater frohe tbentrentts- pottien bottl es

35 of 10 Exanp articular, the bottles 30a, 30b of Exanples A
and B each havler&g) t?‘ae??ﬂf/#?ang;j ‘recessed portion in the bottom portions 22, 24.

It is, therefore, conceivable that bubbling is nore likely to occur upon

filling of the contents #Ag @Wtcdhe GRMY Fhedo@faécdrigg vl dERnOf bubbl es
43a can contr ol i
further comprising, before the inert gas replacement step, a
sterilization step of sterilizing the interior of the bottle by

electron beam irradiation.

4. The contents filling method according to claim 1,
further comprising, after the contents filling step, an inert gas
supply step of supplying an inert gas from the mouth portion
into the bottle body.

5. The contents filling method according to claim 4,
further comprising, after the inert gas supply step, a cap
mounting step of mounting a cap to the mouth portion.

6. The contents filling method according to claim 1,
wherein in the contents filling step, the contents are filled from
the mouth portion into the bottle body at a temperature of 59C
to 55¢C.

7. The contents filling method according to ciaim 1,
wherein the entire process is carried out in a sterile



15 the initial total anount of oxygen in bottle at a low level. On the other
hand, in the case of a bottle having a flat bottom a turbulent flow of a
filling liquid is less likely to be produced and, therefore, bubbling is |ess
likely to occur. Thus, the effect of redgeing the initial total anount of
oxygen in bottle is low 20 Conversely, in the case where the bottom portion
of a bottle ha?'ﬁ Eb@#gld shape (Exanple A) or the bottom portion has a
depressed port 5 O@ anple B), a turbulent flowis likely to be produced upon
filling of contents because of the conplicated bottom-shape, resulting in the

generation of a large anﬂ@tcmte%ﬁsbﬁpmge%gy%dogcég d,qge{bg@, imTRe bottles

60, 70 of Exanples C and have certal n ef e initial total
anount of oxyg®M&rRihH? tthg CQW‘F@U"@% fil Hege?tﬁéctbq%bf%@ntmwgltdsw ineyb cLAI VS

1. A contents gannE:hWhéb%leémrnfﬁddulc@ﬁ eroten @otﬂé%c@dsbq)rhtth@ frartng a nmouth

[ d bod
Cippl ying. ont yS4h "R RSt B Fith Sroareiebbit (R SdtBrER SEbn: fe Body 1o

repl ace the ai been filled botct thee bodgieady.t he i nert gas; and a contents filling
step of filling contents fromthe nouth portion into the bottle body.

2. The contents filling nmethod according to claim1, further conprising,
before the inert gasdreplltR FRSHENSS ehlling JNEENTG zagGase g efP ofakbedil i zing the

interior of t hwh@ém eh@rt@rmehtmbﬁgls%tcﬁpa Qéa%ﬁlﬂirﬁ'glég d hsd B&v\é@é@é from the
nmout h portion int %Ie‘yott e i.| I'i ng_met hod

according to cfdi FABE @oﬁ%}qtg}?d bq)veqr@gg, tq]gegﬁ@rbleg]égce; &l Acenent

step, a steri Ifmzhtt]mnestep of sterilizing the interior of the bottle by

el ectron beamirradiation. 4. The contents filling method according to
claim1l, further conprising, after the contents filling step, an inert gas
suppl y step of supplifi.ng Tae icasteniadilingnmeibosdoacaomongi th ¢laiw fhe bottle

body. RheFBm GAB! ke FrftlaNé]ng?WB@H aﬁ@%@w%éso r‘é'p?éc‘@rﬂePEU” her

conprising, after the Inert nting step of mounting a
cap to the moufteRBRE R contbnts Hgﬁgﬂgpc'ér@én*ﬁ% 20i $859 et hod according to
claim1l, wherein in the contents filling step, the contents are filled from

the nouth portion i tot bot t e bo erat ure of 50 to 550C

7. The contents filli 58ae fﬁh@gt%‘e@ﬁgﬁnﬁiw'ﬁ Pelh & ﬂ@"e tire
process is carwhedem'utthenbatm ehtcndiye of2ehathugjghéneudes a bodg. pditercont ent s
filling nethod,agcpf Etrbgnéﬁiﬁ,cﬁ'l H‘a@nng’]"gﬁﬂ@ﬂanol'dnsﬁ%? contents filling step,

bubbl es contalnlng the 1 n gas whi as been introduced into the bottle
body in the inert gas replacenent step are generated in the contents which

have been filled intp thgheotbhea®@dYilling method according to claim 1,
wherein the bottie body of the bottle includes a body portion
and a bottom portion having a depressed portion, the depth of
the depressed portion being 4% to 40% of the outside diameter
of the body portion.

13. A contents filling system for filling contents into a
bottle having a mouth portion and a bottle bedy, comprising:
an inert gas replacement section for supplying only an inert gas
from the mouth portion into the bottle body to replace the air in
the bottle body with the inert gas; and a contents filling section,
provided downstream of the inert gas replacement section, for
filling contents from the mouth portion into the bottle body.

14. The contents filling system according to claim 13,



9. The contents filling nmethod according to claim11, wherein the contents
consist of a tea beverage, a m |k beverage, a coffee beverage, a functional
beverage, a vegetable juice or a fruit juice. 10. The contents filling
nmet hod according to claim 1, wherein the %i me interval between the inert gas
repl acenent step and the contents fiIIin% step is 0.5 to 20 seconds.
11. The contents filling nmethod according to claim1l, wherein the bottle body
of the bottle furthademraphisthg postdrdizadinh scobione nppoided i feivéam af pet al oi d
shape. th ind1e g8k Selentt! Sk HER Nadt egmrﬂhggﬂ%@lﬁi@cw ¢ wherein
es ddy

the bottle bOdégQ? ott tion a _bottom portion
having a depr eS3@doibe: i atHeSdgECiopn L ﬁéoﬂ'élﬁlde%%fdeém Of JREDEIEHE 4% t o 40%

of the outsi deflggsaﬁ@élﬁteﬁfeﬁﬂ1%e@ﬂdﬁ rawdt 'dlﬂvnstream ofl3heAstomtiestionfilling
system for fil

i coptents [nto a bo ortlonadabottle
body. " conpr i si H3E T TPt BEbANE At oS GIOPAPLIRG BAPy an i nert
gas fromthe nm&bomdetbmﬁylnto the bottle body to replace the air in the
bottle body with the inert gas; and a contents filling section, provided
downstream of the inert gas replacenment section, for filling contents fromthe
mouth portion into tHe bdbel @onwyts filing wvishem GeRpraisingo aClstmar iBi zat i on
section, provifgdndPiep ﬁbﬂf%tahgtérﬂﬁiét[cﬂﬁ%ercﬁi@nacﬁr@n@eéElﬁis!t?é‘an’f eF

ster|I|2|ngthe|nter|or of t'he bottle n rovided
upstream of thE'§ ABEEL §as r,%ﬁg%@ﬁ@ﬁts%m,ofpraﬁge 'ﬁﬂ ﬁ’épa Q het
sterilization geebiodtle HoelsttpehWazgnrirmsiiagonater from the nmouth portion into
the bottl e body. 15. The contents filling system according to claim
13, further conprising a sterilization section, provided upstream of the inert
gas repl acenent sectli@n, Ther centartisi filling tdysténm excicordiofy theclbont IL8, by

el ectron beam FJrrtﬁgf'atcbﬂ?prlsmﬁ an J,ﬁert'l'hgagor’g | féelch'orr‘ﬁ ﬁﬂ’r%W@é@CCC’rd' ng

to claim13, furthér co nért gas su section, 'provid
downst r eam of @ﬂ\émééffﬂf’é’ﬁt%f the FPHBG@éch[@S 5@‘31'0%41 SHRRJ Y HIE ralﬁ‘e'r"terbas from

the nouth portggas frévotHdiendett bertedynto the bottlk’bodype contents filling
system according to.claim 14, further conprising a cap nounting section,

provi ded downstream of the |nert gas supply section, for nounting a cap to the

nmout h portion. 17. 18heThentamisefiting idyistam say:sbmmgct@ra:iiang td,cl ai m 13,
wherein the bo od f bott | cl bottom
portion havi ngmalltggfal %?'g]pr!#?ﬁ% E ecalpn @%?@ﬁﬁwgﬁog%' ’f| @%%ﬁ/st em

according to cflawmsisamhef 'éhehllﬁﬁ@ ©@$tSL@mwﬁﬁC@fOFbrf@rbﬁmJlnélﬂgﬁél ¢Ries a body

portion and a RPLLOMBALL IRrtBAvi ng a depressed portion, the depth of the
depressed portﬁgn g@ng 409?30' 4 0 W of the outside diameter of the body

portion. 20. A contents- fllled bottle conprising: a bottle having a

bottle body and a nowg.h Flfhét tonteradfignmy eyissei lalccogdinbetdodiaire bady, wherein
bubbl es cont ai nj

The contents- fWIhIréga 5b? E\tg%zt?%qqﬁggfogh%qﬁltrrﬂégﬁc@ﬁg $:18?ﬂ\é2'§%'ftg(?% bod32/16f
tsﬂgpgot tl e i ncdndes battwodypgrdiran bavarg aapdiat oicnsipaped on havi ng a petal oi d
- 19. The contents filling system according to claim 13,
wherein the bottle body of the bottle includes a body portion
and a bottom portion having a depressed portion, the depth of
the depressed portion belng 4% to 40% of the outside diameter

of the body portion.

20. A contents-filled bottle comprising: a bottie having
a bottle body and a mouth porticn; and contents filling the
bottle body, wherein bubbles containing an inert gas are formed
in the contents.



22. The contents-filled bottle according to claim 20, wherein the bottle body
of the bottle includes a body portion and a bottom portion having a depressed
portion, the depth of the depressed portion being 4%to 40% of the outside

di anmeter of the body portion. 8

21. The contents-filled bottle according to claim 20,
wherein the bottle body of the bottle includes a body portion
and a bottom portion having a petaloid shape.

22. The contents-filled bottle according to claim 20,
wherein the bottle body of the bottle includes a body portion
and a bottom portion having a depressed portion, the depth of
the depressed porticn being 4% to 40% of the outside diameter
of the body portion.



