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 nethod, a contents filling systemand a
contents-filled bottle, and nore particularly to a contents filling
met hod, a contents filling systemand a contents-filled bottle, which

can prevent or reduce oxidation degradation of the contents of a
bottl-e by 10reducing the initial anount of oxygen in the bottle.
BACKGROUND ART [0002] There has recently been a demand for reducing
the weight of plastic bottles by reducing the anobunt of plastic 15
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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 piastic 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 (o reduce the
initial oxidation of the contents) (Japanese Patent Laid-Open
Publication No., 2008-155543}.
[G005] On the other hand, Japanese Patent Laid-COpen
Publication No. 2002-301441 describes a technigue which
35 involves injecting a mixture of an inert gas and cleaning water
(rinsing water) into an empty bottle.



30 gas to renove the oxygen fromthe headspace (to reduce the initial
oxi dation of the contents) (Japanese Patent Laid-OQpen Publication No.
2008- 155943). [0005] On the other hand, Japanese Patent Lai d-Open
Publ i cati on No. 2002-301441 describes a technique which 35 involves
injeeting a mxture of an inert gas and cleaning water (rinsing
water) into an enpty bottle. 2 [0005] [Patent docunents] Patent
docunent 1: Japanese Patent Laid -Qpen Publication No. 2008-155943
Pat ent docunent 2: Japanese Patent Laid2-Qpen Publication No. 5

2002- 301441 DI SCLOSURE OF THE | NVENTI ON [ 0007] In the met hod of

bl owi ng an i nerpogas [patchttdRuReadgpace of a contents-filled bottle
to replace oxygen t,h t he inert gas, as described_in. Jgpanese
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i nert gas ﬁlmghgﬁéépaw of a bottle filled with such fornable
contents, oxygen existing in that space (space over the |liquid
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gas In particular, 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 liguid 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 exXisting 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 other hand, injection of an inert gas

25 into a bottle and injection of cleaning water (rinsing water) into
the bottie 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.

{00107 In order to achieve the object, the present invention



25 into a bottle and injection of cleaning water (rinsing 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 mst formon the interior surface of the bottle. 30 [0009] The
present invention has been nade in view of the above situation. It is
therefore an object of the present invention to provide a contents
filling nethod, a contents filling systemand a contents-filled
bottle, which can prevent or reduce oxidation degradation of the
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the inert gas %bf@] 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 5°C ta 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 a tea beverage, a milk beverage, a coffee
35 beverage, a functional beverage, a vegetable juice or a fruit
juice.



30 has been introduced into the bottle body in the inert gas

repl acenent step are generated in the contents which have been filled
into the bottle body. [0018] In a preferred enbodi nent of the present
i nvention, the contents consist of a tea beverage, a m |k beverage, a
cof fee 35beverage, a functional beverage, a vegetable juice or a
fruit juice. 4 [0019] In a preferred enbodi nent of the present

i nvention, the tinme interval between the inert gas replacenent step
and the contents filling step is 0.5 to420 seconds. [0020] In a
preferred enbodi nent of the present invention, the 5 bottle body of
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portion.
[0022] The present invention also provides a contents filling
system for filling contents into a bottle having a mouth portion
and a bottle body, comprising: an inert gas replacement
15 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. '
20 [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
25 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
30 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
35 body.
[0026] In a preferred embodiment of the present invention, the



20 [0023] In a preferred enmbodi mrent of the present invention, the
contents filling systemfurther conprises a sterilization section,
provi ded upstream of the inert gas replacenent section, for
sterilizing the interior of the bottle, and a rinsing section,
provided upstream of the inert gas replacenent section and
25downstream of the sterilization section, for supplying rinsing
wat er fromthe nouth portion into the bottle body. [0024] In a
preferred enbodi nrent of the present invéntion, the contents filling
system further conprises a sterilization section, provided upstream
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bottle comprising: a bottle having a bottle body and a mouth
portion; and contents filling the bottie body, wherein bubbles
15 containing an inert gas are formed in the contents.
[0030] In a preferred embodiment of the present inventicn, the
bottle body of the bettle 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 bottle 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



[ 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 fornmed in the contents. [0030] In a preferred

enbodi nent of the present invention, the bottle body of the bottle

i ncl udes a body portion and a bottom portion having a petal oid shape.
[003I] In a preferred enbodi nent of the present invention, the 20
bottl e body of the bottle includes a bofly portion and a bottom
portion having a depressed portion, the depth of the depressed
portion being 4%tie M of repaceuhs die idi arebettiobotihenRBdeprIckt ON.
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with the inert 8 he rinsing water can theref ectively
renmoved by t hePRESgas. [0034] According to the present invention,
the inert gas §0ppbYy According tc 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.
[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 nmouth portion into the
bottle body is provided after the contents filling step. This can

repl eni sh the | oss of the previously-supplied inert gas fromthe
bottl e body during transportation of the bottle, nmaking it possible
to reduce the anobunt of oxygen initially existing in the 10 bottle
(the initial total anmpunt of oxygen in the bottle) and nore securely
prevent the initial oxidation degradation of the contents. [0035]
According to the present invention, the7contents are filled fromthe
nmouth portion into the bottle body at a 15 tenperature of 50C to 550C
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rinsing section 35 a he |ner as replacenent section of the
contents filling sys CLg‘g@oafq‘ﬁed*|§I§55'5~}I"€ﬁt SPAYEWY | Bnbottle  of
FIG 3 is a fl dxanplgrBdm ShOWI ng a contents filling method according
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filling met d%?'&lgg 3P 5 the present invention: FIG 5is
a graph show ng conp@lGR.i 1€Adand aABt heeidihg'reahstsjtcadlingrraubbtttef of
oxygen in bottl@iample 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 boady 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 6 is a graph show ng conparative data on change with tinme of the
total anmount of oxygen in bottle; 10 15 Exanple C, and Fl GS.
10A and 10B are di agranms showing a bottle 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 through 4 are di agrans show an enbodi nent of
the present invention. [0040] <Contents filling system> 25A contents
filling systemaccording to an enbodi nedt of the present invention
will be described first with reference to FIGS. 1 and 2. [0041] The
contents filli mgsmmemnlom@owndém flo@m thés uwssyshemsicy o | khag
contents 43 intg &;R0 having a nouth 30 portion 31 and a
bottl e body 32. '}Lﬁne contents filling system 10 includes a
sterilization $88F2bnA11ITSta tRANFEPHY BREHATBAMLIZT oF thenspyliag the

repl acenent sediotta 3iBfrean chatstatifzdtidd sagtiseatli antdd rirdnd Betdicyas
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section 11, the. rinsing _sect]o [facenent
section 13, théiNSHH éﬁ‘gEOF.H. nigrdber ipseqand ttF?e"’ﬁPﬁé’% m@c&@nssmpw
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order from thesupghhenSLLe chAdiE AP SLERIMN S Rerrovided 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,
linearly 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 o
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 steriiization section 11, the rinsing section
25 12 may not necessarily be provided and, in that case, the use of
water and electricit\} 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



[0042] A first transport nmechanism 17 for transporting the bottle 30
fromthe sterilization section 11 to the rinsing section 5 12 is
provi ded between the sterilization section 11 and the rinsing section
12. Further, a second transport mechanism 18 for transporting the
bottle 30 fromthe inert gas replacenent section 13 to the contents
filling section 14 is provided between the inert gas replacenent
section 13 and the contents filling 10 section 14. [0043] The
sterilization section 11 is to sterilizgs the interior of the bottle
30 with a disinfectant 40 ejected in a mist form linearly or in a

fountal n-1i ke [Rets Hydnogen feraK fe F%@Feoo&?p@gea%g&bgeﬁ%% for
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whose interior blgata‘ﬂuberemes:ireg the zed(axygehe istee iHotZatIOowitheldte iorrtll.
The rinsing wa /4l is, for exanple, warmwater (sterili zed wat er)

o, a0 oo S dinc ahen (og 58 sy o AR 13 e
necessarily begpsonapdau:rasnt, sentivhal3 calle notwhbdeudesuibathtier gaader
electr|0|tyD|ndgﬂﬁiW@mu&ggﬁ#kbqg[gmpqgss can be reduced. [0045] The
secton 11 andlOREE) ARSI F1Gn 21 3nSi L RERAEGIPRA BOFITHDEFE ¢ he
bottle 30 so thas itdwéacrmmmt pau:tnmm)niBBrea@issomaddlspﬂbumr Fhe
:c nerttgas r e?L#ﬁé”@@Erlﬁg‘%ﬂw 1r3léuti§s taof&lé@pie)(:t%ﬂl ¥1 3a"hd %eFéttatgi%%aﬂg
whose it or o SRS esh WhicBefotehEs B 3sFeamaelonoRny It (red”
repl ace t h&Sai sethion Hd .bott plerdoyyoB3 2 pwiartdivt-peojeoiéng rgagia‘éZSBThmJgh
various gases gafipleg tsadeafothfiBnal section 52. By the rotation of the
rotational section 52, the bottle 30 rotates in the certain
direction together with each nozzle 53 inserted intc 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 eommunicates with those rinsing nozzles 53 which have
maoved 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.
[0050] 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



9 inert gas 42, it is particularly preferred to use nitrogen (N2).
The amount of the filling inert gas 42 is preferably larger than the
vol unme of the bottle 30. In the inert gas replacenent section 13, the
bottle 30 is still held with the nmouth portion 31 5 downward. The
bottlie 30 becones filled with the inert gas 42 by thus replacing the
air (oxygen) in the bottle 30 with the inert gas 42. [ 0047] The
constructions of the rinsing section 12 and the inert gas repl acenent
section 13 will now be described in gre#ter 10 detail with reference
to FIG 2. [0048] As shown in FIG 2, the rinsing section 12 and the
inert gas repl aoppBnbipeesl. onhd Inategatl spgsiedpane & &issfartrad or (.
The di stri but o, I d i r‘ﬁ?@‘ i { : t]
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supply pipe 54pkel BSbRghaVA BHuRHRRICh §PACRP DBt RAG n%;@ére 53,
to cIeantEglnterlor r hand
p

Of the bottle 30, [ 00 {he “of her the
inert gas repl 5@%@@”&%\4@&9%@1%%%& ﬁ%%&?ver@&&r EarHD5®ngh
whi ch the inerbegasagh? & gsedetabdjuits carm irnérivigads sogiersedsi pe 57
ot od 14 1 hRosEprind8Ecs M bt @l MISFE 187305488 betlbeas 5
etk e i 6 1 orRednEr ohs renleeraBtt FeRb8T DLiand inkucitalE O
t hose rinsi ng sezlibrsif3iswhbaguradetmageth invebdhe beitie G6rso ghst
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space 58 and eafhhroxzitenB3filling segsicicd4t hdhaiinerihgahesupotyt FectBoi wi t h

it. 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, nifrogen (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 over the liguid 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



[ 0051] Referring again to FIG 1, the contents filling section 14 for

filling contents 43 fromthe nmouth portion 31 into the bottle 10 body
32 of the bottle 30 is provided downstream of the inert gas
repl acenent section 13. In the contents filling section 14, the

contents 43 are filled into the bottle 30 filled with the inert gas
42. The contents 43 may be various types of beverages; however, a
foamdbl e liquid, such as a tea beverage, e.g. green 15 tea, a mlk
beverage, e.g. nmlk, a coffee beverage, it functional beverage, a
vegetable juice or a fruit juice, is preferred. [0052] The second
transport nechanmidym3®B, ahdcateddipgt waen bubeidsnerda gpsmdreRldaGaTeRE

section 13 and éoﬂ%eﬁ@”%m%hbé'Fﬁ{%fgeﬁdtgmut 'tﬁe%qjgbi%z}? é@d
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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 frem the
mouth portion 31 into the bottle body 32 of the bottle 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



15[ 0056] First, the interior of an enpty bottle 30 is sterilized with
the disinfectant 40 in the sterilization section 11 (sterilization
step) (step Si in FIG 3). As described above, hydrogen peroxide

wat er or peracetic acid, for exanple, can be used as the disinfectant
40. Instead of the use of the disinfectant 40, it 20 is possible to
use the above-described EB sterilization nethod in the sterilization
step Wi thout the use of the disinfectant 40. The interior of the
bottle 30 is thus sterilized in the stetdlization section 11. [0057]
Next, the sterilized bottle 30 is inverted by the first 25 transport
mechani sm 17 sgydrhatzg.he nmouth portion 31 faces downward, and is
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bottle 30. [00%6terThe} dgf@ining e et PrEIsmohel3d winhbe heffeeiveahy

portion 31 igownsaidled Bytéjeasperiredinedt tdie hnehto Gas hoRlapeapnt?
section 13. Infmﬁ 4&?8%t gas replacenent section 13, only the inert 5
gas 42 is supplie romthe nouth Bortion 31 into the bottle body 32

of the bottle 380P8] Neptabie pARIGEP filied WEhHbetinervaesy 432s invertede
inert gas 42 (ibyerhegascarepl meesmnt SleeRpnissi epg 58 i thakt! Ehe Shoudhi s
heP ot e poa7 SUOTLATL 208 Unbotieohios, DanUBL A" LS Rt
inert gas 42 i ntNT heeBin | ¥bodyr Fherf corteadsolliMDoBItoNexd, the
bottle 30 filledntérts 4heremrleld fram 4 hodtAvissitee BY ihhetise otk
transport mechaRlsm18:SQat hithic! 88 (EBKEdts filling step) (step S4 in FIG.
3, FIG. 4A). The filling contents 43 have been subjected to a
liquid treatment (deaeration) step to control the concentration
20 of dissolved oxygen.
[0060] In the contents filling step, the contents 43 entrain the
surrounding gas upan 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



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 fromthe nouth portion 31 into the bottle body 32 of
the bottle 30 (contents filling step) (step 54 in FIG 3, FIG 4A).

The filling contents 43 have been subjected to a liquid treatnent
(deaeration) step to control the concentration 20 of dissolved
oxygen. [0060] In the contents filling step, the contents 43 entrain
t he surroundi ng gas upon their filling,igenerating a |arge nunber of

bubbl es 43a inside and on the surface of the contents 43 whi ch have

been filled inigethaehoid henpadiaBik, ofTHehgohiehtd &IRY nidthda dfimis
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this enbodi ment” 4T itui'd < e St oPbrF sPEHEnGEabil e b§es
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(Step 55 i A5FI G0083] phfter 4B)e Test sgameswmly ostap, the bottls 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 bottie 30 to obtain a contents-filled bottle 35
{(cap mounting step) (step 56 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 liquid 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 low 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 50C to 55°C, e.g. at room temperature (5°C to
359C). 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



10the liquid surface in the bottle body 32 is thus filled with the
inert gas 42. This can replenish the | oss of the previously-supplied
inert gas 42 during transportation of the bottle 30 fromthe inert
gas replacenent 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 nounting section 16. In
the cap nounting section 16, the cap 33 is nounted to the nouth
portion 31 of the bottle 30 to obtain al%ontents-filled bottle 35
(cap nounting step) (step S6 in FIG 3, FIG 4C). 20[0064] The
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30 is likely t ; reli j ile
P g et hod 192838 %@g&ﬁ%@&ﬂ’@?ﬂé@%?ﬁﬁ%@ i BeiAtoRd hls 1y
exi sting in thef pertpets3flied neoftigst Sal i dtraferaRbuntOfofto 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 $3 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), polypropyiene (PP) or polylactic acid (PLA),

can be used as a material for the bottle 30. A preferable shape



25 oxygen in the bottle) is effective to prevent oxidation of the
contents 43. [0069] In this enbodi nent the production
(transportation) rate of contents-filled bottles 35 is preferably 100
to 2000 bpm (bottle per mnute). The "bpm' herein refers to the
nunber of 30 bottles 30 transported per mnute. The tine interval
between the inert gas replacenent step (step S3 in FIG3) and the
contents filling step (step 54 in FIG 3) is preferably 0.5 to 20
seconds. [0070] A synthetic resin majgrial, such as polyethylene
35t erepht hal ate (PET), pol ypropyl ene (PP) or poI ylactic acid (PLA),

can be used asgg tﬂ@ttfd'tggl%d o Bgedﬁ%pbgg tﬁoqetélﬁ’ét%er abl e shape 15
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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 into 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 bottle 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 into the bottle body 32 at a
temperature of 59C to 559C 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



degradati on of

are 35carried out

the contents 43, [0074] According to this enbodinent,
the contents 43 are filled fromthe nmouth portion 31 into the bottle
body 32 at a tenperature of 50C to 55C and the entire process steps

Thus,- unli ke the hot pack filling nmethod, the contents 43 are not
subjected to a heating process. This can avoi d heat deterioration of
the contents 43. [0075] According to this enbodi nent, there is no
need for significant alteration of facifgties which use the

conventional 5
needed for the

bottles 35 is
time interval

sterile filling method. Thus, no significant cost

uction (transportati rate of "‘conten

in a sterile atnosphere (sterile filling method).
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[0076] Further, according to this embodiment, the production
(transportation) rate of contents-filled bottles 35 is preferably
100 to 2000 bpm (bottle per minute), and the time interval
between the inert gas replacement step and the contents filling
step is preferably 0.5 to 20 seconds. The process for filling the
contents 43 into the bottie 30 can thus be performed at a high
rate,

[0077] [Examples]

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
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 ml was used as the bottle 30, and the bottle 30
was transported at 900 bpm.
[0079] First, the interior of the bottle 30 was sterilized with
hydrogen peroxide water as a disinfectant (sterilizaticn 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 frem the mouth
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
filing was 1.4 ppm. The temperature of the green tea upon
the filling was 30.2°C,



15Exanpl es of the present invention will now be described with
reference to FIGS. 1, 3, 5 and 6. [0078] [Exanple 1] Usi ng
the contents filling system 10 showmn in FIG 1, a contents-filled
bottle 35 (Exanple 1) was produced by the 20 contents filling nethod
shown in FIG 3. Contents 43 were filled into a bottle 30 at room
tenperature in a sterile atnosphere (sterile filling nmethod). A PET
bottl e having a volune of 500 mM 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
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of dissol ved oXx0g83] As ahesubnteatigitial 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 filied intc 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



[0082] As a result, the initial total anmount of oxygen in bottle 20
was found to be 1.5 cc (beverage-derived oxygen anount 0.4 cc +
headspace-deri ved oxygen anmount 1.1 cc) (see FIG 5). The

bever age-deri ved oxygen anount includes the anmount of dissolved
oxygen in the green tea, and the headspace-derived oxygen anount

I ncl udes the anmount of oxygen existing in the 25 space 32a over the
| i qui'd surface and the anobunt of oxygen existing in the bubbles 43a,
[0083] [Exanple 2] A contents-filled botgle 35 (Exanple 2) was
produced in the sane manner as in Exanple 1 except that the contents

43 30 were fillgd bRtanbhe: 8Y FJ;:‘%S%% [aItG_asr?l ower tenperature to
arger amgu

generate the b a t [the percentage of the
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(see FIG b5). [vaBdlppiGonfrarmathe endxdampiréiob]31 into the bottle body 32,
and that the inert gas supply step was not carried out. The
initial total amount of oxygen in bottle was measured for the
contents-filled bottie (Comp. Example 1) in the above-described
10 manner, and was found to be 5.0 cc (beverage-derived oxygen
amount 1.0 c¢cc + headspace-derived oxygen amount 4.0 cc)
(see FIG. 5).
[0085] [Comparative Example 2] _
| A contents-filled bottle (Comp. Example 2) was produced
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 c¢ 4+ headspace-derived
oxygen amount 2.0 cc) (see FIG. 5).
[0086] [Comparative Example 3]
A contents-filled hottie (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 Hﬂﬁaltotafarnount
of oxygen in bottie was measured for the contents-filled bottle
(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 fevel less than 2.0 cc for the
contents-filled bottles 35 of Examples 1 and 2 (1.5 cc and 1.0 cg,
35 respectively). The measured values are less than or equal to
the value (1.7 cc) for the contents-filled bottle (Comp. Example



A contents-filled bottle (Conp. Exanple 1) was produced in the sane
manner as in Exanple 1 except that after the 5 rinsing step, 550 m
of sterilized air, instead of nitrogen gas, was supplied fromthe
nmouth portion 31 into the bottle body 32, and that the inert gas
supply step was not carried out. The initial total amount of oxygen
in bottle was neasured for the contents-filled bottle (Conp. Exanple
1) in the above-described 10 manner, and was found to be 5.0 cc
(bever age-derived oxygen amount 1.0 cc 49 headspace-derived oxygen
anount 4.0 cc) (see FIG 5). [0085] [Conparative Exanple 2] A
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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 abeove, 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 bedy 32
and thereby replacing the air in the bottie body 32 with the

30 inert gas 42 (inert gas replacement step).

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

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

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



[ 0088] Change with tinme of the total anpbunt of oxygen in bottle was
exam ned in conparison of the contents-filled bottles 35 of Exanples
1 and 2 with the contents-filled bottles of Conp. Exanples 1 to 3
(FIG 6). The results show that due to 10 perneati on of oxygen
through the bottle wall, the total anount of oxygen in bottle
gradually increases with tinme (upward-sloping lines in the graph of
FIG 6) for both of the contents-filled bottles 35 of Exanples 1 and
2 and the contents-filled bottles of Cofp. Exanples 1 to 3. Further,
the 15 differences in the total anmount of oxygen in bottle between
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the bottle 30 ¢habhialnd QbR 30 (30a) shown in FIGS. 7A and 78 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
pody 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 bottie 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



5 anobunt of oxygen in bottle) can be kept at a low level. It has been
found by the present inventors that the bubble volume is susceptible
to the shape of the bottom 30, especially the shape of the bottom of

the bottle 30. [ 0092] Bottles (Exanples Ato D) usable in this
enbodi nent will 10 now be described with reference to FIGS. 7 through
10. [0093] [Exanple A FIGS. 7A and 7B show a bottle 30 (30a)
suited for use in the contents filling nmethod and the contents

filling systemof this enbodinent (Exanmple A). FIG 7Ais a
perspective view of 15 the bottle of Exanple A, and FIG 76 is a
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25 in the centgf, angeeaBNgE NG WA Mhddie H9%%ter, on the 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 contenis
filling method and the contents filling system of this
embodiment (Example C). FIG. 9A is a perspective view of the

20  bottle of Example C, and FIG. 9B is a cross-seciional 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
coennecting with the body portion 21. The recess 62 has a
piurality 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 usabie in the
contents filling method and the contents filling system of this

35 embodiment (Exampte D). FIG. 10A is a perspective view of
the bottle of Example D, and FIG. 10B is a cross-sectional view



21 portion 21. The outside dianeter (body dianeter) of the body
portion 21 is 55 mMmto 70 mm preferably 60 mmto 70 nm [0097] The
bottle 30b has the inwardly depressed portion 25 in the center of the
bottom portion 24. The depressed portion 25 5 includes an

i nwardl y-inclined tapered peripheral wall 26, and a generally
star-shaped central recess 27 provided at the upper end of the
peripheral wall 26. The depth of the depressed portion 25, i.e. the
di stance Hb fromthe | owest portion 28 3% the deepest portion of the
depressed portion 25, is 4 to 40% 10 preferably 10 to 30% of the
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The depth of the rec¥esigg eza@plgsnefoa, ankettiss shewnt e FHaest’ 30
portion 64 to theuwgepestillpow ibendafcribed, recess 62, is 4%to 15% of

t he body di arre&g&mi]q;i,%] %ETPHQII@S Q} E,In% ﬁ%ﬁeapdtfﬁ, e é)ttl e

70 usabl e |n t e co i od an con
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vi ew of the bottxkenmé EExtmtp!leeSﬂD,ofmdnﬁiec 1881 bsttée FOaSSEs@ODlcODA

vi ew respectively). The bottles 30a, 30b, 60, 70 have the interior
volume of 500 mi 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 ml 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



22 (taken along the line X-X of FIG 10A) of the bottom of the bottle
of Exanple D. [0101] The bottle 70 shown in FIGS. 10A and 10B has a
nmout h portion 31 and a bottle body 32. The bottle body 32 includes a
5 body portion 21 and a bottom portion 71 having a recess 72 and
connecting with the body portion 21. The outside dianeter (body

di aneter) of the body portion 21 is 55 mmto 70 mm The depth of the

recess 72, i.e. the distance Hd fromthe | owest portion 73 to the
deepest portion of the recess 72, is 4%30 10 15% of the body
di anmeter. [0102] [ Exanpl es] Wor ki ng exanples for the bottles

bottl es shown 7 thr r épar.e to as
bottl e 30a of &%%E ACO%SP% gg GB”ﬁPQ'Eﬁa Eée%' Bt Cg rom
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shape excep£5 32 gttom rtion illed bottle was
produced fo H

shown in FIGS. phdyhrpoughttlGpal Htrcﬂ_ﬁﬁ %sdﬁﬁﬁﬁ' bed. rciaq’ re EEIII:H r§ y.the
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Al A cdneditisgyag 2d. 296t 1 e 35 (Exanple A) was produced using

the boH] le 30? {@fwélgaxlrm&en&m%éw i'a@; ﬁ{o%rt%sfws& Eﬁpglﬁf&??ﬂofnwﬁél Y,
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filling nmethod aKboiereafter @ cap 3GowaenmeuaBdwe éheimbeth pattion 3,
bottle 30aiat naesRchoraper @intepts-nlidd Sboeté 136 at Ei@érﬂgﬂ! 8 WS4 8btdiRed.
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[0105] First, t[ﬁé{)?ﬂnt &he obuBblet velwoet IaédBCDhewHB‘ilék dotali aetbwitt lof
oxygen in bottle were measured for the thus-obtalned
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] [Exampie B} .
A contents-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 bubblie 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
totai amount of oxygen in bottle were measured for the
30 contents-filled bottie (Example C), and the bubbie volume was
found to be 2.1 c¢, and the initial total amount of oxygen in
bottle was found to be 2.0 cc.
[0110] [Exampie 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



hydr ogen peroxi de water as a disinfectant (sterilization step), and
then rinsing water was supplied fromthe nmouth potion 31 into the
bottl e body 32 (rinsing step). Subsequently, 600 ml of 35 nitrogen
gas as an inert gas was supplied fromthe nmouth portion 31 into the
bottle body 32 to replace the air in the bottle 23 body 32 with the
nitrogen gas (inert gas replacenent step). Next, the contents 43,
consisting of green tea, was filled fromthe nouth portion 31 into
the bottle body 32 (contents filling st®). The concentration of
oxygen in the green tea before the 5 filling was 1.4 ppm The
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[0109] [ Exanpl &ugpling 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, resuiting in the generation of a large amount of
25 bubbles full of nitrogen 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.



A contents-filled bottle (Exanple C was produced in the sane manner
as in Exanple A except for using the bottle 60 shown in FIGS. 9A and
9B. The bubbl e volune and the initial 26otal anmount of oxygen in
bottl e were neasured for the 30 contents-filled bottle (Exanple O,
and t he bubbl e vol unme was found torﬁe 2.% cc, and the initial total
amount of oxygen in bottle was fou LABMBe 2.0 cc. [0110] [ Exanple D
A contents-filled bottle (Exanple D) was produced in the 35 sane
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partic I i Oa, 30b of Exanples A and B each have a
fairl y%%rcggkélz%ﬁlilgge%(? fion in the bottomportions 22, 24. It is,
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oxygen in bottle is low, 20 Conversely, in the case where the bottom

portion of3 a Beat haAs ) :
porti OB Eogas -hg%etglrg gg@i% ﬁl(;)lf@i g‘{r?% h%(jarrp edéﬁﬁg@'ﬁf%'%ﬁwﬁ%ﬁ @ang,
i kel y DEP5e the JHGEGaapHPIRFSMERS BEPe ohisénfidzaien P ef skrilizing the
conpl i geteeidraftthenbsithp€30) eywlettroni heddneirgrfigtiohi on of a | arge
anount of 25 bubbles full of nitrogen gas. The bottles 60, 70 of
Exanples C and D have a certain effect of reducing the initial total
anmount of dexybu conteist fikingt maihbdt decating toidaine! gt iuwrtter comprisasg,

CLAI MBafter the inert gas supply step, a cap mounting step of mounting a cap (33) to
the mouth portion (31).

5. The contents filling method according to claim 1, wherein in the
contents filling step, the contents (43) are filled from the mouth portion (31)
into the bottle body (32) at a temperature of 5°C to 55°C.

6. The contents filling method according to claim 1, wherein the entire
process is carried out in a sterile atmosphere.

7. The contents filling method according to claim 1, wherein in the
contents filling step, bubbles (43a) containing the inert gas (42) which has
been introduced into the bottle body (32) in the inert gas replacement step are
generated in the contents (43) which have been filled into the bottle body (32).

8. The contents filling method according to claim 1, wherein the time
interval between the inert gas replacement step and the contents filling step is
0.5 to 20 seconds.



1. Acontents filling nethod for filling contents (43) into a bottle
(30) having a nouth portion (31) and ggbottle body (32), conprising:
an inert gas replacenent step of supplying only an inert gas (42)
fromthe nmouth portion (31) into the bottle body (32) to replace the
air inthe bottle body (32) with the inert gas (42); a contents
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filled into the bottle body (32). 8. The contents filling nethod
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onl'y afi et PGEE {128819%n t he mouth portion (31) into the bottle

body (32) to replace the air in the bottle body (32) with the inert
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rinsingq%ater %ﬂ§@§¥?§%$§ﬁgé&@gyhh3%%??@n (31) into the bottle body
(32). 11. The contents filling system (10) according to claim9,
further conprising a sterilization section (11), provided upstream of
the inert gas replacenent section (13), for sterilizing the interior
of the bottle (30) by electron beamirradiation. 12. The contents
filling system (10) according to claim9, further conprising a
sterilization section (11), provided upstreamof the inert gas

repl acenent section (13), for sterilizing the interior of the bottle



