1 Description [Title of Invention] Method for manufacturing

gel ati nous food product [Technical Field] 5[ 0001] 1. The present
invention relates to a nethod for manufacturing gel ati nous food
products, which enables effective sterilization. [Background Art]

10[ 0002] When a gel ati nous food product such as custard

puddi ng i s manufactured, raw materials such as dairy products, raw

mat eri al WeSET @A gel ling agent, etc. are m xed, honogeni zed by
heati ng, QQiEﬁ%PQ!E’fh$@ﬁti3H?n the mx is sterilized, 15 filled into
a container and cooled, so that the mx is gelatinized by the

reacti on dethiosl dedd ingnafeatuandgt biedlednieroud 003§ product
Sterilizatjon.of, the mx is generally perfornmed by heat treatnent at

hi gh tenpéh%ﬁﬁ%ﬁc%;uﬁ%ﬁ$égria such as Sal monella 20 and E. coli

whi ch @ar e jppehljematic in terns of food sanitation can be killed by
such heat treatnent. However, unwanted m croorgani sns that nmay affect
qual ity ofl-prodiiges EEgpenthi ghRhyeR&aCy esistanesspére- for nitpghod for
bacteri a) i . r Lo, t or l.ete s iliz

nas been BECBiPr St oAU {0 B EONELE S TELLY PBhas e
i s soneti pESemAnufaacitgedl Usangoa.raw material containing a | arge
anount of bacteria that nay not be conpletely sterilized by a 30
sterilizatlPaRigradd &ftheneral heat treatnent, and in such
manufiact uripag -Rr ocess of custard pudding, a nethod to suppress
proliferation of highly heat-resistant bacteria has been

i nvesti gat ed. F@hesxanpkéatdnmetshdbddromedat icturhngs Queegetiabldding
puddi ng wherein %pihzbac eria aretpeal-fteril'zed E%%S%fa direc%
heating type "St&+i15 28t equl pPedWitH % Valltith &Fa (ARt epcts, raw
literatureatkriameihed-fandrpgefladhy hggneocoac puddd R eI BbRobBaized
bactericidal property or bacteriostatic 5 property of spore-formng
bacteria Pi tifetddtba POWRERPPS Serfhditéd b£h§ﬁpF@ﬁlﬂf¥i%%e@F?Féllzedf

emul sidf i e'fi@.g%&ienh\}\kbt &f atc%%ﬁ’: e Hﬁhhofjoé%dﬁm% At ur N9he npix. is
chocol at e puddi ng erein t eabacter|0|da property or bacteriostatic
property gklspdme-Aegt biynghdarteartvon i hbechwtbingadsniermanthbd chyntd .
enployingégaégzcific enul sifier (Patent literature 3) have been

st udi ed. r, any of these nethods requires a special device or

addi tion of an gmuksifiizer idiato AfieckSxt he Ghaver1qly berdoMLUUEt Sieat
so that the nethods are not good enough for manufacturing gel ati nous

food prodhEPSETESIICAEAET SR 1FERT T PRVERY IREHARFELE CODT] dPabahmonella
litergf urgn’ gIP-412004: LA6894 PRLEAEmbILL®r ALUEE s SR £odR10207%%%8 on

can be killed by such heat treatment. However, unwanted
microorganisms that may affect quality of products (e.g.,
highly heat-resistant spore-forming bacteria) are likely to
remain, and therefore complete sterilization has been
25 gifficult.
[0004]
In recent vyears, custard pudding 1is sometimes
manufactured using a raw material containing a large amount
of bacteria that may not be completely sterilized by a
30 sterilization process of general heat treatment, and in such
manufacturing process of custard pudding, a method to suppress
proliferation of highly heat-resistant bacteria has been

investigated. For example, a method for manufacturing



20 Patent literature 3: JP A 2010-075159 [Sunmary of Invention]
Problenms to Be Sol ved by Invention [0006] The inventors of the

present invention have confronted 25 the follow ng problemin

manuf act uri ng gel ati nous food products: even though a general

manuf acturing process uses raw materials containing only a few

unwant ed m croorganisns, the quality of products is not honobgeneous
due to prgedEERd] Q)rplbid%fp@r‘éhqi@?ﬁﬁngoléécb@rqt@ﬂ@t @areflopaexappreliped

comrerci a a l.ar e n t fo
e oauee s uginena e bLRr A2aRI ALy PRNLBES diah, Bl dBd BAS, E0 8 egm
l'i quid) i nmmmxt apaeeat Biveeaanraeper abi matbbdfidd maguifee traxi g cﬁsnaa

| arge-vol ume tank into containers is. carried out 3 continuously, th

mi x shoul §YPEHE MRGTRA atPa RRGhSFéfpefdt BreHTT A %rﬂ@a%?rba%ﬁtw
time af whieheaahatdbai zabhen Ry ity cis&etaglgo rfpttﬂé%bco%ut SWaEPT g

such period, spore-formng bacteria can proliferate, resulti ng in the
5 det eri opabisoy st byr@nmmwng a)fsptemmrcoéml@tlmﬂmm?atent literature

Accor di ngly, the m.t o _be sol.ved. by t.he ent i.nvention is_t
sol ve the%bo@emﬁew pr%ﬁ’l Fe RPARE S Brots de hoc%?ﬁ%dp?ﬁgtmgnggleggln She
suppr essi pacelertitel quol i fpfﬁo@:td:my of o0 upwenked oBtEtOQF JaRPPedty @ of
reasonabl e manner during _a process of manufacturing gelatinous food

product s. SHE&Ss feFrsdly i P Hrobtems ] 0668 TR S t lisnvertersasavey
devoted t@ﬁgﬁ@ﬁ%fgg Vﬁ%é_nmesl £ R A Ehe é?&fa—&@gsen
he “rel*at a niXx an

f ocused on et ween e wat er activity o
t he prol i Béeuatiiegn ofHowmmmedarrycpdortgmsnmedhodag requires a special

const ant - te erature vvher in the X |s i.ntain at a_hig
Cenper at WPERGE & GHI Tk Foc o1 S| RBUIE SHReh S et St For 8 aF REn EAREOF
thi ckeni ngrde:nat gesdhickRsi €6 @héa%guﬁéﬂ%@@%@% d¥d enough for
gel ati nous food products, and found that the proliferation of

unwant ed RPEMEGCHaH St E:%IhabéHQHEpﬁ@S?siedﬂb?gﬁltﬂﬁﬁfol ling the water

acti y pr edet er mi ned val ue during such
cons;ﬁaént ?te:%%%?a{{gﬁ{r(eﬂ ssf'g]p, and the inventors 25 further pronoted the

resear ch a@adeadccanple:shegdre he present invention. [0009]
[0005]
Patent literature 1: JP A 2004-166607
Patent literature 2: JP A 2010-075158
20 Patent literature 3: JP A 2010-075159
[Summary of Invention]
Problems to Be Solved by Invention
[0006]
The inventors of the present invention have confronted
25 the following problem in manufacturing gelatinous £food
products: even though a general manufacturing process uses raw
materials containing only a few unwanted microorganisms, the
quality of products is not homogeneous due to proliferation
of spore-forming bacteria, etc.; for example, in commercial
30 scale (large scale} manufacturing of gelatinous food products,
during a step of f£illing a heat-sterilized mix (preparation
liguid) into containers, since an operation of £illing the mix

from a large-volume tank into containers is carried out



Nanely, the present invention relates to the follow ng nethod of

manuf act uri ng gel ati nous food products. 30 [1] A nethod for

manuf acturing a gel ati nous food product xonprising: (1) a preparation
step wherein a mx is prepared, (2) follow ng said preparation step,

a step of heat 4 sterilization wherein the mx is heat sterilized,

(3) followng said heat sterilization step,. a constant-tenperature_
step \/\heréioﬁlgctlﬁél‘?ﬁ%(le netfit afied BRCRLHenp8r al@r-e PdREa t n tthe Righ

sterilizatiegpdoMeratade panhhighard banctibe sel LHLEW 881atinization
tenperature, "wherein the nmethod Conprises adjusting the Wwater
activity ehd heéhfickdminai deonseantetenper abute stispng 0610 peyizid,

The net hod accordi ng. to Et)l ot wherein the ag'. stment of 10 l;che wat er h
T T R A9 bl M SL NE ORL MEHIRY, SbeliERRglIS" che
[3] The nelhed-acen tbmdof othd] qarilizly ovherigs nptbguwaker activity of

the mx in the constant-tenperature step is adjusted to 0.90-0. 98.
15[ 0011] [P#P7fhe met hod according to any one of [1] to [3]

conprising the .erj4d.lzat{gn rf orped _at e u
95 or hi gher . BEPSF Haq e conor Bar Ronb oy HPe Hyed BPCLBL FE Yent
met hod acdaveing dro ianyc®res bfe [die tabd4é, nalepebbl2t thel ttenperatitde a

of the constant-tenperature. step is 40-65C. [0012 [6 he_ net hod
accor di ng™f& Ghetore1aPLES [BYPPRREFEPR tﬂg n‘%}}?‘c i ation of

m zuane, apdate i usbeelhtfsdhengtel Ratdid halhdMguiikq S process
perfornmed by adjusting thé content of 25 the m zuane. [7] Tﬁe met hod

accor di ngotfo magjufaserel g t el atinoowpricsed phedwtzeame at 3- 10 wt 9s.
[BL e TREUR AUkl el Ehagg L7l vierern (he velant ratio of
[0008]
The present inventors have devoted themselves to solve
15 the above problem; the inventorgs have focused on the
relationship between the water activity of a mix and the
proliferation of unwanted microorganisms during
constant-temperature step wherein the mix is maintained at a
high temperature for a long period of time at which
20 gelatinization and thickening do not occur inside a tank during
manufacture of gelatinous food products, and found that the
proliferation of unwanted micreoorganisms can be suppressed by
controlling the water activity of the mix to a predetermined
value during such constant-temperature step; and the inventors
25 further promoted the research and accomplished the present
invention.
[0009]

Namely, the present invention relates to the following

method of manufacturing gelatinous food products.

30 (1] A method for manufacturing a gelatinous food product
comprising:
(1) a preparation step wherein a mix is prepared,

(2) following said preparation step, a step of heat



300.035:1-0.15:1. [0013] [9] The nethod according to any one of [1]
to [5], wherein the m x conprises sugar, and the adjustnent of the
water 5 activity of the mx is performad by adjusting the content of
the sugar. [10] The nethod according to [9], wherein the m X
conprises the sugar at 8-15 wt% 5[11] The nethod according to [9] or
[10], wherein the weight ratio of the sugar to the raw material water
in the mix is Sterilgzss:ijon [Woaupin thplPixTHE m@dHods bexbt dEAd to
any one of/4[1] ], Wherei.n; 10 gel at.i . odu .S a

ki nd of s&gétsf&ﬁf%Aéfﬁ% mafgﬁ%%ont%%?F [1§fg%#gl%§ﬁﬁb acc%&éﬁﬁg to™
any one of [1] cbasth2]t - whereratthe getatwheusifioodepnoduts waipthasasd
a raw material derived frome %ﬁgpd/o%f%]rﬁm/nate derived from

(ial
mlk. 15[ 14] TRE TetHBF BT it to - Fﬁp%‘i%}’hi%ﬁ@te;é?Pa‘f?%Egature
food pyoduct igneustigfbPuddimocve gbhkapuddiRg.« o] 1d5] The
met hod according to any one of C] to [14], wherein the proliferation
of a m cr vbegadits mdumatdiache 2P iores adivenpegatbeewstepy hetivity of
suppresse y_adjusting th r.activity . of the mx. [16] The
met hod acgggdﬁﬁfiﬁ?[%%ﬁé §%§$§$ﬁttﬁ%mﬁFé%%ﬁPﬁ%ﬁg%%?is a Bacillus
bact eri um[oAdwant ageous Effects of Invention 25[0016]
According to the present invention, in a nmethod of manufacturing

a
gel at i noud 2f ood TBRoBGELC8 81F CaF Fid & PulddifRETe1n| 8hpoadippemest of
suppress | Ligrati ; t ] r i i LC ra
por & or B Ry BReTer te That a6 307rosISrany ta n tonper alifeln the
condi ti onpregariartg drheststfage of nmanufacture w thout deteriorating the
flavor of w erials, by means, of adj in ter activity.

Nemely, by tont FOF MG e AR ETTHRY | OPt§ TduPfng Alne THEkA ¥ ot AgevBF >
manuf act uebRdvikyf ogd preduetis, Wi Ahdasonetsdfc Aldmheeiture step is
i nvestigated conventionally, it becones possible to suppress
proliferafPoRsérbd@ €12 stich®as spore-fornming bacteria, and
therq&pre,opﬁg@e is no need to control the water activity in the

stage 5 o# inal products. In order to decrease the water activity in
the stageiéf fimhk pebdadtsctordihgveb ammatoseippr dddesopidl i fenatishng
of bacteria, flavor and texture of the final products are likely to _
be sacri fFgéd";leﬁlim%"v%ﬁlééééiul&%étﬁa PRECPFRSENR | SRRt ure of 95°C
det eri or abiron i@hefd avpFi @ndcfuahét Yoearald henyevenied etepuppressed
by controlling bacterial proliferation during the m ddle stage of .
manuf act ulPhg f 568 PEEEGE dOMTUE HetER mHg MR ¢F eblbntrof [#hki igetrhen

wat erz C?‘Ct ‘:Klﬁt %ére%f efria. %&e{);o "{:ci‘}es c%i)nsatgl?élﬁglquﬁgg%rg %@etph?_s 40.~65°C.

viempOInt (0] avor an Xxture. reover, 1In € present “1 nvent on,
no [0012]
[6] The method according to any one of [1] to [5], wherein

the mix comprises mizuame, and the adjustment of the water

activity of the mix is performed by adjusting the content of
25 the mizuame.

[7] The method according to [6], wherein the mix comprises

the mizuame at 3-10 wt%.

[8] The method according to [6] or [7], wherein the weight

ratio of the mizuame to the raw material water in the mix is
30 0.035:1-0.15:1.

[0013]

[2] The method according to any one of [1] to [5], wherein

the mix comprises sugar, and the adjustment of the water



15 speci al equipnment is necessary. [0017] In addition, when
afairlylongtineof constant-tenperature step is required, for exanple
when a mx is filled froma |arge-volung tank into containers or when
20 preparation of containers requires a |ong period of time, then,

mai ntai ning an already-sterilized mx at a high tenperature (for
exanpl e, 75-95C) may_accel erate deterioration of flavor; in contrast,
mai nt ai ni AFtd S & FhowienemATierredrbExagpretingltbe septent of
i nduce gelald nization (solidification) or 25 thickening because the

m X conprises agelling agent or a thickener, so that re-heating is
necessary [(l@If i [Thet nethod iantapwdin@i ter 591 whvkchredy ahsoméausemprises
deteriorag'on of the flavor. According to the present invention,

gel ati nou o&f%ﬁ?xﬁ&tg"gécﬁtés custard puddi ng can be continuously
manuf ast urjed 130 THiet RekthoeRUSicRESiUEh HY qbliers qh o3t ebihlizat] @meanight
flavor deterioration. Furthernore, when an enulsifier is used (for
exanpl e, Patdst 2§ t'ehat apgar2 tand-3) , ratienahsidipfli eratrstibethddmdxatis
a concent5aHLqF4}hgg,fuppresses proliferation of 7 heat-resistant
bacteria, résulting in an influence on the flavor of final products;
however, doecardi ng to the present invention, final products can be
made to have _a desired flavor without requiring such enmulsifier. 5

[ Enbodi ment€!f of REaFRYIRE BGC ALK itshP0ers] ©F (1] tehdlkdyhokersin

manufact uphagggehatihBous Fheady PEaduEt 5 of Klihg BEESSOL Enyent A Sater
characterized in that the water activity during a

const ant - tempyemdat.ure step is adjusted in 10 conventiona

manuf act ur;i s S 0 | ati nous food products. ly, L, X .
pr epar ed ﬁ%ggcckggawg h%%tﬁcgo gﬁ&%ﬁ&%%ﬁﬁpfﬁ%FhSﬁy%Hﬁeﬁotﬁéghfxwg§r61n
heat - st er thiez g€, atthiediehERicd W dsctdegstpsedekl anesassat¥ribhefetN®q

mx is filled in a container and cool ed to cause_gel atini zation or
t hi ckeni n§XoPh&Ssh\PIY Yandf GVuRRLEG raagel 30T Hoed o608 Prédiuct ;

dur i iGs t Ng10871 QHlCRRINEEH ddi Reahq SILThEh 23k 0PN AL Idd1IG {1l Qs £ooa
contal ners, a constant-tenperature condition 1s naintalne erein

t he t enpepatdreti sidenrsiasrd puddivgl ge Imivier phddibge sterilization
tenperatu%ﬁpggq hi gher than the solidifying 20 tenperature; during

whi ch t he i's stored in a surge tank, etc., and the water activity

of the m Xxi1dari nget hetsber age oryiaf) s &dlfyi Brihic¥ gt8Pto [14], wherein
(constant-tenperature step) of preparing for the operation of fillin
i nto cont &ffer s PAdriE =it 50Bper 8fi on2of HdjURIFHAEheNwat BRTXABE] vi e

of 254 hecehétw-%rpgéégflﬁfg d 2N éh%B%g(ﬁ%%%gSg%&ﬁ%g%g%a e water

preparation step, heat-sterilization ste con ure
st ep. Theaconstiant dfenpes anixe step may take a long tinme dependi ng on

the size u of tank actual ly_us nd timng 30 (required |
timey for WRe DFbsaral bR SF SRR Ers (Lato WHPLR LAnEDS, BUEPorg=pdom
be filledjst he gevali e meeessitiy.to adjust the water activity

i ncreases when the tinme period of this step is approxi mately 2-24

hours, an@dsapgaganus BRipaksi efil arventsorg hours in relation to
sporqﬁgorTBBQSQacteria.

According to the present invention, in a method of
manufacturing a gelatinous food product such as custard pudding,
it 1is possible to suppress proliferation of unwanted
microorganisms, in particular spore-forming bacteria that are

30 resistant to high-temperature conditions, during the stage of
manufacture without deteriorating the flavoer of raw materials,
by means of adjusting water activity. Namely, by controlling

the water activity during the middle stage of manufacturing



[ 0019] In the present invention, the term"gelatinous food
product” refers to a food product gelatinized or solidified 5 by the
action of a gelling agent, and the exampl es include sweets with high
wat er content such as custard puddi ng, nousse, Bavarian cream jelly,
almond jelly, and sweet bean jelly, etc., as well as tofu and
konnyaku. Here, sweets with high water content have been defined in
the norm PoSanPrabusisof Y t 88§- shpte 3heetslandegnpatrsessigheed
sweets th re.o
ed at op St TR canprerroe s Rara iR CorebB ke BRbERteparion
agar or sbifi karcteaties | alishane used;e tiosei ndpi bhct@lﬁﬂifal smdBO%tefeﬁbf:e
of water c nt ent. i mredi at Ie'/%after t hei corrpl etion are 15 inc| uded);

p

" and t hetH&F&t HFod® dCREEEP A R Yo A5iTelSEhtY | Wy ehEf oftage
includes phegensnestsaubf820]1n order'ﬂbtig%ﬂgéﬁgﬂﬂhé %%%%&'QEtl%lty in
'mx" refers to a mxture of raw materials. Raw materials actually
used are hbe 20tpaet il &inpll i prpddcss | bag as 1t6h@1 athagen@mmareysses
used in food pr-oduct an exanpl airy SUg
and raw nBt St glera ldn OP %%Cﬁge aasefr:rLaa}"‘ﬁOIf a%vg‘?‘ra 3?3 étllrf “OP e ?ﬁnal

the preseptodneent IaQFe, 11{1{@1)@@5!]@6 shepirieker;s Howa &t epadtording to
prepari ng bl ending) a mx by selecting and adjusting 25 kinds of raw
mat er i al stBRPEABAR sl%‘felle%ﬁﬂlr Asoaripossipny Aftheapresent quality can
| NVenld ONpel N MBI S 2611 Yt Y LoppEebetad Yo SBofk aS3nd M OLLBErs 21
vi ewpol nt of sSuppression o proliferation. In additi

fromthe pn:e\l/pdlerItatoforBOiumlmgathentgldﬁéet exa@reecxﬁ ngaeitaitatannmzslﬁgoﬂood
products, it is deS|raIet at, t.he ctivity 90 _or re,

pref er abl FrBGS S Wt &S %OIBr orﬁs)r‘@aklﬁgj Srefigter
of water aetiiviitty @iﬂrﬂﬂgalapeeat@tce@aterraersatrtéeevétee By RBCRAI £4:88int
out 9 appropriately; for exanple, the water activity of a mx may be
adj usted P# 1%?@}58#%%’5@?{@{% ofMQE §RYET arkh fibte BXSREIE, 1nKenkaOar no
actividy g X t ant re step can be adjusted by
adj u\gtgﬁt ng E gll n%é?%rlf%l géggggg%nts 5 of formulation and an
anount of [WatLeﬂ |n the m x. [0022] Furtherm)re the water

activity of a n_x may .he ust ed durlngac nst erature step
For exanpl e, tﬂt éfi%& C{ﬂ'ty o' mi x¥i n £33 tan -“thper Gt i e

step can aeneejatm%m&@etﬁ@fa headp St e diziatd dN AWk %@da&ﬁﬁil@%tﬁé&‘ﬁa mix
anmount of water in the mx by dilution or concentration with water,

or by addifig fifd eshrr & ntls 1ar 9gi-ModiEift I mes 1BEOr aRnRiae ks soF hyhen
have sheen ?gBFE%.tt%_% 8t cf@ﬁ&éiﬂé& PP@Q] ié%‘yﬁé’r?{ﬁd&ftﬁm@ etggﬁ,

particul a imte ong as t re genera
pr oduct s, mguohadsimd Ie,n m@@ﬂsmrmueedmmm atha enilyly tethikerature
non- f at mIk concentrated non-fat mlk, non-fat dry mlk, butter,

cheese, ci&aM SXAEREE e?t%d9%d?t’déﬁé’eacﬁ?ﬂﬁra&ﬁe@%ﬁé’&oéfm% Feyor;

20 butter;fidonbtiter MdiacDiLs ahlk NROWHESw Leh@Ibradieye RQ\@QEéxample
mlk protein concentrate (MPC), whey protein concéntrate (WPC), whey

protein i SolL&afe) (WeRY, etreducehegelmrblezmtse@ial dﬁelmhﬁ,ls&ctlcm) or
combiznati on;akehunon,aRLeski ads. (The. anuat (ot addiLiongof adairy, .

product is erm consi der e Fven to TVity

of a mx dhﬁcﬁgn@&nsfaantthaemmrlﬁmﬁ@tlepneeewdrﬁmdemtaﬂteemlx into
flavor, texture, physical properties and quality, etc. of

act ual | y- ﬁﬁﬁﬁﬁé&ﬁ?@ed‘“&élcét F‘ﬁé’u@lﬁé’oﬂaﬁﬁﬁd%?erlorat10“ of the flavor.

According to the present invention, gelatinous food products
such as custard pudding can be continucusly manufactured
30 without causing such problems of sterilization and flavor
deterioration. Furthermore, when an emulsifier is used (for
example, Patent literatures 2 and 3), the emulsifier must be

added at a concentration that suppresses proliferation of



[ 0024] 30As the eggs, egg yolk or egg white al one may be used, and
whol e egg may al so be used. For exanple, raw materials processed into
l'iquid egg or powdered formmay also besused. The ampunt of addition
of eggs is determned with consideration 10 given to water activity
of a mx during constant-tenperature step as well as desirable

flavor, texture, physical properties and quality, etc. of an

act ual | y- hﬁﬁﬁr-ér@tﬂ}rseeﬁrgiél hepﬁeeearfooﬁewéaaeg 35{0@125]lnf1uen065uger ghe
ot Dantley A Vel | 90oq BBl onacRR Y A& GengEal by H8Cl Lokn:
manuf act uring ct suc as ‘sugar (‘sucrose e
syrup, nlzwmmndmmaréhnsﬂrpmbddduamﬁusbgamadglmed&enahyde&h&@d flavor
crystallrne | ucose, fructose, 10 sorbitol, xylitol, palatinose,

etc.; and"th st dl oHeR sRudsdd 1SF combi nation of two or
nor e kg ndg EmEH@DﬂéH%Q‘EMPOCQ£r9§n§e%%&ﬁ%ﬂ¥bﬂﬁﬁ5ﬁ activity, the use
of glucose and/ or mzuane is preferred, and the use of mzuanme is
nor e preféﬂﬂé@ because |t can provide an appropriate degree of
sweetness in adghtlon tfbth%u£§ uctlon of wﬁter actl % 1;(£2§l £
The anount of addrtT f Ugdl et & AT Wt hn%%ﬁsr aiontc-s ©
given to dasi r@bé@eﬁwee&ﬁmlcm aasa%mfaytaamufedctm edhael athdouSter
food product and an effect 20 on the water activity of a m x. For
exanpl e, %ﬁéﬁ“ﬁ?ﬁuﬁﬁ?%%gu§e§°ﬁﬁ§9%ﬂnﬁﬁﬁp%ﬁaﬁﬁaﬁtﬁ@@ﬂ%ﬂ%ﬂ%@éuﬁée@hén
t ot al; ano ! I I
pr ef er abI geﬁ‘”%f“t r e, co use %\%ni arﬁi%fv]\cﬁep%qla%l% 3‘%‘503?‘5[ ?ggd%t%'
desi r abl eNaard ywhen nlixquis sugaared msedcddrﬁannnuwltm addonbentlonal
rel ative 25 0 the total anount. of_the m x H§]9 1 mﬂ@b greferablﬁ

Z e is

10- 15 wt, “HhdNor F5erdranty* 115 135G 98 555 SRS LR

sugar is a@@‘i'efa@red?)iME%eé gﬁnttq{lin afh Az Ilwfrlqlletd M@ HOcbReainer
total anount of the mx is 8-15 w96, preferably 9-13 w96., and nore
pr ef er abl $ng0-clo kg ds LI0[COIR gelatinipadddin i 08, thishamongi ewpereby
of. 1 1:80r  aRd LG, 0T o agLYaLLYIRNUL 46 uped el 3t iAol perioa
product s, & ‘concent rat of raw material “water i'n a m at Fvé

to the Ilbetekan amulicaf sbherilizibsi2Or 3mdMDAL1henitbe gehaeﬁneme

f ood product i S custar uddi ng co i ng an egg-deriyved.r

mrer bl S ES R PSS 95U85 GO Aot 8 5 peligyein the
W - 96; WMEEmb@%dﬁﬂﬁélnﬁés heedeprRAUCtLd S a1|%a9%@ﬂ|%bﬁér5 than the
chocol ate puddi ng that does not conprise an egg-derived raw material,

it is p][ efEpaBIl Z20- 1301 wt:%nperr@tmee pref érlﬁme}r 2thag \gthe Tﬁelv\énérmng
:)?te:‘ %rogbl ﬁ@%ﬁﬁ% \i&d?;rfofr?% pre er a%F Hﬂ)& g ngg I'B%f %e \%Hg t%f?k

wei ght ratke. of aﬁdgahelﬂatezr awtstiarsy aif wa:teemlbmdbb’reng X hies storage is
0.1:1-0.25:.1, dL th 0.1:1-0.2:1, nore preferably 1 1-0.15:
[ 0028] ad]”%&? tRdritad TRR dFPRsEattny PEHES %W\%&’ %pggpegéalg

in food prgdugts r@é%f@ﬂ%fseeuﬁ%y APl Lontd 8NOLS, 15 seasoning
agents, emuisifiers, thickeners, stabilizers, and coloring agents may

be used. Appllcﬁﬁren Ehlﬁheppre§eﬁﬁ1ﬁﬁVEﬁUM@ﬁlﬁ§Iéﬂﬁew@ﬁw&*ﬁeﬁlVltY of

gel atjnou food roduct usrn I aw terrals i.h_Which heat-resis
bact ezlrEliqa EPe i x%dma?\?eanv\,hpﬁ HE st of the® tf‘f?%%en(tSt_‘a‘rﬁ/en)t| Oh S| ggmg

sui t abl e peep2@aaiisiard pgddpmg anchén t ks peddingaiciophi ch $beprati oand
of eggs and dairy products in a mx is high. [0029] In the present
i nvent i onCOREAPISTErSIRYER FORSt EffEr-at ure” neans a tenperature that

i's sufficient topkillonstant -temperature step may take a long time

depending on the size (volume) of a tank actually used and timing
30 (required time) for the preparation of containers into which
the product is to be filled; the level of necessity to adjust
the water activity increases when the time period of this step

is approximately 2-24 hours, and 3-18 hours, in particular 4-15



25 general bacteria other than heat-resistant bacteria, and the
tenperature differs depending on sterilization nmethod. Fromthe

vi ewpoi nt of mai ntenance of flavor and gffect of sterilization,
continuous sterilization nethod is often used, in which a
sterilization tenperature of 120C or nore to 150C 30 or less is
preferable, 125C or nore to 145C or less is nore preferable, and 130C
or nore t8ouWAGCigy Nedsxtiensi¢| bravee fpratigymiiactelet®; as duration
of sterili6%35?n 1 second or nore to 5 seconds or less is preferable,
1 second ér nmore to 12 4 seconds or less is nore preferable, and 1
second or nore fra Yisecpndseat liassemisishil lchreephefefeal®indies efood
batch-type sterilizatjon nethod nag be used, in which a_steriljzation

t enper at uPECGHGECIGESIT 652 & | B399t RARIEGHCIRS Fridticrethi @F 80 b3el §ied

nore tp 9 L j r r0X] '
11 o B o B B o aree™

or nore twith Mgl evader essntsnpr efwrtabke, Qistiand epuddimgy.e houdse,

i nut I i f b d oxi-mately. 5 m put i til
Tore. or et BPIBTE 2IBEFRME bt b bs ARG AR O, SePefIPED disam e IlY, et
processi ngemaichad sss ity pandi kehavhyul.i nhbed, and<@npli@s highudter

| ow-tenperature long-tinme sterilization nethod (LTLT nethod: .
61. 7C 65CCOBGeRtnuEe¥eorPedR e)de Hingd t dfpekBeurecshoral t ppaitation of

steril'zahg R ABL 1 had:y; 72C-.7 1 0 r re

ul tr alhq gh-t grrg'er atu e(é::-%}?%%agﬁgn J%e%%rg%’? Lﬂé-ﬁ‘§$r%t %g%:e%fzé%%od\‘hfse
second orwhhré tomprieesndstorr lnessy off wametrheovcewpoi nhedfiately after
naintenancgﬁof flavar and s%eriliza ion_effect, UFT nethod is

pref er r ed "PFOFICICSOIF 1 He PREEENt ¥ MGHh, I PnwakEey, Jam, agar or

ni croor gapk A8 a1 RheEia 1M 6reongaki,SihoRaAlyhale: UBhPLadORRlY ¥r more
m xed fromraw materials, such as filanmentous fungi, yeasts and
bact eri a, C&nd"dheparddreignt Mrobraiedl e rasemhaiy t Rempile tdyni ngre

const.ant - t r re : i r LS S , ich_a
ConsIL SRIRSLALS SR BF SUSALTHEIAC Atk MBaloo s 8 MU ol obre
kill ed bypsteerlti Zatveart jpsrocixss]utael utieng spareez4 or m ng bacteri a,

and nore ?Becifically, Baci |l us bacteria, etc. In the present

i nventi on,°“¢81li di fyi ng tenperature” 30 nmeans a tenperature at which

a mx is gelledrfisghddifd et ofnddhekeAeds by i-he actd 00 +f ;amgekhiiedor
agent or thickener, which differs depending on the kind of gelling

agent andreHi cRéferiadlswel | Fowni xrakerialfo; acypisddi y ugeds are  not
appr oy nab?tk:)éi%@l%.?flyl%i%gg‘eci Qg%ng‘ as they are generally used in food

products, and for example, dairy products, eggs, sugars and
raw material water may be used as main raw materials.

In the present invention, “preparation step” refers to
a step of preparing (blending) a mix by selecting and adjusting

25 kinds of raw materials and amounts of formulation.
[co21]

In the present invention, the water activity is
preferably 0.98 or less, from the viewpoint of suppression of
bacterial proliferation. In addition, from the viewpoint of

30 maintaining the texture of gelatinous food products, it is
desirable that the water activity is 0.90 or more, preferably
0.95 or more, more preferably 0.97 ormore. Adjustment of water

activity during a constant-temperature step may be carried out



In the present invention, gelling agents and thickeners are not
particularly limted, as long as they dissolve in a 5 mx and are
gelled or solidified by cooling; exanples include agar, gelatin,

gel l an gum xanthan gum | ocust bean gum guar gum pectin, tamarind
gum Carob bean gum carrageenan, carboxynethyl cellul ose (CMC), etc.
Here, when the gel ati nous _food product is custard pudding 10 _
conpri si n§PRY BGy-alet 1 Yedf paveiraiedical tisecmistr #SHDBLRYt 8kt dr i may
general | yypr Pt t - Use_carrag a

ocust bely Sumish e S TR Sroost, dha T R B e P
chocol at e tpeddehgrnat tdcodpryi siEng naix eggaderhsednitawamicara ahye engusean

alight and sharp texture 15,is generally preferred, it.is preferable
Co So- uealRgar i arei; #0) usc SR Niadh R gn arerhgTagene afguncs
i ts ampunp rofr AGMHId ©fbRr gndehar BhdechtWidh wednst dehat henm@kven to
desirable texture of an actually-manufactured gel ati nous food product
as wel |l 2d0&22dharacteristics of each gelling agent; for exanple,
relative to the_total_ weight of a _gel ati f r bt LS
05271 " pr et oFmrag 5 theo =ty i b, SuR ey g sl e
[0032] | nduke ny esetdnd twedt t efpeTe@Nstcatdenparad Weadbep, Zhemsaner
a step of holding a mx at a constant tenperature, or at a variable

t enper at uP& S OAR BéEehR RFRNFRARE I RANTITHET HEEP ShEPRadiusted
tenperat UL tl.s- h%‘%—éﬁl@ﬁfi%&@ibh'% 1597, EeHRe RN 8ndRdh higess ddian o
a solidifying tenperature. The tenperature of constant-tenperature

st ep depends onxt bg 80lstéprinl pratborenénpdriainume Hc wadldy, appldyeddaincg

the solidifying tenperature at ich gelling occurs;: fromthe

Vi ewpoi nt S8 BRECOTETSRE o (ARG o1 4t eS TrHcpakelipgs that have
Vi scosi t yheard RiepantdOnc 6f sdet-eni;ematica, of flavor, etc., it is
40-65C, 14 preferably 45-60C, and nore preferably 50-55C 1In

addi tion, [@3Rati on of a constant-tenperature step is a time period
requiyed for the entire pnpunt of. the mx in.gtank 9.0edd Led g
cont:fisﬁer S, andgia"t?&yaﬁ%t?e vari eagg%leﬁp}:gtmrﬁ ng on t%e gi ze'5 c‘)afd fhe ta s
and t he tkthey eqd reechdozl by epapabiyed ofr domtdimperdycis, i suthpbeahliyk,
1 to 6 hours. Wien the duratjon af a cqnstant-tenperature st is 2
hours or FORET, SSRGS ofigars . afhars part ole: 45RRurE for MLk,
| onger, thenckhertidsd adossaPihily, thah-the gual hiykof bRERAUCt Sheese,
significantly 10 deteriorates due to proliferation of spore-formnng
bact eri a, CEEEM,[ OOSTge e AndenseAdn bt bsehvePhoBAE BANFASIRGS ek
descrdbed 11 exanp ; hﬂﬁe , ) r.e.for

il usjtdroat Pg{g%%% ggrlposes%ggndlt ’e\;!/g%{é:dte?\fcj)tﬁgflnt nd!itg%’?vlﬂ(r?ne*v’ t%hee}f)nggr?tr’
i nventi onmiflExanptesh ¢O08dhtrate (MPCh, acvoy danoeim thontdentrate (WPC),

E:no)r(rf) (r)lgsijl }[1'0%9 Wﬁ:r rilz':xﬁilrrﬁti%so -ﬁlt:eSt(%UdPII)n, Lat':bcl .e; ]t’heasemrr{(ay Se E?lrseepcife1 ré.%_%n%/, or
ugsed in combination of two or more kinds. The amount of
addition of a dairy product is determined with consideration

25 given to water activity of a mix during constant-temperature
step as well as desirable flavor, texture, physical properties

and quality, etc. of an actually-manufactured gelatinous food

product.
[0024]

30 As the eggs, egg yvolk or egg white alone may be used, and
whole egg may also be used. For example, raw materials

processed into liquid egg or powdered form may also be used.

The amount of addition of eggs is determined with consideration



20 Dairies Corporation) , cream (Meiji Dairies Corporation) , mzuane
(conposition: 8 w 96 glucose, 48 w.% naltose, 16 w96 maltotriose ,
and 28 w96 ot her carbohydrates ) (MeijjgFood Materia Co., Ltd. ) and
raw material water. [0035] 25[Table 1] Table 1: Conposition of m X
Conpar ati ve Exanple 1 Conparative Exanple 2 Conparative Exanple 3
Example 1 Exanple 2 Nonfat dry mlk 7.0 7.0 7.0 7.0 7.0 Ceam 6.5 6.5
6.5 6.5 693 VRIzGanwatgr2argiyity »He Riggdyring constant-temperature

step as well as desirable flavor, texture, physical properties
and quality, ete. of an actually-manufactured gelatinous food
product.

5 [0025]

Sugars are not particularly limited, as long as they are
generally used for manufacturing food products, such as sugar
(sucrose), honey, maple syrup, mizuame (starch syrup), liquid
sugar, glucose, hydrated crystalline glucose, fructose,

10 sorbitol, xylitol, palatinose, etc.; and they may be used alone,
or used in combination of two or more kinds. From the viewpoint
of decreasing water activity, the use of glucose and/or mizuame
is preferred, and the use of mizuame is more preferred because
it can provide an appropriate degree of sweetness in addition

15 to the reduction of water activity.

[0026]

The amount of addition of sugar is determined with
consideration given to desirable sweetness in an
actually-manufactured gelatinous food product and an effect

20 on the water activity of a mix. For example, when mizuame is
used, its amount of addition relative to the total amount of
the mix is 3-10 wt%, preferably 3-8 wt%, and more preferably
4-6 wt%. Here, co-use of mizuame with liquid sugar is desirable,
and when liquid sugar is used, its amount of addition relative

25 to the total amount of the mix is 9-18 wt%, preferably 10-15
wt%, and more preferably 131-13 wt%. Similar to mizuame, when
sugar is used for example, its amount of addition relative to
the total amount of the mix is 8-15 wt%, preferably 9-13 wt¥%,
and more preferably 10-11 wt%.

30 [0027]

In addition, from the viewpoint of flavor and texture of
actually-manufactured gelatinous food products, the

concentration of raw material water in a mix relative to the



Raw material water 73.3 68.0 64.0 60.0 46.6 Total 100.0 100.0 100.0
100.0 100.0 [0036] 15 The water activities of the m xes
obt ai ned here were neasured using a water-activity neter EZ-100ST
(Freund Corporation); results are shown in Table 2. As an index
bacterium a thernophilic aerobic bacterium5 which is a flat- sour

spoi | age bacteriumthat forns highly heat-resistant spores, i.
Baci | | us §P§§r10?lﬁ@ﬁ%‘}pﬁﬁl bhe mas }%o”fﬂﬂ%-rt &tF %o Wi e, gﬁﬁéﬁﬂ{ﬂf%lsmfPOd

was subj e stegridy +&N L ¢

the steri |ze m x was culture at g-%lst ?olrngg ﬁolglrs at h%?%%ﬂ‘%é 5aw
t her nophi tna(tellacat]e,r La Wwapmoistaoly 28slX srtar,easﬁmwre prEfdmPly 25-31
[ 0037] [Ta

and bacte?’”'l e‘il' ‘%h%?oltpirgef!%ﬁ%ﬁlggll}%telrfn B?‘ﬁogt mtecgﬁvg%g'[lksgg‘gﬁ%ge or
1 Compar athvexalgudding that does not comprise an egg-derived raw
material, it is preferably 20-30 wt%, and more preferably 21-25
wt%. The weight ratic of miuvazme to raw material water in the
mix is 0.035:1-0.15:1, preferably 0.04:1-0.1:1, more
preferably 0.05:1-0.8:1. Meanwhile, the weight ratio of sugar
10 to raw material water in the mix is 0.1:1-0.25:1, preferably
0.1:1-0.2:1, more preferably 0.1:1-0.15:1.
[0028]
As othexr raw materials, any components that can be used
in food products may be comprised; for example, flavors,
15 seasoning agents, emulsifiers, thickeners, stabilizers, and
coloring agents may be used. Application of the present
invention is effective for gelatinous food products using raw
materials in which heat-resistant bacteria are mixed.
Meanwhile, the use of the present invention is suitable for
20 custard pudding and milk pudding in which the ratio of eggs
and dairy products in a mix is high.
[0029]
In the present invention, “heat sterilization
temperature” means a temperature that ig sufficient to kill
25 general bacteria other than heat-resistant bacteria, and the
temperature differs depending on sterilization method. From
the viewpoint of maintenance of flavor and effect of
sterilization, continuous sterilization method is often used,
in which a sterilization temperature of 120°C or more to 150°C
30 or less is preferable, 125°C or more to 145°C or less is more
preferable, and 130°C or more to 140°C or less is still more
preferable. Here, asg duration of sterilization 1 second or

more to 5 seconds or less is preferable, 1 second or more to



Conpar ative Exanple 3 Exanple 1 Exanple 2 Water activity 0.990 0.985
0.983 0.980 0.970 Bacterial prolifera tion [ 0038] From
the above results, it was found that, bysadjusting the water activity
of the mx to 0.98 or less, proliferation of highly heat-resistant
spore-form ng bacteria can be 20 suppressed in the | ong period of
constant-tenperature step. [0039] W attenpted to find the anount of
addi ti on 4f seseRdgi rd SLSSud8r BOrEhRr IO 16T, add tli 68 cveckoFamprieoto

suppress groLLEgrat beni QLst eroophy 1 46,-0961 EELALLEQ aciLexe Lhe-patele

10

15

20

25

30

sterilization method may be used, in which a sterilization
temperature of 90°C or more to less than 100°C is preferable,
93°C or more to 97°C or less 1is more preferable, and
approximately 95°C is still more preferable. Here, as duration
of gterilization, 1 minute or more to 10 minutes or lessg is
preferable, 2 minutes or more to 7 minutes or less ig preferable,
and approximately 5 minutes is still more preferable.

In the present invention, sterilization processing
method is not particularly limited, and examples include
low-temperature long-time sterilization method (LTLT method:
61.7°C-65°C, 30 minutes or more}, high-temperature short-time
gterilization method (HTST method: 72°C-75°C, 15 seconds or
more) , ultrahigh-temperature sterilization wmethod {(UHT
method: 120°C-150°C, 1 second or more to 5 gseconds or less);
from the viewpoint of maintenance of flavor and sterilization
effect, UFT method is preferred.

[0030]

In the present invention, ™“unwanted microorganisms”
refer to microorganisms that are unintentionally mixed from
raw materials, such ag filamentous fungi, yveasts and bacteria,
and in particular microorganisms present in the mix during
constant-temperature step. Of such microorganisms, those
which are particularly problematic include bacteria that are
not possibly killed by sterilization process, including
spore-forming bacteria, and more specifically, Bacillus
bacteria, etc.

In the present invention, “solidifying temperature”
means a temperature at which a mix is gelled (scolidified) or
thickened by the action of a gelling agent or thickener, which
differs depending on the kind of gelling agent and thickener

as well as mixture ratio; typically it is approximately 0°C to



25 activity of the mx of 0.98 or less, using 7% nonfat dry mlKk,

6. 5% cream and an appropriate anount of water for the total of 100%
In the case of aqueous solution of sugafz(sucrose) (1 w%, its
sweet ness was defined to be "1", and the sweetness 16 of each case
was evaluated with a score relative to this sugar; results are shown
I n Table 3. Furthernore, as a control, the water activity
and sweet 888€.0of the mix using a general anount of sugar (6.2% 5

were al so
kind of s

gyalyated. [0040] [Table 3] Table 3: Relationship between
ngar nd water activity. Anount of addition [wt96] Solid

content [w 9s] Yateheagtewehy [AwgnBileetngsdlBact eyealtprold tabalkicorrs
Hydr at ed gg_)éstal l'ine th ucose 13,0 11.

5

10

15

20

25
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not particularly llmlte%,oé%zqong as they dissolve in a
mix and are gelled or solidified by cooling; examples include
agar, gelatin, gellan gum, xanthan gum, locust bean gum, guar
gum, pectin, tamarind gum, Carob bean gum, carrageenan,
carboxymethyl cellulose (CMC}, etc.

Here, when the gelatinous food product is custard pudding
comprising an egg-derived raw material, because a smooth
texture is generally preferred, it is preferable toc co-use
carrageenan and locust bean gum; when the gelatinous food
product is milk pudding or chocolate pudding not-comprising
an egg-derived raw material, because a light and sharp texture
is generally preferred, it is preferable to co-use agar and
gelatin.

The kind of a gelling agent and its amount of addition
are determined with consideration given to desirable texture
of an actually-manufactured gelatinous food product as well
as characteristics of each gelling agent; for example, relative
to the total weight of a gelatinous food product, it is 0.2-1
wt%, preferably 0.3-0.9 wt%, and more preferably 0.4-0.8 wt%.
[0032]

In the present invention, “constant-temperature step”
means a step of holding a mix at a constant temperature, or
at a variable temperature within an acceptable range for
manufacture. Such a temperature is lower than a sterilization
temperature and higher than a solidifying temperature. The
temperature of a constant-temperature step depends on the
sterilization temperature actually applied and the solidifying
temperature at which gelling occuxrs; from the viewpoint of

prevention of thickening of a mix (increase in viscosity) and

prevention of deterioration of flaveor, etc., it is 40-65°C,




8.3 Fructose 14.0 14.0 0.972 16.8 Sorbitol
17.0 17.0 0.978 17.0 WMaltose m zuane 26.7 20.0 0.980 6.0

Sugar
Sugar

10

15

20

25

22.8 13.7 0.972 8.2

14

preferably 45-60°C, and more preferably 50-55°C. In addition,
duration of a constant-temperature step is a time period
required for the entire amount of the mix in a tank to be filled
into containers, and it can be varied depending on the size
of the tank and the time required for preparation of containers;
it is typically 1 to & hours. When the duration of a
constant-temperature step is 2 hours or longer, 3 hours or

longer, and in particular, 4 hours or longer, then there is
a possibility that the quality of products significantly
deteriorates due to proliferation of gpore-forming bacteria,
etc.

[0033]

Hereinafter, the present invention is further described
based on examples; however, such examples are for illustrative
purposes, and they do not intend to limit the present invention.
[Examples]

[0034]
In accordance with the composition (weight ratio) listed

in Table 1, a mix was prepared by mixing nonfat dry milk (Meiji

Dairies Corporation), cream {(Meiji Dairies Corporation},
mizuame {(composition: 8 wt% glucose, 48 wi% maltose, 16 wt%
maltotriose, and 28 wt% other carbohydrates) (Meiji Food
Materia Co., Ltd.) and raw material water.
[0035]
[Table 1]
Table 1: Composition of mix
Comparative | Comparative | Comparative | Example Example
Example 1 Example 2 Example 3 1 2
Nenfat 7.0 7.0 7.0 7.0 7.0
dry milk
Cream 6.5 6.5 6.5 6.5 6.5
Mizuame 13.2 18.5 22.5 26.5 392.9
Raw 73.3 68.0 54.0 60.0 46.6
material
water
Total igo.o 100.0 100.0 100.0 100.0

[0036]




6.2 0.990 6.2 [ 0041] 10The anount of addition differed depending

on the kind of sugars, and the sugar that exhibited an effect with

the m ni rum anount of addition was glucpse. In addition, the sugar

t hat exhibited the nost preferable degree of sweetness when the

anount necessary to suppress the proliferation of thernophilic 15
bacteria was added was nal tose m zuane. [0042] Table 4 shows exanpl es
of conposition &heciEtiedd pEBUVAGISRET tHee gBLEEISnREF oo pRBdGetvere
i s custard-pudding QML Si gm%&e%‘%%‘é@{{r%g @ gt eﬁzagoo%%cal{%%e%nd
snooth texture is 20 generally preferred, carrageenan and | ocust bean
gum ar e cCoupedadsianigel tésglagentry whenwrt hien gedlat endus f ood product

I's mlk pudding_or chopcol at.e puddi,ng not-conpri si. an _eqgg-.derived .
raw material, bEEafSelROPRGRECaRE Liarp TRt UPBR S [GeRgrRty bacteriun
prefery edyhagd BNdageiatd AL §BoYsede RdefeRbuhaWHi efb2hS highly
include fat sources, protein sources and sugar 17 sources, etc. in
addi ti on heatl-aasisstdo4Fo crRabie 4], Fabié s skanplésiegmophilus, was

conposi ti gﬂo%ﬂil%l‘{:setcfr ({cpuq:q}engmiyﬁane% 3the mix wasg subjected to

sterilization process at 95°C for 5 minutes. After the

sterilized mix was cultured at 60°C for 8 hours, the number of

10 thermophilic bacteria was counted; resulis are shown in Table

2.
[0037]
[Table 2]
Table 2: Relationship between water activity and bacterial
15 proliferation property of mix.
Comparative | Comparative | Comparative | Example Example
Example 1 Example 2 Example 3 1 2
Water 0.990 0.985 0.583 0.980 0.970
activity
Bacterial + + + - -
prelifera
tion
[0038]

From the above resulis, it was found that, by adjusting
the water activity of the mix to 0.98 or less, proliferation
can be

of highly heat-resistant spore-forming bacteria

20 suppressed in the long period of constant-temperature step.
[0039]

We attempted to find the amount of addition of each kind
of sugars (the amount of addition necessary to suppress
proliferation of thermophilic bacteria) to achieve the water

25 activity of the mix of 0.98 or less, using 7% nonfat dry milk,
6.5% cream and an appropriate amount of water for the total
of 100%. In the case of agueous sclution of gugar (sucrose)

(1 wt%), its sweetness was defined to be *17, and the sweetness



Exanpl e 4 Exanple 5 Exanple 6 Nonfat dry m I k[w96] (Meiji Dairies
Corporation) 4.8 5.3 8.7 6.3 Creanfw.%] (Meiji Dairies Corporation)
1.0 3.5 Butter[w] (Meiji Dairies Corpopration) 1.3 M zuane[ vi t]

(Meiji

10

15

20

25

Food Materia Co., Ltd.) 4.0 4.0 Sugar [ wt %

of each case was evaluated with a score relative to this sugar;
results are shown in Table 3.

Furthermore, as a control, the water activity and
sweetness of the mix using a general amount of sugar (6.2%)

were also evaluated.

[0040]

[Table 3]

Table 3: Relationship between kind of sugar and water activity.
Amount of Selid Water Sweetness Bacterial
addition | content | activity proliferation

[wt%] [wt%] [Aw]

Hydrated 13.0 11.8 0.976 8.3 -

crystalline

glucose

Fructose 14.0 14.0 0.972 16.8 -

Sorbitol 22.8 13.7 0.972 8.2 -

Sugar 17.0 17.0 0.978 17.0 -

Maltose 26.7 20.0 0.980 6.0 -

mizuame

Sugar 6.2 0.990 6.2 +

[0041]

The amount of addition differed depending on the kind of
sugars, and the sugar that exhibited an effect with the minimum
amount of addition was glucose. In addition, the sugar that
exhibited the most preferable degree of sweetness when the
amount necessary to suppress the proliferation of thermophilic
bacteria was added was maltose mizuame.

[0042]

Table 4 shows examples of composition of custard pudding.
When the gelatinocus food product is custard pudding comprising
an egg-derived raw material, because a smooth texture is
generally preferred, carrageenan and locust bean gum are
co-used as a gelling agent; when the gelatinous food product
is milk pudding or chocolate pudding not-comprising an
egg-derived raw material, because a light and sharp texture
is generally preferred, agar and gelatin are co-used. Other

raw materials include fat sources, protein sources and sugar




10

(Meiji Food Materia Co., Ltd.) 1.8 1.3 5.9 10.0 Liquid sugar F42[wtl]
(Meiji Food Materia Co., Ltd.) 9.0 11.4 Vegetable oil[w96] 4.3 8.7
2.7 2.7 Celling agent[wt% 0.8 0.7 0.4 P38 O herrawmaterial sfwi ]
(flavors,etc.) 4.3 2.2 3.2 3.6 Water

sources, ete. in addition to flavors.

[0043]

[Table 4]

Table 4: Examples of composition of custard pudding.
Example Example Example | Example
3 4 5 6

Nonfat dry milk [wt%] 4.8 5.3 8.7 6.3

(Meiji Dairies Corporation)

Cream [wt%] 1.0 3.5

{(Meiji Dairies Corporation)

Butter [wt%] 1.3

(Meiji Dailries Corporation)

Mizuame [wt%] 4.0 4.0

(Meiji Food Materia Co., Ltd.)

Sugar [wt%] 1.8 1.3 5.9 10.0

(Meiji Food Materia Co., Ltd.)

Liguid sugar F42 [wt%] 9.0 11.4

(Meiji Food Materia Co., Ltd.)

Vegetable oil [wt%] 4.3 8.7 2.7 2.7

Gelling agent [wt¥] 0.8 0.7 0.4 0.8

Other raw materials [wts] [ 4.3 2.2 3.2 3.6

(flavors, etec.)

Water 70.0 65.1 75.6 76.6

Total 100.0 100.0 100.90 100.0

[Industrial Applicabilityl
[0044]

According to the present invention, it is possible to
manufacture gelatinous food products having desired texture
without deterioration of flavor of raw materials, while
suppressing the proliferation of microorganisms that are not

killed by general sterilization process.




70.0 65.1 75.6 76.6 Total 100.0 100.0 100.0 100.0 5[Industri al
Applicability] [0044] According to the present invention, it
is possible to manufacture gel atinous fpod products having desired
texture without deterioration of flavor of raw materials, while 10
suppressing the proliferation of mcroorganisns that are not killed
by general sterilization process. 18 [clains] 1. A nethod for

manuf act ulFagimsgel ati nous food product conprising: (1) a preparation

step wherein a gix i epar.e 5@ 2)foll.om ng said, preparation ste
a step ofﬁheat ‘glgreﬁ%logcgt?%ﬁ a‘ﬁgy(g%ﬁtﬁﬁ%n xgi ge%g&ln e ?%?%‘gd?rogh‘:t
(3)fol |l owcbgpaiidikent sterilizationstep,a constant-tenperature step
wherein the mx is maintained at a tenperature | ower than the

sterilizati-dn PeRPEPAEETE Fhd URP MYIYPER I Rhan ™ e i0ARTH ¢
tenmperqat urg, V\heﬂ’c?ii‘q%bﬁ%”‘?é@?g Cgf@f;é%ﬁ%i%‘iiﬂ U%E'eggelto'ae E’%&E‘for TRE heat

activity of the mx in said constant-tenperature
met hod acetediidg zad iCraiwhdrewhet benmtike igdjhesttmente of 11 hedwat er

sctivity gyper orpes by preparing the x| e 15 preparation,
constant-temperature step wherein the mix is maintained at a
temperature lower than the sterilization temperature and
10 higher than the solidifying temperature,
wherein the method comprises adjusting the water activity of
the mix in said constant-temperature step.
2. The method according to Claim 1, wherein the adjustment
of the water activity is performed by preparing the mix in the
15 preparation step.
3. The method according to Claim 1 or 2, wherein the water
activity of the mix in the constant-temperature step is
adjusted to 0.90-0.98.
4., The method according to any one of Claims 1 to 3,
20 comprising the heat sterilization step performed at a
temperature of 95°C or higher, prior to the
constant-temperature step.
5. The method according to any one of Claims 1 to 4, wherein
the temperature of the constant-temperature step is 40-65°C.
25 6. The method according to any one of Claims 1 to 5, wherein
the mix comprises mizuame, and the adjustment of the water
activity of the mix is performed by adjusting the content of
the mizuame.
7. The method according to Claim 6, wherein the mix comprises
30 the mizuame at 3-10 wt%.
8. The method according to Claim 6 or 7, wherein the weight
ratio of the mizuame to the raw material water in the mix is

0.035:1-0.15:1.



activity of the mx in the constant-tenperature step is adjusted to
0.90-0.98. 4. The nethod according to,gny one of Claims 1 to 3, 20
conprising the heat sterilization step perfornmed at a tenperature of
95C O higher, prior to the constant-tenperature step. 5. The nethod
according to anyone of Clains 1 to 4, wherein the tenperature of the
const ant -4 .enpermicihe thioepat s oddi6oCt 02an$. ordde MMellbdthsaccos B ngHerein
anyone of Clains 1 to 5 wherein the m x conprises m zuane, and the
adj ust merfthf MiKe GRAMRGI SRS | THEPTof 3BR FDE |RIPEFEBRREd Wy BRPuUSETRF
the cont enle Of; 16 £ @AM 15 perfolREaTBLNAE ACENY hd O &
wherein the mx conprises 30 the m zuane at 3-16 wt% ~ 8. The netho
accordi nglteo Glgdm 6 or 7, wherein the weight ratio of the m zuane to

the raw nateri wat i.n the mx is 035:1-0.15: 1. 9 9. The net.hod
hocor aing o’ adpeBeERoRhi - 188 % CapaRat n Wiy ik CBR R Coubribes
sugar, anthd ha:adt ust nent sofyckhe water activity of the mx is
performed by adjusting the content of the sugar. 5 10. The net hod

accordi nd k-0 ClHenngthprererardpagnte Conprises the Wigpeiattlse weight
we.t. 11, the, net hQ{Eeagﬁg% ng, tg, d P%W 2 ‘Pfer?i%uT Whgrel ng fhepweight ;
rati o of tahesugar 0 raw material water inthe mx TS

0.1:1-0. 25:11..1 0. A2: The net hod according to anyone of Clains 1 to 11,
wherein the gel ati nouls.l foodﬂgraduct is akind of sweets with high ,
wat et cortéent . The mgShofacqaiHoBIake Gt RG-St OF dnyohes df Lol myheredn

12, wher eify Hhe s98lRiiNeus o 9Pdaneedusts GAMR b¥esSwae £ AV, {Bth & 'igﬁ}l water
derived 15 fromegg and/or a raw material derived frommlKk. 4. The

nmet hod accortdimy- to C aim 13, wherein the gel ati nous food product is
custard ddi ng,,or _m |k .puddi ng. 5. The neth accor di t.0 anyaone
2t o Rk RE s T4 VN PBR OF SN dor G serEin

of aims™ to erein

during t hee2@edensiails tBrpe st ddecst epmpsiseppuessedmby cadjaus Wetd ved
the water activity of the mx. 16. The nethod according_to C aim 15,
wher®? n tﬂ@%%ﬁ%(ﬁ%ﬁ?%ﬂ?i 3y BaGeY il Bt byednfron milk.

14. The method according to Claim 13, wherein the gelatinous

food product is custard pudding or milk pudding.

15. The method according to any one of Claims 1 to 14, wherein

the proliferation of a microorganism during the
20 constant-temperature step is suppressed by adjusting the water

activity of the mix.

16. The method according to Claim 15, wherein the

microorganism is a Bacillus bacterium.

25



