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WD 2004/ 032655 PCT/ NZ2003/ 000224 PRESSURE TREATI NG

FOOD TO REDUCE SPO LAGE FI ELD OF | NVENTION 5 The
w@e@3msa6ss nventi on rel ates to nmet hods of pressPCENZ2003/000224

treating food so as to reduce spoilage of the food.

More particularly the invention relates to the use of

1 BRESSHRE TRERHNG b 7O READER ShRy ML *9°

consunption, while retaining viable desired cultures.
10 BACKGROUND Many foods have rel atively short shelf
lives due to the presence of undesired contam nants
h ts and noul ds. Such yeasts and noul ds
Fﬁgﬁ%9%§W§§§$ sp0|lage, and often render the foods
inedible. 15 1t is knomn to inactivate undesirable

m croorgani sns in food a variety of nethods, the
Theppresad rntsmtion rolaies ﬁouge t¢fngressqeeattreatmgafq¢érﬂo antp reduce

| t f n
so3f A% RERl MO RAE Tt iBfeno vl Bl b o BB e
tretahnenl‘t do dedlan ﬂmerobfaktspm@el in Zfﬂodsloadﬂv,ébl; toprendar theefbod yath for
as E ﬁﬁ ttext ur and nulénl tional quality of sone
COIPIOP I 1 a?:”c}ﬂ%Yl PIeeh U tRaat treat ment . For
exanpl e, heat-treated neat can have unacceptable
cooked flavour. A heat-treated cultured m |k product
Béggﬁ;%%)%hurt does not contain a |live bacteri al
culture, as the culture is inactivated by the
treatnment. 25 It was recogni sed at the begi nning of
Maje fhedst h@‘@wtr@lwvel)t tshert bebelfelives duedof the plhsence of undesired

nt.a c
cop SR HcR s Yool HCROEL C BB YBH U R, Elose pgpsivea
spoidagegamidsodien rdretr the fdods inediblet ur es of |ive
m cr o-organi sns, defined as probiotic, exert health

benefits beyond basic nutrition upon ingestion in

It B&mbah o Hdedetsunddirabldahizapfdhistl idfdod b ta vaﬁeﬂyrwmﬂioas the

add these fDr obj otic bacteria to foods ee and
m@ép%qﬁ)@re hich is heating. Heat treatment can s1gmﬁcantly improve both the

safety and the keeping quality of the food. In particular the shelf life of the food can be

:1

extended.

However, properties such as the taste, texture, and nutritional quality of some foods can
be compromised by a heat treatment. For example, heat-treated meat can have
unacceptable cooked flavour. A heat-treated cultured milk product such as yoghurt does

not contain a live bacterial culture, as the culture is inactivated by the treatment.

It was recognised at the beginning of the last century, that bacteria used for the
fermentation of products such as yoghurt, are of benefit to human health if consumed
alive. It is now recognised that certain cultures of live micro-organisms, defined as
probiotic, exert health benefits beyond basic nutrition upon ingestion in certain numbers.

(Holzapfel et al). It is known to add these probiotic bacteria to foods (Lee and Salaminen)
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WO 2004/ 032655 PCT/ NZ2003/ 000224 for delivery by

i ngestion. However, it is difficult to deliver such
whamiesiess i n sufficient nunbers in a food thaPCT/8Z2003/000224

subsequently heat-treated. 5 It is an object of the

present invention to provide an inproved or

alternative nethod of treating a food product, and /

or to go at Ieast some way to overcoming the problens

encount riar t... SUMWWARY | NVE
fof IR % Pkl HofGv i RBRiIL ROSRIG® atstae B i oltiient
nuifte3dal a Godtth&tds subfeqaedtDadaceenisd. Sing the fol I owi ng
steps: selecting a food conprising at | east one strain
of a culture, said strain capable of surviving a
pressure treatnent at a predeterm ned pressure and 15
pH, and subjecting the food to a treatment pressure at

It tsrarmw/of the mmatem@wion del prqyrcb%un@romﬁexr a@lterngting method of

2 T B3O LR RSB0 Bl ol

ent:anm&ﬂ.ra:tbwithﬂreqmsnmes according to the invention may be
sel ected from 350MPa, 360MPa, 370MPa, 380MPa, 390MPa,
400MPa, 410WPa, 420WPa, 430MPa, 440WPa 450MPa,

SUMIMARY GF IWWENTEONVPa, 490MPa, 500MPa, 510MPa,
520MPa, 530MPa, 540MPa, 550MPa, 560MPa, 570MPa,
580MPa, 590MPa, 600MPa, 610WPa, 620MPa, 630MPa,

I R MR e brocty E RS mb B L2 Barp LH4R) B

the fdlawing steplj ected to a pressure of at |east 4OOI\/Pa 30

o pi 1 oy SHBERE FodR' cobdbfistl 6 R g gl B4 255011 i ain
.2, 3. 3papabk, of uiyjvissy ﬁpregsu?e tréatBent 3t Q,préﬂefénnﬂaed preésu&; and
.3,

44pH45d’ 4.6, 4.7, 2

- subjecting the food to a treatment pressure at or below the predetermined

~POO

pressure, wherein the treatment pressure reduces, delays, prevents or

eliminates growth of spoilage microflora.

Useful treatment pressures according to the invention may be selected from 350MPa,
360MPa, 370MPa, 380MPa, 390MPa, 400MPa, 410MPa, 420MPa, 430MPa, 440MPa
450MPa, 460MPa, 470MPa, 480MPa, 490MPa, 500MPa, 510MPa, 520MPa, 530MPa,
540MPa, 550MPa, 560MPa, 570MPa, 580MPa, 590MPa, 600MPa, 610MPa, 620MPa,
630MPa, 640MPa and 650MPa.

Preferably the food is subjected to a pressure of at least 350MPa.
More preferably the food is subjected to a pressure of at least 400MPa.

It is envisaged that the invention may be performed at a pH level selected from the
following: 3.0, 3.1, é.Z, 3.3,34,3.5,3.6,3.7,3.8,3.9,4.0, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7,
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WD 2004/ 032655 PCT/ NZ2003/ 000224 4.8, 4.9, 5.0, 5.1,

5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9, 6.0, 6.1, 6.2,
Wo2®4/082685 6.5, 6.6, 6.7, 6.8, 6.9, 7.0, 7.1,PJI/RZ2003/000224

7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9 and 8.0. In the

preferred enbodi nent, the food is at a pH of between
3.0 and 8.0 when subjected 5 to the treatnent
pressure. Preferably the pHis between 3.6 and 4. 8.

ef erabl i O.and.4 6.
B e St B S Sohr o oOneY el o o bS S 67
6.8£6.9,00019d, G2 78e7.4€1.8Ch&A. 7 78NTY.0iadd 8.0e9gr ees Cel si us):

0, 4, 5, 10, 15, 20, 25, 30, 35 and 40. Preferably the
food is pressure treated at a tenperature in the range
Inlthe ?re‘f&ﬁaﬁ%ﬂ)o@ﬁﬁéﬁ,%ﬁe F0d49 atdeSHT @€ BettwebiS 8.0%nd B@S¥hen subjected
preferably the food is pressure treated at a
torthoseatientPEesFyet he range O degrees Celsius to 20
degrees Celsius. 20 In a preferred enbodi nent, the
food is pressure treated after packaging. A preferred
Prietapablyathe pidis bgtwteen 8 loiand 48pect of the invention is a
cultured dairy product. A preferred cultured dairy
product used in the invention is yoghurt. 25
Mokt peefoabiyiie fHIi bst@een0R0 ad 26.0duct s used in the
i nvention may be selected fromyoghurt drinks, dairy
desserts, cottage cheese, cream cheese and cul tured
PREYRH 8d85eratics hokhisH iR tihRhisn Ahy bLbéiiRed 88d 1ol From (in
aspect of the invention are selected from 30
degzges Slaiis): 1004, RdP.dSpRP,123530:180 ad 4BAL deposit nunber
NVMB7/ 09515 dated 18 August 1997, Bifi dobacterium
| actis HNO19 AGAL deposit nunmber NWB7/09513 dated 18
Pi3feribl 0Glty 0850A55is P@TésBiiz0(dafd0224 a Ategnpetatt®9In the range
0 tre oc&u thernqﬁhLlus St 10, Streptococcus
FEY s 12 *ggecs Geli¥Sohaci 1 1 us hel veti cus Lhl,
Lact obaci |  us hel veti cus Lh5001, Lactobacillus

del br ykei i
Most pret%ra ly the food is pressure treated at a temperature in the range 0 degrees

Celsius to 20 degrees Celsius.

In a preferred embodiment, the food is pressure treated after packaging.

A preferred food according to this aspect of the invention is a cultured dairy product.

A preferred cultured dairy product used in the invention is yoghurt.

Alternative cultured dairy products used in the invention may be selected from yoghurt

drinks, dairy desserts, cottage cheese, cream cheese and cultured beverages.

Preferred strains of culture used in this aspect of the invention are selected from:
Lactobacillus acidophilus HN017 AGAL deposit number NM97/09515 dated 18 August
1997, Bifidobacterium lactis HNO19 AGAL deposit number NM97/09513 dated 18
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subsp bul garicus Lbl, Rhodia MY900 (comrercially sold

by Rhodi a under the trade nmark "My900"), Rhodia
wOonrmes326Rhodi a MYE95, Rhodi a MYBi 06, Rhodi a TAPGONZZ03/000224

Rhodi a LH100, Chr. Hansen ABT4, Chr. Hansen YC- X11,

Chr. Hansen ABT3, Danisco Vi, Danisco Yo Mx VW

Dani sco MSK M x ABNI -45, Bifidobacteriumlactis Bbl2

(comTerci ally sold by Nest| e under the trade mark

ARl A0 PR Dol e, SRdedta, dapepiines swo,

detkﬁ@éi]lu.ﬂhdvaiaubthtﬂaoméaczﬂﬁmkeﬁ@ﬁzcusmﬁ091 r Ractbacillus delbrukeii

d
bR TPy ok MDD Gotpimereilypoie By Ricdie Jedeche tade
m&R MNTEOR0™) RaddiaRdivTes, SRRiINUIYEDS, Nawdi{aal B, th&!iaarAOGO

second aspect, the i nventi on broadl conpri ses of

Ripdianloid L&), Ghr-ddamsemgABT.doly; HarsspyG- 1thhthalsﬂeeFPd3T3 Danisco
VEab&fdch b g/n%W Bglﬁg e| nggM%gAEB%ﬁsﬁ Oﬁ d%(f ?érﬂmpfacﬁs Bb12

cul ture, strain apr0|o
(0@9@18@12%1}’@01@; by vINesitla ginderp thessadeemprke B b1, &f dabacterium lactis

WS 49 LR 34 Sy Bl s LRl o

thq*:reﬁ's Fhe &tram!h ddentified he St 10¢ 8t4%0 Wh1 pLEﬁE)ﬁ f@;irlﬁﬂué‘alesoommermally
ents or t.es growt h of_spoil age
avi e e H s Kescardh G damte bRl o NoRh QYO sl

be either used to fernent the food, or may be added

to the food directly. Probiotic strains used in the

Inja,soeond |am°hﬁ3¢ ipventen bieady compriges of aimgthod pf treating a food,
co@g g ium 25 preferably Bifidobacterium

cti erred probiotic strains used in the

inventio ﬁelacrtmgaéb@htoathuﬁngym 18isf omboitrairt effai cuttude psaid sirain being

HNO19 AGAL_d i t, nunber 7/ 09513 dated 18 Auygust

1997, and p]@%g)o(g%o%tﬁa&? ePPERr %ﬁgﬁu{yﬁ% g Eessyg e sat a

Bb12 ( Nesptddefernainel piesshie ahd @H, &kt 4 WO 2004/ 032655

2
PCT/ NZZOO /ch%%g %w food to a treatment pressure at or below the predetermined

pressure, wherein the treatment pressure reduces, delays, prevents or

eliminates growth of spoilage microflora.

It is envisaged that the probiotic may be either used to ferment the food, or may be added
to the food directly.

Probiotic strains used in the invention may be selected from strains of Bifidobacterium,

preferably Bifidobacterium lactis.

Preferred probiotic strains used in the invention are selected from Bifidobacterium lactis
HNO19 AGAL deposit number NM 97/09513 dated 18 August 1997, and
Bifidobacterium sold under the trade names Bb12 (Nestle) and Wisby 420.
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O her preferred probiotic strains used in the

invention are selected fromstrains of Lactobacillus,
wee@hesmbd y Lact obaci | | us aci dophil us. Mst pre¢ENaDI0§/000224

a probiotic strain used in the invention is

Lact obaci | |l us aci dophilus 5 HNO 17 AGAL deposit

nunmber NM 97/09515 dated 18 August 1997. Usef ul

t r eat ment pr essures according to the invention may be

Oﬁxg%ﬁﬁ%tggrpegf o'f)ié %%ﬁ, SB(S:C%)%/P h&g% n’i)’v}g (mz,gre g&g?ﬁy%aﬁ%%ostrams of
LaAtbvBys, @mway LAQEDRA s 44PHilus500MPa, 510MPa,

520MPa, 530MPa, 10 540MPa, 550MPa, 560MPa, 570MPa,
580MPa, 590MPa, 600MPa, 610MPa, 620MPa, 630MPa,

MB&GVERrB %&Ngﬁ’e stk Qs B el dntiof8s Q’fa@l%@%zﬁusl cidd, g)hzlus

| east 35 Even nore preferably the pressure |
HYP17 AG4L @B@?mebeﬂl‘l%?ﬁﬂﬁ1‘5éiaSPdt1ﬁé\qgﬁ@§§%? e is at

| east 500MPa. It is envisaged that the invention may

be perforned at a pH level selected fromthe 20
Usefill | troaiomeant pBes@yreBactordg2to thednvedtidn nBiyShe &ldbted3fidin 350MPa,

4, 1 . 4, .5 4, I n
soPEbay S 2itup ctbonthsoaofiufe. Ak alovPa sthis dppes ssonea
45bbmagesnm£z 4T0NP4, $30MIP4) ONPRC 566MPA, 0510Nﬁ>at SEGNIPE H30MPa,

ferred conditions of te rature are
a0 B5upi se0hPar 1P qiOMPag pONR, GONTE: 610MPa G20MPa,
6gbmad6mdt6lgmgventl on broadly conprises of a
net hod of treating a food conprising the follow ng

steps: selecting a food containing at |east one strain

M&fe Qé,%ﬁé%ggu&.qg Ltli £i3 30 strain capabl e of
|v n

ressure treatnent at a predeterm ned
pressure and pH, and 5 WO 2004/ 032655
PCT/ NZ2003 224 - subject] the food to a
Evepghcir?r%rﬁ?r???% QFEéSIg?lS(#iCBgﬁg ﬁe pr edet er ni ned
pressure, wherein the treatnment pressure reduces,

del revents or elimnates growth of spoilage
AlFﬁﬂ&f’? Flp’égeapressure is at least S00MPa, g P 9

It is envisaged that the invention may be performed at a pH level selected from the
following: 3.0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 4.0, 4.1, 4.2, 4.3, 4.4, 4.5 and 4.6.

In the preferred embodiment, the food is at a pH of between 3.0 and 4.6 when subjected

to the treatment pressure.
Preferred conditions of temperature are as noted for the first aspect of the invention.

In a third aspect the invention broadly comprises of a method of treating a food
comprising the following steps:

- selecting a food containing at least one strain of a protective culture, said

strain capable of surviving a pressure treatment at a predetermined

pressure and pH, and
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5 Preferably the protective culture is selected from
those used in cultured dairy foods, fernented foods,
W@ omkmeskentat s, veget abl es, sal ads, cook-chil | ePCT/N&2I®3/000224

ready-to-eat foods. Such protective cultures include,

but are not limted to, probiotics, bacteriocins and

acid producing bacteria. 10 Preferred conditions of pH
and tenperature are as noted for the first aspect of

the inve a.fourth aspect th [

consi sts \Ttﬁ ‘g’ﬁ‘g ﬂbes@ogfto adrepigien p‘i???é“o%é"f @%\%g'lt ggfegl:tﬁm‘ined

i n a foogrestie,b@h&Vh B8Rt Behtibnta ﬁf@ﬁ@ﬁes wd@cds! Ql@fag? 2 Nprevdnts or
a predeterm ned pre sure such. that' undesired 1
wicrofloﬁén%34¥|g of spodlagsmicrdlorhe bacterial strain

survives, said bacterial strain being selected from

Lact obaC| |  us acidophilus, Bifidobacteriumlactis,
Preferablib thei potsetiveaeilepis selestadNBam thessl usgé posittuned roiry foods,

97 teri,um
ot R R i bt s Ao GRS b, Pegdyto-cat
foddsy 8sth préte&itie clturepinomde busart: het lmindd toysroltblidd, bacteriocins and

S(}e‘ir)egt ocqccus thernophilus St49, Lactobacillus 20
i (V) °l“l§33§1 “®Hf  Lact obaci |l us hel veticus Lh5001,

Lact obaci I | us del bruekei i subsp bul garicus Lb

Rhodia MY900, Rhodi a My105, Rhodi a MYE95, Rhodi a
Prkemied gondifignsqefa PH Adotemprginte argeo@otedrfor g fissh raspmrof the
intkionHansen YC-XI 1, Chr. Hansen ABT3, Danisco VI,

Dani sco Yo Na VW Danisco MSK M x ABN -45, and

Bi fi dobacteri um sol d under the trade namss Bb 12

Tn g Sbed Utk i calidn d6isteth pRtke o 18 GlaHa0G 1 Skl food
totbe stljectdd te atpranire trpatasat at @ pfadetchrined prssakxomuth ﬂlasmgifkd
about 10 mi.n referred ti nes nmay, be el ect ed
031%”5 &@8%@6@@@&%%@6&% bt s o Wstesiahatranspeing
sefeeRd idth: LOKBRIDN UsidofMius SBIﬁ%Bﬂzﬁﬁengm%d’t‘z‘é tEa%tobgczllus
m nutes, 4 ninutes, nm nutes n nut es m nut es,

8
acifop{iesFINGL7 @@Ahdﬁmwua}beqmm%b%da@ L@mmﬁt%za%
Bz}?QJIJaH%%%%&Q@ﬁ&ﬂ ABEL 4By, ﬁ&h&%ﬁhﬁ@%%‘@' Bt 18 dbust

food treated by the netho escri bed herein.
1997, Streptococcus thermophilus St10, Streptococcus thermophilus St49, Lactobacillus

helveticus Lhl, Lactobacillus helveticus Lh5001, Lactobacillus delbruekeii subsp
bulgaricus Lbl, Rhodia MY900, Rhodia MY105, Rhodia MYE95, Rhodia MYBio6,
Rhodia TA060, Rhodia LH100, Chr. Hansen ABT4, Chr. Hansen YC-X11, Chr. Hansen
ABT?3, Danisco V1, Danisco Yo Mix VW, Danisco MSK Mix ABN1-45, and
Bifidobacterium sold under the trade names Bb12 (Nestle) and Wisby 420 (Wisby).

According to the aspects of the invention, the foods may be subjected to the treatment
pressure for between about 1 second and about 10 minutes. Preferred times may be
selected from 1 second, 5 seconds, 10 seconds, 20 seconds, 30 seconds, 60 seconds, 90
seconds, 2 minutes, 3 minutes, 4 minutes, 5 minutes, 6 minutes, 7 minutes, 8 minutes, 9

minutes or 10 minutes.
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The invention may al so broadly be said to consist in

any alternative conbination of features as descri bed
w@rooghsasss i n t he acconpanyi ng exanpl es. Known PCT/NZ2003/000224

equi valents of 5 these features not expressly set out

are neverthel ess deened to be included. BRI EF

DESCRI PTION OF FI GURES Figures la and I b are graphs

showi ng t he effect of varying pressure treatments on

o TR DRI b 500, o0

pressure treatnments on |levels of viable culture and
spoi | age organi sns after 95 days of storage at
Thgeigyadion e%frysﬁa%%r%élwba §7id 13 coptRlsint Y aéﬁen@eYe srambmatwn of

feété‘:%é{ L0 QeRFBS&P HF ShdwhER! B HcSordin g%kém quivalents of
culture and spoil age organlsns after 5 ‘days ?

thesp dratiyes not egwessbygeea acalesterthelessiegmed tmbfshgknéect he
effect of pressure. treatnents perfornmed at different
pH | evel s. 20 DETAI LED DESCRI PTI ON As nenti oned
BREEFEDESCREPEI@N OISFIGURBSessure treatnment” or "UHP
treatment” nean ultra high-pressure treatnments. Such
treatnments are generally accepted as pressure
Fijurea1and sib &% y&pﬂ@%h@ﬁvﬁﬁgsﬂfee&fe@f oﬂtvaﬁyﬁﬁsﬁreﬂéﬁgé\/ﬁéatments on

This is also known in the art as "high pressure'
Penjgilygm H}R‘#‘b@@é@g}é‘%“i@s@ &W%? Hisphd bdrlgloﬁ’f ayh pressure
processing” (HPP). A pressure treatnent is understood
to conprise the followng steps: placing a food into
Figure 2cchaw the eliedt efevarying) pressre treatinents oB develsrofiviabigycultuge and

o B BRI bR b A B 84 S S e

sét pressur
PCT/ NZ2003/ 000224 - hol ding the food at this pressure
for et dtime (terped the

Figite oY o e EY BB eSS EFREHS PR ST e el et

spbil 428 oidARismb afffiers APSlof oryd 120 UbReds@biud The

characteristics of the high-pressure equi pnent used
m ght affect the conditions

Figure 4 shows the effect of pressure treatments performed at different pH levels.

DETAILED DESCRIPTION

As mentioned herein, references to “pressure treatment” or “UHP treatment” mean ultra
high-pressure treatments. Such treatments are generally accepted as pressure treatments
using pressures of at least 100MPa. This is also known in the art as “high pressure”,
“high hydrostatic pressure” (HHP) or “high pressure processing” (HPP).

A pressure treatment is understood to comprise the following steps:
- placing a food into the chamber and sealing the chamber,
- raising the pressure in the chamber, and thereby the food to a

predetermined set pressure,
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required to successfully performthe invention. In
particular, the tine taken to achieve the treatnent
wWEe@smsasss and to rel ease the treatment pressurBCT/NAN03/000224
the food, and the accuracy wth which the treatnent
pressure is delivered and controlled may influence the
outcones, particularly in situations where it is not
necessary for the food to be held at the 10 treatnent

pressure.for eci.able tine. The nature of the

or essur e P @épgta&r‘g ﬁfg&% rag Jg QIGF%%F I8 ipﬁedft@ﬁﬁlgf’%\?‘ﬂ’ree&mned the
f 1 uct uat itemmenttithé)lwelltiaad @ thofdaife)dand ng treat nent. As
such, references to preferred tepperatures durin

pr essur e 'HFaEDe Wrgsw‘%}m#@cpp@gg@%%vmgéh%fo he

food or beverage before the pressure is 15 raised. As
nmenti oned herein, references to "food" or "foodstuffs"

Thenehamapteristicsr ofe thenpigh-pyesepive requipmeyto gsedr might iaffect tief dongitions
' j d 0 B d t f.rui,t

pARRRE Sy AV 1 A8 BRI ' e

treatmgnt pressirhardeforreleasefthe teatmenttppessepdidnage fobd; raad ke curacy

ef er. .t o _cont.anm nants such easts an ul ds,
© e e HOHEhE st & oot Roaftied! s auspe the
outeies/pafticuiflgl in SihAlibAY wikirgR M Sdthedddstly R VIR BOAR) RIRM at the

their functjon. References to "spoilage" refer to the
tregpmacnt REeSSUER 108 AR APPEF4AbIS WRE i n food or foodstuffs, and

the effect that this presence has on 25 the various

properties of the food (e.g. shelf life, taste or

¢ &f therpreesuem reaimantepraeede resolts fretempdabire dctuatainayin the
V, [ I nat i Il mcroflora, .

wBBE08 it REaichly DEL 60, RecrBR 18 Ml el auvnine
prespwic t@gferenis cefof fodhateatperatureiafthe Yaidast beveragedsctore tHeakessure is
rai\’\hcfre such inactivation is required to neet food

S ety labeling 30 or regulatory requirenents. 8 WD

2004/ 032655 PCT/ Nz2003/ 000224 As nentioned herein,

references to "protective culture" refer to a live

Avgeitioned baeip, refrenetios fepdier afperstefs”tindudee forienamele yoghurts,
yoghirt 8k Rififlch@its, Mii daiﬁsprmfs‘, 8 REHE] it jfuices, beverages,

references to "probiotics” refer to strains o

speyh drinks; andithe ikeeal t h

As mentioned herein, references to “spoilage microflora” refer to contaminants such as
yeasts and moulds, food-poisoning bacteria, pathogens, naturally present bacteria, and
starter organisms that have completed their function. References to “spoilage” refer to the
presence of such organisms in food or foodstuffs, and the effect that this presence has on

the various properties of the food (e.g. shelf life, taste or texture).

References are made to the reduction, delay, prevention and elimination of spoilage
microflora. Such references encompass situations where existing spoilage microflora are
inactivated, in particular where such inactivation is required to meet food safety labeling

or regulatory requirements.
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5 pronoting and i mune-enhanci ng properties. Such
strains have an ability to survive in and col oni se
w0 b@4iosaeeSt i ne and gut, and are well known in PCENZRM3/000224
As mentioned herein, references to "surviving"” a
pressure treatnment refer to the survival of strains
i n useful nunbers. For exanple, in yoghurts,
"surviving a pressure treatnent 10 neans that the

nunber i ntact V|able rter o n aft r th
A PR herdhy FermPhs o o erfeiti SR BHFF 814 Tve clfture dha
preduzactameiabalite thAeerhibiyg anfiinRestidl actefityni ti on and

regul ation (typically one hundred thousand col ony

form ng units per gram or hi gher). Wth reference to

APHRRIRE Brein, TEHeNhVdsNE “pPBYoticef f‘crfertte sErQﬁs %T'gg I‘lé)&' health
i nt act pr. obi Ot| c or ganl SN requl red Osage

promeféng: and igimuneenhangme) propestiesf Such %ttayplhaab layy abiliey to survwe in

{0 S per gram or
enfl O0A S b RRUTAR OB ard el BRCRIB LS O D57 o
non i nvasi ve nature. VVth appropriate eqU|pnent,
st an he treated in th

AL BREERHL b e Sheirpirsy o outiing ba RS Pestbett i oo surviva
of @il iBiseful nuliBérs.e Fan@latples 81 yophusdd, 6 @eling® @ hidsbur€ @Batment

be treated in 20 pott|les and cul tured dalry rinks can
megas {hap the aymbgr %@Fqct Hablestagter eganisny after thaipregsyre tigyment are
sudll ﬁﬁt By Qﬁﬁgf* gﬁn&é?dé"?ﬂd@ﬁ’c &Qk'%leiﬁﬁﬁgﬁ and'fx l%ﬁon ftypically
yoghurts containing fruit s or urt pure

ong dugilred thonganrh geldny flermifg ooiés permgrb@ orr kigha! |W1th reference to
pr@\:fl&t?crs d%ﬂr%?vﬁt(%’t IHaj} H:?er i Ml%rﬁf.l n%er \r’]},"bi[?tact pgfl%gtb Oc?rgaélés\é]s required for

ready con precr ab ers
a dnsagealehenrmgesmddwﬁi e qoantisy dﬁfoed (typiealiyeiid huidredtiousand colony
fconsu r and / gn ggul atory requirenents. For
OLINg UNES REE EAMP MIENTE: desi red ni cr oor gani sms (f or
exanpl e, yoghurt cultures and / or probiotics) and
the undesired m _croorgani sns such as contam nants are

A jdesipable fegtpge oS UHR Arestment it dls eon-ingasivst patereof With appropriate

t
SR ALY N0t B0R0 o el LtV e

bei diggnibutéd tocthe kensuiner ins Forsshmple, sab o5 stb]‘r@cyoghuﬁt oadb¢ treated in
pogFE ahd gﬁ%{'&eg})}qmlc%%% Itlxégtte(? %xbﬁ{%g'l blo S Cﬁgsglgg cgf)argg? may

m Cr oof gani sns,
alsodetapplicd te uow-hvmoge’meousribedsrmat ad yoghigieS contaidnPa6#, nuts or fruit

These desi rabl e bacteria could be
pur

It is also envisaged that foods can be treated in accordance with the invention when they
have already contain appreciable numbers of spoilage microflora, and are considered

“borderline” by consumer and / or regulatory requirements.

For situations where the desired microorganisms (for example, yoghurt cultures and / or
probiotics) and the undesired microorganisms such as contaminants are in the same

sealed container, a method of selective inactivation has been identified.
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typi cal yoghurt or probiotic cultures that offer a

health benefit if consuned alive or live 5 protective
w@iosss t hat can i nhibit contam nating PCT/NZ2003/000224

m croorgani snms. The invention offers the ability to

preserve the quality of foods containing a live

culture that is of significant commercial value. In

particul ar we have found that we can produce cultured

[ d h,a aghyrt .t.hat cont ai dant
1t i} Aok, B P el i REur s SR bubicia OREHS 2l Rileptyhat
indceivhaterspoli i rhid@eloRyorsitir hagented Bicpddr@indsmss bifthin &fhich desirable
yeasts and_  noul ds. The invention_may al so be used to
baﬁtF%l eV he feRatrent 1ig sl 61&9139?% 1 s§ipRje dcteria could be

ty;il@dl' St b ﬁf@bl@ﬁ@ BliRfriCth sty 5@1ea1’ﬂ4 ﬁéﬁeﬁplf 'cﬂﬁgu&\éﬁ Alive or live

eeping quality due to reduced 15 m crobi al
pr@mﬂvaﬁvlﬁa@q that cgn inhifeit ¢amgpmingting eniprgerganibined i s a met hod
of treating foods containing a live protective culture
that is capable of inactivating spoilage mcroflora.
Th‘Ehimenﬁomoﬁ“&s thraabilﬁlg tol predervo therqoality e f tibuels cSﬂﬁﬁmg alivk culture

e g BT SHbEL b v PR o proac

cunme@ diity prodeds (subh bS ydghurti th@Gohiaing abliddahtvel diltGres) K98 an
gﬁdt{hen treat the food at a pressure suitable for

extegird delfi g dug e redyardks snodlagenby: srevlagampriapilor.oruch s ypasts and
m MPa for 5 mnutes or 450 MPa for 1 mnute or 460
MPa for 1 second or 600 MPa for 1 second. Strains that
survive the test 25 pressure treatnent in useful
[ th ef.ul .
TH A B A B s o A OF fodF ol et an
abymiyuot fise pfmlﬁe(ﬁcu IculuIermm"am&ﬂpmah kbé‘pingW godléy dife to reduced
viable starter eci fied m croorgani sns)
mlgrﬁglé’i ‘F‘?nzade?Kg’to&ﬁB‘ﬁ}aé i dentity, product
definitions or 30 regulation (typically one hundred
thousand colog% formng units per gramor higher). In
§91§le’é%@f‘é1 isf mefber of patine foorls contaming sy petecive culture that is
fd 6f {netivaBRE YhoilidBRRIEDHAGAN THRAPOLAE carl Be ¥R
AR AN I, Phropas cadbelkd to improve the
Saf@ﬁ/cﬂnéﬂiﬁ@mmmlt}étfosﬁmhfmdat a sufficient dose is

ingested with a specified

One method of identifying appropriate cultures for use in the present invention is to
inoculate strains into a food and then treat the food at a pressure suitable for controlling
the undesired microorganism, for example 350 MPa for 5 minutes or 450 MPa for 1
minute or 460 MPa for 1 second or 600 MPa for 1 second. Strains that survive the test-
pressure treatment in useful numbers are identified as strains that may be useful

according to the present invention.

In the case of yogurts, “useful numbers” can mean the number of viable starter (or
specified microorganisms) specified by standards of identity, product definitions or
regulation, (typically one hundred thousand colony forming units per gram or higher). In

the case of foods containing viable probiotic bacteria, useful numbers can mean the
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quantity of the food (typically one hundred thousand
colony formng units per gramor higher). 5 Once the

W@ eootabdeys t ol erant strains of culture have beePCT/NZ2003/000224
identified, a food product can be nanufactured
containing that strain of culture. Alternatively, food
products known to contain pressure tolerant bacteria
could be identified. The food products can then be

bj. e r.essure t pent..under conditjqgns _ which
itk BE b E61e cRoRHERRIE 2o Bl T Riratidost R Bperled i s recitiea
quahlityvefshie ¥oodaltypidallly bae hehdred idusihnl @blbay Forfite tbitLper Bam or
hl&ge nmet hod of sel ective inactivation can be underst ood
reference to Figures 1 a and |b which conpares
the levels of desired bacteria (commercial starter

Rhodi a My900 and spoilage mcroflora ﬂ(l n
Onger theysitably toleram sainpehfulivrg haymbeow idgntified, a foasproduct gan be

mBfacturdd cbﬂtan&%ﬁfh@t LRuin tof' %ul\ltﬁ'g hﬂftér%lé Efu:ﬂ)oecf: él%%gétg known to

various treat t pressures
contaito pressulé ta eraptr mmmae:ouldelm Talemti fiegt "ﬂllmofdodéiﬁﬂddttt%acantthm be

U r. of viabl tarter ter| ne hud
suféPRet i Bt FefmRhing S srprCoft whish afs Bioom (et Vg spoilage
micheflof®) butalicy survigsitof v}&tseléctéd)s&ﬁﬁ@if%uia&h ow d etection
limts. After a pressure treatnent of about 430 MPa,

t he nunmber of viable starter bacteria is one hundred

THHE héthed oP.‘Rillé?:ﬁiée m&maﬂgn H&H ﬁesurﬂ@fstoog rvﬁfﬁ I‘Bferéﬂc? ?@Fi’gﬂk' Ya and

the mould is reduced @y | east 0og cyc
Ci

lmwh@b rcoprmmes thaevele of glesiretiftiagieda I(CQImnqmclel/ s;tmterslpmduaw%())
t fi t
oo B choted o iRl AUIHR Kol o BRF LS S
4.4duFigupe i a, gheaynghuris mbj eeteqb toexmmuusetréatmait wedstures for b €@fR of one
Sef_‘?“gu F\é}ﬂ@ Br'\e{%%ﬁee%r%&%ﬁ:a? 4§(ﬁ%ﬁ>&:{ﬁg C y Of gtlar?er blactena

istone aivilRid PilEses %Rﬁyff@huﬁg tuh#® perf %r rHl Ireﬁut tﬁétrﬁduld is
reat rent of about 40 e ‘nunber of

infseiBEd 1l brIoNABicERormlimaS. dhigr ﬁHWG?‘Jé%I‘I?ﬁUPPIFtGﬁ abayit 430 MPa,

th6 ALRBY OVIAbIRGtH2 bict i@h@
pr eSSUI; e tlr eat rtnant 0(1% agdf;losg‘{]ﬁgﬂggarﬁga 3 cd(f{f)ﬂffg ertg per

gramer higher; bet thg menld|isreduced by af sgst @yidog cycdesdn atlmher (this may be

PSSR el S PRy P DAL g oo

thpr eeswndredfcolodgdorag writshvif gloeld, pea igtdngugftert memw tekatment of
n er, reduced to levels b w

1o o, M, A i et st e bt o Bigteabs Sho yoghurt i

subljected 16 /afipWy eedt@bhtyprbdsOrits IROH tin®N6f five minutes. After a pressure

treatment of about 400 MPa, the number of viable starter bacteria is one hundred million

colony-forming units per gram or higher. After a pressure treatment of about 350 MPa the
mould numbers are reduced by at least one log cycle, and at a pressure of about 400 MPa,
the mould numbers are reduced to levels below detection limits. However at a pressure of
450 MPa or higher, although the mould numbers are reduced to levels below the limits of
detection, the number of viable starter bacteria declines appreciably from about one
million per gram at 500 MPa to only about 10 per gram at 600 MPa. Pressure treatment

conditions may be selected based on considerations such as the level of protection against
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30 mllion per gramat 500 MPa to only about 10 per

gram at 600 MPa. Pressure treatnent conditions may be
W@ 200e08%685 based on consi derati ons such as the PEVNE2008/000224

protection against 11 WO 2004/ 032655

PCT/ NZ2003/ 000224 noul d spoil age required, and the

| evel of contam nation before treatnent as well as the

nunber of vi abl e desirabl e bacteria required.) Figur es

| a,and, | b sho ar.yin ress tre nts
gl 3Rk R S ) KO B e HBBRGR A Sl e
nufober éfhiisblé mtralnebacE&ialreqdiﬂeHglm moul d shown on the graph
as solid synbols) while retaining a desired
m croorgani smin useful nunmbers (Rhodia MY900 yoghurt
Fléiré‘sr 1£4nd-1bRREW tRYKIWPY&Ying ];P&SGE %Xatﬁﬂeﬂt@ |cb199$ ﬁ‘s@d @(9 [hRAR an
|lustrate a treatnment™ w ndow wth
uné?ﬁlfﬁé migrgorganism (ia ki instapee Penidilliam reouid @hqym gathp graph as solid
LhLO0,.
y%le gja#zlhg%’ Ireetgﬂﬂk%%go ?rrg& grg 1%58%% 'Hsei*uf‘ %&ﬁltééé‘ kB o00
yoglmﬂ staiter olvipest symbalkolThe @ey( hlghhglaed lpaﬂ;ioas |1ld).tstrbls)a treatment

a eC|f| rotecti aln t certai
I.H%E] oW 8’6‘?%’61 fné:héﬁe( ?_%?pf Lyaugpmggs $o ﬁquia I Iﬁcroorgamsm viability
anfFuhdegiRédbdo)amifiit haptihaties tay Be %ﬂsﬁéﬁ es may be added
directly to the food as a viable starter organi sm or
starter adjunct organismto inprove mcrobial safety

Softfe dultfreb @ﬂijpl%ﬂﬁjce]aﬁtlﬁﬁ&tob&l‘ hﬁf&b&ﬂﬂ% ?)5& bs @&%‘3&5 ), that impart

tenperature abuse on distribution st orag
spegifice rprateptica  agaipstt eertpie misedprganismsr dHolzapfeb atu alstCaphce &

Fil L ARG APLGHS LAl PRl I g o
orgapisns af etated adubsteopganitmi mcnmmoveaMmblah‘safeﬁyhef teofodd and
0 Pr.obi t| C ba a.can co(ﬁ gered S an exa

le .
pafpulghi? prict et e By e i B e ionpeet Anahergative

wa@ﬂo ussdudie Billturdilie ff firfeternhdn® hidafprraefuBstrd to%Jrodu@@ thé desired
m § fm n), Protective cultures can be used in cul tured

pcd then inaghivateihe quite der salesu sebsegins ncorporation nto the

fooleget abl es, sal ads, cook-chill foods and ready-to-eat
neal s. 25 Usi ng the nmet hods taught in the present
invention, it is now possible to extend the shelf

Probiotic bacteria can be considered as an example of a protective culture by virtue of

their influence on resident intestinal flora (Holzapfel et al Lee & Salamin).

Protective cultures can be used in cultured dairy foods, fermented foods, cooked meats,

vegetables, salads, cook-chill foods and ready-to-eat meals.

Using the methods taught in the present invention, it is now possible to extend the shelf
life and / or reduced spoilage levels of some foods by inactivating spoilage microflora
such as spoilage organisms whilst retaining the viable protective cultures in the food to

protect against growth of other undesired microflora, such as bacteria or bacteria spores.
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life and / or reduced spoil age | evels of sone foods by

i nactivating spoilage mcroflora such as spoil age
wWor@ans®as whil st retaining the viabl e protectP@BNZ2003/000224

cultures in the food to protect agai nst growh of

ot her undesired mcroflora, such as bacteria or

bacteria spores. 30 12 WD 2004/ 032655

PCT/ NZ2003/ 000224 The invention consists in the

foregoi ng and al so envi sages constructi ons of which
Tltehmvelftmhloamlstg iy iheeforegrngpind alsoE0AMdREES onSinicioso o which the

anples typi cal contam nants were

ibggﬁn%%rggg% ed to the food products. The food

products mere then treated according to the nethods of
EXAMPLESenti on. 10 The nethods used to enunerate the

bacteria in the follow ng exanples are sumari sed in

Table 5 ("cfu" = colony formng units). Al cultures

In¥8fn@ of RicAfol8 firle! X E)f%? @él%ﬁt%muﬁﬁﬁe\%rg helﬁﬁzfgtélg adcﬁél to the

Cul ture CDIIectlon I n Pal mer ston
fogd arasnets. Thel leed pradvets wiege tmlazr@cbd Fnerdingrivahe mathods of the
inGeikibires used in the exanples and their respective
origins are summarised in Table 6. 15 The pressure
treatnments were done on Stansted Fluid Power FoodLab

T pTadis sk Sy G4beckindh gh TP AR 5y S i

Tabls$ Q‘Pﬂfu’gle déldnly) fornfﬁﬁg |u!ﬁ1t@x @ﬂpélﬂﬁlrééh%rs oBtalde8 FtdiE 'i‘ﬁe Fonterra
tenperature i s giv he temperature of the

Respaifhh &ented (iudiHies CBE?C&P% (i‘ﬂ?sc‘é? és%?@mmsonr NpgodNew Zealand,
unfes@ ORheRwike stht&dl! titHeCSnBiRhihdht RARHNS tusEP 3 2hdie %}ﬂﬁ?gm their

viable culture 25 A 10@6reconst|tuted skimm
respgefisicrogigins aesssumersisedinddableia. h | % of a cul ture of
Streptococcus thernophilus St-10 (FRCCC) and fernented
overni ght at 37C. The pH of
The pressure treatments were done on Stansted Fluid Power FoodLab laboratory (30 mL)

and pilot (675mL) vessels (except for Examples 10 and 11, done on a Flow Autoclave
Systems 2L unit).

In examples where a treatment temperature is given, this was the temperature of the

chamber contents before the pressure was raised.
Example 1: A cultured dairy product containing a viable culture

A 10% reconstituted skim milk (RSM) substrate was inoculated with 1% of a culture of
Streptococcus thermophilus St-10 (FRCCC) and fermented overnight at 37°C. The pH of
the cultured skim milk was adjusted to 4.4 by addition of lactic acid, and intentionally
contaminated by spiking at 1.8x10° cfu/g (Table 5) with a Yarrowia lipolytica yeast
(Table 6). The contaminated cultured milk so produced was then treated by applying a
pressure of 400 MPa for 5 minutes at 10°C. This process produced a product with no
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the cultured skimmlk was adjusted to 4.4 by addition
of lactic acid, and intentionally contam nated by

W@ piokiosegsat 1. 8x106 cfu/g (Table 5) with a YarPOWNZ2003/000224
i polytica yeast (Table 6). The contam nated cul tured
mlk so produced was then treated by applying a 30
pressure of 400 MPa for 5 mnutes at 10C. This process
produced a product with no 13 WO 2004/ 032655

3/000224 det tab . CO at|
Ao O R o o5t -, PP SO R Se(Bink: g starter culture
coutll $18.Bx 1004 (Ml 7 dga, Fabld3). cf u/g (M7 agar, Table 5).

Exanmpl e 2 Acul tured dai ry product containing a
viable culture 5 A 10% RSM substrate was i nocul at ed

Ehbils 3 i bl Pruck ToAGRAGL A WP, % o

of the cultured skimmlk was adJ usted to 4.4 and

i | b . 1x10 .
AR RSAPSRet SRR Yo B P b i s
Lis-600 1?(ﬁmgrce)ohnd lﬂaqmmed ovielnkghs at m;)fojd g%e @w& Gulgﬁw skim milk
e yin a ressure
éﬂ% 1 ‘ﬁ%@ %@Pﬂff@a&}%&%@@maﬁﬂdaﬁgaﬂgawp} DESC g (Fables)
wﬁl‘i’ aoteeh@gha@l Rol@ e Bﬁtm%oﬁﬁﬁh&ted’\@uﬁu?edr SiRis B'p?&iu@ed was

starter culture count” of 1.3 x 108 cfu/g (MRS agar,
them reeted Py aprksingl & pEssura of 40P iR fara mjnysesoatut°C. This process

[ r

pr&a&’t.g&a?n gjérg e\’ﬁ{:haﬁ)é ﬁet%}gﬁlg c?)ntax]ﬁ]taﬁh% %{@Bﬁ%ﬁ%bﬁ% aﬁrﬁﬁei a istarter
ctém@pmmfdszx Hificug (MBS aghr; TaflERCCC) and f er ment ed

overni ght at 37C. The pH of the cultured skim mlk

was adjusted to 4.4, and intentionally contam nated by
Etqmple 39 AtcuBudddafrygirodact cod@bligs )vixlé Buldurdeebr onyces

hanseii yeast (Table 6). The contam nated cul tured

mlk so 20 produced was then treated by applying a

AHO%SES'MesuBitra?bSQaé\ﬁ@cuﬁé?éd it 946 S cdfurd FGp. y%ﬁlekzz sub-species
process produced Pro uct with no detectab

bidgsicanihd hdtFRG e ard fermpntedoyesightrat AfCa The pHrqf dpe cultured skim
|y b

e L T

(Table®) wiithisl Relwavhiraars barjseid lytzsb (Table 6). The contaminated cultured milk so

produced was then treated by applying a pressure of 350 MPa for 5 minutes at 10°C. This

process produced a product with no detectable contaminating yeast, while retaining a
starter culture count of 7.6 x 10 cfu/g (MRS agar, Table 5).

Example 4 : Cultured dairy product with no significant live viable culture [control

example]

A 10% RSM substrate was inoculated with 1% of a culture of S. thermophilus St-1
(FRCCC) and fermented overnight at 37°C. The pH of the cultured skim milk was
adjusted to 4.4 by addition of lactic acid, and intentionally contaminated by spiking at
3.5x10° cfu/g (Table 5) with a pink yeast (Table 6). The contaminated cultured milk was
then treated by applying a pressure of 400 MPa for 5 minutes at 10°C. This process

14
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25 exanple] A 10% RSM substrate was inoculated with 1%
of a culture of S. thernophilus St-1 (FRCCC) and

w0 eqoamsessl over ni ght at 37C. The pH of the cul pai¥/md2003/000224
skimmlk was adjusted to 4.4 by addition of lactic
acid, and intentionally.contam nated by spiking at 30
3.5x106 cfu/g (Table 5) wth a pink yeast (Table 6).
The contam nated cultured mlk was then treated by

el eull’ S5 0 Sinsebiva SpumpeTaBt o SR AAsctvation).

Hierey) @indstatep COBUS twadiréducoP ol £4 kalol efigort @B110ALfNY (>4-log
eas}ﬂni>5 | og i nactivation). However, the starter

ingetiat bmgpfeéwegaatm@tm 4.4 x 107 cfulg to 6.8 102
cfu/g (>4-1og inactivation) by the pressure
treatnment. 5 Exanple 5: A yoghurt containing a viable
Examples e Ayoghuttueantaining andalede opltwiet h 7. 0% skim mi | k
powder (SMP) and 7.5% whole m |k powder (WWP), was
heated to 55C and honobgeni sed at 150/ 50 bar. The
A lyoghgeﬁiﬂkeﬂademiﬂ kithe®B0%hekim haillt polwder (8MP)idndal.5% whole milk

stea h.an held at th enperature 10
popgE TN s a5 308 ROBeemr Y Fo0RSCR i Hmogenised
millefras ek WeAsEH %°U‘m]a/§t9im BeatdWwhterb8thOind Seld at that temperature

t hernmophilus St-10 and Lb. del bruekii sub-species

for, 49 gripytes,sA&ter eapid copling3g 42{GRbecmilk: WasninpeHsted val He of a
cuﬂ?&g S Me gﬁzﬁusASt“l’O a%i%emeﬂiztsupléﬁec‘E&%%gntcgs glggl I-Bq§033

resul ting urt ‘was i ntenti onal cont am nat
(FBOTCK), rtgeralfermerlbcd @64mmbgi il ohd 4, whasiponlit waneavbad td 4a®.d1"he

i.nk yve The, ¢ I nat ed yoghurt.was t r
ref b YRR ot PSP, ARG B rsY o, BER 108 o
Peﬁicﬁléﬁlﬁ mbulglﬁﬁd ﬁhkSyqaﬁtoqeﬁsComta@dmaﬁ yoghupt &y gthclenmutehted by
0 et ecta e yeast or > (0]
applying: 3 PLePuEnet fiﬁﬂ&ﬁ@ fgr é%%gﬁ. Huie %ttla{‘"EeTglé Lnr?q*f?sepmduced a

prédidh it no3ddleokabld Borfthingtin gV as@Gﬁﬁ)oulWSQOQm&ﬂ%ﬁlanﬁ vhile
108 cfu/g PHSNRS agar,_ Tabl g . 20 Exanp

retaigeL tarkco BT oyt of 39 adote Mlﬂégmfofebleé) endemcéo cfu/g

@/fﬁgle\;l%rqg biEB).Was added to yoghurt made as in Exanple 5.
I nt ent| onal 'y contam nated by spiking at

5.4x106 cfu/g with a Penicilliummnould and pink
Example 6 : A fruit yoghurt containing a viable culture

7% of a sterile fruit puree was added to yoghurt made as in Example 5. It was
intentionally contaminated by spiking at 5.4x10° cfu/g with a Penicillium mould and pink
yeast. The contaminated yoghurt was then treated by applying a pressure of 450 MPa for
about 1 minute at 15°C. This process produced a product with no detectable
contaminating yeast or mould (>5-log inactivation), while retaining a starter culture count
of 6.6 x 10° cfi/g (M17 agar, Table 5).
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yeast. The contam nated yoghurt was then treated by
applying a pressure of 450 MPa for 25 about 1 m nute

W@e001882655Thi s process produced a product w th POI/NZ2003/000224

detectable contam nating yeast or nmould (>5-1o0g

i nactivation), while retaining a starter culture count

of 6.6 x 108 cfu/g (ML7 agar, Table 5). 15 WO

2004/ 032655 PCT/ Nz2003/ 000224 Exanple 7: A yoghurt

drink containing a viable culture 5 The yoghurt,

produced as in Exanple 5, vvas made up to a final

formul ati on of 8% sugar, 1% protein and 0.4 %

car ?ygeth | ce] | ul ose The pH of the yoghurt was then
yogBuit dyink contpining s vigile gulgyrer i ¢/ | actic acid

sol ution and honogeni sed at 200 bar. The resulting

yoghurt drink was intentionally contam nated by

Theyoghusy Prpducedass imExample & wed made up tPelﬁnal ﬂonnu,lnmmﬂ 8% sugar,
19 t rink
/@Eg)ﬁé}l::l rglgda? g tcarb%%&&%fiéﬁq% @g lglg Lot th 5{? \/ er* %df]usted
to g by atlditionudfea aitrid/feClic Bhidssqhutionessl homolieaed at 200 bar. The

o Bl RS B0 P B S HE P il i
a Rbnid:ﬂllumfmélﬂd.aﬁd PiblB y&dst) /it cOdthmina@a fyoghladrkShas tFeAReted by
ghurt é\j‘m alning a viable culture 15 A yoghurt

aPnlmg %ﬁr&%w{?po tthMPadfor ehmt Jyginntesal, MRS, This prorsas piaducsd a
pr&ﬁt@t #0H no m?:fé‘éaﬁlé' &ﬁ%nﬁﬁa’tﬁ@é@gst R85 1og Hﬁctm%e@hjgg Chtaining a

| ks were then hegted t in a

St%t@ﬂ%%“@trﬂf%ex 0" of/mk Mt Toagpe Tablasp for 10 ni nut es.
After rapid cooling to 42C, the yoghurt m |k was
i nocul ated with 1% each of S. thernophilus St-10 and

Exlaimpl©®: Aglophweakiontdiningspeimbksuliukgar-i cus strain Lb-1
and fernented at 42C to a pH of 4.0, whereupon it was
cooled to 4C. The yoghurt was contami nated by spiking

A @bglﬁ:.rtomillaﬁnadéflhﬂ @nw '1.0%aSNAR i .59 UWm U £k Ré&@%datopssab and
%8 and} %ﬁh by applying_a pressure of 450 MPa

ho 86%6 @t1o9/SRibats Lie hpmegmnised gikks W@d@%hwqddg 967 in a steam-

heREP Hafdba bhd ﬁ@lddéittﬁgtt@ Erate® Wraf0 Bt cooli

i nactivation), while retaining astar1er cu tu coun
423, the goghuntgsilk 38 dagnlgtedvith aYecach PAK! GeBkorkiids 8t—1|0 and Lb.

debPlersit %—Qpéc%%wﬂ:us I@'Qllelb—i ‘and fermented at 42°C to a pH of 4.0,

whereupon it was cooled to 4°C. The yoghurt was contaminated by spiking at 3.0x10°

cfu/g with a Penicillium mould and a pink yeast, and treated by applying a pressure of
450 MPa for about 1 minute at 15°C. This process produced a product with no detectable
contaminants (>5-log inactivation), while retaining a starter culture count of 1.8 x 10%
cfu/g (M17 agar, Table 5) and 4.1 x 107 cfu/g (MRS agar, Table 5).
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16 WO 2004/ 032655 PCT/ NzZ2003/ 000224 Exanple 9 : A

yoghurt with no significant viable culture after
woe@ansmess at a low final pH 5 A yoghurt m | kpereNZ2008/000224

with 7.0% SMP and 7. 5%9WP, was heated to 55C and

honogeni sed at 150/ 50 bar. The honopgeni sed m | ks were

then heated to 90C in a steam heated waterbath and

held at that tenperature for 10 m nutes. After rapid

cooling to 42C, the yoghurt m Ik was inoculated with

1% each of S. thernophilus St-10 and Lb. 10 del brueki i

sub speci es bul gari cus strain Lb-i and fernented at

42C tg a, pH of 6 wher eupon it was cool ed to 4C,
Exiapl b oel mfhemgmﬁmny Hahle suitnes aiterriyeatprent afga low
figdl p#f 0x106 cfu/g with a Penicilliumnmould and a pink

yeast , and treated by applying a pressure of 450 MPa

for about 1 mnute at 15C. This process produced a

AT e, 05 O AT A s

hohﬁbgamsbm d56/60 bai3 The H&ﬁﬁo@ﬁmé@mlﬁsr were $hed heatdd & 90°0/ig a steam-

negl¥h BB e &L e ERragion 10 WG e Tapiavenfine o

42PCO e SWEED thilk w36 MbEIlatv@ &ithaas estht 6F §5b;rﬁzeﬁhzh§ ®t-10 and Lb.

onogeni sed at 150/ 50 bar._ The honobgeni sed ks were

dejrueliinudrsgacies bygericys siraiy Eboh anﬁe%thwa@tewsatma #Hdof 3.6,
wﬁ@é@oﬁ‘h &Jbaéogfzeﬁqp QB@t'H{egrogﬁl rt \]vgﬁ %‘téﬁﬂg&ﬁlﬁoc fa& agé%lpd)ﬂﬁglhng

cool'i ng to C, yo was |
at B@xi0° ¢l wish Hmllhmnzm@smd)a aink ¥a@5%nd [tieafE by Lapplying a

prgseshtﬁ olfqllgb 'l\ifiéjporsaggtﬁl 15 E«L,eag 9 31{(9 g@;d:s 1{?8?%%’%%@1% pﬁ)flu?t with

n(ﬁdqbddtabfe e’bnfhnunanm@béelog ircaotidakion). H@%ﬁérpﬂne%ﬂﬂeﬁ&ﬂfu@ﬁcoﬁﬁt was

0 xi.mpt el y .25 | t S, t sno by passing
reﬁ‘fceaﬁfggéﬂggcﬁéﬁyrﬁﬁg‘%’%éﬂo%é(lbﬁglag"arn ?? ‘ed into

3759 PET bottles and stored at 5C. The yoghurts were

pressure- treated at 375 MPa for 5 mnutes. An
E’E?ﬁ'fﬂlé 49:eA yoglynt eontaining alivepropistigicnldereas a control .

30

A yoghurt milks made up with 7.0% SMP and 7.5% WMP, was heated to 55°C and
homogenised at 150/50 bar. The homogenised milks were then heated to 90°C in a steam-
heated water bath and held at that temperature for 10 minutes. After rapid cooling to
42°C, the yoghurt milk was inoculated with 1% B. lactis HN019, 0.25% ST10 and 0.25%
Lb TH (Lb. delbruekii sub-species bulgaricus TH, FRCCC). The yoghurt milk was
incubated at 38°C overnight (16 h) to a pH of 4.0. removed from the incubator and cooled
to approximately 25°C. It was then smoothed by passing it through a homogeniser at 0
bar and filled into 375g PET bottles and stored at 5°C. The yoghurts were pressure-
treated at 375 MPa for 5 minutes.

An untreated yoghurt sample was retained as a control.
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17 WO 2004/ 032655 PCT/ NZ2003/ 000224 After four weeks
storage at 4C, the yoghurts contained a live probiotic
weeiosswsy B. lactis HNO19) of 1.3 x 10" cf u/ gp¢RBA2003/000224

agar, Table 5), with no contam nating yeasts and
moulds. 5 In contrast, although the untreated contro
sanple contained a live probiotic culture of 2.0 x
107 cfu/g, it was contarri nat ed vvith 1.2 x 103 cfu/g of

easts and noul ds after weeks C. anple 11: A
A%g%"feeg%ﬁ%ﬁ? ‘biﬂm w&hw&spmeé o e PIRPR G (B! Jacts
HNOBh Wt 1.3 o m0fl afud (FSA 72eRY018MR, 5)7 vAlE, co@tal%lﬂaﬁﬁg:f?lhﬁts and

and 0. 4% starch was prepared as “for Exanpl e 10

meidiaurt was pressure-treated at 375 MPa for 5 ninutes,
and untreated yoghurt was retained as a control. After
the treated sanple was stored at 4C for 4 weeks, it

In conttaai, aldibugh ienmtrgatod canttiot sampll¢ contpindd Hive pxobiéﬁb adtuferdf 2.0

x AT BB b ot s 43 TR EhERln o0 Sl S 2 weoks

atgahitrol sanple contained a Iive probi ot| c culture of
6.2 x 107 cfu/nmi(after 4 weeks at 4C) it was
contam nated with 3.2 x 102 cfu/nL of yeasts and

Eﬁ%ﬂléjﬂ:_i&@gmirec&ﬁamﬁgda ﬁ»%q;m%h@ hiegd m 1k drink

containing a live probiotic culture 20 A direct
acidified mlk drink was nade by bl endi ng

A gaglgg% ‘gﬁg@%&? gl 5‘60/0 %‘@dmc}\@ ?@gfg; 0,194 gé&m\/@do 429 Rarch was

prepepdraa tfed Elxadmﬁpl:ﬁ §&1e| yoghmrtlw& prememeéﬁﬂ(@ 375N Pn fcm’ﬁdmnutes

ool Bl Foep b s Ginet s PRFoIAREA R e seas sored at

4°8. far/d Wk & ritl céht#indd £hke pi’abma HuBtbreddf 3.6& 107 Ictwﬂu (R'BA agar,
s_then adjusted to 4.0 by addition of a
i Bith 20, BHRRUING GRS B, MOWghrIgEamssh aiboysithe aptreated

coﬁ‘iﬂq s%fnﬁfe‘ dneisbaad 11865 obﬂ)tlé LRRIR: bﬁtdh ko %fuzﬂnﬂ{é&@ls4 Weds at

,drink “was then chil O?ndlnocu ated w

4°€x Ut yres qomtamingged wﬁtré@ %105 pfupnl oBy¢dstsabdotouldsum (W sby
strain 420). The probiotic drink produced was then
treated by

Example 12: A direct acidified milk drink containing a live probiotic culture

A direct acidified milk drink was made by blending Carboxymethylcellulose (CMC) with
sugar, and then dispersing it in 1.5 L. warm (55°C) water. WMP was separately dispersed
in 1.5 L warm (55°C) water and then mixed with the CMC-sugar solution. More sugar
was added to give a final formulation of 8% sugar, 3.2% WMP and 0.4 % CMC. The pH
of the milk drink was then adjusted to 4.0 by addition of a citric/lactic acid solution,
homogenised at 200 bar, and sterilised at 85°C in steam bath for 5 minutes. The drink
was then chilled and inoculated with 5.7x10 cfiymL (RCA agar, Table 5) of
Bifidobacterium (Wisby strain 420). The probiotic drink produced was then treated by
applying a pressure treatment of 350 MPa for 5 minutes at room temperature (15 °C). A
drink containing live probiotic Bifidobacterium at the level of 4.7x107 cfu/mL (RCA

agar, Table 5) was so produced.
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applying a pressure treatnent of 350 MPa for 5 m nutes

at roomtenperature (15 C). A 30 drink containing live
w@e@diostest Bi fi dobacteriumat the |evel of 4. 7RADRZ2003/000224

cfu/mL (RCA agar, Table 5) was so produced. 18 WO

2004/ 032655 PCT/ Nz2003/ 000224 Exanple 13: A direct

acidified mlk drink containing no significant |ive

probiotic culture [control exanple] 5 The

direct-acidified mlk drink made as in Exanple 12 was

i noculated with at 4.9x107 cfu/nL (MRS agar, Table 5)
Exafnple lﬁﬁﬁlr%@lﬁHﬂdiﬁeﬁhﬁlﬂﬁt(ﬁ'nﬁi EdtitRininE o SiBfficEnt/ v problotxc

treated at ressure of 350 MPa for 5 mnutes at 15
C“@reﬂholstrﬁre@ewgﬂproduced a product with a count of

only 240 cfu/nmL (5.3-10g reduction) of the L.case

probiotic culture after the pressure treatnent. 10
ThExtwept-asidifled wilk lriak gedg s cneEtxamplal 12i wap iaodulated with at 4.9x107

csgPdb Bt e bl A B L25s KRGLT Yt FRE $5RE g reated

a pfrédsde ofF30IMBa &r SlRiAtckoat B5 CaThis prédessLprodided hDryd@iet w1th a
inoculated into the juice at 1.1x10$ cfu/nL 15 (RCA

coptfant, oniyy B4 ciymb {8 3t1% rqdyftian) wh dhg Aeeset probigticyeulture after the
pu%gﬁggg&ﬂﬁﬁgd by spiking at 2.2xl107 cfu/nmL with pink
ast e contami nated probiotic orange juice was
than treated at a pressure of 350 MPa for 5 min at 15

C. Thj rocess, rodu det ect abl e
Exgmmlal 1 PRges i SugHing Ale REibiolt tnGR, | on) Cohit 6
retaining a probiotic culture count of 1.1x108 cfu/nL
agar, Table 5) anpl.e 15: An Qr.ange j uice
Al@gﬁ I}%’Vﬂg’%“ﬂeﬁ Wérep%‘lB?ﬁZB‘Fx QLPIEdHE FROTHIE ﬂuﬁ%&ﬁ atfe and total

sol?dsg(ﬁ‘rl'osﬂ'% Bhe, e @ﬁrﬁﬂ‘mﬂh@ Gyl 'h%&ﬁﬁtdd%t%%é;ﬁﬁ% afl3. 1!5;[1)8 cfu/mL
le 14 was treated at a pressure of

(Rf36r agar, fhahlet Y sangk tha Bie vstinsniionally wentpivaigd by rseﬂcmgr?é a.2510’

R ML IR AR RS Rl o

prgzsurk of 350 MPa for 5 min at 15 °C. This process produced a product with no

detectable contaminating pink yeast (> 6-log inactivation) while retaining a probiotic
culture count of 1.1x10® cfu/mL (RCA agar, Table 5).

Example 15: An orange juice containing a live probiotic culture and undesirable

organisms

The contaminated orange juice made as in Example 14 was treated at a pressure of 300
MPa for 5 minutes at 15°C. Although, the product retained a probiotic culture count of
1.1x10® cfu/mL (RCA agar, Table 5), it was contaminated by 3.8 x 10° cfu/mL of pink

yeast.
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yeast. 19 WD 2004/ 032655 PCT/ NZ2003/ 000224 Exanpl e

16: An orange juice containing a live probiotic
w@ioss2w5The cont am nat ed orange jui ce nmade asPCTINZ2003/000224

Exanple 14 was treated at a pressure of 600 5 MPa for

5 mnutes at 15 C. This process produced a product

Wi th no detectable contam nating Pink yeast (> 6-1o0g

i nactivation) while retaining a probiotic culture

count of 4.1x106 cfu/nm (RCA agar, Table 5). Exanple

17: Method of strain selection 10 Potential probiotic
Extinipie 16: WA0Rasde jaRe enthiinS i liveprdbidtic duftuide

production of a pressure- treated direct-acidified

mlk drink as follows. A nunber of commercially

taginated QrpRgs jyice anage g i Exqpeple 11 e dreated @t 2 pressure ef 600
] | ri n e t S | I
2t 3R 11CE, TRChBHR mrBsREE 3t oG Wi By, Beectabe

coafaadndting Pidkyy<ast0(>NIog findactibatibh) while tetsining Aerotdstid ¢udtued count

t el ect] t ho re. shown in Table 1. Neither of
Oftﬁglﬁﬁﬁ%g@?gﬁ’é@r’g‘?ﬁgas eval uat ed survived the

pressure treatnment in sufficient nunbers. However two

of the Bfdobacterium strains sold under the trade
Examde 17:0Y¢thod of strainsplectigny " W sby 420" (W sby), are

not appreciably inactivated by the test-pressure

treatment. 20 Table 1: Method of selecting a suitable
Poentibl probiotis strains wepewiesedSiar intebildy im the(odyctib) of afessure-

L I T —

prolsiotle sfiifd mere/ ififdulsted Oifto9thHeOmilk ddihk nad tBed itdatod it & piressure
a 1.30 x.108 9.00 x_ 101

2 - Mori ) )
S“’égig? &3 lfﬁ%%&ﬁg% AT pation\R yqagts gnd @ogldg,gsp egjfioglly,35pMPa for 5
mitBs. Bhd kaRAGY Ghd YER4idl metMbS RYe Shotdh 1 Tble 3. AQeithed OF the

yes . . . .
Lactobacillus strains evaluated survived the pressure treatment in sufficient numbers.

However two of the Bifidobacterium strains sold under the trade marks “Bb12” (Nestle)

and “Wisby 420" (Wisby), are not appreciably inactivated by the test-pressure treatment.

Table 1: Method of selecting a suitable probiotic strain

Species Strains Count (cfu/mL) > 10°cfi/mL
Before treatment  After treatment

L. casei shirota - Yakult 4.90 x 10’ 240x 10° no

L. johnsonii Lc-1- Nestle 7.80 x 10’ 9.00 x 10" no

Bifidobacterium 536 - Morinaga 1.30 x 10° 9.00 x 10" no

Bifidobacterium Bbl12 -Nestle 6.20 x 10’ 520x 10 yes

Bifidobacterium 420 - Wisby ~ 5.70x 107 3.30x 10 yes
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20 WD 2004/ 032655 PCT/ NZ2003/ 000224 Exanpl e 18:
Met hod of strain selection Potential probiotic strains
wowgg/03xsseened for suitability in the productiPCI/SZ203/000224
pressure- 5 treated probiotic orange juice as foll ows.
Two commercially avail able probiotic strains were
i noculated into the juice (pH 4.0) and then treated at
a pressure suitable for <controlling contam nation by
spoi | age bacteria, specifically 600 MPa for 5 m nutes.
The results of the selection nmethod are shown in
EXARpIe 18: Mt of shiamaeleefiéh t i ons both Bifidobacterium
strains survive the pressure-treatnent in sufficient
nunbers for delivery 10 in a pressure treated orange
PP prob R Rrtins Ve o s LR (FRMAY 7 R plofiEn of g pressue
treafad/ probiothe brange juicsaasnfiolowh\f Tweer commeatcialiitavailable probiotic strains

i f.i 3 Bb 12 - stle 1.1 x.10 4.1 x 14 ye
wlephSIRE b b Te ol L5 ba gy ne e i, bre for
cohfroling kphtamiAtiorby gwilpgd BatdriasspRtifiok1yéa0hiV®a lforv® minutes. The

robiotic cul.ture A whey_proteip.isaql sport drj.nk
xRS0, WS IEHat eHOLoBe SHEWE JA Lo 2. Ssira hesn qondjégns both
B{E@&&QF@Y&W@)&S siévive the PldsRibe-Bedlmetan shifiefel AlREEMdr Relivery
_Bifidobacteriumlactis strain HNO19 at 9.2x107 cfu/nL
in@mrgssyg drcated grpge iviceand i nt enti onal |y cont ami nated by

spi king at 20 4.5x105 cfu/nL with pink yeast. The

contam nated probiotic | ow pH sport drink was than
Table 2t Mtﬂmd o sgledmua sitable40bivRea stirain 5 i nutes at 15
Spg&ieect abl e 8P ani nat i § ast (> 4.6-10g

i nactivation) while rBéfeteitdatincat PrAMrelchigneat!l T Ur €
count of 2. 7x107 cfu/m (RCA agar __Table 5) 25

Bifidehstegiupn-BbA2 ndiestler | ohl8HAke wi t h 4l Xilde probi &8 ¢
Bi H&é#fe%unﬁhzv\@vﬁ Al 032633 0PCT/ NZ20084 90224 AE%?

opl ex French vanilla nutrition shake nade by
USA, (20 g protein (whey and

Example 19: A low pH sports drink with a live probiotic culture

A whey protein isolate sport drink (4.8% whey protein isolate, protein, 0% fat and 10%
carbohydrate), with a pH of 3.4, was inoculated with Bifidobacterium lactis strain HN019
at 9.2x10” cfu/mL (RCA agar, Table 5) and intentionally contaminated by spiking at
4.5x10° cfu/mL with pink yeast. The contaminated probiotic low pH sport drink was than
treated at a pressure of 400 MPa for 5 minutes at 15 °C. This process produced a low pH
sport drink with no detectable contaminating Pink yeast (> 4.6-log inactivation) while
retaining a probiotic culture count of 2.7x107 cfu/mL (RCA agar, Table 5).

Example 20: A nutrition shake with a live probiotic culture
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soy protein isolates, 4.6 g fat and 20 g carbohydrate
per 330niL serving). was inoculated wth

w®rdosisdesTt eri um | actis strain HNO19 at 5. 5x10FCT/NAZG0B/000224
and intentionally contam nated by spiking at 5.4x105
cfu/mL with Pink yeast. The contam nated probiotic 5
neutral pH sport drink was than treated at a pressure
of 500 MPa for 5 minutes at 15 C. This process

oduced a ney H sport drink det ect.abl e
@B'HPIQEFFFQ@ Nﬁmﬁ‘? HR““%?% (@dﬂ, by ﬁ%%gﬁ ggfqt@ﬂ whey and

SO fo'té?n rseia?els,m ] tat RN &drsolﬁa}awee 380 HN erfngs- vﬁaglﬁ)&ulated
21 rt conta;nlngawa

w16mliuﬁdc?éaqtenwmn5 éastisir strain | éNgﬁ% eatyd-Sil@'h ch/pdy s mtlonally
t
cofaiaify Mt 2% 800 Bl oA ORRO I, 86t flpalb Brototc

nestr pHk sphe altiak waatlmn &mteh a@ flrebﬁir@loﬁsoot MBa forenmpatuseds at &5 °C.
for 10 m nutes. r api oljn 42C, the, . i
ThisRRERSE PHA ?@dw%.geli o %ﬂ"étod‘W?‘ iy p gptosfailE sppi@minating Pink
yegét' k>t 4 W-QOg?’ﬁh&lVQMOIBWICQLC ShibiEcltARADUARITH.8x 107 cfu/mL.
, and fernented at 2 to a pH of 4.1,
vvhereupon it was cooled to 4C. The yoghurt was
e m nutes (A treatnent
Eﬁe S’Bgmlgdwmatlﬁggl%ggﬂe\%{t?%n of contam nating
yeasts and moulds, as in earlier Exanples). The

”%? '(“1\%7‘%%% b“ftgb? QS %%&%%LW% was W%ﬁ]ﬁl foury € and

hoﬁmgérﬂseﬂlaﬂ S50/ bﬁ’bﬁ‘ﬁe ﬁéﬁabgﬁh&ed\nmw (thenMdated to@0%E % steam-

heﬁ?éfvér 3 O%n%gg ;nfeh’\;b %dé@%% far %%%%F% ;‘gﬁer rapid holing to
425(§ Qﬁé"’%&kﬁﬁ& %ﬁllé"@&seihoaﬂitgh 0 198bith Sdrid: bakure E&H’@)?rl@fokifa‘;ﬁnder

m nutes. After coollng to 42C, the yoghurt m |

th@/\ﬁ%ielm?é’é (MX980”, wind fermsnigd et 2P Cdo a pHlafdrle wheteHpan it was COOled

o
to akt?t u r a nv&wggrsrre all? 40% QOI’ our §,RI tfggtn:éen[tl) ﬁleCted

baseid oh the Mﬁvzﬁiwpmf qohtamtmg obeasth arrd mﬁilldél,' fae in earlier Examples).

TR ol et 8 el g S0 SRR DT 1R FPihons

exanples, this treatnent is sufficient to inactivate
typi cal dalr yeasts and npul ds. This process

E { W Gentaipinga yiablegultare ¢yl ture count of 3.0
x 30 107 cfu/rrL (ML7 agar, Table 5). 22

A yoghurt milk, made up with 12.0% whole milk powder (WMP) and 1.7% of whey
protein concentrate was heated to 90°C in a steam-heated water bath and held at that
temperature for 10 minutes. After cooling to 42°C, the yoghurt milk was inoculated with
a starter culture sold by Rhodia under the trade mark “MY900” (commercial culture), and
fermented at 42°C for 6 hours, to a pH of 4.4, Whereupon it was cooled to 4°C. The
contaminated yoghurt was then pressure-treated at 450 MPa for about 5 minutes at 15°C.
Based upon previous examples, this treatment is sufficient to inactivate typical dairy

yeasts and moulds. This process produced a product with a starter culture count of 3.0 x
107 cfu/mL (M17 agar, Table 5).
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WD 2004/ 032655 PCT/ NZ2003/ 000224 Exanple 23 : A
yoghurt with a viable culture A yoghurt mlk nmade up
wW@R004/08%55ki m mi | k powder and 7.5% whol e m | kK PONNEZER003/000224
was heated to 55C and honogeni sed at 150/ 50 bar. The
honogeni sed m | k was then heated 5 to 90C, held for
10 mins and rapidly cooled to 42C. The mlk was then
i nocul ated with a Rhodia MY900 culture, fermented at
42C to a pH of 4.5 and cooled to 4C. Two sanples of
E"taﬂﬁ‘l‘?%%u‘f‘tyf’gllb‘“&f/&@mwa CBltRYeessure treated at 350 MPa
and 450 MPa for 1 mnute and refrigerated. After 95
days of storage at 4C, the |live culture and

A yeghuatrenille made upref 7% skim millkppwde awmg 7+ 296 Wholdnmilk powder was
e

vl P25 LGSR S B BRI e s

to 987 helddot Hhinivstaed rdpydipooded toat2°CriBhenmilk wamthen inoculated with

o R e ey P a4t R FomnP B A el #C. Two

satafle€ of fRSesultidghoghtiit Gvetel picsdie oM at FHOCRPE R 4SO MPa for 1
mllion coI ony-form ES?Seum ts per gram at 95 days.

mipyts e refBeerated o Adtes T gy IR 0B 3k HiChgths l}Yf'alﬁlﬂéufe and
cofrtenfr4fify Aot®Y RUklts "We?e %%gaﬁé With Eﬁa\iﬁﬁ]eﬁeg%onﬁ‘&d%ample The

pressure treated to a for about one secon
results eare Ebomyg Etgmeage The ungented fand | e MRaftrdafode samples were
Wi
coﬁt%ﬂn% e% a%t ; gﬁﬁhiolﬁ%o%%yfﬁénm%s u ggﬁugéﬂﬁgrl al}i,rbut the
459ﬂ\@i’ﬂtteeaﬂad$bmpletﬁadMO ﬂ@teetﬁlble mosldo Irﬁajbthretelmases,rthe ted adture count

cont r ol nat ed.by >104 cfu/nlL of nould, but
exfpied Gp pifli EOPhE iR b A et S 0: oct abl & moul d.

In both cases, the I|ve cul ture exceeded [Wcfu/nL at
15 days mpl e 25 : ressure treated yoghurt
Exeaml%{% A@rassweamgbuttmw&l@ng 25iaRlegiet was nade as
in Exanple 24, intentionally spiked with > 05 cfu/g of
a penicilliumnmould, and pressure treated to the
A yvémswz@smawsma‘ixam& Mpand passukptrcatedi BO4I0PMPa 480ablvBaone

se&% A0, M;%yfsngf&r%g %P%(ﬁg,n@ﬁ Ze%r%g&q H\‘ﬁurg g%&fhta?ngmgting%oulds

ture, Io -T ction
wegjct Mmjpamd wittbareuiBreatatl onteod sanmgile. éﬂiaeehuﬁmsﬁdvml in Fygingé‘l}mltow that

oo ﬂ@gggﬁm%a%)go% rng}ssslf%ra’galtﬁI{a? t n{()i c%l/miu Cfe mould, but the

pressure—treated yoghurt has no detectable mould. In both cases, the live culture exceeded
107 cfu/mL at 15 days.

Example 25 : A pressure treated yoghurt containing a viable culture

A yoghurt was made as in Example 24, intentionally spiked with >10° cfu/g of a
penicillium mould, and pressure treated to the pressures 360 MPa, 400 MPa, 430 MPa,
460 MPa, 480 MPa and 500 MPa for about one second. The counts of live culture,
moulds, and the mould log-reduction are given in Table 3, with an untreated control
yoghurt for comparison. All pressure treatments produced yoghurts with >9x 10® cfu/g of
live culture. The 360 MPa and 400 MPa pressure treatments did not significantly reduce
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live culture. The 360 MPa and 400 MPa pressure

treatnents did not significantly reduce 23 WO
wWQoM0882655 PCT/ NZ2003/ 000224 the | evel of neal/Nz2003/000224

contami nation. The 430 MPa treatnent produced a

2.4-10g cycle reduction in nmould counts, whereas the

460 MPa, 480 MPa and 500 MPa treatnents produced

yoghurts mﬁth no det ectabl e noul ds (>4.8 | og-cycle

reduction). able 3 Pressure treatnment Cul ture count

thederiel) of ared mﬁlamae% ctheof30 MPp fregfment foipduesd @c?-drog yycle

remrﬁ@n 119%5&(1&3 bovhts vﬁle}&swélaegiﬁboﬂé’ag 8§g (R/IMX Qlid]-O%_QO Ml;aotreatments

pradwmﬁmmmhaozlzt@otablemouhﬁ@Wéog-cwbxed}@ﬂan) o' x 10
none detected >4.8 (<10) 480 MPa 1.1 x 10 none

Tz?bé cted >4.8 (<10) 500 MPa 1.0 'xi-0-9 none detected
j g (<10) Exarrpl e 26 PA cultured bever age

ceant o ¢ 1n 1(\0/

TN N T TR

N‘Pl}.?rﬁ‘?mﬁr—it hy L2110 0se ni xi U 1C H- ad] ustldd ta 4.0

| 36MPs phosphplile HEid and hakdgel’sed at [46®3bar. to
409MBace a pr bbPati®- cont ai h2dx BBver age |l 3% mi | k

439MPals, 8% shgam HAd 0. 4% ¢aBbokynet hycel|l2d ose. The

460MP4 age was| 1.0x 10° none detected | >4.8
(<10)

480 MPa 1.1x10° none detected | >4.8
(<10)

500 MPa 1.0x 10° none detected | >4.8
(<10)

Example 26 : A cultured beverage containing a live probiotic culture.

10% reconstituted skim milk in water was fermented with Bifidobacterium lactis, and
mixed into a sucrose, carboxymethylcellulose mixture, pH-adjusted to 4.0 with
phosphoric acid and homogenised at 200 bar, to produce a probioti(c-containing beverage
of 3% milk solids, 8% sugar and 0.4% carboxymethycellulose. The beverage was
pressure treated at 600 MPa for 1 second and the level of microbial contamination
compared to an untreated control beverage. The pressure-treated and control-untreated
beverages both contained live culture > 10%:fu/g, but the untreated beverage also had an
aerobic plate count of 30 cfu/g and a yeast/mould count of 20 cfu/g The pressure-treated

beverage had no contaminants detected by those two methods.
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15 pressure treated at 600 MPa for 1 second and the
| evel of mcrobial contam nation conpared to an
waaaonezeesl control beverage. The pressure-treaP@MNZ2NG3/000224
control -untreated beverages both contained |ive
culture > 108cfu/g, but the untreated beverage al so
had an aerobic plate count of 30 cfu/g and a
yeast/ noul d count of 20 cfu/g The pressure treated
bever had n nt am n s det d by those two
Exsailite: Yok wesoidhre shiesn $03/ 000224
Exanpl e 27 : Yoghurts nmade to three different pH
val ues Three yoghurts were made hy fermenting 7. 0%

Thagei Yoghwrtscverswerde barfernrentng WA %lmmrruréc Py ard 7.5% whole milk

pof REPASidh R Pt NS g e Dl (A RS58)and
La(:ﬂobadﬂ)uStbulgahclse(LUl)ftb e‘trremdhﬂﬁreneﬁnqb pralmesl 3,4.131nd3.91

Tt il e 450 sy oried B T MR 330 s o STl

an8 te\suiivigg QiltukdiémRmrraiketeonaVie T agut illalh @@ andshews h Figse 4.

T o Sneane Rl Bl 4 DBt s Rt S AU, B bort

trel@idats, treatments. 10 The yoghurt at the |nternediate
pH=4.1) had a |ive culture count >107 cfuy/nl

Thﬁfypéhurt at e igwomedinte pHAaH mehi ) hardie livogulire eount " afg¢nl after
A H (pH = 3.9
a5 MbF g, Gllnol AERUL sPhbEabdy BT LD, = 5 °)

Theryoghureatt the Idveer R & 320 had A liveghltnte constssif e/l eaftee Hoth
tref or three different treatment tinmes. 10%reconstituted

8 i | k powder was inocul ated with Lb-5033 and St-10

and fernmented to a pH of 4.4 at 37C. The resulting
Exauiple 28 0A Foghuntsessinke tr&ital foe tlyed différontredtinéhtiimedf

pi nk yeast and penicilliumnould and pressure-treated

at 350 MPa for either 5, 20 10 or 15m ns. The cultured

109 |r&oh§tﬂrﬁ%@ ki@ 'mi% PoWder8ds andduked wlﬁlum-sew @hd @f-10 and
2.8 cfu/ (on ML7 agar), and a 4.1 | og-cycle

fem@atréttq» 8 pHor 4ebatt 3Rt nbhe reglting-cadtgred mrlkrfmﬁ then chairmed with a
mi%Hird O ﬁlﬁ( Ftkang 'bgﬁt:iﬁ%ﬁ'b?fh% B?’esglﬁ'g tr@atbd %% 56 WBUoPeither 5,

count o
10 or 15mins. The cultured milk treated for 5 mins had a live culture count of 2.8 x 10’

cfu/g (on M17 agar), and a 4.1 log-cycle reduction of contaminating yeasts and moulds,
The cultured milk treated for 10mins had a live culture count of only 5.7 x 10° cfu/g
(M17 agar) with no detectable contaminating yeasts and moulds. The cultured milk
treated for 15mins had a live culture count of only 1.9 x 10° cfu/g (M17 agar) with no

detectable contaminating yeasts and moulds.

Example 29 : Pressure treatment of commercial yoghurt cultures
Yoghurt milk was prepared by reconstituting SMP at 10% solids. The milk was heated to

55°C and homogenised at 150/50 bar, and then heated to 90°C for 10mins and cooled.

The milk was then divided up into equal aliquots and each separately inoculated with a
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15

(ML7 agar) with no detectable contam nating yeasts and
moul ds. The cultured mlk treated for 15m ns had a
wo paoa/082653 ure count of only 1.9 x 105 cfu/g ( MGT/ABz00}3/000224
with no 25 detectable contam nating yeasts and
noul ds. Exanple 29 : Pressure treatnent of comrerci al
yoghurt cultures 30 Yoghurt m |k was prepared by
reconstituti ng SMP at 10% solids. The m |k was heated
C, and ho nl se /5Q, bar, and t heat
copGent SO FOM e IRhah SUaF da The FHES s Higestfe B 16 howrs at
4000 \or dgelC UAﬂbﬁhféul%ﬂéﬁ' thal ogwﬁwaﬁdcc@wahm%p%a&slam the pH
i noculated with a 004/ 032655 PCT/ NZ2003/ 000224
meggirerh raeﬁi afjusiedtor bt aqi P‘éﬁ%sﬁﬁ’e The xeghurs sk qach treatpdbaty prreure
ke er
Ofiwﬁq: atl on, hgd%gagﬁggemb{%@pggﬂ% %&gﬁlléﬁ?@at h and
the pH rreasured and adjusted to 4.4 as necessary.
Tableed yoghurts were each treated at a pressure of 400
MPa for 5 mins, and had a culture count of >107 cfu/g

Cultore ML7 agar ) Supplitabl e 4 Cyl400MPaSufipini er|] 400 MPa -
5min (count [cfu/nm) St- B-{Qdovah¢fi/ndgnsen 2.0 x 10

St-FBX11 Chr. Haonsgnden8 X 10 2.0%1F80 Chr. |[Hansen 2.5

YEXI? YC- 380 | Eif. gddedasen 4.[PQ L PofABT 3 CThr. Hansen 6.0

YXi ABT 4 &%_ﬂ@g&pn 270 g5 Vi Dariisco 1.0 x 10

ch&()ill XV DM Ipsdl, X 10 | ARy AB 13- Dani sco 2.3

ABT30 %0 Chr. Hansen 6.0x 10’

ABT 4 Chr. Hansen 2.0x 10’

V1 Danisco 1.0x 10’

Yo Mix VW Danisco 2.0x 10°

MSK Mix AB N 1- | Danisco 23x10°

45

Bf420 Danisco 3.6x 10°% l

MY 105 Rhodia 2.7x 10’

MYE 95 Rhodia 5.5x 10

MY Bio 6 Rhodia 8.0x 10"

TA 060 Rhodia 1.3x10°

LH 100 Rhodia 6.4x 10™*

MY 900 Rhodia 22x10°

*enumerated on MRS agar

Enumeration of culture

An appropriate amount of sample was added to diluent to produce a 107 dilution. Then,
subsequent dilutions were prepared serially to plate out a range from 10 0107 for each
sample. The dilutions were then plated onto appropriate agars for each species (Table 5).
The agars were selected for efficient recovery of the test species, and prepared according
to the manufacturer’s instructions. The species and corresponding method used are

summarised in Table 5.
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Bf 420 Dani sco 3.6 x 10 M 105 Rhodia 2.7 x 10 MYE 95

Rhodia 5.5 x 10 My Bio 6 Rhodia 8.0 x 10 TA 060
wob@dioze6is 3 x 10 LH 100 Rhodia 6.4x10"* MY 9POI/RAz®B/000224

2.2 x 10 *enunerated on MRS agar 10 Enuneration of

culture An appropriate anmount of sanple was added to

di luent to produce a 10-1 dilution. Then, subsequent

diIutions were prepared serially to plate out a range

om 10-1 to 10-7 for each The dil utions were

T‘t‘ﬂéﬁ A Sypanpryof theMethod fp%ﬂdefoaggﬁgobmgl@é Epussation

(Tablp "_\\ 15_The agars were selected for efficient

CRr@xery of Athleu§e@St specs§spliepNd Pr @naiRsyat eondlting
to the manuf acturer S |nstruct| ons The Speci es and

eﬁ%/000224 ~
th&opRilys of the Methods ugm#d J@WIM crobi ol ogi cal
Enunerati on Cul ture Agar_use Suppl ier Summary of
conditions S. M7 DifcoUBAL, 48h, aerobic
t her mophi | us (Cockeysville, USA) Lb. del bruekii MRS
Lipy f detbraskd, . Anaer obi Pifcgubsp bul3d¥r-i4ShsAnacrobic
subSlpughdcgdis Yeasts and YGCA Merck 25C, 5 days

L. helveticus

Yeasts and YGCA Merck 25°C, 5 days
moulds Darmstadt,
Germany
Bifidobacterium RCA Merck 37°C, 3 days, Anaerobic
L. rhamnosus MRS Difco 37°C, 3 days, Anaerobic

L. johnsonii

L. para-casei

L. casei
*Bifidobacterium  RBA Made at  37°C, 3 days Anaerobic
differential Fonterra

Research

Centre

RBA agar reference: Raffinose-Bifidobacterium (RB) agar, a new selective medium for
Bifidobacteria', R. Hartemink et al, Journal of Microbial Methods 27 (1996) 33-43
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noul ds Darnstadt, Germany Bifidobacterium RCA Merck

37C, 3 days, Anaerobic L. rhamosus MRS Difco 37C, 3
walagg/03288Berobic L. johnsonii L. para-casei RCT/N&3®B/000224

*Bi fi dobacteri um RBA Made at 37C, 3 days Anaerobic

differential Fonterra Research Centre RBA agar

reference: Raffinose-Bifidobacterium (RB) agar, a new

seI ective mediumfor Bifidobacteria', R Hartem nk et

Journal of M crobial Methods 27 199621 33-43 5 27

%%Mmms e Teret 208 e sopfammayiyusgd i W

of the yeast and noul d contam nants used in the

exanples Strain (rigin Source Description Yarro

Streimast i sol 4sighy om FRC* |Bewee er Cont ARPISEAEOT r om
li PPLXEI Ei\ da| ry product I/G‘rISE& 'cul t ut e+ a dairy prpduct
Y"@H’f‘g\r}l nant Y%?%Hﬁ%lqt%g I ERCFr om %{é‘gfo %ﬂé@?’%"&tr%ona i 1y
lipppReICt  daidhiyy pro@stiict dokbgct | ltEeNdissy fradmt a Yeast
|soI ate frgm FRC Starterl Contam nant |{from dairy
product Grqup cul ture a|6%§ohr oduc{ collection
Unknown ‘Pink yeast’ FRC Starter | Contaminant from
Isolated from a|Group culture | dairy product
dairy product collection
Candida famata |Yeast isolate from [ FRC Startef Contaminant from
dairy product Group culture | 3 dairy product
collection
Candida Yeast isolate from | FRC Starter | Contaminant from
parapsilosis dairy product Group culture | a dairy product
collection
Debramyces Yeast isolate from [ FRC Starter | Contaminant from
Hanseii dairy product Group culture | a dairy product
collection
Geotrichum Mould isolate | FRC Starter | Contaminant from
candidum from dairy | Group culture | a dairy product
product collection
Cladosporium Mould isolate | FRC Starter | Contaminant from
from dairy | Group culture | a dairy product
product collection
Penicillium Mould isolate | FRC Starter | Contaminant from
from dairy { Group culture | a dairy product
product collection

* Fonterra Research Centre, Palmerston North, New Zealand.
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Candi da Yeast isolate fromFRC Starter Contam nant
from parapsilosis dairy product Goup culture a dairy
w@e@ds2655 col | ecti on Debramyces Yeast isol at e PCDNZERE000224
Starter Contam nant from Hanseii dairy product G oup
culture a dairy product collection Geotrichum Muld
isolate FRC Starter Contam nant from candi dumfrom
dairy Goup culture a dairy product product
col l ection O adosporium Muwuld isolate FRC Starter
ThE€abdvardescaibes fontnpreferodnenihbdiyne@s @f thequesent @ventigaiang indicates
I c : :
sl BiEltte BloBEGork bl BEVIOE: (EMCShd iy RoSoutified SMELR
othar nadifigatjsme dandie magteovithout dephiting fiopnthe sqopp pEthe anvention.
Research Centre, Pal nerston North, New Zeal and. 28 WO
2004/ OSé 55 PCT/ NZ2003/ 000224 The above descri bes
RW%P erred enbodi nents of the present invention
1. A ECdpRel £AEB. FisgMaIdR e sl Sourisliof Feat Mansbibloky. 50
wi || be appreciated By those skilled in the art that
dilA¥) 18bdi fi cati ons can be made without departing from
t fpt Ny Ny . [ =S |7
2. FUURELR, CEBENGR, Lo el PR Lo IREHIGRe.
N4dpei)dhdgy. 50 (1999) 131. 2. WH. Hol zapfel, R

5\ R abearagy S0 g 743 ke ot TRho By, E1ED 201
4, ??Jg %ise)haﬁzag,lana’ M Rdfterison, Fhe AhGpicel oo Janaty 2000030, 6
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wWEDDARNERAD3/ 000224 What we claimi s:

4. K. Buchanan and M Patterson, The Chem cal
Engi neer, January 2002, 20. 29 WO 2004/ 032655
1. A netPoONa£003/000224
treating a food conprising the foll ow ng steps:
sel ecting a food conprising at |east one strain of a
culture, said strain 5 capable of surviving a
pressure treatnment at a predeterm ned pressure and
“&E't and.suybj ecting the food to a treatnment pressure at
BECP?Yie predetermi ned pressure, wherein the
treatnment pressure reduces, del ays, prevents or
el i m nat es ?rovvth of spoilage mcroflora. 10 2. A

Let Hymethod 6F Hesiierdoed somprisingihs é’?lﬂwilﬁétetpﬁ:e at ment
Pressur e sbigcifily 4§65 comidiai at 1Bast OnEBERADLOS eRhHE, "Qid Grain
claim2 wherein the treatnent pressure is at |east
400MPa. capeble offsuridvingd paesewe dierigenat ryredatamitedipressure and
pr ecedi n%}%lal@&rrs wherein the food is at a pH of
bet ween and 8.0 when subjected to the treatnent
pr essur e.suljectthgrat food taaacathangptessucd ati anbélomhibe iredetehained
pHis between 3.6 and 4.8. 20 6. A nethod accordin
Po i af mPESSHier SR e % Beptuonlepirsie Ao i, ivenss or
met hod a%ﬁﬁﬁiﬂté&%r&%&iﬂp&ﬁ@e@ﬁcr&ﬂlﬁ‘a.pr ecedi ng cl ai ns
wherein the food is a cultured dairy product. 25 8. A
nmet hod according to claim7 wherein the cultured dairy
pr od j ﬁnﬂﬁﬁe RCEAEA! : 2018
2'of c#getﬁgafxgg&%émg%g nt eﬁ?g%d |s&g$Féeggl¥rgl ¥eom gMPa.
yoghurt drink, dairy dessert, cottage cheese, cream

3.8 he e@g}g@ /ag%é% ?odclaikﬁ'le Y $h&%aine égattggnt\é%sglg'g f’s/ aQ ?’e%?t%OMPa.

‘PCT/

4. A method according to any one of the preceding claims wherein the food is at a

pH of between 3.0 and 8.0 when subjected to the treatment pressure.

5. A method according to claim 4 wherein the pH is between 3.6 and 4.8.

6. A method according to claim 5 wherein the pH is between 4.0 and 4.6.

7. A method according to any one of the preceding claims wherein the food is a

cultured dairy product.
8. A method according to claim 7 wherein the cultured dairy product is yoghurt.
9. A method according to any one of claims 1 to 6 wherein the food is selected from

a yoghurt drink, dairy dessert, cottage cheese, cream cheese and cultured

beverages.
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10. A nmethod according to any one of the preceding
clainms wherein the strain of culture is selected

WO e@a032655 ) Lact obaci |l us acidophilus - ii) PCT/NZ2003/000224
Bi fi dobacteriumlactis 5 - iii) Streptococcus
thernophilus; - iv) Lactobacillus helveticus; - v)

Lact obaci | I us del brukeii subsp bul garicus; or any
conmbi nation thereof. 10 11. A nethod of treating a

00 PSR eSSBSt PSR el ey e s o

st r@hmurememgteaﬁ@hpm otic strain capable of surviving
a pressure treatment at a predeterm ned pressure and
pH, an'd 1) Lggtgpectivsasidorbiltsood to a treatnent pressure

at or gg%fdbﬁao?érﬁﬁrﬁaﬁﬁsm ned 15 pressure, wherein

t he treat

pressure reduces, delays, prevents or

el i m nat 89 Sgreplactccas thepeiphége mi croflora. 12. A net hod
accor di ng. tLocl%gcé/&} %@lv‘é'zher ein the probiotic strainis

Bj dobact e | um

A'et hod accor di ng to claim12

wher ein WnhEadpsbadillak ddbaﬂcézambsp BulBhAicudpbact eri um

pr obi ot i 8T R

ding to claim 13 wherein the

actis. 14. A gﬁ’ t had or.
IqatioRy feifi’gbacterl um lactis HNO19 AGAL

deposit nunber NM 97/09513 dated 18 August 1997. 25

15. A nethod according to claim1ll wherein the

11pr o) Bethed of reating pdoqdn eeraprising theistepsic. A net hod

o L S Aol SR, S ke

PCT/ NZ200b8ihg GOp@biotic strain capable of surviving a pressure treatment at a

12.

13.

14.

15.

16.

Predetermined pressure and pH, and

- subjecting the food to a treatment pressure at or below the predetermined
pressure, wherein the treatment pressure reduces, delays, prevents or
eliminates growth of spoilage microflora.

A method according to claim 11 wherein the probiotic strain is Bifidobacterium.

A method according to claim 12 wherein the probiotic strain is Bifidobacterium

lactis.

A method according to claim 13 wherein the probiotic strain is Bifidobacterium
lactis HN019 AGAL deposit number NM 97/09513 dated 18 August 1997.

A method according to claim 11 wherein the probiotic strain is Lactobacillus.

A method according to claim 15 wherein the probiotic strain is Lactobacillus

acidophilus.
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17. A nmethod according to claim16 wherein the
probiotic is Lactobacillus aci dophilus HNO17 AGAL

waelepessteshunber NM 97/ 09515 dated 18 August 19BFT/NZAB3/000224
A nmet hod according to any one of clains 11 to 17
wherein the treatnent pressure 5 is at [east 350MPa.

19. A nethod according to claim 18 wherein the

treatment pressure is at |east 400MPa. 10 20. A

Rl X T RLEE ST ER SR s "

t 0 aBMopmBis PINRITAGEL liépdsn nd@bAHM VIS 71095 R d4teD T8 Azt 1997.

pH of "between 3.0 and 4.6 when subjected to the

treatnment pressure. 15 22 A et hod according to any

1 8? ne jOhefhba 'ag%rcilﬁ%{ooangrjon%f— Eigit 1118 177 Qﬂﬁrén? e ¥le8teabpressure

roma yoghurt cultured dairy product, a beverage,

a fumtﬂeﬁtﬂm a vegetable juice. 20 23. A net hod
of treating a food conprising the follow ng steps: -
selecting a food conprising at |east one strain of a

19pr ot2e giethwel acdobdifig to i 18 twhaiein dlap sdohteneofl predsuwe \is rat) least
a prgwre treatment at a predeterm ned pressure and

&ubj ecting the food to a treatnent pressure at

or below the predeterm ned 25 pressure, wherein the
t reat nent ressure reduces del ays, prevents or
mathod gocovd i 1%

20e] i d}

geherait fthy [igptaent presspe iy g least

of apolpast one bacter| al strain in a food to be
subjected to a treatnment pressure at a predeterm ned
pressure wherein the treatnent pressure reduces, 30

210%! YRR YENNS, OF o) L 31ES, B A\ RLRAL KRR, g g it of

aln survives,

bac betwesh 3 D andide Whngbjeetkd tf theltréatmont psRsi®
2004/ 032655 PCT/ NZ2003/ 000224

22.

23.

24.

- A method according to any one of claims 11 to 21 wherein the food is selected
from a yoghurt, a cultured dairy product, a beverage, a fruit juice or a vegetable

juice.

A method of treating a food comprising the following steps:

- selecting a food comprising at least one strain of a protective culture, said
strain capable of surviving a pressure treatment at a predetermined
pressure and pH, and

- subjecting the food to a treatment pressure at or below the predetermined
pressure, wherein the treatment pressure reduces, delays, prevents or

eliminates growth of spoilage microflora.

The use of at least one bacterial strain in a food to be subjected to a treatment
pressure at a predetermined pressure wherein the treatment pressure reduces,
delays, prevents or eliminates growth of spoilage microflora, and the bacterial

strain survives, said bacterial strain being selected from:
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- 1) Lactobacillus acidophilus HNO17 AGAL deposit

nunmber NMD7/09515 dated 18 August 1997; - ii)
w®edoudsdsatt eri um | actis HNO19 AGAL deposit nunBEr/NZ2003/000224

NWB7/ 09513 dated 18 August 1997; 5 - iii)

Streptococcus thernophilus; - iv) Lactobacillus

hel veticus; - v) Lactobacillus del bruekeii subsp

bul garicus; - vi) Lactobacillus acidophilus; - vii)

Bi fi dobacterium]actis; .10 _or_ an onbi nati qn

Cher eof . Dpeiokarlineeilasilis BNDI FACAL Sonaurmlrr Mg/0951s
the fol | oeaassh@Rs1o9gl ecting a food conprising

Lact obaci | | us acidophi l'us HNO17 AGAL deposit nunber

NVB7/ 095 18 Bifidodactardmplaglis ENOYH AGAdndeppsit nunshes N H/0R5 13

t he food t fH. pressure of between 350MPa and
600MPa, ga%gqglfl{%?yb{gg\ﬂeen about 3.0 and about 8.0.

26. A metilpStrapfocveamathiengopdiliigod conpri si ng t he

foll owi ng steps: .selecti.ng a food conprising
Bi f i dobagY)ellt“ﬁcFﬁi’f’f@’ﬁ’%Z"e’ 19 AGAL deposit 20 number
NVB7/ 09543 LdaxbbitilhB doNbaiékbii S bulpdicus; Subj ecting the

food to a.treatnent pressuyre of between 350MPa and
600MPa; éil)lafw&haﬁﬂuw@éz Sibout 3.0 and about 8.0.

27. A rethesimpsaisinbiakss;any one of the preceding
clains wherein the food is 25 subjected to the

t r eat nentor ppeeyuhivatiopthareeds t han 10 minutes. 28. A

met hod according to claim 27 wherein the food is
subjected to the treatnent pressure for about 5
2511 nuA esthod®f ABating anfeddanmisogribk fodlotvingesteps:m 27 wher ei n

the food [ sublected Lo the LLeal BNt b Sany iinb P AGAL
deposit number NM97/09515 dated 18 August 1997; and
- subjecting the food to a treatment pressure of between 350MPa and

600MPa, at a pH of between about 3.0 and about 8.0.

26. A method of treating a food comprising the following steps:
- selecting a food comprising Bifidobacterium lactis HN019 AGAL deposit
number NM97/09513 dated 18 August 1997; and
- subjecting the food to a treatment pressure of between 350MPa and
600MPa, at a pH of between about 3.0 and about 8.0.

27. A method according to any one of the preceding claims wherein the food is

subjected to the treatment pressure for less than 10 minutes.

28. A method according to claim 27 wherein the food is subjected to the treatment

pressure for about 5 minutes.

29. A method according to claim 27 wherein the food is subjected to the treatment

pressure less than 5 minutes.
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WD 2004/ 032655 PCT/ NZ2003/ 000224 30. A net hod
according to claim?29 wherein the food is subjected to

W0 b@4083283 nent  pressure for about 1 m nute. 5PGI/NZA03/000224

nmet hod according to claim29 wherein the food is
subjected to the treatnment pressure for less than 1
m nute. 32. A nmethod according to claim 31 wherein the
food is subjected to the treatnent pressure for |ess
t han 30 seconds. 10 33. A nethod according to claim 32
wherein the food is subjected to the treatnent
300" €S8 WethddOdechi@mg th tfim D ISWEQEEShe fdbd 6 stijedi@dlto the treatment
according to claim 33 wherein the food is subjected to
t he Rpresseederrpboutlgmigpiessure for about 1 second. 35. A
met hod according to any one of the preceding clains
wherein the food is subjected to the treatnent
31pr esA meathaalt aceordingperciaimr2d whervincahe &dwoluis sabjeesert toethe treatment
Cel si us ar%d 40 degrees, Cel sius. 20 36. A nethod
accdPEPHg forde BEherein the food is subjected to
the treatnent pressure at a tenperature between about
0 degrees Cel sius and 20 degree | sius. ..37..A foaod
31 ep‘grnéeah%ﬂ%f@%oto rHi WHereg Lﬁ%@%‘nlé sghiStigb 0 the treatment
Pr eGReish 61 18dsMRan ¥edtitds. A food according to claim 37
wherein the food is selected froma yoghurt, a
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34. A method according to claim 33 wherein the food is subjected to the treatment

pressure for about 1 second.
35. A method according to any one of the preceding claims wherein the food is
subjected to the treatment pressure at a temperature between about 0 degrees

Celsius and 40 degrees Celstius.

36. A method according to claim 35 wherein the food is subjected to the treatment

pressure at a temperature between about 0 degrees Celsius and 20 degree Celsius.
37. A food prepared by method according to any one of the preceding claims.

38. A food according to claim 37 wherein the food is selected from a yoghurt, a
cultured dairy product, a beverage or a fruit or vegetable juice.

39. A cultured dairy product having a pH of at least 4.0 and a viable culture of at least

one hundred thousand colony-forming units per gram following a pressure

treatment of at least 400 MPa.
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40. A cultured dairy product with a pH of at |least 4.0
having a viable culture of at |east one hundred

W@ bouws3aess col ony-form ng units per gram f ol | oWPEIYNZ2003/000224
pressure treatnment of at |east 450 MPa. 5 41. A
cultured dairy product with a pH of at least 4.0
having a viable culture of at |east one hundred
t housand col ony-formng units per gramfollow ng a
pressure treatnment of at |east 500 MPa. 10 42. A
yoghurt or yoghurt drink with a pH of at |east 4.0

4ohaviAgultursd @dityeprodict With #PHASS at [1€@854.0 ¢aeing undstde culture of at
t housand col Qny-form ng units per gramfoll

pr edeast ene hundred thopsangt colpny-fosminsgg/psr sam f%klomop Bessure

bevefaafnt @\t Rdstasyvi® € cul ture count of at |east one
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413 PURSHES: RAEBNL il 2be! $95 1R MBANE A LS Sl Be a

erage having
c uI ﬂmmmdumdredfthmmcbaﬂbnpmmgndnw qbet Q{tausﬁ)ﬂdwing a pressure
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é (g]taf% %38{’34%9 20 followi ng a pressure
treat rrent of at |least 450 MPa for |less than 10 m'ns '
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at about 4

44, A food or beverage having a viable culture count of at least one hundred thousand
colony-forming units per gram of at least one strain of a probiotic bacteria

following a pressure treatment of at least 450 MPa for less than 10 mins.

45. A method according to any one of claims 1 to 36 wherein the food has been

packaged prior to being subjected to the treatment pressure.

46. Food made by the method according to any one of claims 1 to 36 wherein the
spoilage organisms are inhibited for an extended period of time during storage,
said extended period of time being longer than that achieved by an untreated food

containing a strain of culture.

47.  Food according to claim 46 wherein said storage is for at least 50 days at about 4

degrees Celsius.
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wherein said storage is for at |east 15 days at 20
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48.  Food according to claim 46 wherein said storage is for at least 90 days at about 4

degrees Celsius.

49.  Food according to claim 46 wherein said storage is for at least 15 days at 20

degrees Celsius.
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