WO 2012/ 085010PCT/ EP2011/ 073490 1 Fl avour nodul ati on by bi o-processing
using creamflavour form ng bacteria strains 5 Field of invention The
present iwoentzmsinel ates to the generation of flavour aod/EReamm734n0

m | k- based products. The generation of ftavour and aroma in mlk-based
products is achieved using 10 bacteria strains during fernmentation of a

m | k source. Background of the invention Fernmentation is a conversion
¢ bohvd . e . .
ctrans. For senealt ARtz Ea0n, B0, B8 o RiEta SOTTONEA] Nl BAHEIS

m | k productermangbbachtetiaxatphenscheeses, butterm | ks and yoghurts.
Fermented m | k products are 20 manufactured by fernenting a mlk source. A
m |k source, for exanple mlk, contains the carbohydrate | actose. During
ferment ati ofri@h 4t e Ihknt9vnce the bacteria strains ferment the
carbohydrate | actose to 25 produce lactic acid. The production of lactic
acid results in an acidification of the mlk source during the manufacture

of the ferm%t?lt ed m| ktpr.oduct Dur i rl% f er nent %tel on of the molfk ource

ot her reactio spﬁgfegccﬁpvﬁ&t\%@éln 5t é:resst}ﬁsttanceqsenﬁrreastelr?tn int eavrﬁuiﬁ(

source and 3@ d herbaet eriinal nStinaidasedA fgioneiital.i omrref thendrdiki source with
bacteria strains is responsible for a generation of a flavour and aroma in
the fernent éddPME FREIGECTE iy fHEMTHES Ch@ oMt dtS girfpfeved using

10 bacteria strains during fermentation of a milk source.

Background of the invention

Fermentation is a conversion of carbohydrates to organic

15 acids or other compounds using bacteria strains.

Fermented milk products are major consumer products.
Fermented milk products can be, for example, cheeses,
buttermilks and vyoghurts. Fermented milk products are

20 manufactured by fermenting a milk source.

A milk source, for example milk, contains the carbohydrate
lactose. During fermentation of the milk source the
bacteria strains ferment the carbohydrate lactose to
25 produce lactic acid. The production of lactic acid results
in an acidification of the milk source during the
manufacture of the fermented milk product. During
fermentation of the milk source, other reactions may occur
between other substances present in the milk source and

30 the bacterial strains.

A fermentation of the milk source with bacteria strains is
responsible for a generation of a flavour and aroma in the

fermented milk products. Furthermore the fermentation of



WO 2012/ 085010PCT/ EP2011/ 073490 2 the mlk source with the bacteria strains
increases a shelf-life of the fernmented m |k products. The bacteria strains
used to fwormerntossile m | k source can 5 be_lactic acid baeCempParigiorapns. The
lactic acid bacteria strains include Lacfobacillus, Leuconostoc,

Pedi ococcus, Lactococcus and Streptococcus; as well as the nore peripheral
Aer ococcus, thsr Abbbiét evduife EntéRocblee uadsiticoc 6% 21850r bRactabagi |9 us,

Teragenococ%%%ify%g%%o%%u%héof%?%gﬁﬁgﬁﬁhhgg b%ggﬁck%qtic aci d bacteria

strains belong to the order Lac acilla n1rnternational patent
application publication No. WO 2008/ 049581 by the Applicant Nestec SA is
titled "Taste 15 and flavour podul ation by biotransformation in mlk

product s". fﬁéiQﬁQQQEﬁqcﬁﬁﬂatﬁﬁeHFegpﬁﬂ(ﬁﬁqqﬁ?ﬁnﬁﬁ?cﬁfﬂBnSN&F?ﬂDcan
2008/ 0495681 di sclgses a-ietihad:- 4.0 PropPLena. NOA=SAKEUE V- fa'c%\épl}!fad\}%ﬁaf ood

product. 20 An international patent application publication No.
02/ 085131 by tiree nAp pl hehwde New Zedleand 10ai, r yL8oapdossoci t |Rafliavistdwois of

prepari ng savoury-fl avoured, praduct.s by fernmentation,of proteins". The

"t or nat T onaT bRt S SppIT Cat i BUBTTCAT On Nb° 07085151 di S61 538 *a

nmet hod 25 f eertibeeranuf agtatoe cef-ua, savasmnhdd=aeurieth, pr odiciefd@maissour ce
of protein using a conbination of twy distinct strains of bacteria. The

source of pPEPEICA R bEPRToHAME OSey L Iidat , THHAEENARANE Y WRIPCRFUT st

strain ¢ baglefiads 1sel eeled fremithe group Macriocagous . MLrogpeays, 30
Ent er coccus, Staphyl ococcus, Brevibacterium Anthrobacter and

Cor ynebact etthemp rpieef éralttbypavadrledescus caseol yti cus.

An international patent application publication No. WO
2008/049581 by the Applicant Nestec SA is titled “Taste
15 and flavour modulation by biotransformation in milk
products”. The international patent application
publication No. WO 2008/049581 discloses a method to

promote a non-savoury flavour in a food product.

20 An international patent application publication No. WO
02/085131 by the Applicant New Zealand Dairy Board is
titled “Method of preparing savoury-flavoured products by
fermentation of proteins”. The international patent
application publication No. 02/085131 discloses a method

25 for the manufacture of a savoury flavoured product from a
source of protein using a combination of two distinct
strains of bacteria. The source of protein may be a plant
soy, wheat, rice, milk or whey. A first strain of bacteria
is selected from the group Macrococcus, Micrococcus,

30 Entercoccus, Staphylococcus, Brevibacterium, Anthrobacter
and Corynebacterium, preferably Macrococcus caseolyticus.
A second strain of bacteria is selected from the lactic
aclid bacteria - Lactococcus, Lactobacillus, Pediococcus or
Leuconostoc. The savoury flavoured product may be combined

35 with other ingredients to form products such as cheese,



A second strain of bacteria is selected fromthe lactic acid bacteria -
Lact ococcus, Lactobacillus, Pediococcus or Leuconostoc. The savoury

f I avour edwprzotussoinray be conbi ned 35 with ot her ingredi @ecTEPR@ 1003400
products such as cheese, WO 2012/ 085010PET/ EP2011/ 073490 3 pr ot ei n-wat er
gel s, yoghurts, creanms, custards, sauces and confectionary products. An
i nt er nat i onRLOFELEMVa&SH] I9€atS oY OEibItitEat iCHIRaMNG, WO AFZIDVDOSLEBIARE taHe

Applicant Ni E i itled "Enhanced flavour production in or
relating tocéggg%ggoggﬁ i %?ﬁg%t%F various food grade m cro-organisns”. The

international patent application publication No. WO 02/00845 di scl oses new
m xed cultures of two or nore 10 micro-organi smstrains wherein at | east

one of the ATCrobryanfsAPEEainit SR c AP Compr R sBHAH i tPHi X¥ed & ture

i's indi yst@lzl/xoo%%e%dydt% LS, bashst ofvilds abbhi Red Rer f osmepanteof an
enzymatic pathway, and said two or nore sel ected micro-organismstrains
t oget her for'mndaconpilef éayd patdhwegueowardsira desieed tfirawoue €onporent .

The m xed cult%he s a culture.for tPe groduction.of a_ferpent ed pHgguct,
cultivagloll O various (§) gFade mlcro—organlsms ot e
such as yogurt Or cheese or sausage. Said”’two or nore m ¢ro-orgari sm

strains ar e ipriefenabliy €01 culadd anat edpPar theulat pnd 1pred edoed esbodiorent s
are starter cultures 20 for the manufacture of cheese. The m xed culture
conpri si ng 82485t Rat FOACOPSEEr i BHE LHCIYE cseud 65 RS ahtiCa @onBiGit i on

of a Breyi bacieplumsinalh -and & Staphyl ococcus.skrabRe bespecs iuely,— 25 An
article by Monnet et al. in a Journal of M crobiological Methods 37 (1999)
pp 183-185 g geintilsed stArinsprovieth metchodnricar ssct eenissg dlnphaedceticact at e

duci tants". Th ticle b t. et al. .di that .a bacteri al
D ran Lact Seotm ivrel b el eh i B oot BssiB aferractPe i s vnde 1 n
the dairy i peusbiy barr educe ¢raseiaytic Pachely! drsl adm afwd laveildre

conpound in cultured dairy products. WD 2012/ 085010PCT/ EP2011/ 073490 4
"Ef fect of EFrat€LAIFFBUICIIIRI O dFageryl ot tadst ot wrhy2 LGerpesdcus

Lactis p. [ | 1 it r 0X n .
article§%y ﬁ%ﬁ%%%ﬁét a ?%ggégfé%%gﬁ%ﬁg'g?fggfépo§8ﬁgﬁg§%§iUn?%?t?é?%nﬁ
addi ti on onchlgruowt hiand forlmatrenfof dihacetiyddandiacetod e byetmetnhaeatcus

Lactis ssp. Lacti CNRZ 483 in a ey based nedium The article
"CharactePi§5P| %ofsgcﬁhFFy366ﬂﬁ§€ﬁﬁf gheese Or sausade. Sald two or

more micro-organism strains are preferably co-cultivated.
Particular and preferred embodiments are starter cultures
20 for the manufacture of cheese. The mixed culture
comprising a combination of various Lactoccocus strains
and a combination of a Brevibacterium strain and a

Staphylococcus strain, respectively.

25  An article by Monnet et al. in a Journal of
Microbiological Methods 37 (1999) pp 183-185 is titled “An
improved method for screening alpha-acetolactate producing
mutants’”. The article by Monnet et al. discloses that a
bacterial strain Lactococcus Lactis ssp. Lactis Biovar.

30 Diacetylactis is used in the dairy industry to produce
diacetyl. Diactetyl is a major flavour compound in

cultured dairy products.

An article by Boumerdassi et al. in a Journal of Dairy

35 Science Vol. 80 1Issue 4 (1997) pp 634-639 is titled



10 produci ng Lactococcus |actis subsp. lactis biovar. diacetylactis C
strain isolated fromnaturally fernented m | k" by Mutukumra et al. (2009)
M | chwi sswo=01i850164( 1) pp. 26-29, relates to a strai n PRAEPRII0MIRICE
acceptable fernented milk to a sensory p%nel despite the presence of 15 a

slight malty flavour. The article "Diacetyl production by different strains
of Lact ococcld fleaidt ixf subspateaehi ®roidovariondidcelipactvs ahd BEGEOIdst oc
spp. " by HU%%“*LOA Z,a0d §£a%58@9%r%s. 1992).20; Anpl E’%%rBBh‘B"Va%'e‘?f Ghnol
38, pp. 17-22, relates fo the conparison of seveéral strains for product
formation from cpteateceén afi | kxgukhdr. esthdlonevercl due vyt olcarmattnber afl t he

| actic acid hacteria 25 strains and their interactions with individuals, a

sel ection ofISEMPARR 16t i ETAEFEShdth eFFaSsPHaAMAs Tid-TitidduedderPai P
flavourssand asQuas Lnd heofergented mid kgproduetys) i g ot spredibgtablbe. 30
Fermented ml k products have a wide variety of flavours and aronas

dependi ng upesttdwo itk boagtde @wd + Headhesi ENRE d Tactera avbervaibasasksed to
f er ment themréi Iik source. WD 2012/ 085010PCT/ EP2011/ 073490 5 There is a need
to provide rretdh(%ls and lactic acid bacteria strains that are responsible
for specific flavours and aromas in the fernented m |k products. 5
Furthernore, artificial additives are negatively perceived by the consuner.

There a needt® priovi dé F | arour Tardt GFonad bilP A~ Rat ufal®™ il X HERMRAMBIHS

artificigl addistives TRsEeoLsc-alis0 & dieeds t oppayi de flLavour and,aronmas
whi ch 10 can be used in a wde range of foods. There is thus a need to

over cone t heliagcertetenttiiondd prtotdiensisnlahedaftomlbaSummany dierimevdrid on | n
a first aspect.th resent inventjon rel tQ. actic acid bacterium
act oeocens it OB ey al®) S Brel ke trithiasds S4nd

present invept.i onc2fal se1kekates t9 atkachi eradl hhagteshuarkagtesaccus
| actis subsp. lactis diacetylactis (CNCM No. 1-4405).
fermented milk to a sensory panel desplte the presence of

15 a slight malty flavour.

The article “Diacetyl production by different strains of
Lactococcus lactis subsp. lactis biovar. diacetylactis and
Leuconostoc spp.” by Hugenholtz and Starrenburg (1992)
20 Appl. Microbiol. Biotechnol 38, pp. 17-22, relates to the
comparison of several strains for product formation from

citrate in milk cultures.

However, due to a number of the lactic acid bacteria
25 strains and their interactions with individuals, a
selection of certain lactic acid bacteria strains to
produce certain flavours and aromas 1in the fermented milk

products is not predictable.

30 Fermented milk products have a wide variety of flavours
and aromas depending upon the milk source and the lactic

aclid bacteria strains used to ferment the milk source.



In a further aspect the present invention relats to a nethod for the

manuf acture of a fernmented m |k product. 25 The fernented m | k product has
at | east woeneassdibavour and aronma. The pet hod conpri seeCpmEredidionyo@ m | k
source, optionally adding citrate to the’nilk source to forma suppl enment ed
mlk source, adding to the m |k or supplenmented mlk source a Lactococcus

| acti s subsphg0el actis diswet floadt¥ s vicNoM Methada40ad orlactiset cxovictus

| acti s subsp, s di t vl acti s, ( No -44 o] m i xture. The
m xture is ?Dﬁglﬁ%%gﬁneg%tg%ejt%é ma%jﬁ Elctcj&ircf\]egl t hree%%(?nrr%n le%l mE?E p?sﬁugélﬂcem
2012/ 085010RPCEVER2G1 2NA7 349006 L ahkurthernaspeat: 1kherpdesenst. | nventi on
relates to a fernented mlk product with at |least a creamflavour and arona
obt ai nabl e by the aforenentioned nmethod. 5 In a further aspect the present

inventiof retates 10@,Peduet £iQh GERSYTRIDON Y & JmBRl | £y dsSing a

fermented mlk product with at |least a cream fl avour and aronma. In a
further aspést the presanternvéitévn pelrated to ariovided pradeer and
conprising a_lactic acid Qactjr&%nlt act 9coccus E%g%gs.sgbs%ﬁik%%%gs

diacetylact?goFéﬁCﬁpNg.n ~440 vOlds a =13

) Oor a Lactococcus lactis suSSp. racti's

di acetylactis (CNCM No. 1-4405) and at |east one of diacetyl, acetoin and
4-di hydroxy- 3, 4-di net hyl-2,5- 15 hexanedione. In a further aspect the
present i nvéRErEn el ates £olgSEuITUrRFLOM? | StACHactRe acrdaFadterdium

Lact ocoggus Lachics ,$ubshn Laglie diacet wlraghisis(CNCM No. 1-4404) or a 20
Lact ococcus lactis subsp. lactis diacetylactis (CNCM No. 1-4405). In a
further aspect the present invention relates to a use of a lactic acid

bact er | t tis subsp. .25 lactis diacetylactis (ONCM No
170408) ‘o & LBEEoGOhobE Thct & SuBe | ACTTE Wl Boaty adti é TN KB

| -4405)t 0 i gpablcal Leashecazetgeam fl avour and aroma to a mlk source. 30 In
a further aspect the present invention relates to a use of a lactic acid
bacterium Lactococcus lactis subsp. lactis diacetylactis (CNCM No. 1-4404)

?L a Laggocggﬁﬁgr%a%%i§n§gﬂ%gonlactis di acetyl actis (CNCM No. 1-4405) for
e manufacture o , 4-di hydroxy- 3, 4-di net hyl- 2, 5- 35 hexanedi one.
In a first aspect the present invention relates to a
lactic acid bacterium, Lactococcus lactis subsp. lactis
diacetylactis (CNCM No. 1I-4404). The present invention
20 also relates to a lactic acid bacterium Lactococcus lactis

subsp. lactis diacetylactis (CNCM No. I-4405).

In a further aspect the present invention relats to a
method for the manufacture of a fermented milk product.
25 The fermented milk product has at least a cream flavour
and aroma. The method comprises providing a milk source,
optionally adding citrate to the milk source to form a
supplemented milk source, adding to the milk or
supplemented milk source a Lactococcus lactis subsp.
30 lactis diacetylactis (CNCM No. I-4404) or a Lactococcus
lactis subsp. lactis diacetylactis (CNCM No. I-4405) to
form a mixture. The mixture is then fermented to

manufacture the fermented milk product.



WO 2012/ 085010PCT/ EP2011/ 073490 7 The present inventors were surprised to
find that a lactic acid bacterium, Lactococcus |actis subsp. lactis

di acet yl aw0i2012(085GM No. 1-4404) or Lactococcus |actis 5PSuEPRO11l023abe S

di acetylactis (CNCM No. 1-4405) inparts Such flavour and aroma to the
fermented m |k products. Detail ed description of invention 10 For a

conpl et e undér st aHéT hgesf e P esleat PrerEit ohndAatike atbatages ot Fer eof

reference | sommdn e the fallowing detal Led desaription.gf hednvent on.

It should be appreciate vari ous aspects o resent I nvention
are nerely krbust pattiveabfl et by speciaffioecnays ibocmaketand .use t he present
i nvention. The various aspects of the present invention can be conbi ned
wi th other aspects of the present invention and 20 do not limt the scope

of the ifnvenhi on wheRnkakelsddto eapsideraldon yWEAtERe claiimsandothe
foll ow ng detail ed description. The present invention concerns fernmented
m | k productsod28tThe rf eomsned Lvinl ko vprodesns: lacemprmsfias @ detnerd ed

fernentatio%ig& a_milk sour%ea%ﬁth a | acti ¢ %g%g bact erium_tao_provi de

fl avour and arongrpgufﬁewﬁgrnentéganFlE‘6%8 V30 TRE™ a¢tC "aci d

bacteriumis a Lactococcus |lactis subsp. lactis diacetylactis (CNCM No.
1-4404) or a Lactococcus lactis subsp. lactis diacetylactis (CNCM No.
1- 4405) . Thé™ &tier&lPd BaRt%tT uri e LREESEStc usnY 8BLLS s U3 tRactos @

di acet yh@ct icg oGCNOM N, ~1- 4%;3@1”&6% L.act geqccus Jachi §, 35+ sybspy | actis
di acetyl acti s(CNCM No. 1-4405) were 2012/ 085010PCT/ EP2011/ 073490 8
deposi t ed ofa2&-dNoventrerl2010s wstthsphe Lbastiist gtl sRastelact 1 Col(CEEM oo .

Nationale d res de M co-arganisnme (CNCM . . The mlk source can, be any
type or i 1B el as oot & B0 Saen ) R Goat S REAa: bk P o BTk ot
any m xturesgithergobictTRe nhkvsonpce maysbe) UHnsreat ediaddk, pasteri sed
m |k or non-pasteurised mlk. The mlk source may be full fat mlk, a

ski mred ni | RiGESSEHT - skiamrleP i | k. 2Rdr t her TRl AR 1/ Sl ey be a
fresh mik, 10 _reconbined mlk and mlk containing vegetable fat and any

m xtures thereof. A conversion of citrate into volatile flavour and aroma
conpounds plays an inportant role in food technol ogy. The

In a further aspect the present invention relates to a
culture comprising lactic acid bacterium, Lactococcus
lactis subsp. lactis diacetylactis (CNCM No. I-4404) or a
20 Lactococcus lactis subsp. lactis diacetylactis (CNCM No.

I-4405).

In a further aspect the present invention relates to a use
of a lactic acid bacterium, Lactococcus lactis subsp.
25 lactis diacetylactis (CNCM No. I1-4404) or a Lactococcus
lactis subsp. lactis diacetylactis (CNCM No. 1I-4405)to
impart at least a cream flavour and aroma to a milk

source.

30 In a further aspect the present invention relates to a use
of a lactic acid bacterium, Lactococcus lactis subsp.
lactis diacetylactis (CNCM No. I-4404) or a Lactococcus
lactis subsp. lactis diacetylactis (CNCM No. I-4405) for
the manufacture of 3, 4-dihydroxy-3,4-dimethyl-2, 5-

35 hexanedione.



15 conversion of citrate into volatile flavour and aroma conpounds can be
achieved by the lactic acid bacterium Mny mlk ingredients contain
citrate; WOwewdssi10 i ncrease formation it can be desire@#Cr®EPsupprasent the
mlk source with citrate. 20 The citrate’is converted into volatile flavour
and aroma conpounds during fermentation. The volatile flavour and aronma
conpounds have at least a creamlike flavour and aroma as di scussed bel ow.

The citrate : [ [ it -i ed-. t 1]k rce in
an amount of 0 B 6" WU e orer aby VLT 2 i v 1 S eraBi g T an
anount of 0a@3td. @ ant % rminsh , preef epabd y c H5-16G Sttt sTo tbe suppl ement ed
m |k source i.s added the lactic acid bacterium Lactococcus |actis subsp.
lactis di acEtyractite CEReMINIM1-H904) 1ot *PAE IActloeobeG® 9t i s26UBsh.
lactis diacetysact iistONCMiNo.ct114405)s (NBM2QL2/ 0850PRCTAERZQLL/ 073490 9
Li pase can al so be added to the mlk source or the mxture to produce an
enhanced fl| aeweuandnar esmamien tohé e fremead edi ik 1pr pdodustsli pase

hydrol yses fats in the mlk source to formfor exanple di-glycerides,
nonogl ycerides and free 5 fatty acids or any m xtures thereof. The

di - gl yceri degtainedgdpeetides candf neaechatibyy aci ds inpart a creamlike
flavour to the fernmented mlk product. Therefore the use of |ipase enhances
the creamlike flavour in the fermented m |k product. 10 Lactase can al so

be addegt 0 ghe Jmidd S LE et be i xtYr 6t onpr pduce ndesiked il avalyy and
aroma in the fermented ml| k products. Lactase hydrol yses the disaccharide

| act ose i n the midvirgegese thetreogal actfeserard 155 mgldec dse.th@ ucdsle vandy

gal act ose arge used as flavour. precursors_for caranel-like and sweetened
Sondensed mMIFKERTIkE FEAvOP EMati GRS LFEERE M Ik source |

non- pasteurised, the mlk source or 20 the supplenented m |k source may be
pasteurised, subjected to ultra-high tenperaturetreatnent (UHT-m | k) or
sterilised dridet@BA6i HDNBPRAGH 3 heEhé Nart . ThE 1pakt edfPs&tiore fultty®a- hi gh

t enperagure sterili i Led:out _icn,a t at.yre
range O?yZSP%rg%%%%erl%b olr%trg éti}lérreslﬁ%#&jg%t alegﬁ%gg?ég Or%fn.t%il t%«rgé%ﬁl\%l Y,
the mlk sounye maymb&cheat- tiseattée pirieeentto ibeeng ithe suppl enented m | k
source. The m xture of the supplenmented mlk source and the lactic 30 acid
bact erium (Lactococcus |actis subsp. lactis biovar diacetylactis) is then

fermented toymnuhacture thederseptred mi | K rprodyet wWddnt he rcreany pfid avour
and aroma. The fernentation is allowed to take place for between 6 and 24

hours at a tcempéracuretdi approxiPAREEFY I0C.the present invention and

200 do not limit the scope of the invention when taken into
consideration with the claims and the following detailed

description.

The present invention concerns fermented milk products.
25 The fermented milk products are manufactured by a
fermentation of a milk source with a lactic acid bacterium
to provide flavour and aroma to the fermented milk

products.

30 The lactic acid bacterium is a Lactococcus lactis subsp.
lactis diacetylactis (CNCM No. I-4404) or a Lactococcus
lactis subsp. lactis diacetylactis (CNCM No. I-4405). The
lactic acid bacterium, Lactococcus lactis subsp. lactis
diacetylactis (CNCM No. I-4404) and the Lactococcus lactis

35 subsp. lactis diacetylactis (CNCM No. I-4405) were



WO 2012/ 085010PCT/ EP2011/ 073490 10 Optionally, fernmentation inproving

cof actors such as al pha-ketogl utarate, manganese or nmagnesi um salts nmay
al so be awidedinssap to the fernmentation. 5 Dependi ng up@aTiEPROLTIOVIAIGOUr CE
it is to be appreciated that the ferment®d nilk product with a creany

flavour and aroma can be in the formof slurry (yogurt like) or a liquid.
The fer ment €@PriSik epr educt> TV B 14U Grweoncener anedituo Tireteerment ed

m | k produc i , f Layqu r.o b ie pr bly by
apr ay. dryi nSoumE oy Soteeredy tht 5 A Rsasare 2R g ekl LU R
product with the creany flavour and aroma can have applications in food

products and during a manufacture of food products. For exanple, the powder

with the créafy"fidvsGHrand Aome CAY hakE &dpliidati shst % He"béiverage

i ndustrystosipas tnt he, mbty fl aveusnang, &k 11 2@ beverages: xFores
exanple, the powder with the creany flavour and aroma can have applications
in the foodtihreospify tBhiempart kt ke wr eany fdavooe afdTatorates f aoddtuffs.
Bxanpl es 25 The manufactuned fermented milkprogupts were,anal xsed by an
el ectroni c ROSe bas&d on mass spect r%mﬁry anddgas chr ormat ography coupl ed
to mass speeabromet ty11(1CEaVEBni 13) AnalysindmMntin el tdani- ese=-dasieid: .on
mass spectronetry is a direct anal ysis nethod wherein the fermented mlk
product is EI%%%G&W%E?I iRt 84 hE SEHE6G de? Vi tHout 2t hdTFeed frl K

separatij@n precgdures; and d ssdderef or et oen: 8gviAgerArdet eLm 5 | OhyPf

vol atiles fromsuch a resultant 35 mass spectra contains limte
i nformati onnfisrttutrkes tWOr2012/ 085010PCT/ EP2011/ 073490

A conversion of citrate into volatile flavour and aroma
compounds plays an important role in food technology. The
15 conversion of citrate into volatile flavour and aroma
compounds can be achieved by the lactic acid bacterium.
Many milk ingredients contain citrate; however to increase
formation it can be desired to supplement the milk source

with citrate.

20
The citrate is converted into volatile flavour and aroma
compounds during fermentation. The volatile flavour and
aroma compounds have at least a cream like flavour and
aroma as discussed below.

25
The citrate compound e.g. trisodium citrate is added to
the milk source in an amount of 0.01 to 5 wt%, preferably
0.01-2 wt%, more preferably in an amount of 0.03-1.0 wt%,
most preferably 0.05-0.3 wt%.

30

To the supplemented milk source is added the lactic acid
bacterium, Lactococcus lactis subsp. lactis diacetylactis
(CNCM No. I-4404) or the Lactococcus lactis subsp. lactis
diacetylactis (CNCM No. I-4405).

35



11 identification of aroma conponents. Unequivocal identification of the

si ngl econpounds present is not possiblew thoutpriorseparati onandsel ective

f ragnent awoan12v088010GC- M5. 5 Gas chr omat o%raphy coupl ed POTMRGI1HME I onet ry
(GC-M5) provides the necessary separation and detection of volatiles. GC M

is used for obtaining M5 fragnents belonging to a specific aroma conponent.
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vol ati | es fmdmkf emeentcads .m Lkppsodugtiscdresamcintms dist theami o koldrawed by
sol vent extracti on, ur% e and trap (PP and headspace techni ques  such as

headspace s6Pi d°pRade icPEleft FHct o CRSSSPMER O (TGl amd' 4 ridis S PT)
and headspage thgchilk 048Sorelheds, i dentLEy twalald 4 esT2@ withydjdderens yield
perfornmances, but with conparable reproducibility. PT appeared to be a nore
sensitive wherneasl \BPNVEL flgs aamolr & neapithtalhd hesslsexpemsitveat extadque.keThe
reagents wherg Used, vene, used as, received WANout 25, prion Lreatment,
unl ess ot herwise statt ed: arrpline E A" T Redct 1Vt on of Factic aci d
bacterium 3¢ Theaksackoteecus ltaet ics-esutbIp.kd attdve i acetiHaactd rSudrGNGM No.
1-4404) in anpoules was reactivated with 1 m reconstituted m |k under
sterile conditttkoR§CH Fansferred into sterile glass tubes containing 9 n
reconstijguted WO 2012/085010PCT/ EP2011/073490 12 m | k and incubat ed
aerobically at 30C for 24 h in the dark. The bacteria were then stored at
6C for two WweekssandcBrnsubkequéert | ydidrotut at etheaatm 01 5% (v kO5LD@ m
medi un) in a.l,élture : :

mixture "to produce desired flavour and aroma 1in the

fermented milk products. Lactase hydrolyses the

disaccharide lactose in the milk source into galactose and

15 glucose. Glucose and galactose are used as flavour
precursors for caramel-like and sweetened condensed milk-

like flavour formation.

If the milk source is non-pasteurised, the milk source or
20 the supplemented milk source may be pasteurised, subjected
to ultra-high temperature treatment (UHT-milk) or
sterilised under conditions known 1in the art. The
pasteurisation, ultra-high temperature treatment and
sterilisation is carried out in a temperature range of
25 70°C to 150°C for a time of Dbetween 2s to 20min.
Alternatively, the milk source may be heat-treated prior

to being the supplemented milk source.

The mixture of the supplemented milk source and the lactic
30 acid bacterium (Lactococcus lactis subsp. lactis biovar
diacetylactis) is then fermented to manufacture the
fermented milk product with the creamy flavour and aroma.
The fermentation is allowed to take place for between 6

and 24 hours at a temperature of approximately 30°C.

35



The cul ture was ML7x (ML7 Terzaghi Bouillon, Merck 1.15029 and 5g/1 gl ucose
(Merck 8342). After the growh phase (3 10 days) the flasks were stored at
6C to forwothe/ss@eti vated | actic acid bacterium AlterraTiBredty/ordzeo cul ture
can be skimed mlk. 15B - M|k source §ﬁbplenentation with trisodi um
citrate A 100 M trisodiumcitrate solution in water was manufactured. The
tri sodi um cPRtat@ngdlliti ohe WAS T3t ahed T @UGH Jda PoF ecsioZe of U104 565m

(Schl ei cher huel | na /Q.4 7 ) -S) . 0p
O the. {11 S30PE S HLE 2Rt o RGeS aded "t SRS T Bt o
1:10) to obta mdaecsuppliementedhm Ifkrsewmtee iwint.h a final concentration of

10mMMin 5. 0mL. 25C - Fernentation Fernentation in UHT-m |k was perforned by
two approaches (I - 11). 30 I: Index (lnside needle dynam c extraction;

Hami | ton3 h%@f&@&ﬁngaﬁ?bm&r@ WOl At kbe compoundsf ragmentsohReciated
non-suppl emented UHT-m T k. WO 2012/ 085010PCT/ EP2011/ 073490 13 suppl enent ed
m | k sour ce tUAT- lek fermamiad isodk upredteat €} thAa alricguot fdfaveimplarst t he

reactivated lactic aci%6§_q§c£ﬁﬂ was_tra sferregyin 5.m f@gplenented
0

m | k sourcea@ﬁﬁ?ﬁ?ﬁn( hocu gtiéﬁ?nu% er ster | 88H5Ftﬂbns and® °

i ncubat ed atl i3QCdaer abiecalfleyricoit e16- 24 1oursdaudthe dar kK beAn aaddid | ar of
2.8g NaCl into the headspace vials helped 10 to expel the volatiles from
t he fernment €87k IFE6duct into the headspace to get nore intense rel ease
of the yglatiles. An electronic nose detected the volatile conpound

The fermented milk product with the creamy flavour and
aroma can be dried, preferably by spray-drying and then

converted into a powder.

15 The fermented milk product with the creamy flavour and
aroma can have applications in food products and during a
manufacture of food products. For example, the powder with
the creamy flavour and aroma can have applications in the
beverage industry to impart the malty flavour and aroma to

20 beverages. For example, the powder with the creamy flavour
and aroma can have applications in the food industry to

impart the creamy flavour and aroma to foodstuffs.

Examples
25
The manufactured fermented milk products were analysed by
an electronic nose based on mass spectrometry and gas

chromatography coupled to mass spectrometry (GC-MS).

30 Analysis with electronic nose based on mass spectrometry
is a direct analysis method wherein the fermented milk
product is placed directly into the ion source without the
need for separation procedures and is therefore time-
saving. A determination of volatiles from such a resultant

35 mass spectra contains limited information for the



15 fragnents at a range of mz 40 - 100 for the experiment with

non- suppl emented UHT-m Ik (i.e. no trisodiumcitrate) and at mz 10 - 160
for the ewpenizmmsilowi th suppl emented UHT-m Ik (i.e. w tRCTMEP@dIOTI¥V0
citrate). 20 Principle conponent analysﬂé—(PCA) was cal cul ated using the
sof tware program "The Unscranbler" (version 9.7). The results were

cal cul at ed widhnItdgar e 9&d ¢ Aw Fapa aand céxed isimhsSof YAE Wat & @apd m | k
bl anks. The. lat. we ewmth all varj ( 2Nt

i ncl uded tol§%hgggg%agﬁgnsf$§igggiﬁﬁ%lIgiioncggkgﬁk% arﬁﬁ%é%ﬁggﬁgnﬁ%at
patt er ns angoabkuibdance waftreanpoundsiod - Ebpetadhbo nosedreasislesnits: 30
Anal ysis of the fernented mlKk %roduct by the el ectronic nose neasurenents
in suppl enertERAIR <00 de SUHFSTKk was conducted. 11: Tenax headspace
measurenent with 10nmMtrisodiumcitrate supplenmented UHT-m | k. GC MS
fragnents [MWY' were 27, 29, 43, 45, 60, 70, 86, 87, 88 and 135. WO

2012/ 085010PC¥F EF20INA073430 I ®uUp piidahd Pedox fiotenriaketrX pk@fidhe
fermented o praduct, was determned Lo be 2.2 W th g redox potentigl of
-10mV. 5 F ¥ ensory assesSent ~of fermented m K produc After

f ernent at i oRotlhe igkass viatsuweres kepiet| ased upthinsegsary evad diadnton
started. Seven persons attended the 10 sensory assessnent of the fernented
m | k producPelPRELEENSGT y2 ashEsdtent i dbasedPoncihe IR oHFPHITHDut es,

scoringyhs nelediWithia X 4 blapk samle 4 nggb%@%sﬂi%)cwéiaia\e%r@s a

reference. In order to test the influence of the trisodiumcitrate sanples
wer e al so prepdr ed A&cwhmadbut t healyesedi um wiatrdteo faddioti omaf ystierd | e

wat er only) aqd Qresengg to thei nel .. The results are shown bel ow,
wherein an XOrAdr¢ECed & 'sEnSERY %gFCQSPpgn of the fernented nilk product
to the panellist. 20 ButteryXXXX Bitter/-al nondXX Fl ower-1ikeX Bread-I|ikeX

Commonly used extraction methods for the isolation of
15 wvolatiles from fermented milk products are vacuum
distillation followed by solvent extraction, purge and
trap (PT) and headspace techniques such as headspace
solid-phase micro extraction (HS-SPME). The purge and trap
(PT) and headspace technigques methods identify volatiles
20 with different yield performances, but with comparable
reproducibility. PT appeared tTo be a more sensitive

whereas SPME is a more rapid and less expensive technique.

The reagents where used, were used as received without

25 prior treatment unless otherwise stated.
Example 1

A - Reactivation of lactic acid bacterium

30
The Lactococcus lactis subsp. lactis diacetvylactis (CNCM
No. I-4404) in ampoules was reactivated with 1 ml
reconstituted milk under sterile conditions, transferred

into sterile glass tubes containing 9 ml reconstituted



CreanmyXXXX 25 Caranel - Strawberry Fresh Fruity Yeast X 30 HoneyX Yoghurt
Cheesy- M I ky- MaltyXX 35 Al nondXX WD 2012/ 085010PCT/ EP2011/ 073490 15
Nut t yX PapwereizdssoiBweet X AcidicX 5 Sal ty1 5 PCT/EP2011/073490

milk and incubated aerobically at 30°C for 24 h in the
dark.

The bacteria were then stored at 6°C for two weeks and
5 subsequently inoculated at 0.5% ((v/v) 0.05/10 ml medium)

in a culture.

The culture was M17x (M17 Terzaghi Bouillon, Merck 1.15029

and 5g/1 glucose (Merck 8342). After the growth phase (3
10 days) the flasks were stored at 6°C to form the

reactivated lactic acid bacterium.

Alternatively the culture can be skimmed milk.

15 B - Milk source supplementation with trisodium citrate

A 100 mM ftrisodium <citrate solution 1in water was
manufactured. The trisodium citrate solution was filtrated
through a pore size of 0.45um (Schleicher & Schuell,
20  Whatmann, FP 30/0.45um, 7bar max. CA-S). 500 ul of the
trisodium citrate solution was added to 4.5 ml UHT-milk
(dilution 1:10) to obtain a supplemented milk source with

a final concentration of 10mM in 5.0ml.

25 C — Fermentation

Fermentation in UHT-milk was performed by two approaches

(I — ITI).

30 I: Index (Inside needle dynamic extraction; Hamilton)
headspace sampling of volatile compound fragments in non-

supplemented UHT-milk.

IT: Tenax (accumulation adsorbens, Marin-Epagnier,

35 Switzerland) headspace sampling of volatile compounds in



Vanilla The results of the sensory assessnent of the fernmented m |k
product denonstrate that the fernmented m |k product 10 has a creany buttery
i ke flawonommgdsanoma. Exanple 2 A - Reactivation of [PQEtEPCO1AOTIH0
bacterium 15 The Lactococcus |lactis suﬂép. | actis diacetylactis (CNCM No.
1-4405) in anpoules was reactivated with 1 m reconstituted m |k under
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reconstitut %qt%gtgi)l k and i ncubated aerobically at 30C for 24 h in the

dar k. The bacteria were then stored at 6C for two weeks and subsequently
inoculated at 0.5% ((v/v) 0.05/10 m nmedium 25 in a culture. The culture
was ML7x (ML7 Terzaghi Bouil Lgn, Merck 1.15029 and 5g/1 glucose (Merck
8342). AftefTt héld h PhasaY(3Hdaysy tHe®f I RAKS Wer' St or¥dHt 654D form

the 30 reactjvated yhaghisC taGid Racter iims At enpanidfeln: dheiaul tdge-Lan be
skimmed milk. WD 2012/ 085010PCT/ EP2011/ 073490 16 B - M1k source
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30/ 0. 45pm 7bar max. CA-S). 500 pl of the trisodiumcitrate solution was
added to 4.5 M UHT-m Ik (dilution 1:10) to obtain a supplenented mlk

source with?& A4l conceht fabPoNa6f 10HM i s, henflspate vhelfohelped
suppl emght ed grid k- spurge was Addeds! ipase 100 MM fer aenkatd Ot

into the headspace to get more intense release of the

volatiles.

An electronic nose detected the volatile compound
15 fragments at a range of m/z 40 — 100 for the experiment
with non-supplemented UHT-milk (i.e. no trisodium citrate)
and at m/z 10 — 160 for the experiment with supplemented

UHT-milk (i.e. with trisodium citrate).

20 Principle component analysis (PCA) was calculated using
the software program “The Unscrambler” (version 92.7). The
results were calculated with logarithmised raw data and
exclusion of the water and milk blanks. The calculations
were done with all variables (MS fragments) included to

25 group the strains in relation to similar MS-fragment

patterns and abundance of compounds.

D - Electronic nose measurements

30 Analysis of the fermented milk product by the electronic
nose measurements in supplemented milk source UHT-milk was
conducted. II: Tenax headspace measurement with 10mM
trisodium citrate supplemented UHT-milk. GC-MS fragments
[M]" were 27, 29, 43, 45, 60, 70, 86, 87, 88 and 135.

35



Fermentation in UHT-m | k was perforned by two approaches 15 (I - I1). I:

I ndex (1nside needle dynam c extraction; Ham |ton) headspace sanpling of

vol ati | e woreprunsso1br agnment s i n non- supplenented UHT- m | leCTARP20111/073Hemax
(accumnul ati on adsorb ens, Marin- Epagnleﬁ Switzerl and) headspace sanpling
of volatile conmpounds in suppl enent ed UHT-nllk (10 mM L- | euci ne,

L-isol euci ne, Lvaline and Lipheiyl &4 tAptdldlquot of 50 pl of the
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WO 2012/ 985010PCT/ EP2011/ 073490 17 An electronic nose detected the volatile
conpound fragnents at a range of mz 40 - 100 for the experiment with
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citrate). Principle conmponent analysis (PCA) was cal cul ated using the
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calculated with [ogarithm sed raw data_and 10 exclusion of the water and
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and abundance of compounds. 15D - El ectroni c nose nmeasurenents Analysis of
t he fernment eensiolrk @ﬁ@ﬁﬂﬂmd@ttW&ﬁe%&ﬁedommctheséOhéawun@naﬂtruhutes,
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Sensory assessnent of fernented m | k product
of the trisodium citrate samples were also prepared

15 without the trisodium citrate (addition of sterile water
only) and presented to the panel. The results are shown
below, wherein an X indicated a sensory perception of the

fermented milk product to the panellist.

20 Buttery XXXX
Bitter/-almond XX
Flower-1like X
Bread-1like X
Creamy XXXX

25 Caramel -
Strawberry -
Fresh -
Fruity -
Yeast

30 Honey
Yoghurt -
Cheesy -
Milky -
Malty XX

35 Almond XX



25 After bacterial fernmentation the glass vials were kept close until
sensory eval uation started. Ten persons attended the sensory assessnent of
t he fer mewOedizisfkopr oduct. The sensory eval uati on was a&Craet@1ovabeuati on
in 30 order to gain information on the il nouth - effect and taste of the
obtained fernented m |k products. WD 2012/ 085010PCT/ EP2011/073490 18
t enper at ur eN2GL25C). The resul t € shown bel ow detail the inferences of the
panel | i sts. ngg%l_llg%%Bl ankFermented m | k product 5Incubated UHT-milk 1 2
9

103 4 5 156 0
Sweet X
Acidic X
5 Salty -
Vanilla -

The results of the sensory assessment of the fermented
milk product demonstrate that the fermented milk product
10 has a creamy buttery like flavour and aroma.

Example 2

A - Reactivation of lactic acid bacterium

15
The Lactococcus lactis subsp. lactis diacetvylactis (CNCM
No. I-4405) in ampoules was reactivated with 1 ml
reconstituted milk under sterile conditions, transferred
into sterile glass tubes containing 9 ml reconstituted
20 milk and incubated aerobically at 30°C for 24 h in the
dark.

The bacteria were then stored at 6°C for two weeks and
subsequently inoculated at 0.5% ((v/v) 0.05/10 ml medium)

25 in a culture.
The culture was M17x (M17 Terzaghi Bouillon, Merck 1.15029
and 5g/1 glucose (Merck 8342). After the growth phase (3
days) the flasks were stored at 6°C to form the

30 reactivated lactic acid bacterium.

Alternatively the culture can be skimmed milk.

35



Slightly milky MIKky, UHT-m Ik Slightly Sour MIky, Slight alnond, Bitter
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Fat ty, Butwernsinssoler eam Buttery, Sweet Malty butter Creaoy/Hpattior34Buttery
The results of the sensory assessnent off Fernented milk product denonstrate
that the fernmented m |k product had a predom nantly creany |ike flavour and
aroma. 25 In éd FOEIOE Fel Foltath1og HadhoASiUCcel1fEy FIie& adCeany
buttery flavour an analysis of the GS nass spectra was nmade with known

fl avour conpounds. It was found that the mass spectrum of

3, 4-di hydr oxy- 3,00 dimet hy 41208180 hexanediconesaast ident inal whaetrhe wass
spectrum of the volatile responsible for the creany buttery flavour.
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4,889,736). Thus it was 35 surprising that the lactic acid bacterium
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(dilution 1:10) to obtain a supplemented milk source with

a final concentration of 10mM in 5.0ml. To the

10 supplemented milk source was added lipase 100 mM.

C — Fermentation

Fermentation in UHT-milk was performed by two approaches
15 (I — II).

I: Tndex (Inside needle dynamic extraction; Hamilton)

headspace sampling of volatile compound fragments in non-

supplemented UHT-milk.

20 II: Tenax (accumulation adsorbens, Marin-Epagnier,
Switzerland) headspace sampling of volatile compounds in
supplemented UHT-milk (10 mM L-leucine, L-isoleucine, L-

valine and L-phenylalanine).

25 An aliquot of 50 ul of the reactivated lactic acid
bacterium was transferred in 5 ml supplemented milk source
UHT milk (1% inoculation) under sterile conditions and

incubated at 30°C aerobically for 22 hours in the dark.

30 An addition of 2.8g NaCl into the headspace vials helped
to expel the volatiles from the fermented milk product
into the headspace to get more intense release of the

volatiles.



19 No. 1-4405) can be used to manufacture 3, 4-di hydroxy-3, 4-

di net hyl- 2, 5- hexanedi one. Havi ng thus described the present invention in
detail, iwORo0i28s@o0be understood that the detail ed descPCHiEPeI11i033400@1
intended to limt the scope of the i nverit on thereof. Wat is desired to be
protected by letters patent is set forth in the following clains. 10 WO
2012/ 085010PCT/ EP2G1F 0734900 205 PCH Ff £ ALt it LE@ i gionad t I AeEl esmisnined For m)

(This sheet 4 ar o% 0 coynt e f -
I nternati oné‘cff%gg\%ht%at%ton ?%ﬂ%gl%sf_ g%r%eglkjndi 3@??0?@?%8% I%Ee< %v%lrme "ate to
t he deposit edth coockgaplemes) cor UbtTher 1k aliagi.calo matierdddlunt efiernasce)t o in
the description on: page line 5 19 , ,

and at mfg 10 — 160 for the experiment with supplemented

5 UHT-milk (i.e. with trisodium citrate).

Principle component analysis (PCA) was calculated using
the software program “The Unscrambler” (version 9.7). The
results were calculated with logarithmised raw data and
10 exclusion of the water and milk blanks. The calculations
were done with all variables (MS fragments) included to
group the strains in relation to similar MS-fragment

patterns and abundance of compounds.

15 D - Electronic nose measurements

Analysis of the fermented milk product by the electronic
nose measurements in supplemented milk source UHT-milk was
conducted. 1II: Tenax headspace measurement with 10mM

20 trisodium citrate supplemented UHT-milk. GC-MS fragments
[M]' were 43, 55, 71, 77, 60, 88, 89, 99, 114, 120 and
131.

F - Sensory assessment of fermented milk product

25
After bacterial fermentation the glass vials were kept
close until sensory evaluation started. Ten persons
attended the sensory assessment of the fermented milk
product. The sensory evaluation was a taste evaluation in
30 order to gain information on the in mouth - effect and

taste of the obtained fermented milk products.

In each case the samples were pasteurised (85 °C for 15

min in a water bath) and diluted to 1 % in UHT milk (at a
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Cedex 15, France 1-3-3 Date of deposit 2% November 2010(25.11.2010) 1-3-4
Accessi on Nunmber CNCM 1-4404 1-5 Designated States for Which Indications
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deposi ted nﬁgkgg%g%ggsg&s%h%rpgkg%ﬁigkglogical material referred to in the
description on: )

Panellist Blank Fermented milk product
5 Incubated UHT-milk
1 Slightly milky Intense creamy, Butter
2 Milky, UHT-milk Sweet/creamny,
Slightly Sour Ruttery
10 3 Milky, Slight Malty, butter
almond,
Bitter
4 Milky Cream like
5 Milky, Cooked Intense creamy
15 6 Milk powder, Sweet Creamy, Buttery
7 Milky, Fatty, Butterish - cream
Buttery, Sweet
- Malty butter
- Creamy butter
20 10 - Buttery
The results of the sensory assessment of fermented milk
product demonstrate that the fermented milk product had a
predominantly creamy like flavour and aroma.
25

In order to determine the volatile responsible for the
creamy buttery flavour an analysis of the GS mass spectra
was made with known flavour compounds. It was found that
the mass spectrum of 3,4-dihydroxy-3,4-dimethyl-2,5
30 hexanedione was identical to the mass spectrum of the
volatile responsible for the creamy buttery flavour.
Furthermore it was found that the compound 3, 4-dihydroxy-—
3,4-dimethyl-2,5 hexanedione has a butter like flavour
(see for example US patent No. 4,889,736). Thus it was
35 surprising that the lactic acid bacterium, Lactococcus
lactis subsp. lactis diacetylactis (CNCM No. I1-4404) or

the Lactococcus lactis subsp. lactis diacetylactis (CNCM



2-1 page 5 2-2 line 21 2-3 ldentification of deposit 2-3-1 Nane of
depositary institution CNCM Col | ection nationale de cultures de mcro

- or gani srw® 28123801Addr ess of depositary _institution | nsPCTEP2Ra®raee, 28,
rue du Dr Roux, 75724 Paris Cedex 15, Friahce 2-3-3 Date of deposit 25

Novenber 2010(25.11.2010) 2-3-4
No. I-4405) can be used to manufacture 3,4-dihydroxy-3,4-

dimethyl-2, 5—hexanedione.

Having thus described the present invention in detail, it
5 is to be understood that the detailed description is not

intended to limit the scope of the invention thereof.

What is desired to be protected by letters patent is set
forth in the following claims.

10
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| actic acid bacterium Lactococcus |lactis subsp. 5Slactis diacetylactis

( CNCM No.wb-24000850102. A | actic acid bacterium Lactococ®egs/Hpaeitiios34subsp.

| actis diacetylactis (CNCM No. 1-440%1. 103. A nethod for the manufacture
of a fernmented mlk product with at |east a creamflavour and aroma
conprising: providing a mlk source, Claims optionally adding citrate to
the mlk source to form 15a supplenmented m |k source, adding to the mlKk
or supplemented m |k source a Lactococcus lactis subsp. lactis

di acetylactis (CNCM No. 1-4404) or a Lactococcus lactis subsp. lactis

di acetyl acti s 1( CNCM Net i &- 4499) - fr i, Mpdad&io 20a8d1 aber BeRG t he
m xture to nmanufacture the fermented m | k product. 4. The net hod

accordi ny to cl alastdsf dieretvéompirsi(ARYCHSNencéntidatting the fermented mlk
product and formng a fernmented m | k product concentrate.

2. A lactic acid bacterium, Lactococcus lactis subsp.

lactis diacetylactis (CNCM No. I-4405).

10 3. A method for the manufacture of a fermented milk
product with at 1least a cream flavour and aroma
comprising:

- providing a milk source,
- optionally adding citrate to the milk source to form

15 a supplemented milk source,

- adding to the milk or supplemented milk source a
Lactococcus lactis subsp. lactis diacetylactis (CNCM
No. 1I-4404) or a Lactococcus lactis subsp. lactis
diacetylactis (CNCM No. I-4405) to form a mixture;

20 and

- Tfermenting the mixture to manufacture the fermented

milk product.

4. The method according to claims 3 further comprising
25 concentrating the fermented milk product and forming

a fermented milk product concentrate.

5. The method according to any one of claims 3 or 4
further comprising drying the fermented milk product

30 or fermented milk concentrate and forming a powder.

6. The method according to any one of claims 3 to b5,
wherein the milk source is selected from at least one

of full fat milk, skimmed milk, semi-skimmed milk,



5. The nmethod according to any one of clains 3 or 4 further conprising
drying the fernented m | k product 30or fernmented m |k concentrate and
form ng avpaed#ss016. The met hod according to any one of pciraiPe®i1873400 5,
wherein the mlk source is selected f22om at | east one of full fat mlk,
skinmmed m |k, sem -skimed mlk, WO 2012/085010PCT/EP2011/073490 22 fresh
m | k, reconbi nedfificlsk, mdrléamr dranermed knlWkheycandmni bktéemrdild nghey

veget abl e fat. ané.mIQ% g&%@gqnﬁ%éoggégggggea@% one of clains 3 to 6 5
[ di t as

further conprising an a iono one oF'a | i pase enzyne and a
| act ase enzyne to the m |k source. 8. The net hod according to any one of

claims 3 to 7710frurd hesteoaphicHINgI addi ng arferorat atd op1gonact otot a5 t he
m |k source. 9. The nethod according to any one of clainms 3 to 8, wherein
citrate,? pref erabbytheirs simaicincata? | 3ddbhdded ofo athel pa$k 8B6r €€ i an

ream flavour and Bonm GBCA Rabl e by L he mLron Of Ry ohd 3051 Lralms 3

to 9. 11. A produebufrae.consunpti on by a mamal conprising the fernented

m | k product of claim10. 2512. A food product conprising a lactic acid
bacterium Lactococcus |actis subsp. lactis diacetylactis (CNCM No. 1-4404)
or a LactococEus TREctTtRUBs FCPaEY di acéfy a2 s CCCNEMNBS F 48985)7 and

at |easfgone of diacebyl ~cacetielinARtArd by HNs3 ARty 3 to

the milk source.

9. The method according to any one of claims 3 to 8,
wherein citrate, preferably trisodium citrate is
15 added to the milk source in an amount of 0.01 to 5

wt3.

10.A fermented milk product with at least a cream
flavour and aroma obtainable by the method of any one

20 of claims 3 to 9.

11.A product for consumption by a mammal comprising the

fermented milk product of claim 10.

25 12.A food product comprising a lactic acid bacterium,
Lactococcus lactis subsp. lactis diacetylactis (CNCM
No. I-4404) or a Lactococcus lactis subsp. lactis
diacetylactis (CNCM No. I-4405) and at least one of
diacetyl, acetoin and 4-dihydroxy-3,4-dimethyl-2,5-

30 hexanedione.

13.A culture comprising lactic acid bacterium,
Lactococcus lactis subsp. lactis diacetylactis (CNCM
No. I-4404) or a Lactococcus lactis subsp. lactis

35 diacetylactis (CNCM No. I-4405).



30hexanedi one. 13. A culture conprisinglacticacid bacterium

Lact ococcus | actis subsp. lactis diacetylactis (CNCM No. 1-4404) or a

Lact ococowe 2bmissmosubsp. | actis 35di acetylactis (CNCM RoT/EP2¢4033490 WO
2012/ 085010PCT/ EP2011/ 073490 23 14. Aatse of a lactic acid bacterium
Lactococcus lactis subsp. lactis diacetylactis (CNCM No. 1-4404) or a

Lact ococcus | aét-Ps usighspt 4 aceisidi acetybacties 1(BNCMaNG .o doc44@6 ) kas-tipar t

| east a cream fl avour and ar.oma,5to il k.sou . A use | actic
acid bacterium Eél%ts c’ocrlc"’lucgt Acti s Su ?%F%ﬁgct{@%{[ﬁ%fylﬁc%?@ ?CRI(EMaI\Io
1-4404) or a Lacteegoceks diactlisstSithsubd@act L scdiaceat yplattilsctCNCMA@ND.
1-4405) for the lrITgnUfIa(é:ltél%r e of 3, 4-di hydroxy-3,4- dinethyl-2, 5-hexanedi one.

5)to 1lmpart least a cream flavour and aroma

5 to a milk source.

15.A use of a lactic acid bacterium, Lactococcus lactis
subsp. lactis diacetylactis (CNCM No. I-4404) or a
Lactococcus lactis subsp. lactis diacetylactis (CNCM

10 No. I-4405) for the manufacture of 3,4-dihydroxy-3,4-

dimethyl-2, 5—hexanedione.



