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WO 2007/107638PCT/ 007/050149 1 Fermented food product Field of the
Invention 5 The present invention pertains to the field of food technology

woaeelatessto fermented food products based substantially op#axse8¢ 50149

The products are nutritionally beneficial apd beneficial to health,
containing living or killed microorganisms, in specific probiotic bacteria.
SpepgRaRE Bfsdelatigg.erushed flaxseed or &fatted crushed finely milled
flaxseed, optionally supplemented with other cereals or plant seeds or
flaxseed fractions, is fermented by a 10starter culture which comprises
Pty bRCiakaatgpereby a spoonable or drinkable fer- mented low-fat
snack product is obtained. Background of the Invention 15Flaxseed has
been traditionally used in Finland and in many other countries in nutrition

amhé|sesinfolkomestiGiveaiiasIBe ity 56 iR ES SINWIHLIRYS formented food
subs nees aréd%%)activ%’conﬁoounds. inseed oil comprises plenty of

ORISR OPaeE SRR HAIHO, HEss h B RS ST  aHIEtiena A Pepe ficial and be-
miorEdiabio hedftbf thetsotalpdinimgnirdfithel fattycreidsisramagddFialsebishc bacteria,

indy lity- protein and. dietary fibre, ein the proportion of i
o B R sl S ISR B T el otion-
ndbhsimiglenanitdnrithisther weeeB o100t tieeds dridlhesded ffaactivab, i3 fiemted by a
ed card] ' ' t-linolenic acid, which is,a
o S e R0y e Sl o
conspidriey-Rhsaukddact srehianpdtential detrimental compounds, as

e.g. cyanogenic glycosides and cadmium. However, these do not cause

health 25risks as long as recommendations for use are followed. The
olrarhesernd of trerliyesgans called mucin, which mainly forms the so

called soluble fibre fraction. The amount of mucin is 4 - 8% of the weight

othlhe secfg. I\{I)ucin a%e_cts e functional characteristics of flaxseed. When
MIXIRG CrUSHET T BRIt atdp SBfohiRetiR{P e EORTERES ihwatirition
nwyilahme‘xdﬁfiﬁtrmdﬁaimf;ﬁmmﬁsa fﬁfﬂ)ﬁﬂi&&}i%@b@%&ﬁtﬁ@u@%&?ﬁcw and bio-
pr titself. WO,2007/107638PCT/112007/050149 2 trointestinal tract
o S o R R M nd he
carrieenbof tyispeniaaad (4 févhientatiothaor hallferftatively, hydermeriiationy acids.
USRS IAE s SRS E'&Lﬁﬁ?&f‘éf&t@i‘i&%&a&l&%ﬁ 04, n,additign, I?‘ocﬁljcﬁion of
acid bacterial strains isolated frém 5 various organic sgurces may be

explBRisdibred Hnfion Thasmmabeblimmento whishpfermictiddfetitvacidchanism in
bacieriaiinfelnentedop@akRiadHELS YAyl %@%W&&%%?Accordmg to

discloses a ﬂli)roduc_t for weight control based on whole flax- seed. It is

mERtRR SR hEORSSon Bicthis ARvemasirhialtasidr des ssantgeous health
e ffetey-IhQdikiotationsJRIE atpotaRpitatie bt 390RHRF BhEaeiRSsntal com-

a cere&l ggoduct fermented using lactobacilli. Flaxseed is mentioned in the

i SOF CErEaTEWRIC 851 yﬁ?&@%?s% SRl lorecyehdheiqslo not cause health
41853, 329 wistl ozesastdblemufsitive: antlftiieageutic flaxseed

composition, 15"dry fortified ground flax seed", which contains vitamin

13-6 and zinc ions, methods of preparing the same and therapeutic
meRsaeTBIoehipleryl dlatrehdciereal sl tioms n, e domyiokitfonis fheaaraitbd soluble
ragrheiaxaesthier as Rl Pean delaicd Rienartan ol

he: . ) Mucin affects the
yogurt" is described, in which the composition Is fefimented by a"s andard
yEartiat sheradionyime sbhnsredd Warsanproe vewshed flaksied Iwiéhlaetir, mucin
agirHagielasaRIAR WS tha MR S 88230 AR RENRIRR A tation procedure,
tlaxseed-based material is suggested (e.g. WO 2005/ 107777), there is’no
sﬂ“&ﬁ heRrofusdisil:eat spoonable or drinkable snack product available,
which would comprise defatted crushed flaxseed fermented by probiotic
bacteria, 25 Summ f the nyention The primary object of the present
ini\l/eerfﬁ%%a iS5 er?n%%{gsﬁ% 2 HHEdH OB PSR MERefhSvhishpan be used
ptepanedvoyte preifdds sdidizensbiiiises’ thestenstahdefatbRgiability in the gas-
flaxseed, crushing or crushing and milling the defatted flaxseed so
obtained, mixing the crushed or 30crushed and milled flaxseed so
obtained with water to obtain a suspension, fermenting the suspension by
a starter culture comprising at least one bacterial strain selected from the

group consisting of lactic acid, propionic acid and bifidobacteria having
nrohiontic charactarictice anAd ceaacnninAa and ctahilizinA the farmentad
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milled to obtain crushed and milled flaxseed. The fat content of the

material to be used in this invention, i.e. "crushed flaxseed" or "crushed
aaamiliedskaxseed”, may vary from about 1% to about 17%, jreferstyosoi4o
about 14% to about 17%, and the sugar cpntent is about 2%, most of

which is usually sucrose. Since this sucrose concentration is fairly low for

3efnmenialion.bisRAaHIIR AL LI 1R $IANHCasR RGN, ;%Bacess may be

fermentation step. It should be noted that the flaxseed used forthe
pGATELL 8 PHHTBIRERBBH BRI ird: Absmsely o Etnantation asiagstarters.

"crushed flaxseed", as used herein, means flaxseed crush which has been
prepared by defatting the flaxseed, preferably by cold-pressing the

R B0 A5 P S A D MO S5 e boere Sffaighdpolated from
theicnsshingitheseedntakbe prefeiatlinfy: spitalkon vey s HoREsE Milkse probi-
an msigtc.tfcuarép rmore, th?e'gerngl"%,rur%h d aérid {nilled flaxseed", as used

herein, means flaxseed mea WtﬁIC% HELBEER %repared by delatting the
flaxseed, preferably by cold-pressing the flaxseed to remove the oil, and

thery H%@Q&Wfoﬁgﬂ%’?ﬁﬁedi I l- bral.conveyor, hammer

G sift, and finally, mi||ing8'5tﬁ(;§erﬁzgx§%ggé‘§c%§rﬁ’ %Cg e"r%%‘ff/’ RES{Ehabole flax-
mifehdtisaxiianed thaktstoopensicioton dirdevaitien theytbrpricesstbtype.g., fer-
C%@B@ﬁéﬂq@g‘ﬂjﬁ&{ ! tof NS, %I@V@fs()%) mlociet#%ﬁ%g@%e"l%r%ﬁgi&ct fermented

flaxseed" and "crushed and milled flaxseed", which have the a
mizipsrigsohesiibuldeznssdie mentionedinvihe Helef sasdsathishsemberee as raw
heseterisl. respect of this invention, defatted flaxseed is meant. 10 For
preparing the emulsion to be fermented, it is advisable to use about 3 to
about 8 grams of crushed or crushed and milled flaxseed per 100 g of

WHIR paferuriter Bl concinikaion itmblouithiive Lok haggitian milssraposition,
the,raw material used may also rise. any, other cereals or plant

seeds. o%ﬁ é)rlllgéfﬂcarﬁg%gj’gfﬁr@ﬁg PSRN EED ARG /BPERPIEFtgds of
upeehaFine e senssheldtiorgrasheethddnfie drfipiegtarsorayalsmbeions. The com-
S ' ' ing.advantage ffects, for .. "
D A iy or o
oPfEREe dvdssraibsd. supplichEstapynesitianls frayeotdtbing fistandtahgegurt culture”.
from 60 to 80% of flaxseed and 20 to 40% of other cereals, plant seeds or
flaxseed fractions. When adding buckwheat to the mixture, its amount
masUa RS RIcS fisTealawrdunts fansintenlitrdagtiapgidibrateriaracrnapme(e.g. EP 0
Thescsswe nitatipmahiiierlounnisbd 845t eNEN S YSPRREIANAP MAY YE5Y/
fr?m?})ﬁut 3 ta about ?}%, and?%{'s greferabl about 5%. Unless otherwise
spedified; RS QORLCHAE ZertY% cﬁ%f“e%‘?%ﬁ@ﬁ iy thiekRiesppck product avail-
sabbifieaiidnvanadbyompigi d30Thé ciatied Ansiarideattieg Useieibtic bacteria.
fermentation in preparing the product of the present invention may contain

any suitable starter bacteria appropriate for fermentation of food products.
InSaupratey of thenbowmtient of the invention the starter comprises a

probiotic bacterial strain or a mixture of probiotic bacteria. WO
2007/107635PCT/F12007/050149 5 Probiotic bacteria have been defined

tol}he RUEARYCHBISHES Qh b BrOFRRIHINGRS 19 B dhai fitsnereled il erteqlrtscdnfiondsoduct,
confRnahenitn prpefiaas) hehask m@@yﬁﬁﬁ%@%@sgﬁﬂg{ﬁgﬁnﬂét&% flaxseed,

not necessary for a bacterium to be alive in order to have probiotic

cRErsing Rhityskipn are, quting finckipteddincseameditnined rsrinmtbrionshed or
orashandnisiRlimisebintceliemdhatinavebenaliziah afeshonite Realthing the

and well-being of the host may also have probiotic characteristics and

AR T8 IR PG BT AL e OB R BRo e bfrom the
tkgqmes_emiﬁé;ringl :mtf@amﬁmimq&cqﬁmajmﬁda@d kifﬂﬂd_uaazé_ﬂ?tiraﬁaagtﬁwaﬁc charac-
alternatively, cell preparations.or.co nents of microbial cells as
S e R S Ao e o cushed or
products of the present invention are thus also benefi- 10cial to health.

The starter thus comprises, for instance, lactic acid, propionic acid or
bifidobacteria having probiotic characteristics, or a mixture of such

bacteria. The lactic acid bacteria may belong to the species Lactobacillus
acidophilus, Lb. rhainnosus, Lb. plantarum, Lb. paraplanta- 15rum, Lb.

fernientum, Lb. casei, Lb. paracasei and Lb. salivarius. Other suitable
lactabacilli mav alen be 11ced Rifidohactaria 11ced are nrefarahlvv celactad
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30 WO 2007/107638PCT/11-12007/050149 7 EXPERIMENTAL Example
1: Primary fermentation studies 5In the primary study various

WatonHchss acidophilus, Lb. rhamnosus, Lb. plantarunt andeCh/rizeo7/050149

fermentum strains, as well as Bifidobacteyiurn strains were tested.
Fermentation tests were carried out using crushed or crushed and milled

flaxsbetag fefinetaBeuEisihine Cancaniation o6 AQ%eAniw L HONEYaE about 8%

while fermenting as such was successful with all of the strains, the 10%
sUETEhLIshe U fhandimilhtersss d A cooacenitatinD of abeHESfriimseferred.

the number of bacteria after 24 h incubation at 37C was 108 to i09 cfulml,

and was under 4.0. Due to the undesirable characterjstics of the 10% .
e TR 2 e ot e P RIS vhic e
nuitistieizntserechvdam S uhidied dentketeisteohpkimgried stihintiér cacibaciildst seeds,

plantar= Lactrys Bigpharmaceuticals BV, Leiden, Th
N e S B BSOS e S e S mey
wato Theuppbuiteotadaitl sy tiaticsndfdepiotddvimT abventabedowefinestest

showed that 5% suspension is suitable for felmentation. 20 Table 1. pH
and sensory evaluation of 5% suspension of crushed and milled flaxseed

whishiperhpersy Byhed piap Aventim TRIDbst i the Somrofatspanteiitisoatk prod-

agdeeSHgA Rt HEBIBr @Mgﬁ%&%&&&%ﬁ%@%ﬁ@wm&% TNQek ) s a
plantarum 80 TNO -, 1.5%lglucose 4.40 3.52 mild flaxsee%ure, fresh

v ¢ miReepare dnelshivnarer Srakdsseaingdhy Alieanezrmsatad flveseed sus-
ppassogeparating, not slimy, liquid 25 Example 2: Supplementary

fermentation studies Subsequently, various further starter strains and

starter strain mixtures were tested to find an optimal starter for fermenting
flavsedenBintetiat ihashkipableiiattheonpedavidi, eontaiitabM/Brries, jams, juices or

ARG R PSR T T B

tested strains was
ussdaprethesneniivs oy bedrhpifoveihysis Bifibdiracteriumeisots] Bbl2 (Ehsuch as

88N AP EOIN Ranmakid:agiebaglius acidophilus LA-5 (Chr.

ansen, Hershim, Denmark) Lactobacillus thamnosus LC-705 (DSM
7061) (Valio Oy, Helsinki, Finland) Lactobacillus plantarum Vege-Start 60

(QreatianBesbrigiehAMmb eaveatehlactobacillus plantarum ETL1, isolated
from sauerkraut (MTT, Jokioinen, Finland) 10 Lactobacillus paraplantarum

ETL2 isolated from fermented cucumber (MTT, Jolcioinen, Finland),
Stareteaixainhaiuresed/ ty esteisiethacagicing abadoftewingdaw e the present

epnt\%[lil 1%1[11. %QPtﬁg/%ﬁ'?Sgs%lsu of tgjos %V%}Zt?onsgefgﬁri]ngf}&rﬂfg{s@g 1Isa groer%e::rably carried out
by cold-pressing. It is also possible to remove the oil from the seeds by solvent extraction,
using, e.g. hexane, or with supercritical extraction by using CO,. After defatting the seed
cake is crushed to obtain crushed flaxseed. The crushed flaxseed may subsequently be
milled to obtain crushed and milled flaxseed. The fat content of the material to be used in
this invention, i.e. "crushed flaxseed" or "crushed and milled flaxseed", may vary from
about 1% to about 17%, preferably about 14% to about 17%, and the sugar content is about
2%, most of which is usually sucrose. Since this sucrose concentration is fairly low for

fermentation, it is advisable to add sugar, e.g. glucose, before the fermentation step.

It should be noted that the flaxseed used for the purposes of this invention is always first
defatted. Consequently, the term "crushed flaxseed", as used herein, means flaxseed crush

which has been prepared by defatting the flaxseed, preferably by cold-pressing the flaxseed
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pH, cfu/ml, organoleptic characteristics 1. Shelf life: 3, 9 and 15 days in
refrigerator (+4C): p14,, structure 40 WO
R00#I1aTe38PCT/F120071050149 9 given. The number of bagiefigWasso149
calculated after 4-h fermentation. Sensory, evaluation was carried out at

the same time. The shelf life was monitored at +4C as the change of pH,

pih b&mmﬁééﬂfﬁﬁm@hecﬁéﬁh@lﬂ&&&f‘é@g ?ﬁ%ﬁsﬁ%ﬁg E’H?ra?I Sé%t}%rrs hammer

and starter mixtures in fermentlng suspension

flagilband @8,V wiherarixtbedermasramgdanhmiiet Sleafendd, bs used herein, means

fepmenéati SRS almatiep altes RAHIRROUINERS B 1d-
(+4C B|f|mm%rlum Bb 12 + Pb gla}r?tarum e-Start 60@8%%0%9@]0 ag%d

s&p AL SRS fte b And g hingdim, 8 cpsad e egibly by spi-

BtfadO@ﬂiﬁﬁIMmrﬁbéﬂmlL&a@baﬂt@ﬂdrﬁﬂéﬂgcnﬂﬁﬁgQ@eMs&@gﬁﬁﬂ 4H§3ferably by a

LA[ 2 Strﬂngsp use 3 in ’Slgaprx%tslgz?t sgg Ottlczgt?c\)/g glrls gtaaglgs 4ﬂ?egterr§1 gcrushed or crushed
and mﬂled flaxseed” thus covers both of the terms "crushed flaxseed" and "crushed and
milled flaxseed", which have the above meanings. It should also be noted that whenever

flaxseed is mentioned herein in respect of this invention, defatted flaxseed is meant.

For preparing the emulsion to be fermented, it is advisable to use about 3 to about 8 grams
of crushed or crushed and milled flaxseed per 100 g of water. A preferable concentration is
about 5%.

In addition to flaxseed, the raw material used may also comprise any other cereals or plant
seeds. For instance, crushed or milled oat, buckwheat and/or soy may be used. Further,
crushed or crushed and milled flaxseed may also be supplemented with flaxseed fractions
having advantageous effects, for instance flaxseed-derived lignans, proteins or dietary fi-

bres.

Mixtures of flaxseed and the supplementary materials may contain, for instance, from 60 to
80% of flaxseed and 20 to 40% of other cereals, plant seeds or flaxseed fractions. When
adding buckwheat to the mixture, its amount may vary from 5 to <10% calculated from the
total weight of the mixture. The concentration of the flour mixture in the water suspension

may vary from about 3 to about 8%, and it is preferably about 5%.

Unless otherwise specified, all percents, ratios and parts, etc. given in the present specifica-

tion are by weight.

The starter or starter culture used for fermentation in preparing the product of the present
invention may contain any suitable starter bacteria appropriate for fermentation of food
products. In a preferred embodiment of the invention the starter comprises a probiotic bac-

terial strain or a mixture of probiotic bacteria.
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15 d: 3.75 Lb. paraplantarum ETL2 + Lb. acidophilus LA-5 +
Bifidobacterium Bh12 Strong phase separation, bitter taste Start: 4.85 3

Y 007410788¢h 3.90 15 el; 3.80 Lb. plantarum ETL1 + Lb. acidophiig 050149

LA-5 -1- Bifidobacierium Bb12 Strong phase separation, no off-flavours
Start: 4.62 3d:3.94 9cl:3.87 15d: 3.69 Lb. acidophilus LA-5

Biisisioae tudusiaBR o 3t ABEHRAAS B SBPAIALONL Rl avRUES A L Ristered

d:4.01 9d: 3.88 ,
3in adequate amounts confer a health benefit on the host. However, it should be noted that it

is not necessary for a bacterium to be alive in order to have probiotic characteristics. Con-
sequently, killed bacteria or microbial cell preparations or components of microbial cells
that have beneficial effect on the health and well-being of the host may also have probiotic
characteristics and may be used for the purposes of the present invention. The products of
the present invention may thus contain live or killed probiotic bacteria or, alternatively,
cell preparations or components of microbial cells as mentioned above. Besides being nu-
tritionally beneficial, the fermented products of the present invention are thus also benefi-

cial to health.

The starter thus comprises, for instance, lactic acid, propionic acid or bifidobacteria having
probiotic characteristics, or a mixture of such bacteria. The lactic acid bacteria may belong
to the species Lactobacillus acidophilus, Lb. rhamnosus, Lb. plantarum, Lb. paraplanta-

rum, Lb. fermentum, Lb. casei, Lb. paracasei and Lb. salivarius. Other suitable lactobacilli

may also be used.

Bifidobacteria used are preferably selected from the species Bifidobacterium lactis, B.

longum and B. bifidum. Any other suitable bifidobacteria may also be used.

Propionic acid bacteria may also be used in the starter for the purposes of the present in-

vention. Propionibacterium freudenreichii and other suitable propionic acid bacteria hav-

* ing probiotic characteristics may be used.

A preferable lactobacillus is Lactobacillus rhamnosus GG (ATCC 53103). A preferable
bifidobacterium is Bifidobacterium lactis Bb12.

Advantageously, mixtures of bacteria may be used as the starter for fermentation. The most
preferable mixture comprises the strains Bifidobacterium lactis Bbl12 and Lactobacillus
rhamnosus GG (ATCC 53103). This mixture may be supplemented by either Lactobacillus
rhamnosus LC-705 or Lactobacillus acidophilus LA-5.

Seasoning of the product may be carried out using berries, jams, juices or fruit, and/or

natural or artificial flavours or aromas. Suitable berries are, e.g. blueberry, lingonberty,
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15 cl: 3.75 Bifidobacterium Bb12 6.20 x 10" Strong phase separation,
sourless taste Start: 6.22 3d:6.22 9d:6.25 15ch5.93 Lb.

VilaearnTe3dege-Start 60 6.11 x 10 1.25 x 107 Strong phase separstion)s0149

no off-flavours Strong phase separation, gpurless taste 15 d: 3.83 Start:
501 3d:4.17 9d:3.92 Start: 5.52 Lb. acidophilus LA-5 3d:5.43

blackcurrant, cranberry, raspberry, strawberry, sea buckthorn, rose hip and aronia. Any
other berries or any suitable fruit may also be used. It is usually necessary to sweeten the

berries with sugar. The amount of sugar added is within the expertise of a skilled artisan.

Seasoning with mashed berries improves the structure of the product. However, the fer-
mented suspensions tend to separate, i.e. the coarse fraction settles down onto the bottom.
Therefore it is necessary to use stabilizers when preparing the snack product of the present
invention using the fermented and seasoned emulsion. All conventional stabilizers accept-

able for food products, such as pectin, guar gum, xanthan gum and cellulose may be used,

alone or in combinations.

As indicated above, flaxseed contains mucin, which consists of sour and neutral polysac-
charides, protein, ashes and fat. In higher amounts mucin causes slimy structure in water
solutions. To study how to avoid sliminess, we tried to split mucin in a suspension of 10%
of flaxseed flour in water using hydrolase and protease enzymes. The enzymes tested were
B-amylase, o-amylase, amyloglucosidase and a few different proteases. However, it was
found that neither the enzymes alone nor mixtures thereof were effective in decreasing the

viscosity, but the suspension remained viscose and slimy.

In the experiments it was surprisingly found that it was not necessary to use enzymes to
split mucin, but merely optimizing the concentration of flaxseed in the water suspension
was sufficient to avoid sliminess. It was found that using about 5 g of flaxseed flour per
100 g of water the slimy mouthfeel caused by mucin could be totally prevented. Further-
more, in this concentration the taste of flaxseed was found to be pleasant, not too strong,
but typical to the material. In addition, the concentration of cadmium included in flaxseed

does not exceed the recommended daily supply, when ingested moderately.
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9d:5.33 15ch5.18 Lb. plantar= ETU 1.50 x 10 Strong phase
separation no off-flavours Start: 5.03 3d:4.06 9ch3.90 15d:3.79
W8 2parapleistarum ETL2 2.35 x 10 Strong phase separation, ROT/FI2007/050149 -
off-flavours Start: 5.08 3d:4.11 94d; 390 15ch 3.80 WO
2007/107638MT/142007/0501149 10 The above fermentation studies
K Rimeraiadne of the starter mixtures caused bitter taste into the
product Other mixtures acted well, producing normal taste typical to
flaxseed. Two individual strains, Bifidobacterium Bb12 and Lb. acidophilus
LEsGugneley lve Britowlyfendaeneitientheupidsof the product remained over 5.0
even after 15 days of cultivation, and thus the taste was characterized to
be sourlcss (not sour enough). To guarantee that the product contains live
plotistieresstestudit veraawisablebtwilse aaﬂophﬂmte&bstﬁntﬁh@u&peaszi%&amm and-
TERRrkEnily LN SOl e RIAaDAReI MR AR S

& tion tests
10suspension was concentrate by centrifuging the precu ?urequfm?era

biBEre efEhidaningrashed o drsbatlandvasled Sdxiseslivsdefiremdt above, m the
expatineaton OW@@@ﬁuﬁ@g&&aﬁyﬁi@@%}yﬁm DRQSYS LG sZtgé thh all of

be suitable for fermentation of flaxseed. Table 3 shows the change o

R aRs Rt Re RN WhRsh Vet slBra e, viesy pisecns. §éijk Il’lttﬁbreftile strains

Fermentatiopr obsusnension of pershadand mileddpseed(RHRY h- pH was
rhargnog&s LC-705, pH change during fermentation and when refrigerated

Due to the undesirable characteristics of the 10% suspension (sliminess, high viscosity),
5% suspension of crushed and milled flaxseed was subsequently tested using the strain

Lactobacillus plantarum 80 TNO (Lactrys Biopharmaceuticals BV, Leiden, The Nether-
lands). In this study the necessity of added sugar was evaluated as well. The result of the

fermentation is depicted in Table 1 below. The test showed that 5% suspension is suitable

for fermentation.

Table 1. pH and sensory evaluation of 5% suspension of crushed and milled flaxseed when
fermenting by Lb. plantarum 80 TNO starter strain with and without added sugar.

Starter strain pH Taste Structure

Lb. plantarum 80 TNO 4.40 | mild flaxseed, water phase separating,
pure, fresh not slimy, liquid

Lb. plantarum 80 TNO 3.52 very sour, mild, water phase separating,

+ 1.5% glucose pure, fresh not slimy, liquid

Example 2: Supplementary fermentation studies

Subsequently, various further starter strains and starter strain mixtures were tested to find

an optimal starter for fermenting flaxseed. Since it is advisable that the product contains
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35

40

Fermentation ti le (37C) Oh 2h 4h 6h  Refrigeration (4C) 1d5d9d
14d21dplT 6.25.55.14.53.43.43.43.4 3.4 The results show that this

Ve et grows well in flaxseed. However, pH of the pro@aatFi2007/050149

decreased quickly to 3.4 during refrigeragon, which paces restrictions to
the dosage of starter bacteria. If pH decreases too quickly, the dose of the

biaesefigbis e 8lieha xampiReIeflidaligineatatiekstvdigs s R BRI bacterium

(n)zgét{ure 1 From the strains tested in the supplementary studies a mixture
teBtains was selected 30for the final studies. These strains were

Bifidobacterium lactic Bb12, Lactobacillus acido- philus LA-5 and

bletObaCi”éJS rhanmosus LC(%%&[%\& ratios of the strains in the mixture

B350 7L dY ik | X Rere optimized so that pH did not

I t f ‘ ion, | to.guarantee the viability of
S MBS er e
féﬂﬁé@ﬁ@ﬁfﬁﬁs mwghbwt@effé@nﬁﬁxﬁbwﬁﬂﬂmeﬁamms}ﬁh pH change
degingrings Wesk seanitering Reyes - her HBQ)‘%%&MS%%&@&)WC

for 7 hours and the subsc- 5quent refrigeration at -1-4C up td 21 days.

et be s laH IOV 888 (aho$leraridipakedm Repnek) L b.
aciRomilimk Hrd ARG BTN RORSMUS tkda ARAYHRIIEB-WERKnen, Finland)

monitqring period. 10 Starter mix- tare Fermentation (hours)i

R(éﬁ:f@é?ﬁf s f&%ﬁmt@rfﬁ ETL2 isolated from fermented cucumber (MTT, J. okioinen,
Finland).

Starter strain mixtures were tested according to the following flow chart:

Bifidobacterium Bb12 5% crushed and stone milled flax-
Lb. plantarum Vege-Start 60 seed + 1.5% glucose/water
Lb. acidophilus LA-5

Lb. plantarum ETL1

Lb. paraplantarum ETL2 A
Heating in water bath
3 70°C / 30 min
Precultivation of bacteria
17 h / MRS-broth / A
30 or 37°C Cooling

T~ /

Fermentation using 2% inoculum
30 or 37°C

X

4 h after fermentation:
pH, cfu/ml, organoleptic characteristics

A

Shelf life: 3, 9 and 15 days in refrigerator (+4°C):
pH, structure

The strain mixtures tested were found suitable for fermentation of flaxseed, producing

normal taste typical to flaxseed. In Table 2 below the results of the fermentation studies are



56757914 90% Bb12 5% LA-5 5% LC-705 pH 634 6.34 6.19 6.13

5.98 5.87 5.40 5.11 4.82 4.46 4.26 80% Bb12 10% LA-5 10% LC-705 pH
V6300678076345 5.94 5.77 5,60 4.88 4.68 4,47 4,19 4.10 70% BlatZeih¥o/050149

LA-5 15% LC-705 pH 6.23 6.16 6.00 5.8} 5.56 5.54 4.87 4.62 4.49 4.21

4.09 60% Bb12 20% LA-5 20% LC-705 pH

given. The number of bacteria was calculated after 4-h fermentation. Sensory evaluation
was carried out at the same time. The shelf life was monitored at +4°C as the change of pH,

pH being measured at the start and on days 3, 9 and 15.

Table 2. Starters and starter mixtures in fermenting suspension of crushed and milled

flaxseed (5%)

Bacterial count Sensory evaluation | Sourness
Starter mixtures cfu/ml after 4-b | after 4-h pH (+4°C)
fermentation fermentation
Bifidobacterium Bb12 + Strong phase Start: 4.82
Lb. plantarum Vege-Start 60 separation, 3d: 3.83
: no off-flavours 9d: 3.83
15d:3.75
Bifidobacterium Bb12 + Strong phase Start: 4.69
Lb. plantarum Vege-Start 60 + separation, 3d 3.94
Lb. acidophilus T.A-5 no off-flavours 9d:3.85
154d:3.75
Lb. paraplantarum ETL2 + Strong phase Start: 4.85
Lb. acidophilus 1.A-5 + separation, 3d: 4.04
Bifidobacterium Bb12 bitter taste 9d: 3.90
15d:3.80
Lb. plantarum ETL1 + Strong phase Start: 4.62
Lb. acidophilus T.A-5 + separation, 3d: 3.94
Bifidobacterium Bb12 no off-flavours 9d 3.87
15 d: 3.69
Lb. acidophilus T.A-5 -+ Strong phase Start: 4.52
Bifidobacterium Bb12 separation, 3d:4.01
no off-flavours 9d: 3.88
15d:3.75
Bifidobacterium Bb12 6.20 x 10° Strong phase Start: 6.22
separation, 3d 622
sourless taste 9d: 6.25
15d:5.93
Lb. plantarum Vege-Start 60 6.11 x10° Strong phase Start: 5.01
separation, 3d 4.17
no off-flavours 9d: 3.92
15d: 3.83
Lb. acidophilus TA-5 1.25 x 10’ Strong phase Start: 5.52
separation, 3d: 543
soutless taste 9d: 533
15d:5.18
Lb. plantarum ETL1 1.50 x 10° Strong phase Start: 5.03
separation 3d: 4.06
no off-flavours 9d: 3.90
15d:3.79
Lb. paraplantarum ETL2 235x10° Strong phase Start: 5.08
Separation, 3d 411
no off-flavours S5d: 3.90
15d: 3.80
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6.196.11 5.835.67 5.63 5.48 4.70 4.52 4.37 4.12 4.03 The best mixture

ratio turned out to be 90% of Bifidobacterium laths Bb12, 5% of
wactobacilizss acidophilus LA-5 and 5% of Lactobacillus rhampesu$007/050149

LC-705. 15 3B: Starter mixture 2 Additiongl studies were carried out using

a mixture of the strains Bifidobacterium lactic Bb12 (90%), Lactobacillus

rhamnosus GG (5%) and Lactobacillus rhamnosus LC-705 (5%). The

StEHébOVX ke aRaHbe Hiakes SRbabiluie: WRKeEPAIRA BSISREHRRE Mused bitter
Examﬁ?l\%{ Oeg %sge the flow chart given therein). Briefly, the strains were

P, USRI RTRRS 5ot b REpthisin acEagaste fepical to flax-
flaocsle atvmindiveivatepated ﬂﬁm@a&@mpﬁt?m @1?5553 ,&&u@ﬁﬁ%massoga@w very
milled flaxseed, 9 g of. glucose and 600 m] of sterile spring water an .
BT S FECksy B0 T 08 FALh SSRGS ER SN BLcTr B S cultiv-
stamenndisttus ¢hatadtécimeched @t32a fobe Joull¥ed (not sour enough).
2007/107638PCT/F12007/050149 12 The plf of the flaxseed mixture was
6.44 prior to the fermentation, and 4.43 after the fermentation. After
ferpriaeatitng that thixpedusbersappl Eimentebiatittbtavadtdnddviasiiedo use concen-
fr les £15%); y, ) s of ,

Q468 {BSRPEIERS SR b&@&ﬂ@ﬁﬂ ARt s({élfﬁ(}li@gvégh%g cé%rzt%n&Bdllle starter

raspberry essence. The flaxseed-raspberry pro pac

cEFRCBSIP IV e BrepitRied he redtdiegingdienp S adttmdHasteviaelts aTdsoncen-

ameuntai migahes snd tasankikyrkg.aftbe progusts were measured at
days 1, 3, 7, 14 and 21 The results are given in Table 5 below. Table
5.Microbial counts and pH of the product obtained by fermenting mixture 2

Dy ekaralyzié icdciobbiliisiuigneast:aislgisungiaiviciibié 8649 ntation of

: < t3.84 14 4.2. x |Or .
Sgaizigfeoed. §'0)1(613088n0\;s g én%l?g% %prr}%uexilg & I’J'ennentatlon, and when refrigerated,

up to 21 days.

Table 3. Fermentation of suspension of crushed and milled flaxseed (5%) by Lb. rhamno-
sus LC-705, pH change during fermentation and when refrigerated

Fermentation time 0h {2h |4h |6h

(37°C)

Refrigeration (4°C) , Id {54 |9d 14d (21d
pH 62 |55 |51 {45 |34 |34 |34 |34 |34

The results show that this starter strain grows well in flaxseed. However, pH of the product
decreased quickly to 3.4 during refrigeration, which paces restrictions to the dosage of

starter bacteria. If pH decreases too quickly, the dose of the bacteria is too high.

Example 3: Final fermentation studies

3A: Starter mixture 1

From the strains tested in the supplementary studies a mixture of three strains was selected
for the final studies. These strains were Bifidobacterium lactis Bb12, Lactobacillus acido-
philus LA-5 and Lactobacillus rhamnosus LC-705. The ratios of the strains in the mixture
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3.70 21 3.5 x 108 3.68 The amounts of lactic acid bacteria remained high
and almost on the same level for the whole three-week storage. However,
wiHafthergroduct was fairly low. Sensory evaluation of this preduetwasiso149
also carried out; the results are given in Table 6. The evaluation was

carried out on days 3, 7, 14 and 21. On the basis of the sensory

exaluafitmihe RIPEYEE AR BMNEHR 0B 9aR%H L MReR HIRSARYT hE (A% I guar-

of the product was not too bitter or sour. Table 6. Sensory evaluafion of
BB QR S PHRSARa IRl S rtEs FRwiRsed D0t Siepgeter the

Meaientafick Pdb 1M RBSKIEE TP T Bl 015410 Uh 319 3 PiBibhg the 3-

) I14.53.54.04.54.1 Structure 3.0.2.5 3.0 3.0 2.9 Sourness 2.6
gv%: 43 rgtgsrgl%mem §rment£ng was carried out at 37°C for 7 hours and the subse-

quent refrigeration at +4°C up to 21 days.

Table 4. Effect on pH of the mixture ratios of Bifidobacterium Bb12, Lb. acidophilus LA-
5 and Lb. rhamnosus LC-705 during the 3-week monitoring period.

Starter mix- Fermentation (hours) Refrigeration (days)
ture

0 T2 T4 T35 T8 17 15 17 19 Tid 1o

90% Bbl12 pH | 6.34 1 634 | 6.19 | 6.13 | 598 | 5.87 | 5.40 | 5.11 | 4.82 | 4.46 | 4.26
5% LA-5
5% LC-705

80% Bb12 pH | 6.
10% LA-S
10% LC-705 -

[#X]
Lo

6.30 1 6.

i
¥

594 1577 | 5.60 | 4.88 | 4.68 | 447 | 4.19 | 4.10

70% Bb12 pH | 6.23 | 6.16 | 6,00 | 5.80 | 5.56 | 5.54 | 4.87 | 4.62 | 4.49 | 4.21 | 4.09
15% LA-5
15% LC-705

60% Bb12 pH | 6.19 | 6.11 | 583 | 5.67 | 5.63 | 548 | 4.70 | 4.52 | 4.37 | 4.12 | 4.03
20% LA-5
20% 1.C-705

The best mixture ratio turned out to be 90% of Bifidobacterium lactis Bb12, 5% of Lacto-
bacillus acidophilus LA-5 and 5% of Lactobacillus rhamnosus LC-705.

3B: Starter mixture 2

Additional studies were carried out using a mixture of the strains Bifidobacterium lactis
Bb12 (90%), Lactobacillus rhamnosus GG (5%) and Lactobacillus rhamnosus LC-705
(5%). The starter mixture and the flaxseed mixture were prepared as described in Example
2 (see the flow chart given therein). Briefly, the strains were precultivated for 14 h at 37°C
in MRS broth, and then passaged. The flaxseed mixture, prepared using 30 g of cold-
pressed, crushed and stone milled flaxseed, 9 g of glucose and 600 ml of sterile spring wa-
ter and heated at 70°C for 30 minutes, was inoculated with a 2% inoculum of the starter

mixture, and fermented at 37°C for 7 h.
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3.03.53.51.2 2.8 Total pleasantness 4.5 4.5 4.0 4.0 4.3 25 Grading
scales: WO7/107638PCI7F12007/050149 13 Appearance: Colour: Smell:

vEstuoturassSourness: Bitterness: Total pleasantness: 10 - VeRYr/r12007/050149

unpleasant, 5 = very pleasant 1 = too palg, 5 = too dark | = fusty, 5 = _fresh
1 =too ropy, 5 = not ropy 1 = not sour enough, 5 = too sour 1 = not bitter

atrgll s IR MR T RRE L RRICASANG T YROARISASAREEXAMPE afier the for-
)%1 e n's m%ﬁ%e

4:Supplementing flaxseed with oat and/or buckwheat also stu
eMEiEBa B Furiantisan fbwrasua dms samramentadriath Wevwsethdhreshed fro-

diftarenpeereal mxyreaans&ompares am 19 ﬁx‘y&pﬁr%ﬁﬁﬂt}%%% é:é%ge The flax-

flaxseed as 15raw material. Detection of pll and Bifidobacter

cBRfitt THRRRCEAPROGUSt PRt e kRl htiRg: &t bHC Biecpmelicts viord staretblyelow
refiig ésafioe: (#ecksT B @SS IATENIMEBN R @IS FH vahRWE the GRAAER Rbre meas-

pH a(g% ifidobacterium % ount in fermented cereal mixture
(S ot kst BER 3 98 SR Corea) PRre oh
fermentation 7 d refrigeration 21 d refrigeration Bb12 cfu/nal pH Bb12

: ] 0 ) 10
th‘é@e@ﬂ Bb%%c?r%%@' gol_ul.n?so g@d %%89&% il)-ré1 uéqc 8@%&@%& %y4fe§'r5ngn2c(ingowith starter

mixfure 2
Day of analysis Lactobacilli Yeast | Fungi pH
cfu/g cfu/g | cfu/g

1 4.0x 10° 50 210

3 3.3x 10°

7 3.3x10° 10 | <10 est 3.84
14 42 x 10° 3.70
21 3.5x 10° 3.68

The amounts of lactic acid bacteria remained high and almost on the same level for the

whole three-week storage. However, pH of the product was fairly low.

Sensory evaluation of this product was also carried out; the results are given in Table 6.
The evaluation was carried out on days 3, 7, 14 and 21. On the basis of the sensory evalua-
tion the product was found to be good. It was a little ropy. The taste of the product was not

too bitter or sour.

Table 6.  Sensory evaluation of the product obtained by fermenting with starter

mixture 2
Days of storage Mean
3 7 14 21
Appearance 5.0 5.0 5.0 5.0 5.0
Colour 3.0 3.0 3.0 3.0 3.0
Smell 4.5 3.5 4.0 4.5 4.1
Structure 3.0 2.5 3.0 3.0 2.9
Sourness 2.6 3.0 3.0 3.8 3.1
Bitterness 3.0 3.5 3.5 1.2 2.8
Total pleasantness 4.5 45 4.0 4.0 4.3

Grading scales:
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4.66 5 x10'4.16 80% flaxseed + 20% oat 4x0' 4.86 4x 10'4.74 4x 10
4.70 60% flaxseed + 30% oat + 10% buckwheat 5 x 10' 4.695 x 10' 4.56 5

WOLD0#865300% flaxseed 4 x 10 4.93 4 x 10' 4.86 4 x 10' 4.44¥@S /050149

organic red berries 2 x 10' 3.80  Mier {days of refrigeration p14 was
4.7 to 4.9 in all cereal mixtures, which is promising considering the
survival of the strain Bifidobacterium Bb12. The respective pll after 21

saforefrigeration wag4-¢,19A 8.1 Ig&% Lf ROdobacterium

Jemained on the Ie\ggg, Bhid G ZC{HQ’B!HPIffe ences between the cereal
aggfgletlves were smajl-Agg¢ qn%ghson commercially available
ogirbased fe,inented Qreqb@tré@%&@d@ e Oy, Kaarina, Finland) was
USegknddO 2007/1076B88R6tTydut 2800059143 Léhfor the samples of Table
TraBseEy:evaluation waseapirs aUsTRGE- aliepit@nd 21 days. In none of

t%aam&mmﬁsﬂavoLlr&a@geaﬁpgang\ﬁe{;egHde;wthfccl could be
found in the sample containing 60% flaxseed, 30% oat and 10%

buckwheat Therefore, it seems that when using buckwheat, its

t |d be | rt %, 5
Cat%rh?;?gg r':r:(ra] ?r%’elr)l( e%é‘ éts e%l OVég[Hg i%h & #88%8% parated

onto the bottom alter fermentatlon it was necessary to stabilize the

SDRRRAG R0 HEAUIA ARSI IEJOIANBASERNASTD. W usea

were 10tested: Pectin Grlnst pectin

Ghige glifiercoterses relgmr:ml apdiyompaaed them te 2anhthashelim{ BRIV Ifagseed as

 BGRRLROMSGAG FWIZEIRRYS B LA, oAU (RROMIBE s fier 6-h

BG 130, Provisco AG, Switzerland). All of the stabilizers lead to a

s[soBITatRg prddicem E%Féw@h@raem%@%mﬁsﬁ Grhhgg weltseesqpginen in
guaslggm acted well, but the mixture of cellulose and guar gum caused
nibber-like feel. The amount of pectin was fairly high, which had

deteriorating effect on the 20 taste. The amounts of stabilizers used were

froable. 0. Ohkdpgo oD gndfBlfRiéenneried BHEPeRSiOh fermented cereal mixture (flax-
seed/oat/buckwheat) during 21-d storage.

Cereal mixture | 6 h fermentation 7 d refrigeration 21 d refrigeration
Bbl2 cfu/ml | pH | Bb12 cfw/ml | pH | Bbl12 cf/ml | pH

60% flaxseed + | 4 x 10’ 4851 4% 10’ 4,66 | 5% 107 4.16
40% oat
80% flaxseed + | 4 x 10’ 4861 4x10 474 1 4% 107 4.70
20% oat
60% flaxseed + | 5 x 107 4.69(5x%x10 4.56 | 5x 10 4.36
30% oat +
10% buckwheat

| 100% flaxseed |4 x 10’ 493 4x%x10 4.86 | 4x 10 4.44
YOSA organic | 2x 10’ 3.80
red berries

After 7 days of refrigeration pH was 4.7 to 4.9 in all cereal mixtures, which is promising
considering the survival of the strain Bifidobacterium Bb12. The respective pH after 21
days of refrigeration was 4.2 to 4.6. The number of Bifidobacterium Bb12 remained on the
level of 107 cfi/ml. Differences between the cereal alternatives were small, As a compari-
son commercially available oat-based fermented product YOSA (Bioferme Oy, Kaarina,
Finland) was used.
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Example 6:Seasoning of the fermented flaxseed product 25 To improve

the taste of the product the fermented suspension was supplemented with
waashethbeyies sweetened with sugar. In the primary test wepkgad007/050149

sugar-sweetened high-bush blueberry. T{y; berry concentration in the

suspension was 6%. Colour of the product was good, but it was necessary

t I N s also necess add plenty of

e e R s T B B L R

3oomackifisrinmoks wip dmewromiecaredzBiowereiesliverenmaisfeetondtd be foundin

MBELRGK AR AHIPEWaR AL0aT 19005 WETS (5%%%%&%9%%81?@9 St seems that

and sea buckthorn. %oncentratlons of mashed berries in the suspensions
VvEFRSE ¥Ry Rurkavbens, ity sansprEvEan dnste shiraist theujskbaleveUbeay LRTe.
and the mixture of gun gum and xanthan gum were used as stabilizers.
Table 8 shows the results of the sensory evaluation. WO
2HE9mBlresp o Mikb Hiiae thedermeatsil Brodustory evaluation of the
shack product prepared by fermenting flaxseed Sample Concentration of

shed berries (%) Stabilizer Colour Smell Taste Structure Lingonberry
R AP BT 445 PRt Q) I KRG AT B 30P.1 33 mecessary o
BitatkbeerthatsifpGhibas ghon prepathgrguinpdodid:iE. XReFAiSeadbuekihess were
+t59t%%:hip 17 Guar gum + xanthan gum 2.4 3.1 2.9 3.5 Lingonberry + 15
Guar gum + xanthan gum 4.6 3.5 3.3 3.7

Pectin (Grinsted pectin LA 410, Danisco S/A, Denmark)

Guar gum (Uniferm Oy, Finland)

Guar gum + xanthan gum (PROVImel BG 101, Provisco AG, Switzerland)
Cellulose + guar gum (PROVImeI BG 130, Provisco AG, Switzerland).

All of the stabilizers lead to a spoonable product. Mixture of guar gum and xanthan gum as
well as pure guar gum acted well, but the mixture of cellulose and guar gum caused rub-
ber-like feel. The amount of pectin was fairly high, which had deteriorating effect on the
taste. The amounts of stabilizers used were from 1.0 to 1.5 g /100 g of the fermented sus-

pension.
Example 6: Seasoning of the fermented flaxseed product

To improve the taste of the product the fermented suspension was supplemented with
mashed berries sweetened with sugar. In the primary test we used sugar-sweetened high-
bush blueberry. The berry concentration in the suspension was 6%. Colour of the product
was good, but it was necessary to add flavours to improve the taste. It was also necessary
to add plenty of sugar. Other berries tested were lingonberry, blueberry, blackcurrant, sea
buckthorn, rose hip and aronia. Frozen berries were mashed with a mixer stick, and sugar
was added. Seeds were removed from rose hips and sea buckthorn. Concentrations of
mashed berries in the suspensions varied from 15 to 22%. To improve the structure of the

product guar gum and the mixture of guar gum and xanthan gum were used as stabilizers.

Table 8 shows the results of the sensory evaluation.



aronia Grading scale: 55 points - excellent 4 points - good 3 points -
satisfactory 2 points - poor 1 point - not fit to eat The flaxseed product

- weeasonedeqaith blackcurrant was considered to be the best. 't&bﬁﬁiﬂ%imsmw
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best grades in colour, smell and taste. However, the structure of the

product was considered to be too liquid, but this deficiency may be cured

byt) ' Q lizer. For the most part the. products
S AR R R St
olouring agents it is possible to-decrease the amount of berries and

theaisple lower theqndestatigneosrodsetilizaiso pédsibie tGmsB jUleste | Structure
roncentrates. |IRdekeeriasi€sdwas carried odt using mashed raspberry.
Thige8RewY the product vas strondasd gerpbefryisld THe 8dlojr ds| 3.8
HBIRAMRAY red.|The proddct obtaindduaigisansiti2@éred té fheet 3.1 3.8
cSHRfksHETaTfequirements. ExampleSes@plementihd the grddctddith| 3.5
flavours The fermented snack pro sepshapg86hed with mashed| berries
1%‘%@ YSEIRh|and theif Gol- 250ur & BERTtifI, When|thd Eoncerragtion3-5

ot THEFHEh in the susp:fg;sion was FBRAUEYE Howevel, it is possibld to
jﬂ%&%’% *tHe productiori tosts by %ﬂ@n‘ﬁng tHefprodded witrPattificial-7

P S ratk- faveurs-or-aromas-in-addtii0 B8Pres in-such a case 8 to
1 %gcl)gmsasged berries would be sufficient. In addition, flavours and
aromasgné;ﬁo to keep the taste of the product unchanged during the whole
shatbiifts.- W@IRAO7/107638POT1F120071050149 16 The following
afoprings(Demidco S/A, Delark) were studied:  Raspberry PF33123911 5
RAspinésrysaiBagorBlackcurrant PF33126686 Blackcurrant 1125787
BfeR®BFrammor 32823 Lingonberry P13U34090 10 Most of the aromas
stpisdrtedehéttisestprovided by the berries fairly well. The amount of

mashed berries in the product could be lowered to 8 to 10%. When doing

thrpdimeeiais-ebtkestaeradsas ek RIAHWSS GRS R@tt}@ékﬁaz!@st. It obtained
owever, this deficiency may he cured by adding a little mashe

&fﬁb@ﬁ% RO ﬁﬁﬂﬁﬂéﬁaﬁ%ﬁf%@é{%ﬁb& frRe RIS Gsishslastaghs consider-

aadhotyenintdihid 63) hxateple-ddyenaieried Hatsend-esineRRCNBBIREof the stabi-

flaxseed suspension was filtered to produce flaxseed drink. Filtering was
o e S S A U T PS940 58 S e v and
sieupbe The drinikcioptained stil ponihiosddospredipiaicuwbe tiers indabereby
NECESSALY J9.H3E & ili . imary se ing was carried gut with sea
buckthornlj)tﬂ?l%e swtgz?g)négé%vﬁ#rg%y r??fﬁlcequogﬁ%élﬁtcr%ﬁ?fr‘\cleﬁ %&eﬁbroduct

was 5%. The taste was considered very good, and thus flaxseed is

Sy BRIV RRteHA donRIeRar {ﬁ%?e I‘E{Q%ﬁlﬁ#@éﬁﬁp%%égé%ggﬁ g)roduct was

9:Monitoring of the shelf life of the fermented flaxse€ed product ory

e VARSI FoFRPRITER dite eoflepiwanbsani o Broed e prasbise dbiithed was consid-
masheshhesiRsanddiasgedakipc seasoned with sea buckthorn juice was
carried out weekly for four 30weeks. In Table 9 the results of shelf life

monitoring are given. All other products remain- ed unchanged except
biackeipikeant, the Siupplentindibic thy pask@nacsanTRwbataflter two-week

storage. In addition, in the sea buckthom-rose hip product alcohol

fermentation was found after three-week storage. In general, the products

képe eethfotethentiviepadects strsiidifé witiGhashed berries tasted berryish and their col-
2 T 1050149 17 Table 9. Shelf Jife monitoring of
e e R e B Sty P about 15
bliertEweh Hihkesabiple GorresnthativndykcbenriostybColpplmsenthigtisteroduct with

angi SHHCHSitural flavours or aromas in addition to berries. In such a case 8 to 10% of

mashed berries would be sufficient. In addition, flavours and aromas help to keep the taste

of the product unchanged during the whole shelf life.
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1 week 2 weeks 3 weeks 4 weeks Lingonberty-aronia 15 normal normal
normal normal Blackcurrant 15 normal normal aroma* aroma* Sea

wuglaharrssose hip 16 normal normal normal fermentation Ragpbgsig Adso149

normal normal normal normal Flaxseed-gga buckthorn drink 5 normal
normal normal normal 5 * Aroma was weakened Preparation Example 10:
Preparation of spoonable flaxseed snack product Defatted flaxseed were
crushed and milled using a stone mill. 50 g of crushed and milled 10
fibbe Eip wing psognust Ghapisse WasenreatkyitreE0oadiniof water and
heated in a water bath of 70C for 30 minutes The suspension obtained
was cooled to 37C and inoculated (2% inoculum, v/v) with the mixture of
startehestiilis Riffdacterium lactis Bb12 (90%), Lactobacillus
RRIBPFI S EALED 5%6) and Lactobacillus rhamnosus LC-705 (5%), the
f’f‘[(r‘i‘grﬁ’ﬂifm%%%ﬁ BPecultured in MRS-broth for 17 hours at 37C.
ﬁﬂ(&%ﬁrﬂ}r arried out 15at 37C for 6 hours. Bacterial count of Bb
At 5?5% tation was 107 cfu/m1 and pH was 4.9. 100 g of
NFoONHe . h
Mashe ) gﬁ'gar- W gganed raspberries were added to the suspension.
Subsequently, 1.2 g of PROVImel BG 101 stabilizer (Provisco AG,
SviistarfaheiwassatigporpetiOgeafthadettivrbe Adakty fisgpovedblBhe amount of

SHAGK-RTOIHS Mﬁeoggg{}a%%?d%gm%&%ﬂ%s 5%@3@906 - C&@%@%{gﬁg&m of

flaxseed products m using two ent raw materials The p e of

tihs Eseaienstaanrhetry pregaseremoiprddatier askordinweistbittufivigeyohay be
EXREIRG 2@l 2 RAERELNR4 428506390 USINA R A SIANA A MRBUT LI i also

but using two 25different raw materials, the first one being comparable to
tRestiklsdasdd mbarypamsdE ) the second one being the raw material
of the present invention. The first material used was thus flaxseed flour
o@taine by milling whole linseed which had not been defatted, and the
seEBiPhsterial PEL flazsgeh ddixseed according to the present
invention. WO 2007110763NPCT/F12007/050149 18 Consequently, 15

arts of (1) full-fat.flaxseed flour (Wll, Espoo, Einla repare stone
S P S oo KRR ROt I e s car

imeshtigrinseceassivedtentudiog HR012 59, \iateand h80mixtsiasawEhe drink obtained still
p AL i 0 ¥ in)-and cqoled to .
e B g PR pesoning
cHA ReHed Iqahwéth serobyplsberDs g avice teredatitvishespriviroveapsentration in the

product was 5%. The taste was considered very good, and thus flaxseed is suitable raw

material for preparing a drink as well.
Example 9: Monitoring of the shelf life of the fermented flaxseed product

Sensory evaluation for the fermented flaxseed snack products seasoned with mashed ber-
ries and flaxseed drink seasoned with sea buckthorn juice was carried out weekly for four
weeks. In Table 9 the results of shelf life monitoring are given. All other products remain-
ed unchanged except blackcurrant, the aroma of which weakened somewhat after two-
week storage. In addition, in the sea buckthorn-rose hip product alcohol fermentation was
found after three-week storage. In general, the products kept well for the three-week shelf
life.
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was added and the products were fermented for 8 hours at 30C. The
finished products were supplemented with mashed frozen blueberries (23

WP/20001mB38The products were packed into 2 dl cups, a 1 dl, heareealedoi49

and stored at 4C for 22 days. The amounts of 10lactic acid bacteria, as

well as pH values of the products were measured. The results are given in
TRiies 9. Band1k a0 JrarkisaaishhactejaheouptsdsiuWeh MR MEB)d flax-
MER3-anthikihagad-giring the storage Days of storage Sample (MEM)

MRS agar MI7 agar (1) Flaxseed flour 1.5 x 10 15 x 108 (2) Crushed

nnnnnn 1. 1001 AV1r\O/II caadl f AV4

D U LI A ITUO L7\ I_IG.I\ LLAYAY) J. U J.\.IIJ \L/
Cgrum%ed flaxseed 1.5 x 108 8.1§én 89“ Bcﬁug('ggle %J'ri 2 X
10' (2) Crushed flaxseed [1.850e06 §5 xlmlqﬂmxémmdmw

anéohﬁéd#ér&éﬂauusrled flaxsegd 1.5 Xgdval PubrildD £adehlat1aieegs!
_BLP 5 X O' 6.4x10c (2 Crl{%hed flaxseed B.6 x 107 9.7 x 107 Table
il

norma. norma. aroma* aroma
ourness (pH)

Sea buckthorn-rose hip 16 normal | normal | normal | fermentation
Raspberry 15 normal | normal | normal | normal
Flaxseed-sea buckthorn drink 5 normal | normal | normal | normal

* Aroma was weakened

Preparation Example 10: Preparation of spoonable flaxseed snack product

Defatted flaxseed were crushed and milled using a stone mill. 50 g of crushed and milled
flaxseed and 15 g of glucose were mixed with 1000 ml of water and heated in a water bath
of 70°C for 30 minutes. The suspension obtained was cooled to 37°C and inoculated (2%
inoculum, v/v) with the mixture of starter strains Bifidobacterium lactis Bb12 (90%), Lac-
tobacillus acidophilus LA-5 (5%) and Lactobacillus rhamnosus 1.C-705 (5%), the bacteria
having been precultured in MRS-broth for 17 hours at 37°C. Fermentation was carried out
at 37°C for 6 hours. Bacterial count of Bb12 after 6-hour fermentation was 107 cfu/ml and
pH was 4.9. 100 g of mashed, sugar-sweetened raspberries were added to the suspension.
Subsequently, 1.2 g of PROVImel BG 101 stabilizer (Provisco AG, Switzerland) was
added per 100 g of the mixture. A tasty, spoonable snack product was obtained.

Comparative Example 11. Comparing two flaxseed products made using two differ-

ent raw materials

The purpose of this Example was to prepare two products according to the teachings of
Example 2 of US patent No. 4,857,326, using a "standard yogurt culture", but using two
different raw materials, the first one being comparable to that described in said patent, and
the second one being the raw material of the present invention. The first material used was
thus flaxseed flour obtained by milling whole flaxseed which had not been defatted, and

the second material was defatted, crushed flaxseed according to the present invention.
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(1) Flaxseed flour (2) Crushed flaxseed Before adding the berries 5.27
5.37 After 2 weeks of storage 4.17 4.49 After 3 weeks of storage 4.16

wh4607Thesagnounts of lactic acid bacteria were somewhat depraasedo7/650149

during the storage. Sensory evaluation ofg¢hese products was carried out

on days 4, 8, 14 and 22. The results are given in Tables 12a and 12b.

Based on the sensory evaluation the products were considered still WO
2007/107638PC17F12007/050149 19 clearly unfinished. The structure of
proasRae prd gt asirg full-fat Hasassd faeurNvas Fspgaikénlsad bprepared by
sabredIhRles Rk, BRI Rrmade-aidatatiad o usnediasseaflention were

was runng};f The products were only mildly soured. The amount of flaxseed

WA SARREN AP 3 ArEE S tha B Ot BTHEZR f Entioh mF Battles in a water
Conbentratjan aficpshnictoledeh RO0NeNHBGOsIRMES AN, ROEDIBE Sirter culture

' t it is a rigk for urj .Theﬁ{%%]a oynt of flaxseed could be .
oD e G i A i RAASE R b porin watr,
Tahled®Re Sehteryredadtsatiorn: Giroampd bt dapredatct (D). (Pl faisHaxpeethcts
flour + blu berr%(1 Days of. st e Mflf an 4.8 %22 earance 5.0 5.0
RS T R R LIFT b iy 4o PR S od e v

packed into 2 dl cups, 4 1 dl, heat-sealed and stored at 4°C for 22 days. The amounts of

lactic acid bacteria, as well as pH values of the products were measured. The results are

given in Tables 10 and 11.

Table 10. Lactic acid bacterial counts (cfu/g) on (MHB) MRS and M17 agar during the

storage
Days of storage Sample (MHB) MRS agar M17 agar
1 (1) Flaxseed flour 1.5x 10° 1.5x10°
(2) Crushed flaxseed 1.5x 10 1.4x10°
4 (1) Flaxseed flour 1.5x 10° 1.4x10°
(2) Crushed flaxseed 1.5% 10° 9.9 x 10’
8 (1) Flaxseed flour 1.3x 10° 1.2x10°
(2) Crushed flaxseed 1.5x 10° 9.5x% 107
14 (1) Flaxseed flour 8.7 x 10 1.1x10°
(2) Crushed flaxseed 1.5x% 10° - 1.0x10°
22 (1) Flaxseed flour 2.5x% 107 6.4x 10
(2) Crushed flaxseed 9.6 x 107 9.7 x 107

Table 11. Sourness (pH)

(1) Flaxseed flour | (2) Crushed flaxseed
Before adding the berries 5.27 5.37
After 2 weeks of storage 4.17 4.49
After 3 weeks of storage 4.16 4.46

The amounts of lactic acid bacteria were somewhat decreased during the storage. Sensory
evaluation of these products was carried out on days 4, 8, 14 and 22. The results are given

in Tables 12a and 12b. Based on the sensory evaluation the products were considered still



2.6 Structure 1.02.52.1 1.5 1.8 Sourness 3.0 3.0 3.2 3.1 11 Bitterness
2.53.53.54.0 3.4 Total pleasantness 2.5 2.5 1.7 2.4 2.3 Table

vk @ensasy evaluation of comparative product (2) (Crushed flaxgegd-7050149
blueberry) 4 Days of 8 storage 14 22 Mgan Appearance 5.0 3.5 4.0
4.2 Colour 4.0

clearly unfinished. The structure of product (1) prepared using full-fat flaxseed flour was
ropy like that of soured whole milk, and product (2) made of defatted crushed flaxseed was
runny. The products were only mildly soured. The amount of flaxseed was three-fold com-
pared to that of the product of the invention. The concentration of cadmium and cyano-

3 genic compounds may become so high that it is a risk for security. The high amount of

flaxseed could be tasted especially in the product prepared using full-fat flaxseed flour.

Table 12a. Sensory evaluation of comparative product (1)
(Full-fat flaxseed flour -+ blueberry)
10
Days of storage Mean
4 8 14 22
Appearance 5.0 5.0 3.4 - 4.5
Colour 3.0 3.0 3.2 - 3.1
Smell 2.5 3.0 2.5 2.5 2.6
Structure 1.0 2.5 2.1 1.5 1.8
Sourness 3.0 3.0 3.2 3.1 31
Bitterness 2.5 3.5 3.5 4.0 34
Total pleasantness 2.5 2.5 1.7 2.4 2.3
Table 12b. Sensory evaluation of comparative product (2)
(Crushed flaxseed + blueberry)
15
Days of storage Mean
4 8 14 22
Appearance 5.0 3.5 4.0 - 4.2
Colour 4.0 4.0 4.0 - 4.0
Smell 2.0 3.5 2.8 3.5 3.0
Structure 2.0 2.5 3.1 2.5 2.5
Sourness 3.0 2.5 2.8 2.7 2.8
Bitterness 2.0 3.5 3.0 3.1 2.9
Total pleasantness 2.5 2.0 3.5 3.2 2.8
Grading scales:
Appearance: 1 = very unpleasant, 5 = very pleasant
20 Colour: ' 1 =too pale, 5 = too dark
~ Smell: 1 =fusty, 5 = fresh
Structure: 1 =too ropy, 5 = not ropy
Sourness: 1 =not sour enough, 5 = too sour
Bitterness: 1 =not bitter at all, 5 = too bitter

25 Total pleasantness: 1 = very unpleasant, 5 = very pleasant
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4.04.0 4.0 Smell 2.0 3.5 2.8 3.5 3.0 Structure 2.02.53.12.52.5
Sourness 3.0 2.5 2.8 2.7 2.8 Bitterness 2.0 3.5 3.0 3.1 2.9 Total
pleasantness 2.5 2,0 3.5 1.2 2.8 Grading scales: Appearance:l = very
unpleasant, 5 = very pleasant 20Colour:1 = too pale, 5 = too dark Smell:1
=-- fusty, 5 - fresh Structure:1 = too ro@f 5 = not ropy Sourness:1 - not
sour enough, 5 - too sour Bitterness:| = not bitter at all, 5 = too bitter
OBTotal pleasantness:1 = very unpleasant, 5 = very pleasant CSLLP 20
Claims 1. A fermented flaxseed-based ready-to-eat snack product

repared by a process which comprises the steps of 5(a) defatting
ﬁeﬁ(ﬁ"é&f%?@ Braiprerdfansed wasgdedat snack product prepared by a process which

comprises the steps of

(a) defatting flaxseed to obtain defatted flaxseed,

(b) crushing and milling the defatted flaxseed to obtain crushed and milled flaxseed,

(c) mixing the crushed and milled flaxseed obtained at step (b), optionally
supplemented with other cereals or plant seeds or flaxseed fractions, with water at a
concentration of about 3 to about 8 % (w/w) to obtain a suspension,

(d) fermenting the suspension by a starter culture comprising the strain Bifido-
bacterium lactis Bb12 and/or the strain Lactobacillus rhamnosus GG (ATCC 53103), and

(e) seasoning and stabilizing the product obtained at step (d).

2. The snack product according to claim 1, wherein the starter culture comprises the strain
Bifidobacterium lactis Bb12 and/or the strain Lactobacillus rhamnosus GG (ATCC
53103), supplemented with either Lactobacillus rhamnosus LC-705 or Lactobacillus
acidophilus LA-5.

3. The snack product according to claim 1, wherein the crushed and milled flaxseed is

mixed with water at a concentration of about 5%.

4. The snack product according to claim 1, wherein other cereals or plant seeds comprise

oat, buckwheat and soy.

5. The snack product according to claim 1, wherein the flaxseed fractions comprise

flaxseed-derived lignans, proteins or dietary fibres.

6. The snack product according to claim 1, characterized in that it is a spoonable or
drinkable flaxseed snack product comprising live or killed probiotic bacteria, or microbial

cell preparations or components of microbial cells having probiotic characteristics.

7. A method of preparing a fermented flaxseed-based ready-to-eat snack product according
to any one of claims 1 to 6, comprising the steps of

(a) defatting flaxseed to obtain defatted flaxseed,

AMENDED SHEET (IPEA/FI)
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(b) crushing and milling the defatted flaxseed to obtain crushed and milled
flaxseed, (c) mixing the crushed and milled flaxseed obtained at step
(b), optionally supplemented with other cereals or plant seeds or flaxseed
fractions, with water at a concentration of about 3 to about 8 % (wAv) to
obtain a suspension, 10(d) fermenting the suspension by a starter culture
comprising the strain Bificlo- bacterium lactis Bb12 and/or the strain
Lactobacillus rhamnosus GG (ATCC 53163), and (e) seasoning and

stabilizing the product obtained at step (d). 2. The snack product
accordiffy f5UeRing Bdsridhiam heelstalias Ruleed KorhpverghebandrmiBed flaxseed,

BifidobagtetiumclatbsBiikd andian thersiraibdastohacllusth@anNieads G0
(ATCC 53103g Lg)glementaag with eltheeéact acillys.,rhamnosus
CURI B P SE BN ACTIS SEigE° SRRl K3s® o SSER BrottiRyvater at a
accmdsmgeﬁmonlaﬁabbuv\ﬂnmebmm@ %quhiwgitamﬁtamileduﬂﬁmﬁeﬂ, is 20mixed
with Wa J%‘ﬁ e%? ‘%ﬁ{"%} L ehb%'?lat g{ er Cu {h%esp %ie%s rOdlflhe stram ifido-

according to claim n Ot ercereals or plant se Se oat,

bubkeitiéan m:saiﬂﬁ%dfph@sﬁa@mdr@m&m@@ ramngzméﬁﬁ M@ﬁ@rém 03), and
the flaxeaediagfions camprise d asperletiahignans,pigteins o

dietary fibres. 6. The snack product according to claim 1 Characterized

in that it is a spoonable or drinkable flaxseed snack product comprising

live. OlrﬂéiM@&@%@%ﬁ@&@l@ﬁ%&@iﬁkﬁ@ﬁ%@%@%%afﬂ'el step (d) an
cogégonen oblal cells havm robiptic ch ristics, 7. A
%08?{)%8}38 RS R ‘é’a" LG &;%Pé%@%ﬁack
product according to any one of claims 1 to 6, comprlsmg the steps of (a)
de ki to 0 efat axse
MWD T B R S A S R S g owe
to eBtairicssiushed and milled flaxseed, () mixing the crushed and

milled flaxseed obtained at step (b), optionally supplemented with other
cereals or plant seeds or flaxseed fractions, with water at a concentration

of HbOREATE ABATCE IR ENANA H D BB LIS SHATORIIS(H) FaFR St g iwe berries,
SURREI) gk Dy & Stared/ou e Sosm pris gt iestiaidBifiteasbacterium

lactiS Bb12 and/or the strain Lactobacillus rhamnosus GO (ATCC 53103),

and (e) seasoning and stabilizing the product obtained at step (d). 8.

Thel mMéthocttacdardingite ctatmin, leéraiasirﬂtl& niebicdneampnises aftersing stabilizers
ste itional sten ffllt the Sus enS| 0 obtain a

dl’ll‘%(éi) eg rf|c1)rro %%% éléou? he nmetxh cor § claim E ,?%Tllna?ﬁ ellulose.
defatting of flaxseed is carried, out by cold pressmg 1510 The method
according to claim 7, wherein the seasoning is carried out using berries,

janis, juices or fruit, and/or natural or artificial flavours or aromas, 11. The
method according to claim 7, wherein the stabilizing is carried out using
stabilizers selected from the group consisting of pectin, guar gum, xanthan

gum and cellulose.
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