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Fernmented food product Field of the Invention The
present invention pertains to the field of food

wo ehinaieagy and relates to fernmented food prodeCt/B12007/050149

based substantially on flaxseeqg. The products are
nutritionally beneficial and be neficial to health,

Eont ai né? I Vi ng or killed m croorganisns, in

peReRte ‘g]‘{ﬂ%‘l“?: bacteria. Suspension of deiatted

crushed fl axseed or defatted crushed finely mlled

fl axseed, option ally supplenented with other cereals
Bielpbbithe Inwendionor f | axseed fractions, is fernented by

a starter culture which conprises probiotic bacteria,

wher eby a spoonabl e or drinkable fer nmented | owfat

Yheptesdit agligation Per@idisato MRdficlBAE Rﬂfd&ékﬂﬁiollfg"étaﬁ@ rdle et fefifiented food

FI axseed has been traditionally used in Finland and in

prodycts based substantialle on iflaxsegd r The praduptarg nykitionaliyybeneficial and be-
I Gi I ed ig. sat ] | ¢ i i .

B B SR VUL oM 8 3 A i s

Saspehidice sf gofeddycradhed dlaysend at defatiaticriiset fineBy ililled dladlseed, option-

the ampunt of a-linolenic acid (ALA) is nore than half

8y supplemanind withater earealher Rlgntisgedsar dlaxsepy fracliong, isdermented by a

A GRS W S Sp iR phdtfoR R, gt Faftpfable g frinkable for
fieated fow+fat snack prgdaotss obtlinedr f orm a def ensi ve
mechanismin plants, is up to 100 - 1000 tinmes higher
in flax than in other edible plants. According to
Batkdrdand b¥ theSfverdéd NOl enic acid, which is an onega-3
fatty acid, has advantageous health effects. In
addition to useful conpounds, flaxseed al so contains

byES A ooty e R en i p R ROBHGRL S muivon
hrepalsdlin folkediink F1axREd fsORATHBIAKVURT nhiHtious Subtadces and bio-

fol | owed.
active compounds. Linseed oil comprises plenty of polyunsaturated fatty acids, and the

amount of a-linolenic acid (ALA) is more than half of the total amount of the fatty acids.
Flaxseed is also rich in high quality protein and dietary fibre, wherein the proportion of
soluble fibre is 20 - 40%. The amount of lignans, which form a defensive mechanism in
plants, is up to 100 - 1000 times higher in flax than in other edible plants. According to
various studies, a-linolenic acid, which is an omega-3 fatty acid, has advantageous health
effects. In addition to useful compounds, flaxseed also contains potential detrimental com-
pounds, as e.g. cyanogenic glycosides and cadmium. However, these do not cause health

risks as long as recommendations for use are followed.

The outermost layer of flaxseed is called mucin, which mainly forms the so called soluble
fibre fraction. The amount of mucin is 4 - 8% of the weight of the seed. Mucin affects the
functional characteristics of flaxseed. When mixing crushed flaxseed with water, mucin

forms slimy sediment, which may have detrimental effects on the fermentation procedure,

and the product itself.

Fermentation, also called souring, is a traditional preservation method, which can be used

to improve the shelf life and digestability of the product and the bioavailability in the gas-
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The outernost |ayer of flaxseed is called nmucin, which
mainly forns the so called soluble fibre fraction. The

w@ewmane76e§ nucin is 4 - 8% of the wei ght of thECEER7/050149

Mucin affects the functional characteristics of
fl axseed. VMen m xi ng crushed | axseed with water,

muci n f sedi Whi, ¢ haye detri ment al

Ep pisBrindl 7t e Kormaehodt MsHidSH oL Qe ants: AH SIE BRI may be
t4riigd but B:yesfpﬁﬁt%&;ds P& meatatiBn %ﬁlallt%ﬁaﬁ'@él% | i} Ferthéntdtion usmg starters.
tradi tional preservation nmethod, which c¢an be used t

| rrprove the shelf life and digestability of the

rodu and. the bi o iIbiIi .in the . . ..

aRE il R AABER 45 I Adtiohr bfiGaciq hasterial gtrpips isolated from
{dreouB loddinte soliftRs Sy e REplBIteE ﬁﬁﬁnﬁaﬁamﬁl nids als€ oible Ryuse probi-
spont aneous fernentation or, alternatively, by

plq lagiie agid bacterid Ingermentedeplant predueisr ci al starters are
avai l able and, in addition, lactic acid bacteri al

strains isolated fron1various organi ¢ sources may be

WO bablication D003 T 0MTIT discloses d prodactdbsweighscinibEbdsed us wvhole flax-

prqbj otic lactic acid bacteria_in fernmented pl ant

pRed ol & mentigned that ﬁ@e&omﬁmye@s? theanventigh ay hedrocgssed by, e.g., fer-

erﬁﬁ'ti&ﬁ PP Paﬁéﬁl‘ d@?kcaﬁﬁﬂtﬂf@ okBSRY ANd & of defet Eﬁ)ﬁgct fermented
I's mentione he conposition of the i1nvention

mmyg etopaciie Fiaxdedolyis nentjonedfie theelist af careals Dhichatie bt used as raw

a %Ijﬁati on No. 39 05 055 Al describes a cereal

HE’ ddtt fernmented using lactobacilli. Flaxseed is

mentioned in the list of cereals which can be used as

raw material. US patent No. 4,857,326 discloses a

YSatstent Mot 4,857 3&6 éﬁdosds ersgq@éeunututlw a)ct@e@pwwdm«tqdmomposmon

" rtifie seed" t ai ns

ot SRl stou B 45 SHF, WhRH RS 4Bl T G Pl Bpy, anethods of
prRpEr R e tHAE anbihetapeiiy hedsdd fof eﬁlﬁﬁiyﬁigl mn gotepositions. The com-
conposi tions. The com osition_ is prepared fromwhol e

pq>sat>k<§eé@repmdcfrpm axsecsk) whighchas agt baop dgtaited.i Rsppagation of "flax
Sg@f; iy 8&%5 h?wﬂﬁﬁ‘%ﬁé Jgﬁﬁb sit{bn"i’é‘ Cu+t?§P23mEtgﬁda&ﬂ 98gurt culture”.

stan

While fermented cereal products containing live lactic acid bacteria are known (e.g. EP 0
568 530), and fermentation of flaxseed-based material is suggested (e.g. WO 2005/
107777), there is no such tasty, ready-to-eat spoonable or drinkable snack product avail-

able, which would comprise defatted crushed flaxseed fermented by probiotic bacteria.

Summary of the Invention

The primary object of the present invention is a fermented flaxseed-based food product,
which has been prepared by a process which comprises the steps of defatting the flaxseed,
crushing or crushing and milling the defatted flaxseed so obtained, mixing the crushed or
crushed 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 probiotic charac-

teristics, and seasoning and stabilizing the fermented suspension. The defatted crushed or
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Wil e fermented cereal products containing live lactic
acid bacteria are known (e.g. EP 0 568 530), and

wo eoonaorteat | on of fl axseed-based material is supgEEREEH/050149

(e.g. WD 2005/ 107777), there Es no such tasty,
ready-to-eat spoonabl e or drinkabl e snack product

avai |. ahl e ich uld conprise deiatted crushed 0
¥ el e Bhieed By sed BB e G apr D Tabon Refiaput to about 8%
tsy)! DYiRR thRRed 4R Rillel MY scRBES LorREntriRNRITABSRISY is preferred.
Invéention is a fernented fl axseed-based food product,

whi ch has been prepared by a process which conprises

he.steps .of. .deiatting the flaxseed r Ushi. ng. or. . .
APERT A5 R R i b R B bt o B uct, i which the
ORERIdS GrusheK AmiDmilled flakssedassi@pldtdasddeslitia bthentdré¢or plant seeds,
fl axseed so obtained with water to obtain a

8 @sprérickwhedt oF peshin addition thaerpghedios arushedeansh milled flaxseed may
G b AN 094, 18R PR S P

propi onic acid and bifi dobacteria having probiotic

charac teristjcs, and seasoning_ and stabilizing the
¢ Frodme %gflp R BT inyeBtigs Fupyhedn e joRB ot 65@%&1@ ¢nack prod-

G e el HAUBRIE ting A b A S RE Pl invontion i
drinisbedflaxsedprbded. Flixseedkdunkats obtatwed byrfiltesing dernwhted flaxseed sus-
about 5% is preferred. Another object of the invention
PSSO or nent ed f1 axseed- based food product, in which

the crushed or crushed and mlled flaxseed is

suppl enented with other cereals or plant seeds, e.g.

Afer fepmentatinathe suspsusion isrseandded with, e.g Hruitable bawigs,gams, juices or

rysh an 1] flaxseed may al be s I t ed
Gt el or aftcial FEPGRE pEBOnGS Sthea e SRR R Rrfntcd and
sdab@fell SuspERsiohORgy Bé GiproleDilisind@aliilifgs BénvieRNGial irDfhe BB such as
be in the formof a spoonabl e snack product, i.e. a

peciaugyar gumang|xanthgn guny pieeligloser spoon. A furt her
object of the invention is a drinkable flaxseed
product. Flaxseed drink is obtained by filtering
Detailed Drdcriptioss etthedusentivisi on.

Defatted crushed flaxseed is used as the main raw material for the products of the present
invention. For the purposes of this invention defatting of flaxseed is preferably 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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After fernentation the suspension is seasoned wth,
e.g. suitable berries, jans, juices or fruit, and/or

woadoanede3or artificial flavours or aromas. ThePCT/FI2007/050149

structure of the fernented andgyseasoned suspensions
may be i nproved using stabilizers conventional in the

Bulenor, 8 ol pabd e e, hheFH s Db 3 ApIehfonveyor, hammer

el add &f. PiraRRRere 1R Lriished 8RE nlled MfksB&I" Nas" ¥ herein, means
material for the products of the present invention.

Aarseedmepluwipiol bas bgen phipsredrbyedefatime thefflaxsdedgpreferably by cold-
R %03, AR B0 R P G2 ey by -

By covleye halitief A6l bADsiftlSdd Enally, thilling W Baxs&dd stiishpreferably by a
supercritical extraction by using CO. After defatting

stee @éléd\scléfﬁé in the presspfcspecibcasionangd claimsbeiterniemshkad or crushed
L i Qr

Igl‘flLeldiﬂrllgg eg q a§ gggerﬁgtg%?%eetgee 4 cln¥s'l119§ Pmt(gecon d crus ed and

rliléednfidxe¢dds) whioh haveLthe dbowe hérnsngsnkt ehduld Blso be @oted that whenever

"cru ed fl axs ed" crushed and mlle xsee
isymentigrs bfaam la%wsctggam myenion, ﬂ%fgﬁ?Aaﬁ i§ peant.
1496to about 17% and the sugar content is about 2%

nost of which is usually sucrose. Since this sucrose
Eonpreperingtth@emilsiohdo bk yerinenteflpit isf aslviseble 46 usergboirt 3 tesabout 8 grams

advi sahle to d sugar., €. 9. glucose, befq
ot of eoan&f S miTRa aSieti pi UGS St b PriFTble concentration i
fbsaxseed used for the purposes of this invention is
al ways first defatted. Consequently, the term "crushed
fl axseed", as used herein, nmeans flaxseed crush which
=) deta the .fl axseed,

PR o a2 e Ry BRI bt ahabf s BEBTES pay gt espgets or plant
§dells. Fan thstanes) c‘iilisﬂiédﬂ bf‘ﬁulleﬁfbaﬁ DREkWEIAE andI61890§ madY be W¥d. Further,
spiral conve hamer m |l and sift. Furthernore,

emyghedeqr erushe embaﬂb@ﬁcﬂaﬁwqeﬂéam alm&%wplen@etedg@dl flaxseed fractions
RS0 BnalTRDe 4r28060 Rals MOLED, BB RARRL BRAES Rty -

bileaxseed to renove the oil, and then crushing the seed
cake, preferably by spiral

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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conveyor, hammer mll and sift, and finally, mlling
the flaxseed crush, preferably by a stone mlIl. As

wais@d/ 107838 he present specification and cl ai ms, PCTEROEYOF0149

"crushed or crushed and m |l ed<fl axseed" thus covers
both of the terns "crushed fl axseed" and "crushed and

illed. fl axseed", i ¢ch have .t he above neanings. It ..
Biatusls bap 852 B sl defined 10, div8 e P SR BEB VG whe administered
Ech@RE ImBERE boh b h&tRPehefRiontthé Rodt TSREVeRNt should be noted that it

defatted flaxseed is neant. For preparing t_h’e_ emul si on.
isob vedessanmefor edactetiuingo healiveain arderdo hgee priobigtic 8haracteristics. Con-

?ﬁ%ﬁ%g’g 53%@ :E%(itglga élt %ﬁc@&ﬁl?lgéell%kg%?ag}%él? gg F(rgn.nfl)én%gts of microbial cells
fHRNERRIDeAE i cffecidintit hbdith dnd witbdih@6f the hbétanEefish have probiotic
the raw material used may al so conprise any ot her

eharacigristipy ansl may be veddor thg purneseseofdbe prepans Hagnidgen. The products of
i || o} ea . . t )

Bk BrensBHSRRE, e e SPYR bt BEfont ot Bmacvery,

sdlppreparatidns dr sbinpoidnéxsfaridrdbiA cellKassméraionsd above. Besides being nu-

ffects, f i.nst fl d- deri ved
Fifabe benghieb (he eameniF LPRIYts b e @ucsoRA RYGPH 98 a5 s also benefi-
{;ih%%%&ﬁh.and the supplenmentary materials nmay contain,
or instance, from60 to 80% of flaxseed and 20 to 40%
of other cereals, plant seeds or flaxseed fractions.

en addi ng buckwheat. to the m xtyre, .its anpunt . .
B oo qRprs g cap Beea rghe AT pRENE ) OF g cteria having
plobldiR cRhrabidfifics, 61 HBdMES o kdhi babtedih. THEEIathOadid Packira Bay belong
In the water suspension may vary from about 3 to about

Bothe spagicstLactobpeidheacitophilab di rismsnosm, désplautaeumi Ide paraplanta-
i.fi.ed, all ] , ti t Qi s
PRES e , BSLAT L o R , P i SRt

fifaflalsBbe@kedst arter culture used for fernentation in
preparing the product of the present

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 Bb12 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, lingonberry,
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i nvention may contain any suitable starter bacteria
appropriate for fernentation of food products. In a

w@e@aoteesl enbodi ment of the invention the staPCBEFI2007/050149

conprises a probiotic bac terigl strain or a m xture
of probiotic bacteria.Probiotic bacteria have been
efined to be live mcroorgani sns i,ch when .. .

RGP PEARDFTTY: SEROHETAY STARDETY SOt BYkIIOT, TRz ip fnd aronia. Any

BRBLhdrtie Ot dnSuitsbid fruftdds dido bel tise@ NP1 Huklfy MREQHr 1B3vecten the

it 1s not neCessary for & bacteriumto be alive i'n

berdes with shgar Ther ahdunt o€ suganaddet ds withinghe expertise of a skilled artisan.

sequently, killed bacteria or microbial cell

preparations or conponents of microbial cells that

Bénsenihg mafhi hashbd Béfries impravéd e be@ltiile otttk pieiihct Ie6w@ B fthe fer-

the host may al so have probiotic characteristics and

mgpted suspsrtonsdend toessepifpisobe shagoarsedrastion seitles doyenents the bottom.

TGO}t efcf AsB s WSS AR A S8 B o prosen
ekhtign epgy the fenened add SERotsd Smd§ionl All obivehtiered] ktabiisers accept-
above. Besides being nu tritionall

nenti one
e A fg?fgpr,odtlﬁé speh ASPRCED, Biab By Xandhan gien @@%%eémlose may be used,
LIBNEBE inWRniiEitbhys al so beneficial to health. The

starter thus conprises, for instance, |actic acid,
propionic acid or bifidobacteria having probiotic
LRGSR e i S s RS ind Wil poysac

LIR1ded FeétbinUgshds APl ith Hishet AnodM@MSR Yausel Qlirﬁl structure in water

pl antarum Lb. paraplantarum Lb. fernentum .

saltadns. To studyhew de avoid sminsss, svel trigdita spdit mOchwein a suspension of 10%
sphtabl eql act obaci |l i al so.be used. Bifidobacteri
bRty do SARE e aTREIR: 35 BRieAE Spler RS Rsied were
ﬁiafﬂyq’d%b,&@hmgiaﬁép ilScosfasd adgLRwadiffe@nt frofdasid "However, it was
ot her suitabl e bifidobacteria may al so_be used. .
fousg ithat ingither ithe enarmes planeragr mixsuepherpobwererpffegtive in decreasing the

B AR AR LB ESERLL L Yo7,

propi oni c acid bacteria hav

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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W@ 200 3403). A preferabl e bifidobacterium i SPCT/FI2007/050149

Bi fi dobacteriumlactis Bbl 2. Advantageously, m xtures
of bacteria may be used as the starter for
&%ﬁ%ﬁ% The nost preferable m xture conprises
fi dobacteriumlactis Bb 12 and
Lact obaci | | us rhammosus GG (ATCC 53103). This m xture
may be suppl enented by either Lactobacillus rhamosus
Eampk br Primaryfeonentatomstudieshi | us LA-5. Seasoni ng of
t he product may be carried out using berries, jans,
juices or fruit, and/or natural or artificial flavours
B tha peiffRsy stedy vatue LRefoba@Busti@dophills, IB. Wegiokys, Lb. plantarum and
I|n onberry, blackcurra cranberry, raspberr
b.fexmratymy Strajpg ap ek @p @llﬁFIObﬂefgféuml sainp avess '@ﬁﬁeé Femggntation tests
?)egeJanki)e?f (Ht GSin cru%ﬂé(d 8’1“&{15@1% ?m(ﬁ Enlﬂlédt @B%%e% a%odeﬁﬁe&'?[ﬁ)%e, in the
'S usua cesSary to swee I €S W
mantratiﬁh&f&ﬂ%{ﬁi/wgbemmr veltl Refdrmenting tak suicht vitgs successful with all of

g@pertls of a skilled a tlsan Seasoni ng wi {h mash (tj
SFRES thenl 0% suspepsign 85 B as S EMbANG YFEY BiseRHscVith most of the strains

VEWfE Iy Rﬁpﬁl SSQ@EP
{ﬂ.ge. threof:l;(;ag}efé% a%% ﬁ%}]&g%t 393%%@2%%!}9 he bof tonPH was
Uinderdflore it is necessary to use stabilizers when
preparing the snack product of the present invention

using the fernmented and seasoned emnul sion. Al

PR YEIhe uAAcsirable?@Rhrab @Akt JF ARPI0YS BhsPedsiin (sBRShess, high viscosity),
products, such as pectin, guar gum xanthan gum and

&%l suspens@en mﬁyrusb;edemllag dlagseod wap sehsaiently itestesl, using the strain
%%%gf?: ‘\6/%?” %{LW fli}(’)sn%lgpgs rm%quilg? y\écLelden The Nether-

mhai)ehnhls@am&h@ﬁéteésaﬁy oflafiddd GBRT wa@aRiatedAdGvdll. trn@l £R6lt of the
slinmy structure in water solutions. To st utrglléhow

m@pqa‘gqm ividspisted ind ablejlchelevy Hsitest showedithp suspension is suitable

B%P of 10% of flaxseed flour in water using
ﬁ)lllg gl[saggand prot ease enzynes. The enzynes tested

wer e

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 440 | 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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b- anyl ase, a-anyl ase, anyl ogl ucosi dase and a few
di fferent proteases. However, it was found that

woeiorher3g he enzymes al one nor ni xtures ther eoPCTVERE)7/050149

effective in decreasing the vigcosity, but the
suspension remai ned viscose and slimy. In the

ﬁ‘é{ gle{}g\g)%g Hi ijﬁgéslt%t tgb\%/ \{/a?su %M%ngvﬁzqﬁggbacteﬁum

Ra@hbﬁbﬂ ng the concentration of flaxseed in the water
suspensi on was sufficient to avoid slimness. It was
found that using about 5 g of flaxseed flour per 100 ¢

Sl 5 b Bt i PR e TSl "af*s.eﬂ f’%. Q“E'OECEE’H& or
ifgoberiy? tast Bh) 3 (Ca T S IR AR i 11 on,

LD&oE&E%%Ea%h% IOA- SC(@}M“ T s ﬁd&‘&ﬁﬁm‘ Deﬁﬂnéﬁk? eed does
not exceed the reconmended dail'y supply, when’ingested

hedebarilélsy h@pesrs MENTOSL(DSM MO ) WalipiQyrdtelsinki, Finland)

LBt Yo PO TR iR, S S

PhABBRE IR pilatdn ETEI JTBS1AteaiDh Siubkraud SMYAI, TolkdGinen, Finland)
Bi fi dobacterium strains were tested. Fermentation

Legobaoilbs @aranientarump BTLY dsotpfed fromtHeanantedequgamber QAHT, Jokioinen,
ﬂ“dfg fl axseed as defi ned above, in the concentration
% (W w) . However, while fermenting as such was
successful with all of the strains, the 10% suspensi on
used was sliny and very viscous. Wth nost. of .t he
Startey fieam W@‘WW@Fe fefte%a Eipg tosthe dolloxving flowchasi i on
at 37C was 108 to 109 cfu/m, and pH was under 4.0.
Due to the undesirabl e characteri sti cs of the 10%

nsi on m ness, i gh viscosi 59 us SI on
EZS Ef@?(é’ﬂ” (]jb ed fllaxseed was s gg é fafjed flax-
tf"ﬁ’g’ W“L ct obgci | 1 us pl an 0s¢ Water
rmaceuti qals BV, Lei den, The Net her

plantarum ETL1

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

\ /

Fermentation using 2% inoculum
30 or37°C

A

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

A 4

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



lands). In this study the necessity of added sugar was

eval uated as well. The result of the fernentation is
walepraomes i n Table 1 bel ow. The test showed t hetT/BR907/050149

suspension is suitable for fergentation. Table 1. pH

and sensory eval uati on of 5% suspensi on of crushed and

D L T T E -

G4 a8R1i6d dut aPURINRIRBIMA The KBAINMBRNRL AGhiRrdFAt9%°C as the change of pH,
Subsequently, various further starter strains and

pHdeingrmensurgidat thiexstant and onedays 82 amtli.o find an opti mal
starter for fernenting flaxseed. Since it is advisable
that the product contai nslive probiotic bacteria, one

iﬂ#ﬁgfé_ﬁ%ﬁ el ARy h 36t ERRE sBDERICH ofryshed and milled

re the follow ng: Bifidobacteriumlactis Bb

12 (Chr Hansen Hrsholm Denmark) lactobacillus
aci doph| | us LA-5 (Chr|Bapterigkaqunt ¢Bensexy cmeluAtigrk) | Sourness
Startesimizturesys r harmos|eBYmbafyd-lt DEafterdeh ) (Val i o | @M (+4°C)
Hel si nki . Finl and) | adernteatstionys pfeamentation \Vege- $t ar t
@idoGhueriunaBtsd@rt, Hr shol m Denmar k) Stcaogtpbésaci | | us [ Start: 4.82
@b apibrasram \Eege-Starti®ol gt ed f r om sauesdparation, ( MTT, 3d: 3.83
Joki oi nen, Finland) Uactobacil | us |pastéfbaatsar um ETH2 3.83
i solated from fernmentled cucunber (MIT, Joki oi nen|15d:3.75
BifdodaderiumPBERHEr strlal n m xt ur es | $@sng phast ed Start: 4.69
ABCAlAbrnG VegeShe dool 1lowi ng fl ow chasphraticdne straim3d:. 3.94
MpXdcdtophinksgated were [found suit abll g, §ehadsatsTent afd @ gs
of flaxseed, producing normal taste typical to [154:375
TL'b%«‘iﬁ&htarhﬂl ETRBLE Z [0ErowW the Tey ’§ﬂr6n§ pﬁése[ e Start: 4.85
ngr ;ﬁy N §Lud| es |aregi ven. Theg of bact®RIFog
after (4- hfermentati) E}t nsory 9 d: 3.90
| on vvas carrigd out at the sarre [ rre The fS';'f-'3"80
ad TAC oo tha dlhon i
'L'b' p%n"?aamm Hitoredat—H4€as—the—tgang phase pH Start: 4.62
Lb. acidophilus 1.A-5 + separation, 3d: 3.94
Bifidobacterium Bb12 no off-flavours 9d: 3.87
15d: 3.69
Lb. acidophilus 1.A-5 + Strong phase Start: 4.52
Bifidobacterium Bb12 separation, 3 d:4.01
no off-flavours 9d: 3.88
15d: 3.75
Bifidobacterium Bb12 6.20 x 10° Strong phase Start: 6.22
separation, 3d: 6.22
sourless taste 9d: 6.25
15d:5.93
Lb. plantarum Vege-Start 60 6.11 x 10° Strong phase Start: 5.01
separation, 3d: 4.17
no off-flavours 9d: 3.92
15d: 3.83
Lb. acidophilus 1.A-5 1.25x 10’ Strong phase Start: 5.52
separation, 3d: 543
sourless 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 2.35x 10° Strong phase Start: 5.08
separation, 3d: 4.11
no off-flavours 9d: 3.90
15 d: 3.80
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pH bei ng neasured at the start and on days 3, 9 and
15. Table 2. Starters and starter mxtures in

wo evonaoteBsg suspensi on of crushed and mill ed fPEREREW/050149

(5% The above fernmentation stugjes showed that only
one of the starter m xtures caused bitter taste into
the product. O her m xtures acted well, producing

rmal taste typical to fl seed. Twp . indivi dual .
Lhs ahave izppratiah stidiss shinvesbihasoniy ong of s SHarFL@Mtes caused bitter
BRI RhY pRUEN BtheVhfkiBfelL8tel RRIIPHoabcihS Bohad it typical to flax-
remai ned over 5.0 even after 15 days of cultiva tion,

saed. Two dndividual streims wWBifdelmatenimeBb eahd Ib. loeidephitus|lgs$ grew very

not sQur .en . ¢40 quar ant ee that e proguct .
BB MRGForFg i IR ORIl Rrfindl e b 0%yt RO s of cultiv
HEE 260 AR M faste Gfhs ThavatefizaiUus B REIIRS (ndtedEasuest) v,
in our studies the BifidobacteriumBb 12 starter
suspensi on was concentrated by centrifuging the

IRYT . . . at.
o Sftiaht BieeBle By flor OEfife L GroBRRERREARE alffsdife 1o use concen-
thtod satlel sisparoindis.| Comsedquratinds war $1Gdiédthe\Bifidlababrrium Bb12 starter
suitable for fernmentation of fl axseed. Table shows
ByfRensiommyRs oncetratrsk epnirHiging theshree!fused starie %mfﬁnd concen-
iBY%¢5 &t it Ferment ati on of
{srﬁlg%g%s?or?%o C?ﬁés é’g a%‘gﬁﬁ@epg%%eﬁgggged (5% by Lb.
rhammo sus LC- 705, pH change during fernmentati on and

en refr.i ted The results that this ter .
el o Tefobarif fiapianis CES yuRld by pdjebleftel Brmentation of
REQLHE TaBRCT 8RW¥RThdIHatkS ¥ SID dirifly SHertbtenifioh! SR hdnORfrigerated,
whi ch paces restrictions to the dosage of starter
bt 2k days. | f pH decreases too quickly, the dose of the
bacteria is too high. Exanple 3: Final fernentation
studies 3A: Starter mxture 1
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 Oh [(2h [4h |6h

(37°C)

Refrigeration (4°C) 1d |5d [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 L.C-705. The ratios of the strains in the mixture
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Fromthe strains tested in the supplenentary studies a
m xture of three strains was selected for the final

wabmdilem3s These strains were Bifidobacteri um | BCT/FR007/050149

Bbl 2, Lactobacillus acido philus LA-5 Lactobacillus
rhaitmosus LC-705. The ratios of the strains in the

m xturewere optinized so that pH di ot .| ower .t 00
Htephartierd soreud] Bon vt o Fieh ol e eRgatafy gporder to guar-
hkt6e the 3RibA1Y Yof Ble BiiGotAktetE OPRCIIE Wad mohhiSreB oM B 3 weeks after the
nonitored for 2 to 3 weeks after the fernentation.

feambertations Habks 4 thewsftheeffect of thh enintuxe taties pmpHohange during the 3-

KPR g il melfEE AR RGO 37 BT doupsangihe subse-

s eefip@atiod Af#PQepas Dodagt +4C up to 2 1 days. Table

. Effect on pH of the mxture ratios o
Bi fi dobacterium Bbl 2, Lb. acidophilus LA- 5 and Lb.

- ri- . 3- . | , .

gﬁgwgo g?l%?nﬂ‘o)%%[? Bf ﬁlé{finggltré Hﬁlé)g ogﬁ?}%}g&ggl%w%,pﬂ a?tglophllus LA
a1 B harp i hG-4R fidinghe 3ok otiopBe pRape s
aci dophilus LA-5 and 5% o Lact obacill us rhamosus

| C- 7058 R Starter mxture 2 Additional studies were

Slarterimig qut  (IEergnigtion iewitde of t he st r diReftigeration (days)

®rgi dobadterfum lactis Bb 12 (90% ., |aqtobacilluys
rhamosus GG|05%| %and| fact|dbaci®l us?r harhosyd | ¢9705 14 |21

90%Bb12The 3t npBar| GAd| 612 |£AG |t he8 | FASeeAD Sl rie82 | 4.46 | 4.26

Merld\-prepared as |desclibed in Exanple 2 (se¢ thg flqw
8hdG-70% vien thergin). |Briefly.|the|lstrdins were

BeBhI2 i [attk(i680r| 6130 n6.4% |38 | h7VRS6Br|ct48, | 468 |G 4.19 | 4.10
bstAdged.| The fldxseefd mixture, prépargd using 30 g |of
tBb 8prWssled. |crughed And gtonel milled f|l axs¢ed. |9 g |of

PNoBbE: qmt $633ni6.16f | 6.0@1]i5189 [SHHG n§.5dq 4.8 | 41608 | Helt|elcRl | 4.09
% 10T flor B0 nmi|lnutep, was inpocul ated (wWith|a 2%
iIetgtm|of {he Starter ni|xturle, and fgrnmenfed at 37C

6@%6 BB1h. Thad pbl18f| & He| .82 $&dd| TdX | GH8 (Wed 6442 | gr37qrd.12 | 4.03
@A f dr nenpt atijon, And 4.43 jaftef thg fer |nentfati dn.
20% &C-T08r[ment ati dn the m Xt ur el was|supgl enent ed [w t h

t hawed and nashed fro

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 L.C-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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zen raspberries (15%, granul ated sugar (6% and 10
drops of raspberry essence. The fl axseed- raspberry

w@emdaetedsvas packed to 2 dl cups, a 1 dl. The PCDEIROG7H50149

were stored below 4C for threegqneeks. The anount of
m cr obes and the pH vaI ue of t e products were neas

Hh R S s s o 6 o s o R 4 ST the fr-

RRtaR6R WiEdr fORtAtIBH tRYm isBSh1¥hEAted (vath tRfwed and mashed fro-
m xture 2 The anounts of lactic acid bacteria renmai ned

pencplaspbetries| (bS5, goanuladted sngar(6%e\anid 10gdropshef ragpbewy essence. The flax-

t hr,ee- H aof. t.h uct was
RPN P TR pa AT P | B TEPRAHES wiSsored betow
s for gaeé WeeksOThé athbentlof SitrobesPdn@ tHé yHWaluTé of iy 41§l‘o@ucts were meas-
The eval uation was carried out on days

pred apdaysHe 3badidand 211 Ree wertsony svon um?iahle érbelowe

product was found to be good. It was a little ropy.

The taste of the product was not too bitter or sour.

Tables. 6. SHa®bRY condd atril pId of thk prdducpotasived by firmientétp With starter
ferment i nghiuddp starter m xture 2 G adi ng

scal es: Appearance: 1 = very unpl easant, 5 = very

] ogr o) 5 oodad K Snel | : 1 =
F’Dg‘}f‘é @1 fres}:[f;gb?ﬂgpurgfét fﬁfropﬁﬁ{S 3 not ropy

(QF YT 2 VoVl =1l 1 O

lefpr:lpcc 1= nn;a:a il(ﬂar m‘SQx | '21:0 too hiltter

Total g easant ness33x 10%ery unbl easant|. 5 = very

pl easarit 33x10° 10 | <10 est 3.84
14 42x10° 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 4.5 4.0 4.0 43

Grading scales:
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Exanpl e 4: Suppl enenting fl axseed wth oat and/or
buckwheat W al so studied the effect of oat or

whomkabmat flour as additional raw material . VBCUEBRO7/050149

three different cereal m xtur and conpared themto
5% crushed and mlled fl axseed as raw materi al .

Det ection of pH and Bifi dobacterium Bbl2 count were
carried out after 6-h fernenting at 37C and after 7-
ARpeaganceqay 1 ef ri GYFBLYNPIEsAE)S =~ VRY Rledsatli s are gi ven
Caloygbl e 7. Tabl k=100 pddadgetasrdagiH Bi f i dobact eri um Bb
Smeldount in fernkntiedy,oet &ash mi xture (fl axseed/
Baudtmeckwheat ) duritogropy; I=sbovropge. After 7 days of
Bedrheger at i on pH wast buf echsugh, H=itvo &ddr cer eal
Bitikns@S, Whi ch 1S npf Bitiesatiadl, § 6166 gt ng the survi val
Phtal PRasahin@és? Bi fE%WakMiﬂ Phléry plbRaktespective pH
after 2 1 days of refrigeration was 4.2 to 4.6. The
nunber o BifidobacteriumBbl 2 remained on the | evel of
107 cfu/m . Differences between the cereal

Bkamphed:i vesSwpplemsiiting flaiecd with' @i andvebuekwiestci al |y
avai | abl e oat-based fernented product YOSA (Biof erne
Oy, Kaarina, Finland) was used. For the sanpl es of

Y r i i . .
SN JuEg BTt P B REa TR p e R RIS Wo used
thpeeediffetnt ¢dvewd wextures|andyompatet fieamh tac sl cdushed fundimdledrflaxseed as

the sa ont ai pi % f . axseed, % oat and 10%
HCTiIEAL DRBpEp b ind BHAdebeeE RuBIA RSTor TG corted out ater &-h
Ruek t:37°C anF ARG FOBARD1- fe'ﬁi%é}&idﬂ @Y. Thé habiitdla8Given in

| oner than 10% Exanple 5: Stabilizing the fernented

palddldct Since the coarse fraction separated onto the

bottom after fernentation, it was necessary to

stabilize the suspensi ons when preparing snack

PabBRUG ChangthsT pIDANdORY bt Rink BBET Soukk irefet@shted cereal mixture (flax-
seed/oat/buckwheat) during 21-d storage.

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

60% flaxseed + | 4 x 10’ 4.85|4x10’ 4.66 | 5x 10’ 4.16

40% oat

80% flaxseed + | 4 x 10’ 4.86 | 4x10’ 474 | 4x 10’ 4.70

20% oat

60% flaxseed + | 5 x 10’ 4.69 [ 5x 107 456 [ 5x 10’ 4.36

30% oat +

10% buckwheat

100% flaxseed |4 x 10’ 493 | 4x10’ 4.86 | 4x10’ 4.44

YOSA organic |2 x 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 cfu/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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Pectin (Ginsted pectin LA 410, Danisco S/ A Dennark)
Guar gum (Uni ferm Oy, Finland) Guar gum + xanthan gum

w(@ RROvTee8 BG 101, Provisco AG Switzerland) QetT/BER2067@50149

+ guar gum (PROVInel BG 130, PFypvisco AG
Switzerland). Al of the stabilizers lead to a

BB el pfabic sposgn abBliatnar AT put hodh ARt 21 days. In
RbneCstthdd ffle28TE VRS WUH@%&&%W ﬂohfh?eeﬁ 8&1d be found in

The amount of pectin was fairly high,
tiwstsempbr@ntangngW%d’taxmdt fm%toa‘sami IOvhbuekwﬂwnt é‘h@fefore it seems that

FRRE b6 RO REE i Fiben e n e Py s B2 v oo

fermented fl axseed product To i nprove the taste of the
Eﬁoduct the fernmented suspensi on was suppl enented with

ample Ber r | Mabiliging hedermentpd pregduct | n the primry
test we used sugar-sweet ened hi ghbush bl ueberry. The
berry concentration in the suspension was 6% Col our
Binct tte coasd fiattivbsepgatd, onwtheibottamafiee fementation, 3t wakthecessary to
el b A et okt JosTaligs sibliers er
J[eg{ggonberry, bl ueberry, blackcurrant, sea buckthorn,
rose hip and aronia. Frozen berries were nmashed vvlth a
m xer stick, and sugar was added. Seeds were renoved

E@fiﬁéﬂﬁ?ﬁé B TR A B R BenGRBT S0 1008 O

%J@(Uﬁpgrﬁlvgyt}hﬁlaﬁa)ructure of the product guar gum
he m xture of guar gum and xant han gum were used

alsglalb iHxanthan gufﬁa(BRé)\Hnsh Blus1q1h Bravissa IAG, Svitzerand)

CRDR U ALV BB 1 AT AT B el 0°

Concentration of Stabilizer Col our Snell Taste

Structure
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.
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mashed berries (% Lingonberry 16 Guar gum3.5 3.4 2.7
3.8 Blueberry 22 Guar gum4.0 3.4 3.1 3.8 Bl ackcurrant

wdo@em3ggum + 4.8 3.7 4.0 3.5 xant han gum SeaPCT/F12007/050149

buckthorn 17 Guar gum+ 2.4 3.4 2.9 3.5 + rose hip
xant han gum Li ngonberry + 15 ar gum+ 4.6 3.5 3.3

Tablert Srison Pivavien 8t focuack RRpsH erepauedb b echeing fgrsced

poi nts - poor 1 point - not f|t to eat The fl axseed

Eérﬁ; HCT SeRTOnEhalhbiToPT ATREHTLET 810810 ?fngﬁ 9957 Structure
e the best. hedRli g g best grade our, smel|l

And + Aot A A fa
‘ég%g%f‘éw edl to bel§ oo Iquﬁi’lﬁaIgHH’c t hi l5‘;5de %lzer gﬁanay 3.8
Blebetred by incre%\%l ng t NOWrsUm of e :t%tﬂi der. 3.8
Blckewmantpgt partld he pr qdeoeargumet e chdsi ded-éd féiorl y 3.5
good, but Using flavours |sadthangbm al so cpl ourilng
Sepetmickthorn | s posslbl e t o [dewareasett he2dnmound.loff 2.9 3.5
betosé Rip ang t her eby | ower| faathaprgume| of the product. (It
Lingehl@npes$si bl e 1D use jluhes ganeent agt es.3.5 | 3.3 3.7
aronia xanthan gum

U)

Grading scale:

5 points - excellent

4 points - good

3 points - satisfactory
2 points - poor

1 point - not fit to eat

The flaxseed product seasoned with blackcurrant was considered to be the best. It obtained
best grades in colour, smell and taste. However, the structure of the product was consider-
ed to be too liquid, but this deficiency may be cured by increasing the amount of the stabi-
lizer. For the most part the products were considered fairly good, but using flavours and
maybe also colouring agents it is possible to decrease the amount of berries and thereby

lower the price of the product. It is also possible to use juice concentrates.

In addition, a test was carried out using mashed raspberry. The taste of the product was
strong and raspberryish. The colour was beautifully red. The product obtained was consid-

ered to meet commercial requirements.

Example 7: Supplementing the product with flavours

The fermented snack products seasoned with mashed berries tasted berryish and their col-
our was beautiful, when the concentration of the mash in the suspension was about 15%.
However, it is possible to decrease the production costs by supplementing the product with
artificial or natural 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.



10

15

20

25

30

35

In addition, a test was carried out using mashed
raspberry. The taste of the product was strong and

WO 20phetsss/i sh. The col our was beautiful |y red. PAEI2007/050149

product obtained was consid er to nmeet commerci al
requi renents. Exanple 7: Supplenenting the product
with flavours The fernented snack products seasoned
with mashed berries tasted berryish and their col our
PRS fRMig Ardhnas WSRO ACDRRARK) Jetdfudibd:t he mash in
t he suspensi on was about 15% HOwever, it is possible
to decrease the production costs by suppl enenting the
ro uct % gliLifici al or natural flavours or aronas
Eﬁp gggﬁéﬂ? erries. In such a case 8 to 10% of

s would be sufficient. In addition,
B-zﬁmtgﬁyléﬁé%s help to keep the taste of the
Blasketany H2h&ged during the whol e shelf |ife. The
BtickawranyU3282%s (Dani sco S/ A, Denmark) were studi ed:
RagphtearryPBE389023911 Raspberry U25 189 Bl ackcurr ant
PF33126686 Bl ackcurrant U25787 Bl ackcurrant U32823

P B et S o R
?%sﬂ%%&ﬁ%‘igﬁ E}{é:' oplﬁ'éddc‘i] b8 b '189&?& toCZPHJ'f fbt"/E.ZWhQIY‘ﬁ(SiﬁE tHi®th colour of

ng this the colour o
fhedlasseed-raspbphryg produpt wouoted rather padel Howtdver, thisleficiency may be

A TR R
g%s%n,il@toddaahﬁm@ymsqgsmw_l e to add ant hocyanins (E

Example 8: Fermented flaxseed drink

Fermented flaxseed suspension was filtered to produce flaxseed drink. Filtering was car-
ried out in successive steps using 500, 250, 224 and 180 pm sieves. The drink obtained still
contained fine precipitate, wherefore it was necessary to use stabilizers. Primary seasoning
was carried out with sea buckthorn juice sweetened with sugar. Juice concentration 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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Exanpl e 8: Fernented fl axseed drink Fernented fl axseed
suspension was filtered to produce fl axseed dri nk.

wao-pdovaeieB) was carried out in successive stepsPCBFREN7/050149

500, 250, 224 and 180 nm sieves; The drink obtained
still contained fine precipitate, wherefore it was

use, stabilj zer seas
ﬁ“aﬁlﬁ Sﬁéail %O O QR0 PR T BieL SRR et b, and flax-
85¢4=5ra buckthan dgpkent rati on in the product was 5% The
taste was consi dered very good, and thus flaxseed is

SHhfi@bt e Taw mat eT ot QrafincPesib &,aniéll%ité%mdas&ué’iﬁ‘e' :
Exanple 9: Monitorijng of the |shelf |life of the
fernented fl axseed pPBB@E’éQS Benbweek (Arutekn] B omeksdrd waeks

,1‘?'1' ohibaxseedsTIaCks pro (s e T TR
6@?%2&%1 fl axsged dr| nk seas%?]egﬁv%lﬂ‘ h| sea HorHh

Bbgm@ntn juice wag carifed ouormelgkioymdlor aomat |vewmkes.
begl b-E@ipdl%T ?osuqﬁ resyl ts % she] 1{orljnélf ho ] 830 [3mentation
gi ven prloducts renml n unchahged except
RBhspb&tour rant, t he arormli)f \/\hl@hm%leaioen%d seymelnharormal
glfaits (Fgew@ﬁ\ﬁ(ﬁ%ms ffiig9¢e. I3 add'ﬁ pﬁ{\ ﬂoﬂn&l Pnotfidl | normal

orn-rose hip |product allcoh fernent ati on [was

found after three-week storage. In general, the
prA(%ducts ke Il for the three-week shelf |ife. Table
ShHa Vfas W nitoring of flaxseed snack product
seasoned with berries, and fl axseed- sea buckthorn
drink * Aroma was weakened Preparation Exanple 10:
Prepazation BnamplesHl o Rateparstionafspdorahie faxneed seack product
Def atted fl axseed were crushed and nmilled using a
stone mll. 50 g of crushed and mlled flaxseed and 15

Defiltted fltgRed woRy Gushicd @dd Willéd J}a Son®mmilveslogs ofdGshed and milled
heated in a water bath of 700C for 30 m nutes. The

Harseedhandoly &bt glupesg Wese mikrsl widh { @00zmbofiwater snskhaateddn a water bath

6£76°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 LC-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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i noculum v/v) wth the m xture of starter strains
Bi fi dobacteriumlactis Bbl 2 (90%, L ac tobacillus

wa@eiodowieds us LA-5 (5% and Lactobacil |l us r hammpGIIEI2007/050149

LC-705 (5%, the bacteria haviqyg been precultured in

VRS- broth for 17 hours at 37C. Fernentation was

carried out at 37C for 6 hours. Bacterial count of

Bbl 2 after 6-hour fernmentation was 107 ciu/m and pH

B fsefuéhtlyl PO pidr (TRRMEL: 1SHEET ASHRSITEN %Qpé@whﬁ{d) b?e‘i)ared by

were addéd to the suspension. Subsequently
ﬂmamﬂ;ng BBoke0flaxseedir|(2 ydafatfadrapushed Hlaxseed swhte mers}emnu‘yentlon were

R DBt g T e e Ry R 2P AR B water
BRAWR0°CNY0 inik) dnlddssRE G0 BOTH LgbshiBdonihdibiallyvavaiiableatarter culture

ent raw materials The purpose of this Exanple was to

¥ @- fwvéo p?fg/aa(&hé H\@ém, diasghols, Premark), dilutegswigh spring water,
A ol 505 s, lorfe 57 880 3050 gt

Wﬁte@u'pgleg).enteh ®v1fhdm5§hed) Iﬁezéiﬁlblgg)stﬁémh as alyl190tnal). gll’l&tproduﬁts were
cribed in sai ent nd the secon ne, being the
paa%eﬁ#ﬁtt% Fidhrunss ad ﬁ@%afe%eé and §torid A4, C%wez%dawgtﬂle amounts of
%??ﬁglbvﬁo 8 %gtsagggl %‘%E’?ﬁﬁf "hot b eenq%&sgrtegglgw results are
given imBaldescldnahdnidt eri al was def atted, crushed fl axseed
according to the present invention.CbnsequentIy, 15
parts of (1) lull- fat flaxseed flour (VTT, Espoo,
f’hﬁieamd) L&ie &@fd%ci%ﬁaﬁéo%ﬂ% (Bluld)ioRqMHIR) PIRY NSNS a@4dr during the
dﬁgn crushed fl axseed of the present invention
vvere mxe th 100 parts of water. The m xtures were
pasteurized in 250 m bottles in a water bath (700C,
B0Day§of andgeoql ed t SardpleC. LypaMHBY®IRSCapanelr ci alMy7 agar
available startler culture YC- 280 (1 5 x 108 .
cf u/ g) (Enr. HandbhFlaxsesddowi Denmar k), lcﬁ’Fl@ed with L5x10
Spring water, Wd2) Gusbel faxgeacht productls i’ 14x10
fernmentéd for § (hpBlassead IBOOC. | The fi nilstredi0pfr oducts 1.4x 10°
wer e suppl ement|qd) GhishedBiafied [ r ozen bllisebedT|ies (23 9.9 x 107

100 ng). The [gnppMKdced WohE 1.3x10° 1.2x10°
(2) Crushed flaxseed 1.5x 10° 9.5x 10’

14 (1) Flaxseed flour 8.7x 10’ 1.1x10°

(2) Crushed flaxseed 1.5x 10° 1.0x 10®

22 (1) Flaxseed flour 2.5x 10’ 6.4x 10’

(2) Crushed flaxseed 9.6 x 10’ 9.7 x 10’

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
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packed into 2 dl cups, a 1 dl, heat-seal ed and stored
at 4C for 22 days. The anounts of lactic acid

whawraeicas as wel |l as pH val ues of the productBCTERE)7/050149

nmeasured. The results are gi veP in Tables 10 and 11.
Tabl e 10. Lactic acid bacterial counts (cfu/g) on

IVH S .a M 7 agar .during.the storage le 11,
SR TG OB RLRiFeaT e T AP Bt faipeq Bour was
FYRINE Ahat B SEREP KoM il dnd PRIGEQD PR SEATRNSA crushed flaxseed was
eval uation of these products was carried out on days

tnng, ThejpradurtowereTindy madlyl sovredy Ehegyameunt o fixstskd wag thyee-fold com-

and . 12h. ed gn_t sensqr val uation. th oduct

AP BRSO et ot s Bk, oo b AT RERRHT pieyano-
BéniPEaEpGiindé ay Pe€diaé seihigh itk it islh sk Fertseéury SHRifh Sbunt of
was ropy |ike that of soured whole mlk, and product
{lanscerheuld pe thsted esragiatly s thecpredusk pecparedaising at fipggeed flour.
products were only mldly soured. The anmount of

fl axseed was three-fold compared to that of the

Pablkluch. of tSehsorywwaluation ofldvenpaenive praduict @) of cadm um

and cyanogeniFallcfiPadesslsRY- blessr®) so high that it is
a risk for security. The high anount of flaxseed could

betasted espec al 1 Tt ' repared [usy
pe yast ey =eb Ny Diystafsttfage PSP Mcin
T url-= I al 'l AAS[CTU 4I I Ol . auvl [T szfl PCI1 1 y
W’ Apa-atiive_preduct—{ H{Fd—fat
Cflour ‘Ylehaér r\-sgo Talhl ,33-"1")}-, Sensor \/ 4.5

evelpunt i on of conjcfapativegé)ro ct3-22) | (Crusheld 3.1

f$meldeed + bl ueber2.§) G adidhg [scal.2s: |Apgdar ance2.61 F
verycturapl easant| 51.& very2@d ealsam.1 Colloud:5 1 |= th®
PRdienesd = too darks.o 3.0 3.2 3.1 3.1
Bitterness 2.5 3.5 3.5 4.0 3.4
Total pleasantness 2.5 2.5 1.7 2.4 2.3
Table 12b. Sensory evaluation of comparative product (2)

(Crushed flaxseed + blueberry)

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

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

Total pleasantness: 1 = very unpleasant, 5 = very pleasant
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Snell: 1 = fusty, 5 = fresh Structure: 1 = too ropy, 5
= not ropy Sourness: 1 = not sour enough, 5 = too sour

w®dkdoraomess: 1 = not bitter at all, 5 = too biPCEFI2007/050149

Total pleasantness: 1 = very | easant, 5 = very
pl easantCl ains 1. A fernented axseed- based food
giqduct prepared by a process which conprises the
BWAS of (a) defatting flaxseed to obtain defatted
fl axseed, (b) crushing or crushing and mlling the
defatted fl axseed to obtain crushed fl axseed or
tr A deregnted dlaxided duséd fard praiuci preparedby g prdvesscwhich eeimprises the
grus d and mlled fl axseed obtained at step (b),
%5?% nal ly supplenented with other cereals or plant
s eedg) @efafting )RRk dltb @blairOdFatied flak sl er at a
concentration of about 3 to about 8% ww to obtain a
sus pén stushingof crusbingand imBingke defs epdiy ohtain erushed flaxseed
| east one bacterial strain
éféJfr[eléé}{egéﬁgggﬁrr%(fﬂgegS?%up consi sting of lactic acid,
pr opicpmixing chectravhed bt Etucloddaamidanillad liaxdedd obaimed at step (b), optionally

BRI S rciqrr‘gagwpp?%“sgeo o aserd FaCRtD et at a con-
@&1‘&%&91? B8atodt lt(?éBBu%S oﬁﬁﬁl 3 %}%Bﬁfs gt d bact eria
are sel ecte rom Lact’o aC|I us acl

r han) sersentihg thelsaspeasiomby lalstarieacalpira mmpmsmg atkieast one bacterial

ét%riﬁrlm S<IE 03 1S B o BB heT 2 BpignmepIapic acid andfifidobacteria

Ogﬂjﬁ@tchﬁg@t@ﬁgioggaﬂdo claim2, wherein the lactic
CI acterial strain is Lacto
(e) seasoning and stabilizing the product obtained at step (d).

2. The food product according to claim 1, wherein the lactic acid bacteria are selected from
Lactobacillus acidophilus, Lb. rhamnosus, Lb. plantarum, Lb. paraplantarum, Lb. fermen-

tum, Lb. casei, Lb. paracasei and Lb. salivarius, and other suitable lactobacilli.

3. The food product according to claim 2, wherein the lactic acid bacterial strain is Lacto-
bacillus rhamnosus GG (ATCC 53103).

4. The food product according to claim 1, wherein the bifidobacteria are selected from Bi-

fidobacterium lactis, B. longum and B. bifidum, and other suitable bifidobacteria.

5. The food product according to claim 4, wherein the bifidobacterial strain is Bifido-

bacterium lactis Bb12.

6. The food product according to claim 1, wherein the propionic acid bacteria are selected

from Propionibacterium freudenreichii and other suitable propionic acid bacteria.

7. The food product according to claim 1, wherein the starter culture comprises the strains
Bifidobacterium lactis Bb12 and Lactobacillus rhamnosus GG (ATCC 53103), optionally
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baci I | us rhamosus GG (ATCC 53103). 4. The food
product according to claim1l, wherein the

whedordolssst eri a are sel ected from - fi dobact er PCMFI2007/050149

lactis, B. longumand B. bifidym and other suitable
bi fi dobacteria. 5. The food product according to claim
4, erein the bifidobacterial strgin.is B ifi, d . .
sinplespanine iR pther dgeipBaciiyis iy CS7bRERackohdstiy ggidophilus
fa.¢laim1l1, wherein the propionic acid bacteria are
sel ected from Propioni bacterium freudenreichii and
ot her suitable propionic acid bacteria. 7. The food
e

Ru R Pha BB eBhalniaS Pl R fhsiomisPd 1 @i ang milled flax-
fell 3s i olaCwhickist d dbaaEREHSN GBalie] 6%.53103) ,

optional | ysuppl enented with either Lactobacillus
rhammosus LC-705 or Lactobacillus acidophilus LA-5. 8.

¢ L : . _
77 QTR U0, L ) Dol B8 compri
vatl euckavhest apdrognt rati on of about 5% 9. The food

product according to claiml1l, wherein other cereals or
pl ant seeds conprise oat, buckwheat and soy. 10. The

' . cliai . f . .
ol S gy MO Bl comprie o
sredtderived bgnaas,qirateinsfor dietsy fibdes. The food product
according to claim1, characterized in that it is a
spoonabl e or drink able flaxseed snack product

¢ PMYel {96 Brodut@cdrdinis!th BRirR 1 OMMaPictériZoa s Bt Ais PEpoonable or drink-
m crobial” cell preparations or conponents of mcrobial
alde flexsead smagk prasduicbednapresing last errkided prebiotio bagtenias oh gdcrobial cell
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steps of

12. A method of preparing a fermented flaxseed-based food product according to any one
of claims 1 to 11, comprising the steps of

(a) defatting flaxseed to obtain defatted flaxseed,

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

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

(d) 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 probiotic characteristics, and

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

13. The method according to claim 12, wherein the method comprises after step (d) an ad-

ditional step of filtering the suspension to obtain a drinkable product.

14. The method according to claim 12, wherein the defatting of flaxseed is carried out by

cold-pressing.



(a) defatting flaxseed to obtain defatted fl axseed,
(b) crushing or crushing and mlling the defatted

w0 b@gaemss t 0 obtai n crushed fl axseed or crushePCEHRA007/050149
mlled flaxseed, (c) mxing thg crushed or crushed and
mlled fl axseed obtained at step (b), optionally
suppl enmented with other cereals or plant seeds or
fl axseed fractions, with water at a con centration of
#9.0tHe nieth&d Q&@f&mggto%’lz(lﬂf W), wihereP ! s@as%nﬁlgsispé‘d}ﬁb@ But dsfhlg berries,
fernmenting the suspension by a starter culture
Jaospiuicss oy frait, anddrmabme dsadiimial dlaveurs ar arose@sect ed from
the group consisting of lactic acid, propionic acid
and bifidobacteria having probiotic characteristics,
a6 dn(eehetﬁ@camatmngalﬁi B i HeZdin thetskidilBhigehid ChrriRldtoat ﬁﬁﬁig stabiliz-
at step %ﬁ he met hod according to claim12,
ousselertad fine the eFe copsipinestipentin, guasgwp Yagihan gusand cellulose.
ditional step of filtering the suspension to obtain a
drinkabl e product. 14. The nethod according to claim
12, wherein the defatting of flaxseed is carried out
by col d- pressing. 15. The nethod according to claim 12,
wherein the seasoning is carried out using berries,
jams, juices or fruit, and/or natural or artificia
flavours or aromas. 16. The nethod according to claim
12, wherein the stabilizing is carried out using
stabiliz ers selected fromthe group consisting of
pectin, guar gum xanthan gum and cel | ul ose.



