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42 ;%yFCR PRODUCI NG AN EDI BLE PRODUCT This invention

'ghates to a process for produci ng an edi bl e product and to the

p uct thereby pr oduced. It is known that foodstuffs can
ke ¥l t-spun 5 with a carrier material to provide a product in which

thq-foodstuff Is distributed on and/or within a matrix of the carrier.

The resul ting producﬂ3KE¥¥ﬁ§1ﬁﬂﬁél__lﬁzﬂﬁiﬁﬂ¥JﬂEd@k%d—ﬁﬂgﬂ—zhe f oodst uf f

sel f. EP- A- 0540460 teaches the melt-spinning of a 10

P xture of naltodextrin with a variet f.f t yf digng. peanut

Joutter and dried soupg?‘ nver?‘;tlé?c Peleaot?éei%u:{resat rPer?:S% |or?gr of the
mel t - spinningproducpngcesseﬂobﬂﬁdogedﬂbashnﬁlGW GhQJm?QGﬂgﬁnthﬁ€QnKils

typically carﬁkggugga at tenperatures of 130 to 180[err]C 15 However
the process condi tions must be carefully control |l ed and worki ng

outside these linits F&suis skpewn thaEhéPPidﬁ&u(fffst HeADr Bgudte Lhyppun
non- progessabilithya0karider mat@iidX t@tgrévide A puwotber dirsadviadh age of

the nelt- spi.nni:n t hod .i.s .t hat IS in rently |neff|C|enI 20 in
terms of the YPEI h°8flng fllﬁafhﬁr%d%é‘tted OR 7 /og ¥ tion of

t he foodst uf fofaitihe t carrierbecolhe ageseilatiod V\prbduhe maatyrl loerrmtcare al

during the  essTE(nSREAENNG SheR,ANGoBIS Y gaRMGr o for

reprocessing or I'sca 3414 di scl oses the
“encapsul ation of a P-AqQpOA 68 kesehesl sthey meddrepinddidai afng a

mal t odexgrin ﬁ\mﬁthi‘dr‘@ﬁeﬂn&ﬁﬁ&!\é&bﬂiﬁnﬁﬂtﬁafae varlet@nbk:'ocﬁiﬁddﬂ’hffs Thi s
ref erence teac sulat|q$ %ﬁ' vourants and.oils and

there is no 367¢ t%%ﬂ%ﬂﬂ1989“95e T 8ps ™ FURBEur f SRS
Simlarly, EPtAsﬁﬁSQﬂGOraqﬁles5Q®@9©©nda$amnbeo&hahe meluﬁapqnndmglon of

volatile flav ygeaggdlea, dd{ﬂegd%%%ﬁe%ﬂégs Hé C?é dstock and is The

present | nvention addresses pr OVI % I’OVGd
method for p¥Bé€eddlpgcarried out at temperatures of 13 to 18@
18 However, the process conditions must be. carefully

controlled and working outside these limits results in
charring of the product and non-processability of the
matrix material. A further disadvantage of the melt-
spinning method is that it is inherently inefficient

20 in terms of the yield of the final product. A
significant proportion of the foodstuff fails to
become associated with the matrix material during the
melt-spinning step and must be recovered for
reprocessing or simply discarded.

25 WO 85703414 discloses the encapsulation of a
number of materials in a matrix containing a
maltodextrin and hydrogen octenylbutanedioate

amylodextrin. This reference teaches the
encapsulation of flavourants and oils and there is no
30 mention of the encapsulation of foodstuffs.

‘Similarly, EP-A-0158460 and US 5009900 describe the

encapsulation of volatile flavourants in extruded
glass matrices. .

The present invention addresses the problem of

35 providing an improved method for processing



foodstuffs with a matrix material which is both nore efficient t
.nel t-spinning nethod and operabl e at a | ower tenperature.
According to the present invention there is 5 provi ded a process fo
produci ng an edi bl e product conprising mxing a foodstuff which is
spreadable at roomtenperature with a matrix material selected from
gl tcose solids, maltodextrin, starch and m xtures thereof, extrudin
‘the resulting mixture and 10 convert?ng the extrudate to a powder.
The process of the invention enables the conver si on of noi st,

i t t flqw wde t I
brovi des. an oBPBAE tBFAUAR IS 2 pPakBEr e sy il BHERsES oPotHe TihFont | on
and conpekfingeantf ddust uthe whedlt-spinpiegdattthed apdmoperable
tenperature digtpri Eggﬂgg Qggggg/ag_hrw thin the matrix mat eri al .

The foodstuff which 1S use n the process of 20 the invention is
spreadabl e at room t eApePzaaadng akrl the pregent s@vendsion sphess fisr

appl i cati®dn tgrag95Bar a proediskl ef@klbsgf@a&ﬂ@ea%kléaesleerpwau@dI

appreci ate t hat .t he spreadabl e foodstuffs wil g cal | g 3
vi scous i qU| GSMPTAFARS| iM%y &t HPedstulf; %qtﬁssz prgadePs® A ting
point (i.e., kesm teapeddttire] Witinld dfatrix maltbrlia& lnamdﬁamotxtdiat t hese

f oodstuffs ar Igo\%gorstjg?rglgci ds . m?%h euc‘g_)égns'ol | ds no&ieéﬁ%ltr&roers starch

at much attres Foare requi e

spinning procédere0f., extrudbag oddlseufreusayltmntgal m:amtnu:le amdvdor
veget abl 0f at -af, @kl 194C h@s el}@gﬁld%rteclyoclgerbgﬁ The i ncl usion of up
to 10% starch in the pro invention when it contains a fat

or an oil provides anThe PFF’?§te§rﬁ Pcf—uxtHfo irgAHIOh &ahbeFmy-ie for ned

by 35 addi ngchawewati®h of moist, viscous pastes to free flowing
Chocol ate spread east extract, peanut butter and m xtures thereof are

ot her preferré)(? WASESst uf f s for use in the process of the invention.
When t hese f oodst ohles iarveeri tnicor polsd edrowtideshanpregiibdte gfradhect

15 producible by the process of the invention and
comprising a foodstuff which is spreadable at ‘room
temperature distributed on and/or within the matrix
material.

The foodstuff which is used in the process of

20 the invention is spreadable at room temperature and
may be sold as a spread for application to another
edible substrate. The skilled person will appreciate
that the spreadable foodstuffs will typically be
viscous 1liquids, solid/liquid mixtures, semi-solids

25 and low melting point (i.e., less than 50°C) solids.
It has been found that these foodstuffs are extrudable
with glucose solids, maltodextrin or starch at much
lower temperatures than are required for the melt-
spinning process.

30 The foodstuff may contain animal and/or
vegetable fat or oil such as beef or chicken fat. The
inclusion of up to 10% starch in the product of the
invention when it contains a fat or an oil provides an
instant roux mix from which a roux may be formed by

35 adding hot water.




5 I ndention, the product may be converted to a spreadabl e

paste/ on hydration. Fl avour ant s, preservatives, stabilisers and
ot hey conventional food additives are optionally included in the
wproguct of the invention.. 10 The preferred matrix materials
foy use in the I nvention are glucose solids or maltodextrin with
todextrin being particularly preférPed. The nost preferred
ltodextrin for use in the process and product of the invention has a
15 (Dextrose E vale i n th e, of 9
Mal t odextrins of th| VPR 1dﬁ?$ S S fa$t3tgea“u wRrEheEan

enhance the a‘ddavmﬂxtmfesha:lmmﬁ:t are other pre'ﬁaer]@rd)dﬁoodstutﬁe
ventlon MEb.CAURY A7 EhRMprocesE) gp ﬁﬂe@ 2[¢eh &%ﬁr ablyndg Ofhaet 0 70% of

t he food- erelativ

allows the fosdedutts a@{é?oa‘é??qmacq%ewtf)héﬂteasP@d“Ct ﬁ?fopé'PFl es of
t he fOO?SthmebéﬁQ'Jfo:@Dd @uel dﬁrbfm;@estmay bandcwlwamwaobh;@rrsa _
associated with %gtaruf( qi%e untso le naterla{d. 25

M xing of Ble n&?é O tlhy 100 ¢ o FIANPUESRYFri ed out
to provide @rﬂdﬁﬁuﬁﬁnwﬁdalstabliﬁgﬁmﬁﬁmmwsbyhdrstbnbehedonaxtﬂbedof t he

foodstuff an X materia be ac ve ae hi gh

shear m xer. %dllh Vre«?su?f?n&q‘telé)d]sé}ll& ﬁﬁélgo fial n Sghg roléls‘Ja di PI ves such-

as fl avour artthe omvmrdse)matlves The addition of up to 2% water to the

reedst ggk _has GRD fFEEL0a Ahdek IR RELEUSLA8 HIACAR%e in the

The ext'rusion step of the process Is carrie out I n a conventional
Epynaqqﬁnglyyo%%rgwkﬁgguggrwaltodextrln with

ext ruder (prighesR
4

maltodextdind eihd Wtﬁﬁlaﬁy@npﬁeﬁeﬁfea bhe present
[ nvent ion that the ocess condi tégns whi ch

be ca
are much | ess detri ape st% éllﬁ%gerreé }f‘}éﬁﬁ?’éﬂlafognﬁs?olf’h Foodst uf f
than those wr¥ahess &hd npxiowhectxpefi dives iinvenitdroar thgs o@esBBs. The

process may | g&{&%@] By RPeRP) OAN WHY SRNID0oR £rom DAY TEL kBADErature

of frorh20 to as’ been be particularly
preferable tMpltadertguing f this type have a slightly sweet taste

which can enhance the flavour of the product.
The product of the invention may comprise from
20 to 70% and preferably from 50 to 70% of the food-

20 stuff. The relatively high loading of foodstuff
allows the product to approach more closely the taste
properties of the foodstuff itself and avoids the cost
and volume problems associated with the use of large
amounts of matrix material.

25 Mixing of the matrix material with the
foodstuff is carried out to provide a substantially
homogenebusly distributed mixture of the foodstuff and
matrix material. This may be achieved using a high
shear mixer. The resulting feedstock may contain

30 other additives such as flavourants or preservatives.
The addition of up to 2% water to the feedstock has
been found to aid the extrusion process.

The extrusion step of the process is carried
out in a conventional extruder (preferably a twin-

35 screw extruder).



process at a barrel tenperature of from30 to 70[err]C. 10 Under these

.conditions, the resulting product retains a high degree of the flavour
of the foodstuff. Al though the extrusion step may be carried
out usi ng an extruder having any suitable die, the die is
preferably of a size such that the extrudate has a 15 Cross- sectlonal
afea of froml1l mierr] to 400 merr]. by mai nt ai ni ng the size of
the extrudate within this range, it may be readily converted to a
powder . It wi |l be appreciated that the size of the extrudate
need not be reduced ifrikt jiAsad awgo%wasﬁtsna&aﬁwgé A0 théePddyale area
and fragnents as it | eaves the d her under the effect of_ gravity

or by mechani c&PVen l°ﬁee¥ﬁ’satsuE'Plea§r8°€ﬁ§t é'laY Pe AT iekeQuthdidas | the
extrudate\MIIcbﬁ@ﬂﬂfbﬁ@rWMmcHr@ﬂéﬁﬂﬂcﬁOless déxm!ﬂéwﬁxltaoaﬂMEMer

and this is copyenk gnhgxg effeq}eq:u5|£gbé% % res nt |

preferred that uda Cross-s
mierr] asd |stbabmamnnnﬂ3ﬁx9¢¢£§h¢qspLOdD@eﬂh%§;ﬁlpmpqgsses. gﬂanules.

30 EXAWPLES proces-sthnéf'gB@d' Eaé@cfv‘du Bn hear'?x%'mjr‘?ﬁé&erﬁ%QQBa' ned

fromthe foll ow ng supp Iers: Snoot h p€anut butter -
I'nt er nat i onal PAETelptemmerature of from 20 to 90°C. It has been

8000, Internatirggall RlcAzase Eagtgwmrg E)fr‘é,fel}:l%‘ﬂle to é§f§§yo@163&1eU S. A
Mal t odextrin 1940 gglucose solid co |Inc. #VISIOH of

| nt er nati onal PHREC Audezre cﬁﬁﬂﬂ%ﬁ%ﬁ%??cﬂﬁcéﬁﬂ%& %z&Pnut rﬁmte
with a 10 fatndent ahiesef GHditidoahl ethd Ukestldingd pYodaet retairenue

Crownhi Il Busi Qeﬁiggeﬁte Q‘EeMolft Q:rpleK%YL%%%Url %f t%lé(:kf C%]Satnl};ﬁ .r A

Although the extrusion step may be carried out

using an extruder having any suitable die, the die is
preferably of a size such that the extrudate has a

15 cross-sectional area of from 1 mmZ to 400 mm2. By
maintaining the size of the extrudate within this
range, it may be readily converted to a powder. It

will be appreciated that the size of the extrudate

need not be reduced if it has a suitably small cross-

20 sectional area and fragments as it leaves the die
either under the effect of gravity or by mechanical
means such as a cutter. In most cases, however, the
extrudate will require further treatment for
conversion to a powder and this is conveniently

25 effected using a mill. It is presently preferred that
the extrudate has a cross-sectional area of about 50

mmZ2 and is subsequently milled to produce free-flowing
granules.

30 EXAMPLES

The ingredients used in the Examples were obtained
from the following suppliers:

35 Smooth peanut butter - CPC International Inc., P O Box




v

Pepperm nt essence - Rayner & Co Ltd., London N18 1TQ Orange
essence - Rayner & Co Ltd., London N18 1TQ 15 Banana flavouring - E
F Langdal e Ltd., Chase Road, Nort hern Way, Bury St Ednunds, Suffolk
l-P32 GNT. Chicken fat - Nortech Food Ltd., 172 Wakefield Road, 20
Rot hwel | , Leeds. Beef fat - Britissh Anerican Products, 400 C evel and
Street, Birkenhead, Merseyside. 25 ° ?or'fato serum - Makht eshi m Chem cal
Wrks Ltd., POB 60, Beer - Sheva 84100, Israel. Tomat o starch -

Del t own Specighahi €Sy 'rPéME | a S8k We rkgl753,
US A 30 836?\/%& ﬁ%téZ%tagEghé - tPiloanza ’ StCE'?tr égng Ch%l'rfn cﬁ%' gw -
Prestbury Coutersey dbiddir t%- BuAi ness Park, 333 Styal Road, Manchester -

M22 5LW Corn oil - CPC WK Ltd., C aygate House, Esher, Surrey.

35

-6- S - Britjshég ar £c Oolne,,({%orwich Nor f ol k.
Vi negar _- Neg%aétw*_‘i’a’:',‘ %%eofg gé%‘ases,‘%d Hon, €ascog iy, CR9 INR 5
Mal t odext ri n diheRdion Gef eGPGarItkethaltidnal f ond. Park, Manchest er ML7
1PA.

Nussani chocolate (a chocolate hazelnut paste with a

fat content of 30%) - Dohler (UK) Ltd., 4 Vincent

Avenue, Crownhill Business Centre, Milton Keynes,

10 Buckinghamshire MK8 0AB.

Peppermint essence - Rayner & Co Ltd., London N18 1TQ.

Orange essence - Rayner & Co Ltd., London N18 1TQ.

15
Banana flavouring - E F Langdale Ltd., Chase Road,
Northern Way, Bury St Edmunds, Suffolk IP32 6NT.

Chicken fat - Nortech Food Ltd., 172 Wakefield Road,
20 Rothwell, Leeds.

Beef fat - British American Products, 400 Cleveland
Street, Birkenhead, Merseyside.

25 Tomato serum - Makhteshim Chemical Works Ltd., POB 60,
Beer-Sheva 84100, Israel.

Tomato starch - Deltown Specialities, 1712 Deltown
Place, Fraser, New York 13753, U.S.A.

30 |
Modified starch - National Starch and Chemical,
Prestbury Court, Gree;courts Business Park, 333 Styal
Road, Manchester M22 S5LW.

35 Corn o0il - CPC UK Ltd., Claygate House, Esher, Surrey.



Example 1 10 A 1:1 mxture of snpboth peanut butter and®

mal t odextrin 1940 was fornmed by bl ending the two ingredients for.5
mnutes in a high-shear Hobart[err] m xer fitted with a dough hook.
The m xture was 15 i ntroduced into an MPF 50D tw n-screw cooker extruder
with a 25:1 L:D barrel (manufactured by APV-Baker). The solid feed was
i'ntir oduced t hrough a vari abl e- speed - gwn-screw K-Tron[err] solid feed
ﬁopper at a pre-set rate of 15 kg per hour while a single-head

vari abl e stroke, 20 positive displacenent punp was used for the liquid
feed. The extswger -basretismsshgas eplby ebkfey), CRbrwich, NerfolHge heating
and cooled using a Tricool[err] water recirculating chiller system
The tenperatures in the barrel zones were controlled by West
Cctet[err] 25 VirmgmopF ocles:tclle tupetdt ur 8 tc @eoxddserdousdheCegydoder
control paneIT%ﬁ/ ?ROf torque and screw speed as percent ages
of WHXIW% sCrew configuration used consisted initially of
transport? screws that carried the product fromthe feed port to the

‘mxing 30 safliebdextPtn NoX9vas 1 hedrdaesedukhimpagh +¥OFfrd Park,

reversing zone at were divided by a nunber of m Xi ng sections.
Fur t her nixindiygg??%ﬂ rW%fZ L?ﬁCed in the final zones of the

extruder barrel before the product energed at the die. 35

Two 3 nmm di arreégémgiécyl ar dies were used.

-7- WAt nped into the extruder to aid the initial
‘moverment1&f product through tHe barrel. Once the barrel had been

filled with the mxturg, it:ne Wakehre off eRtbyBA %té?aqﬂﬁg batter and Ihe
extruded sanpl es_were col | ected on netal trays coated with alum nium

foil. Wen tRBl&gdaxdscin 194fy Héﬁdeﬁ%ﬂmefihebibr(%tfd’t B8 ihg ed¥on a
Retsch M| ingZMiielts Hold 5\vagiaeltesd ednsSiancei gh-gbeaoliobar

gener e much RERLIEL 0B A BOSIan Bl HHEUATLARYG L o 1!

tenperat ibe proniredanddsintw apedRF xR twin- aceewhownkieﬂ Fxitiruder

with a 25:1 L:D barrel (manufactured by APV-Baker).

The solid feed was introduced through a variable-speed

twin-screw K—Troéﬁ)solid feed hopper at a pre-set rate

of 15 kg per hour while a single-head variable stroke,

20 positive displacement pump was used for the ligquid

feed. The extruder barrel was heated by electrical

cartridge heating and cooled using a Tricool(E water

recirculating chiller system. The temperatures in the

barrel zones were controlled by West Octet@3

25 microprocessor temperature controllers. The extruder

control panel gave readouts of torque and screw speed

as percentages of maxima. The screw configuration

used consisted initially of transport screws that

carried the product from the feed port to the mixing

30 section. The mix was then passed through two 30°

reversing zones. that were divided by a number of

mixing sections. Further mixing sections were placed

in the final zones of the extruder barrel before the
product emerged at the die. “

35 Two 3 mm diameter circular dies were used.




.

15 TABLE 1 Processi ng paraneters for
Exanple 1 Tenperature zone profile (C Screw speed Feed rate 20 1
2 3 4 5 6 7 8 9 (rev/mn) (kg/ h) 20 20 20 40 40 50 50
-60 70 350 15 The product energed slowy from
the extruder 25 wth a |ight brown/yel | ow col our, a soft consistency

~and no aeration. Exanple 2 307 - Exanple 1 was repeated but
‘With the maxi num tenperature in the barrel lowered to 50[err]C. The
tenperature rof|I and screw, spee use ar.e_shown L e 35
- 8- WaltSr was® puripdd 165 g?ﬁBﬁE uderto Igrlggets%ef ng pgrgﬁeters f or

Exanpl e 2 mevenemperodt weodorns privfough( [tdre |ioprr8dr.ew Opeed theed rate

1 2 3 4 parrel 'ha@ vken £0i§¥AMWtn tHE/Mixture, tHe 20a€8r20 30 30
40 40 50 350 15
feed was stopped.

5 The extruded samples were collected on metal
trays coated with aluminium foil. When the samples
had hardened, the product was milled in a Retsch Mill
ZM1l. This mill was selected since it does not
generate much heat during use and powders the
¢
10 extrudate by forcing it through a 2 mm grill at its
highest setting.
The temperature profile and screw speeds used
are shown in Table 1.
15 TABLE 1
Processing parameters for Example 1
Temperature zone profile (°C) Screw speed Feed rate
20 1 2 3 4 5 6 7 8 9 (rev/min) (kg/h)
20 20 20 40 40 50 50 60 70 350 15
The product emerged slowly from the extruder
25 with a light brown/yellow colour, a soft consistency
and no aeration.
Example 2
30

Example 1 was repeated but with the maximum
temperature in the barrel lowered to 50°C. The

temperature profile and screw speeds used are shown in
Table 2.

35



10, - The sanple enmerged as a thin, [|ight brown/ yel | ow
rope, which showed no oil separation. The rope hardened within
“approxi mately 10 m nutes. The extruded products of both
Exanples 1 and 2 mlled easily and presented no problens such as 15
bl ockage or oil separation during mlling. The sanpl es passed
}t_hY:ough the grill to formfine powders- 8 - of a slightly paler col our than
‘that of the extruded products. 20 Conpar ati ve Exanpl e for Exanpl es
1 and 2 The 1:1 peanut butter:maltodextrin 1940 sanple

used in Exanples 1 and 2 was processcBABEBENg t he process of

EP- A- 0540460 at 3600 rev./mn. The 25 mat eri al passed through the

sanpl e head with ease with m ni mal buil d-up on the ribbon. The
processed sangEecessingnpaganeiers| £0rs Bxampde %)t hough the accumul ation
of material along the ring of the collecting bin was noted. 30
The produycts of Exanples 1 and 2 r.e Sess for,organol eptic

qual i tied by 4°PRFEP LY SZPEF; Bﬁe\éﬁle T ssg"ﬁﬁ“’% %e%or%e#e’ﬁao%$ t he
peanut flavourl of2 tlBe 4 5 pwoddct$ arsd conparms Anniose wi t (kg He) pr oduct

obt ai ned by the process of EP-A-0540460. The latter product 35 was
noti ceably sweet and, although the peanut flavour '

- O- wa2 0%t @0st2003@, 3% 4adkdisi dered tIBhave a slibhtly

stal e note. Exanpl e 1 sanples had |l ess initi.al sweetness

than the prior art product and a very pleasant 5 flavour, simlar to
that of ¥resh peanutsThe)igafiple emeqrgeds| Afuranotdsi Rer eldighdt

det ect ed. brown/yelldWPkepel,r Oh RXAMBOWedathad 8alt ysPparaltiow] e
onsi dered to have

with a quick f]avour release. Thi.s. product was

the greatest pe¥nd©nd S\?&gfe“aﬁ‘?d wfﬁhlrgiqq%‘?%’ﬂl’??‘b‘?‘r}%a]f rPHUEFRtessed by
t he met hod of . ERhe Qﬁd&étﬁié@qrmmﬂctﬁ dHebstht Exasplendl ' aedn2t -
butter-type' cfepless NPfsd A1 B ASSEE8* o problems such as

15 blockage or oil separation during milling. The

samples passed through the grill to form fine powders
of a slightly paler colour than that of the extruded

products.

20 Comparative Example for Examples 1 and 2

The 1:1 peanut butter:maltodextrin 1940 sample
used in Examples 1 and 2 was processed using the
process of EP-A-0540460 at 3600 rev./min. The

25 material passed through the sample head with ease with
minimal build-up on the ribbon. The processed sample
emerged as fine spicules, although the accumulation of
material along the ring of the collecting bin was
noted.

30 The products of Examples 1 and 2 were assessed
for organoleptic qualities by a panel of experienced
assessors who commented on the peanut flavour of the
products and compared these with the product obtained
by the process. of EP-A-0540460. The latter product

35 was noticeably sweet and, although the peanut flavour




Exanple 3 15 The process of Exanple 1 was repeated using
the followi ng conpositions (i) to (v) as feedstocks for the extrusion
process: 20 I ngredi ents () (i) (rii) (iv) (v)
.Peanut butter 45 15 50 50 Marm te[err] yeast
extract 15 - - - - 9 . Nussani hazel nut 25
~chocol ate paste - 45 - - 60 Banana
‘flavouring - - - 0.8 Pepperm nt essence

- Owds quite strong, iﬁiﬁaﬁidﬁﬁéﬁuéred to have a-slightly -
0 8 - l'to extrln 1940 40 40 49.2 49.2 39. 2 30
Al |ngred|§ﬁF Cc 5Mred readily in the Hobart[err] m xer, form ng
soft masses, which fEeémple 1ssoophley fhain Lheshdmidiial veetmpses energed

from tthfaﬁxttweﬁr%er a3 BroQRs cviddacql AWEsy3D1 e RET el stic

of thesconstltuent I ngredi ents.
- 10 - flayomyl.e SHBhLaF ntAg thedn RE blireeh peagutsvel B1ightdy

((ii1) and @abvy FeMefLSi Mt fwesdtd gams@lcheﬁs@aéatlon at the
begi nni ng of the process but_this occurred quite briefly and did not

hi nder the successf @@mples,fhon f4anpls 1 RAYrdRRELy Peanut note Tpe
sanpl es wer &winih | ad qwipkodficavbuire relearsaa/u:lersrmhsct'pmactounﬂst o have

900d {1 avour iidaerea {BY YR ENARAC SLELLET PRI ENHIRELRT ik vater

a Iexg t and beef
fat wiPe segdrifiered fror@dntm@damthrmletsmtbm pomathed cvBl of 20%

EP-A-0540460 because of the saltiness and ‘'peanut-

butter-type' creaminess noted during assessment.

Example 3
15
The process of Example 1 was repeated using
the following compositions (i) to (v) as feedstocks

for the extrusion process:
20 Ingredients (i) (ii) (4iii) (iv) (v)

Peanut butter 45 15 50 50 -
Marmitémjyeast extract 15 - - - -
Nussani hazelnut
25 chocolate paste - 45 - - 60
Banana flavouring : - - - - 0.8
Peppermint essence - - 0.8 - -
Orange essence - - - 0.8 -
Maltodextrin 1940 40 40 49.2 49.2 39.2
30
All ingredients combined readily in the
Hobart® mixer, fofming soft masses, which fed
smoothly from the barrel. All samples emerged from
the extruder die as thin ropes with colours

35 characteristic of the constituent ingredients. Those



15. - Each fat was nelted before blending to achieve a nore

- uniformmx. The unprocessed material had a noi st, crunbly
‘consi stency, which was easy to feed. Bot h sanpl es processed readily
..and energed fromthe extruder as a shiny mass having a deep grey
colour. 20 Fat content neasurenents were carried out on
both the unprocessed and processed_nq%p[jals. The results were
“conpared with those obtained fromthe anal ysi s of correspondi ng
.sanpl es prepared using the process disclosed in EP-A-0540460, and are

given in 25 s-gﬁ\?l%s?’-containing peanut butter at a ARl of 50% _
Conparison of fat content of sanples prepared using 30 _ present |nvention

and EP—A—054046611) and (iv)) showed signs of sli thqick RPRTration pr egent

Invention  3at 4hPreegiidgebfsamd eprocess bde. khis occurred 18.2
Processed beef s rocessed. chi cken

I . 10. 4 . .15.8 Un
sanpl e 20. @“latrg) %rlef]ﬁ. Fnd dig o’&%g:selalﬂaﬁfkeﬁhganf)g‘écess ulg g
14.5 ? preparaliisiong oifheé her goesisicdds .EP- A- 0540460, up to 50% ~ of
the fat in the origi ”%Jhémg%ﬁde%‘ieéﬁ%é}?ét 1108 to gPEaRfPEeEIndMth a
maxi mum of 10% fat i ncorporat Into the carrrer. I n
conpari son, 7PRWwieXfevhdich fvere foundnpeod@eedgerdr ikaveumplandas

i ncor polr at eg Ry xthge é:xhaﬂ%fd)@égssiss Ofcd NenéMVeBhi@Pat¥l! kidh YflePfadd%
encapsul ate "a level ofaq%.%%. '
10 :

Example 4

Chicken fat and beef fat were separately
combined with maltodextrin 1940 at a level of 20%.
15 Each fat was melted before blending to achieve
a more uniform mix. The unprocessed material had a
moist, crumbly consistency, which was easy to feed.
Both samples processed readily and emerged from the
extruder as a shiny mass having a deep grey colour.
20. Fat content measurements were carried out on
both the unprocessed and processed materials. The
results were compared with those obtained from the
analysis of corresponding samples prepared using the

process disclosed in EP-A-0540460, and are given in
25 Table 3.

TABLE 3

Comparison of fat content of samples prepared using
30 present invention and EP-A-0540460

EP-A-0540460 Present

Invention

35 Unprocessed beef sample 20.5 18.2




15 A formulation for a pizza topping was devel oped
consisting of at |east 20% tomato serum (5 - 159 and tomato starch
(10 - 209 together with corn oil (2%, vinegar (2%, sugar (4%,
‘nodi fied starch (5 20 - 159, maltodextrin 01921 (40 - 60% and m nor

flavour ingredients (4 - 6%. The unprocessed material had a noist,

crunbly consi stency, hardened rapild! y- upon standi ng and was very

< difficult to use. The material was processed at slightly higher 25
tenperatures than in %rew ous exanples to renove excess noi sture

fromthe mas&rareswesy

this exanpl euwpr8cassed ch&@'kb@nW%ampl%O Eemn;erature zone prpfjlze (O
Screw speed Feed rat_e 7 8 9 (rev{n1n)

(kg/'h)y ~  Pregessedy °S’6°§G"96'3I‘P§9130 150 350

nol ten product energing fromthe die had a brlght

- 12 - 5 red col O4in qee ]g_;ioég J.fd|o¥ Ltqpq\ (‘19504 4r%ang §0%lm 'l ed

to a fine powder. Upon rg on w 2 1 eVEl
snoot h pasteofoﬁﬁyﬂ fag 1n thelgrlglnal materlal was lost durlng

the process, with a maximum of 10% fat incorporated
into the carrier.
In comparison, 75% of the fat in the
10 unprocessed extéuded sample was incorporated by the
process of the invention, with a total of 15%

encapsulated.

Example 5
15

A formulation for a pizza topping was
developed consisting of at least 20% tomato serum (5 -
15¢) and tomato starch (10 - 20%) together with corn
oil (2%), vinegar (2%), sugar (4%), modified starch (5

20 - 15%), maltodextrin 01921 (40 - 60%) and minor
flavour ingredients (4 - 6%). The unprocessed
material had a moist, crumbly consistency, hardened
rapidly upon standing and was very difficult to use.
The material was processed at slightly higher

25 temperatures than in previous examples to remove
excess moisture from the mass allowing it to harden.
The processing conditions used in this example were as
follows: '

30 Temperature zone profile (°C) Screw speed Feed rate
1 2 3 4 5 6 7 8 9 {rev/min) {kg/h)

20 30 40 50 80 90 110 130 150 350 15

35 The molten product emerging from the die had a bright

eeft §anelgen. B %rocessing condt?i®bns used in

35 The
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CLAI V5 1 A process for producing an edi bl e product
-+conprising mxing a foodstuff which is spreadabl e at roomtenperature
.Wth a mtrix material selected from
sif.._\' : - 12 -

a

red colour, hardened rapidly upon cooling and was
milled to a fine powder. Upon rehydration with water
at a level of 3:1, a smooth paste formed.

10

15

20

25

30

35




gl ucose solids, maltodextrin, starch and m xtures t hereof , extruding
the resulting m xture and converting the extrudate to a powder. 2
A proctess as ctaimed In claim1, wherein the 10 m xture i s extruded using

.an ext rrel tenperature of from20 to 90[err]C _
Erﬂt' w Bn ined in claim2, wherein the barrel tenperature
_|s fr 4 ﬁrkﬁotess as clainmed in any one of

claims 1 to 15 3, wherein the extrudate is milled to produce free-

< flow ng granul es. 5 A pr chﬁi\s gg claimed in any one of clains 1
to 4, wherein the matrix materi mal t odextrin or gl ucose .
solids. 20 6 A process as clainmed in any one of claims 1 to 5,

wherein the foodstuff ggg dis @ggdﬁfgﬁ Qq%ﬁ an %fgfﬁﬁglfgééﬁgE oil.

7 A process as cI med 1 n an erein the
product _comsompasiaing oninisgt ar dipodsrui WthhAlsr FREeadabke apted i n any

one of %I ai Fooh tt?émperat@re“@ﬁf:ﬁ' B W figodsitdfids selested Frem
chocol at e spr ead, st extract, peanut butter and m Xt ur es

t her eof . gluyrose sp %ess“aa]st‘&‘ﬁﬁf‘ 30 n Sh9TE6he JPdcitEuieso 30 8,
wherein the tﬁxérudm,e rmt&v.ﬁ:mﬁg setld ontdsaledwy mixtfumwe lamajerr] to

400 mmi err] s as, clained.in any one of clains 1 to

9, wherein fh@ﬂ%ﬁflj %Qﬁmékg FFont 20 tBOVB@rof t he foodstuff. 35
11 A pr20cess ash chubaeds| nscltalrannl@i whecdpam He wherein the

- 14 -10 reLTeLo Lo s CQJE'Pfu&é& [E9HY5Ant @xAQ M R POSt Bhkrer 12
An edi bl e product produci bl e by a process according to clains 1 to 11
and conpri sitfPPERHIR BF from 4@ En $Q°Spreadabl e at room tenperature

di stributed3on nngrocesbt Aisn cldmidd xinateaial xelwedeslin r ene

Broduct as B SHREH HrE2, orErein P nES 7% et rix materi &l i's gi ucose
solids or ndl todextrs rprocess as claimed in any one of claims 1 to
15 3, wherein the extrudate is milled to produce free-
flowing granules.
5 A process as claimed in any one of claims 1 to
4, wherein the matrix material is maltodextrin or
glucose solids.
20 6 A process as claimed in any one of claims 1 to
5, wherein the foodstuff contains animal and/or
vegetable fat or oil.
7 A process as claimed in any one of claims 1 to
6, wherein the product comprises up to 10% starch.
25 8 A process as claimed in any one of claims 1 to
5, wherein the foodstuff is selected from chocolate

spread, yeast extract, peanut butter and mixtures

thereof.
9 A process as claimed in any one of claims 1 to
30 8, wherein the extrudate has a cross-sectional area of

from 1 mm2 to 400 mm2.

10 A process as claimed in any one of claims 1 to
9, wherein the product comprises from 20 to 70% of the
foodstuff.

35 11 A process as claimed in claim 10, wherein the
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product comprises from 50 to 70% of the foodstuff.
12 An edible product producible by a process.
according to claims 1 to 11 and comprising a foodstuff
which is spreadable at room temperature distributed on

and/or within a matrix material. selected £from

‘glucose solids, maltodextrin, starch and mixtures

thereof.

13 Product as claimed in claim 12, wherein the

matrix material is glucose solids or maltodextrin.




