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CRUMB COATI NG FOR FOOD PRODUCTS This invention rel ates
to a crunb or breadcrunb (referred to as a crunb for
wa@eomplooant y) for use in coating food products, PCT/GB2009/001617

particularly but not exclusively for food products

whi ch are frozen for storage before use. The invention

al so rel at es dRUMPCTLPINGFORBIOOD PRODUETS.

Particularly preferred crunb coatings are suitable for

cooking or reheating fromthe frozen state using a

m ¢rowave oven, Especi al referred cru coatin T

o a5 B R Pt rnior RegrpR gy (&7 hgRaR for simpiicity)
for u§OMVEIMihLTadd Qﬁﬁlﬁctsﬁgé&ibul@ﬂy Byit hby bxtQusividlye forfoeatireducts which are

also relates to crunb coated food products, which may
frozep dorcgiotage bsfore aseatldg invgntignaatse eslateitonp preskay Eorgpging the crumb.

. C ent.i I I g ' I
PartiRNRCRAR criF ool s Bl fpf Yochhe B HEUAR Hordihe frozen stat
usinghemit@o®atyyoteno Pspeciallg esclefrad bruntteeshtingsrbrel dsalswitabiedfor cooking or

from bread baked in a traditional manner and
reheatingusing a feREg PRl @vergaElr &Y {TY188t hen commi nuted to

formcrunb particles of a variety of sieve sizes and

dried as required for various coating applications. In

t h&helieventiohydlsa rgdatos ¢ stuniy eaated $odxh kemfluelist which wey g cooked or

b ast in a fks_)i mlar vva% to unl eavenazd breaﬂ ang tthen ferably b

reheafgd; Usine FNeOh AR D Pof HEEHL Y EResETh} Oh &Y Bp1e: preferably by
any ofifdsd Mefhog@nmi nuted to form crunbs of various sizes,

whi ch are then dried. This kind of bread can form

flakes. Such flakes are commonly referred to as

Japanese I r ' runb ma

e Bg P gt By IRy BB by RO BHESLE T TR

due to the effects of noisture, mcrobial danmage and a

breakdown_ i n the nmol ecul ar structure of _the crunb.
Thiksakbrapdsagmpranderaedsrom degad baked,in dliaditiend mapper and subsequently

dﬁed.gmt%lf}gﬁiso{heﬁ hSnirhiHGRd 35 %Irﬁ?)énﬁl% GHRMRAT L&Yy of sieve sizes and

avours. The presence of waterf is a key factor in
dried ihteguited forivariats antipg epmestiondhen commercial crunb is
applied to a food substrate such as fish, nmeat, dairy
In the electrolytic process, bread is baked without using yeast in a similar way to
unleavened bread and then dried. The bread may be formed as blocks or pellets and then

comminuted to form crumbs of various sizes, which are then dried. This kind of bread can form

flakes. Such flakes are commonly referred to as Japanese style crumb.

Commercially produced crumb may deteriorate and become stale after three to six
months due to the effects of moi>sture, microbial damage and a breakdown in the molecular
structure of the crumb. This staling manifests itself as a toughness and chewiness of the crumb
and may be accompanied by off-flavours. The presence of water is a key factor in this

deterioration process.

When commercial crumb is applied to a food substrate such as fish, meat, dairy
products, vegetables or fruit followed by flash frying, a crisp coated product may be produced,
irrespective of the quality of the crumb prior to frying. However, the fried crumb will deteriorate
over time during chilled or frozen storage, despite the fact that the oil introduced during frying

acts as a moisture barrier. The rate of deterioration may depend on the quality of crumb used. If

CONFIRMATION COPY



10

15

20

25

30

products, vegetables or fruit followed by flash
frying, a crisp coated product may be produced,
WO eriespaet i ve of the quality of the crunb pri oPCT/6B2009/001617

frying. However, the fried crynmb will deteriorate over
time during chilled or frozen storage, despite the

a chill&F br hlaéé%frféa_&mlb IFRSJM HoRddUr b ghd F¥LO0sI6 LSin@S Microwave oven
noi sture barrier. The rate of deterioration nay depend

this resultshie ajerakiib, whidh isrwietbandsseggy lahd thérefore dnpalathblez éynch products are

fried cru roduct is.heated fromthe frozen.sl -
sencigly o CHRBOIOETL ok i IRT b P tyPl e el BFERET hinees. tonger a
200°C SorihigeRNTh&se avdtttahh¢itRireg Rl @ahrtcwd vableSuch

products are generally recovered fromfrozen or

chilled in the oven and are cooked for 20 m nutes,

lr 232{5@5‘3’% dﬁQ QOOCCEUm%rdeIt Qﬁgﬁfoarlg%ﬁéeﬁgqg%g@eﬁt & Hua,ewhich does not

as m crowava O cru
have deduéfi¢iamtairedoterhgnd shelfalifei Néatsioatianhe qualitprofdhe trumb can lead to a
ich does not have a sufficient lPr,edete i ned .shel

brealidppa, o1& PTTORAT oY FRUISHIgAN FXFesrbUdeiny Rl adhis results in a

Loutid down of the crunmb particles causing an
poorexceggﬂlgﬁld up of fine particles. This results in a

poor coating quality. W9/44439 di scl oses a nethod of

manuf r f a breader f oo r oduc erein. a .

or S GR5(4S? Bse R s ettt maansRueel bRk ofy prpduct wherein
a bre8®IrimhBbYs a@fidted Hith! BVREcOY sbvtiohdofangel Bp® la'%é‘xﬂ,t follawad by drying and

coating to a food product. According to a first aspect
appligstiontae aspatingrfo aifnvfgqu@%,- a method of manufacture of a

crunb coated food product conprises the steps of:

form ng an aqueous m xture conprising: a flour mxture

C orAcosdingtoanBrsoaspett of the presat ibediionnabhethod ofumteyfacture of a crumb
optional additives selected from processing aids,
coated 4pqdsprodygt ampFises thastersfi er: addi ng the mixture into

o SRR AR g BT ant mxture at &
; g the resultant m xture at a
t erqidrummikeirgc@aprising drenorid@©@oucs, f or m an
sodium bicarbonate,
optionél additives selected from processing aids, salts, colourants and,
water;
adding the mixture into an extruder;
adding an aqueous gelling agent to the extruder;
extruding the resultant mixture at a temperature greater than 100°C to form an
extrudate;
allowing the extrudate to expand to form a porous product;
drying the product, and

milling the dried product to form a crumb.

The crumb forms coatings, which are preferably reheatable or cookable using a
microwave oven. Alternatively or preferably, in addition the crumb forms coatings, which may
be reheated or cooked by more than one, preferably all of these methods. This avoids any need

for formulation of different crumbs for various products.
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extrudate; allow ng the extrudate to expand to forma
porous product; drying the product, and mlling the
waledtedopnoduct to forma crunb. The crunb for nBCT/GB2009/001617
coatings, which are preferably reheatable or cookable
using a mcrowave oven. Alternatively or preferably,
in addition the crunb forns coatings, which may be
reheated or cooked by nore than one, preferably all of
t hédde geblidgoapent iFhpreferabbi atkled ny theexdruflor atfaopaind dvimsirearh of the start
different. crynbs for variqus products. Th [.lin
of the Rl op T 10 P o iy ¥ mbornt i il bgiiag gRhg extruder serew.
The O3S tHcPEXBIOprefdisblp tambprisds thé etepX bf ebh@in®dthet ficur frhi@tire, adding the
m xture. This is inportant to reduce bl ocking of the

gellingyagenichd thesetaider andecxpiudingdBe resuliant srstupy off figug priyture gelling agent.

conprises the steps of extruding the flour m xture,

addi ng the gelling agent of the extruder and extruding

t h&heeptoctssndf nhe prgsentoinviehibarr has xdnuadvayedgei thyt algergelling agent is
. . The process of the present. i nventj on R& .an adyant age .
intimgtglyy e VgE e dlgUE BeR 1oiCEYinR APSELING. i Rt ey HC SRS has optimumm
moist%l;eﬁ%isﬁxgb@ b116Wing Y EQfte@Prodict td BE frokéh fdl?:s?or_ﬁgé/and Reheated from the

S optimim noi sture resistance allow ng a
frozex stateg thrpxampletin panibwwWave peen.f or st orage and re- heat ed
fromthe frozen state, for exanple in a mcrowave
oven. The flour m xture may conprise two or nore

fl awesflo@d Mixtuk eaff cdiridel Bl riMoRafbingUlaamisture of two flours is
_advant ageous al |l ow ng the properties_of the mxture to .
particylarkyadvarpgesys aHowvingrthe BIOpETIgS of ﬂm Egterg tgpe controlled while retaining

. nuf-act referably, the flour m xture has a | ow
S‘mplnﬁgtab%ﬁga“lﬁg"l%f‘}rgg Number  (HFN). A HFN bel ow 350 is

preferred, nore preferably |ess than 250, or even nore

preferably less than 170. Ranges, of .ta 350,
or Breleably, tsoflew msgRhEva Frufisebye ,aﬁwowngvdﬂl%‘@ petFN below

: d ;
350 1%&%(?, Fﬁ)g@ Prr]egu?ﬁ'\glflilgggﬁs'fﬁﬂ Y o evaleh@tdhiredaty Q{qﬁ‘s_ttﬂﬁl 170. Ranges

constituent flours and their
of 50rtel34a0] preferatdp G0t to @36 mdtagiveferpbBalS0i tnd 78umdgebe ¢kpidyefls The average

HFN %‘ayl lg]ed Idgtg}rr?igeg ffrotmh ﬁmeaf{ﬁt}g_o?@{el glsd(leviggzhlc\(/)lngt}{uénrt] rolu%)suarlrid fAl‘leir relative

proportions.

Hagberg Falling Number (HFN) is an indicator of the alpha-amylase activity in flour. A
high HFN indicates low alpha-amylase activity. This means that the flour is less degraded by the

enzyme.

The Hagberg test is described by S. Hagberg in Cereal Chemistry 3_7, 218.222 (1960)
and 3.202-203 (1961). In the Hagberg test, the falling number is measured for a flour sample. In
this process, the wheat to be analysed is milled, conventionally in a high-speed hammer mill, and
a standard amount of the flour is combined with a standard amount of water in a standard test
tube. The mixture is heated for a standard time during which it is gently agitated and then the
time is measured for a standard plunger to fall a standard distance through the paste, which is
formed. The time (in seconds) for the plunger to fall is added to the time during which the flour-
water mixture is heated (60 seconds) to give the falling number or the Hagberg number for the

wheat sample.



10

16

20

25

hi gh HFN i ndi cates | ow al pha-anyl ase activity. This

nmeans that the flour is | ess degraded by the enzyne.
waheombeigber g test is described by S. Hagberg i PCTZeB2@b/001617

Chenmistry 3 7, 218.222 (1960), and 3.202-203 (1961). In

the Hagberg test, the falling nunber is neasured for a

flour sanple. In this process, the wheat to be

analysed is mlled, conventionally in a high-speed )

harfileyrs with vanews glutsnaeaidends aryube usdd, talbonghoarlops gluten content is
refe$9 ined wth a standard anmount of water in a standard
Prelei&&t tube. The mixture is heated for a standard tine

during which it is gently agitated and then the tine

is nmeasured for a _standard plunger to fall a st anda\gﬂj ..

di Skhsrreecenagss gh othee apeupts in s Spesiticatignyarg byTwaizht wpless indicated

| f t ol S added to the
othe%%ﬁ%%ﬁ%&%%%ﬁ{ﬁ?ﬁg@% ougévvtz;)ttgtrai ?ﬁb(%)'ure is heated (60

seconds) to give the falling nunber or the Hagberg

nunber. for e wheat sa e.Flours. with vari,ous gl uten ]
o Eriwrd ol PRttt B8 SR PR, 7 sl Rt Bieadie I BE used in the
flour RAiRTufds! Shis THnBH 66 ThAGRS @k tuRl NAIth@ BR4AEEridties flashard flour. This

speci fication are by weight unless indicated otherwi se
resultanil adow aserhge HEN. f Aaneparige of et 88-7080 flonm whigobas bgen partially or

m xture qf biscuit flour an or partially
Whouéfe(fréiﬁ? Bfeggjyfqegﬁtrreartr%lﬁn éseagez%ﬁ lly\r/ﬁ?‘%lér%?'l our m xtures of
this invention so that the m xture has the
characteristics of a hard flour. This results in a | ow
av &¥ BgEerigdloun NHX HFOFAMRIESESf  about 30- 70% f | our, whi ch
has been partially or wholly denatured by heat
treatment, is especially preferred. A preferred flour
m xture conprises Afmonht/% HFN First fl ouHFN) - 30 350

) econd flour 30 - 7 O A further prefer flour
First ol yre conpri ses: &%U%HFN 356

Second flour 30-70 220

A further preferred flour mixture comprises:

Amount/% HFN
First flour 60 - 40 350

Second flour 40 - 60 220

A further preferred flour mixture comprises:

Amount/% HFN
First flour 50 350
Second flour 50 220

The first flour may be selected from:

Heygates C.Heat.A flour (completely thermally denatured);

Hutchisons Golden Queen cake flour (partially thermally denatured) (HFN350);
Condor 3030
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First flour 60 - 40 350 Second flour 40 - 60 220 A

further preferred flour m xture conprises: Anount/ %
waokioBorist fl our 50 350 Second flour 50 220 TheCT/GB2109/001617

flour may be selected from Heygates C Heat.A flour

(conpletely thermal |y denatured); Hutchi sons CGol den

Queen cake flour (partially thermally denatured)

(HFN350) ; Condor 3030The second flour may be sel ected

frdhﬁSH@wgéhesmBMmebbb@@dﬁvhtour (HFN 50 to 220,

ﬁg(gé n%?%@%%lﬁpﬂ?grc(xﬁrﬁ ?‘]() ?ZCU( ﬂavenrﬁl insze%mnal variations, average

Cbnggaar/Blndeoen1lAF 2633. The fl our n1xture is

preferably sel ected by adjustnent of the relative
ébﬁ1ﬂ$6ﬁ§C@$hbH€u$ﬂpgtﬂﬁﬂﬁz%@kond flours to

co %@%}n/gufdﬂgeﬁleﬂﬁ%@i variations in the individual

i ngredi yceryl stearate nmay be used as a
processing aid in the flour conposition to lubricate

the fl t
el" ouf ng;( ﬁlé?gréage eragﬂftgqs: assa} e%ﬁblsrthgglgff(gl tg%quatgv{g%&gomons of the
first agd QITBYI0RR B %Bhlg)fﬁéate feP géa@&ﬁa@ WeRARAB & ﬁle Wvﬂﬁaﬁﬂgﬁglents

as conventional Dbaki ng powd for exanple including
disodiun1diphosphate BEX baklng powder nanufactured by

Z:ﬁ?(%ﬁﬂf%%&ﬁt B t | lgsgﬁlaa ?%é)rg%éygg Iag(f' ge}ldtgf:% om 051 on to lubricate

the ﬂsﬁmﬂnw@l@ durPE Iﬁgﬁfgeltﬁmagnbh@ extfdcﬁﬂa%ﬂﬁrhouﬂt&ffaa}b@uﬁﬂg to about 1%,
hatti. Use of guar gum or |ocust bean gumis

preferablyeabion §.§% may be employed.

Sodium bicarbonate may be added as conventional baking powder, for example
including disodium diphosphate BEX baking powder manufactured by Thermophos International
BV may be used.

The gelling agent may be a hydrocolloid. A variety of gums may be employed, for
example Arabic, tragacanth, karaya and ghatti. Use of guar gum or locust bean gum is especially

preferred. Mixtures of hydrocolloids may be employed.

Modified gums and cellulose derivatives for exafnple carboxymethylcellulose,
methylcellulose, hydroxypropyl methylcellulose, methyl ethyl cellulose and hydroxypropyl

cellulose may also be employed.

Gums, especially guar gum or locust bean gum may be present at a concentration from a
trace to about 3% by weight, preferably about 0.25 to about 2.5%, more preferably about 0.7 to
about 1.3 most preferably about 1% by weight.

Mixtures of two or more of any of the aforementioned gums may be used. Mixtures of
guar gum and xanthan gum are preferred. A small amount of xanthan gum may also be

employed, e.g. about 0.1% to 0.75% in addition to the guar gum.

The aqueous gelling agent is preferably injected into the extruder, for example from a

pressurised tank or other container at a low-pressure location zone in the extruder so that the
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preferred. M xtures of hydrocolloids may be enpl oyed.

Modi fi ed guns and cel l ul ose derivatives for exanple
w@arbosyoet hyl cel | ul ose, nethyl cel | ul ose, hydrP&YyEBREYI001617

nmet hyl cel | ul ose, nethyl ethyl,.cellul ose and

hydr oxypr opyl cellul ose may a?so be enpl oyed. Cuns,

flour $FIRARL Bl JattiAlyAxu9HE Hrior 18 GHaHioR ¥R ix{@%ﬁ;ﬂﬁ ’pﬁeegaﬁﬁg agent in the
u 0

at a concentration froma trace to abo by weri ght
contaeg frexyatsl presabiosed and 2t togstatidaatallowsgty afrdrubblss éd escaps grior to use.

about 0.7 to about 1.3 nost preferably about 1% by

wei ght. M xtures of two or nore of any of the

af ok pravetsimgd ngdinbe ad¢d be thisgdlindvhgentir 86diain @ex@bisglphite or sodium
and xant han gum are preferred. A small anmount of

bisulplte may by addedijo Rleaeh His Bonl Gying, the sytrusippufingmapnt 6f about 1% of
sodiughégfé"olisﬂlp%ﬁg #I{ 1 %Ief i .p%ﬁi%uﬂlylgrplr&‘é%d.-rh e aqueous gel ling

s preferably injecte nto the extruder, for
exanpl e froma pressurised tank or other container at

a logw pressure locatio one in the extruder so that

¢ heleHoRRE rRvebs exipided Tegin g oE e iGHeE B & Wtperature above
100°@ﬁ)@éf&fa9fi/ Mot Ng0Te! MhR xRN off MAtedlabbIfRME Hir bibbles within the

the cont'ainer may be pressurised and left to stand to

extrudate ow thatya gproul wirsk suitabde dercapldéing rintor crumbuis eobtaiped after cooling and
. pracessi ng aid added to.the.gelli agent ..
aryinf, TR T D P AP Ron RO AEF iR RESF by means of extemal

heatiggdded to bl each the flour during the extrusion. An
anount of about 1% of sodi um netabi sul phite in the ge
is particularly preferred. The extrudate may be

extdud | . . t. . e

F orbir SbiR T 5o Mok RN NSRS R Gumuderso that individual
“bubl¥d piewko Areoforinat eturing pxpandi@r. i ratating ialeemayi ehlonatededjacent the

extrudate so that por Qus ss suitable for mllin .
extrugerdie 1 i QrBIg TEHo LT RRIdaE Bl mgceaﬁgaw%&m Siz¢e.g. 1.0 mm in
diamTERAAAExPRKIRE L bDBRApiRYestiSy B SHerdi@'of Prdfrables circular, flattened
lalnextrude?(H%ifélby nmeans ofpkf?erﬁgl %§§¥fno.%%hea BI clrewtar, Taten®
shapeetotfacitiateadry mgmf ¢liesintepioy without oveo dpiiegefsthe sxtetiol waipns.

the extruder so that individual "bubble" pieces are

formed during expansion. A rotating blade may be

| 0gg¢RHted UneRNtherdtfi et LstdOF HirRint @rémtexitidere((BSE) Because of the
) flow of extrudate into pieces of a convenient size
impraved . miximg, rgentler processing and improved kneading capabilities (across a range of
initial particle sizes). A single screw extruder can also be used. TSEs also benefit from the fact
that, in comparison to single screw extruders, they provide greater process control and positively
convey the material between the flights and elements on the screws. Additionally, the
complementary nature of the two screws effect a self-cleaning process so the extruder is less

likely to suffer from processed product being burnt onto the screw/barrel/die or otherwise

retained in a particular zone of the extruder for an inappropriate length of time.

In the TSE, there may be essentially three regions, namely: i) the feed zone for the flour
mixture; ii) the feed zone for the gelling agent, and iii) the mixing zone. The TSE therefore acts
as a complete processing apparatus in which ingredients are sequentially fed into the extruder
and mixed, formed, extruded and sheared in one continuous process. The high temperatures that
can exist within the TSE provide an effective bleaching and sterilization process that activates
the bisulphite bleaching agent, and destroys harmful microorganisms while minimizing the loss

of nutrients or flavours in the food being produced.
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di aneter after expansion. The bubbl e pi eces may be
spheroid or preferably a circular, flattened shape to
wo acoiotiat e drying of the interior wthout ovePCHGBRGVY/001617
of the exterior regions. Preferred enbodi nents nake
use of a tw n-screw extruder (TSE) because of the
i nproved m xi ng, gentler processing and inproved
kneadi ng capabilities (across a range of initia
parWithilnea Isirmd of theAl' SE,ngleemeshed wo-aatatingl sere wa foradosintep eotating screws,
enef.it f on1the fact that, i ) .
subletihspieEbrodpsTas Ropaduts b hBReaEnE iR dyt Bipelgly. is continuousty

extrudé A QIghPthe G&S B 51@)Ghéeohn aiaplmastﬁbtfovlﬂhMeQ@rpéﬁyuiehq)mduct Generally,
material between the flights and el ements on the

shearémeelmucab)dmatmgu isathe yredpmen@é pfsicesseithin phnextonder. gfthewgh temperature
e
contr%lx r}czu érrléN?e eéfgtgl}ﬁ I?iﬁlZlFé}I/ltd]il gr?*"ﬁf era@.ﬁé&%ﬁ gt?rgiig}égﬁeb Juse of barrel heaters
stratepicalty kicatee ialv@rglroned ofahé exttdder.screw barrel / die or
otherwi se retained in a particular zone of the
extruder for an inappropriate length of tinme. In the
f OB, 2% iSRRI 3l £atiftbRe heH ANfie RAR) Yremote from th
|)%€beé]1? zérﬁe #ﬁé t he ? [ our m xt%re [ |)etehe fe B(remoe rom the
die) froom ¢hef Yoragh el Inithg magieg zpn@tigk mixthretihdomogemigedz dﬁeally, the shape

TSE t ts. | t
o 1S SR LB BT B SR EAPRRE e TS o o
exparid@@i Cbr&hﬁt 8kt YR proRBst grad@dly herehRd, teﬁﬁér&ﬂﬁ&darﬁﬁﬁressures while the

sheared i n one conti nuous process. The I
moistuesrgoateat ur b mikds ammtdxwgntr«quh Whentihe rlnseum isfprged gyough the die,

ff bl
e

steamh@iddaubesnthe ferz[rngmI &pufiifg bet of the %Zkﬂﬁigmih&rel tOSfSrrﬁ)fthe “bubble” A
nutrients or flavours in the food belqg
CerUIB’r dig e en aupy K Arebladipemaype epployet Prelpmedidisnbayve a diameter of 1 to

o% LAbLd 91 é?"? e 4195 uSQUNFIRY s fﬂfgb 5 tl'fec X@ifder may be about 3 to 6

ect'to c cooperate to produce a oanenlze
seanﬂkxture t hat , uIt|nater i's continuously extruded

t hrough.t he d|e t o, produc n expandabl rmabl e
e ACERRtE o S0 TRl 1, e QA R LR AFEal) Provided a crumb

manufiR@dred'fh dc@ofdaficdPWRE f1¥ fréRht MLARRHS Wi thin the
extruder, although tenperature control é:ncludln

t en’peomlmﬁ@ ammm, @ﬁlzmt ef thmyemt HyRnteve etehtsmxgw%@che crumb coated
food Qrgﬁlé%t °8fnpﬂ§§1g ERLLY %gt? c%%lt% | (?rgllél ymsla.n%(l"gctn?r%d @ rdance with a first

zone
aspect 80thedhediisnare fed into the head of the extruder
(rempte fromthe die) fromthe storage tanks. In the

m Xxi ng zone, the mxture is honogeni zed. Finally, the
Sh%@ crumb in accordance with this invention may be applied to a variety of food

substrates including red meat, chicken, fish, cheese and vegetable. The substrate may be treated
beforehand with a stabiliser composition as disclosed in W097/03572, the disclosure of which

specification is incorporated herein by reference for all purposes.

The invention is further described by means of example but not in any limitative sense.
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of the product is fornmed in the formng zone. In the
preferred enbodi nent, the TSE forns an expanded
w@eaduoeriosi nce the process gradual |y i ncreasesPCT/GB2009/001617

tenperatures and pressures, while the noisture content
inthe mx is accurately controlled. Wen the mxture
is forced through the die, the m xture experiences a
change in atnospheric pressure whereby interna

Exampbé 5t ure turns to steam and causes the expansion or

Uffb %;out of. the coo ked n”xhure to formthe

" b AP Ecompogitiop, yag Prenaked #s fUOWY oy of circul ar dies
mayrihe eikplreyed. Preferred di es have agguagpeter of 1
to 5 mm Star shaped dies be al so used. The swel|l
t i edjum bigarbenate (et b %%B@V%%but 3 to $0%econds.

gﬁ@ the pre t invention

thggggﬁgﬂ%%§$$%l§8§& ru Q%%‘r?gf’actured ?ﬁQéccordance
Wi tSaltt he present invention. According tb0% third,
aspect of the present invention there is provided a
coated with crunmb manufactured in accoligapne Wth a
first aspect of this invention. The crunb in
accordance wth this i nvention may be applied to a

A Crcal R sSrenaRechiiSbiogh o A ER BIneE B TGoty syedspgay be used
be treated beforehand with a stabiliser conp05|t|on as
di scl osed in W97/ 03572, the disclosure of which
spéamfge&mgua@mtubéowam&%waﬁ agfolewsi n by reference for
alk} ses. The invention is further gggeri bed by
means 5 exanpl e ‘but not in any limtative
sersediunxArpbisulphfief | our conposi tion wa33.p0%pared as
follows: Flour m xture 96. 4% Sodi um bi car bonate (Bex
baki ng powder) 2.0% d yceryl Monostear al € TAbi nono
SS40P) 0.6% Salt 1.0% 100. 0% 100.00%

The Novatex SC2 is then hydrated at 3% in 97% water. This can be done using a paddle mixer
but a high shear mixer is preferred. The hydrated mix should stand for at least 12 hours after

mixing.

The ingredients were mixed in a holding tank sited at the rear of the extruder.

Four flour mixtures were used.

Run 1

Hutchinsons Golden cake flour (150kg per hour) was mixed with water (35kg per hour) to forﬁm
a slurry. The slurry was fed into the extruder. The hydrated gelling agent was injected into the
flat zone of the extruder in an amount of 7.5% (13.88 kg per hour). The extruded mixture was
chopped into pieces and allowed to expand to form a bubble. When dried to a moisture content
of 2% w/w the bulk density was 150g.1 ! The bubble was dried and milled and the resulting
crumb was short and crisp. Application to a food substrate made a hard crumb coating. The

dried bag product had a shelf life exceeding 12 months.
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A Cextral tw n-screw machi ne extruder was used but a
Buhl er tw n-screw extruder nmay be used. The gelling
waganvoNovat ex SC2 was as follows: Guar gum 67PCD&B2009/001617
Sodi um net abi sul phite 33.00% 100. 00% The Novatex SC2
Is then hydrated at 3% in 97% water. This can be done
using a paddle m xer but a high shear mxer is
preferred. The hydrated m x should stand for at |east
Run21?2 hours after mxing. The ingredients were mxed in a
Th fﬂfldln tank sited at the rear of the extruder. Four
¢ IOUpI*'M%Y# ¥ es were used. Run | Hutchi nsons Gol den

HutcHi@HR (fdl&’é#Q&ée'ﬁQ‘éﬁe & (AW 350861 xed wi th water (35kg
per hour) to forma slurég) The slurry was fed into

HuwhwumigudwﬂmvntﬁWElﬁ%ﬁﬁﬂ YBk) i ng agent was |nJected

into the t}at e .
The dyy gy/(ttnfg(l gé% d)ebg?urﬁw&f, ;gl%n (fe wgg { raﬁédz%s .8 )P?Dl%]urz\g) S‘g1ve a slurry (185
kg pef-?H Qﬁ’d injécPeddinec @8 eRfrtderl Mhwgel dompshRndvdsinfeotetad7.5% by weight
en dried to a noisture content of 2% w w the

(13. 8& &g k)erdbmg) t Jhenpesultand gubble wam slightlydightersmalier angl mage compact. When
é 1Cly

dried Ejb aetgg ?ﬂ%ﬂ&t{?&glt}; 9/?% g%i%%bs{xr'ﬂag?cel d%ﬂf;ﬂh lllf?%d[hé:g was found to be

crisp,shaiti bug withhe haiideebitd #gnpn ®luct. Ahd caursbevas resifient, coated the product

ex eedin 12 nt 2 Th in ' : . .
well G St AuTRok U B 2 il 566 BByt reived moistr
nngmﬂghchlson Scotch Biscuit flour 16 (HFN 220 509% The

dry mxture (150 kg per hour) was bl ended wth water

(35 kg per hour) to give a slurry (185 kg per hour)
Run nd injected into the extruder. The gel conposition
———iﬁas injected at 7.5% by wei ght (13.88 kg per hour).
The fibdemiQard waat bubble was slightly lighter smaller and

nore conpact. Wen
Hutchisons Biscuit flour.

The flour mixture (1.50 kg per hour) was blended into particle sizes.

Crumb Particle Analysis for Run 2

MIN MAX
Retained on a 4.00 mm sieve 3% 5%
Retained on a 3.50 mm sieve 10% 20%
Retained on a 2.00 mm sieve 25% 40%
Retained on a 1.00 mm sieve 20% 25%
Through a 1.00 mm sieve 20% 25%

Example 2
A flour composition was prepared in accordance with example 12, except that the
following flour mixture was used.
Condor 3030 50%
QOoievaar/Bindbloem IAF 2633  50%

A Clextral twin-screw extruder was used. Mixing was undertaken in 50 litre containers
using a small paddle mixture in 5x30 kg batches. The 150 kg of the mixture was then poured

into a stainless steel tank for use on the production line. The gel was injected at 7.5% and
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dried to 2% the bulk density was 182g.1 . After drying

and mlling, the crunb was found to be crisp, short
wheilomdtim a harder bite than in Run 1. The cr updT/a82009/001617

resilient, coated the product,well and was stable with

a shelf life exceeding 12 nonths, the product resisted

~prod%{i% W Sarlled babbIE thl‘Ré’ Buik (i@%ﬁt}f {)PHIZ érl Altin d’i’ﬁ??l to a moisture content

ns Biscuit flour. our mxture ( 1.50 kg
ofzvawhomwerwas bl ended into particle sizes. Crunb
Particle Analysis for Run 2 M N MAX Retained on a 4.00
nm si eve 3% 5% Retai ned on a 3.50 nmm si eve 10% 20%

Ret@e iRFredictsq04 @ \hBur aWerd Blerided aviftedarkp (68.1 er hour) to
mm Si 2(\%j 2 %250({%?%65Sp a 11%00 mm si eve 20% 250(/0 e )

give Exlarmpl(21 21 kg peohpurk oﬂ‘gﬁo@l wap injegied #riedyar@3 78 kilos per hour).
accordance with exanple 12, except that the foll ow ng
flour m xture was used. Condor 3030 50%
Ooi'ReaaibbRi wabheemill&FabaBedb 0 ATt & aioistmemfmmnewf 6.44°. The
extruder was used. M xi ng was un%urtaken in 50 litr

bulk detts10R Sr iR I SHEP VA& kG TBOISISRIUeras 2%. A S mm
dlewggf(ﬁﬁg% Qﬁlélﬁgt}%gu ~ the nixture was then poured
in

Into ess steel tank for use on the production
l'ine. The gel was injected at 7.5% andproduced an
E $gnded bubble with a bulk density of 182 g.| ' when
Xm?ﬁ d to a noisture content of 2% w w or | ower.

A flour composition was prepared in accordance with example 1, except that the
following flour mixture was used:

Heygates B C.Heat.A flour 50%

Heygates DM7 biscuit flour 50%

The mixture was extruded on a Clextral extruder. The bubble was dried to a moisture
content below 2% and then milled. Drying was carried out in a fluid bed dryer at around 90°C

for 15 minutes.

The dried product was milled to specific grist sizes and blended as required for the

particular products.

For example, four chicken pieces were coated with a pre-dust (CFS Opti Flour) and
batter was applied using a tempura batter applicator. Coating of the crumb prepared in example
3 was applied in a single pass using a CFS Crumb Master. The coated product was fried at
184°C for up to 3.5 minutes using rapeseed oil. The fried product was cryogenically frozen
packed and stored in steel containers at -18°C. After storage for 30 days, the products were
heated in an 850W oven for 2.5 min. The cores of the particles reached a minimum 70°C and
were left to stand for 3 minutes before testing. The chrysalis of the product was analysed and

found to be satisfactory.

Example 4
Pre-dust (CFS Opti flour) was hydrated to a concentration of 1% and the gel was

applied to the chicken pieces using a tempura batter applicator. A coating of fine crumbs was



The dry ingredients (249 kg per hour) were bl ended
wth water (68.1 kg per hour) to give a slurry (3 17.1
waxgoipeeiibour). The gel was injected at 7.5% (2BCT78B2009/001617

kil os per hour). The bubble was wet mlled and dried

at a 1000C to a noisture content of 6.44. The bul k

. S . ' k| s S :
apliE e el & STERE 1 S RS Rl TR g QG on less than
Immi h@attee Stasrapplied ssingaatepiperadbaitet lapplicat@ngustht icoumvad example 3 was

oL LA aeool e M SGBle, L, SRt IAACE: e
alternlatifaly tROE ALY GBS walIflabh H5ddl for 11p @1 . 59RMuR @nBifditr Rooked in a hot

~was extruded on a Cextral extruder. The bubble was
air tutingl @t 226° @ onbighenfoe up en eminutse togive dheadrsirethegsulii [The gooked product

Dr yi was.carried . out i.n a fluid bed dryer at ar d
was. grad gl i Ry 4R riniing s i tcPOlal iippbg 1S product was
cryog®AREIY ifoz&H, i patkéd denpRntcdtl€ paddghs, paderabl§lgdsalushé® with nitrogen,
particul ar products. For exanple, four chicken pieces
and stsedWith 4Catf IMPPragr ale2d fser IoBes Opti Fl our) and
batter was applied using a tenpura batter applicator.
Coating of the crunb prepared in exanple 3 was applied
in a single pass using a CFS Crunb Master. The coated
product was fried at 1840C for up to 3.5 m nutes using
rapeseed oil. The fried product was cryogenically
frozen packed and stored in steel containers at -180C
After storage for 30 days, the products were heated in
an 850Woven for 2.5 mn. The cores of the particles
reached a mni num 700C and were left to stand for 3
m nutes before testing. The chrysalis of the product
was anal ysed and found to be satisfactory. Exanple 4



Pre-dust (CFS Opti flour) was hydrated to a

concentration of 1% and the gel was applied to the
w@hilokernopi eces using a tenpura batter appli cap@r/GB2009/001617

coating of fine crunbs wasappkhied to the gel using a

Crunb Master crunb applicator. The fines had a

di nension less than | mMm Ba&itgrMsas applied using a

tenpura batter applicator and the crunb of exanple 3

was applied using a CFS Crunb Master applicator. The

dugt fF] 8 ' i .
L3 Cer a9 F b Bt bl B B pmpryigp heseps o

forminp ah@qledus MiRtir€sorapikifgir t her cooked in a hot air
tunnel at, 2. 200C or, higher for_up to 4 mnutes to give
t het fiRugimighire eamprsingpe AIBRESPoduct was cool ed with
ai r kb VeSaeReexi ting the fryer or hot air tunnel.
The product was cryogenically frozen, packed in
i npptioea kidditivac scdeptedyfrop ipedaessilg gidgaelts, cabhetsndh
nitrogen, and stored with a core tenperature at -250C
or Y8er. CLAIMS 1. A nethod of manufacture of a crunb
cogletcftROfiRIRAHG ankiRbESI Ng the steps of: form ng
an agpeous m xture conprising: a flour mxture
c oraddingiangquerns gellingragent to thesextrder; um bi car bonat e,
optional additives.selected fr ssi t.ds,1nne
on e E0Bpg P bty ELGGECE, " ERAREASER Bt A 1000C 1o form an
extruddte:ext ruder; addi ng an aqueous gelling agent to the
extruder; extruding the resultant m xture at a
t erdering the eyiredateio expand tdorEaPeTIUS ISt ext r udat e;

al | Qi trudate to expand to forma porous
pr od%c??letr?/fh%’ ;ﬁ%&e product, and mlling the dried

pr aniilirig the dfied productrtafixm 2 cruntpr ocess as clainmed in
claim1l wherein the step of extruding the flour
m xture is followed by the steps of adding the gelling

2. ag@anprdebsst feciaithéd! e ElaiR N wherdi® theO ¥R dVexith@ing the flour mixture is
followed by the steps of adding the gelling agent to the extruder, and is followed by the

step of extruding the resultant mixture of flour mixture and gelling agent.

3. The process as claimed in claim 1 or 2 wherein the flour mixture comprises two or more
flours.
4, A process as claimed in any preceding claim wherein the flour mixture has a Hagberg

falling number (HFN) below 350.

5. A process as claimed in claim 4 wherein the HFN is below 250.
6. A process as claimed in claim 5 wherein the HFN is below 170.
7. A process as claimed in any preceding claim wherein the flour mixture comprises biscuit

flour and wholly or partially denatured flour.

8. A process as claimed in any preceding claim wherein the flour mixture comprises:
Amount/% HFN
First flour 70 - 30 350

Second flour . 30-70 220
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11.

12.

13.

14.

15.

16.

17.

18.

step of extruding the resultant m xture of flour
m xture and gelling agent. 3. The process as clai ned

Wo eotohoedimn 1 or 2 wherein the flour mxture conPCT/&83009/001617
two or nore flours. 4. A procgss as clainmed in any
precedi ng cl ai mwherein the fTour mixture has a

0568k 3t Liafik HERSH { WENiRE B3RO cofppsagess

as clainmed in claim4 wherein the HFN i s bel ow 250. 6.
A process as clained in claim5 wherein the HFN i s
bel ow 170. 7. A process admeuat/fed in any precediiiy

cla erein the flour t ype conprises bi scui
fl otlrrSt\gfr?})a‘rV\hol ly or parti apl ?/lbdenat ured flour. 83tSO

pr os&@ssd Asuc! ai mred i n any4pr@oedi ng cl ai m wher ei220t he
flour m xture conpri ses: Armunt/%HFN First flour 70 -
30 350 Second fI our .30 1%209 A pr ocess as cl.ai ned
*h 107 i aRerlamein gl gty 80 WO Sgmpriscs:
Amount/ % HFN First flour 60 - 40 350 Second flour 40 -
60 220 10. A process as claghd@% n claim7 wher gipNt he
flour m xture conprises: Amount/% HFN First flour 50
350Fig¢dlond f1our 50 220 130 A process clainmed i #58ny

ai 8 to 10 whereincthe first flour is sel,ggted
fro%f P%n@ dte C Heat.A fl 86 Hut chi sons Col den 2%@een
cake flour; and Condor 3030 12 A process as clalned
in any of claims 8 to 11 wherein the second fl our

selAeprosepsiclaimed Hpgnyaefdaims i1 vherein thy first flpyrds F‘*é%‘ﬁ%d from:
SC %e%a@'éﬁgéttA fﬂ QH ﬁ{ut@}ﬁgjon%&a@la@{léln'&qpé A&EE and Condor 3030

A process as claimed in any of claims 8 to 11 wherein the second flour is selected from:
Heygates DMM biscuit flour; Hutchisons Scotch biscuit flour; and Oorevaar/Bindbloem
IAF 2633

A process as claimed in any preceding claim wherein the flour mixture includes

glyceryl stearate in an amount of 0.3 to 1%.

A process claimed in claim 11 wherein the glyceryl stearate is present in an amount of

0.6%.

A process as claimed in any preceding claim wherein the gelling agent is a

hydrocolloid.

A process as claimed in any preceding claim wherein the gelling agent is selected from

gum Arabic, gum tragacanth, karaya gum and ghatti gum.

A process as claimed in any of claims 1 to 15 wherein the gelling agent is guar gum or

locust bean gum.

A process as claimed in any preceding claim wherein the gelling agent is guar gum.
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| AF 2633 13. A process as clainmed in any precedi ng
claimwherein the flour m xture includes glyceryl

wG@r@Eaeriel i n an amount of 0.3 to 1% 14. A pr oRE€F6&B2009/001617

19.

20.

21.

22.

23.

clainmed in claim1l wherein the glyceryl stearate is
present in an anmount of 0.6% 15. A process as clai ned
| NA 3R3Ce R RCRAINRY if LiRin ¥RGERINtHehghd@at bf N 2GAMNS flofr @1 to 3%.
hydrocol | oid. 16. A process as clained in any

precedi ng claimwherein the gelling agent is selected
fromagum Arabic,.gumt cant.h b hat ti
U & Fisga s 07 SPRRAN R 03U SRR AEEY RS
wherein the gelling agent is guar gum or |ocust bean
gum 18. A process as claimed in any preceding claim
whe PEIcgss aselaisrd imglaimgy é&ﬁ0m§r1§9&9-7ﬁléﬁ 1.9% guapP¥Bess as
clainmed in claim 16 wherein the anmount of guar gumis
fromO0.1 to 3% 20. A process as clained in claim17

Cc opracsssng dhiRbdan daitn $9cguprisiogih¥e glar gAmpr ocess as
claimed in claim18 conprising 0.7%to 1.3% guar gum
22. A process as clained in claim19 conprising 1%

QURIprEdEdy agj?blaiﬁegriﬁcﬁr?_sp@&cﬁﬁgakﬁﬁﬂ WRer8iAYthRr 4@ Bfent comprises a
claimwherein the gelling agent conprises a m xture of

mixtyye af geanguanandeantiaagugum 24. A process as clainmed in

24,

25.

26.

any precedi ng claimwherein the gelling agent includes

sodi um et abi sul phite or sodi um bi sul phite 25. A crunb ,
e pieddseelaiiedt ilanp pReREmg dlaidnyhereRCldigelingl aplend includes sodium
26. A crunb coated food product conprising a substrate

c dagtabisyiphite or sodiwmpbisuiphftact ured by the process of any

of clainms 1 to 24.

A crumb manufactured by the process of any preceding claim.

A crumb coated food product comprising a substrate coated with a crumb manufactured

by the process of any of claims 1 to 24.



