CRUMB COATI NG FOR FOOD PRODUCTS This invention relates to a crunb or
breadcrunb (referred to as a crunb for sinplicity) for use in coating food
products, particularly but not exclusively for food products which are 5
frozen for storage before use. The invention also relates to a process for
maki ng the crunb. Particularly preferred crunb coatings are _suitable for
cooking or reheating fromthe frozen state using a m crowave oven.
Especial ly preferred crunb coatings are al so suitable for cooking or

reheating using a convent 10The i nvention
also relates to crunb coa ?BW%%?AB‘FIO uc{)g%ﬁﬁwq}i@egﬁ cooked or reheated
using any of: a m crowave oven, conventional oven, grill or by frying,
preferably by any.of these nethod rciall rqduced cr he nmade
by two processes Msjgvention relatgs (g a qrimb o %‘?ﬁmf’@ %ﬁé%‘i@éﬂa%?b?ﬁ"ﬁ?é Hmélé B in
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or pellets and thenﬂ%onnlnuted to

dried. The hread. may be forped as bl oc

for m cr unb¥SIRg @ AEPHIE ‘%’F"zege peﬁ\%f?lﬁ% ‘gﬁ"é e rtineg arembiossukpble fscopliaagr can
form f 1 akeghcaBHE Bsifd AkRSeiogal G0 RAll yr tyedherid ed to as Japanese style crunb.
25Comerci al Iy produced crunb may deteriorate and beconme stale after three

to six nonths due to the effects of noisture, mcrobial danmage and a

breakgown in t hghBohRaHALISS tAMEL W 8ulh b Bl FodudBi Shish @{alyrtg TRRES gt S
itself as a toughness and chew ness of the crunb and nay be acconpani ed by
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process. 3y of these m&R. commercial crunb is applied to a food substrate
such as fish, neat, dairy products, vegetables or fruit followed by flash
frying, a crisp coat ed product ray be produced, irrespective of the quality

of the crunb pricQmnfepeidllyyiretBiced RURY Blay bd MBI byitRE plicsigdd, Wi | | deteriorate
over time during chllleg or frozen storage, despite the fact that the oi

introduced during frying 35acts as a noisture barrier. The rate of

deterioration My deRaBEm®Ns R el Hahithétd BhkcliN FRastB6 mbfiner AnPsubfighdfG ©
frozen fried crunb product is heated fromthe frozen slab using a nlcromave

oven this %dul’ths brgadds e s o dome truBk el i Argriethof efett aizes and

unpalatabhgwd§ygamgﬁqgu@hgm@£§m%§@§%§1&% recovered fromfrozen or chilled
in the oven and are cooked for m nutes or | onger at 200C or higher.

These products cannot be regarded as m crowavabl e.
20 In the electrolytic process, bread is baked without using yeast in a similar way to

unleavened bread and then dricd. 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.

25 Commercially produced crumb may deteriorate and become stale after three to six
months due to the effects of moiéture, 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.
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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

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



Probl ems due to crunmb deterioration [ead to an inconsistent end product

whi ch does not have a sufficient predetermned shelf life. Variation in the
quality of the crumb can lead to a breakdown of the crumb particles causing
an excess build up of fine particles. Fhis results in a poor coating
quality. WD99/ 44439 di scl oses a nethod of manufacture of a breadcrunb

f ood duct, . rein a.breadcrunb i.s contacted with an aqueous .sol ution of
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an aqueousZHr Y FEOLBTh FPE; Hgen A7 Fhiller mnihs oy andodr cpalied Joo R minutasorre .
flours, soBngumatdooar borighee, Th2@@pddues sdnnadidirtda¥RE aS@lcestLeh1E£. r OM processi ng

ai ds, Its, colourants and, water; adding the m xture into an extruder;
addi ng "an aqueous gel ling agent to the extruder; extruding the resultant
mxture at a teﬂp&kmﬁdﬁﬁmgmmﬂﬁemmmﬁﬁm?LQF@)hgh%&ﬁ?ﬁﬁﬂmﬁﬁﬁ&ﬂgﬁaﬁa;&gﬁfe;eln
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resul tant smxdkdoen of thé bramb paitidesiémsiansh @tds b @0 Hne particies. This resuifsl ih OW ng
the extrudate L9 .expa %_to forma porous product; 30drying the product, and
mlling tHH“HF?EHH%$€@ ¢t to forma crunb. The crunb fornms coatings which
are prléferably reheatable or cookable using a m crowave oven

Al ternativel ferably in additjop the crunmb forns coatings which may
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products. drying and application as a coating to a food product.

15 According to a first aspect of the present invention a method of manufacture of a
crumb coated food product comprising the steps of:
forming an aqueous mixture comprising;
a flour mixture comprising one or more flours,
sodium bicarbonate,
20 optional 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;
25 wherein the step of extruding the mixture is followed by the step of adding the gelling
agent 1o the extroder, followed by the step of extending the resultant mixture of flour

mixture and gelling agent.

allowing the extrudate to expand to form a porous product;
30 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
35 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.



3 The gelling agent is added to the extruder at a point downstream
of the start of the extrusion of the flour mxture. This is inportant to
reduce bl ocking of the extruder screw. The process therefore preferably
conprises the steps of extruding the fkour m xture, adding the gelling
agent of the extruder and extruding the resultant m xture of flour m xture
gel l'i ng agent. . The pro s of the present invention has an advant age
that the gelling a§&iRe é?’@?”‘ﬁﬁ?&‘f?att%w SHryded ab Peint dasvnsiresny ofithe efart pBtdr yi ng
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al l owi ng a_cooked product tlo be frog\;ﬁg for_storage and re-heated fromthe
frozen staf ey g‘lﬂ e@%{ﬁﬁfﬁ?eéaq Y CAMRFSEY Bistres ol esiruding the floureixfurey adding sheur e may

conpri se tguilingragem betht ks and eRiradingrtBe REulbMGnikh AU IolSmBRkL g&frﬂglaalfg&é .
advant ageous all owing the properties of the mxture to be controlled while

retaining sinplicity of manufacture. 15Preferably, the flour m xture has a
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pr ef er abl y.né.ess t han even nore preferably lTess than 170.” Ranges of
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Fal | i ng Nﬂﬁﬁ Hé{rheﬁgﬁ{bﬂﬁqestf%{ﬁxfrﬁ‘ﬂ? Pt BFTO8RYE HELal pha- amyl ase activity in

f1 our.10A high HFN indi cates | ow al pha-anyl ase activity. This neans that the
flour is less dﬁ]%r%%ed .b%{l t he enzg{r.re. 25The Hagberg test is described by S.
Hagberg in Cerea & SIS M8Y FOmBAE oor mggdiousn@ mixdwse ob@we @leas 1y . | n

t he Hagbermgrticelstly ativetdgadusi Agwitignide rproferte aSUREGhikafe B b QoHiroi& G | N
this pr ocess, .t an \ﬁ\{l%’,ﬂtf to ?e analysed is mlled, conventionally in a

hi gh- speed. Aamrsr iy o BHWMS andar d anount of the flour is combined with
a standard anount of water in a standard test tube. The m xture is heated
for a;gtandard i duri whi.ch it is gently agitated 30 and then the
time ilé neasur effﬁef%%]?ly’a{hg{}gjﬂfag}”émfﬁllli’ﬁj‘e’r"g't%agb%gl gﬂ&‘@t%‘t‘fﬂ'ﬁd@?‘%t%r}@é‘ t hr ough
the past e belahi 15k i§ grefeaedichre floftrdblyness (than 256,009 RS mére prdidsorPlenggr 1700 fal
is added tQo_the.tine, duri ich e flour-water mxture 1s heated (60
seconds) thm ﬁs\%‘s{) Floe35fflga?ﬁeféﬁa§!f¥ymn{9nf8@% B’roretlﬁﬁt{"ﬁ@lglgb@rt@ 140 3% be ePloysie Thheat
sanpl e.  4verage HFN Flapte detwvititied\fitvini 1e SIFYk Uf @8 ididu@NdchsiiBont B6urdse0ne;2l t hough
a low gl UII‘S%}.V%OP(} ent is preferred. The percentages or ot her
amounts in thre éjpecﬁf'i cation are by weight unless indicated 5ot herw se and
are sélected fromranges quoted to total 100% A mi xture of biscuit flour

' nat ur f r inth
and whol I'y or %Iélgérga i“zltl}éngd ﬁur%lt)el'rl (I?IPN) gs %H mdﬂ;g%r g thel:'I Slg}clia-amylgse%ctivity in flour.
A high HFN indicates Jow alpha-amylase activity. This means that the flour is less degraded
by the enzyme,

25 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

30 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.

35



flour mxtures of this invention so that the m xture has the

characteristics of a hard flour. This results in a | ow average HFN.

proportion of about 30-70% flour, which has been partially 10or wholly
denatured by heat treatnment, is especiglly preferred. A preferred flour
m xture conprises Anount/%EN 15First flour70 - 30350 Second flour30 -
70220 A further preferred. flour m xture conprises: Amount/%iFN Fi r st

f1 our 60 -40350 E’g’% Nt YR i9py glutengentsrss may b ppes aliiawel prigy siytepueonniisur e
conpri ses: prafepadit / %HFN First fl our 50350 Second fl our50220 5 The
flour mxture is preferably selected by adjustnent of the relative
proportions of the first and second flours conpensate for seasonal
variations in tfie penentapdulothengh@@isantiSs specification are by weight unless indicated

5 otherwise and are selected from ranges quoted to total 100%.

A mixture of biscuit flour and wholly or partially denatured flour may be used in the
flour mixtures of this invention so that the mixture has the characteristics of a hard flour. This
results in a low average HFN. A proportion of about 30-70% flour, which has been partially

10 or wholly denatured by heat treatment, is especially preferred.

A preferred flour mixture comprises

Amount/% HFN
15  First flour 70-30 350
Second flour 30-70 220

A further preferred flour mixture comprises:

20 Amount/% HFN
First flour 60 - 40 350
Second flour 40 - 60 220

A further preferred flour mixture comprises:

25
Amount/% HFN
First flour 50 350
Second flour 50 220
30

35
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G yceryl stearate nmay be used as a processing aid in the flour conposition
to lubricate 5the flour m xture during through the extruder. An anpunt of
about 0.3 to about 1% preferably about 0.6% nay be enpl oyed.

Sodi um bi carbonate may be added as congentional baking powder, for exanple
i ncl udi ng di sodi um di phosphat e BEX baki ng powder manufactured by Thernophos
10l nt er nati onal ..BV,may .be used. The gelling agent may be a

hydr ocol | oi d. ATE%P?‘EH’Q}XW 1§ FRerally Sed“e“eéﬂ“m ﬂ%{*‘é‘&}eﬂgﬁrtg@%ﬁ%? Eronpriigpscof

t r agacant hthe iast aydseeond fphatebinpenklsie fd keagstal vagikitiond in e GdSiduBEAS AWM. i S
especially preferred. M xtures of hydrocolloids may be enployed. 15

Modi fi ed guns and cel | ul ose derivatives for exanpl e carboxynet hyl cel |l ul ose,

net hyl cel | ul osegGigsi moay:ns mpybe wyed iy edeksitlgsEin theEdy bor@idaibn EALbithese and

hydr oxydr opyl, cel |l ul ose. al so be enpl oyed. 20CGuns, especially guar gum
or Iocuégt g‘égﬁurgnﬁlr)#% "Bgﬁﬁ?@iﬁﬁe"m‘&& %%Eoé‘m%&t"?“gﬁ'%t? ghAuhl frRieferably about
3% by wei gittopt pé%e ey dbeyplabpaiit 0. 25 to about 2.5% nore preferably about

0.7 to about 1.3 nost preferably about 1% by wei ght. M xt ures of
two or nore of any of the aforenentioned guns may be used. M xtures 25 of

guar gum and xabddiam bjparhoaste nyebe hdded. as AoiveatibnalBBlinG pofvderafdrnaBmgdm may

al so be enpl.oyed, ,.e.q. about 0, 19 0,75% in addition to the guar gum

The aqueo [Fé Clﬁéeﬁflg i cgllsg()dgﬁne n@%?ogp}tﬁeeﬁe?:}gbqﬁmg nPEEe s U D T RYTEGPROS of
exanpl ¥ f r nteraetiprat 8¥unaydedisédank or ot her container at a | ow pressure

| ocation zone in the extruder so that the 30 6 .flour mxture is partially
extruded prior to addition of the gelling agent. The gelling agent in the
cont ai ner may b"éhepgedi'ﬂ'gwgbxﬁeﬁhyaﬁih hygfdcotl6id SA azmx_ﬁhéj‘z of gddl;@wa%gyglﬂblbyéaﬁmal eISI to
escape prigQr t SE. processi aj.d may be ed to the gelling
agent . Sodelxﬁwfr)?e‘%raa s HrgsRTY S %Fayg&agﬁﬁ?@bﬂgﬁf’t)ﬁ\”tr U E‘l&“ﬁd&é‘&l &%y Bl each
the fl our @peciay ptei@red XMixtseort hydocalohi fiay 6¢ ergiopd. 1% of

15
Modified gums and cellulose derivatives for example carboxymethylcellulose,
methylcellulose, hydroxypropyl methylcellulose, methyl ethyl cellulose and hydroxypropyl
cellulose may also be employed.
20 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
25  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

30
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sodi um net abi sul phite in the gel is particularly preferred. The
extrudate nmay be extruded fromthe outlet of the extruder as a tenperature
above 100C preferably about 110C. The expansi on of water vapour forns air
bubbles within the 10 extrudate so that a porous nmass suitable for mlling
into crunb is obtained after cooling and drying. Heating may be achi eved by
the shear force in the extruder or by megns of external heating. The
extrudate is preferably cut into pieces as it |eaves the extruder so that

i ndi vi dual .flokBmixaubhlartiafy eeededron toidRE, A0 tHeRgllioX RAAS | TR -gefing Qb ifGe

bl ade 'may be | ocated adjacent tgﬁiEXtr der die to cut the energing flow of
extrudat e CALHDFITRAYSE PEFSUESEG & ‘@ Apndfo AUOW gy alr pHbRIES 1o £S6APS RESTEP UST t er
expansi on. The bubbl e pi eces nmay be spheroid or preferably a circul ar,
flattened shape to facilitate drylgﬁ%of the interior, without over drylng of

the exterior regpdrsesspgpienarbesdehindln sbineemik Sodive prabsuritn osqdaim

extruder ( HREphRERAYSE a@fedth BlchdPMOVRE: BinhzNBe edRBoh SAn RIMOGR 31208t A of
i mproved kneadi ng capabilities (across a range of initial particle sizes).

A single seedvn aktapisdighitcdnhegepPBEcRlPreiSs al so benefit from the fact

that, in conparison to single screw extruders, they provide greater process

control and positively conveg the materi al betmeen the flights and el enents
A

on the screws. Aduieiratin pyy by perudobitem thy ailsigldhs onaideras agempgigturaiboser ews
effect a sehfecChe@RbHRLREOQESES $&: tLORn&XNT FUEREr ba'@ouref%ﬁné mk%h%lésowﬁmftﬁg
from processed product being burnt onto the screw barrel/die or otherw se
retai Hed | pctendats spjthay|agporais ieasp puitehle lascmpllige 0t grmBrs ohainpd afieri eepbing antyt h
of tine. Igntdie Hhng WA§HE LMK DDyaRsS SRbS a)lréeymttﬁhr B8uHENr WY SmeARTELYemb) T he
feed zone for the flour™ 30 mxture; ii) the feed zone fof the gelling
agent, andb§atipg- the mixing zone. The TSE therefore acts as a .conplete
processing apparatus in which ingredients are sequentially fed into the
extruder and m xed, forned, extruded and sheared in one continuous process.
The hi gh t enper akharesgudatsais Pecderatly Puitinigi Rigsenas thdcavsehe pevideresonthaieinfiaduply e

bl eacfy ng apgpet %relcésl Zré‘tférﬁiéd RLBSESDahdigh AcdhMBlsetRg K Rkl aﬁcém gachi ng
agent, and destroys h m croorgani snms while mnimzing the 'l oss 35of
nutrients @ﬁﬂﬂﬁévb@ﬂ§“ﬁ%@?%@ﬂ§86ﬂOﬁﬁﬂﬂﬁmﬁﬂéﬁB@@ﬁOfﬁqmwmwmSmwvghh%malwarre
of the TSEyjhBeifeelatkic- mtbatﬂnggle%rn@aﬁe(sgﬁer&@ungr%ferarbgt@&fcngr SRS

subj ect to choice) cooperate to produce a honogeni zed m xture that,

ul ti mat el yshapstodaplitata deying of thewptenpd edthpwogerghyingel th exterisr pewdtce an
expandabl e, foamable or pelletized product Generally, shear (mechanical)
heating is the predom nant process within the extruder, 5although

t enpefat ur e contPreferredi erebadimany makepareaelipelvivsTIve FaTedsy (FH) breawsshifethed
t hrough t%ﬂﬂa%d%x@,? é&klehﬁ%&e@é’lﬁg shd %ﬁwe@queyduhgoea%ﬁﬁuél @&QSSZQ%%CCH} the

ext ruder zone, raw ingredients are fed into the head of
t he ext r udafial patige é'ZfFSP o"rrﬁltlﬁ@ sqigve Pxtrudginsap aiso e gpedg ES Eseaisosbenetit frametheifaétng

zone, the glXfung h&oﬂ%@%@éc%ﬂcxtﬁﬂ&@lﬂd’pﬂm r%oéla@r ﬁr&@&@c&ﬁmi 5}% ERJUGt 1S

formed in the fornlng zone. referre odi nent forns an
expanded proodec tthes prgtesial h@wﬁ%é@sﬂ Eglﬁaéflﬁaleleyleﬂthcqﬂeﬁ@e@f@@npﬁqumﬁ@s tad

pressir es, . oWhid @nfRe iRk S %eetu@%@k@«@teffle& A4 ci@aasng Mssg U el ¥ruGant nQk! ed.

When the mxture 1s torced through the die, the nixture experiences a
change |nlé@hngpﬁéﬁrdka@§§ﬂ$@lmméw@ﬁymgdm@ﬁnamaﬁw|%mnWbum ipgrtaheswisam and

causes t NG EXPARS Ml P bk Y cQHkeObr dtGappARKEE 1l b hRe O

In the TSE, there may be essentially three regions, namely: 1) the feed zone for the flour

30 mixture; i) 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

35 of nutrients or flavours in the food being produced.



15 formthe "bubble". A circular die an array of circular dies nay be

enpl oyed. Preferred dies have a dianeter of 1 to 5 mm Star shaped di es may
be al so used. The swell time in the extruder may be about 3 to 6 seconds.
The crumb in accordance with this investion may be applied to a variety of
food 20substrates including red nmeat, chicken, fish, cheese and vegetable.

The substrate be trea ehand ith a stablllser conposi tion as
di sct osed | n vogyrEsa PR AL o T CAGR st i fisiE desen, I% (B"eimg?afé@m of

@ lhcratcach WEe BESISR 25131@ SetnaRMlChd, AttitdafHS
ggﬁggL?tP35mﬂ@¢suMe o m_) 3 ot g\X%%}§96 496580d|dn$b§£arbonate

S 0 Fl o
(Bex baki nﬁonplg\l}\(ﬂ’p ié’)e%?lBS/EdGaX/ B)fl' \%n@sﬁrg 4138 TRBARRofouRaltPyD Pelikisd t 1. 0%
100. 0% 10 promlceﬂenahlly@ whenr @&Ehﬂmdﬁﬂ(ﬁbﬁtiﬂg isefd Pra@iRiindbR Hrob&s dihinlthPexBHit: €
tw n- SCEEW, s gh %mpera controlsé3 including temperature maintenance) may be achieved through

the use of barrel heaters strategically located along zones of the extruder.

In the feed zone, raw ingredients are fed into the head of the extruder (remote from

the die) from the storage tanks. In the mixing zone, the mixture is homogenized. Finally, the

10 shape of the product is formed in the forming zone. Tn the preferred embodiment, the TSE
forms an expanded product since the process gradually increases temperatures and pressures,

while the moisture content in the mix is accurately controlled. When the mixture is forced
through the die, the mixture experiences a change in atmospheric pressure whereby internal
moisture turns to steam and causes the expansion or puffing out of the cooked mixture to

15 form the "bubble”. A circular die an array of circular dies may be employed. Preferred dies
have a diameter of I to 5 mm. Star shaped dies may be also used. The swell time in the

extruder may be about 3 to 6 seconds.
The crumb in accordance with this invention may be applied to a variety of food
20 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 invention is further described by means of example but not in any limitative sense.

25

30

35




The gelling agent Novatex SC2 was as follows: Guar gunt7.00% 15Sodi um

nmet abi sul phi te33. 00% 100. 00% The Novatex SC2 is then hydrated at 3% in
97% water. This can be done using a paddl e m xer 20but a hi gh shear m xer
is preferred. The hydrated m x should stand for at |east 12 hours after

m xi ng. The ingredients were mxed in a holding tank sited-at the rear of
the extruder. Four flour mxtures were used. 25 Run 1 Hutchinsons Gol den
cake flour (150kg per hour) was m xed with water (35kg per hour) to forma
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 hourE)X.amH{ﬁé extruded m xture was 30 chopped into pieces and all owed
to expand to forpubithbbatiol W8 bréhatdds Edlodsi sture content of 2% w w the
bul k density was_150g.1 -I1. The bubble was dried and mlled and the

resul ting crunb Wa¥ BKB¥E and crisp. Application %%*”a food substrate made a

hard cgumb coat i §giyn] BRartli-RBRRBaKMQMeE) had a shejef |ife exceeding 12
months. 9 Run 2 The flour m xture was: I)-iutchi sons Gol den Queen cake fl our

(HFN 350 50% Glyceryl Monostearate (Abimono S540P) 0.6%
Sait 1.0%
100.0%
10

A Clextral twin-screw machine extruder was used but a Buhler twin-screw extruder may be used.

The gelling agent Novatex 5C2 was as follows:

Guar gum . - 67.00%
15 Sodium metabisulphite 33.00%
100.00%

The Novatex SC2 is then hydrated at 3% in 97% water. This can be done using a paddle mixer
20 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.

25
Run 1
Hutchinsons Golden cake flour (150kg per hour) was mixed with water (35kg per hour) to forﬁ1
a sturry. The slurry was fed into the extruder. The hydrated gelling agent was injected into the
flat zene of the extruder in an amount of 7.5% (13.88 kg per hour). The extruded mixture was
30 chopped into pieces and allowed to expand to form a bubble. When dried to a moisture content

of 2% wiw 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.




Hut chi son Scotch Biscuit flour 16 (HFN 220 50% 5The dry m xture (150 kg
per hour) was bl ended with water (35 kg per hour) to give a slurry (185 kg
per hour) and injected into the extruder. The gel conposition was injected
at 7.5% by weight (13.88 kg per hour). gThe resultant bubble was slightly
lighter snaller and nore conpact. \Wen dried to 2%the bul k density was
182g. 1-1. fuB§r drying and mlling, the crunb was found to be crisp, short
but with a der bite than in Run 1. The crunmb was 10resilient, coated the
product welThe ot migisrestabl e with a shelf |ife exceeding 12 nonths, the

i Lhstyre magrati The flour m xture was:
Egﬂﬂtjg}n gg%@&: ?g%sﬁ"t’&f‘%“ﬁ?f%“?*%ﬁ"ﬁﬂﬁ?%%‘?%{ﬂe (1.50 kg per hour) was
bl ended i ntlgtchmont Sapkoh &imeﬂoumqu%msh%)de Anal ysi 8 for Run iO(yg/IO!;MAX
i 0 . L eve3%h%. 20Ret ai,hed. .on a 3. nm si eve; ()
Ret ai et on15a gGuiThiEh &Y BRAh Smal et O e (3538 PRMSDa0 6BO%ZBIB Thr ough
a 1.00 mm §li8é\ke ROYURDAaRS infecrhplte the cAtrfiden The gawﬁﬂﬁ@sﬁtloﬂﬁa%ﬁeda{dq,?%%doyl n
j m xture was
3‘gggr dggﬁgggg&%ggég% Serlhou?)%(cfﬁg trestu e?'ntt btupbqe fw%|slsﬁ\g,nt{}g]ighte?'usinaller and more
- compact. When dried to 2% the bulk density was 182g.I". After drying and milling, the
crumb was found to be crisp, short but with a harder bite than in Run 1. The crumb was

10 resilient, coated the product well and was stable with a shelf life exceeding 12 months, the

product resisted moisture migration.

Run 3
The flour mixture was:
15 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%
20 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%

25  Example 2
A flour composition was prepared in accordance with example 1, except that the following
flour mixture was used.
Condor 3030 50%
Ooievaar/Bindbloem IAF 2633 50%

30

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

35



Ooi evaar/ Bi ndbl oem 1AF 263350% 30 A Clextral tw n-screw extruder was
used. M xing was undertaken in 50 litre containers using a snmall paddle

m xture in 5x30 kg batches. The 150 kg of the m xture was then poured into
a stainless steel tank for use on the production |ine. The gel was injected
at 7.5% and 10 .produced an expanded bubble with a bul k density of 182 g. I
1 when dried to a noisture content of 2%w w or |ower. The dry
i ngredients (249 kg per hour) were blended with water (68.1 kg per hour) to

Sgive a sl Wddhcdd3h exparkied B@IbINGY 9 buill RensBEbf V82S: I hivB&t @skdab a tadddtart 238t
kil os "per hour). The bubble was wet mlled and dried at a 100C to a

noi sture c@ﬁ?"é’n’f/wc‘}’lf‘%”elm The bul k denS|ty of the dried mlled crunb was
235 gli but the noisture content vvas 2% A5 mmdie was found to give the

best results. 10 Example 3 our COTTPOSI tion was prepared in
accordance with Eb@afiﬁﬁIllﬁfqdlef@(@éﬁ)ﬁgtpﬁfalﬂouf)h‘éerf Slenésai Vidh PRGUFOSH k& Berdoa Lo
used: &'eyggh@%sﬁn?(wﬂltk & hQu, 5&@@&@@@&&%% B8 Wilbs ek AsLrP0%o

The m xture was extruded on a C extral extruder. e bubble was dried to a
noi sture content bel ow 2% and then mlled. Drying was carried out in a

fluid bed dryer @f. @f0nRchsWEA{iRa dm dﬂe&% £%$00°€Qo a mmsturemﬁtelqrdmélpr qgect

was mlled to specific grist sizes and bl ended as required
parti cul ar bpikotusty f traiied miliys aumb say 23l c kerfhp mestse saafest @%%%df\/\ﬁﬂﬁna

pre-dust ( g’FSNag?&lnd't:& QHE Phe @&.‘{i results.

10
Example 3

A flour composition was prepared in accordance with example 1, except that the
following flour miﬁture was used:
Heygates B C.Heat A flour 50%
15 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 {luid bed dryer at around 90°C
for 15 minutes.

20
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

25 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

30 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

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



25 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 184C for up to 3.5 m nutes using
rapeseed oil. The fried product was cryogenically frozen packed and stored
in steel containers at -18C. After storage for 30 days, the products were
heated in an 850Woven for 2.5 mn. The cores of the particles reached a

m ni rum 70C and 30vvere Ieft to stand for”3 m nut es before testing. The
chrysalis of Y d, nd SRl LS ASKRRY npl e
4 phelag’? ecﬁﬁ %S”tgd: %@%5? our § \B&R&h dﬁg%g Sto a concentersgﬁi)‘(a%n of
1% and t he 1ged. \BaSeraﬁamppluaddnstng a ﬂq@pmlammempph@mgnmherrgumb o€ mpanrde Bawvaser
appl i cat or oatin & S Tkl 0

Crunb I\/Bst@?pibeﬁmgg |cafno Sﬁﬁﬁ%ﬁ 1|C}r/ilY§s [ r&ﬂgl %%%gﬁ{w@?%rﬁﬁh%&té
Batt er was ahgphtived thksccmg:d prddeapus dakiafried forappd i S ationtescand fodtfer coaknd inof hot
exampl e 3 was appl.i SI n ster was
Fried & 18aamgha g 3ol oy arh RS b SRRBIET Bl ThCFoREg Pty
fried for u@s td@olkd Swifii @it lasveandhdnuetithey ﬁmoﬁkeedori hntaanhmtnnsi ailihe tprochel  vedts

2.20C or her f nut es t ve the desired r Th oked
product Wa§ 86?51@@3’\}(5“?‘?{1 QF‘#‘ @1 Jas™h glr‘]agpgﬁl? r%gprteﬁrab gaesr{?ore‘ihW h nﬁro%Q

tunnel . ThenPsedaelhwasetsymeent aalby driozen, packed in |rrperneabl e

packagi ng, preferably gas flushed with nitrogen, and stored with a core
tenperature at -25C or lower. 12 Clains 1. A nethod of manufacture of
a crunb coated food product conprising the steps of: 5form ng an agueous

m xture conprising: a flour m xture conprising one or nore flours, sodium
bi carbonate, optional additives selected from processing aids, salts,

col ourants and, water;



10addi ng the m xture into an extruder;
t he extruder;
100C to form an extrudat e;

followed by the step of adding the gel hhng agent to the extruder,

15fol l owed by the step of extruding the resultant m xture of flour

and gelling agent; allowing the extrudate to expand to form a porous

product ;

two or nore flours.

the fl our

dryi ng the product,
202. The process as clained in clai mdc¢laswerein the flour
3. A process as clained in any preceding claimwherein

m xture has a Hagbcrg falling nunber (HFN) bel ow 350. 254.

process asl.cA aketied of marnifaiue & ahentedoatet e diprNubtsoRelian B8 Qeps of: S.
proces;sas(ﬁ nedlkgmﬁnm m4 wherein the HFN i s bel ow 170. 6.
process’ as fogpix RSNy ‘%ﬁ“@ﬁﬂﬁﬂ% clai mwherein the flour mxture
conpri ses bﬂswunn:ktu&&fohmnsm@m omiekd Jouew, partially denatured flour.

process as lalnedgln any preceding claimwherein the flour m xture

conpri ses:

sodium bi :«.}r
noun

process asoptiopal maditiven sdbaddira ploessahgaitld) ealfs) @uraisahdlr € conpri ses:

10

15

20

25

30

35

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;
wherein the step of extruding the mixture is followed by the step of adding the gelling agent
to the extruder,

followed by the step of extruding the resultant mixture of flour mixture and gelling agent;
allowing the extrudate to expand to form a porous product;

drying the product, and

milling the dried product to form a crumb.

2. The process as claimed in claim 1 wherein the flour mixture comprises two or more flours.

3. A process as claimed in any preceding claim wherein the flour mixture has a Hagbcrg
falling number (HFN) below 350.

4. A process as claimed in claim 3 wherein the HFN is below 250.

5. A process as claimed in claim 4 wherein the HFN is below 170.

6. A process as claimed in any preceding claim wherein the flour mixture comprises biscuit

flour and wholly or partially denatured flour.

addi ng an aqueous gelling agent to
extruding the resultant m xture at a tenperature greater than
wherein the step of extruding the mxture is

m xt ure

and mlling the dried product to forma crunb.
m xture conpri ses

A
A
A

13 7. A

? N First flour70 - 30350 5Second flour 30 - 70220 8. A



Amounti % HFN First fl our60-40350 10Second fl our 40-60220 9. A process as
claimed in claim6 wherein the flour m xture conpri ses:

Amounti % HEN First flour50350 15Second fl our 50220 10. A process as
claimed in any preceding clai mwherein,ghe flour mxture includes glyceryl
stearate in an amount of 0.3 to 1% 2011. A process clained in claim 10
wherein the glyceryl stearate is present in an anount of 0.6% 12. A
process as claimed in any preceding claimwherein the gelling agent is a
hydr ocol | oi7dA pRE&sS 2s Aaipicd temy pessedih@iliiRdvticreindhy IPHHRAI @nfpkiglsM Wher ei n t he
gelling agent is selected , fro umnﬁﬁf)i Cc, gumtragacanth, karaya gum and
ghatti gum 14. A proceséné?élmé‘%ai n any of clains Ito 12 wherein the
gel Il i ng agent i §irgdlaor gum76r 30 ocust 3bean gum 30 14 15. A process as

clainmed:in any pf ing abm wherein the gelling agent is guar gum
16. A gsrocess age%ﬁ‘gﬁ?r"gd ?h'wai m 1%5\5/]\her ein the amount of guar gumis from

0.1 to 3% 517. A process as clained in claim16 conprising 0.25%to 2.5%
guar gum ¢ 4 process as claimed in claim 7 wherein the flour mixture comprises:
Amount/% HFN
First flour 60-40 350

10 Second flour  40-60 220

9. A process as claimed in claim 6 wherein the flour mixture comprises:
Amount/% HFN
First flour 50 350
15 Second flour 50 220

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

stearate in an amount of 0.3 to 1%.

20 11. A process claimed in claim 10 wherein the glyceryl stearate is present in an amount of
0.6%.

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

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

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

14. A process as claimed in any of claims 1 to 12 wherein the gelling agent is guar gum or
locust bean gum.

30

35




. A process as clained in claim17 conprising 0.7%to 1.3% guar gum
ig A Brocess as claimed in claim18 conprising 1 %guar gum 10 20. A
process as claimed in any preceding claimwherein the gelling agent
conprises a mxture of guar gum and xapjhan gum 21. A process as
claimed in any preceding claimwherein the gelling agent includes sodium

15net abi s u'l:p '}l Ergce% as c?acl;“ 3 1ntz)1ln)§ lp'lrle:?e lir;[geclmm wherein the gelling agent is guar gum.
16. A process as claimed in claim 15 wherein the amount of guar gum is from 0.1 to 3%.
5 17. A process as claimed in claim 16 comprising 0.25% to 2.5% guar gum.
18. A process as claimed in claim 17 comprising 0.7% to 1.3% guar gum,
19. A process as claimed in claim 18 comprising 1 % guar gum.
10
20. A process as claimed in any preceding claim wherein the gelling agent comprises a

mixture of guar gum and xanthan gum.

21. A process as claimed in any preceding claim wherein the gelling agent includes sodjum

15 metabisulphite or sodium bisulphite

20




