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coating conprises water and about 0.1 to about 5% by dry wei ght 5of:
cel | ul d&ecqyepf thssaizwrate may become dry due to the loss of water.

Attempts have been made to limit the escape of moisture during microwave cooking by

25 coating the product with a composition which forms an impermeable film. This is unsatisfactory
because the natural distribution of water within the coated product is lost through any coating as

steam and due to internal pressure. Furthermore an impenetrable coating or film is detrimental to

the taste and mouth feel of the product.

30 WO97/03572 discloses a method of stabilising a microwave cookable or reheatable
food material by impregnation of the product with a stabiliser composition comprising cellulose

gum, modified starch, polydextrose, xanthan gum, egg albumen and pea starch.

According to a first aspect of the present invention there is provided a method of

35 manufacture of a microwave or thermally cookable or reheatable food product wherein the
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The netofiod of the present invention confers the advantage that coating of

pi eces of neat, poultry or fish with a pre- before applying a batter
conposition is avoFﬁLﬁ&w@?glof a 25 pre-dugggﬁés t he di sadvantage that the
pre-dust powder i s dJgamsf@nfied to the batteysgpnposition during the course
of a manufacturing process leading to an increase in viscosity and a change
in the chenical cohpdoreliaah of the batter.20B8%, the pre-dust can becone
airborne leading tg gontanination OJ adjaCﬁQE ﬁguipnent and a potenti al
hazard. This is paPFi%ﬂ%?P?@mﬁ?%gﬁgantageo S 9 | arge scal e i ndustri al
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scal e production of food products, for exanple, having a throughput of nore
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m Xt ur es t heoptbnal Aurgher irpddierps;ot ei n i sol ate is 35soya protein isolate. Use
of egg al bun%gplg/isngpz{ SIS?E:IFu%gb coating of fine crumb to the aqueous coating to form a layer of
15 fine crumb encasing the substrate;

applying a batter composition to the first crumb coating to form a batter coating;

and optionally applying a second crumb coating of outer crumb to the batter coating.

The amount of modified starch in the stabiliser composition is preferably from about
20 15% to about 40%, more preferably from about 15% to about 40%, more preferably from about
15% to about 35%.

The method of the present invention confers the advantage that coating of pieces of

meat, poultry or fish with a pre-dust before applying a batter composition is avoided. Use of a

25 pre-dust has the disadvantage that the pre-dust powder is transferred to the batter composition
during the course of a manufacturing process leading to an increase in viscosity and a change in

the chemical composition of the batter. Also, the pre-dust can become airborne leading to
contamination of adjacent equipment and a potential hazard. This is particularly
disadvantageous in large scale industrial production. The invention finds particular application

30 in commercial scale production of food products, for example, having a throughput of more than

50kg/hr, for example more than 100 kg/hr, preferably more than 500 kg/hr.

The protein containing component may comprise ingredients selected from the group
consisting of: egg albumen, protein isolate and mixtures thereof. A suitable protein isolate is

35 soya protein isolate. Use of egg albumen is preferred.
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consi sting of: egg al bunen, whey protein, protein isolate and m xtures

thereof. A suitable 30protein isolate is soya protein isolate. Use of egg
al bunen i s plef@rafaged aspect of the invention the stabiliser composition comprises an aqueous

solution of:

cellulose gum 5-25%
modified starch 16-50%
15 thickener component 32-79%

wherein the percentages of the ingredients are by dry weight and are selected from the

ranges quoted to total 100%.

The amount of modified starch in the stabiliser composition is preferably from about

20 16% to about 45%, more preferably from about 16% to about 40%, especially from about 16%
to about 35% by dry weight.

Preferably the thickener component comprises as percentages of the stabiliser

composition by dry weight:

polydextrose 30-55%
25 proteinaceous component 1-20%
hydrocolloid 1-10%

The proteinaceous component may comprise ingredients selected from the group
consisting of: egg albumen, whey protein, protein isolate and mixtures thereof. A suitable

30 protein isolate is soya protein isolate. Use of egg albumen is preferred.

Suitable hydrocolloids may be selected from the group consisting of xanthan gum,
carageenan gum, guar gum and mixtures thereof. Use of xanthan gum, guar gum or mixtures

thereof is particularly preferred Use of xanthan gum or a mixture of hydrocolloids containing
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In a preferred embodiment the stabiliser composition comprises an aqueous solution of:

cellulose gum 5-25%
modified starch 16-35%
15 polydextrose 30-55%
hydrocolloid 1-10%
egg albumen 1-20%

wherein the percentages of the ingredients are by dry weight and are selected from the

ranges quoted to total 100%.

20
A particularly preferred stabiliser composition comprises:
cellulose gum 10-20%
modified starch 20-30%
polydextrose 35-45%
25 hydrocolloid 3-10%
egg albumen 3-18%
The preferred hydrocolloid is xanthan gum or a mixture of hydrocolloids containing
xanthan gum.
30

An especially preferred stabiliser composition comprises:

cellulose gum 15%
modified starch 24%
polydextrose 40%

35 xanthan gum 6%



25hydr ocol | 0i d3-10% egg al bunen3- 18% The preferred hydrocolloid is
xant han gumor a m xture of hydrocol | oi ds cont ai ni ng xant han gum 30 An

especi al Iwopnefmsised stabiliser conposi % on conpri ses: ee€erial2065005515%
nodi fied starch24% pol ydext rose40% 35xant han gunb% 5 WO

2011/ 086381PCT/ GB2011/ 050055 egg al bunenl15% Tot al 100% 5Pref erably the

aqueous coating cosp@sibtmen conprisess®ater and 0.1 to 5% by dry wei ght
cel | ul ose guni5-35% nodi fied st arch15 35% hydr ocol | oi d20- 30% 10egg
al bumen10- 20% Total 100%
5 Preferably the aqueous coating composition comprises water and 0.1 to 5% by dry
weight of:
cellulose gum 15-35%
modified starch 15-35%
hydrocolloid 20-30%
10 egg albumen 10-20%

wherein the percentages of the ingredients are by dry weight and are selected from the

ranges quoted to total 100%.

The aqueous coating may be a viscous aqueous solution, may be thixotropic, or may be
15 a gel which forms a solid or semi-solid consistency when not subjected to shear. The aqueous
coating is preferably a free flowing viscous fluid or gel and may be referred in this specification

as a “gel” or “aqueous coating” for convenience.

The preferred hydrocolloid in the aqueous coating composition is xanthan gum or a

20 mixture of hydrocolloids containing xanthan gum.

The aqueous coating composition is preferably dissolved or dispersed in water to form a
viscous solution or gel with a solids content of about 0.1% to 5%, preferably about 0.3% to 3%,

more preferably about 1%.

25
The aqueous stabiliser is preferably dissolved or dispersed in water to give a solution
with a solids content of about 0.1% to about 20%, preferably 1% to about 8%, more preferably
about 3% to about 5%.
30 Preferred cellulose gums may be selected from the group consisting of: methyl

cellulose, hydroxypropyl methyl cellulose and carboxymethyl cellulose. Methyl cellulose or
cellulose ethers particularly as sold under the trade mark METHOCEL A4M is especially

preferred. An amount of about 10%, preferably about 15% is particularly preferred.

of :
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The

Further ingredients may be used as necessary. For example flavourings, preservatives

or colourants may be added.

25
Preferred stabiliser or aqueous coating compositions do not contain substantial amounts
of other starches. In particularly preferred embodiments one or both of the stabiliser and
aqueous coating compositions consist essentially of the disclosed ingredients, that, is no further
ingredients are present in sufficient amounts to alter the essential properties of the composition.
30 More preferably there are no further ingredients in the stabiliser and aqueous coating

compositions.

According to a second aspect of this invention a microwave or thermally cookable or
reheatable food product comprises a substrate comprising pieces of poultry, fish, red meat,

35 vegetable, dairy or processed foods;



protein isolate is soya protein isolate. Use of egg al bunen is preferred.
Further ingredients may be used as necessary. For exanpl e flavouri ngs,
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30More preferably tharg.akgano further ingregignts in the stabiliser and
aqueous coating conpositions. According to a second aspect of
thhs invention a nmhgdowsledor thermal |y codkd®ice or reheatabl e food product
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35veget abl e, dai ryPEﬂielﬁ?%g‘é%“s 58ds; 7 V&SP% 1/ 086381PCT/ GB2011/ 050055 a
coating of an aqueous coating applied to the substrate; wherein the agueous
coating conprises water and 0.1 to 5% by dry wei ght of: cellul ose guml5-35%
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conponent nayn @BHYPHA Ler efgrusesicawnb appliedde die Batteheqaleggr oup consi sting of:

egg al bunen, whey protein, protein isolate and m xtures thereof. A suitable

15protein isolate is soya protein isolate. Use of egg al bunmen is preferred.
The proteinaceous component may comprise ingredients selected from the group

consisting of: egg albumen, whey protein, protein isolate and mixtures thereof. A suitable

15 protein isolate is soya protein isolate. Use of egg albumen is preferred.

Preferably the substrate is impregnated with a stabiliser composition before coating with

the aqueous coating. Use of a stabiliser is especially preferred for microwaveable products.

20 For thermally cookable or reheatable food products the step of impregnation of the

substrate with the stabiliser may be omitted.

The stabiliser may comprise a composition as described above with reference to the first

and second aspects of the invention or may be as disclosed in W0O97/03572.

25
Preferably the aqueous coating comprises water and 0.1 — 5% by dry weight of:
cellulose gum 15-35%
modified starch 15-35%
hydrocolloid 20-30%
30 egg albumen 10-20%

A particularly preferred aqueous coating composition comprises:
cellulose gum 20-30%
modified starch 20-40%
35 hydrocolloid 20-40%



Preferably the substrate is inpregnated with a stabiliser conposition

before coating with the aqueous coati n%. Use of a stabiliser is especially

pr ef er r edwban1mseisowaveabl e products. Z0For thermal |y ceckaiB2e11a050055

reheat abl e food products the step of inpregnation of the substrate with the

stabiliser may be om tted. The stabiliser may conprise a conposition

as described aboveeyys tlbuefier ence tol10-Be%first and second aspects of the

i nvention or nmay be as disclosed in W97/03572. 25 Preferably the aqueous

coating conprises water and 0.1 - 5% by dry weight of: cellul ose gunil5-35%
modi fi ed st anghdsedato fgmagghwugzgatﬁ@%ooagmoem PRAA0- 20% A part i cul ar |y

preferred aqueou ng conposition | ses ul ose gunf0- 30%
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2011/ 0863818PCT/ GB20 050055 eg gg nlO 30% An especially
preferred aqueous &Y: Fel‘ﬁigg acrﬁlh“pom ti orP €onprises: 5cellul ose gunm5% nodified
starch35% xanthan gum 25%
egg albumen 15%
Total 100%
10

In a particularly preferred embodiments of the invention a first coating of fine crumb is

applied to the aqueous coating solution.

Advantageously the fine crumb has a particle size of about 0.1 to about 1mm, preferably

15 about 0.25 to about 0.9mm. Smaller particles for example crumb dust may be used. A Imm
mesh sieve may be used to screen larger particles from the fines. The fine crumb may comprise

fines resultant from milling during manufacture of crumb used for the exterior coating of a food

product.

20 Untreated fines may be used, for example pin head rusk. However use of pin head rusk
may not be preferred for certain applications due to a tendency to form a moist or slimy coating
caused by picking up of water from contact with the aqueous coating or gel or from a batter

composition applied to the fine crumb layer.

25 Preferably crumb fines incorporating a hydrocolloid may be employed. The
hydrocolloid may be selected from guar gum, xanthan gum or mixtures thereof. Use of a
hydrocolloid may provide a degree of water resistance to the fines reducing any tendency to pick
up moisture from adjacent gel or batter layers. Use of fines resulting from the process for

manufacture of crumb as disclosed in WO 2010/001101 is especially preferred.
30

Application of a first coating of crumb fines may be difficult without use of an aqueous
coating or gel applied as a pre-coat as disclosed above since the fines will not adhere sufficiently
to a dry substrate such as a conventional pre-dust. Use of the aqueous coating or gel coating has
the additional advantage that the fines layer may adhere to the substrate providing a complete

35 covering or shell surrounding the stabilised substrate to reduce the escape of water vapour or
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| ayer . %E i SR ESP @"hwrf’ uﬁgglngﬁ%@&?&%ti ng a hydrocolloid may be
enpl oyed. The hydrocol | oid may be sel ected from guar gum xanthan gum or

m xtures thereof. Use of a hydrocolloid may provide a degree of water
resi stance ta fdndinfg ﬂ%@her ewodi }?gelarryﬁyt@d@‘rmﬁ 107 pofctheuweighi of tirce sthbibingd

dj I f h f
manat aottra <oferehiny cadh SN e e Biler B8 Pk e b dpeci al Ly

preferred. 30 Appllcatlon of a first coating of crunb fines nay be
difficult without use of an aqueous coating or gel applied as a pre-coat as
di scl osed abdPHowingcaprlisation wésthy fiinst gemiadmesoatingfof | atientmay b applieg by

substr I p q r

gol - codtiss ieifd SRR shaRAlor e o ER R o PRE TSR R, |
t he sulbsthe dhtgerpiyey hdedugdaueo rrpineli eoading @mzrbemj)pbed shefdratd ytwe @i agatihpeof
stabilised substrate to_ reduce the escape of water vap

ur or,. 9 WO |
2011/ 0SBYRY PrETAREBSH1 D OBB0SRINg et O%rargeétpa&erﬂrsnﬁﬂpwg Y. 2 BEer cartingnolof
aqueys: 1Lg £ ablws, § L+ o+iQks @ conpl ete coating on the
su strate all%ge\néng agLe“g}i&‘%ﬁ o%%éﬁe]% 5@ I%Pr%e scrurrb to the entire surface
form ng an integral shell of the fine crunmb. 5The first crumb coating may
be app 'W?Sh“ﬁr]ggpggqeg,:@gn&gﬁﬁg&é BP LS ShRE erilf ShdhE conprivds FRRicleS Dalihg a
size of 1-3mm preferably about 2mm or larger as appropriate. The crumb may be applied in

excess using a crumb applicator with surplus shaken off. The crumb coated substrate may be

20 passed through a roller to improve adhesion.

A second outer coating of smaller particles of crumb for example having a size from
about 0.2 to about 2mm and preferably about 0.5 to about Imm may be applied dependent on the
size of the substrate and the dimensions of the first outer crumb. Use of two crumb layers forms

25 an integral coating without the batter layer being visible. A roller may be used to improve

adhesion of the second crumb coating.

This invention also provides a dry composition for hydration to form a stabiliser or an
aqueous coating in accordance with previous aspects of this invention.
30
A method of stabilisation and stabiliser compositions in accordance with this invention
may be used for coated products such as crumbed or pastry enrobed products. In addition the
composition may be used for uncoated products including cooked meat, for example sausages

and fish. Vegetables and fruit may also be stabilised.



A |l oading of the crunb | ayer may be about 5-10% of the weight of the
stabilised substrate, dependent on the1§ize of the substrate particles and
ot her facwore11/086381 Fol |l owi ng application of the fi PSt/GB20miMN50@5coati ng
of batter may be applied by i mersion using a tenpura applicator or other
conveni ent apparatus. Follow ng application ofthe batter |ayer a second
outer crunb dbatmdifodvapy ieclagpiheattp v @pdriabh wedond @UlkercR@ti agsingfto eieunb
are applied, the first coating being of larger particles followed by a

f ur t hedMPEERRAE CoHHed ORI Fer particles to fill any gaps between the |arger
particles. In a preferred enbodi ment the first outer crunmb coating
conprises particles having a size of 1-3mm preferably about 2mm or | arger
asb appr opr i atéebatieheoatingnoayrhy apicdppltheshbstratex desgtabki gtenceatinghs dipplobaiat or

with surplu haken off. . The cr Le bstra e 20passed .t hr ough
B ¢ ol & Rub U B bearduighoNo TO0B P RNEE 13 ddiure pObals AfeBriE N un
parti cligrfirated UMD fherspeXatRida PRYeRRnde $oZ81 PuBsePoWlecbhadivily AROMIngZHM
and preferably about 0.5 to about | mMm nay be applied dependent on the size
of the dswlssed mt WQAGBA0Re ndiyrbenvs¢édbns of the first outer crunb. Use of two
crunb layers forns 25an integral coating w thout the batter |ayer being
visible. Aroller my be used to inprove adhesion of the second crunb

ceat i ng. A crlipits cdativigthiyobe apsitdioaié Beseracodfitg.C NTPRSrtddodum®rcdayaly af i on
to forma stabiliser or an aqueous coating in accordance wi th previous
aspect slissfosehiis Wl 29 P/OR1 1B the disclgguppeohonhich istiapeppeedi dn tarille present
stabili . i i ce with this invention may be used for
coated’ %%%%%@E?éﬁ%h&§§“%58§§%§%g§9pastry enrobed products. In addition the
conposition may be used for uncoated products including cooked neat, for
exanpl e sausages and, fish. Vegetables and fruif may also be stabilised. WO
2011/ 086381 16%@:%}1@9@ ng/ coated progygt may hoHieARd ity Tiren d et Y peqPIsIr

appl yi ng,& second or further batter coating to the inpregnated coated
substrate. 5A batter coating may be applied to the substrate. A suitable
batter coating is disclosed in our UK patent application No 1000647.6 fil ed

15 January 2010, the di,sclosure of whi.ch js incorporated into the
sheortionti aThE 5ot s aitghte S REE el il & R R B[ FErb bk pefoms
di scl ogg&ludife MWER/MBR LR TR REMUS@Faye IR An Cf Wi G RAhI A@nRYriesARBIRd t O
the batter coating. A preferred crunb coating is disclosed in VWO

2010/ 0Geq@fry. phan elvesalsogur eongfinatisingih misromage ppbecventianal hentinge present
S &cification for all purposes by reference. The battered and/or crunb
coated product may be fried and then frozen for storage prior

The pieces of the substrate may be whole portions, for example whole muscle portions
such as individual steaks or fillets or larger pieces which may be cut into individual portions after
cooking or reheating. Alternatively the pieces may comprise chopped or comminuted pieces, for

example, nuggets or minced products which may be reformulated into larger portions.

25
The substrate may be impregnated with the stabiliser composition by vacuum
impregnation, soaking or injection.
Stabiliser compositions in accordance with this invention can confer several advantages.
30 Application of a predust is avoided, preventing problems arising from dispersion of dust in the

manufacturing environment. Furthermore the transmission of dust into a batter composition used
in a subsequent coating step is avoided, preventing an increase in viscosity of the batter during
use. The aqueous coating or gel coating exhibits good adhesion to the impregnated substrate.
Adhesion of subsequently applied crumb or other fine particles is facilitated. The aqueous

35 coating or gel coating also serves as an additional barrier to loss of moisture from the substrate



15t 0 use. The coated product, whether frozen, chilled or fresh, may
be reheated or cooked before use using1 n oven selected from a m crowave

oven, a cwoventdsessal oven or grill, shallow or deep fryPCOGENIINIFSUSI NG a
conbi na . f .M c nti.qQnalk i - o s. of
ConCLnShRR A SRS ARG ANA AN WARRL D g v b PAESSU L

as i ndibeliehed! that gekgel abafing kempoditiod ad@es piott@s sabipidy f@yh bR cirt andtddso

i ndi vi dual portions after cooking or reheating. Alternatively the pieces
may conpivEsas eHEpiddodat piskip RyttBe cpice deidinggimpairaiept af theuldyous obtheyreiged
pr oduct [ I i . i . .

bt r AT B A M R O e SRR Bbutes [ HETnofure

i pr egranteotef thoakt dgring coakjirecerireleatiBg.abi | i ser conpositions in accordance
with this invention can confer several advantages. 30 Application of a
predust is avoi ded, preventing problens arising fromdispersion of dust in

the manuf act Wt FRRRRREs rdfdlfdd BRI spelBichlia 8RSk QBhAfnlcy $tdiddM P a
batter conposition used in a subsequent coating step i$ avoi ded, preventing
an i ncrogeswise ang prgcelsrted foin atherahgastquotedup itotgl 1WH&. The aqueous coating or
gel coating exhibits good adhesion to the inpregnated substrate. Adhesion
of subsequently applied crunb or other fine particles is facilitated. The
agpieous 35coghk Mg eatiodR! fufBaldengibal $9 nSRhY 68cx@mpdb@ddt I Aalmidareiseiset 0

| oss of moisture fromthe substrate W) 2011/08638111PCT/ GB2011/ 050055

during the subsequent m crowave heating stage. Wthout w shing to be bound

by theory itE&? gﬁJfg%ggmégg%nbgﬁkgpl coating conposition adsorbs noisture
escaping fro es as a barrier to fat pickup by the
core, avoi di ngsthtifisdricompbsiodn hepfepa¢dusingthd folowoigeinglediengnat i on of t he
core with an aqueous solution of the stabiliser contributes to the noisture
5content of the corE@Hﬁk?ﬁg cooki ng or reheati%g. Amount s and
percent ages referre i i Whigation by wei ght unl ess

i ndi cat ed othermﬁseg%%gmggg&ggﬁgggggA%§§n1any ?%gges gquoted to total 100%
10The invention is moediftedstadds@heheitio)by neans 24.0exanpl e but not in any
limtative sense. Ex le 1 Stabiliser Cbnposi%' n A stabiliser

conposi tion was prePAVEFUGE ng the fol | owing | gﬁedients:- | ngr edi ent %

cel lul ose gum (Met hegghan M 15. 0 nodi fied stargly (Thernflo)24.0

pol ydext r ose40. 0 xant han gun®t. 0

egg albumen 15.0
Total 100.0
15 Example 2 General-Purpose Stabiliser Composition

A composition of the following ingredients was used to form a viscous fluid coating

composition
Methylcellulose 15%
modified starch (Thermflo) 24%
20 egg albumen 15%
xanthan gum 6%
polydextrose 40%
100%

25
The composition was dissolved in water to produce a solution with a concentration
suitable to stabilise the particular substrate in use. This general purpose formula may be

modified to increase its efficiency in specific substrates. The above formula may be modified by



egg al bunenl5.0 Total 100. 0 15Exanpl e 2 Ceneral - Purpose Stabiliser

Conposi tion A conposi tion of tq follow ng ingredients was used to
forma viwoausl/dsmsild coating conposition Methyl cel |l ul osetsGBodVSNEd st ar ch
(Thernf % %, 0% T
et FloR R0, 3 RUTENISPAAACL R UTERA029) ARHHS SRR AN
concent(TrﬁrdbMark)swbmgbé@ckébaédo&hhgllyse the particul ar subst rate in use. This
general purpose fornmula may be nodified to increase its efficiency in
specific substrates. The above fornula may be nodified by WO

2011/ 0863811%&%@%@9%%9915&%9%%ﬁ%ﬁilfs%%oﬁ@os%&r{' c acid (up to 1% and
ascorbi c aci (Litesse Il (Trade Mark))
bed ng reducedhactppdivdgl mixtiseawmd parBaly Hycbp@dahmtrmbm‘ndShabpbmsénnto a bowl
Conposi i on dry . powder Xt ure _was par |aII b

Chen_ pOUPRT S DooH AP PEHOEeen THe FHRS Enrgeris thbiaby by fsted

three miREk€8atBE hydfatédl dirdaug rlﬁltﬂ?éjboxiﬁ"éldﬁp&t Hr@qlﬁﬁa'a bﬁlt&hﬁ‘t’i@ﬁf@h@'sfaﬁﬁis&ﬂ in
the bowl chopper if required. Alternati the stabiliser may be hydrated
usi ng andyi grhyslrased usin e highisheas aniwert fittes! \g@lnegaier@imumehh@hd. 10Exanpl e 4 -
| mpregnation of the Substrate with the Stabiliser Conposition A
chicken m xture for chicken di ppers or nuggets was prepared with the

fed | owl ng comgesble PNInteEiAHWAST HeeRBERde dsthahdSibiliskt Uspositfonan
alternative to use of a hydrated stabiliser conposition. The stabiliser of
Exanpl e 1 wa$ gBisken arrtakefrrefhickengfippas or nuggets was prepared with the following

composition which was prepared as a dry mixture, as an alternative to use of a hydrated stabiliser

composition. The stabiliser of Example 1 was used.

chicken emulsion 20%

15 skin — 3mm 18%
chicken breast — 10mm 50%

water 2%

rusk 2%

stabiliser (Example 1) 5%

20 seasoning 3%
100%

The chicken breast was chilled to -3°C and minced using a 10mm plate. After mincing,
25 the temperature was 0-3°C. Water was added with mixing. A chicken emulsion comprising the

following ingredients was added with mixing:

chicken skin 44%
water 449
soya isolate 11%
salt 1%
100%

The stabiliser in accordance to Example 1 was added and mixed thoroughly. Rusk was

added with mixing following by seasoning. A dry powder flavouring was preferred. The



15skin - 3mil8% chi cken breast - | OmMb0% wat er 2% rusk2% st abi | i ser (Exanpl e
1) 5% 20seasoni ng3% 100% The qpi cken breast was chilled to -3C and
m nced uswOQoH/ds&¥sm pl ate. After m ncing, 25the tenperaPdTABMB/GOGE. WAt er

o > g / ‘ i e I .
Fnar od Sap i Vas oo R S LR SR ML DR, D BEDEin e o
11% saltd fokth anlddd@0ous stabiliser solution in situ.

A vacuum was applied to the mixture to consolidate the structure following which the

5 chicken mixture was chilled to -3°C and formed into shaped pieces.

A similar procedure was used for other comminuted meat products. Large particulate

cores may be manufactured using a similar method.

10 Example 5 — Impregnation of a Chicken Mixture with the Stabiliser Composition
chicken breast meat (13mm) 79%
salt 1%
water 12%
stabiliser (Example 1) 5%
15 inuline and seasoning 3%
100%

Example 6 — Impregnation of a Fish Mixture with a Stabiliser Composition

cod fillet blocks (partially thawed) 85.8%

20 salt 0.9%
water 4.6%
stabiliser (Example 1) 4.8%
fish binder 3.9%
100%
25 Example 7 Batter Coating Composition

A batter coating composition was prepared by mixing the following ingredients:

Ingredient %

soya flour (Hisoy) 29.0
high amylase starch (Hylon 7) 28.8
maize flour 19.2
whole egg (Henningsen W1) 14.0
glyceryl monostearate 02.0

D-xylose 02.0



WO 2011/ 08638113PCT/ GB2011/ 050055 conposition was allowed to dissolve in
use in water which was present in the §ybstrate in order to form an aqueous
stabi |l i sewO=01wi8633m i n situ. A vacuum was applriGgatotimnsodse

m xture to consolid t e foll ow ng hch the 5chicken m xture
was chilled to -3C %%go gﬁlﬁegﬁ#&%{gshaped pi ece\smb A sim|lar procedure
was used for other gemgumuted neat products. Lange particulate cores nmay be
manuf actured using a simlar, nethod. 10Exanple 5 _- Inpregnation of a

Chi cken M xture w t¥PRBIvSt BiBYPPREE Conpositi onOchi cken breast neat

(13mm) 79% sal t 1% wal 16t hpYhStakid i ser (Exanpl e 19{57% 15i nul i ne and

seasoni ng3% 100% Exanple 6 - Inpregnation of a Fish Mxture with a

St abi | i ser Conposi t sadiug acidfpiytdpbbspghbhecks (parti 84y t hawed) 85. 8%

20sal t 0. 9% wat er 4. 6% st abi | | ser BlgEx&gpl e 1)4.8%fish binder3.9% 100%
25Exanpl e 7 Batter ’i“?’fd{”@fﬂ? rMMdn A batteP-*coating conposition was
prepared by m xing fipg, §alh@ ng ingredients: (]

100%

The batter can be mixed in batches using a Silverson DX high shear mixer on a gantry
30 with a slotted disintegrating head. Batches were mixed in the ratio of 25 kilos water to 12.5 kilos
dry batter powder in a vat with a diameter of 68 cm. Thereafter, the mix was diluted as required

for example to give a ratio of water: powder of 2.4:1.

In full scale production the batter ingredients were mixed in a ratio of water: powder of

35 2.4:1 using two 200 litre stainless steel vessels linked by a pump and an inline Silverson mixer
with a high shear slotted disintegrating head. One tank was fitted with a paddle and was filled

with water at 15-20°C. The dry ingredients were added to the water and wetted by rotation of the

paddle. The second tank was fitted with a cooling jacket and a return pipe to the first vessel.

The batter mixture was circulated through the high shear head until a temperature of 42°C was

40 reached by mechanical heat transfer. The start temperature of the water may be increased to
reduce mixing time. When 42°C was reached, the mixing and enzymolysis were complete. The

batter was transferred to the second vessel and cooled. A heat exchanger may be used to cool the

mixture. After cooling, the batter was pumped into a tempura type batter applicator.
45 The viscosity in the batter mixture was in the range 550 — 650 cP as measured by a
number 3 spindle at 60rpm. The batter was found to give a good rate of pickup and a

crisp coating after frying.

Example 8 Aqueous Coating Composition

50 The following mixture was prepared:



| ngredi ent % soya flour (Hi soy)29.0 high anyl ase starch (Hylon 7)28.8 nui ze
flourl1l9.2 whol e egg (Henni ngsen W) 14.2 gl yceryl nono stearate02.0

D xyl 0seOR0CQ011vB638011/ 08638114PCT/ GB20 %/ 050055 nonosodiPamigaospisaisel. 90
guar guml. O ammoni um bi car bonat e0. 7 gl ucono-D-1 act one0. 7 sodi um aci d

pyr ophosphat e0. 4 t hi ckener (Methocel A4MO0. 2 al pha anyl ase0.1 100% The
batter can be m xed moditiad ethes (Tbémgloa Sidsver son DX hi gh shear m xer on a
gantry 30 with a slotted disintegrating head. Batches were nm xed in the
ratio of 25 kilos wdbickenres (MsthocgliAgd) drySfatter powder in a vat with a

di aneter of 68 cm Tﬂﬁ{h%ﬁfghﬁ{, the m x \_/\%%ji luted as required for exanple
to give aratio of water: “powder of 2.4:1. In full scale production the
batter ingredients wegalbumead in a ratio 16fe wat er: powder of

100%

The mixture was dissolved in water to form a 1% solution using a CFS Scanbrine mixer with
paddle agitation. The solution was left to stand for 24 hours to form a fully hydrated gel or

10 viscous aqueous solution

The aqueous coating was applied to impregnated substrates of Examples 4 to 7 using a

tempura type batter applicator in which the substrate particles were dipped.

15 A pump is necessary to run the machine but after a short while bubbles form in the
solution or gel in the applicator. To prevent this problem food grade anti foaming agents can be
used.  Polydimethylsiloxane is preferred but calcium alginate, methyl ethyl cellulose,

methylphenylpolysiloxane or polyethylene glycol can be used.

20 Example 9 Crumb Application
A crumb was prepared as disclosed in WO 2010/001101, the disclosure of which is

incorporated herein by reference for all purposes.

Following application of the aqueous coating as described in Example &, a fine crumb
25 was applied with a mesh size less than Imm or such as may be described as a dust, using a CFS

Crumbmaster breadcrumb applicator.

The fine crumb coated impregnated substrate was passed through the batter of Example
7 in a tempura batter applicator.
30
A 2mm crumb was applied in a second CFS Crumbmaster breadcrumb applicator with
slight pressure from a roller. Particles were passed through a third CFS Crumbmaster

breadcrumb applicator to infill with a Imm crumb using light pressure from a roller.



35 2.4:1 using two 200 litre stainless steel vessels |inked by a punp and
an inline Silverson mxer with a high pear slotted disintegrating head.
One tank wa0fiastisd with a paddle and was filled wth weCEGEN111BOBOC. The
dry ingredients were added to the water and wetted by rotation of the
paddl e. The second tank was fitted with a cooling jacket and a return pipe
to the first Bxasprl 10 Alghehmtitcookinp Xt ur e mas circulated t hrough the high
shear head until a tenperature of 42C was ached by mechani cal heat

transfer. Thdhgcapted puhitpatest fxampte & was %?@én Pﬁﬁ'y ﬁs@ iaﬁ%%ee%gééort oMiEHeicd)

m Xi ng e [ I

ol o e e e e o e g L MR e BB ey
heat exotiaimgesf thaypabteclass @dter drydoo| the kkeremiextparagure AfdseT4d e B6IC.ngA striad lostt dler
was punped . into.a teppura e.batt r a pllcator The viscosity in_ the
bat t or TREHFS Qe EhOEhE 1hGvasD TR0 P e HdB oYY SRR SO
spi ndl gyake HARRIBE ofe batter was found to give a good rate of pickup and a
crisp coatlng after frying. Exanpl e 8 Aqueous Coati ng
Conposition 50The following m xture was prepared: WO

2011/ 08638115PCT/ GB2011/ 050055 nodi fied starch (Thernfl o0)35% t hi ckener
(Met hocel A4M 25% xant han gun25% egg al bunen15% 100% The m xture was
di ssolved in water to forma 1% solution using a CFS Scanbrine m xer with
paddl e agitation. The solution was left to stand for 24 hours to forma
fully hydrated gel or 10vi scous aqueous sol ution The aqueous coati ng
was applied to inpregnated substrates of Exanples 4 to 7 using a tenpura
type batter applicator in which the substrate particles were di pped. 15A
punp i s necessary to run the nmachine but after a short while bubbles form
in the solution or gel in the applicator. To prevent this problem food
grade anti foam ng agents can be used. Pol ydi net hyl sil oxane is preferred
but cal cium al gi nate, nmethyl ethyl cellul ose, nethyl phenyl pol ysil oxane or

pol yet hyl ene gl ycol can be used. 20Exanple 9 Crunb Application A
crunb was prepared as disclosed in WO 2010/ 001101, the disclosure of which
is incorporated herein by reference for all purposes. Fol | owi ng

application of the aqueous coating as described in Exanple 8, a fine crunb
25was applied with a nmesh size less than | nmor such as may be described as
a dust, using a CFS Crunbmaster breadcrunb applicator.



The fine crunb coated inpregnated substrate was passed through the batter
of Exanple 7 in a tenpura batter appliqgtor. 30 A 2mm crunb was
appl i ed iwoaosesessd CFS Crunbnaster breadcrunb appli cat @cTwdB2h11g150@pRt
pressure froma roller. Particles were passed through a third CFS

Crunbmast er breadcrunb applicator to infill with a I nmmcrunb using |ight
pressure froma roller. WD 2011/ 08G3BALMGBRCT/ GB2011/ 050055 Exanple 10
Frying and cooki ng The coated substrate of Exanple 9 was fried in

pure, fresh rapeseed oil for 2 minutes 20 seconds approxinmately at

180- 1881C Fﬂah&'i ¥t pﬁnﬁfagﬁaré?é’f“ Hﬁcﬂé%b@ﬁr BEREAN OBKHRAL, &Qﬁaﬁ%‘le%%d Prdind
si ze of e particle ter ry| ng, e core’tenperature was 74 85C. A
snal | | OSWhﬁ‘Ean\ﬂleglblbduﬁSCGDﬂIIBBBS/edSLﬂbﬂleatb cohpsisingf praetsest powdtryt fieh, siesmest e

but this is tly.conpensated for t he uptake of oil. WO

2011/ 0863‘8%?%?%% lfb%ésg’e&%l Om@“l tﬁEPtﬁBﬁo'f manuf acture of a

m crowave or shhemyRl byath ?%lfﬁf?la@ué%ﬁs E@ﬂﬁ%k@&b@sﬁ@&% ﬂﬁé‘éﬁ*é&%t&mer ein the
product conprisés a substrate conprising pieces of poultry, fish, red neat,
veget abl e, f mdieteim thedaﬂuﬁyqu outing chapastitio dompnss iveitergandHe ] e é&som mixture
appl ying _a .coa aqueous coating conposition to the substrate;

wher ei Y {nﬁgmgéﬁfégﬁé @Pl ng conposition conprises water and 0.1 to 5% of a
mxture conpri si ngcayuwl;re uwei ght: 10cel | ul psesguml5- 35% nodi fi ed

st arch15-50% hydr ocol | oi d20- 30% pr ot ei naceous conponent 10- 20%
modified starch 15-50%

hydrocolloid 20-30%
proteinaceous component 10-20%
15 wherein the percentages of the ingredients are selected from the ranges quoted to total

100%:; and
optional further ingredients;
applying a first coating of fine crumb to the aqueous coating to form a layer of fine
crumb encasing the substrate;
20 applying a batter composition to the first coating to form a batter coating;

and optionally applying a layer of outer crumb to the batter coating.

2. A method of manufacture of a food product as claimed in claim 1, wherein the amount of

modified starch in the coating composition is 15 to 35% by dry weight.

25
3. A method of manufacture of a food product claimed in claim 1 or 2, wherein the
substrate is impregnated with a stabiliser composition before coating with the aqueous coating
composition.
30 4. A method of manufacture of a food product as claimed in any preceding claim; wherein

the proteinaceous component is selected from the group consisting of: egg albumen, whey

protein, protein isolate and mixtures thereof.

5. A method of manufacture of a food product as claimed in claim 4; wherein the

35 proteinaceous component is egg albumen.



15wherein the percentages of the ingredients are selected fromthe ranges
quoted to total 100% and optional furtg'uer i ngredi ents; applying a
first coavongiieéisine crunb to the aqueous coating to fmcmmszbay&soossf fine
crunb encasing the substrate; 20applying a batter conposition to the first

coating to faorm atter coating; .and optionall | yin .| ayer of outer
cranb Yo e baefer ¥ e figas 0P iR SR R0 el LR e dip i Shofiit.

as cl aitreepydrbedtiond M9 sklecvddefi@hnhé Beoupravusibtind offxdhihbe dufi 2hGBednan e, gaat i ng
conposition is 15 to 35% by dry weight. 25 3. A nethod of manufacture of a

food preymand mixgiraedercal.claim 1 or 2, wherein the substrate is inpregnated
with a stabl | i ser conposition before coating with the aqueous coatl ng

conpositi 304, t hod .of manu f af rodu t a ai e
ooy o ecedt s dreind SRR ety p apet rifediss o SRTRLAL htmag Pl
t he gr ayproeomst St iselgctedl fr&@gghal E&T&ﬂ)nsi&/ﬁﬁ Y oPf mrﬂm, Hh O @irNeun$ Qh@-trﬁlxﬁﬂéis
m xtures thereof. WO 2011/ 086§ 8118PCT/ GB2011/ 05005%3 6. A net hod of

manuf adhaied. of a food product as clainmed in any preceding claimwherein the
hydrocolloid is selected fromthe group consisting of: xanthan gum

ageen gum umadmxt her eof .. A method of .

uf acture (L)Af nécqflijoog 6?28513 urg <0 cflaoﬂéopr uc&laﬁl %a]gledvﬁeldegi‘ﬁﬁ ?’hg%erem the
hydr oqgldk@odoid&oﬁqirﬁeg ethtifanoiint biex SIHAUR & AREIosHIldEs REud¥aNtahtian gum  guar
gum and m xtures thereof. 108. A met hod of manufacture of a food product as
clainmed in claim?7, wherein the hydrocolloid conprises xanthan gumor a
m xture of. hysdmgth@dlotjmgufan@mmﬁ OQa@mdmahasgﬂmmed in any ofgclaimsiyed.holereih the

Ctabi | Tap e SRl PrE PRS- U TRRh AR Sinufiley difoafliEie " 1
s{mbi | i ser conposi télANoselee! | uI ose §08%- 25% nodi fi ed star ch16 50%

modified starch 16-50%
thickener composition  32-79%

10. A method as claimed in claim 9, wherein the amount of modified starch in the stabiliser

20 composition is 16 to 35% by dry weight.

11. A method of manufacture of a food product as claimed in claim 9, wherein the thickener

composition comprises as a percentage by dry weight of the stabiliser composition:

polydextrose 30-55%
25
12. A method of manufacture of a food product as claimed in claim 9 or 11 wherein the
thickener composition comprises as a percentage by dry weight of the stabiliser composition:
proteinaceous component 1-20%
30 13. A method of manufacture of a food product as claimed in any of claims 9-12; wherein

the thickener comprises as a percentage by dry weight of the stabiliser composition:

hydrocolloid 1-10%

14. A method of manufacture of a food product as claimed in claim 9, wherein the thickener

35 component comprises as a percentage by dry weight of the stabiliser composition:



t hi ckener conposition32-79% 10. A method as clained in claim?9,
wherein the anmount of nodified starch L the stabiliser 20conposition is 16
to 35% byworzgimvessigmt . 11. A net hod of manufacture of a PeEGHEOMICESSas
claimed in claim9, wherein the thickener conposition conprises as a
percentage by dry weight of the stabiliser conposition: pol ydextrose30-55%
25 12. A nethod of poBdeftasture of a food predswt as clainmed in claim9 or
11 wherein the thickener conposition conprises as a percentage by dry

wei ght of the stabPIQEBICCEBHIIRRIEBN: prot dii¥eeous conponent 1-20% 3013. A
met hod of nanufactﬂggoghkﬂdfood product as¢@jmed in any of clains 9-12;
wherein the thickener conprises as a percentage by dry weight of the
st@mbi | i ser conposition: hydrocolloidl-10% WO

2011/ 08638119PCT/ GB2Q11/ 050055 | ydextro sel5-35% pr ot ei naceous o
component 15 20vPH 4P 0L GTRBRARI 6 Sl Prabiet s SHUIRgAn SR UGETLITE SBPIe ood
pr oductcoApritdsainded i s6luBbAoPa MG SISty lWes&lt: conpri ses an aqueous
solution of a m Xture conprising by dry weight: "celTul ose gunb-25% nodi fi ed

st ar ch16- 35% 10pol yelbsteseqeB0- 55% hyai26%ol | oi d1- 10% egg al bunenl- 20%
16. A method of manuf

ture of a foo duct as clained in claim15

wherein the 153tapPFP§%?‘%gﬁbositionﬂ%gﬁ%rises by dry wei ght of the
si@bi | i ser conposi hbRHextrose 30-55%
hydrocolloid 1-10%
egg albumen 1-20%

16. A method of manufacture of a food product as claimed in claim 15 wherein the

15 stabiliser composition comprises by dry weight of the stabiliser composition:
cellulose gum 10-20%
modified starch 20-30%
polydextrose 35-45%
hydrocolloid 3-10%
20 egg albumen 3-18%

17. A method of manufacture of a food product as claimed in claim 16 wherein the

stabiliser composition comprises by dry weight:

cellulose gum 15%
25 modified starch 24%
polydextrose 40%
xanthan gum 6%
egg albumen 15%
Total 100%

30
18. A microwave or thermally cookable or reheatable food product comprising a substrate
comprising pieces of meat, poultry, fish, vegetable, fruit or dairy food, said substrate being

coated with an aqueous coating composition as recited in any of claims 1 to 17.



cel l ul ose guml0-20% nodi fied starch20-30% pol ydext rose35-45%

hydr ocol | oi d3- 10% 20egg al bunen3-18% 1 A net hod of manufacture of a food
product a®OchH/sexs1i n claim 16 wherein Yhe stabiliser C POPMH2011030@S6NPr i ses
by dry weight: cellul ose gunil5% 25nodi fi ed starch24% pol ydextrose40%

xant han gunt% egg al bunenl15% Tot al 100% 30 18. A microwave or thermally
cookabl e 10r reheabablecdoablepieeheatabofdpd ipsddigt as slullnsetdrlatcﬂealﬁprmrwmag the

pi eces of neat, poultry, fish, vegetable, fruit or dairy foaod, said

substr at éu'{féruawg}s eaar@@eﬁt% wHD arstaRi FebTRNRASHIoNAY TR &% MY UK Aslaigs Rited7i n
any of clains 1 to 17. WD 2011/08638120PCT/ GB2011/ 050055 19. A m crowave
cookabl e or reheatable food product as clained in claim 18, wherein the
subst rat €0i s A mpthedmated produrt as chaimd in a8y pmocqiog chinnrwiageineloe a@edoun any
one of clains to 17. 520. s clained in any

d
e ot mEoR I mARBR PR ¢ bttt had P B BB RS Chas T sol i e

content of about 0.3%to about 3% 21. A net hod or food product as clained

in claim20, wherein the agueous coating conposition has a solids content
of about 21% Almethod or food product as claimed in claim 20, wherein the aqueous coating

composition has a solids content of about 1%.
10
22. A microwave or thermally cookable or reheatable food product as claimed in claim 18
to 21, wherein the food product further comprises:
a coating of fine crumb applied to the coating of the coating composition to
form a layer of fine crumb encasing the substrate;
15 a batter composition applied to the layer of fine crumb to form a batter coating;
and

an optional layer of outer crumb applied to the batter coating.

23. A microwave or thermally cookable or reheatable food product as claimed in claim 22;
20 wherein the fine crumb incorporates a hydrocolloid, preferably selected from the group

consisting of: xanthan gum, carageenan gum, guar gum and mixtures thereof.

24. A microwave or thermally cookable or reheatable food product as claimed in claim 23,
wherein the hydrocolloid comprises xanthan gum or a mixture of hydrocolloids including

25 xanthan gum.

25. A microwave or thermally cookable or reheatable food product as claimed in any of
claims 18-24, wherein the food product is obtained by a method as claimed in any one of
claims 1-17.

30
26. A microwave or thermally cookable or reheatable food product as claimed in any of

claims 18 to 25, wherein the fine crumb has a particle size of about 0.25 to about 1 mm.



22. A mcrowave or thermally cookabl e or reheatable food product as cl ai ned
inclaiml18 to 21, wherein the food prqduct further conprises: a
coat i ng ovof2onese3sunb applied to the coating of the coaPCmgGB0MIBEISSi on to
forma layer of fine crunb encasing the substrate; 15a batter conposition

appl i ed the | rof fin runb. tao .forma batt ating; .,and an
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m cr owav taBfliséh@nipdkitdn Haok sbll® contehedrart abie®n f nerdadlpeiucio g%, @bl med in
claim22; 20wherein the fine crunb incorporates a hydrocolloid, preferably
sel ect ed Pfafeyisblyied 3gp 8p consi sting of : xanthan gum carageenan gum guar

g and m xtures thereof. 24. A mcrowave or thermally cookabl e or

re eatablg f god rogpct az cIaLneddin cl aim 23 mhgreig.th%fhsgéocolloid
conpr i se€Sxant REAGOR SFUACTRY UPE TorC AT SOBY FAPHENE REINSH; heél¥ kant han
gum 25 hydralTo fOf6@W e s@ibilifeeEsrapditicHogidalnl :guedusicoant @M siieadoniedust as
claimed in any of clains 18-24, wherein the food product is obtained by a
met hod a#neghad avstpimad gngnyorelams ditailds 1-17. 30 26. A ni crowave or
thermal |y cookabl e or reheatable food product as clainmed in any of clains
18 to 25, wherein the fine crunb has a particle size of about 0.25 to about
1 mm 27. A method or food product as clainmed in any of clains 3 to 26,
wherein the aqueous stabiliser conposition has a solids content of 0.1 to
20% preferably of 1 to 8% nore preferably of 3 to 5% 28. A packaged
product conprising dry conpositions consisting of ingredients for hydration
to forma stabiliser conposition and an aqueous coating conposition for use
in a nethod as clainmed in any of clains 2 to 17.



