WO 2011/ 086386PCT/ GB2011/ 050060 M CROMVEABLE BATTER This invention
relates to a coating for foodstuffs, which is cookable or reheatabl e using
a m crowawe 20udse3s6onbi nati on m crowave oven or by radi aof/dBeati/dsgoeany
means. The 5i nvention rel at i exclusively to

m cr owaveabl e cookabl e or rgﬂ&?@QﬁWéﬂg§¥%%F§gg¥TE&%aded coat i ngs.

M crowave ovens are comonly used for heating food products, which have

been pre-prepared by a foodstuff panufacturer. Pre-prepared products .
i ncl ude bat t M TBAEEPNIEBES (AR CEE fof dosaiuel. WhishBasedabPlsqusehsrtable wing
exanpl & Fhdbyald 2Hen POhSition RAGHARLEDvef ot by SHaidffl ks BOMMC ikanflaSTREEN
coated in a batter optionally coated with cru@%s, deep trired "and t hen
f rozen ifientisn ppitys paticuladnbuimet exdigatdinp micrewaneablowaviedid e reheabiapatters
conpletebthg(gooking process or sinply reheat a 15 previously cooked
pr oduct® PMPEFOv B ookabl e coatings have particul ar requirenents.
M crowave energy penetrates throughout a food product. Steamrel eased from
the core of a food product can cause the batter coating to becone soggy.
Thi s i npai r s Migeowaygtoyees aragomaymdy ofedtfhe heptingdeed prdveds 88h0BGOTe biescirosed
a batter conposition d t hod of _preparatian wherej he foodst uff. s
o e audt e S A SRE s b R b e PRI Tt e R B e
i el udechiki @l bagie Yorisad Sorfdxample M 3 DO oAty HepelabRe draiod dEyPLeghddy, Baglust
conposition including a m xture of particulate starch and particul ate
cel | ul dsen eRAtgd il Raitey eptiandlly sored tithg by, Weehfrieded dhasr frogsndeswplsioch a
pre-dust, forma dense, high viscosity barrier to absorption of 25 oi
and migration of noisture. The barrier also provides a stable environnent
for any seasoning and can enhance bonding with the batter. Al though high
enzynme soya flours generally afford acceptabl e products, variations in
their enzyme RE3HERHE? H&V@W@W@W Pe8 Do IHEGA S SEN B TE @%%ﬁwwat a
Uw'es! Wi@usi)] DHPRES -pr(\/gh%@/ 0%91%_@1&& SR8 @oaﬁhgg QAR eﬁﬂl&llgarré frements.
conprising starch, flour, a gelling agent, an enzyne, additive and further
i ngr ediMretevavArnengg pehétfatesdh@0glooutalfacd prodoandtéasectgeakbfromah¢ goraodh fowd
hi gh anyl pse mai ze fl qur. 2011/ 086386PCT/ (B2011/ 050060 Bat t.er or
br SadedRBRE PTG M AU HeAOBE [ DAL ey ARy B AoPares 4 YIE Gl e
or reheptfkl e using conventional ovens or fryers in addition to m crowave
ovens and conbi nati on m crowave ovens. 5According to a first aspect of the
present invention, a mcrowave cookable or reheatable foodstuff coating
Icg(glr,) 23: teln'?g %%gﬁ&ﬁﬁa‘cﬂs&&légoauéat% )g:tgﬁ{ggsclh?r? larlf&] InQth(;[ St I)r%lpgrgy%r? g\bh)ereén ft}reour
conpongsddsadipy préidaged wiihxiiplh @m@fost Wardr andomethglcell@bse. I EBig: bdt@blirfluded high
10i ncl udi ng nai ze flour; ) ) c) a gelling agent;. )
enzyme soya flour. W093/003634 disclosed an improved pre-dust composition including a

mixture of particulate starch and particulate cellulose gum, which gelled on heating in the
presence of moisture. Such a pre-dust can form a dense, high viscosity barrier to absorption of
25 oil and migration of moisture. The barrier also provides a stable environment for any seasoning
and can enhance bonding with the batter. Although high enzyme soya flours generally afford
acceptable products, variations in their enzyme content have given rise to inconsistent and
occasionally undesirable flavours. W096/032026 disclosed a microwaveable batter comprising
starch, flour, a gelling agent, an enzyme, additive and further ingredients. An exemplified

30 formulation comprised genetically modified high amylose maize flour.

It is the object of the present invention to provide a batter coating having improved

properties during manufacture, storage and upon consumption.



d) an enzyne additive conprising al pha anyl ase; and e)
optional further ingredients. 15The anmount of the starch conponent,

excl udi ngwveny1igisesseh whi ch may be present in the flour, PomGR0MSI®e about
20- 35% nor e Iﬁa?t]éle &ai?ljcydeabc%gﬁnéﬁh%%&é{a We'lwd tth(i)sf in%gﬁiogra\fe h’%,%rgﬂl %851? ible or
The starch may conprise hig nyl'ose starch, preferably ize gtarc"h, for
exanpl eclagataBsiy esiventshalodars drrfadedir iddifidnQ MicedwdNetdvenabhnStanbinatidin
anyl ose content of 60%to 80% preferably 70% is preferred. Use of a hot
swel | JRIGFCYVE §VEtsef err ed. The flour conponent may conprise about 40%
to about 55% preferably about 48.2% by wei ght of the dry ingredients. 25
The weight ratio of flour to starch conponents, that is non-flour starch,
nmey be in thdaccanje ofa fabboasped6Fahicopraint inv8ign, pmetemalsk goaknbiet or5léatable
about 63% TPe fl.our corg)onent conprises a mxture of at |east onge first

gl uten ‘P‘P‘(fé&lf | INE  SYMROE B APPISBY IaélﬂFO‘*Sorlmé%‘ﬁpWél“ﬁi”@oﬁh%u%b‘PWé‘bﬁ by
Bake Magkedfndgmnufactured from soya beans of Canadian origin and maize
flour for exanple French maize flour YF36 manufactured by Smths Flour
MIIls Mize flour ias gdrdien free. Auten free flour referred to in this
specification may ntain less than 1% gl uten referably |less than 0.1%
o uten In parteupart JoRsPaRrl Friide’h FiuR foSbomheayehd8l sy
W 2011/ 086386PCT/ GB2QdiLE2QR6E: flour; The flour conponent may contain from
about 25%to about 70% of nmize flour and from about 30%to about 75% of

one or nore other §) wagalling egenf;| ours. The flour mxture
preferably has a f 0 o - 330 referably about
520- 28% especi al | ?5 aaglo%}]tw%%&?&]lgg??&%gﬁggééé%? F@&%s‘%@&be enpl oyed. A

reduci ng sugar or B) Xépsiogaldirth@dugiedignsugars may be used to give colour to
t he cooked coating. D-xylose is preferred although fructose, naltose or
m xtures of these reducing sugars may be used. An anount of about 1-3%

pyeferabl y at@%n%%hi St RE Sfafti &fh oﬁQ?t excludi%};&)gﬁélﬂch Qx&hifwﬁl@{v bQ:QrésQﬁt%‘ﬁ%er
(referred to for convenience as aP gel ling agent’) is enployed in an anmount
suf fi ciflent, tmystabpiises ebdathe2®@da%i nypraprefierabiyulabpan 28 Qe byr weighe of thehdry

foll ov»i.ggr be enpl oyed: col |l agen, al gi nate, xanthan gum gel atine, guar
gum ad qu‘aﬁ%?' gum ar abi c, |ocust bean gum or carrageenan gum Use of guar
gum or m xtures containing guar 15 gumis preferred. Alternatively

m xtures of guar and xanthan guns may be used. An anount of the gelling
agent whi ch ildeefdrdrmay eompripr bigh denydosehitarkls meeferbhposize istuichrdgr bampdeds An

agpunt of about . 0.1%t o _abqui, 5%, preferabl bqut ,0.5%.- to about. 3% re
oPet er abiyPRBHt Sada iR iy B SHEMGLOITY Ageitvin riiiiercs
pr esentgors) g%fe@ﬁ@m@%,syﬁﬁef@teanws%@fgwesw@ma&mmraﬁealad.l ity, for exanple to
allow the batter to be stored before use.
The flour component may comprise about 40% to about 55% preferably about 48.2% by
weight of the dry ingredients.
25
The weight ratio of flour to starch components, that is non-flour starch, may be in the

range of about 36% to about 87%, preferably about 50% to about 63%.

The flour component comprises a mixture of at least one first gluten free flour,

30 preferably soya flour for example HiSoy supplied by Bake Mark UK manufactured from soya

beans of Canadian origin and maize flour for example French maize flour YF36 manufactured

by Smiths Flour Mills. Maize flour is gluten free. Gluten free flour referred to in this

specification may contain less than 1% gluten, preferably less than 0.1% gluten. In particularly
preferred flours, gluten is completely absent.

35



20 The further ingredients may include whol e egg. An anmount of about
10- 18% preferably about 14% may be enpl oyed. The egg nay conprise dried
egg. Thi swory1iomsngssi se dried whole egg or a blend of eg@CmGH2e11z15006899

yol k. 25G yc I t t}’(ﬁﬁ f4

enul sifiers ﬁrlfll.% fhdéi?&?% 8@5%&%@&@8 f A)qP &ﬁﬁ% g% ééta’}b y Ogl?é%%r g@ﬁﬂ%@ be
enpl oyétbm about 30% tphbs@lvavechme den@apthey glhtentrafla@irnunt of about 0.7 to 3%
to adjust the pH for optimum enzynme activity. Mpnosodi um phosphate in an
amount of about 1.87%is preferred. 30 The further ingredi ents
preferably | Agky; AMRR WOLLARHRORHRoHRAoARARN 18187, GndiO L Abibou N
anount of about O. $%|s pﬁgerrgg feo © u%gﬁg D r t one OBe
used al0a28$h,mapacidllyarbeutpl4 %ad Fuld fa soyatftompayntie Qﬁplajzmi,ut 350. 67% may be

enpl oyed. WO 2011/ 086386PCT/ GB2011/ 050060 Sodi um aci d pyrophosphat e
may be used to regulate pH An amount of about 0.37% may be enpl oyed. 5A
thickener, fo &xaml &g HFBP%&‘@M af Q@cﬁlmﬂgb&%(ﬁf‘sebaﬁw LR t@e%lb@ @dlouf t&Mhe
anount of about 0. 1- 1% pr ef erabl y about 5% Use of a coating
conposicopkad ¢oating c & xidasseis wirefhrredhaltifdugh tirugtyye cmalsdse tohing x fupsseritthess redueing s
several advant The coat.i e bstr te and to
subsequubt PR BE R A ab iRy MRS R B poe B SR AR B D st ure duri ng
fyying but does not give a high a degree of fat pickup fromthe frying oil.
A shell-like coating is formed to give a desirably crisp bite. The gel,
batter and crlsbeeilgtamagenti ort Bigkener Getesisti iatos conygEencsf tep ZHbME AECNDLBThe
enzyne gl flve oS n%u%F ShARleKe B SONGEN gaéoﬁﬂ%gg{w%mﬂs &ar 651%%? nllld-f-%}‘%

cont ai n| g conventl onal 1 ng redients use exanp h™enz

f1 our s fall@wvingaoms bs te&@ilo;&dd caligenoilgipnef aaithgn ghoweeRtine, tgmr (gﬁm; eghir gmrepl
enzynme preparation nmay be blended with a further ingredient such as starch

or f1 o Fapigeloryst afwél % HGATREGIPhE Bokise el gv%rguwmﬁfyw%%lgmrgaﬁq on
co g&g{alg PYE SAR 3N [id8Ees of W%Par and xanéﬁa oBhK %8%9@ @s‘ﬁ‘ja.'rﬁdu\ﬁﬁéf

i ncI ud eria ases,” for exa varry BGlO
addi ti viee gallbdgeaget yvhccthm efifexsivornd yrotvtde aghicyenesl qoegpesitiod niayrbetused. cAatanwgnt

composi & &190%05'?#_ éﬁ%g? ase %ral(ajllpf Ql?tro g%zytg%%outvg}}o %{]orgsééfergblg Sut 1 % may

conmer &)
be employed. The gelling agent is preferably present in an amount sufficient to give long-term

stability, for example to allow the batter to be stored before use.
20
The further ingredients may include whole egg. An amount of about 10-18%,
preferably about 14% may be employed. The egg may comprise dried egg. This may comprise
dried whole egg or a blend of egg white and egg yolk.

25 Glyceryl monostearate may be used as an emulsifier. Alternative emulsifiers may be

used. An amount of 1% to 5%, preferably about 2% may be employed.

A phosphate may be employed in an amount of about 0.7 to 3% to adjust the pH for
optimum enzyme activity. Monosodium phosphate in an amount of about 1.87% is preferred.
30
The further ingredients preferably include ammonium bicarbonate used as an aid to

formulation. An amount of about 0.7% is preferred.

Glucono-D-lactone may be used as a slow release pH adjuster. An amount of about

35 0.67% may be employed.



avoi ded since these may give rise to adverse flavours. The
viscosity of the coating conposition before use is preferably in the range
of about WOQot1w8eB6 cp, preferably about 550 cp neasur edCusIBg11205Br600Kf i el d
visconmeter with a No 3 30spindle at 60 rpm The freshly m xed
conposition in the ratio of about 2 parts water and about 1 part batter may
have a vi scosotininabedtpyldhasghatelh@ be msgd ef afgahkd/paboAil ako0k ePaboht DSIT%

m xing in a high shear mxer, the tenperature nay be raised to 42C.

Fol | owiPay BfistigYedhe batter is stored and WO 2011/ 086386PCT/ GB2011/ 050060
allowed to fernent. After storage, the mxture is diluted with water to
give a final ratio of 2.4 parts of water to 1 part of batter mx to give a
viscosity of Aathicken&50reRample methlellldadet dtethavgk adMembyg berayednie amiaxeaint of
starter batc inthe ratio 2 parts of water to 1 of batter, and stored
overnidﬁ??*%gﬁ%éfﬁﬁﬁﬁ ?‘%Hwélgﬁ?il room The batter continues to fernent
for 5 about 24 hours at a decreasing rate until the tenperature of the

bat ch reaches approxi mtely 5C. The viscosity increases overnight to a

val ue bet weed/sgabgdur co@OE ePmperitierh dutacdaddice Pvide plen dirsi cpspert t dethirainyhntiothe

m xer used may b Sjlverson batch,m xer with hi gh ear, slotted ..

0o SRt R enEadarlkt L TRTRBHE B ehelld s Haf il E SpRais Spplied
subst r akhembeTré @oa@iﬁg lall6wt e@ApObf IbRtREHIGT g GNP St ddeBMmot Aive AMIENS HE&ad of
pre-dust may be used but use of an aqueous gel is preferred. e aqueous

gel mayatgoepwifsan thairyipg oile fgthel-18e gpetingria fejaneddo gy A0l sln Fkehier r ange
18 to 30% xant han gum range 20 to 35% egg al bunen range 10 to 25% A
preferred formulation is: 20starch 35%thi ckener 25% xanthan gum 25% egg
al bumren 15% [Thegely buedrghd cruzib form an iARRrANtce nsutidatgd dnfer hita@cobkiherred to in
this specification are by wei ght unless indicated otherw se. Percentages
and ot her proportions are selected fromranges given to total 100% The
ipvention is r dester:| n i D any
| % tative o eTfrlllge&gzghle SRAAiLLEY RNVYBANS QOnRURIRY Senbihne "HepAti@Y Enzyme
containing conventional ingredients used in batter, for example high enzyme flours are

inconsistent and are not preferred. However, the concentrated enzyme preparation may be
blended with a further ingredient such as starch or flour to facilitate mixing into the composition.

The enzyme preparation may contain buffers or stabilizers.

20
Preferred enzyme additives include bacterial amylases, for example, Novamyl
BG10000.
The additive preferably contains only the enzymes required for the coating composition.
25 Lipoxygenases or other enzymes, which may be present in commercial high enzyme flours are

avoided since these may give rise to adverse flavours.

The viscosity of the coating composition before use is preferably in the range of about
400 to 700 cp, preferably about 550 cp measured using a Brookfield viscometer with a No 3
30 spindle at 60 rpm.

The freshly mixed composition in the ratio of about 2 parts water and about 1 part batter
may have a viscosity about 1500 to 1700 cp preferably about 1600 cp. After mixing in a high

shear mixer, the temperature may be raised to 42°C. Following mixing the batter is stored and



Exanple 1 Coating Conposition A coating conmposition was prepared by m xing
the followi ng ingredients: Ingredient% WO 2011/ 086386PCT/ GB2011/ 050060
soya fl ouwoO(2blitzmsy3se9. O hi gh anyl ose starch (Hyl on 7)28. @CweiBze1ifdseasn 19. 2

drl od vhghea 08 LERNIARGS S B B Bl R TRIRSLRATRLR02, Bl vt 9 9P2: O

nonosodi um phospha gua anmmoni um bi car
gl ucon@afds bawheneODpatt leﬁHtﬂamr@Ctodglpcyﬁ opbesphatbdd.540chi ckener (Met hocel
A4M 00. 2 al pha- anyl ase00, 1 100.0 The batter can be m xed in batches

using a s| | vesba t@xn&ﬁeewngsr{%}f beymiesd ig ﬁtaate@%@hey iptherrago of dtppgy of water to
di si nt qgcgf%ta %@Qgred%@gv\f?ﬁ WEES lé( qﬁi a Cﬁlﬂt 1]33 "Hlé Batfgr cglli-’tlrlﬂeg Bre &rﬁrf

12.5 kil os in a adlarreter of cm Tereater
the m >ab\mt524d1dum ®ch cwsretaaqgurzrtedntﬂ&hn ta‘mpdratplrecrdmhet baych telaehdsapple)pqmartgwéaﬁient S

were mxed using two 200 litre stainless steel vess nked b and
ol 1T TS SRR VR ER I i DHOC R e8] Bharba s csg: g SR
One tanipMfsnd bd theBateh ! thempAdia rﬁisdbé/\@&l%rkdne@atdﬂ hfkeWaifla Bih dRarl6iedThe
dry |ngred| ents were added to the water and wetted by rotation of the

padd! e.disiitegratiephehdt ank was fitted with a cooling jacket and a return pipe
to the first vessel. The batter m xture was circul ated

10 A pre-dust or pre-coating may be applied to the substrate before application of the batter

composition. A conventional pre-dust may be used but use of an aqueous gel is preferred.

The aqueous gel may comprise, by dry weight:
starch range 28 to 40%
15 thickener range 18 to 30%
xanthan gum range 20 to 35%
egg albumen range 10 to 25%.

A preferred formulation is:
20 starch 35%

thickener 25%

xanthan gum 25%

egg albumen 15%

by dry weight.
25
Amounts and quantities referred to in this specification are by weight unless indicated
otherwise. Percentages and other proportions are selected from ranges given to total 100%.
The invention is further described by means of example but not in any limitative sense
30

Example 1 Coating Composition

A coating composition was prepared by mixing the following ingredients:

Ingredient %o



10 through the high shear head until a tenperature of 42C was reached by
mechani cal heat transfer. External heating may be enployed to avoid a
t endency wo 20uasemhear t he starch. When 42C was reachedpCrhaB2m pisogoand

enzynolyis were co n@atter was trans red to the second vessel
and cool ed. A heat rrgA %ﬁ\fg)}\léglgﬁo y be used to cog?bt he m xture. After

cooling, the batter,_was ed i a tenpura e batter applicator. 15

WO 2011/ 086386PCT/ Cﬁ%\@fﬁ’g@gégﬁ:m&%hn%e Vi sc%g'lgty in the batter mxture

was in the range 550 - %’30 cP as neasured by aéggrrber 3 spindle at 60rpm
a

The batter was founHla{ZS g?iu{/e a good rate of pi p and a crisp coating

after frying. 5Exanpl.e, 2 ner al - pur pos tabiljser. A conposition of the
fol | owi ng i ngredi err:ﬁgeq ‘é’h%%gfﬂée@ﬁ#%% i rh}\lf rsible gel

met hyl cel | ul ose 15% Stf;ll’ ch gTher nflo) 24% 99 al burren 15% 10 xant han
glyceryl monostearate .

gum
D-xylose 02.0
monosodium phosphate 01.9
guar gum 01.0
ammonium bicarbonate 00.7
glucono-D-lactone 00.7
sodium acid pyrophosphate 00.4
thickener (Methocel A4M) 00.2
alpha-amylase 00.1
100.0
The batter can be mixed in batches using a Silverson DX high shear mixer on a gantry
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.
5 In full production the batter ingredients were mixed 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
10 through the high shear head until a temperature of 42°C was reached by mechanical heat transfer.

External heating may be employed to avoid a tendency to over shear the starch. When 42°C was
reached, the mixing and enzymolyis 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.

15



6% pol ydextrose 40% 100% 15The conposition was dissolved in water to
produce a solution with a concentration suitable to stabilising the

parti cul avoohassmse i n use. This general purpose fornulPaTraBzotesmwdi fi ed
to increase i UNE ' i fl : r he f | be
modi fied by iR, o) AN b %ﬁ?#&( %6§£ﬁ%%%h§§35gsc%r o s oD o e 20
W t h t hanibet gdpxidlosec(iphi eShe bhitgr V& fugind @d pieda gocd irsle RgIpickuipédnra baspdi ng
is inmproved. Subject to further testing 0.5% of each could 20be added with
cor r esSOMHERYtF EFiE i on of the weight of polydextrose by 1% Exanple 3 -
Preparation of Stabiliser The dry powder m x was partially hydrated in a
tub and then poured into a bow chopper. The bowl chopper was then run for
twb to three HxampteesGamdrallpurpddestabyibent ed. The m x can be 25hydrat ed
directly in the bo opper. i f required. ternatjvely, the stabiliser may
be hyd FW%@W%%&E}HW%’&&YW% 18 H%ﬁi%rfaél‘é%%ﬁ%’i“ﬁ%}b&o%ﬁg head. Exanple
4 - Preparation of {@aficdliuldstl €. 15% A chi cken m xture for chicken

di ppers or nuggets was prepared with the foll owi ng conposition. 30The

stabi | i ser of Exanplaechd Themnfi®med.24éhi cken enul si on20% skin - 3mMil8% chi cken

breast - | Omb0% water 29 rusk2%
egg albumen 15%
10 xanthan gum 6%
polydextrose 40%
100%
15 The composition was dissolved in water to produce a solution with a concentration suitable to

stabilising 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 addition of

citric acid (up to 1%) and ascorbic acid (up to 2%) with the polydextrose (Litesse II) being

reduced accordingly. Water bonding is improved. Subject to further testing 0.5% of each could
20 be added with corresponding reduction of the weight of polydextrose by 1%.

Example 3 — Preparation of Stabiliser

The dry powder mix was partially hydrated in a tub and then poured into a bowl chopper. The
bowl chopper was then run for two to three minutes until fully hydrated. The mix can be
25 hydrated directly in the bowl chopper if required. Alternatively, the stabiliser may be hydrated

using a high shear mixer using a general purpose head.

Example 4 - Preparation of meat mixture.

A chicken mixture for chicken dippers or nuggets was prepared with the following composition.

30 The stabiliser of Example 2 was used.
chicken emulsion 20%
skin — 3mm 18%
chicken breast — 10mm 50%
water 2%

rusk 2%



WO 2011/ 086386PCT/ GB2011/ 050060 St abiliser (powder by dry wei ght) seasoning
5% 3% 100% The chicken breast was chilled to -3C and m nced using a
| Orm pl atwo 28f1863861 nci ng, the tenperature was 0-3C. \Watrem/aeesiizdomsd with

m xi ng. A chi cken erg{laﬁklg)é% @gﬁ) L ?)'gpgrzzo foll owi ng ingredients was added

with mxing: chicken's wa 0 §oya Isolate 11%salt 1% 100%
weight)
seasoning 3%

100%
The chicken breast was chilled to -3°C and minced using a 10mm plate. After mincing,
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%
5 The stabiliser in accordance to Example 2 was added and mixed thoroughly. Rusk was

added with mixing following by seasoning. A colourless, solid flavouring was preferred.

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

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

10
A similar procedure was used for other comminuted meat products. Large particulate
cores may be manufactured using a similar method.
Example 5 — Chicken Mix
15 chicken breast meat (13mm) 79%
salt 1%
water 12%
stabiliser (Example 2) 5%
inuline and seasoning 3%
20 100%
Example 6 — Fish Mix
cod fillet blocks partially thawed 85.9%
salt 0.9%
water 4.6%
25 stabiliser (Example 2) 4.8%

fish binder 3.9%



5The stabiliser in accordance to Exanple 2 was added and m xed thoroughly.
Rusk was added with m xing foll ow ng by seasoning. A colourless, solid

f | avour i ryoOwasl/gssasher r ed. A vacuum was appl i ed toPCh&GBIIKTOI0@0L O
consolidate the structure foll ow ng which tfll%()@hl cken m xture was chilled
to -3C and fornmed into shaped particles. 10 A sim |l ar procedure was

used for other comm nuted neat products. Large particul ate cores may be
manuf actured using a simlar nethod. Exanple 5 - Chicken M x 15chicken
breast neat (13mm) 79% sal t 1% wat er 12% st abi |l i ser (Exanple 2)5% i nuline and
seasoni ng3% 20100% Exanple 6 - Fish Mx «cod fillet blocks partially

t hawed85. 9% sal t 0. 9% wat er 4. 6% 25st abi | i ser (Exanple 2)4.8%fish binder3 9%
W3 2011/ 0863%@@1@2&1%6@0@@0 100% 5Exanp| e 7 Pre gel coating

conventi onal pre-dust oyed |sclo

100632026 't hel B EN GLHY B SBE RO Pl G GBS Aoyt oy JEgp Eie ﬂfeor
al | purd@fRare d#Senif 1s531néUrﬁ01‘AEé8thehﬁi§ b réfeRACY AiMaAGRIrRsed. OUTRES DPretlusHiala
clouds. Transfer of a pre-dust to the batter affects the viscosity of the

bat t er divadvangager of dmrgutonsd. dust cbrudis.nglpnstas of of pre-dust tprthe dotien aldedts the

prefer rv?s%osuy of the batter during prolonged use. Accordingly, use of a gel pre-coating is preferred.

10 The following mixture was prepared:
starch (Thermflo) 35%
thickener (Methocel A4M) 25%
xanthan gum 25%
egg albumen 15%
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.

15 The gel was applied to the substrate particles using a tempura type batter applicator in which the

particles were dipped.

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

methylphenylpolysiloxane or polyethylene glycol can be used.

Example 8 Crumb application

A crumb was prepared as disclosed in PCT/GB09/001617, published as WO

25 2010/001101 the disclosure of which is incorporated herein by reference for all purposes.
Following application of the pre-gel a fine crumb was applied with a mesh size less than

1% or described as a dust, using a CFS Crumbmaster breadcrumb applicator.

The coated particles were passed through the batter of Example 1 in a tempura batter

30 applicator.



10The followi ng m xture was prepared: starch (Thernflo) 35%thi ckener

(Met hocel A4AM) 25% xant han gum 25% egg al bunen 15% 100% The m xture was
di ssol vedwpreomansesset o forma 1% sol ution using a CFS ScaaobrdBrelmmsaen W t h
paddl e agitation. The solution was left to stand for 24 hours to forma
fully hydrated gel. 15The gel was applied to the substrate particles using
a tenpura type2hai timbawpd appdiedlin hReddndoDFS MeupBimhdted Bsadsumb dppipachr vAtunp
is necessary to run the machine but after a short while bubbles formin the

pr e- gelslight prrasuppie®at diellglo prateat WHE sPassedo Ry S 3d thifh dd SaftrmbEasteihg
agents LBt i LS t cium

al gi natbg?aﬂc&%?hﬂ;%ﬁg% ﬁ)g/ﬁot%glé?{ﬁ W@sﬁmﬁe‘{rﬁ??gﬁé‘%@gg{ y%?ffg%ﬁé rE))friéljﬁ)ol yet hyl ene
glycol can bé&Exasptt 9 Exarppdnel ®oKingnb application A crunb was prepared as

disclosed in "111319;:/095%: 9s/u g)t%a?g Zﬁasprlgcli Iir? rf)%ge, ?esl\l/\l?apeseed oil for 2 minutes 20 seconds

approximately at 180-188°C. The frying time can be varied depending upon the weight and size
of the particles. After frying, the core temperature was 74 - 85°C. A small loss of weight was
observed due to loss of water from the substrate but this is mostly compensated for by the uptake

10 of oil.



252010/ 001101 the disclosure of which is incorporated herein by reference
for all purposes. Follow ng application of the pre-gel a fine crunb was
appl i ed wohon/osesh size | ess than 1% or descri bed as aprdugiB20ugisngoa CFS

Crunbmaster breadcrunb applicator. CLAI The coated particles were
passed through the batter of Exanple 1 in aMtSerrpura batter 30applicator. WO
2011/ 086386PCT/ GB2011/ 050060 A 2mm crunb was applied in a second CFS

Crunbnmaster breadcrunb applicator with slight pressure froma roller.
Parti cl eslwere HaL¥sye t4pokiR)n 4 fehratebledeodiufhiseadise compediet REPEPIBE] ¥at or

to infill ju i i ' i ure froma roller. 5Exanple 9
ééi‘ﬂéégﬁiﬁuitﬁfg 1951%131'?_1% izd f%ﬂobvﬁd@;h%ﬁﬁi%ﬁ& nmp

Frying an oki ng e coate strate was fried in pure, fresh
rapeseed oil for stareh;nutes 20 seconds approxi mately at 180-188C. The frying

time can be varjed_dependi ng upon the weight and size of the particles.
Ater frying. Phe BovLCoBRpERhROReTuge TN EBE R faioRogutat EEITTRES was
observed due tglcjugﬁ@hrggizyvﬁg@lr; fromthe substrate but this is nostly
conpensated for by the uptake 10of oil. WD 2011/ 086386PCT/ GB2011/ 050060

CLAIMS 1. A mier avgpllingogoktabl e or reheatabl e foodstuff coating conposition
conprising an &que%trjls m XCE]dJI’. e, (i:oncl usdi n tahae f10|e|' ovgi ng ingredients: 5a)
starch; b) a SUr @6%% ShY cc%%”%% 2 ™ &T0fE of two or nore gl uten
fyee flours ingl L@jﬂﬁﬁﬁhllﬂﬁiﬂi&jﬁ%r&ﬁéﬁts c) a gelling agent; d) an enzyne
additive conprising al pha anyl ase; and 10e) optional further ingredients 2.
A coating conposition as clained in claim1, conprising 55 to 80 w % wat er

end 20 L5555 B30 s AR B gl s AR O
or nore gUatwaft éfreaixihreospiisial beidmgweihze f1 our
a) 20 to 35 wt% starch
15 b) 35 to 60 wt% of a flour component comprising a mixture of two or more gluten
free flours including maize flour
c) a gelling agent
d) an enzyme additive comprising alpha amylase; and

e) optional further ingredients.

20
3. A coating composition as claimed in claim 1 or 2 wherein the amount of starch is from
about 24 to about 32 dry wt%..
4. A coating composition as claimed in claim 3 wherein the amount of starch is about 29
25 dry wt%.
5. A coating composition as claimed in any preceding claim wherein the starch is high
amylose starch.
30 6. A coating composition as claimed in any preceding claim wherein the starch is maize

starch.

7. A coating composition as claimed in any preceding claim wherein the starch is a hot
swell starch.

35



c) a gelling agent d) an enzyme additive conprising al pha anyl ase; and e)
optional further ingredients. 20 3. A coating conposition as clained in
claiml owo2owissibn the anmount of starch is from about P24/GRRENGNG6032 dry
wt % . o] a |_al [ e
anount ofgst arc atﬂ@ acb%t 88 %B??/a'u\%\%(&qn gn}&@%%??ﬁg&g%hnpa{gg%lt%}n\gﬁﬁ%?ogﬁl 1]«iatglﬁmed
in any prec@fbdigorctanprisah o dbott) Stabbelti% ohihglflcanybmapencat by afy. waght. A
coating conposition as clained in any preceding claimwherein the starch is
mai ze starch. 7. A coating conposition as clained in any preceding claim

wherein the s{ alghy %ofh Qirtloﬁ"\@sl le13had CIH ar?}5 &)\Agedm . claim wherein the coatin
2011/ 086386PCT/ GB2 1/ 050 A coating ‘conposition as clained in a

precedi ng ccﬂnaomeme:rrmrmels hﬂmmé&%l afgheBopasintpooentbympy wseht.f r om about 40 to
about 55% of the flour conponent by dry weight. 9. A coating
conposition as clainmed in any preceding claimwherein the coating

Sconposi t 1@N A eeRink $8MpaRAbh ad8%idd mhfyfJrellieIMANY RérefAYihe E])éui/\é‘drﬂﬁﬁnent 10.
A coating conposition as claimed in any preceding claimwherein the flour

conponent ceppsds daBixturgpksayedlovf argbypaize fflour. and mai ze flour. 1011. A
coating conposition as clained in any precedi ng clai mwherein the flour
m xture has a fat content from about 15%to about 33% 12. A coating

coiposi ti pn ascadtiak RBehpbsitiamys dh@eaddhngy phabdmpeeiiwhd e tid Qour Mixxirehgs has
a fat content from about 20%to about 28% 15 13. A coating conposition as

cl ai ned i A fatrpnispeldeniahguict >4 M West & %A the flour mixture has a fat content
of about 24%

12. A coating composition as claimed in any preceding claim wherein the flour mixture has
a fat content from about 20% to about 28%.

15
13. A coating composition as claimed in any preceding claim wherein the flour mixture has

a fat content of about 24%.

14. A coating composition as claimed in any preceding claim wherein the weight ratio of

20 flour to starch component in the range from about 36:64 to about §7:13.

15. A coating composition as claimed in claim 14 wherein the weight ratio of flour to

starch component is from about 50:50 to about 63:37.

25 16. A coating composition as claimed in any preceding claim wherein the flour component
contains from about 25% to about 70% by dry weight of maize flour and from about 30% to

about 75% by dry weight of one or more other gluten free flours.

17. A coating composition as claimed in any preceding claim including D-xylose in an

30 amount from about 1% to about 3% by dry weight.

18. A coating composition as claimed in claim 15 including D-xylose in amount of about

2%.

35 19. A coating composition as claimed in any preceding claim, wherein the amount of the of

the gelling agent is from about 0.1 dry wt% to about 5 dry wt%.



14. A coating conposition as clained in any preceding claimwherein the

wei ght ratio of 20flour to starch conponent in the range from about 36: 64
t o about W®:208/086386. A coating conposition as clai ned i RCTIGE2m1105008her ei n
the weight ratio of flour to starch conponent is from about 50:50 to about

63:37. 2516. coating composition as cl.ai d.n.a recedi cl.ai m
oherein the ARk terRBe 2 Heafeth iR T SRl e BRERE T M SRl ey
wei ght of igmémeabbht@s dgneitd (oiBoabddly W% t 0 about 75% by dry wei ght of one

or nore other gluten free flours. 17. A coating conposition as
claimed in any preceding claimincluding D xylose in an 30anmount from about

cri m 15 Fhcrbargs o FARRY: o Qitmed, SO PR AT A Qfkedh G BElTRE ddtn

conposi ti oompsseslgahin@ani N any preceding claim wherein the anount of the of
the gelling agent is fromabout 0.1 dry wt%to about 5 dry wt% WO
2011/ 086386PCT/ GB2011/ 050060 20. A coating conposition as clained in claim

19, wherehsh t u 1 he 1 in2gEn LS Renkeif- -t 9
about 3 dry D o AR m sl aﬁga%l?r?%%é‘ P brebuifd SMA L nelgrfge %ﬁ%ﬁ‘%ﬁ?@%{’
cl ai m wheceipritdygugeddm ngaragenint oo atpmit § Sstoghaut 3Guby dA2weightoat i ng
conposition as clained in any preceding clai mwherein the gelling agent

c rises guar gumin an anount of about 0.5 to about 3% by dry weight. 10

23. A coapi ng\ ¢oMMRSEdhpitRn & dhiRd inNa@NYyreBéBELdland Wwhabim tﬂ@%@ﬂin ddogt
gel ling agent'congrlses about 1% guar gum by dry wei ght. 4. coating
conposi t i 6pmpeiseslabpurede gwargmyn by eyeu¢ighf- cl ai m having a viscosity of about
15380 to about 400cP at 16C using a Brookfield visconmeter with a nunber 3
spindle to 60 rpm 25. A nethod of coating a mcrowave cookabl e or

r eheat abl e4.f odsdtinefcorBpition ad@1dimed $4 epp picedipPcYHiMoha¥ingl £ vBOaityns about
conpri sing an agueous con€Q§itLon conprising water and a 20m xture

cHhpri si ngS%W apgut\idlghat 18 {apeing adBroekiaddsvissperish ayith 8 npmbgndssriadicn@rtGum
20 to 35@qﬁgg al bunen 10 to 25%

25. A method of coating a microwave cookable or reheatable foodstuff comprising the steps
of applying a pre-coating comprising an aqueous composition comprising water and a
20 mixture comprising by dry weight:
starch 28 to 40%
thickener 18 to 30%
xanthan gum 20 to 35%
egg albumen 10 to 25%

25 followed by applying a coating as claimed in any of claims 1 to 24.

26. A method as claimed in claim 25 wherein the pre-coating comprises an aqueous
composition comprising water and a mixture comprising by dry weight:
starch 35%
30 thickener 25%
xanthan gum 25%

egg albumen 15%

27. A microwave cookable or reheatable food composition comprising a coating as claimed

35 in any of claims 1 to 24.



25f ol | owed by applying a coating as clained in any of clains 1 to 24. 26.
A nethod as clainmed in claim25 wherein the pre-coating conprises an
aqueous CWOROHVIBHKIZA conpri sing water and a m xture conpPCITIGRL0Y0S006Y

wei ght : _sbar %nﬁé%vé\o«% 60%?1@%& &R %%P@s@ud@ %Qnafr’a%?u?&gb?k&%ﬂaﬂo&gg Claimed
27. A m crowave cookable or reheatable Tood conmposition conprising a
coating am «tdimi Ieck 25i n any of clainms 1 to 24. WO

2011/ 086386PCT/ GB2011/ 050060 28. A microwave cookabl e or reheatabl e
foodstuff manufactured by the nethod as clainmed in claim?25 or 26.



