WD 03/ 030660 PCT/ EP02/11329 USE OF CMC | N PROCESSED MEAT PRODUCTS The
present invention relates to the use of carboxynethyl cellulose in

pr ocessedwomam3g@soduct s. 5 Car boxynet hyl cellul ose (CMC), PCymPozii3g9 i n t he
form of sodi um carboxynethyl cellulose, is a well-known water-soluble

pol ymer which is wdely used in food products. 10 Several prior art
docunents di sclose the use of CMC in processed neat products. K C. Lin et
al. in J. Food Science, Vol. 53, 1988, 1592-1595, disclose the use of.
CMCs - typi } Hoilcysryi ng degrees of

substi t ut ?Jlﬁ??UPSIC ;llainldigggsﬁj[?gfrl%mﬁ%%ts IHT?OW-fat frankfurters. It is
concluded that "with the exception of springiness and cohesi veness,
addition of the CMC significantly decreased the textura}, par anet ers” of
the neat phedpeessntamyantion deletesr dacte Wse t Ak PPV @Clﬂeﬁwo\ﬁ@i dht of
the CMC did not lead to gif erences in the texture of the products. 20
P.J. Shan8'qessPd MEALPrOEYGE- sci ence, Vol . 58, 1993, 1224-1230, discl ose
the uge of CMC - at levels of 0.5 and 1.0 wt% - in beef rolls and concl ude
t hat i nproved water holding (i.e. cook yield), but had detrinental

ef fects oCarborgnsthyt exliuibse (GMGbypicdlly ivi the Ermeofsodiamdcarhexyaetivess of
t he cooked food 25 products. G S |(V_})qbital and S .C%:rbut i%/n I\/e(gt. ic{)gnce,
35, 1993, celiuloss, isdaswelbsBOWRVIEESOPIEchEITCT WGl WHEY Hredi? 42
sausages. Th(g $ ringi ness of the sausages was reduced and hi gh-fat
products REYRYG g‘ss el astic. 30

10  Several prior art documents disclose the use of CMC in processed meat

products.

K C. Lin et al. in J. Food Science, Vol. 53, 1988, 1592-1595, disclose the use of.

CMCs — typically in amount of 0.25 wt% - with varying degrees of substitution
15 (DS) and molecular weights in low-fat frankfurters. It is concluded that “with the
exception of springiness and cohesiveness, addition of the CMC significantly
decreased the textural parameters” of the meat producfs, and that differences
in the DS or molecular weight of the CMC did not lead to differences in the
texture of the products.
20
P.J. Shand et al. in J. Food Science, Vol. 58, 1993, 1224-1230, disclose the

use of CMC — at levels of 0-45 and 1.0 wt% - in beef rolls and conclude that

CMC improved water holding (i.e. cook yield), but had detrimental effects on
product texture, notably the bind strength and the hardness of the cooked food

25  products.

G. S. Mittal and S. Barbut in Meat Science, 35, 1993, 93-103, disclose the use

of CMC in low-fat pork breakfast sausages. The springiness of the sausages

was reduced and high-fat products were less elastic.

30



WO 03/ 030660 PCT/EP02/11329 2 In all of these prior art docunents one or
nore of the textural properties of the processed neat products were

i npai r ed wan/ofe) was used. As a result, nowadays CMC i s PaarrPoyi13sed in
processed neat products. 5 When a CMC not in accordance with the present
invention was used in preparing processed neat products, we observed fluid
(i.e. weight) loss after cooking/curing and 24 h of cold storage,
syneresis (i.e. fluid Ioss after 1, 2 or 5 weeks of cold storage), and a

too |ow cg }%ﬁﬂ%’%ﬁho nl?érﬂg'g)%s%rva%ré'%?% td:18F grépe%n@@%‘f'thé‘ the

art for a erl a can e use ntageously in ocessed neat
product s apskaddeehmeaeproQuctaverd mepaitkd athamGigeswas niseonets aboaellt,
Preferably, the material should not adversely affect processed neat
product pnopedayesMch l”@édl(vdﬁ§ﬂ§m@f@%ﬁssﬁdlrﬁﬁﬁbB@dUCStexture and first
bite, and should not give rise to fluid | oss, syneresis, and jelly 15
formation. Also, the use of this materi al preferably shoul d reduce the

total gostynof 4 Nﬂf%sﬁf‘%c@@@an%oﬂi{ﬁt thd }:ﬁeséﬁt sivewntion bgas used in
gly

cost-e fectlve Sur prisin such a material has now been found. The
present i myepdriran predextses meat beodimés, ofve sols@rved Yivist kiyae. weighi)llose afterC) in

20 processed nmeat products, wherein the CMC is. char for ng a
gel at ZEQOHWQ&UVMQQ%D%Réa? OfiFQId1RaIen SYRELSS ¢ ?%‘g@ﬁ % Jodi

gm 8” gg é’@?‘?ﬁ# d?)l%% aééﬁ%hﬁe?@%%&vﬁes‘iﬁén%{ &AEpRieRUS sodi um

or a havi n egr ee of pol ynerization
(DP) of >4,000, 1.5 wt%for a CMC having a DP of >3,000-4,000, 2 % for a
CMC having a DP of 25 1,500-3,000, and 4 wt % for ClVChawnr?
<1, 5000 t héengsl, theragisa @ Ineed iRathiang@rh &roﬁag@aﬁ@ﬂéhl‘ﬁ@cb@ﬁ‘ V\E?CHS@cheds

e 1055 TR Gl W Sobbie Py sLPRCTRS [FRIEBOEE by Ohgdd i wher
disadvantages mentioned above. Preferably, the material should not adversely
affect processed meat product properties such as consistency, juiciness,.
texture, and first bite, and should not give rise to fluid loss, syneresis, and jelly
15  formation. Also, the use of this material preferably should reduce the total cost
of the processed meat product, i.e. it should be cost-effective. Surprisingly,

such a material has now been found.

The present invention relates to the use of a carboxymethyl cellulose (CMC) in
20 - processed meat products, wherein the CMC is characterized by forming a gel at
25°C after high-shear dissolution in a 0.3 wt% aqueous sodium chloride
solution, the final content of the CMC in the aqueous sodium chloride solution
being 1 wt% for a CMC having a degree of polymerization (DP) of >4,000, 1.5
wi% for a CMC having a DP of >3,000-4,000, 2 wt% for a CMC having a DP of
25  1,500-3,000, and 4 wt% for a CMC having a DP of <1,500, the gel being a fluid
having a storage modulus (G') which exceeds the loss modulus (G") over the
entire frequency region of 0.01-10 Hz when measured on an oscillatory

rheometer operating at a strain of 0.2.



WO 03/ 030660 PCT/ EPO2/ 11329 3 The definition of a gel can also be given in
ternms of the loss angle, delta, which can be calculated fromthe formul a:
G'/G = twpodesised The CMC to be used in accordance w t hPChEPp2/EseNt
invention has a delta smaller than 450. 5 Apparatus for high-shear

di ssolution are known to a person of or@inary skill in the art. Hi gh-shear
dissolution typically is achieved by using a Waring bl ender or

U tra-Turrax. These apparatus typically operate at approx. 10,000 rpm or

more. 10 T e péﬁ?oi%n ar Iicgnaaﬁg? rt%lat\i)ggq gﬂaf(ftf'nfsh@f tﬂéﬁg‘ralngl'%‘,’@@fté,qnhiicﬂ

processed roduc unexpect e S inter alta to a clearly higher

wat er bi ndidigbe GaRMEY, fré theHbaveRe®’ /G = the deitas TheeDRYG td beaisedsa,

texture, and/or first bite properties of the processed neat product and
does not gheaerddrme with theptedess nventiophasesdslia smdller than 45 f or mat i on. 15
We have surprisingly further found that when a CMC as defined in claim1
was used, the amounts of certain additives such as phosphate, carbonate,

citratg, d&Hb‘ér%{Jé ﬁrhi?ﬁ'—‘%h%@?@ié&%ﬁﬁioﬁ SRNEn SN WiLheRbR SRR ¥kisad as
cutter aids 1n preparTng processed neat products - can be reduced or the
addi tives thenarheHig0-drefdr disgoletion tyedigallyriemachirvast by eséer andating rodeiusr

recipe. This may lead to nore sinplified manufacturin r jures and to a
reduct i on 9hUlisdbEaXurlingge capaatus FVPHQ?g'YC‘E)Qﬁ@;& faﬁﬁ%@gp?@z’gﬁt rpm or

applicati on.. t he abbreviation CMC stands for carboxynethyl cellul ose as
wel | as forf'%5odi um car boxynmet hyl cellulose. 25 In the present application,
the term "processed neat products” refers to enulsified neat products,

such as salam, liverwrst (i.e. liver sausage), wenerwrst (i.e. Vienna
sausadd or The askfaiet 6MG it aceerdaner adthsthespigssnt svgntion in processed meat

products unexpectedly leads inter-alia to a clearly higher water - binding
capacity, an improvement in the consistency, juiciness, texture, and/or first bite
properties of the processed meat product and does not give rise to fluid loss,.
syneresis, and/or jelly formation.
15 .
We have surprisingly further found that when a CMC as defined in claim 1 was
used, the amounts of certain additives such as phosphate, carbonate, citrate,
emulsifier, and caseinate — some of which are typically used as cutter aids in
preparing processed meat products - can be reduced or the additives can be
20 left out entirely from the processed meat product recipe. This may lead to more

simplified manufacturing procedures and to a reduction in manufacturing costs.

In the context of the present application, the abbreviation CMC stands for
carboxymethyl cellulose as well as for sodium carboxymethyl cellulose.

25
In the present application, the term “processed meat products” refers to
emulsified meat products, such as salami, liverwurst (i.e. liver sausage),
wienerwurst (i.e. Vienna sausage or frankfurter), cured cooked sausages (e.g.
bratwurst and Fleischwurst), and hot dogs; chopped meat products, such as

30 hamburgers; hams, such as boiled or cooked hams and smoked hams; and



bratwurst and Fl ei schwrst), and hot dogs; chopped neat products, such as
30 hanburgers; hans, such as boiled or cooked hanms and snoked hans; and WO
03/ 030660WB@ILEBOR/ 11329 4 fresh neat products, such as PCegironesto

br eakf ast sausages and fresh neat hanburgers; and pet food applications,
such as canned neat and pate's. Preferded processed neat products are
emul si fied neat products, chopped neat products, and hans. Myre preferred
processed nmeat products are 5 enulsified nmeat products and hanms. Mbst
preferred enulssifd Smesg} t i | YA ork,
poul try, sﬁ%ﬁh as cﬁ?@o‘éﬁt an Cthugiggg%%f'?]seﬁ?ggeré@%tré %dt%uaﬁgst%%# ngg ﬁe@?g erred
processed neabupjerducirel petfobdeapgiRiatiopsr kuoh asl&apoedt meat rame pateter abl y
beef or pork. It is known to a person of ordinary skill in the art that for
preparing prefegsdeproogsaed pneaticredisels cargl equesiiied gveaf preductar eherpad abl e.
The main difference in. these qualities.is the ampunts of, neat, .fat and
wat er (andmﬁa?i Eré’)d%f;#"tﬂ@d1E3Woc@8§%cprﬁ£es{fect)r%r8§%?s,e a[P??lhd)r?ﬁE %I@% nmeat
to varimusghypgfedimkat . prédbealand™amsauRbst i fiefdf& | £8N iRMified GRARAL O
meat or mechanically deboned neat, and backfat. The CMC to be used in
accor dancepwaductd. he present invention can be obtained 20 by the processes
described by D.J. Sikkema and H Janssen in Macronol ecul es, 1989, 22,

364- 366, or by the process disclosed in WO 99/20657. The procedures and
appar at us . : i.on ! t i kat ] on these
known pr ocggﬁﬁg%@g'%g i'%?gég%rée{g’esglfﬁrg’ %LE(?]S%% Ché%q‘l %’Zﬂ Flﬂk%ﬁgﬁs aﬂ’ {6 |Fua{sji ng
routine expgxturenh@igodnPréferear picudksesd meathpveduatsirsbribvéde Bef hsoranount  of
water which is used in the process is an inportant paraneter for obtaining
t he CM® i npadltyr e @raferably heehpesert i nvention. Typically, a 20-40

It is known to a person of ordinary skill in the art that for preparing processed
meat products several qualities of meat are available. The main difference in.
these qualities is the amounts of meat, fat and water (and/or ice) in the
15  processed meat product, varying from lean meat to various types of fat. Typical
meat qualities are lean meat, separator meat or mechanically deboned meat,

and backfat.

The CMC to be used in accordance with the present invention can be obtained
20 by the processes described by D.J. Sikkema and H. Janssen in
Macromolecules, 1989, 22, 364-366, or by the process disclosed in WO

99/20657. The procedures and apparatus to be used are conventional in the art
and variations on these known procedures can easily be made by a person
skilled in the art using routine experimentation. In particular, we have found that
25 the amount of water which is used in the process is an important parameter for
obtaining the CMC in accordance with the present invention. Typically, a 20-40
wt% (final content) aqueous alkali metal hydroxide solution (e.g. aqueous

sodium hydroxide solution) is used.



wt % (final content) aqueous alkali metal hydroxide solution (e.g. aqueous
sodi um hydroxi de solution) is used. WO 03/030660 PCT/EP02/11329 5 The
char act erwpagisiss®f CMCs depends nminly on rheol ogy nmeasuPerEPIE]132N
particul ar viscosity neasurenents. See, e.g., J.G Wstra, Macronol ecul es,
1989, 22, 367-370. In this reference, the properties of the CMCs obtai ned
via the process disclosed by Sikkenma and Janssen in Macronol ecul es, 1988
22, 5 364-366, are analyzed. Inportant properties of a CMC are its ’

Vi scosity t hi xot r opy,. an ar 5t hi nni ng. ef f h
the use of h qrﬂcteﬁ%’@%rgg o(ﬁﬂggtd%orel : 1:’?’%' %Sgﬂhﬁoﬁ&g} Wegaspﬁéehg?%%f ?jal ror
properti eggrtﬂ:ru?aqe(/i%b8§‘gﬁ WedhsREmehes, ved&er e@ﬁ,s Qr@! Vssteapakiciomaleduldse rat e

of wat er sorption are inportant. 10 The rheol ogy of aqueous CMC sol utions
i s rat her 108opbex3end7deperits referancautisepraperies aftie CMCasbiringd viae

q ¢ I > ) i .
(DY) or °t whe etaasssyaeeiaged goniemmand Hansest b Masol ol 1988027 t v of |
substi tuti vnds €, th i i j (0] t i

cot T ul Bee DA 3er ot Hev2ad HibORCbISRMESVEE dNEMG WiRiRg, AYEsiHiC

to be useghikfrdoE UrdresEarthirthing ket ¥sehtverivend itoat forthesase obCC an br oad
range. In the context of the present invention, a distinction. s mahe
8

SN g sk <o M i s o £
P cal by asAMEaer absarphapSarachy ARSREE fle'drSRE0absObBBR sE hiyia. ™

depol yneri zed wood cel | ul ose (DP typically <1,500). Preferably, the DP of
the CMC to be used in accordance with the present invention is at |east
1, 500 0Morfheprreicts b bf agBe 608 CGesvlutinms isr therapdypiex, @nd depends ofr &f er r ed

that the CMC is prepared fromlinters | |
" number OP paeameters including tlhe gggre%l c6?6;'3<'3lymeriza’[ion (DP) of the

cellulose, the degree of substitution (DS) of the carboxymethyl groups, and the
uniformity or non-uniformity of substitution, i.e. the distribution of carboxymethyl.
groups over the cellulose polymer chains.

15
The degree of polymerization (DP) of the CMC to be used in accordance with .
the present invention can vary over a broad range. In the context of the present
invention, a distinction is made between the following DP ranges, i.e. >4,000,
>3,000-4,000, 1,500-3,000, and <1,500. Typically, the CMC is prepared from

20 linters cellulose (DP typically >4,000-7,000), wood cellulose (DP typically 1,500-
4,000) or depolymerized wood cellulose (DP typically <1,500). Preferably, the
DP of the CMC to be used in accordance with the present invention is at least
1,500, more preferably >3,000, even more preferably >4,000. It is preferred that
the CMC is prepared from linters cellulose.. -

25
The CMC to be used in accordance with the present invention typically has a
DS of at least 0.5, preferably at least 0.6, more preferably at least 0.65, most
preferably at least 0.7, and typically at most 1.2, preferably at most 1.1, more
preferably at most 0.95, and most preferably at most 0.9.

30



25 The CMC to be used in accordance with the present invention typically
has a DS of at least 0.5, preferably at least 0.6, nore preferably at

| east 0. 60 oaw3t660 preferably at | east 0.7, and typically ®CTrpe2/11B29,
preferably at nost 1.1, nore preferably at nost 0.95, and nost preferably
at nost 0.9. 30 WO 03/030660 PCT/EP02/ 1329 6 The Brookfield viscosity
(Brookfield LVF, spindle 4, 30 rpm 25C) is neasured after high-shear

di ssolution, for exanple using a Waring bl ender, of the CMCin a 0.3 W%

caucous SRS 90l B kel By il SOl 40 Qdetiae
pol ymer | Z\%ﬁg)‘)ﬁgﬁ%a?fd;isﬂ&% fr é(élﬁlfffef@n@a%nhg\blégd@ BPttef CME 000-

4, 000, r a CMC having a DP of 1,500-3,000, and 4 wt% for a CMC
having a BR.®wt¥%lad@souFsediemadiprida saMbohatiienina opnsysftiye M e han

9, 000, f bly of
Chan " 10, edubmirnSSarER GBlasiiessoiutide e g wEp s Sar ichaarne 1 oafe.88a n
accor dancg Wﬁenggﬂggfme&t >4 YN 50R A Br S3 el Mamgxgtﬂip%fcﬁ bbe-

0
t hi xot opﬁ ned by ’'preéparing a 1 wt % aquéous CMC sol ution and

neasuri ng4tdm, Vi §&%sfdrya &ME. ha\fmgcet Do obf1 5@@3a]m3ararrchﬂew’(% fer a0CBYG 300
s-1) on a controlled rate or controlled 15 stress rheoneter .in ro&atlonal

nge at 25evingi agi)lg @foﬁéa’iﬂ()ﬁt%fsf?fabhﬂ IaeIC'\é@aIE‘@V'BQ a oSty Jeure AN an
pcurve i ecor de h
S et Giyies PTRIEOh, S 2e RT 81D Sl 'O RSt Pt e g 20

shear rate 'C?O Fep-ea %egs(ﬁyer the sanme range. For a CMC in accordance with
t he present I nvent| on e upcurve will be at a higher viscosity

10
Aqueous solations of the CMC to be used in accordance with the present
invention are strongly thixotropic. The thixotropy can be determined by
preparing a 1 wi% aqueous CMC solution and measuring the viscosity as a.
function of the shear rate (i.e. 0.01-300 s™) on a controlled rate or controlled

15  stress rheometer in rotational mode at 25°C using a cone-plate, parallel-plate or
bob-cup geometry. An upcurve is recorded in which the shear rate is increased
from 0.01 to 300 s, immediately followed by the recording of a downcurve in
which the shear rate is decreased over the same range. For a CMC in
accordance with the present invention, the upcurve will be at a higher viscesity

20 level than the downcurve and the area between the two curves is a measure for
thixotropy, also referred to as the thixotropy area. Typically, one speaks of a
thixotropic solution when the area has a value of 5 Pa.s.s™ or more when

measured at 2 to 4 hours after preparation of the aqueous solution.

25  There is no standard test for measuring the water absorption capacity and the
rate of water absorption of CMCs. In this specification, the water absorption
capacity is determined using the “teabag test,” which test is described in the
Examples. The rate of water absorption is determined by calculating the water
absorption at increasing time intervals.

30



20 | evel than the downcurve and the area between the two curves is a
nmeasure for thixotropy, also referred to as the thixotropy area.

Typi cal | ywomn@3®peaks of a thixotropic solution when theprParg@ohas2a val ue
of 5 Pa.s.s-1 or nore when neasured at 2 to 4 hours after preparation of
t he aqueous solution. 25 There is no standard test for neasuring the water
absorption capacity and the rate of water absorption of CMCs. In this
specification, the water absorption capacity is determ ned using the

absor pti onf 1 SR ke Be ) alpatanceny e b ue s BkERion MBiCAb hi.plas ng
L1 10t fals.o300r (31020080 (RETLRBO S %@%%ooﬁo?@c;%@ A Pt 1

accordance with 't res nvention typically has a water absorption
capacity i 00e, paﬁgé.%Oﬁf fo‘fB@OSMOD higingaaVE bfaw B Cad DP0pf>10842 @D dor a

>200- 300 for a CMC havj a DP of >3 000-4 >100- 200 vin
a DP of 1,GH6 haging, aa@ﬁ’ gb- 1@@9&@@9@?% &9?/%9@ t@é@ CMQE.JQF @Q@%P °
<1, 500 Aﬁ“ﬁ@é a%'lg% t?(gbeo preferred processed neat products are

e

enul SIPI pr O ucts chopped neat products, and hans. A typical

enul sified meat product (e g. frankfurters, wieners, liverwrst) is fornmed
by conventionally mxing in a 10 cutter neat, fat, fragrrent ed ice/water,
salt (i.e.Azonentioned ahovs, waferrad pmqassedtr@eat(mr@d@émrﬁ enpgsifiag theat Pokel

i xt Ur ot e, SEprhest FERL RS, 3 bims, PORRIRS Syudicy GRG0 . °
P o o PP Ao AeHabited inedehpthleni bR o Use
10 cutter meat, fat, fragmented lcelwater: sal;t (i:e common salt) or salt with nitrite
(in German, NPS, Nitrit Pékel Salz), additives (e.g. caseinate, citrate,
carbonate, and phosphate or a mixture thereof), spices/seasoning, a re-
colouring agent (e.g. ascorbic acid or ascorbate), and a CMC as defined in.
claim 1.
15
In the art, use is made of different cutter procedures, i.e. starting with the
addition of meat, the all-in procedure, and the use of a cutter in combination
with a colloid mill. A typical cutter procedure is described in Example 1 below.
These procedures and apparatus are well-known to the person skilled in the
20 art. The CMC to be used in accordance with the present invention can be used
in all of these procedures and at any point of the procedure, but we have found

that it is preferable to add the CMC after adding the salt, either in the form of

common salt or as salt with nitrite.

25 In preparing processed meat products, we have found that when a CMC in
accordance with the present invention is used, the use of cutter aids, in
particular of phosphate or a mixture of additives comprising phosphate, can be
reduced significantly or is even no longer required.

We have further found that when a CMC in accordance with the present

30 invention is used, lesser quality meat, i.e. meat containing a lower content of



addition of neat, the all-in procedure, and the use of a cutter in
conbination wth a colloid mll. A typical cutter procedure is described
i n ExanplwoOb3baleoww. These procedures and apparatus are weCrAPonwWI2¢ o t he
person skilled in the 20 art. The CMC to be used in accordance with the
present invention can be used in all & these procedures and at any point
of the procedure, but we have found that it is preferable to add the CMC
after adding the salt, either in the formof comopn salt or as salt with

nitrite. ai%%¢ g*g%%tegﬁﬁicﬂﬁitoﬁéﬁ%?%@léfe\%té?r@cﬁrﬂgﬁts’ca‘f‘feg,ga%ffeé. ognc tde.-when a

CMC in e Wt res invention I's use e use of cutter

ai ds, in Jqmtdihie REsEf quIRy Phedtegeerallyrnssua similarasttisistensy aadpextirag
phosphate, can be reduced significantly or is even no |onger required. W
have f urt fesr cdropargdt thanesiteving avelativeldveh @arruntwif igan ﬁ@agr esent 30
invention is used, lesser quality neat, i.e. neat containing a | ower
content of WO 03/030660 PCT/EP02/11329 8 |lean neat and optionally a higher

wat er ﬁontlﬁgﬁsregﬁgﬁgﬂhﬁeﬁtﬁgt, ReChit e/ ahlistth LRRERK BUSEAtEY/cBRREd

generally ar consistency and texture as cofipared to neat having
a rel ati veluting e emtermprooédleaVedsve ouml feépdramg CMceimacserdanhe
fat/water/liver enul sion tFYipi cally is heated/ cooked during the cutter

ap

pr ocedur e Witke theypeesest iventian iswshdathiifeddrionat Bealie & Rl FRCEIPENHAB¥ ent
invention is used. thi Ltiona i i necessary an | onger,
whi ch resd??gep’ H\ﬂ_gcnrgersgltgﬂg%ﬁ?%a%c%'g%ﬁ?llg.%e%'teChopped rr)e/\at );;r oductgs

(e.g. hanburgers) are prepared by finely grinding neat in a neat m ncer,
addi ng spices, salt, and water, and formng the neat product to a desired
shape 10si ngheppasligat Prasusise(d.or hanbprariarard grepaeed by finely gyndiggimeati n an

oven and subsequent | refried.in hot oil,. The in.accor Lth the
present i dPeéhin W'Eg%(gaaﬁm@osﬁ'ﬁ%&gﬁ%ﬁuﬁ&dﬁ%%tfer’a%oém'/”%g"v%g}%%epmd‘mt

to a desired shape using a mould. The pre-formed product is then typically

cured in an oven and subsequently prefried in hot oil. The CMC in accordance.

with the present invention is added to the ground meat as a dry powder,

15  preferably as a mixture with the spices.

In the processed meat products industry, two different procedures are used for
preparing boiled and smoked hams, i.e. the injection of whole meat parts or
coarse meat chunks followed by a tumbling process and a tumbling process of

20  coarse meat chunks followed by pressing into natural or artificial casings.

A typical procedure for preparing pressed hams is the following. A brine
dispersion is prepared from ice/water, a pre-calculated salt concentration
(normal salt or salt with nitrite), injection and tumbling aid ingredients and liquid
25 or solid phosphate. Subsequently a CMC in accordance with the present
invention is added. Depending upon the technology used the meat is placed,
when a combined injection/tumbler technique is used, under the injector. The
meat will then be injected with the brine dispersion and accordingly be
transferred into a vacuum tumbler accompanied with the rest of the non-

30 absorbed brine-dispersion. When only the tumbler technique (often when



15 preferably as a m xture with the spices. In the processed neat products
I ndustry, two different procedures are used for preparing boiled and
snoked hawe,03i03@60 t he i njection of whole neat parts or ceargPoremdtd chunks
foll owed by a tunbling process and a tunbling process of 20 coarse neat
chunks followed by pressing into naturap or artificial casings. A typical
procedure for preparing pressed hans is the followng. A brine dispersion
is prepared fromice/water, a pre-calculated salt concentration (nornmal

| om i'ce/ wat et a pr e It concentrati "
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present idnEfHé aforefentidred bRgpedidpagiop tnatiied toectopadfoghye meat! Ihhisothreat is
pl aced, when a conbined injection/tunbler technique is used, under the

i nj ect or. tEhBniqueatheinikturs ehmeat eppdbe ddingi dippensiorprertambiiedfaratdeasind
accordingly.be t sferred into a . vacu urnbler acconpani ed with t rest
of the nonélxé,ohréb?{)ra‘l e@%ﬂ?r%jﬁpgﬁé?tgfeoﬁ?%%?g Iﬁptpﬁ(@g%ﬂﬁﬂagtprttéﬁnr}gue
(of t engwh cH1P thd a88mbhSI sdE@inte Bkt Rieadal Ng
used) i5$ S@e tnﬁglh%?a}?@%ﬁgjé Eﬁﬁﬂﬁ) t he tun%l er ansd then af olr emanti%ned
brine di sp@yspondes Aftklettieaantdipgoperidae isteamplétad tbe wholecheatpagstdre

m xture of nmeat and the brine dispersion are tunbled for at | eas 2.5 hrs

at 10 rpm&f- Packrpdnasracél qrellgphang asingspApdi gt emalieTemept ipUgKs sare

tunbling t r re | opped . t he.addit Lo t t s ~added
as a dry ng%{ﬁes(r%.ﬁﬁ%éjt'gr h?h@&t ﬁﬁb?ﬁtlﬁggbe‘%%é i gh%o%dgt% gg P %@g\/\%g% eﬂh%\gat
parts are trgnsferrBdGhieth thoking ehambee uhaphkematesra gsnparatilirsds semdHeer ofreat
chunks are often stuffed in natural or artificial casing. The produced

hans d0e t6RAC.tAcsmtinghethd maos ateotaaigd ctawibdry shfaVinG Wiy watet Gind

tenperature i s, reach of 10 68 C. Accordinhgly the hans are cool ed down by
sprayi ng vﬁ%\:ﬁm%f:ogﬂﬁora@ted%mﬁ{%?%%ﬁtglsgﬂér age roomfor at |east 18 hrs.

We have found that it was advantageous - in particular with respect to the
surface appearance and sliceability of hams - to use a CMC in accordance with
15 the present invention in combination with another hydrocolloid having gelling or
binding properties, such as carrageenan, collageneous protein, and konjac. To
reduce the cooking losses even more, some 1 to 2% of native starch can be

added, preferably just before the end of the tumbling procedure.

20 The amount of CMC to be used in accordance with the present invention varies
and is dependent on the amount and the type of meat, fat, and water used for
preparing the processed meat product. Typically, an amount of 0.05 to 1.0 wt%,
preferably 0.05 to 0.5 wt%, more preferably 0.05 to 0.4 wt%, most preferably
0.05 to 0.3 wt% is used, based on the total weight of the processed meat

25  product. In general, we have found that compared to a CMC not in accordance
with the present invention, less of a CMC in accordance with the present
invention is required for preparing processed meat products. The optimal
amount of CMC to be used in accordance with the present invention can be
determined by a person skilled in the art by routine experimentation using the

30 above amounts and the Examples given below as guidance.



We have found that it was advantageous - in particular with respect to the.
surface appearance and sliceability of hans - to use a CMC in accordance
with 15 wbaesfpswsent i nvention in conbination with anot hePCyrpomcske oi d
havi ng gelling or binding properties, such as carrageenan, collageneous
protein, and konjac. To reduce the codRing | osses even nore, sone 1 to 2%
of native starch can be added, preferably just before the end of the
tunbl i ng procedure. 20 The anobunt of CMC to be used in accordance with the
present invention varies and is dependent on the anpbunt and the type of
nmeat, fat, and water used for preparing the processed neat product.

Typi cal | y, THRYCRIDbe elsel ifBctérdanBe Wit thepsrebentipkgniorOfypiazllg iSadded nore
preferably 0.05 to 0.4 wt % nost greferabl 0.05to0 0.3 W% is used, based

on the totaslady ghwdef dunsg @nycefst @@bﬁl@td%f&e@dW@@edW@Sg‘@ﬁ@f‘%ﬂa”ﬂﬂea have

found that conpared t in geeor t ntion,
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pr epar kng maecgﬁﬁg@owtm FQIRL Sof THRCpRIsEBY masDpfiduet, %@@lWQhésed in
accordance wt rese I nvention can be determ ned by a person

skill ed IrCMttast‘deldyasaldtry nextasepeithrteatsaidesn usi ng the 30 above anounts
and t he Exanpl es given bel ow as gui dance. WO 03/ 030660 PCT/ EP02/ 11329 10
The CMC to be used in accordance with the present invention typically is

added as 8@&\@&; nﬂg@ﬁsnﬂ fb;}fljﬂg fgp&)mlgd@ h t%d procedures for

preparlng or exanple, e formof a dry

m xture with one or 5 nore of the ot her ingredients of the processed neat
product. Preferably, the CMC is added as a dry mixture with the spices.
The présemXAMAISon is illustrated by the followi ng Exanples. 10
EXAMPLES Materi al s:

Materials:
Akucell AF 2985, Akucell AF 3085, and Akucell AF 3185 (all ex Akzo Nobel) are.
CMCs which are not in accordance with the present invention.

15 _
CMC-1, CMC-2, and CMC-3 are CMCs which are in accordance with the
present invention, i.e. they form a gel at 25°C when dissolved in an amount of

0.3 wt% aqueous sodium chloride solution under high shear.

20 CMC-1: Prepared from linters cellulose. DP of 6,500. DS of 0.75. A 1 wt%
aqueous solution of this product has a Brookfield viscosity (LVF, spindle 4, 30
rpm, 25°C) of 13,000 mPa.s using a Heidolph mixer at 2,000 rpm and of 20,000
mPa.s using a Waring blender at 10,000 rpm (i.e. high shear). CMC-1 has a
strong pseudoplastic rheology and a tendency to thicken up in time, that is, it
25 has a thixotropic rheology. A thixotropy area of 220 Pa.s.s’ was calculated
using the method described hereinbelow. CMC-1 does not dissolve in a salt or
acid solution under normal mixing conditions (i.e. propeller blade mixer at 2,000
rom). At high shear (i.e. Waring blender at over 10,000 rpm), CMC-1 does

dissolve and the viscosity builds up rapidly without lump formation. CMC-1 has



Akucel | AF 2985, Akucell AF 3085, and Akucell AF 3185 (all ex Akzo Nobel)
are. CMCs which are not in accordance with the present invention. 15
CMC-1, CMEo2a3/ozmdd CMC-3 are CMCs which are in accordance WCTIEPOhEI329r esent
invention, i.e. they forma gel at 25C when dissolved in an amount, of 0.3
wt % aqueous sodi um chl oride solution under high shear. 20 CMC-1: Prepared
fromlinters cellulose. DP of 6,500. DS of 0.75. A 1 wt% aqueous sol ution
of this product has a Brookfield viscosity (LVF, spindle 4, 30 rpm 250
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pseudopl agidiew! BEADO gywaRH/ eCMENENICY1 bisd iptdgmbeprisitheivwaer.t hat is, it 25
has a thixotropic rheology. A thixotropy area of 220 Pa.s.s-1 was
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sol ution of i r el k LLY, @f: sing a
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10, 000 r prhfdot@®pyhkedh dfean) PaES- ddnsatcupsietdagingsties métaod ogyscrived a
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CMC-3: Prepared from linters cellulose DP of 6,500 dS of 0.75. A 1 wt%.
aqueous solution of this product has a Brookfield over 12,000 mPa.s using a

15 Heidolph Mixer at 2000 rpm and well over 20,000 mPa.s using a Waring
Blender at 10,000 rpm. (i.e. high shear). CMC-3 has a pseudoplastic rheology
and a tendency to thicken up in time, that is, it has a strong thixotropic
rheology. A thixotropic area of more than 250 Pa.s.s™ was calculated using the
method described below. CMC-3 has a 'water absorption capacity, as

20 determined with the teabag test of approximately 500 g/g CMC. CMC-3 also
rapidly absorbs the water. CMC-3 doesn't dissolve in a salt or acid solution
under normal mixing conditions (i.e. propellor blade mixer at 2000 rpm). At high
shear (i.e. Waring Blender at over 10,000 rpm) CMC-3 does only dissolve when
low wt% of salit and/or acid are used without lump formation.

25



teabag test, of 300 g water/g CMC. CMC-2 al so rapidly absorbs the water.
CMC-3: Prepared fromlinters cellulose DP of 6,500 dS of 0.75. A1 w%
aqueous swbusioarweof this product has a Brookfield over 12p0@EPIPaI339 uSi Ng a
15 Hei dol ph M xer at 2000 rpm and wel| over 20,000 nPa.s using a Waring

Bl ender at 10,000 rpm (i.e. high shear)2 CMC-3 has a pseudopl astic
rheology and a tendency to thicken up in tinme, that is, it has a strong
thi xotropic rheology. A thixotropic area of nore than 250 Pa.s.s' was

cal cul at engéglgg the method described below. CMC-3 has a water absorption
capacity, etermned with the teabag test of approximtely 500 g/g
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m xer at m@amodlwm ¢hlgm|de §h@aﬁn(usm awyaring @Qﬁﬁieﬁ\ﬁéta@S ?QU,,'(’D@O rpm
CMC- 3 does,_ onl solv %.,0 al t and/ I, aci sed w t hout
| unp formﬂq%ngr r@g@@%éo %&E%ﬁ 1%%@@ P Lﬂiﬁ%d@g?”% ¥l
cont ent e, 44N A qﬁgg odi um
chl ori de s%fﬁjidgﬁ%ﬁg E’gotgévgﬂdng%g gﬁgaﬁ&%?taesr adﬁé@é’l%ﬂr@?ghé I!Jaf‘-hoﬁl d or
gel was brpegdndyo(izb@.0ThED ﬂz)rcag@ madihsisiniéhis ARd100€ dodi®lled  strasdul us

(G") of the fluid were neasured as a function of the oscillation frequency
(i.e. 0.o0lrheometer spetatmg b siraimedlt & 24ARe160%) dBmsFbipfieq medeysinghdonet er

operating t a Ogﬁ) scillation node using a 4-
cone-pl ate gr}ae Pﬁt#?eg{netryt%t éérnafera é%f C8 10 Viscosity The viscosity of
a 1 wt% aqueous sol ution of CMC was rreasured using a Brookfield LVF

vi sconmeter, spindle 4, 30 rpm 25C

10  Viscosity
The viscosity of a 1 wit% aqueous solution of CMC was measured using a

Brookfield LVF viscometer, spindle 4, 30 rpm, 25°C.

Thixotropy
15  For determining the thixotropy, a 1 wt% aqueous CMC solution was prepared

and the viscosity was measured as a function of the shear rate (i.e. 0.01-300
s') on a controlled stress rheometer in rotational mode at 25°C using a cone-
.plate. An upcurve was recorded in which the shear rate was increased from
0.01 to 300 s™, immediately followed by the recording of a downcurve in which
20 the shear rate was decreased over the same range. The measurement was

carried out at 2 to 4 hours after preparation of the aqueous solution.

Teabag test
An amount of 50 mg of CMC was weighed into a sealable teabag of approx. 7.5

25 x 7.5 cm. After being sealed, the teabag was soaked in a container with water
and weighed at intervals until complete saturation. The number of grams of

water per gram of CMC was then calculated.



Thi xotropy 15 For determ ning the thixotropy, a 1 w % aqueous CMC sol ution
was prepared and the viscosity was neasured as a function of the shear
rate (i.ewo®30306800 s-') on a controlled stress rheonet ePCIEPOD1BRS Onal
node at 25C using a cone- ,.plate. An upcurve was recorded in which the
shear rate was increased from 0.01 to1300 s-', imediately followed by the
recordi ng of a downcurve in which 20 the shear rate was decreased over the
same range. The neasurenent was carried out at 2 to 4 hours after

preparati aqueous sol ution. Teabag test An anobunt of 50 ng of CMC
was wei gh r%f t%ﬁ‘é seal abl e teabag of approx. 7.5 25 x 7.5 cm After being

seal ed, 't hehd gaRgiStenRy -SerlsRsbskt iA ramisal nes metbunsalt with a8tevensdreRAat
intervals until conpl ete saturation. The nunber of grams of water per gram
of CMC wasTextere a%rl%yﬂeat eeanV\@ oglirBosb®rPes/ Eh@m/eiemé’ , lesgthcghsiyibney
The consi sten esse r ans vens. TFRA
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penetr t| e T apRer p t Faam! e 5
mat er i g’l |c ng@ﬁeﬁ%fsﬂnmdlnz@eﬂ?%fgj ?n%o Prﬂ'n) - 100@11%% ?n{hreu rf}rr[gln nunber
of measur amﬁbérMeé@ure@érets vasoperti es of the pr ocessed neat product
Fluid | oss and syneresis (i.e. fluid loss after 1, 2 or 5 weeks of cold
storage) 10 were determ ned by cal culating the weight |oss of the
processed [ Q%édt o@cjctt he processed neat product,
such as cofrd—re e, sliceability, surface
appear ancemuloeldsx érﬁu @hem@@n é Ry aﬁ@rnd 2vbis Bakeélas of aolaasiornge)

peel ability of the casing, taste, colour, { ui ci ness, and.
10 were determined by Calculatmg the welght oss of the processed meat product.

Other properties of the processed meat product, such as cold meat emulsion
stability, texture, sliceability, surface appearance, jelly formation at the outer
end, visual fat formation, peelability of the casing, taste, colour, juiciness, and.
(first) bite, were evaluated in a conventional way by means of visual or sensory

15 -inspection.

Example 1

In this Example, two types of CMC, i.e. Akucell AF 3185 and CMC-1, were used
20 in amounts of 0.05 and 0.1 wi% to prepare two types of sausages, i.e.
bratwurst and Fleischwurst. A typical cold meat emulsion consists of 43.9 wt%
of lean pork, 28.3 wt% of backfat, 24.70 and 24.65 wt%, respectively, of
fragmented ice, 2.0 wt% of salt with nitrite, 1.0 wt% of spices, and 0.05 wt% of
phosphate, based on the total weight of the emulsion. As a comparison, a biank

25 was prepared by only adding the phosphate.

The sausages were prepared in a conventional way by preparing a cold meat
emulsion in a cutter, stuffing the emulsion in an artificial or natural casing using

an extruder, transporting the sausage to a smoking and/or steam chamber (i.e.



(first) bite, were evaluated in a conventional way by means of visual or
sensory 15 inspection.. Exanple 1 In this Exanple, tw types of CMC, i.e.
Akucel | AFO33BI6and CMC-1, were used 20 in anounts of 0. @ETaPd2/01329 Wt %t O
prepare two types of sausages, i.e. bratwrst and Flei schwrst. A typical
cold nmeat emnul sion consists of 43.9 wt %4 of |ean pork, 28.3 w % of backfat,
24.70 and 24.65 w% 'respectively, of fragnented ice, 2.0 w% of salt
with nitrite, 1.0 wt% of spices, and 0.05 wt % of phosphate, based on the

total wel o GlokliBogi 3t  iorASeBGRTBATESARC & bl Bl 1dpdiat 8rapaged by

only adding t ausages were prepar in a conventi onal way

by preparln(gocg gﬁdj@tdm@tm ;_enud;lsno@m in a cutter, stuffing the emulsion in an
artificial or natural casing using an extruder transporti ng t he sausage
£

to a snoki hgr Braiworststheaneidhasstenulsien Was eavr@@@@@momwa@e agigg@ndi4 for
cooki ng/cuping at_a tenpera of , 76- 78 ature o 8-
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chanber. For Fl ei wurst, the 5 enulsion™was extrud inan artificial
casi ng andintdnems&irgpgembsr &nd sters codled/ciradan smsikamgcldrabder and t hen

cooked/cured in a steam chanber. W observed that after 24 h of cold
storage, the sli ceabi lity, surface appearance, jelly formation at t he

outer end, Y\f@t ol ConSI sr{ ttya‘ﬂ@f]a .&Ihﬁ %@n‘éo,asﬁtérg Eorthteh,%h%éﬂ

surprising enc rove I e| aqur st

where the ghfearasce, J@ef foimaiora B that o@tbr@na antl YpodlahiliRSwetdthef sdrmhegient ed
i ce, corrpared to the blank, the consi stency increased fromb545 to 785 for

AF 3188 antbrithe hisus bubtk@gwmr&mbpﬂp consistency had improved.
For example, in a Fleischwurst where the CMC was added in an amount of 0.1

wt% with 25 wt% of fragmented ice, compared to the blank, the consistency
increased from 545 to 785 for AF 3185 and from 545 to 923 for CMC-1.

15 Bratwurst
The CMC was added in an amount of 0.1 wt% with 30 wt% of fragmented ice.
The amounts of lean pork and backfat were reduced accordingly.
Compared to the blank, the fluid loss after cooking/curing decreased from 4.7%
to 3.2% for AF 3185 and from 4.7% to 3.5% for CMC-1.

20 Comparéd to the blank, the fluid loss after cooking/curing and cold storage for
24 h decreased from 9.4% to 7.5% for AF 3185 and from 9.4% to 7.3% for
CMC-1.

Bratwurst (vacuum packed)

25 The CMC was added in an amount of 0.1 wt% with 30 wt% of fragmented ice.
The amounts of lean pork and backfat were reduced accordingly.
Compared to the blank, the fluid loss after 2 weeks of cold storage decreased
from 5.1% to 3.0% for AF 3185 and from 5.1% to 3.3% for CMC-1.
Compared to the blank, the fluid loss after 5 weeks of cold storage decreased

30 from 6.4% to 3.4% for AF 3185 and from 6.4% to 4.3% for CMC-1.



15 Bratwurst The CMC was added in an amount of 0.1 wt%w th 30 wt % of
fragnmented ice. The anmounts of |ean pork and backfat were reduced

accordi ngwg.03@sspar ed to the blank, the fluid |l oss after @®@cohiPayiceying
decreased from4.7% to 3.2%for AF 3185 and from4.7%to 3.5%for CMC 1.
20 Conmpared to the blank, the fluid | osts after cooking/curing and cold
storage for 24 h decreased from9.4%to 7.5%for AF 3185 and from9.4%to
7.3% for CMC-1. Bratwurst (vacuum packed) 25 The CMC was added in an
amount of 0.1 wt%with 30 Wt % of fragnmented ice. The anobunts of |ean pork
and backfat were reduced accordingly. Conpared to the blank, the fluid | oss

after 2 weelesscplvifdl @ast@nasckedecnessssd from>S.1 %to 3.0%for AF 3185 and
from5.1 %to 3.3%for CMC-1. Conpared to the blank, the fluid | oss after 5
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_ i an 1 nprovemnen e col d neat
emul sion stability, a reduction in fluid |oss during cooking/curing and 24
h cold storage, a reduction in fluid

10  The addition of these CMCs to these meat products in the small amount of 0.1

wt% resulted in an improvement of the cold meat emulsion stability, a reduction
in fluid loss during cooking/curing and 24 h cold storage, a reduction in fluid
loss during 2 and 5 weeks cold storage (i.e. syneresis), and an increase in the.
consistency of the meat products, without impairing the textural properties,
15 taste, colour or bite of the products. It should be noted that a relatively high

amount of added water (i.e. 30 wt%) was used.

Example 2

20 In this example, CMC-2 was used in amount of 0.2 wt% to prepare a bratwurst
type of sausage the typical cold emulsion consists of 38.3 wt% of pork meat.
The typical cold emulsion consists of 38.3 wt% of lean pork, 40.0 wt%
ice/water, 18.5 wt% of backfat, 2.0% of salt with nitrite and 1.0 wt% of spices.
As a comparison, a blank was prepared using 0.3% of phosphate without CMC.
25 The sausages were prepared in a conventional way by preparing a cold meat
emulsion in a cutter, stuffing the emulsion in natural casing using an extruder,
transporting the sausage to a smoking and/or steam chamber (i.e. for
cooking/curing at a temperature of 76-78 °C to a core temperature of 68 — 70
°C), and storing in.cold room. The CMC-2 was added just after addition of the

30 salt with nitrite addition. Compared to the blank, the fluid loss after 2 weeks and



| oss during 2 and 5 weeks cold storage (i.e. syneresis), and an increase in
the. consistency of the neat products, wthout inpairing the textural
properti e80 03836665t €, col our or bite of the products. It ekowmprd2bB2N0t ed
that a relatively high amunt of added water (i.e. 30 W% was used.
Example 2 20 In this exanple, CMC-2 wasgused in anmount of 0.2 wt%to
prepare a bratwurst type of sausage the typical cold enul sion consists of
38. 3 wt % of pork nmeat. The typi caI coI d enul sion consists of 38.3 wt % of

| ean pork, wt. % i,ce/water % bcf f
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0. 3% of pW@ﬂW@tWﬁ Hawby, Ger 52§/eEIR§ féau%amcmerﬁqé)@aambﬂdoﬂ OME-2 to
conventi ona preparing a cold nmeat emrmulsion in a cutter, stuffing

t he enul sithis meahercmmtsadm oﬁ@umgvt?,fsrasgntad nmmnrlmoyemenhn‘émwlda@rmtﬂsogausage
to a snoki ng and/ or steam chanber for cooki ng\/curl gﬁ at

t enper at urgabifity7 g resfiustiog in %ﬁu'{delﬁﬁ%rh? uPYIESES Alsppan Creéﬁ% 18¢tBRi ng in
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SoLr T A RTOTE R af O ohidels, i redied ProRlr bRferradlite thi" |
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to 6.4 wt% after S res from1l1.8 to 7.5 % after 5 weeks for the

CMC- 2. Thestardti beoroted tioata zretatlveh/hhigh resaeuingd adds water, waguser da dnised in
an i nprovenent of the cold enmulsion stability, a reduction in the fluid
|l oss (i.e."®Sferesis). Also an increase in the 5 consistency of the neat
products, which resulted in clear better first bite, this wthout
inpairing the textural properties, taste and color of the product. It
shoul dobe BErdradicthat a relatively high anmount of added water was used in
this recipe. 10 Exanple 3

In this Example, Fleischwurst were prepared from 48.8 wt% of lean pork meat,

24.4 and 24.425 wt%, respectively, of ice/water, 24.4 wt% of fat, 0.5 wt% of.

spices, 1.8 wit% of salt with nitrite, and either 0.15 wt% or 0.075 wt% of CMC-2.

15 As a comparison, sausages with either 0.3 wt% of phosphate — which is

conventional in cooked sausages - or 0.15 wt% of AF 3185 were prepared.

The sausages were prepared according to the procedure described in Example
1. Natural casings were used for these sausages.

20
The consistency of the sausages with 0.15 wt% and 0.075 wt% CMC-2 was

found to be 756 and 523, respectively. With 0.3 wt% phosphate'it was 517, and
with 0.15 wt% AF 3185 it was 451.

25 Hence, a much smaller amount (i.e. 0.075 wt%) of CMC-2 — a CMC in
accordance with the present invention - can replace 0.3 wt% of phosphate
without negatively influencing the consistency, texture, sliceability, peelability,
taste, syneresis, and first bite of the cooked sausage. When a somewhat larger

amount (i.e. 0.15 wt%) — but still smaller than 0.3 wt% phosphate - of CMC-2



In this Exanple, Fleischwrst were prepared from48.8 wt % of | ean pork
meat, 24.4 and 24.425 w % respectively, of ice/water, 24.4 wt % of fat,
0.5 W % oo o3epicees, 1.8 w% of salt with nitrite, and ei PREEPO2/1B2M % or
0.075 wt % of CMC-2. 15 As a conparison, sausages with either 0.3 wt % of
phosphate - which is conventional in ggoked sausages - or 0.15 wt % of AF
3185 were prepared. The sausages were prepared according to the procedure
described in Exanpl e 1. Natural ca5| ngs were used for these sausages.

The consi st enc
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(i.e. 0.07 accordance with the present invention
- can replace 0.3 wt % of phosphate w thout negatively influencing the
consi stency, texture, sliceability, peelability, taste, syneresis, and
first biteE¥amplee cooked sausage. When a sonewhat |arger anount (i.e. 0.15
w% - Jbut still smaller than 0.3 w % phosphate - of CMC-2 WO 03/ 030660
PCT/ EPO2/ 11329 17 was used, the consistency of the cooked sausage inproved

consi der ablnytras Exafier vibrirt ehesagss aeralprapated frof 4B @iB5oitesnusert:
Exanple 4 5 In this Exanple, Vienna sausages were prepared from 48 w % of

| ean pork meshtQ.10wewelvastorhic el @1&Md% 21 ieealenf28.5 Wilatclifat 2605 wt %
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and 1.0 wt % casel nat e.
10  consisting of 0.3 wt% phosphate, 0.3 wt% citrate, and 1.0 wt% caseinate.

The sausages were prepared according to the procedure described in Example

1. Artificial casings were used for the Vienna sausages.

15 The consistency of the sausage with 0.15 wt% and 0.1 wt% CMC-2 was found
to be 782 and 750, respectively. The cooking loss (i.e. fluid/weight loss after
cooking) was 10.9 and 11.9%, respectively. For the comparison, containing a
mixture of phosphate, citrate, and caseinate, the consistency was 764, and the
cooking loss was 12.5%.

20
Again, a smaller amount (i.e. 0.1 wt%) of CMC-2 can replace the mixture of
phosphate, citrate, and caseinate (i.e. 1.6 wt% in total) — which is normally used
in preparing Vienna sausages — without negatively influencing the texture,
sliceability, peelability, taste, syneresis, and first bite of the Vienna sausage.

25 Also, a better consistency and lower cooking loss can be obtained when using
CMC-2 (in an amount of 0.15 wt%) as compared to the mixture of phosphate,

citrate, and caseinate (in an amount of 1.6 wt%).



The sausages were prepared according to the procedure described in Exanple
1. Artificial casings were used for the Vienna sausages. 15 The consi stency
of the saweagm®3osst h 0. 15 wt % and 0.1 wt % CMC-2 was found PCa/EPe2/7829 and
750, respectively. The cooking loss (i.e. fluid/ weight |oss after cooking)
was 10.9 and 11.9% respectively. For thg conparison, containing a mxture
of phosphate, citrate, and caseinate, the consistency was 764, and the
cooking loss was 12.5% 20 Again, a smaller anount (i.e. 0.1 wt% of CMC2
can repl ac%éhﬁ!hpb' xture of phosphate, citrate, and caseinate (i.e. 1.6 W%
in total) = is normally used in preparing Vienna sausages - Ww thout
negatively influencing the texture, sliceability, peelability, taste,
syneresis, and first bite of the Vienna sausage.” 25 Al so, a better
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respecti velithoaf av@l& and & aathbur§eiSwith the Grdowmt%oC MT-25eptded fwitMO- 2. For
conparison, a blank without a CMC and a hanburger with the anmount of CMC-2
repl aced wiwth of AF 3iBGwrresrepass.wer e prepared. The hanburgers were
prepared according to the follow ng procedure. Al 10 ingredients were
mxed with a.kitchen aid for 1 mn and then preformed in noulds (slices of

approx. 1561@) hatiteirgsel Qeredpristred Ssbeeding Vs Qhéufcﬂl@wiﬁglqorpéémm oxen for
8 mn and were prefried (i.e. deep-fried) in hot oil for m n.
10 ingredients were mixed with a kitchen aid for 1 min and then preformed in
moulds (slices of approx. 150 g). The preformed meat products were cured in a

steam oven for 8 min and were prefried (i.e. deep-fried) in hot oil for 1 min.

The fluid loss after 8 min of curing was 12.3%, 10.2%, and 10.3%, respectively.
15  The fluid loss after 1 min of frying was 23.3%, 23.3%, and 19.1%, respectively.
The fluid loss after 24 h of cold storage was 24.6%, 24.2%, and 21.8%,
respectively. The product impressions were: more juicy than the blank, good
bite and juiciness, and excellent bite and excellent juiciness, respectively.
The fluid loss after 8 min of curing was 10.4% for the blank and 10.6% for AF
20 3185. The fluid loss after 1 min of frying was 27.8% for the blank and 29.6% for
AF 3185. The fluid loss after 24 h of cold storage was 29.4% for the blank and
31.2% for AF 3185. The product impression for the blank was dry and tough,
for AF 3185 it was slightly more juicy than the blank.

25  The conclusion on the basis of these results is that the use of CMC-2 results in
much less fluid loss, in particular after 1 min of frying and after 24 h of cold
storage, and in improved bite and juiciness as compared to the blank and when
AF 3185 is used.



The fluid loss after 8 mn of curing was 12.3% 10.2% and 10. 3%
respectively. 15 The fluid loss after 1 mn of frying was 23.3% 23.3%
and 19. 1%voreedpmset i vel y. The fluid | oss after 24 h of colpdTgtPorz/aged was
24.6% 24.2% and 21.8% respectively. The product inpressions were: nore
juicy than the bl ank, good bite and juil®@ ness, and excellent bite and
excel l ent juiciness, respectively. The fluid loss after 8 mn of curing was
10. 4% for the blank and 10.6% for AF 20 3185. The fluid loss after 1 mn
of frying %@%for the blank and 29.6% for AF 3185. The fluid |oss
after 24 h storage was 29.4% for the blank and 31.2%for AF 3185.
The product inpression for the blank was dry and tough, for AF 3185 it was
slightly nore juicy than the blank. 25 The conclusion on the basis of these
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prepared, according the tufbling procedure, from earnr pork
parts (appriogredigs OM)S WA, pbospitatefaridc@28awtdh ¢fICUID-1. AS R cnfpesiebt, i n

total) with nitrite, 0 33 wt% of injection and tunbling aid ingredients
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tumbler together the dispersion and tumbled for 1 hr under 90% vacuum at 10
rpm at a temperature of 3-5 °C. After this time-interval the rest of the salt was.
added and the tumbling was continued for another 2.5 hrs at 10 rpm at a

15 temperature of 3-5 °C. After the tumbling process was completed the product
was extruded into a moisture tight sterile casing. The hams were transferred
into a cooking chamber until a core temperature is reached of 68 °C. Then, the
hams were cooled down with water and stored in a cold storage room for at
least 18 hrs.

20
The boiling loss of CMC-1 was 0 % and that for the ham with the (semi-
purified)-kappa-carrageenan system was higher in comparison to the (semi-
purified) kappa-carrageenan. It was further found that when the 0.20 wt% was
used with 0.05 wt% of (semi-purified) kappa-carrageenan the slice-ability was

25  improved until an optimal level.

Example 7

In this example, the hams were prepared, by using a combined technique of

30 injection and tumbling, from 71.4 wt% of lean pork parts (appr.10x20 cm), 25.6



rpmat a tenperature of 3-5 C. After this tine-interval the rest of the
salt was. added and the tunbling was continued for another 2.5 hrs at 10
rpmat a Wb osesper ature of 3-5 C. After the tunbling procesI/Erayisenpl et ed
the product was extruded into a noisture tight sterile casing. The hans
were transferred into a cooking chanmber until a core tenperature is
reached of 68 C. Then, the hanms were cooled down with water and stored in
a cold storage roomfor at |least 18 hrs. 20 The boiling | oss of CMC-1 was
0 %and that for the hamw th the (sem . purified)-kappa-carrageenan system
was higher in conparison to the (sem - 88rifi ed) kappa-carrageenan. It was
further found that when the 0.20 Wt %was used with 0.05 wt % of

(sem -purified) kappa-carrageenan the slice-ability was 25 inproved until
an opti mal | 18ver! ceRiisl 6- 10 A e sakfp el vl WS U3 BT peen by

using a comnbi ol iana0 ol 1Hu8 61 J ! oI 4 W % of
| ean pork paérlr'gtgféj a%@?%%@e@%]éSSfygﬁ%b%c%gg%{gg%Cw%ﬂbjﬁ/ 11 2% T/hfo W %
of icel/wat erhdris 1@re Roddcadt &csatiing(tha folldvhy prbtddunet The elispereidn wi=d of
injection and tunbling.aid ingredients, 0.15w % of phosphate and 0.2 wt %
V3. The HERE Rersoqitn b SRAECERANTl § HESTIAACORES oA det ALoreratpie

di spersi @n Wers theP HRPRFR6h at GRIsdiBfshedURteha BxaaRe aabk dashi Rediromiyhod.
After preparation 5 of the dispersion it was transferred into a storage

t ank, whi ch ¢@ngcieddplthe injesiaecihedcaasse meat ahwatsowereThiecedan dlee ingentorchunks

were placed on, t .0y or t. Th Lor anmount . of .the. neede
di spersi on V\%egt' iTtrE'j%erE Jlgg% orugE?) fbh‘ei H?%Oeetdﬁlsp%'gp ‘&%Sr " ?Ct‘i\q (tag?&g'h'P thﬁj ection
phase, the nmatt y@ss. Ntangfieiniesion Phasé Re mssdhweis transheratpiRtoths aukBRr anount
of brine dispersion was added to the tunbler and
the non-absorbed amount of brine dispersion was added to the tumbler and
10  tumbled for 1 hr under 90% vacuum at 10 rpm at a temperature of 3-5 °C. After
this time-interval the rest of the salt was added and the tumbling was continued,
under 90% vacuum for another 5 hrs at 10 rpm at a temperature of 3-5 °C.
After the tumbling process was completed the product was extruded into a.
moisture tight sterile casing. The hams were transferred into a cooking chamber
15  until a core temperature is reached of 68 °C. Then, the hams were cooled down
with water and stored in a cold storage room for at least 18 hrs. The boiling loss

was 0%.



10 tunbled for 1 hr under 90% vacuum at 10 rpmat a tenperature of 3-5 C
After this tinme-interval the rest of the salt was added and the tunbling
was cont iwoad/io3dosander 90% vacuum for another 5 hrs at 10 POIER2/&1329
tenperature of 3-5 C.  After the tunbling process was conpl eted the product
was extruded into a, noisture tight sterile casing. The hans were
transferred into a cooking chanber 15 until a core tenperature is reached
of 68 C. Then, the hams were cooled down wth water and stored in a cold
storage roomfor at least 18 hrs. The bgiling loss was 0% WD 03/030660
PCT/ EPO2/ 11329 21 CLAIMS 1. Use of a Carboxynethyl cellulose (CMO) in
processed neat products, wherein the CMCis characterized by formng a gel
at 25C after E‘f\ﬂa shear 5 dissolution in a 0.3 wt% aqueous sodi um chl ori de
sol ution, t h§ 2l content of the OMC in the aqueous sodi um chl ori de

sol ution be| ng 1 ww%for a CMC having a degree of polynerization (DP) of
>4,000, 1.5 % for a CMC having a DP of 3,000-4,000, 2 ww%for a CMC

havi ng a DP bf Uﬁesgba@actwyme eeliviose f (rV@) dvpriesesseyl andalP wbdudts 500,
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measured $n an d@a%@luhb@ﬁrﬂéw 2 hagnad &ous el chiBriaé saluiibhaing fifal Borden?. Use
according to claim]l, characterized in that the CMC has a Brookfield 15

viscosity of mof e Gls 19 the@aHeaus sedivmrchiariie saddion RRiag dIwits foraiGMg 0. 3
Wt % £ th
Aqueous. sodt umk oS qettd B HtheRRoh Br), Mor4 20BN sl o e of

pol ymeri zat i on haiiRy adbP:atﬁBQInm) 4,006, 240 %ffor a & MDBakiagi anDPaofDFBEH-<3,000,
>3, 000-4, 000, % %tf}) for & 8%% rI]1(23:11¥|Jn8(‘:]a BP%F; <O1f5010 5tr9eogel lgglgg aafPuclid ﬁa\\/,\l'ltwg/oaf or

10 storage modulus (G') which exceeds the loss modulus (G") over the entire

frequency region of 0.01-10 Hz when measured on an oscillatory rheometer

operating at a strain of 0.2.

2. Use according to claim 1, characterized in that the CMC has a Brookfield
15 viscosity of more than 9,000 mPa.s after high shear dissolution in a 0.3 wt%
aqueous sodium chloride solution, the final content of the CMC in the
aqueous sodium chloride solution being 1 wt% for a CMC having a degree
of polymerization (DP) of >4,000, 1.5 wt% for a CMC having a DP of
>3,000-4,000, 2 wt% for a CMC having a DP of 1,500-3,000, and 4 wt% for

20 a CMC having a DP of <1,500.

3. Use according to claim 1 or 2, characterized in that the CMC has a DP of

1,500 or more.

25 4. Use according to claim 3, characterized in that the CMC is prepared from

linters cellulose.

5. Use according to any one of claims 1-4, characterized in that the CMC has a
DS of 0.5t0 1.2.
30



20 a CMC having a DP of <1,500. 3. Use according to claim1l or 2,
characterized in that the CMC has a DP of 1,500 or nore. 25 4. Use

accor di ngwoe3ob@bm 3, characterized in that the CMC i s pr@carEpd2/ir3om
linters cellulose. 5. Use according to any one of clains 1-4, characterized
inthat the CMC has a DS of 0.5 to 1.2. 30 WO 03/030660 PCT/EP02/11329 22
6. Use according to any one of clainms 1-5, characterized in that the
processed neat product is an enulsified nmeat product, chopped neat

product, pet food or ham 5 7. Use accerding to claim®6, characterized in
that the processed neat product 1is an emnulsified neat product. 8. Use
according to any one of clains 1-7, characterized in that the processed

meat product sc rises, beef ork, .fish or. poultry. 10 9. e accordjng to
any one of c?a% %pgfd'%gor%@{)%??gﬁlams 5ﬁafﬁ?ﬁg[%5ﬁ%i'%%"%£%pf%e%ed

conbi nation Wi tfeatairb@@ReiBadh conli$ifge MeSHBEMteicRophaNindsat Rbdudt ?éph- 15
10. Use according to any one of clains 1-9, characterized in that the CMC
is used in anfeetbeiadf 0.05 to 0.5 wt% based on the total weight of the
processed neat product.

5 7. Use according to claim 6, characterized in that the processed meat product

is an emulsified meat product.

8. Use according to any one of claims 1-7, characterized in that the processed
meat product comprises beef, pork, fish or poultry.
10
9. Use according to any one of claims 1-5, characterized in that the CMC is
used in combination with carrageenan, collageneous protein, konjac, or

starch.

15 10.Use according to any one of claims 1-9, characterized in that the CMC is
used in an amount of 0.05 to 0.5 wit%, based on the total weight of the

processed meat product.



