A Process.for the Production of Meat Broth and Meat Extract The subj ect
matter of the invention relates to a process for the production of neat
broth by aqueous extraction of preferably finely conm nuted beef and for
t he praducti.on of a meat extract by concentration of the neat broth. Meat
broth is an extract preferably of comm nuted neat, obtained by cooking in.

wat er ,

whi ch is cooked with about an equal anount of water and separated

again after a short cooking tinme. Meat which is placed in cold water and
slowy heated nakes an especially good neat broth. (H J. Teuteberg in

A Process. for the Production of Meat Broth and Meat Extract

The -subject matter of the invention relates to a process for the

production of meat broth by aqueous extraction of preferably

- finely comminuted beef and for the production of a meat extract

by concentration of the meat broth.

Meat broth is an extract preferably of comminuted meat, obtained
by cooking in water, which is cooked with about an equal amount
of water and separated again after a short cooking time. Meat
which is placed in cold water and slowly heated makes . an
especially good meat broth.. (H.J. Teuteberg in
Lebensmittelqualitét: Wissenschaft und Technik, VCH-Verlag

(1989), page 30).

Meat extract is an aqueous, dark~brown aromatic meat essence

concentrated to a paste and contains the water-soluble meat
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Lebensmtteiqualitat: Wssenschaft und Techni k, VCH Verlag (1989), page

30). Meat extract is an aqueous, dark-brown aronmatic neat essence
concentrated to a paste and contai ns the water-sol ubl e nmeat 2

| Ngr eeh-4ip to (low, @RidteledtPadtd hdse i picduced ein RinaAInogt @ﬂéﬁ&n&é&' ag

(1989); M Klunder, Die Herstellung des Liebigshen
' manner according to the property pattern as given by Liebeg and
represents a raw material largely standardized with respect to
taste and composition. 1In the.past, the production of meat
extract represented an essential contribution to utilizing the
enormous meat surplus in South America, since non-perishable ond
thus transportable products could be produced. After the
introduction of deep-freeze or refrigerated. transports, the meat
extract production has lost importance as a preéerving method.
Today, meat extract is a by-product incorporating various meat

broths and meat juices which are produced during meat

processing.

In spite of these advances, the methods for producing meat
extracts are substantially similar and generally.correspond to
the condit;ons given by Liebeg, even though numerous technical
improvements, such as improved evaporators, haQe been introduced
for the production of meat extracts. The reason for
comparatively minor changes in the production process, are most
likely due to the quality criteria, which were accurately
determined at a.very early stage. Both taste and composition
(minimum meat content and creatinine, among other things)

~ have been standardized for a long cime and therefore had to be




_ Additionally; meét_extracts having alternate properties have .
Fl ei schextraktes, Chem:- Zeitung, Vol. 44 (1920), No. 135, page 837-838). up

t o now, newelr &elen@rdicdyeniue eduthR iavailability WE reagtd omfkdvors
according to the property pattern as given by Liebeg and represents a raw
mat er--adeesadgding firandahd Mad Ilaird resywidion.o t AHeseanmbackimrsifiliavors n t he
past, the production of neat extract represented an essential contribution
to util erenghamractéesizeds byesastespors filavems siiddnc £0 gieats or meat

non- peri shabl e and thus transportabl e products could be produced. After the
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hydrolyzates with reactive carbohydrates and, by optionally

adding additional combinations of taste-supplying or taste
modifying ingredients. Very often, additional meat extract is
used as an additional ingredient, since meat extract represents

a reaction flavor due to its composition and production.

When the initial meat broth is concentrated or condensed, the
reducing sugars contained therein react with the free amino
écids, thereby developiﬁg the dark-brown color typiéal of meat
extracts and a taste and flavor more characteristic of meat
extract than of meat broth. Meéat extract, introduced in this
form as a se&soning at the end of the last century, has become a
seasoning which exhibits a characteristic taste pattern, and

which is currently produced at a standardized quality level.

Due to the bresent trend towards natural products by avoiding
chemical reactions in the production of flavors, meaﬁ extracts
have once again gained importance. - Additionally, there is
'ihterest.in the production of meat extracts having prbperty

patterns other than the conventional or standard pattern.
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extract is a by-product incorpoerating various neat broths and neat juices

whi ch ampepegéresd iduris@oiiin [Prarcdsde dn Ithe Mirdusiry hescabliventhe, the
met hads..f or -produci ng neat extracts are substantially similar and generally

correspmedtt eot haturedibdfore Provessing.chdahise\elldws Ugte nimet bak
techni cal inprovenents, such as inproved evaporators, have been introduced

for thempsodilatri edgdditattoedisappearTitndexattie fiorf luempee adfvel y mi nor
changes in the production process, are nost
meat-inherent enzymes, due to gradual relaxation of the
structure. Furthermore, fresh meat is much more resilient than

matured meat and therefore harder to comminute.

It has now been féund, surprisingly, that meat broth made
directly after slaughtering from warm, freshly slaughtered
pre-rig&r meat and concentrate produced therefrom have a
completely different property pattern than previous meat
extracts and distinguish particularly themselQes by a much

higher 5-inosine monophosphate (IMP) content.

The 5-inosine monophosphate is a nucleotide which is contained
in the meat as a decomposition product of adenosine triphosphate
(ATP). The 5-inosine monophosphate has a taste-enhancing effect

and thus represents an essential component of meat flavor.

Therefore, the subject matter of the present invention relates-
to a process for the production of meat broth and meat extract
in any conventional manner, characterized in that the meat is

processed in the pre-rigor condition according to the invention.




required for rigor mortis to set in. The more glycogen the
likely due to the quality criteria, which were accurately determ ned at a
very eamisclst apntaioish atadthe dnidne afplaughtdm nthenlatar tégesnronhiis
creatininé, anong other things) have been standardized for a long tine and

"t her sf-@aeursd and dce vermther &he @glyaolytish reswhblngyinasiges mestbs

nodi ficiations were nmade to raw materials. As a result, neat extracts
produce®n be identified by the continuous decrease in the pH value of

the meat due to lactic acid accumulation. While freshly
slaughtered meat has a pH value of about 7, the value drops to

about 5.5 during glycolysis.

According to the present invention, the méat should be processed
as rapidly as possible in a warm, freshly slaughtered condition
. and generally not later than about 5 hours, preferably not later
than about 3 hours, post mortem. According to another criterion
the meat to be processed should generally have a pH value of at

least about 6.0, preferably at least about 6.25.

The extraction process is conventional and needs not be
described in more detail herein. Every known procedure is
suitable, it being possible to also carry out the extraction
process under colder temperatures so as to avoid coagulat;on of

the genuine proteins.

The amount of water used for the extraction is not critical and
may be determined according to generally known criteria.
Usually, water is present in the amount of about 1 to about 4

times the quaﬁtity of meat. The amgunt of water used will also




'in general from about 1.5 to about 2.0% by weight, can be added
by various nmethods differ only slightly fromone another. Additionally,

meat extoathe bkatragtdbhewaseer pedpaet ors damiagnevekingeofptdsuarat.due to
the availability of reaction flavors resulting fromthe Maillard reaction.
These-+~Thetmeatf baothscanebehavaceatratedbhyt anyeknownf manmes ,sisudharas o
meats or neat extracts. Such flavors are produced by reacting protein

hydr ol ykat asthinhlagert evapoxabolrydradethendponbgntpatdeal cpnadé wgrried
addi ti onal conbinations of taste-supplying or taste nDdlfyln% i ngredients.
Very of eeh, sudli thahathgedryeratser cgnueeu is. énomdapt ten80%i.ngr edi ent,

since neat extract represents

Meat broths or concentrates produced acéording to the inventidn
have a considerably higher IMP content than conventional
products and therefore exhibit different taste properties.
According to the invention it is possible to obtain a meat
extfact having a 5-inosine monophosphate content of at least
about 1.5, and preferably at least about 2.5% by weight (based

on a dry matter content of 73%).

Meat broths or meat extracts obtained according to the present

invention have the following essential advantages:

1. a 5'-IMP content, on the average, about 3 times higher than
conventional meat broths or extracts;

2. a markedly lower content of reQuciné sugars (on the average
about half as much); and

3. a markedly lower lactate content (between about 30 to about

50% lower).




1. Due to the higher 5'-IMP content, the taste of meat broths
a reaction flavor due to its conposition and production. When the initial
nmeat ‘broth i orcmeantextiradtsr preparededn tducordancegviilyathe qureseéntd
therein react with the free am no acids, thereby devel opi ng the dark-brown
col o=ty pi calinyentdain dst iateasdfided.t aPartdah fdrbyyr amrincteaset tni thec
of meat extract than of neat broth. Meat extract, introduced in this form
as a seasoni tgste-enhancdngf effiectsstiscaaticed iwhenased in kermbinagioni ch
exhibits a characteristic taste pattern, and which is currently produced at
a st andar di z¥dthugther liageedipnssto the present trend towards natural
products by avoi di ng

2. The broth or meat extracts of the present invention can be
used in an especially effective manner in combination with
glutamate, and permits a reduction of the glutamate content

" in recipes due to the known synergistié effect between
glutam;te and 5'-nucleotides. This ig of particular
importance to those people which exhibit a suScepﬁibility
to glutamate (Chinese restaurant syndrome) which, although

not very frequent, occurs in a number of people.

3. - Due to the lower concentration of reducing sugars a
tendency towards browning is reduced during the

concentration and/or drying steps.

In addition, the use of warm, freshly slaughtered meat also has -

a number of advantages with respect to meat reprocessing, since, .

1. warm, freshly slaughtered meat can be boned more easily

(less force required when cut up).




chem cal reactions in the productioon of flavors, neat extracts have once
agai n gad ned Cutpingrep. thddmeatnahl g, waimmy, e freshityesdamughteried producti on
of nmeat extracts having property patterns other than the conventional or
st andasd- pati@enditiowrenabliesyminimigathonnpér gewres .was attached to the
time at which nmeat was processed after slaughter. It is,common practice to
process neat a period of time after slaughtering, since

4. Energy-consuming cooiing'particularly the cooling of fat

and bonesafter slaughtering is no longer necessary.

The following examples further illustrate this invention, but

are not limitative of the invention, in any manner whatsoever.

" Example 1

Warm, freshly slaughtered beef, from the neck (2 kg) was put
through the meat mincer (3 mm perforated disk) about 30 mihutes
post mortem, admixed with 4 1 of water, heated to 85°C and kept
at constant temperature for 1 hour. The resulting broth had a
dry matter éontent (DM) of 1.0%", a 5'-inosine moﬁophosphate
content (IMP) of 340"y g/ml broth or 3.4%, based on DM, and a
lactate content of 1.14 g/1. The broth was seasoned by adding
0.75 g of common salﬁ. It had an intense, almosﬁ pénetrating

broth taste considered partially sweet.

In analogy to the meat extract production, the resulting broth
was concentrated in a rotary evaporator to a dry matter

content of 73%. The resulting congentrate (meat extract) had an




Note: +* without NaCl addition
freshly sl aught er pgerpagolewaths Naclghddielofoeked 788d roasted. Therefore,
it is conmmon pracpbge-rigbewituNaCY hddatiow =ha.80a&t to mature before
processing. This avepaget braluei reshleliagufsomr 5otdsty t o di sappear under
t he in& uenee of neat-inherent enzynmes, due_to gradual relaxation of the
structure. Furthernore, fresh neat is nuch nore resilient-than matured neat
and therefore harder to conmm nCompakathwe Testbden found, surprisingly,
that meat broth made directly after slaughtering fromwarm freshly
sl aughtered pre-rigor nmeat and concentrate produced therefrom have a

A meat broth was made .from matured beef, from the neck (14 daYs
post mortem, at-15°c for 24 hours, then_0°C) under the same
conditions as described in Example 1. The resulting broth had

an DM content of 1.05%" and an IMP content of 95"u g/ml of broth -

or 0.9%, based on DM, and a lactate content of 1.7 g/l.

The taste was like that of a conventional meat broth. After
concentration in the rotary evaporator, a concentrate resulted
which largely cdrresponds to commercial meat extract with

respect to its taste properties.

Example 1 shows that broths or concentrates (meat extracts) made
from warm, freshiy slaughtered (pre-rigor) meat have an IMP
content about 3 to 4 times as high and correspondingly different

taste properties.

Example 2

Meat broths were made from various parts of a front beef quarter

in the same way as described in Example 1 and Comparative
THIS SHEET vims -
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conpl et el ybatiikketent propertg pattern than previ ous nggt3*extracts and

di stinguish particularly thensel ves by a nuch hi gher 5-jgnosi ne
nonophosphate (1 MP) cont.ent. The 5-inosi ne nonophosphate is a nucl eotide
whi ch=+~s- cpmimenedbi n t he neat as a deconposition pro@32 of adenosine

tri phosphate (ATP). The 5-inbsi ne nonophosphate has a tl&st e- enhanci ng
effect and thus represents an essential conponent of neat flavor.

Ther ef ore, £188 sdbj ect mattea of the present inventiod30el ates to a process
for the production of neat bPoth by aqueous extraction4Sharacterized in

that the beef is

part of top ridb a 303~
b ) 7
shin . a 248~
b _ 4
a = warm, freshly slaughtered b = matured 2 weeks p.m.

1,5 h p.m.

~the IMP contents differ widely in the individual muscles,
however, are increased by a factor ranging betweea 4 and 56

times when warm, freshly slaughtered meat is used.

Example 3

Broths were made from various muscles in the same manner as
described in Example 2, at periods'of 4 hours, 24 hours and 2

weeks post mortem each.

The results are set forth in Table 2, and show that markedly
higher IMP contents are obtained up to 24 hours post mortem,
however, the differences to the post mortem values are not as-
great as after 1.5 hours post mortem. Therefore, it can be
TH‘S SHE.E.F""“- -
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Table 2

processed in the pre-rigor condition according to the invention.

REPLACENENT SHEET Rigor nortis occurs fromabout 2 to about 6 hour s
after slaughterjngastarious factors, both i$'gEMP Qggng_e_n;hmgmw_

ani ned=——especi ally tenperature, determ nes +he tine required for rigor
mortis tong@k in. The nDre‘giytogen t he nuscle contalﬁ%gat the tinme of

sl aughter, the later rigor
2 weeks

shoulder 4 h
24 h
2 weeks

brisket 4 h
24 h
2 weeks

prime rib 4 h
24 h
2 weeks

flat rib 4 h
24 h
2 weeks

part of top rib 4 h
24 h
2 weeks

shin 4 h
: 24 h
2 weeks

230

280
250
140

435
390
35

370
350
60

375
435
65

480
375
60

330
210
15

-Il_




extraction of preferably finely comminuted beef,
occurs and vice versa. The glycolysis resulting in rigor nortis can be
i denti fi ed byHdractetizedusn detatedsaef nid prodessedeinf theeprearigae to
| actic acid accurmul ation. Wiile freshly slaughtered neat has a pH val ue of
aboutwsr— t he-coaldict brops to about 5.5 during glycolysis. According to the
present invention, the neat should be processed as rapidly as possible in a
warm freshly slaughtered condition and generally not |ater than about 5
hours, preferably not |ater than about 3 hours, post nortem According to

anot her 2 i t e prages® acerbing it aladm sho FhaxReeeEl #9dndletBabH val ue

of at .
warm, freshly slaughtered meat is processed.

3. The process according to claim 1, characterized in that the

meat is processed less than 5 hours, post mortem.

4. The process according to claim 1, characterized in that the

meat is processed less than 3 hours, post mortem.

5. The process according to claim 1, characterized in that the

meat to be processed has a pH value of at least about 6.0.

6. The process accofding to claim 1, characterized in that the

meat to be processed has a pH value of at least about 6.25.

7. The process according to claim 1, characterized in that
from about 1.5 to about 2.0% by weight of salt is added to

the extraction water.
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| east about 6.0, preferably at |east about 6.25. The extraction process is

conventional and needs not be described in nore detail herein. The anpunt

of wateP-used meattR¥LEACtabaVIng & Soulnesilnec monaRrhaaBhake arkenthaf

accordrng tosgeneralli known criteria. Usuatly, water is present in the
b

amount of ab8%t 1eagt Apdde Qaﬁﬁﬁe9ntﬁedqwamﬁﬁﬁferQﬁﬁﬁ"tTﬁ%'bﬁbunt of

water used will also

10. A meat extract having a 5-inosine monophosphate content of

at least 2.5%, based on a dry matter content of 73%.

LT
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-6- bel%m_ h L%E@%fet%rQ‘FlZé&%ﬁ?%g‘@E%{ iﬁ%ﬁ'ﬁ? S13ughteced
|rect{'ﬁe rjs.to be concentratedfor the production of t extrac "
2%, 45 Rk, ProceRtetn aemeds Lodmrreanty  fn Bk, EprSE,
ZLE)E‘;—J{.S t:0 about. 2. 0% t}% |ma c’?nﬁlgg ﬁg‘ge& é]_,‘e;? fagtig rter
befolr<e &neala(r icﬁm ?_evf'he _%t.e £ t 5‘%@1‘% ca-ngie'concgﬁ{“\?at ed by
can bo BESRETEY s cesieh, T chofe, LA RN 3 nan e STLAGRIRG Lo

br ot hsm%@;o%%%%%’?\tartaet %%nq__reqpcu.ced accor di .ng to the invention
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have a considerably higher I MP content than conventional products and
therefore exhibit different taste properties. According to the invention it
is possible to obtain a neat extract having a 5-inosi ne nonophosphate
content of at |east about 1.5, and preferably at |east about 2.5% by wei ght
(based on a dry matter content of 73% . Meat broths or neat extracts
obt ai ned according to the present invention have the follow ng essenti al
advant ages: 1. a 5 -1MP content, on the average, about 3 times higher

t han conventional meat broths or extracts;

A Process. for the Production of Meat Broth and Meat Extract

The -subject matter of the invention relates to a process for the
production of meat broth by aqueous extraction of preferably
finely comminuted beef and for the production of a meat extract

by concentratioﬁ of the meat broth.

Meat broth is an extract preferably of comminuted meat, obtained
!Py cooking in water, which is cooked with about aﬁ equal amount
'of water and separated again after a short cooking time. Meat
which is placed in cold water and slowly heated makes an
especially good meat broth. (H.J. Teuteberg in
Lebensmittelqualitét: Wissenschaft und Technik, VCH-Verlag

(1989), page 30).

Meat extract is an aqueous, dark-brown aromatic meat essence

concentrated to a paste and contains the water-soluble meat
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2. a mar kdischeweralamst, ehemf Zedduagngvesligads (16R0f heNcavaBsgepapout hal f

as nuch); and 3. a markedly | ower |actate content (between.about 30 to
about 50% I8&eBB8)-  The fol l owi ng addi ti onal advantages are obtai ned by
the invention. 1. Due to the higher 5 -1MP content, the taste of neat
brot hs _

Yp to now, meat extract has been produced in an almost unchanged
manner according to the property pattern as given by Liebeg and
represents a raw material 1arge1y standardized with respect to
taste and composition. In the-past, the production of meag
extract represented an essential contribution to utilizing the
enormous meat surplus in South America, since non-~-perishable énd
thus transportable products could be produced. After the
~introduction of deep-freeze or refrigerated transports, the meat
extract production has lost importance as a preéerving method.
Today, meat extract is a by-product incorporating various meat
bioths and meat juices which are produced during meat '

processing.

In spite of these advances, the methbds for producing meat
extracts are substantially similar and generally'correspond to
the conditions given by Liebeg, even though numerous technical
improvements, such as improved evapofators, have been introduced
for the production of meat extracts. The reasoﬁ for
comparatively minor changes in the production process, aré most
likely due to the quality criteria, which were accurately
determined at a very early stage. Both taste and composition.
(minimum meat content and creatinine,.among other things)

lized for a long time and therefore had to be
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were made to raw materials. As a result, meat extracts producec

or meat exg{;a&éﬁi&{s‘afﬂ%ﬁ:ﬁ é%i%%?rgﬁgkggsﬂéﬁg??r%%%” nbfy&otion is

. o d ,
intensifie articularly, an I ncre taste-enhancing effects is

noti ced whgadisishd I yGORbataditeacys t e widtelalitegheté @toperfies HHV broth or
meat extracts of the present invention can be used in an especially
ef fective neverrbeen esaguerd  cuewre hthg \avaidebllivd qferrpetian fddyerion of

bet een ol TTSNET T angoR Eht HRASLP IR T s cRPRRY HeRUrir™ (HHR0FERnce to
those peoplge WHAa LR Ped By SHSEEPIAPId1idwbrs similar to meats or meat
extracts. Such flavors are produced by reacting protein
hydrolyzates with reactive carbohydrates and, by optionally
adding additional combinations of taste-supplying or taste .
modifying ingredients. Very often, additional meat extract is
used as an additional ingredient, since meat extract represents

a reaction flavor due to its composition and production.

When the initial meat broth is concentrated or condensed, the
1

1

réducing sugars contained therein react with the free amino
‘acids, thereby developing the dark-brown color typical of.meat
extracts and a taste and flavor more characteristic of meat
extract than of meat broth. Meat extract, introduced iﬂ this
form as a seasoning at the end of the last century, has become a
seasoning which exhibits a characteristic taste pattern, and

which is currently produced at a standardized quality level.

Due to the present trend towards natural products by avoiding
chemical reactions in the production of flavors, meat extracts
have once again gained importance. Additionally, there is
interest in the production of meat extracts having property

‘n the conventional or standard pattern.
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which meat was processed after slaughter. It is common practice
to glutamate (Chinese restaurant syndrone) which, although not very
frequent, tcquoresn meatinbererdbdpedptime dfter xlaughteéngoweinaoncentrati on
of reducing sugars a“ tendency towards browni i s reduced durin% t he

concent r at Wﬁﬁdﬁé?“%%?ﬂj‘ §‘Fé]5$’?e?‘?1“%d&PPHQ%‘,”‘Q%_&%&%‘T‘“M% Ydeshl y
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easily (| afsatf QCRat @A BEbBNBRoSEEsIHY.. This allows the initial

muscular rigidity to disappear undeflthe influence of

meat-inherent enzymes, due to gradual relaxation of the

structure. Furthermore, fresh meat is much more resilient-than

matured meat and therefore harder to comminute.

It has now been found, surprisingly, that meat broth made
directly after slaughtering from warm, freshly slaughtergd
pre-rigér meat and concentrate produced therefrom have a
cdmpletely different property pattern than p:evibﬁs meat
extracts and distinguish particularly themselves by a much

higher 5-inosine monophosphate (IMP) content.

The 5-inosine monophosphate is a nucleotide which is contained
in the meat as a decomposition product of adenosine triphosphate
(ATP). The 5-inosine monophosphate has a taste-enhancing effect

and thus represents an essential component of meat flavor.

Therefore, the subject matter of the present invention relates:
to a process for the production of meat broth and meat extract
in any'conventional manner, characterized in that the meat is

processed in the pre-rigor condition according to the invention.
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2. Cutti ggatiphidi@dneAlmdl @spaeially &%hb;rstmeg,hmmedmsmujiéuﬂeonmesul ts
i n higher neat yields (no | oss due to dripping juice) and a hi%her yield
due to bet requixed fgr 8igor @ertisgtuEeathdnpeathe morenglvigogare Hhey

nsum ng

sl aughtered condition enables mnimzation of gerns. .4 nergy-c
cool i ng paPEFELR &ANFaiAR TodenhiBt ¢ tﬂé‘ﬁﬁgbﬁ’ﬁ’es%%t SRtET a'l!J;l °fgga¥‘f’_ s no
'ba[‘gef Necgss@ly -anlin6:i£01JMMNT ExANPl R 14 -E L Nedsdilti gt LRt E JoH Rokyention,
can be identified by the continuous decrease in the pH value of
thé meat due to lactic acid accumulation. While freshly

slaughtered meat has a pH value of about 7, the value drops to

about 5.5 during glycolysis.

According to the present invention, the méat should be prpcessed
as rapidly as possible in a warm, freshly slaughtered condition
- and generally not later than about 5 hoﬁrs, preferably not later
than about 3 hours, post mortem. According to another criterion
éhe meat to be processed should generally have a pH value of at

least about 6.0, preferably at least about 6.25.

The extraction process is conventional and needs.not be
described in more detail herein. Every known procedure is
suitable, it being possible to also carry out the extraction
process under colder temperatures so as to avo;d coagulation of

the genuine proteins.

The amount of water used for the extraction is not critical and
may be determined according to generally known criteria.
Usually, water is present in the amount of about 1 to about 4

times the quantity of meat. The amount of water used will also
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are not |idjtedtlyeosf id hed ibaveshé ik rd teddfyr MEY @irodbet Sare\odr a msagpl e 1
Warm freshly slaughtered beef, fromthe neck (2 kg) was put through the
meat m nceext@Rammaftef rhe edtdaskiombolt cagtaimaneynpost qasmeansadtini xed

with 4 |

P SRR N Bl 4 U AR A Ok G SRESTDME Bt OF B9

1 hour. ThE r380§FELn

5'-inosin
based on

W BQEPUGL Sor GALEN nd 4R o qAAMLIobictf oDl 3. 4%

- an actate content of 1.14 g The broth was seasoned by

addi ng 0. Hhe) melatCBADEN il be téndwtkrmitednbgnae; kabubsiarmeret sathngs

in a thin-layer evaporator, and the concentration can be carried

out such that the dry matter content is.from 70 to 80%.

Meat broths or concentrates produced according to the inveniidn
have a considerably higher IMP content than ‘conventional
products and therefore exhibit different taste properties.
According to the inQention it 1is possible to obtain a meat
extfact having a S5-inosine monophosphate content of at least -
agout 1.5, and preferably at least about 2.5% by weight (based

on a dry matter content of 73%).

Meat broths or meat extracts obtained according to the present

invention have the following essential advantages:

1. a 5'-IMP content, on the average, about 3 times higher than
conventional meat broths or extracts;

2. a markedly lower content of redpcin§ sugars (on the average
.about half as much); and

3. a markedly lower lactate content (between about 30 to about

50% lower).

This Sheet Has Been Replaced.
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broth taste considered partially sweet. In analogy to the neat extract
production, the resulting broth was concentrated in a rotary ‘evaporator to
a dry mattdr coBuento dfhe734@hahd 'rd¥8| epnterbnddet taske @feBeaex@ratdhs) had

an -9- I MP content, of 3.3%d.s. After recove t he taste corresponded
appr oxi matel y ¢ 651RERh SXFEACH fREPRFBnin accordance Witn The prdsert

invention is intensified. Particularly, an increase in the
taste-enhancing effects is noticed when used in combination

with other ingredients.

2, The broth or meat extracts of the present invention cén be
used in an especially effective manner in combination with
glutamate, and permits a reduction of the glutamate content
in recipes due to the known synergistic effect between
glutamqte and 5'-nucleotides. This is of particular

importance to those people which exhibit a susceptibility

e

to glutamate (Chinese restaurant -syndrome) which, although

not very frequent, occurs in a number of people.

3. Due to the lower concentration of reducing sugars a
tendency towards browning is reduced during the

concentration and/or drying steps.

In addition, the use of warm, freshly slaughtered meat also has -

a number of advantages with respect to meat reprocessing, since, .

1. warm, freshly slaughtered meat can be boned more easily

{less force required when cut up).

_This Sheet Has Been Replaced
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Note: * witho@iRRENTadeiaq)orngr a- highr wWicAdNd@e tridietken koming5%
post-rigor with NaCl addition = 1.80% + average value resulting fromb5
tests Conparative Test 1. A neat broth was made from nmatured beef, fromthe

neck (14 dgys RQstiAR'4FMnhlmeddl €Ard Qéﬁ{ %e?ﬂ%%laﬁa@ﬁ@egcﬁ”]q under

t he sane conditions as described 1n Exanple e resulting broth had an
DM content of To08% hom emadlR monimidatdfondbfegedms i of broth or 0.9%
based on DM and a lactate content of 1.7 g/l.

4, Energy-consuming cooling particularly the cooling of fat

and bonesafter slaughtering is no longer necessary.

The following examples further illustrate this invention, but

are not limitative of the invention, in any manner whatsoever.

Example 1

w%rm, freshly slaughtered beef, from the neck (2 kg) was put
through the meat mincer (3 mm perforated disk) about 30 miﬁuteé
post mortem, admixed with 4 1 of water, heated to 85°C and kept
at constant temperature for 1 hour. The resulting broth had a
dry matter content (DM) of 1.0%", a 5'-inosihe monophosphate |
content (;MP) of 340"y g/ml broth or 3.4%, based on DM, and a
lactate content of 1.14 g/l. The broth was seasoned by adding
0.75 g of common salﬁ. It had an intense, almoéﬁ pénetrating

broth taste considered partially sweet.

In analogy to the meat extract production, the resulting broth
was concentrated in a rotary evaporator to a dry matter

content of 73%. The resulting concentrate (meat extract) had an

e



The taste was |like that of a conventional neat broth. After concentration

I n the roNatg: evapedlahout NaClomddatie e resulted which-largely corresponds
to commerci al neatp€§t¥%ﬂnr\mlﬁh Ne@ d#ﬁiohtg taki% properties. Exanple 1
shows that broths BPSEUREIAR Wif iPRCTsY - 8de fromwarm freshly
sl aught ered (pré- rP&ﬁF?g‘?mvaﬁl“ﬁaﬁs 'l\ﬁD &S8Rt 2nt®Sout 3.to 4 times as high
and correspondingly different taste properfies. Exanple 2 Meat broths were
made from various parts of a feemRpabeefvelaraster

A meat broth was made.fiom matured beef, from the neck (14 days
post mortem, at.15°c for 24 hoirs, then_0°C) under thé same-
conditions as described in Example 1. The resulting broth had
an DM content of 1.05%" and an IMP content of 9Sfu g/ml of broth

or 0.9%, based on DM, and a lactate content of 1.7 g/l.

The taste was like that of a conventional meat broth. After
concentration in the rotary evaporator, a concentrate resulted
which largely cdrresponds to commercial meat extract with

respect to its taste properties.

Example 1 shows that broths or concentrates (meat extracts) made
from warm, freshiy slaughtered (pre-rigor) meat have an IMP
content about 3 to 4 times as high and correspondingly different

taste properties.

Example 2

Meat broths were made from various parts of a front beef quarter
in the same way as described in Example 1 and Comparative

Example 1.
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In the sanegwayids described in Exanple 1 and Conpageati ve Exanple 1.

-10- The foll-owing table shaws that part _ 81 5 -1 M
content [[err]g/ m] shoul der a - 362 b
81 brisket ' a 3737
. b 10
prime rib - a 232
b 17
flat rib a 330
b 45
part of top rib a 303~
b 7.
shin a 248"
b 4
a = warm, freshly slaughtered b = matured 2 weeks p.m.
1,5 h p.m. ' '

the IMP contents differ widely in the individual muscles,
however, are increased by a factor ranging between 4 and 56

)
times when warm, freshly slaughtered meat is used.

Example 3

Broths were made from various muscles in the same manner as
described in Example 2, at periods of 4 hours, 24 hours and 2

weeks post mortem each.

The results are set forth in Table 2, and show that markedly
higher IMP contents are obtained up to 24 hours post mortem,
however, the differences to the post mortem values are not as

great as after 1.5 hours post mortem. Therefore, it can be



bri sket a 373 b

10 prine rib a : - 232 b
17 fl at redncluded thatA the shortest possible period3B@tween slaughter
45 part of top rib a 303 b
7 shin and broth preduction is advantageous. 248 b
4 :
Table 2
part 5'-IMP content [ug/ml]
neck 4h - 320
24 h 250
2 weeks 230
shoulder 4 h 280
24 h 250
2 weeks 140
brisket 4 h 435
24 h 390
2 weeks 35
prime rib 4 h ' 370
24 h 350
2 weeks 60
flat rib 4 h 375
24 h 435
2 weeks 65
part of top rib 4 h ' 480
24 h : 375
2 weeks 60
shin 4 h ' 330
24 h 210

2 weeks 15




a = \A/armlfre&hlpxeoébgggmler&d pgoductigfcf%és@%x%twes{fSacﬁlemusl- 5hpm

the IMP contents differ wdely in the individual nuscles,” however, are

i ncreased by @&@xtaxetbion anfyipmrefeedhinefidedpdedininuted wbef, warm freshly
sl aughtered neat is used. Exanplée 3 Broths were nade from vari-ous nuscles
in the sanme nﬁ%ﬁEPcﬁgr%ringga‘i PeefahPl Brocespedydpi B RI°F1iE8Grs, 24
hours and 2 w%%gﬁ.ggﬁa nmortem each. The results are set forth in Table 2,
and show t hat mar K y ' :

2. The process according to claim 1, characterized in that

warm, freshly slaughtered meat is'processed.

3. The process according to claim 1, characterized in that the

meat is processed less than 5 hours} post mortem.

4. The process according to claim 1, characterized in that the

meat is processed less than 3 hours, post mortem.

5. The process according to claim 1, characterized in that the

meat to be processed has a pH value of at least about 6.0.

6. The process accofding to claim 1, characterized in that the

meat to be processed has a pH value of at least about 6.25.

7. The process according to claim 1, characterized in that
from about 1.5 to about 2.0% by weight of salt is added to

the extraction water,.

i [T




hi gher | MP Rﬂl?ined up to 24 hours post nort
differencelﬂnl"ﬂ"ﬂ|“mﬂnl Mk em val ues are not as great as
post nortem* Therkfole,®it’ can be ~concluded that the s
peri od between sl aughter and broth production is advantageous. Table 2 part

5 -1MP content [[err]g/m]

10.

e

The process according to claim 1, characterized
meat broth is concentrated after the extraction

meat extract.

A meat extract having a 5-inosine mpnophosphate

at least 1.5%, based on a dry i;tter'content of

A meat extract having a 5-inosine monophosphate

at leaSt'z.S%, based on a dry matter content of

7711;9

em however, the
after 1.5 hours
hort est possible

in that the

to form

content of

73%.

content of

73%.

;eet%sbeeol?%l




neck 4 h 320 24 h

250 2 weeks 230 shoul der 4 h '
280 24 h 250 2 weeks 140 bri sket
4 h 435 24 h 390 2 weeks

35 prinme rib 4 h : 370

The present invention rélates to a process for the production of
megt broth or meat extract, wherein warm, fréshly slaughtéred
meat is being processed. The meat is preferably in the form qf.
finely comminuted beef. The resulting products have .a novel

property pattern and are qharacterized by an increased 5-inosine

monophosphate content.
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24 h 350 2 weeks ‘ 60 flat rib

4 h 375 24 h : 435 2 weeks
65 part cﬁﬂp(nprndw, mé¢alt extract has been producedt4&0aﬁ4ahmost unchanged
375 2 weeks 60 shin 4 h

330 24 h manner according to theoproperty pattern as given by Liebeg and
represents a raw material largely standardized with respect to
taste and composition. 1In the.past, the production of meat
extract represented an essential contribuﬁion-to utilizing the
enormous meat surplus in South America, since non-perishable and
thus transportable products could be produced. After the
introduction of deep-freeze or refrigerated transports; the meat

' extract production has lost importance as a preéerving method.
Today, meat extract is a by-prodfct incorporaﬁing various meat
- broths and meat juices which are produced during meat

processing.

In spite of these advances, -the methods for prcducing meat
extracts are substantially similar and generally correspond to
the conditions given by Liebegq, even though numerous' technical
improvements, such as improved evapofators, have been introduced
for the production of meat extracts. The reason for
comparatively minor changes in the production process, are most
likely due to the quality criteria, which were accurately
determined at a.very early stage. Both taste and composition
(minimum meat content and creatinine; among other things)

have been standardized for a long time and therefore had to be

REPLACEMENT SHEET
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2 weeks never been produced,ldue téZtHbahva$lg&bfl é% rédactich F1eeRTs for
the production of nmeat broth by aqueous extraction by cooking in water

pr ef er ablyedulting gxon ruliecaiddhrdcbeaationi zedThese hedadisiain iflavomsessed
in the pre-rigor condition. : . '

are characterized by tastes or flavors similar to meats or meat
extracts. Such flavors are produced by reacting protein
hydrolyzates with reactive carbohydrates and, by optionally

adding additional combinations of taste-supplying or taste
modifying ingredients. Very often, additional meat extract is
used as an additional ingredient, since meat extract represents

a reaction flavor due to its composition and production.

When the initial meat broth is concentrated or condensed, the
redﬁcing sugars contained therein react yith the free amino
acids, thereby developing the dark-brown color typiéal of meat
extracts and a taste and flavor more characteristic of meat
extract than of meat broth. Meat extract, introduced in this
form as a seasoning at the end of the last century, has become a
seasoning which exhibits a characteristic taste pattern, and

which is currently produced at a standardized quality level.

Due to the éresent trend towards natural products by avoiding
chemical reactions in the production of flavors, meaﬁ extfacts
have once again gained importance. Additionally, there is ;
interest in the production af meat extracts having prbpefty
pattgrns other than the conventional or standard patpern. |

REPLACEMENT SHEET
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which meat was processed after slaughter. It is common practice

2. The process according to claim1l1, characterized in that warm freshly
sl aught er et PHROPES PRl s Prigd of Migmeppites sSAuahtarfigdt FiNSa m 1,

har act er | in .t ' s 4 : t
e pregly, dbu g B hoh QRS ESua Sihdr] BoRed (i< cidiled Ol O

processed |@fexelfdaBd, 31910l TomPBAl pFAYLIRR iR- the HHRAIURBLLFEES A dheg t o
claim1, characterized in that the neat to he processed has a pH val ue of

at | east abmat @o0mature bEferpr pressssiogor dPmis tallowsi the , intdadct eri zed in
that the neat tqQ be Processed has aéaH val ue  of at | east about 6. 25.
muscular rigidity to disappear under the influence of
meat~inherent enzymes, due to gradual relaxation of the
\
structure. Furthermore, fresh meat is much more resilient-than

matured meat and therefore harder to comminute.

It has now been found, surprisingly, that meat broth made
directly after slaughteringlfrom warm, freshly slaughtered
pre-rigér meat and concentrate produced therefrom have a
completely different property pattern than previous meat
extracts and distinguish particularly themselves by a much

higher S-inosine monophosphate (IMP) content.

The 5-inosine monophosphate is a nucleotide which is contained
in the meat as a decomposition product of adenosine triphosphate
(ATP). The 5-inosine monophosphate has a taste-enhancing effect

and thus represents an essential component of meat flavor.

Therefore, the subject matter of the present invention relates:
by aqueous extractio
to a process for the production of meat brothu

heef

fn—aﬂy4eeﬁveﬂ%éeﬂe%—maaﬂe§, characterized in that thg;mea% is

processed in the pre-rigor condition according to the invention.

REPLACEMENT SHEET
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7. The pr @éesshm@r dnagal o especirlly ctenecabnre eddtermhaes fﬁrhﬁmtébeut 1.5

to about 2.0%Db ht of salt added to the extraction_ wat 8.
The proceserEB ntg’rt BLE9%iRArE LIS hAr SRt M- zeah?rf“‘ﬁ?atglyﬁgg%attheorot his

concent rat eﬂqgf:igrcc}r&%xﬁétQ@Cgﬂemh;ng ST AEBk e EX L later rigor mortis
occurs and vice versa. The glycolysis resulting in rigor mortis
can be identified by the continuous decrease in the pH value of
thé meat due to lactic acid accumulation. While freshly
slaughtered meat; has a pH value of about 7, the value drops to

about 5.5 during glycolysis.

According to the present invention, the méat shguld be prpcessed
as rapidly as possible in a warm, freshly slaughtered condition
. and generally not later than about 5 hours, preferably not later
than about 3 hours, post mortem. According to another criterion
the meat to be processed should generally have a pH value of at

least about 6.0, preferably at least about 6.25.

The extraction process is conventional and needs not be

described in more detail herein. -Every—lRrown—precedure—is

The amount of water used for the extraction is not critical and
may be determined according to generally known criteria.
Usually, water is present in the amount of about 1 to about 4

times the quantity of meat. The amount of water used will also

REPLACEMENT SHEET |




9. A neag,extg Qﬁ:tocléﬂstEGEdtﬂéypﬁ:B@u@iiQﬁﬁ%Q ﬂEa@nﬂrmﬁb theowd ains 1 to 8
havi ng a 5-inosi ne nonoplgsposlige donvae of at | east 1. @6 based on a dry

matter content Qﬁtfﬁgﬁﬁomgef prefegeblxtfimstlyproduniaukdgl beké, process of any
of clains 1 to 8 having é | NQsi ne nnnophosghate cont ent of at | east 2. 5%
dAEL pr

based on a dry Thanagte agohegef 1is cessed in the pre-rigor
-.condition.
2. The process according to claim 1, characterized in that

warm, freshly slaughtered meat is'processed.

3. The process according to claim 1, characterized in that the

meat is processed less than 5 hours} post mortem.

4, The process according to claim 1, characterized in that the

meat is processed less than 3 hours, post mortem.

5. The process according to claim 1, characterized in that the

meat to be processed has a pH value of at least about 6.0.

6. The process accofding to claim 1, characterized in that the

meat to be processed has a pH value of at least about 6.25.
7. The process according to claim 1, characterized in that

from about 1.5 to about 2.0% by weight of salt #&s added to

the extraction water.

REPLACEMENT ShErT
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The process according to claim 1, characterized in that the
meat broth is concentrated after the extraction to form

meat extract.

produced by the process of any one of the claims 1 to 8,
A meat extract, having a 5-inosine monophosphate content of

at least 1.5%, based on a dry matter content of 73%.

produced by the process of any of claims 1 to 8,
A meat extfacthhaving a 5-inosine monophosphate content of

at least 2.5%, based on a dry matter content of 73%.
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