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Abstract
An adhesive for animal and fishery products comprising
a transglutaminase, a milk protein powder and one or more salts
selected fromsodium carbonate, potassiumcarbonate, trisodium
phosphate, tripotassium phosphate and tetrapotassium

pvrophosphate.
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Description
ADHESIVE FOR ANIMAL AND FISHERY PRODUCTS AND PROCESS

FOR PRODUCING ADHERED AND FORMED FOODS USING THE ADHESIVE

Technical Field

The present invention relates to an adhesive for animal
meat and fishery products for producing adhered and formed
(restructured) foods by adhering food raw materials such as
animal and fishery meats, and a process for producing adhered

and restructured foods using the adhesive.

Background Art

In producing adhered foods by adhering and restructuring
food raw materials such as animal and fishery meats, various
methods have been so far employed. Examples thereof include
amethodusing a proteinmaterial or thickening polysaccharides
as a paste, a method using these materlals in combination with
alkaline materials, and the like. However, most of these
methods have been functionally insufficient in view of a food
adhesive because adhesion strength 1s unsatisfactory and
appearance, a tasteanda flavorof foodrawmaterialsarenotably
impaired.

As a method for solving these problems, there 1s a method
using a transglutaminase-based adhesive made of a combination

of a transglutaminase as an enzyme and caseins. This method
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makes it possible to produce adhered and restructured foods
in which appearance, a taste and a flavor of food raw materials
are not i1mpaired at all.

However, a transglutaminase as a hardening agent of the
transglutaminase-based adhesive is an enzyme, and the obtained
adhesion strength depends on an amount of a transglutaminase,
a reaction temperature and a reaction time. With respect to
these parameters, theuseof a transglutaminase ina large amount
is disadvantageous 1in production cost, and the increase in
reaction temperature 1s undesirable in sanitary control such
as maintenance of freshness in case raw materials are fresh
raw materials such as animal and fishery meats. Accordingly,
when a reaction 1is conducted with a small amount of a
transglutaminase at a 1ow temperature, it is required to take
a long adhesion time. However, a long adhesion time is also
problematic in production efficiency and sanitary control. An
adhesive disclosed in JP-A-6-284867 1s excellent because the
practicaluseispossibleinareactionat5°Cfor1l1hour. However,
in an actual productionsite, a food adhesive by which to exhibit
higher adhesion strength for a shorter reaction time has been
in demand for the purposes of further increased productivity
and further improved sanitation.

Especially the production of adhered and restructured
foods of animal and fishery products for which it i1s hard to

take a long reaction time because of the hygiene issue has
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strongly required reduction of a reaction time, especially
reduction of a reaction time in a method in which an adhesive
powder is applied for adhesion {(hereinafter referred to as "a

powder sprinkling method”) .

Disclosure of the Invention

The invention is to provide a
transglutaminase-containing adhesive ©preparation which
enables stronger adhesion for a shorter reaction time than in
the prior technigues without increasing a mixing amount of a
transglutaminase and without impairing appearance, a taste and
a flavor of food raw materials, especially animal and fishery

products.

The present inventors have found that by incorporating,

in addition to a transglutaminase and a milk protein powder,
a salt that shows alkalinity to meet specific conditions
(hereinafter referred to as an alkaline salt), a reaction time
required until practical adhesion strength is obtained is
shortened and higher adhesion strength 1is obtained. This
finding has 1led to the completion of the invention. Especially
in the powder sprinkling method, its effect 1s outstanding.

That is, the invention 1s an adhesive for animal and

fishery products comprising a transglutaminase, amilk proteiln

powder and a salt in which pH of a 1% (% 1s hereinafter all

by w/w) aqueous solution is at least 10 and less than 13 and
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solubility of the salt at 20°C is at least 20% and less than

100%. Further, the invention is the adhesive for animal and
fishery products in which pH of a 2% agqueous solution of the
adhesive i1is at least 9 and less than 10.

Moreover, the invention 1s an adhesive for animal and
fishery products in which pH of a 1% agqueous solution of a salt
is at least 10 and less than 13 and solubility of the salt at
20°C of a salt is at least 100%, pH of a 2% agqueous solution
of the adhesive being at least 7.5 and less than 10, and a process
for producinganadheredandrestructured foodusing theadhesive
for animal and fishery products. The invention is described
in detail below.

The alkaline salt in the invention i1s characterized in
that pH of a solution of the alkaline salt alone is high enough
and solubility thereof inwater is high. The pH of the alkaline
salt alone is preferably at least 10 and less than 13 in a 1%
agqueous solution. Further, a salt in which solubility at 20°C
is at least 20% and less than 100%. Examples of the alkaline
salt that meets such conditions include sodium carbonate,
trisodiumphosphate, tripotassiumphosphate, sodiumglycinate,
potassium glycinate and the 1like. O0f these, sodium carbonate
gives the highest effect to adhesion strength, and 1s also less
costly and relatively stable so that it 1s easy to handle.

The alkaline salt in which pH of a 1% agqueous solution

is less than 10 or the salt whose solubility at 20°C is less

. SR SRRV N B N TR EU TN PP VPR Lt &2 T DI TR BT I ST B ..:.f..mi.--‘-,,mg—‘,«:«,},“(m%;ﬁg::?;‘", I . . R R £ 1T B | woapnit Joene it c 0.



CA 02494079 2005-01-28

than 20% is less effective for shortening a reaction time.
Further, a salt in which pH of a 1% agueous solution is 13 or
more is undesirable because activity of a transglutaminase 1is
unstable in the formof an adhesive powder for animal and fishery
products. ExamplesofasaltinwhichpHofal%agqueous solution
of the salt alone is 10 or less include sodium hydrogencarbonate
(bicarbonate), sodiumpolyphosphate and trisodiumcitrate, and
examples of a salt in which pH of a 1% agqueous solution of the
salt alone is 13 or more include sodium hydroxide and potassium
hydroxide. Examples of a salt whose solubility at 20°C is less
than 20% include tetrasodium pyrophosphate and calcium oxide
(calcined calcium). From these salts, no satisfactory effect
can be expected as the salt of the invention.

Further, pH of the adhesive is preferably at least 9 and
less than 10 in a 2% agueous solution (20°C). With pH of less
than 9 and pH of 10 or more, an effect of shortening a reaction
time is not found or is very low. It is thus advisable that
the mixing amount of the alkaline salt is adjusted such that
pH 1s in this range.

However, in case of using salts with solubility at 20°C
exceeding 100%, such as tetrapotassium pyrophosphate and
potassium carbonate, an effect of shortening a reaction time
is found when pH of the preparation is at least 7.5 and less
than 10. Accordingly, tetrapotassium pyrophosphate and

potassium carbonate can be used to attain the object of the
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invention so long as pH of a 2% agqueous solution of the adhesive
preparation containing the same 1s at least 7.5 and less than
10.

When the adhesive is used in the power sprinkling method,
it 1s advisable that a particle size of the alkaline salt 1s

small. Specifically, particles are preferable in which an

average particle size is from 20 to 150 um and a size of 250
um or less occupies at least 80%. It 1s more preferable to

use particles in which a size of 250 um or less occuples at

least 90%. The use of alkaline salts having the small particle
size shortens the reaction time required for adhesion and
improves the adhesion strength, and further the amount of the
alkaline salts incorporated into the adhesive can be reduced.
This method is especially effective when alkaline salts having
a strong taste are used or it is required to less deteriorate
a flavor of a material to be adhered.
Sodiumcarbonateisawhitepowderormass. As thepowder,
two types, "light ash" having a small particle size and low
specific gravity and "heavy ash" having a large particle size
and high specific gravity are marketed, and selectively used
according tothepurpose. Inmostcases, itlsheavyash (average

particle size approximately 500 uym) that 1i1s generally

distributed in the market. Heavy ash i1s easy to handle because
of lower dust, butaparticlesize thereof islarge. Accordingly,

light ash having a small particle size (average particle size
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is from approximately 100 to 150 um) 1s preferable for the

adhesive for animal and fishery products in the invention.

JP-A-6-284867 describes that a pH adjustor can be used
in an adhesive. However, there 1s no disclosure at all
suggesting a specific pH adjustor, a method for using the same
and how to shorten the reaction time which has been clarified
in the invention. Further, an enzyme preparation for noodles
containing a transglutaminase, a carbonate and a protein
hydrolyzate has been known (JP-A-11-346689). However, this
preparation is tomodify noodles by generating a carbon dioxide
gas. Therefore, this enzyme preparation is different from the
product of the invention in problems and mechanism as well as
in requirements.

The milk protein as the other effective ingredient is
described below. As the milk protein powder, any of sodium
caseinate, potassium caseinate, calciumcaseinate and the like
can be used so long as a casein protein prepared from milk 1is
contained therein. A milk protein powder which 1s partially
hydrolyzedbyamethod suchasacidhydrolysis, alkalihydrolysis
or enzymatic hydrolysis is also available. However, with a
higher rate of hydrolysis, adhesion strength tends to decrease.
A mixing ratio of the milk protein powder based on the total
amount of the adhesive for animal and fishery products 1s
preferably from 30 to 90%, more preferably from40 to 70%. When

the mixing ratio is low, no satisfactory adhesion strength 1s
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obtalined. When it is too high, adhesion strength is not
increased according to the mixing ratio, and a relatively
expensivemilk protein powder is consumed which is economilically
disadvantageous.

The transglutaminase used in the invention is an enzyme
that catalyzes an acyl transfer reaction of a y-carboxamide
group of a glutamine residue 1in a peptide chain. This
transglutaminase forms €- (y-Glu) -Lys crosslink 1in and between

protein molecules when an €-amino group of a lysine residue

in a protein acts as an acyl receptor. 1t 1s further an enzyme
that proceeds with a reaction in which a glutamine residue 1s
deamidated into a glutamic acid residue when water acts as an
acyl receptor.

This transglutaminase includes a calcium-independent
transglutaminase and a calcium-dependent transglutaminase.
The former includes anenzyme derived frommicroorganisms (refer
to, forexample, JP-A-1-27471), andthelatter includesanenzyme
derived from the guinea pig's liver (refer to JP-B-1-50382),
an enzyme derived from fish (for example, Sekl Nobuo et al.
"Nihon Suisan Gakkaishi" wvol. 56, No. 1, p. 125 (1990)) and
the like. Further, it includes an enzyme produced by gene
recombination (refer to JP-A-1-300889, JP-A-5-199883,
JP-A-6-225775 and the like). In the adhesive for animal and
fishery products in the invention, any of these

transglutaminases canbe used, and theorigin and the production
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process thereof are not 1limited. However, 1in view of
functionality and economics, the calcium-independent
transglutaminase is preferable. For example, the

transglutaminase derived from microorganisms 1s optimal at
present because it satisfies all of the conditions.

The mixing amount of the transglutaminase in the adhesive
for animal and fishervy products in the invention is from 1 to
500units, preferablyfrom20tol00unitspergramof theadhesive.
When the addition amount of the transglutaminase 1s less than
1 unit, no satisfactory adhesion strength is obtained. When
it is more than 500 units, an adhesion rate i1s too high which
decreases handling efficiency and 1s also economically
disadvantageous.

The activity unit of the transglutaminase 1s measured
and defined as follows. That is, a reaction i1s conducted using
benzyloxycarbonyl-L-glutaminylglycine and hydroxylamine as
substrates, and purified hydroxamic acid is formed into an iron
complex in the presence of trichloroacetic acid. Thereafter,
absorbance at 525 nm is measured, and an amount of hydroxamic
acid is obtained froma calibration curve tocalculate activity
(refer to above-mentioned JP-A-1-27471).

The adhesive for animal and fishery products 1n the
invention can contain, as required, seasonings such as table
salt, sugar or pepper, emulsifying agents such as lecithin or

monoglyceride and bulking agents such as lactose or dextrin
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unless the adhesion of the transglutaminase and themilk protein
is impaired.

In case of conducting adhesion by the powder sprinkling
method, it 1is more effective that silicon dioxide of fine
particle is properly mixed as disclosed in JP-A-8-140594.

There is no special difficulty in preparing the adhesive
for animal and fishery products in the invention by employing
appropriate amounts of these ingredients, and 1t can be prepared
by simple powder mixing. The thus-prepared adhesive can of
course be used directly 1in adhering food raw materials.
Needless to say, 1t can be distributed as a food additive.

A method for adhering a material to be adhered by the
powder sprinkling method using the foregoing adhesive 1is
described below. The powder of the adhesive 1s spread on a
tray or the like. A material to be adhered, such as meat, is
lightlyputon the powder, rolledandcoatedwell with thepowder.
The adhesive-coated material 1s restructured by being filled
in a casing tube or laminated on a die box. When a gap remains
between adhered surfaces, this portion is hard to adhere. It
is thus advisable to adhere the materials to be adhered by
pressing or the like.

This adhered and restructured product 1s kept at a
predetermined temperature for a predetermined time depending
on the purpose to proceed with a crosslinking reaction of a

transglutaminase. Since the transglutaminase is an enzyme,
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the foregoing predetermined temperature and time aredetermined
inconsiderationof conditionsunderwhichtoactivate theenzyme.
When the temperature is lower than 60 to 70°C at which to
deactivate the transglutaminase, adhesion 1s conducted. The
higher the temperature, the faster the adhesion strength
increases. However, when animal and fishery products which
are fresh food raw materials are adhered, it is advisable that
they are treated at from 0 to 10°C for maintaining freshness.
The necessaryreactiontimevarieswiththereaction temperature
and the type or the condition of the material to be adhered.
The necessary adhesion strength 1is usually attained for from
5 minutes to 15 hours. Of course, when the reaction proceeds
for a longer time than this range, there isnoproblem in adhesion
strength. In the adhesive for animal and fishery products 1in
the invention, the necessary enzyme reaction time can be, 1in
the same enzyme amount, froml1l/2 to1l/4 that in ordinary adhesive
preparations using the transglutaminase. Further, when a
reaction time is long enough, higher adhesion strength than
in the past can be obtained.

The thus-adhered material can be distributed as such or
after being heated or frozen. Further, 1t can be eaten
immediately after beingheatedor canbedistributedafter being
chilled or frozen. During that time, the material may be cut
to an appropriate size as regquired. Specifically, fish 1is

processed into sashimi (sliced raw fish), roasted fish, cooked
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fish, fry or the 1like, and animal meat into steak, fry or the
like. The adhesive for animal and fishery products 1n the
invention, 1like ordinary adhesives, can be used 1in a
water-dissolving method in which the adhesive powder 1is
dispersed or dissolved in water which 1s in an amount of from
2 to 10 times that of the adhesive powder, and the solution
of the adhesive powder is mixed with a material to be adhered,
followed by restructuring and a powder scattering method in
which the adhesive powder 1is mixed with a material to be adhered
by scattering, followed by restructuring.

Food raw materials to be adhered with the adhesive for
animal and fishery products in the invention can include all
of animal and plant rawmaterials such as animal meat (including
poultry), fish meat, shells, eggs, vegetables and fruits.
These can be adhered products either as such or by heat treatment
such as boiling, roasting, steaming or grilling, by treatment
with acid or alkali or by flavoring with seasonings such as
salt, soy sauce, sugar or the like. 1In addition, two or more
of these adhered products may be combined.

The invention is described more specifically by referring
to Examples. However, the technical scope of the invention
is not thereby limited. Further, the invention has been made
to improve the reaction at a low temperature in particular.
Since the reaction is further improved at room temperature oOr

in a high temperature zone capable of activating the

12
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transglutaminase, productivity is increased or an enzyme amount
is decreased and an ordinary reaction time i1s employed. Thus,
it goes without saying that this i1is advantageous in view of
economics.

The present specification includes the contents
described in the specification of Japanese Patent Application
No. 2002-225580 which forms a basls for Convention priority

of the present application.

Best Mode for Carrying Out the Invention

The inventionisdescribedbelowbyreferring to Examples.
However, the scope of the invention is not limited by Examples.
Example 1

Adhesives (a) to (h) for animal and fishery samples were
prepared by mixing raw materials according to Table 1.
As a transglutaminase, a transglutaminase (specific activity
1 unit/mg) derived from microorganisms (Streptverticillium
mobaraense IFO 13819) belonging to an actinomyces of
Streptverticillium (which 1s sometimes classified 1n
Streptomyces) was used. As a milk protein powder, a sodium
caseinate powder was used. As sodium carbonate (anhydrous),
sodium carbonate (anhydrous) light ash (average particle size
120 ym, 250 um or less 96%) manufactured by K.K. Tokuyama was
used. As silicon dioxide of fine particle, Silopage #720

manufactured by Fuijl Silicia Kagaku K.K. was used.

13
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Table 1
Recipe of adhesive (unit: %) @ | (b | © || | O | @] h
Transglutaminase S 5 S S 5 5 5 S
Sodium caseinate 50 | 60 | 50 (50| 50 | 60 | 50 | 50
silicon dioxide 0 2 2 0 0O 0 0 2
Sodium polyphosphate 0 0 5 0 0 0 r 0 0
Tetrasodium pyrophosphate 0 0 0 5 0 0 0 0
Sodium carbonate (anhydrous) light ash 0 0 0 0 5 0 0 5
Trisodium phosphate 0 0 0 0 0 5 0 0
Tetrapotassium pyrophosphate 0 0 0 0 0 0 5 0
_ lLactose 1 45 43 | 38 | 40 | 40 40 #40 | 38
PH (€07 0T S5 63 | 63 |82 81|99 |99 |78 |99
) adhesive aqueous solution - o N
Adhesion strength (g/cmi) 55 08
Reaction time 10 min 2
Adhesion strength (g/cm®)
Reaction time 30 min 73 86 | 90 | 95 | 113 | 101 | 116 | 125
Adhesion strength (g/cm?®) a6 118
Reaction time 60 min?
Adhesion strength (g/cm®)
Reaction time 120 min 100 | 110 | 114 128 | 120 136

Each of these adhesives was spreadona tray toa thickness

of approximately 5mm. Small pieces (approximately 2 cmsqguare)

of raw pork meat (ham) were rolled thereon to uniformly adhere

the adhesive thereto. Thesewerefilledinacylindrical casing

with a folded width of 75 mm, and bound while being pressed.

The casing was kept at 5°C for from 10 minutes to 2 hours to

cause an enzyme reaction with the transglutaminase. Then, the

sample was completely frozen in a freezer of -30°C to stop the

enzyme reaction. Subsequently, the sample was half-thawed,

and sliced to a thickness of 9 mm. The slices were further

cut to a rectangular shape 25 mm in width. They were subjected

to a tensile test with a rheometer manufactured by Fudo Kogyo

K.K.

immediately after completely thawed. The adhesion

14
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strength was expressed in terms of tensile strength (g/cmz) :
Moreover, pH of a 2% aqueous solution of each adhesive was
measured by using a pH meter. In the preparation of the 2%
agueous solution of the adhesive, the adhesive powder was added

towater, and the mixture was stirred for 5 minutes, after which

the pH at a water temperature of 20°C was measured. The results

are shown in Table 1.

The adhesives for animal and fishery samples, containing
sodium carbonate, trisodium phosphate and tetrapotassium
pyrophosphate needed shorter time for adhesion than (a), (b),
(c) and (d) obtained by the ordinary method to increase the
adhesion strength. Further, the combined use of fine silicon
dioxide (h) showed higher adhesion strength.

The adhered sample of ham which had been obtained by an
adhesion treatment with each of the adhesives (a) to (h) for
a reaction time of 30 minutes was sliced to a steak having a
thicknessof froml0tol2mm. Bothsurfacesthereofwererocasted
on a hot plate at approximately 200°C for 2 minutes each, and
the sample was pulled by hand for the comparison of the adhesive
strength. Consequently, the meats treated with (e), (£), (g)
and (h) were adhered with sufficient adhesion strength 1n
handling. However, the adhered meats treated with (a), (b),
(c) and (d) were easy to collapse, and the adhesion strength
was unsatisfactory. All of the adhered meats kept a flavor

and a mouthfeel equal to those of non-adhered meat in which

15
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a taste and a flavor inherent in meat were not impalred at all.
Example 2

4.5% of the same transglutaminase (specific activity 1
unit/mg) derived from microorganisms as used 1n Example 1, 50%
of a sodium caseinate powder and 2% of fine silicon dioxide
were mixed with from 1 to 10% of sodium carbonate (anhydrous)
different inparticle size and the remainder of amaltitol syrup
powder such that the total became 100%. Twelve types of
adhesives for animal and fishery samples were thus prepared,
and an adhered sample of ham was prepared 1n the same manner

as in Example 1 using the same. By the way, sodium carbonate

used is light ash (average particle size 120 um, 250 um or less
96%) and heavy ash (average particle size 500 um, 250 um or
less 6%) manufactured by K.K. Tokuyama. The reaction was
conducted at 5°C for 30 minutes. After completion of the

reaction, the sample was completely frozen ina freezer of -30°C.

In the same manner as in Example 1, half-thawing and slicing
were conducted, and a tensile test was conducted with the
rheometer to measure adhesion strength. pH of a 2% agqueous
solution of each adhesive was measured as in Example 1. The
results are shown in Table 2. When the mixing amount of sodium
carbonate (anhydrous) was from 2 to 5% in which the pH of the
2% adhesive agqueous solution was from 9 to 10, especially high
adhesion strength was obtained, and light ash having a small

particle size gave higher adhesion strength in a small mixing

16
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amount .
Table 2
Mixing amount (%) 0 Tensile strength (g/cmz)
of sodium carbonate pHS(z;;ii: (thjg;)us _Adh_esive | Adhesive
(anhydrous) using light ash using heavy ash
0 6.3 87 87
1 7.6 102 01
2 9.0 110 05
2.5 9.3 125 104
3 0.6 118 107
5 | 0.9 107 115
10 10.4 97 90
Example 3

A cutlass fish was cut to three parts, and the bone was
removed to obtain slices (approximately 5 cm x 10 cm). The
preparation (c), (e) or (h) obtained in Example 1 was coated
on the bowel sides thereof. The bowel sides of the two slices
were adhered, and covered with a wrap. The sample was kept

at 5°C for 2 hours to proceed with an enzyme reaction by a

transglutaminase. The resulting sample was completely frozen

ina freezerof -30°C tostop the enzyme reaction. Subsequently,
the sample was thawed. Immedliately after the sample was
completely thawed, a peeling test was performed by ten expert
panels. The adhesion strength was manually evaluated, and the
average value was obtained. In the evaluation, "strongly
adhered”" scored 10, "tentatively adhered but easily separated
by pulling” scored 5, and "not adhered at all"” scored 1.

Consequently, (c) was evaluated as 5.5, (e) as 6.7 and

17
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(h) as 7.1 respectively. Further, the samples were eaten by
being properly roasted on a hot plate of 200°C. As a result,
all of the samples kept a flavor and a mouthfeel equal to those
of a non-adhered slice of a cutlass in which a taste and a flavor

inherent in fish were not impaired at all.

Industrial Applicability

The i1nvention has enabled the higher adhesion strength
to be exhibited for the shorter reaction time than in the prior
art with respect to the adhesion of foods wusing the
enzyme-containing adhesive comprising the combination of the

transglutaminase, the milk protein powder and the specific

alkaline salt.

18
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Claims
1. An adhesive for animal and fishery products
comprising a transglutaminase, amilk protein powder and a salt

in which pH of a 1% (w/w) agqueous solution is at least 10 and

less than 13 and solubility at 20°C is at least 20% (w/w) and

less than 100% (w/w).

2. The adhesive for animal and fishery products
according to claim 1, wherein the pH of a 2% agqueous solution

of the adhesive 1s at least 9 and less than 10.

3. The adhesive for animal and fishery products
according to claim 1, wherein the salt is one or more selected
from the group of sodium carbonate, trisodium phosphate and

tripotassium phosphate.

4 . An adhesive for animal and fishery products

comprising a transglutaminase, amilk protein powder and a salt

in which pH of a 1% (w/w) agueous solution is at least 10 and

less than 13 and solubility at 20°C is at least 100% (w/w),

pH of a 2% (w/w) agueous solution of the adhesive being at least

7.5 and less than 10.

5. The adhesive for animal and fishery products

according to claim 4, wherein the salt is one or more selected

from sodium carbonate and tetrapotassium pyrophosphate.

6. The adhesive for animal and fishery products

according to claims 1 to 5, wherein the average particle size

of the salt is from 20 to 150 um and particles having a size
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of 250 um or less occupy 80% (w/w) or more.

7 . A process for producing an adhered and restructured

food by using the adhesive for animal and fishery products

according to claims 1 to 6.

20



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims

