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Abstract. The competitiveness of selectedefipreparations in water binding was tested
on samples of fine comminuted products of variecpe fat level. The chemical composition of
the block canned product was tested, water bindiag characterised, and texture was evaluated
basing on instrumental and sensory methods asasgtiroduct desirability. It was found that the
applied fibre preparations added to the stuffirfgyasious recipe fat level, played a substantié ro
in forming the structure of comminuted meat prodwdtich was reflected in texture forming and
sensory evaluation of desirability of model canm@dducts. From among the evaluated pre-
parations, the best thermal stability was showmvbgat fibre, and the worst one — by tomato fibre.
Various levels of recipe fat were reflected in werakg the texture parameters evaluated both in an
instrumental and sensory way, and in weakening dbasistency desirability and general
desirability. This influence depended highly on fibee preparations applied.
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INTRODUCTION

According to the recommendations of the World Healtra@isgition, daily dietary
fibre consumption by an adult person should ramge f27 g to 40 g. American
nutritionists recommend eating up to 35 g of ballast substancesiagerin
Europe, however, the average daily dietary fibre consumptiestihated at the
level of about 18-20 g, and in Poland it is estimated as low as \Which indi-
cates its substantial shortage in the diet [4,21].

The enrichment of various foodstuffs, includingateroducts, with fibre prepa-
rations creates the possibility of decreasing e fdeficit in the human diet. The
preparations may be applied as a functional additias a fat substitute [1,5,7,10].

The addition of fibre preparations to foodstuffs is frequeatignected with
the change in the recipe composition of the produced foodstuffs. In the production
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of foodstuffs enriched in dietary fibre, both its forms, solulsid msoluble, are
applicable. The soluble dietary fibre is applicable inpghaduction of liquids and
gels, and the insoluble one — in the enrichment of normally solidstoibs]
including meat products.

The food industry offers various fibre preparasigoroduced mostly on the basis
of those parts of corns, fruits and vegetables hwldme rich in non-assimilable
carbohydrates. Due to the various chemical compositthe fibre preparations have
various functional properties and thus various hggical actions. The dietary fibre,
added to food, apart from its favourable healttperties and decreasing of the food
energetic value, has a favourable effect on tlesiiute and consistency, makes the
emulsion formation and water binding easier, throgapting against too rapid drying,
as well as hampers the syneresis process [1,83,9]1

The market fibre preparations are characteriseldiddy water binding capacity,
which undoubtedly influences their functional properties in food, @dpedn
texture forming. Apart from the hydration properties of fibles texture of the
product, including meat product, is also affected by the kind optéparation
and the grade of micronisation of its particles.

THE AIM OF THE WORK

The work is aimed at the evaluation of the competitivenegheokelected
fibre preparations in water binding on the example of fine commimrediicts
of various levels of recipe fat.

MATERIAL

For the experiments, three fibre preparations of higdegid micronisation
have been selected, made from wheat, tomatoes and carrot, oéndiffeater
binding properties. The basic physical and chemical charaiderigtthe applied
preparations, as declared by their producers, are presented in Tabela 1.

Table 1.Characteristics of dietary fibre preparations

Specification Wheat fibre Tomato fibre Carrot fibre

Water content (%) - <5 >10
Dietary fibre content (%) >97 >65 92

Total protein content (%) 0.4 17-21 3.0

Fat content (%) 0.2 4-6 0.4

Ash content (%) <3.0 2.5-35 53

pH 10% solution 6.0 +/-1 4 +/-0.5 pH 1%: 4.8-5.3
Water binding ability (g kO g?) 35 11.5 18

— values not declared by the producer.
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The competitiveness of the selected market fibre preparationgen birading
and maintaining was evaluated on the example of fine comminwgatiproducts
of various levels of recipe fat. The preparations were addeneat stuffing
during the cutting process, at the rate of 1.5% of stuffing masghiang the
product with a health-favourable substance. In order to compao®iieetitive-
ness of water binding, in the evaluated samples a uniform fydrgtade was
applied for all the fibres. The recipe compositions of thematerials used in the
experiments: pork meat, beef meat, dewlap and water as walhrkéng of the
test variants, are presented in Table 2.

The fine comminuted model product was producedrdiow) to the mortadella
production process applicable in the industry. dimation of the chopping process was
about 10 minutes. The final temperature of theebatbtained in the process did not
exceed 1ZC. The batter was prepared in a Seydelmann tygead4Ogrinder, with 6
knives and a capacity of 0.04°.nThe technical parameters of the grinder were as
follows: rotations of the grinder vessel — 30 Tirotations of knife shaft — 3600 rifin
standard knives, EE type with slide coefficidnt 1.5. The stuffing produced in the
cutting process was placed in cans of 400g in dsatd then pasteurised in water of
75°C until the temperature in the centre of the blaeched 7Z. Then the canned
meat was cooled with cold water and stored inghgperature of 4°€ until samples
for testing were taken.

Table 2. Formulation of experimental variants

Ra".V Codes of variants
materials
. K Bu B B. K Buw B Bc K Bw B Bc
(%) -10 -10 -10 -10| -20 -20 -20 -20| -30 -30 -30 -30
Pork class 40 35 30
Beef class Il 50 45 40
Fine cut
10 20 30
pork fat
Water 40 40 40
Total 140 140 140 140 140 140 140 140 140 140 14@0 1
Preparation - 15 15 15 - 15 15 15 — 15 155 1
Inaredients curing mixture (99.4% NaCl and 0.6% NaN® 1.8%, sodium ascorbate — 0.05%
g and sodium glutamate — 0.10% in relation to theghteof final product
K — control,

B, B;, B. — wheat, tomato and carrot fiber, respectively.
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METHODS

In the finished product the water binding grade was evalussing on such
factors as:

» level of thermal loss, by a weight method [6]

» slice strength, using a Zwick model 1445 MOPS apparatus [20].

After elimination of fat and gel, the chemical analysis eftihsic composition in
the canned meat block was performed, determining:

* water content in g, by dryer method according to PN ISO 1442-2000 [11],

» total protein content, by Kjeldahl method, using Kjeltec Analys&610

according to PN-75/A-04018 [14],
» fat content, by Soxhlet method, using Soxtec FatysealHT-6 according to
PN ISO 1444:2000 [12]

» sodium chloride content, according to PN ISO 1841-1:2002 [13].

The evaluations of the texture of model canned nvea¢ performed according
to instrumental and sensory methods. To the ingintah evaluation of the texture
profile the TPA method was applied using the Zwick maéddb MOPS apparat(],
determining hardness, elasticity, gumminess, cohemind chewiness of the product.
The test parameters were as follows: deformatiB@%, test velocity — 60 mm min
sample thickness — 20 mm, diameter — 25.4 mm.

To the sensory characterization of texture theilprgf method was applied
according to PN ISO 11035:1994, PN ISO 41219:19981p]. The texture was
characterised by selected factors like: hardnassngness, elasticity and wetness.
The desirability of consistency and total desiigbibf product were also been
determined. The evaluation of texture and desitalilas performed by an 8-person
team of trained judges in the Sensory DepartmerthefFat and Meat Industry
Institute, meeting the requirements of ISO 858B1PF] standard and using the
computerised ANALSENS system.

Two test batches for each variant were produced. The obtaisiedeseilts
were submitted to statistical evaluation using the statlghigram Statgraphics
for Windows ver. 3.1.

RESULTS AND DISCUSSION

The influence of the tested fibre preparations, at variotedsdeof recipe fat,
on average results of determinations of water, fat, protein, socllonde and
factors characterising water binding in the tegtemtiucts are presented in Table 3.
Since the higher fat level was combined with a proportional dseref muscle
tissue content in the stuffing, in all the evaluated testamtgia substantial
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decrease of the analytically determined water and proteinreteni&as observed,
as well as a statistically significant increase in fat content.

The capacity of binding and maintaining water during the thepneadessing
in the model products containing fibre preparatiohsarious hydration properties
was determined basing on such parameters as thermal lossydhuough the
evaluation of gel and fat loss and product slice tenacity. Thewved results
(Tab. 3, Fig. 1) show the competitiveness of the applied preparationater
binding in meat structures of various levels of recipe fat.

Table 3. Chemical composition and mean values of thermal &®l slice strength of model meat
products

Levels of  Water Fat Protein Thermal Slice
Variants recipe fat content content content N? cl loss strength
R R R R ) M (L
10 71.7 13.7 12.7 1.99 7.5% 3.98
K 20 70.9 14.9 11.2 1.95° 5.94 3.88
30 68.8 17.6 10.7 1.92 6.32 3.71
NIR 0.78 0.82 0.43 0.07 1.21 0.56
10 70.9 12.8 12.° 1.89 6.9 4.2
B, 20 69.7 14.9 11.4 1.88 5.6 45
30 67.F 17.¢ 10.6 1.90 6.3° 4.3
NIR 0.68 0.89 0.37 0.04 1.01 0.45
10 70.9 13.¢% 12.7 1.91 8.6 4.75
B, 20 68.6 15.8 11.7 1.87 7.6 4.59
30 67.6 17.5 11.2 1.88 9.3 4.50
NIR 0.49 1.03 0.40 0.06 0.79 0.64
10 70.4 12.9 11.8 1.91 7.08 4.73
B, 20 69.4 15.P 11.4 1.88 6.45 4.68
30 67.2 17.3 10.6 1.91 6.49 4.26
NIR 0.56 0.63 0.51 0.04 0.90 0.64
abc

means in the same part of column with differeqesacript are significantly different £8.05)

The values of thermal loss were influenced both by the kirfibiaf applied
and by the fat level. The product containing wheat fibre wasacterised by the
lowest thermal losses, lower than those in the control safipéeincreasing fat
level in the stuffing resulted in its further limitation. Tipeoduct containing
tomato fibre, of high hydration capacity, was characterised blighest thermal
losses. Following the increase of fat in the stuffing, its dapat binding and
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maintaining water in the structure was also decreasing anthstantial increase

of losses was observed. The tested fibre produced a tiny sterustmsitive to the
content and proportions of stuffing components. The thermal leakagee of t
product containing carrot fibre, of the highest declared hydratipacdg, was
close to the control sample and decreased following the raigeiperfat level.

The observed changes were not statistically important. From attneryaluated
preparations, the best capacity of binding and maintaining water was that of whea
fibre and the worst — that of tomato fibre.

thermal loss

slice strength

Slice strength (Nfﬁ), Thermal loss (%)
T
D
]

10 20 20 30

Variants OK OBw OBt OBc

Fig. 1.Mean values of slice strength and thermal loos @dehmeat products

The product slices containing the tested fibre preparatisrsgrapared to the
control sample, were characterised by higher tenacity. Neilleedifferences
between the preparations nor the growing fat level in tiffirg had substantial
influence on the evaluated parameter.

In the experiment [21,22] it was found that the product texturanflasnced
by — among others — the hydration capacities of the fibreghwtépend on the
kind of preparation. One could have expected that in the tested meatre the
said properties would in particular be revealed. For thedeffore preparations
the fat level was not of a significant importance in forntimg texture parameters
evaluated in instrumental way (Tab. 4). Following the raisetuffizg in fat,
a decrease of the values of all the evaluated parametersbhaasved, but these
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tendencies were not proved statistically. Only for the producttong carrot
fibore an important effect of lowering of all the observertuse parameters,
following the raise in fat level, was observed.

Table 4. Mean values of instrumental texture discriminarftsrodel meat products

. Le\{els of Hardness i Gumminess i . . Springinessi  Chewiness i
Variants recipe fat Cohesiveness i
(%) (N) (N) (mm) (N mm)
10 101.4 135 0.13 4.8 64.9
K 20 76.6 13.2 0.13 4.8 59.6
30 95.7° 11.8 0.12 4.4 51.9
NIR 19.3 1.95 0.01 0.46 13.52
10 123.2 15.9 0.13 $2 785
B, 20 119.6 14.9 0.12 £ 72.2
30 110.2 13.7 0.12 £5 61.4
NIR 18.1 2.51 0.01 0.71 18.9
10 139.0 17.7 0.13 5.0 89.6
B, 20 134.7 17.0 0.13 4.9 83.6
30 126.9 14.9 0.13 4.7 76.2
NIR 17.7 2.84 0.01 0.60 20.2
10 144.4 18.8 0.13 5.0 94.9
B, 20 139.4 17.6° 0.12° 4.6%° 82.7°
30 120.6 15.3 0.12 4.5 69.8
NIR 18.2 2.79 0.01 0.47 20.4

b means in the same part of column with differentessgript are significantly different £0.05)

The applied fibre parameters, irrespective ofrthgilration properties, resulted
in a substantial raise — as compared to the cgmtooluct — of such parameters like:
hardness, gumminess, elasticity and chewiness.hifiest coefficients of all the
instrumentally evaluated parameters characteris@rbduct containing carrot fibre,
of the highest water binding capacity.

The results of the sensory profile texture charatics as well as consistency,
desirability, and general product desirability aiespnted in Table 5. The growing fat
level in the stuffing in all the evaluated meat productsitexsin a decrease of values
of the evaluated texture parameters as well abadf tonsistency desirability and
general product desirability. For the products aminig wheat and tomato fibre the
recipe fat level had an important influence on egngvaluation of hardness and
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gumminess parameters. In the product containingtioriibre, following the raise in
fat level in the stuffing, the consistency desirab#itypstantially decreased. In spite
of good slice tenacity this fibre, like the carrot one, produce tiny structure
and this product was evaluated with the lowest grade of general dégirabi

Table 5.Mean values of sensory texture discriminants ashdbility of model meat products

. Overall
. Le\{els of Hardness_s Gumminess_s Springiness_s Wetness Con5|§tgr1cy hedonic
Variants recipe fat desaribility )
% p. p. p. p. . rating
p.
10 5.22 5.59 5.50 4.99 5.32 5.25
K 20 4.97 5.58 5.41 5.24 5.26 4.85
30 4.76 5.43 5.39 5.65 5.30 5.27
NIR 0,62 0.74 0.59 0.91 0.97 1.24
10 5.38 5.68 5.42 4.24 4.86 5.15
B 20 4.94 5.27° 5.15 4.9% 5.15 5.23
w 30 4.38 5.0% 4.91 4.6% 4.99 4.46
NIR 0,46 0.59 0.54 0.66 0.70 0.97
10 4.79 3.8¢ 3.97 3.14 3.0 2.26
B 20 4.37 3.46" 4.09 3.52 2.9P 1.87
! 30 3.42 3.2F 3.56 3.44 2.65 1.99
NIR 0,78 0.53 0.70 0.79 0.37 0.75
10 4.85 451 4.69 2.98 3.86 3.74
5 20 4.69 4.88 4.61 3.58 4.50 4.18
¢ 30 4.46 4.59 4.53 3.67 4.23 3.69
NIR 0.91 1.24 0.87 1.55 1.06 1.48

ab.¢ means in the same part of column with differemesscript are significantly different<p.05)

For the evaluated parameters, for which an important influeihfzg level in
the stuffing was observed, analysis of the main components &ds. nfhe
results of the Principal Component Analysis (PCA) of the dase been
presented in the co-ordinate system of two first components imimeasional
space (Fig. 2). The first main component covered 42.2% of thdivarand the
second and third ones — 34.1% of total variation. From the data contained in Table
6 it follows that for the first component (PC1) the most impuartariables were:
analytically determined water contents and hardness determiaeskensory way,
for the second component (PC2): analytically determined protéifiadicontents
and wetness evaluated in a sensory way.

As a result of the experiment and evaluation of its resultscaneobserve
differences resulting from the level of fat applied in thdfisiy recipe as well as
of the applied preparations which in the model meat structurpetenh for water
with meat proteins.
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Table 5. Coefficient of Eigen value (loadings) for two pripal components (PC1 i PC2)

Variables PC1 % PC2 %
Water content 0.47 17.4* 0.24 9.2
Protein content 0.27 10.0 0.48 18.3*
Fat content -0.39 14.4 -0.40 15.3*
Thermal loss -0.29 10.7 0.35 13.3
Hardness i -0.16 5.9 0.33 12.6
Hardness s 0.48 17.8* 0.02 0.8
Wetness 0.26 9.6 -0.42 16.0*
Consistency desaribility 0.38 14.2 -0.38 145
> (loadings) 2.70 = 100% 2.62 =100%

variables with loadings > 15 % of the sum of absoloadingsY /loadings/)

The fibre preparations introduced to the model meat structureretiffin their
influence on texture parameters, consistency desirability, andrajeneat
product desirability, according to the differences in the foneti properties and
hydration capacities of these preparations.

5F T T T T ™

r o protein content

s 3r hardness i ]
= : thermal los ° . Water content
- L ° .
o~ [ .. hardness_¢
O 1r ]
o [ fat cont o ]
b at conten o Swetness) consisteng

5 -3 -1 1 3 5

PC 1 (42.2%)

y desirability

Fig. 2. Principal Component Analysis (PCA) testing diséniamts of model canned meat samples

The fibre preparations were characterised by goeanal stability, in particular
causing the increase of slice tenacity as compgoethe control variant. This
influence was stronger than that of the recipe fat.
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The fibre preparations added to the stuffing, afious recipe fat level, played
a substantial role in forming the structure of twmminuted meat product. The
addition of the fibre preparations resulted, amotiters, in a raise in the model
sample (as compared to the control) of all theutexparameters evaluated in an
instrumental way and in the selected texture parmievaluated in a sensory way,
but it affected negatively the consistency deditglaind general desirability.

CONCLUSIONS

1. The evaluated fibre preparations, of various hydration propgemtiere
characterised by different water binding capacity, which vefleated in their
texture and in evaluation of the desirability of the model tngraducts in
a sensory way.

2. The what fibre preparation, in spite of the lowest wateribgndapacity,
in the tested model meat structure was characterised by dmlitysirrespective
of recipe fat content, and sensory texture profile and desirability in the mesning
quality, not less than that of control product.

3. The tomato fibre preparation produced a fine structure, the thermal
stability of this preparation was the lowest one from among etveuated
preparations, which was reflected in the lowest grades ofstensy desirability
and general desirability.

4. The carrot fibre preparation of the highest hydration capasias
characterised by very good thermal stability. Its additiculted in the limitation
of thermalloss and the product slices were characterised by high tenacigy. Th
products containing this preparation were characterised byghesticoefficients
of all the texture parameters evaluated in an instrumental way.

5. Various levels of recipe fat, apart from the expected higheénte on the
parameters of the basic composition, were reflected in weakehe texture
parameters evaluated both in an instrumental and sensory waip, wadkening
the consistency desirability and general desirability. Thikience depended
highly on the fibre preparations applied.

REFERENCES

1. Bacers T., Noll B.Ballaststoffe halten Einzug in der Fleischveraogy. Fleischwirtsch., 78,
4, 316-320, 1998.

2. Chrystall B. B., Culioli J., Demeyer D., Honkiel K.O., Moller A. J., Purslow P., Schwégele F.,
Shorthose R., Uytterhaegen L..Recommendation of reference methods for assessofient
meat tenderness, 40 International Congress of Beiahce and Technology, Hague, 5-v. 06 p.
5.,1994.



COMPETITIVENESS OF SELECTED FIBRE PREPARATIONS INAWER BINDING 139

10.
11.
12.
13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

Honikel K.O.: Aktuelles aus der internationalen Fleichforschitgischwirtschaft, 5, 102, 2003.
Jimenez-Colmenero F., Carballo J., Cofrades SHealthier meat and meat products: their
role as functional foods. Meat Science, (59), 5208)1.

Lander S.: Hochfunktionelle Weizenfasern. Fleischwirtsch.43-47, 2004.

Makata H., Olkiewicz M.: Influence of tendinous beef meat replace levethgy rehydrated
soy protein concentrate on physicochemical chariatiteof model canned meat product (in
Polish). Rocz. Inst. Przem. Min. i Tt., 36, 149-161, 1999.

Makata H.: Effect of fat substitutes on the physico-chemidadracteristics and rheological
properties of meat product. Acta Agrophysica, 71778, 2002.

Makata H.: Effect of selected cellulose preparations on sigaphe quality of model meat
product (in Polish). Rocz. Inst. Przem.geh. i Tt., 39, 148-158, 2002.

Makata H.: Role of inulin in shaping of the quality of modekat product. Acta Agrophysica,
96, 2 (2), 347-357, 2003.

Makata H., Olkiewicz M.: Role of the chosen wheat and oat cellulose prepasin binding
of water in finely comminuted meat products. Actgréphysica, 110, (4)1, 85-96, 2004.

PN ISO 1442:2000 Meat and meat products. Deteriimaff water content (in Polish).

PN ISO 1444:2000 Meat and meat products. Deterinimaff free fat content (in Polish).

PN ISO 1841- 1:2000 Meat and meat products. Detetinin of chlorides content (in Polish).
Polish Standard PN-75/A-04018 Agro-food productsteBmination of nitrogen content by the
Kjeldahl method and calculation into protein (iniBiw).

PN ISO 11035: 1994 Sensory analysis. Methodologytdre profiling (in Polish).

PN ISO 41219: 1998 Sensory analysis. Methodologgllation of food products, using scale
methods (in Polish).

PN ISO 8589:1998 Sensory analysis. General regeirtenon sensory laboratory analysis design (in
Polish).

Pszczola D.:Oat — bran based ingredient blend replaces fgtannd beef and pork sausage.
Food Technol., 45 (11), 60-70, 1991.

Sikorski E.: Chemical and functional properties of food compaseWarsaw, WNT, 251-256,
1996.

Tyszkiewicz I., Olkiewicz M.: The effect of energetic treatment on certain plosizemical
and mechanical characteristics of meat and meadugto(in Polish). Rocz. Inst. Przem.
Migs. i Thuszcz., 28, 17-32, 1991.

Thebaudin J.Y., Lefebvre A.C., Harrington M., Bourgeois C.M.: Dietary fibres. Nutritional
and technological interest. Trends in Food Scifremhnology, 8, (2), 41-50, 1997.
Waszkowiak K., Gérecka D., Janitz W.: Influence of wheat dietary fiber on the qualityroéat
dishes (in PolishiZywnosé. Nauka. Technologia. Jaq 3 (28), 53-61, 2001.



14C H. MAKALA, M. OLKIEWICZ

KONKURENCYJNGSC WYBRANYCH PREPARATOW BLONNIKA
W WIAZANIU WODY NA PRZYKLADZIE PRODUKTU DROBNO
ROZDROBNIONEGO

Halina Makata, Michat Olkiewicz

Instytut Przemystu Misnego i Tluszczowego, ul. Jubilerska 4, 04-190 Asars
e-mail: halina.makala@ipmt.waw.pl

Streszczenie. Badano konkurencyhavybranych preparatéw btonnika wamaniu wody
na przyktadzie produktu drobno rozdrobnionego anyén poziomie tluszczu recepturowego.
Oceniano sktad chemiczny bloku konserwy, charakt®mano zwazanie wody, oceniano teksgur
w oparciu o metog instrumentala i sensorycza oraz paadalnag¢ wyrobdw. Stwierdzonoze
zastosowane preparaty btonnika dodane do farszowizrym poziomie tluszczu recepturowego,
odgrywaty zasadniezrole w tworzeniu struktury rozdrobnionego produktwesniego, co znalazto
wyraz w ksztattowaniu tekstury i sensorycznej oeepizadalndici modelowych przetworow.
Spairdd ocenianych preparatéw najlepstabilndcia cieplra charakteryzowat gibtonnik pszenny,
z& najstabsz btonnik pomidorowy. Zrénicowany poziom ttuszczu recepturowego, znalaziaeb
w ostabianiu wyrénikow tekstury ocenianych tak instrumentalnie jaensorycznie, jak rownie
ostabieniu pgadalndici konsystencji i pgadalndici ogolnej. Wptyw ten byt wysoko uzadeiony od
zastosowanych preparatow btonnika.

Stowa kluczowe: preparaty btonnika, poziom tluszaziazanie wody, produkt ragny



