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Abstract. The aim of the present work was to characteriserdiae material composition
and the declared additional substances, chemicapasition, fatty acid profile and sensory desir-
ability of market patés, available in retail tradethe Capital City of Warsaw. The studies were
conducted with 19 assortments of patés and inclaésermination of basic chemical composition
(water, protein, fat, sodium chloride, starch, g#ihgsphorus and collagen content), fatty acid pro-
file, and desirability of sensory quality. It wasuhd that the raw material composition of the evalu
ated products was differentiated and had a sigmifieffect on chemical composition and fatty acid
profile. Content of water in the assessed sampléseopatés varied from 56.9 to 70.4 %, of protein
— from 9.0 to 13.9%, of fat — from 13.4 to 24.7%sodium chloride — from 1.4 to 1.5%, of starch —
from 2.0 to 6.2%, of ash — from 1.9 to 2.2%, of gtorus — from 2.5 to 2.7 g kand of collagen
— from 1.6 to 1.8%. In the composition of the ewddd patés, monounsaturated and saturated fatty
acids (FA) were prevailing. High content of livemcaegg powder, as added in the raw material
recipe, have been reflected in higher content dfyrsaturated fatty acids (PUFA) atdns fatty
acids. The examined patés were characterised lhy degirability of sensory quality; none of the
tested parameters was disqualified.
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INTRODUCTION

Patés are classified as culinary products withdditian of liver and other
offals of slaughter animals, being previously sedldboiled or stewed, and of
non-meat raw materials and an addition of seasenilljcomponents are ground
or chopped, mixed into one homogenous mass, apatelyr moulded and sub-
jected to baking or scalding (PN-A-82012). They deéned as blocs with differ-
entiated size and weight, depending on the employedld. The surface, irre-
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spectively of the type of thermal treatment, shdugdclean, smooth and slightly
wet. Irrespective of the employed components, timpleyed products should
meet the requirements of the relevant standardiidimg specification of chemi-
cal composition, sensory properties and microbickgequirements concerning
health safety.

The requirements of sensory quality of the patégiceuch discriminants as
general appearance, consistence and structureyrcalnd flavour (taste and
smell). Among the physicochemical parameters, ¢éq@irements of the particular
standards specify precisely the content of sodiffarile which should not ex-
ceed — depending on the assortment — 2.2% or ZaB#cfat up to 35% or up to
45% (PN-A-82012:1996, PN-A-86528:1996, PN-A-820229).

The quality of the péatés is affected mainly by ¢benposition and proportions
of raw materials used in their manufacture, the leyga functional additives,
technological process, and the way of storage allgging of the product. The
level and quantity of functional additives is vanuch differentiated, as is the
type of packaging. In practice, some of the proslace packed in steel tins, glass
jars, aluminium and aluminium-propylene containéils)s and laminates as well
as parched paper. All the mentioned factors hadeuintedly an influence on the
quality of the patés available for the consumersrddwska-Wiater and tu-
kasiewicz, 2005).

AIM OF THEWORK

The purpose of the work was to evaluate the efdéaaw material on the
quality and nutritional values of market patés geawailable in the retail trade in
the Capital City of Warsaw.

MATERIAL AND METHODS

The research material consisted of 19 assortmématés, being available in
the retail trade in the Capital City of Warsaw. Hbedies were conducted in 2008
and the samples were collected in three series.

The range of the tests included:

* Presentation of raw material composition and th@leyed functional
additives, based on the producers’ declarationgngn labels.

» Determination of the content of basic chemical congnts such as:

- water (W) by drying method acc. to PN ISO 1442:2000

< total protein (P) by Kjeldahl method, using Kjelt&nalyzer 1026 acc. to

PN-75/A-04018;
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» fat (T) by Soxhlet method, using Soxtec Fat Analy#&-6 acc. to PN
ISO 1444:2000;
sodium chloride (S) acc. to PN ISO 1841-1:2002;
starch acc. to PN-85/A-82059;
ash acc. to PN-IS0O-936:2000;
total phosphorus acc. to PN-A 82060:1999;
collagen (K) acc. to PN ISO 3496:2000

and on the basis of the determined water, protethsmdium chloride con-

tent, the following indicators were calculated: &elumber W/P; BC (Brain

Concentration BC=S/W+S) and S/W (Salt Concentration

« Analysis of fatty acid composition which was perfied by gas chroma-
tography method, according to standard PN-ISO RDI $508:1996 and
PN-ISO PN-ISO 5509:1996 using an instrument of Hesvlett-Packard
company, HP 6890;

« Evaluation of desirability of sensory quality diseinants. The evaluation
was carried out in sensory laboratory which satikthe requirements of
the standard PN ISO 8589:1998, by the group afie¢chjudges in two in-
dependent repetitions, using the ANALSENS compsiatem of data
collecting and analysing. The results were expregs@oints. The range
of the employed scale amounted to 0-10 scores.

The obtained results were subjected to statiséealuation, using statistical

software Statgraphics 4.0 plus.

RESULTS AND DISCUSSION

The evaluated products were divided into three gsou
1. scalded patés (8 pcs),

2. baked patés (7 pcs),

3. baked patés és (preserves) (4 pcs).

Raw material composition and basic chemical composition

The raw material composition and the employed aadditto the recipe of the
market assortment of patés based on the produdectarations placed on the
labels of the packages are given in Table 1.

In the group of scalded péatés, pork, beef, veglooitry meat, pork or poultry
skins were employed as the declared raw materi@pooent in a half of the
evaluated samples. To all the assortments, porkiyat and salt and preserving
agents were added. Poultry or pork mechanicallarstpd meat, filler in a form
of semolina or grated dry bread, soy protein igglflavour enhancers and sea-
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sonings constituted also a high percentage shatteeicomposition of the prod-
uct.

Raw material composition of all or of most of theakated baked patés of-
fered in retail trade included poultry or pork MSphrk or poultry skins, pork or
poultry liver, soy protein isolate, salt, seasosiagd flavour enhancers.

In the group of sterilised péatés, raw material &ied of poultry or pork
MSM, pork or poultry liver, pork or poultry skinspy protein isolate, salt, sea-
sonings and flavour enhancers and preservatives.

Table 1. Composition of raw materials and additives to basgipe of the examined assortments of
the patés, resulting from information placed onl#iels of package

scalded baked baked
patés patés patés

Type of assortment

Number of samples of a given assortment 8 7 4
Pork, beef, veal and poultry meat 4 1 2
Poultry and pork MSM* 3 7 4
Pork fat 8 4 1

Pork and poultry skins 4 6 4
Pork and poultry liver 8 6 4
Offals, poultry stomachs 0 2 1
Semolina, grated dry roll 3 4 2
Soy protein isolate 5 5 4

Animal protein 2 3

Egg powder 0 2 1
Salt 8 6 4
Sugar/sugars 4 3 1
Seasonings 7 6 4
Flavour enhancer 5 5 3
Cellulose 1 3 0
Preservative 8 4 3

* MSM — mechanically separated meat.

In the composition of the patés, the producersaded|an addition of isolate
of soy proteins, of animal proteins and egg powdiengd at improvement of total
protein content in the products as well as utilisabf their functional properties.
Health-promoting component, i.e. cellulose, waslated only in four among
nineteen evaluated products, which indicates i@llsapplication in the discussed
group of meat products.

The content of raw meat and fat materials as veetifahe employed additives
within the assortment groups was differentiatedictviprobably had a significant
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influence on the chemical composition, fatty aaidfiee and their quality evalua-
tion.

The mean results of basic chemical compositionctiment of water, protein,
fat, NaCl, starch, ash, phosphorus and collagentter particular assortment
groups are given in Table 2.

Table 2. Effect of the type of paté on basic chemical cosiian discriminants

Total

Water Proteir Fat NaCl Starch Ash Collager
J1he _contentontentcontentcontentcontentconten phcoof]?eor::’su‘ ontent VE’_/)P '?(): S(/\)N
PR ) ) ) ) ) (%) (%)

(g kg

S;g't‘ég( 60.0 1048 247 148 20 19 2.5 1.8 589 507 0.024
%%';e‘?g 569 13.9 188 15 622 22 3.8 1.8 4.17 2.62 0.026
baked

> 708 900 134 15 48 20° 2.7 1.8 7.8F 5.69 0.02F
patés

NIR 436 095 337 022 170 0.22 0.42 0.63 0.8982 0.005

ab_ means in the same column marked with variossriedliffer significantly ¢<0.05).

The samples of scalded patés, as compared to etluated assortment
groups, were characterised by the highest fat nbated the lowest starch content.
The lowest water content and the highest levetarth, ash, phosphorus and colla-
gen were characteristic of the baked péatés. Thrgked assortment group had the
lowest W/P and BC index. Patés in the form of ksed preserves were character-
ised by the highest water content and the lowest I&f protein and fat. The calcu-
lated W/P and BC indices reached the highest valuemng the examined assort-
ments. The obtained results of the basic chemmaposition for sterilised patés
are similar as the results submitted by Tybutcgl. (2005), being declared as patés
produced from poultry meat and pork-beef meat.

The examined patés met the requirements of thehlP8liandards concerning
sodium chloride and salt content. The evaluatedysts were characterised by
significantly lower salt (from 1.4% to 1.5%) and {com 13.4% t024.7%) level
as compared to the values specified in Polish $tasdPN-A-82012:1996, PN-
A-86528:1996 and PN-A-82022:1998, which from théritianal point of view
should be recognised as positive tendencies. Ttenell results have been con-
firmed by the trends observed by Makafaal (2003) and by Olkiewicet al
(2003), aimed at improvement of nutritional valeésneat productsia lowering
of salt and fat content. Low fat content may alssuit from the use of cellulose
additive in the recipe, owing to which it is podsilto lower significantly the fat
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content in a final product (Makata 2002). On thettiguese market, products
with 12.6-13.6% fat content are considered as kvwpétés (Tyburcet al. 2005),
so they correspond with the evaluated Polish &edlIpatés.

Fatty acid profile

The fatty acid profiles of the examined assortmefitgatés are given in Ta-
ble 3. The obtained results are closely conneciéu tve raw material composi-
tion, especially with the addition of meat from ranical separation, animal fats,
liver and other offals, and egg powder. High contgrliver and egg powder, as
added to the raw material recipe, has been refléatdnter alia, higher content
of polyunsaturated fatty acids atdns fatty acids (FA). In the composition of
the evaluated patés, monounsaturated and satlfAt@devailed. When striving
to increase the value of the unsaturated : sai@tids ratio (UFA: SFA, being
also defined as P: S), we may also obtain a usaétkod for protection of human
health. In respect of the mechanisms of effect,am@ n-3 are the opposing acids.
In many studies it was confirmed that an impropér PUFA/n-3 PUFA ratio is a
factor of risk of cancers and heart diseases, &dlyedue to the possibility of form-
ing blood clots leading to heart attacks. It igréfore, significant to maintain ap-
propriate proportions of the discussed acids irdibe It is advisable that the men-
tioned ration should not exceed the value of 4hduld be also mentioned that we
are able to achieve a more favourable level ofiidex of n-6/n-3 acids by using
the mentioned above UFA: SFA coefficient (Szosta&? Przystawski and Bole-
stawska 2006, Webb and O’Neill 2008, Makata andeleska 2008).

Table 3. Effect of the type of paté on fatty acid profile

MUFA PUFA UFA/SFA
SFA (sum of (sum of TRANS (sum of unsatu-
Type (sum of satu- monoun- | t (trans  MUFA/ rated fatty acic
of paté rated fatty satuated polyunsatu fatty PUFA /sum of satu-
acids) faty ~ratedfatty acids)

acids)  acids) rated fatty acids

scalded paté 385 466 14z  03% 349 1.58
baked patés  34.6' 467 188 033 o5y 187
baked patés 356  49.6 142 02 ge@ 179

NIR 2.00 243 364 014 048 0.12

ab_ means in the same column marked with variotsrketliffer significantly ¢<0.05).
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The highest participation of saturated fatty asidthe examined assortments
was found in the case of the scalded péatés. Bakts pvere characterised by the
highest content ofrans unsaturated FA and the lowest index of MUFA/PUFA.
Sterilised preserved products were characterisetthdoyighest level of monoun-
saturated FA and MUFA/PUFA index, and the lowestteot oftrans acids. The
most favourable UFA/SFA index in the evaluated gesents was recorded in the
case of the baked péatés and in the sterilised mese

Desirability of sensory quality discriminants

The mean results of desirability of sensory quadiscriminants are given in
Table 4. Baked péatés were characterised by thesiglesirability of the evaluated
quality parameters: external appearance desisghitidlour desirability, consistence
desirability, flavour desirability, taste desirdtyiland general desirability. In the
group of scalded patés, desirability of flavour gederal desirability were equally
highly evaluated as in the assortment of bakedspdige lowest values of the as-
sessed discriminants were found in the group ofisesl preserves.

On the basis of the conducted studies it can bedsthat the highest values of
general desirability were obtained by the bakedgydhen by the scalded péatés, and
the lowest results were obtained by the group eflised patés in tins. The ob-
tained results of the lowest desirability of stegitl patés are a result of the applica-
tion of relatively cheap raw meat, offals and fathe formulation of the product,
which is illustrated in Table 1. The raw materiahgposition of the discussed as-
sortment is, first of all, composed of mechanicalparated meat. The obtained
results of desirability, especially of colour, cistsnce and flavour, are undoubtedly
affected by the type of packaging and the highesiperature of heat treatment,
which was confirmedinter alia, by the results of tests submitted by Pyetal.
(1996).

Table 4. Effect of the type of paté on its sensory desilitsbi

External

Type appearance Colour  Consistence Flavour Taste Total
of paté desirability desirability desirability desirability desirability desirability

P. P. p. p. p. p.

scalded patés 77 7.0 6.7 5.8 5.6" 6.2

baked patés 7°9 7.8 6.8 59 59 6.6

baked patés 736 6.8 5.9 5.7° 4.9 5.4
NIR 0.31 0.36 0.49 0.53 0.64 0.61

ab_ means in the same column marked with variotsrketliffer significantly ¢<0.05).
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As a result of the conducted statistical analysisggative linear relationship
between the calculated W/P index and desirabilitgamsistence (points) of the
patés was found; it is illustrated in Figure 1.
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Fig. 1. Relationship between the desirability of consistenf patés and the calculated W/P indicator

desirability of consistence = 7,507 - 0,213-indicaV/P

Together with the increase of W/P index, the dedita of the consistence of
the evaluated patés was linearly decreasing.

CONCLUSIONS

1. As a result of the conducted studies with 19 assmmts of market patés,
the effect of the raw material composition on theiality and nutritional values
was found. The differentiation of the quality of nket patés results, as it may be
supposed, from a big variety of raw materials etygdbin manufacture, and from
the type and level of the applied functional adéii as well as type of the con-
ducted heat treatment (scalding, baking, and ist&tidn).

2. The results of chemical tests indicate a considerdifferentiation of the
following components in the evaluated products:engi6.9- 70.4%, protein: 9.0-
13.9%, fat: 13.4-24.7%, total phosphorus: 2.51 § kg3.54 g kg, starch: 2.0-
6.2%, collagen: 1.1-2.3% and ash: 1.86-2.24%.

3. The evaluated products were characterised by &gnify lower salt and
fat content as compared to values specified irr¢levant standards, which from
the nutritional viewpoint should be considered asitpve tendencies.
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4. The examined patés were characterised by a higterdoof monounsatu-
rated and saturated fatty acids and low level bfymsaturated FA. The addition of
liver and egg powder in the formulation of the prodwere reflected in FA profile,
higher content of polyunsaturated fatty acids sadsFA. In the nutritional aspect,
the patés constitute a source of monounsaturatbdadnrated FA, which is a result
of the employed raw material components (porkNe8M and liver).

5. The examined patés were characterised by high sedssirability; none
of the tested assortments was disqualified.
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WPLYW SKEADU SUROWCOWEGO NA JAKSC | WALORY ZYWIENIOWE
RYNKOWYCH PASZTETOW
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Streszczenie. Celem pracy byta charakterystykalslkdarowcowego oraz deklarowanych
substancji dodatkowych, sktadu chemicznego, profivasow tluszczowych oraz pglalndci
sensorycznej rynkowych pasztetéw, @pstych w handlu detalicznym m.st. Warszawy. Badania
przeprowadzone na 19 sortymentach pasztetéw obejiyiovznaczenie podstawowego sktadu
chemicznego (zawartoi wody, biatka, ttuszczu, chlorku sodu, skrobipjwdu, fosforu i kolagenu),
profilu kwaséw ttuszczowych oraz pmalndici jakosci sensorycznej. Stwierdzonge sktad su-
rowcowy ocenianych wyrobéw byt zmicowany i miat istotny wptyw na sktad chemicznprofil
kwaséw ttuszczowych. Zawad wody w ocenianych prébach pasztetéw wahataosi 56,9 do
70,4%, biatka od 9,0 do 13,9%, ttuszczu od 13,2413%, chlorku sodu od 1,4 do 1,5%, skrobi od
2,0 do 6,2%, popiotu od 1,9 do 2,2%, fosforu od @)52,7 g-k'g} i kolagenu od 1,6 do 1,8%. W
sktadzie ocenianych pasztetéw przeaja kwasy ttuszczowe jednonienasycone i nasyconeaDu
zawart@¢ watroby oraz dodany w recepturze surowcowej prosaginjy znalazty odzwierciedlenie
w wyzszej zawartéci wielonienasyconych kwasow ttuszczowych oraz lavaiuszczowych trans.
Badane pasztety charakteryzowaly siysoky pozadalndcia jakosci sensorycznejzaden z bada-
nych sortymentéw nie zostat zdyskwalifikowany.

Stowa kluczowe: pasztety, sktad chemiczny, profilakow ttuszczowych, padalngé
sensoryczna, jakoé



