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SENSORY ATTRACTIVENESS OF LOCAL
SMOKED BACONS

The aim of the article was to evaluate the senatirgctiveness of local smoked bacon made
from organic and traditional pig fattening feed&tothe research material consisted of three
assortments of smoked bacon produced accordirigeteame traditional recipe. The sensory
attractiveness of the bacon was evaluated on tbkis lod the research of quality factors
(external look, look on the cross-section, colareh — intensity, smell — desirableness, taste,
taste — intensity, taste — desirability) and affecreaction to the product. Two groups of
people performed a direct assessment of the bddénconsumers and a team of 12 experts.
The research shows that the sensory quality of 8&mnaked bacon differentiates significantly
the feedstock used for their production. Of thed¢htested assortments of smoked bacon, the
highest scores were awarded to the distinctiotiseofensory quality of bacon from traditional
fattening. The total sensory quality index of bafrem traditional fattening ranged from 4.28
to 4.50 points, bacon from intensive fattening fr8/®6 to 3.95 points, and organic fattening
bacon only from 3.20 to 3.42 points. This prodwstking was mainly determined by two
distinctive features: the cross-section look arel tdste. In the opinion of consumers and
experts the most-attractive local smoked baconqutde be a product from pig fattening
feedstock.
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1. INTRODUCTION

Local, regional and traditional products as welbeganic foods sometimes referred to
as niche ones are an increasing group of food ptediesired in the market. Although sales
of this type of products, especially in our countaye still relatively small, they enjoy
a growing interest. Local or regional products picetl in a traditional way have an opinion
of a high health standard, high quality and exoeyati organoleptic properties with a unique
taste. These characteristics differ significanttyri conventional food, which, although it
is standardized and safe, it rarely gives fullsattion when eating.

Cold meats are still very popular among Polish oamers. In the structure of consump-
tion of meat products, they constitute 76-80% the assortment groups of conventional
products, sausages are most often consumed, anthah®regional products the smoked
ones. The quality of meat products is shaped by teagiodl, technical, economic, organ-
izational and ethical factors. The quality of teedstock is the key determin&iriowever,
in relation to local products, it was always thedstock from the traditional farm pig fat-
tening. Today, however, many meat plants, presgrvia locality of recipes, produce these
products from pork of various origins.

2. THE PURPOSE OF THE RESEARCH

The purpose of the study was to evaluate the sgagpmeal of local smoked bacon made
from organic and traditional pig fattening feed&toc

3. MATERIAL AND METHODOLOGY OF RESEARCH

The research material consisted of three assorthtdrgmoked bacon made from the
main part of the pork half — the bacon without fibEhe feedstock for the production of
bellies came from organic, traditional and inteesiattening pigs. The characteristics of
selected pig fattening elements are shown in thble

Each assortment of smoked bacon was made of ttstéexk from 16 carcasses, accord-
ing to the same traditional recipe, while maintagnfactory technological standards. Within
24 hours after smoking, individual samples of bafrom individual carcasses were col-
lected from each assortment forming a pooled sanijiie samples prepared in this way
were vacuum packed and transported in refrigeratetainers to the food analysis labora-
tory.

Sensory attractiveness of smoked bacon was evdlaat¢he basis of the research of
quality factors and an affective reaction to thedoict. The following features were selected
for the tests with assigned weighting factors: edélook (0.05), cross-section look (0.20),
color (0.07), smell — intensity (0.05), smell —idaisle (0.12)), taste (0.21), taste — intensity
(0.10), taste- desirability (0.20). When evaluatiing factors, the point method was used in

4 Maly Rocznik Statystyczny Polski, 2017.

5 M. Ruda, B. Kusz, J. Kilar, D. Kusz, M. KilaKkonsumenckie zainteresowanie wieprzowymi pro-
duktami regionalnymi na PodkarpacRWSZ w Krénie, Krosno 2016, s. 33.

6 T. Blicharski (praca zbiorowafktualna warté¢ dietetyczna wieprzowiny, jej znaczenie w diecie
i wplyw na zdrowie konsumentéWarszawa 2013, s. 48.

7 A. OlszewskiAtlas rozbioru tusz zwiegz rzefnych Warszawa 2012, s. 45.
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a five-point scale of assessméntghere 1 point was the lowest grade and 5 poirttse—
highest grade. For each factor the mean value mndiard deviation were calculated, and
the significance of the differences was checkedgiaione-way ANOVA and T-Tukey test.
Taking into account the weighting coefficients, tio¢al sensory quality indexes of the
examined bacons were calculated. In the asses@hthrg affective reaction to the exam-
ined bacons, the degree of desirability and acoeptdevel were taken into account. The
nine-degree hedonic scale was used to assessdinebiléy and acceptance. The degrees
of the desirability scale were marked as: | loveniemsely; | really like; | quite like; I like

it a bit; neither like nor dislike; | do not likekit; | quite do not like; | really dislike; | do
not like it very much. In turn the levels of accapte were marked as: | am very happy;
| am quite happy; it quite suits me; it suits miétke; it neither suits nor | accept it; it does
not suit me; it quite does not suit me; | do nk lit very much; | do not like it totally. When
assessing the degree of desirability and acceptémedollowing aspects were taken into
account: look on cross-section, color, aroma amstetaAfter the evaluation, assigning
numerical values from 1 to 9 to individual levefsdesirability and acceptance rates, the
general desirability and general acceptance ofdbid smoked sides was calculated. In
addition, a structure of indications of desirakilifrades and acceptance levels was deter-
mined. After examining the distinguishing featuoésensory quality, degree of desirability
and acceptance level, the evaluators chose theatiosttive smoked bacon.

Table 1. Characteristics of selected pig fatteniegients

Type of fattening
traditional
Polish slack white

Specification -
intense

Polish sladiite

Ecologicafr
Polish slack white

Racial origin of
fattening pigs

dose with unbalanced
amount of energy and | adapted to the
nutrients fattening phase

a farm-like concentratesindustrial complete

dose with unbalanced
amount of energy and
nutrients

middlings (barley,

Type of nutritional balanced dose,

dose

Feedstuffs used in
feeding pigs

spelled, rye, oat), corn
pickled grains, pickled
potatoes, fodder beets
nettle, pumpkin, fresh
whey, alfalfa, pasture;

(barley meal, triticale,
field bean, post-extrac-
, tion rapeseed, wheat
bran), pickled steamed
potatoes, fresh whey,

mixes of starter and
fattening type

alfalfa, nettle;

Ecological — *fattening process confirmed by theifieate of compliance of organic farming.

Two groups of people directly evaluated the testadked bacons: 115 consumers and
a 12-person team trained in sensory evaluatioroodl foroducts (at the paper, so-called
“experts”). Consumers were selected using the auewé non-random selection method.
There were 69 women and 46 men in this group. Tgkito account the age, in the range
of 18-35 years there were 66 people, in the ranh@&-®5 years — 31 people and over 55
years — 18 people. In a selected group of consyrGérpeople lived in the countryside,

8 PN-ISO 4121:1998, Analiza sensoryczna — Metodalegdcena produktéwywnosciowych przy
uzyciu metod skalowania.
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34 in cities up to 50,000 residents, and 17 iresitiver 50 thousand residents. Consumers
assessed in the food analysis laboratory at tHesahnd experts in sensory cabins. Each
sample for testing was coded. Slices of bacon ah2hick were served to the assessors
covered on glass plates with an attached prodwadtiation card. The research in sensory
cabins was performed twice.

Investigations of sensory quality and affectivectiEm to the product were made
according to the rules given by Barylko-Piekielnad aMatuszewska according to
PN-A/82007:1998, PN-ISO 5492:199% PN-ISO 6658:1998, PN-ISO 5496:1997,
PN-1SO 3972:1998 PN-ISO 8589:1998.

4. THE RESULTS OF THE RESEARCH AND THEIR DISCUSSION

The growing trend of the naturalness of food ared gleasure of its consumption is
emphasizing the role of the sensory attractivenéssoducts®. The sensory qualities of
smoked bacon are closely related to the specifieréad arrangement of meat and fat in the
feedstock used for its productidnThe amount and thickness of layers of meat ahihfa
the bacon is most influenced by the nutrient dumig fattening®. Fat is a particularly
important component of meat products becauseaitdarrier of taste, shapes their aromas
and textural features, which affects the overalhtadility of the produéf. However, too
thick layers of fat in the bacon increase not atdycaloric value, but mainly reduce the
interest in the finished prodidét

The results of the evaluation of the sensory diffiees in the quality of local smoked
bacon are summarized in table 2.

It was found that consumers were given bacon arageeof 4.01 to 4.30 points for the
external look, and experts from 3.67 to 4.25 poiatgh teams, with a slightly lower expert
score, were the most likely to assess the extéwoilof bacon from traditional fattening.
In the consumers' opinion the look of bacon froaditional fattening was significantly

9 N. Baryitko-Pikielna, I. Matuszewsk&ensoryczne badanigwnaici. Podstawy — Metody — Za-
stosowania\Warszawa 2009.

10 PN-A/82007:1996, Przetwory gsine. Wdliny.

11 PN-ISO 5492:1997, Analiza sensoryczna — Termigialo

12 PN-ISO 6658:1998, Analiza sensoryczna — Metodaleg/Vytyczne ogdine.

13 PN-ISO 5496:1997, Analiza sensoryczna — Metodale@Vprowadzenie i szkolenie ocenigjch
w wykrywaniu i rozpoznawaniu zapachow.

14 PN-ISO 3972:1998, Analiza sensoryczna — Metodalogletoda sprawdzania wiavosci sma-
kowe;j.

15 PN-ISO 8589:1998, Analiza sensoryczna — Ogoélnyeeyie dotycace projektowania pracowni
analizy sensoryczne;j.

16 N. Baryiko-Pikielna, E. KostyralVspotczesne trendy wyboru i akceptagjivnaci, ,Przemyst
Spazywczy” 2004, t. 58, s. 31.

17 T. Blicharski (praca zbiorowajktualna wartg¢ dietetyczna wieprzowiny.s, 40.

18 A, Kotodziej-Skalska, B. Matysiak, M. Grudgski, Mieso wieprzowe a zdrowie cztowieka,
KOSMOS Problemy Nauk Biologicznych 2016, t. 65, ns4537.

19 S. Ventanas, E. Puolanne, H. Tuorilamporal changes of flavor and texture in cookelddrma
type sausages as affected by fat and salt corittadt Science 2010, 85, s. 415.

20 |, Kowalczuk, B. Mikuta, B. Gronczska. Uwarunkowania zachowiakonsumentéw na rynku
migsa i przetworow,Gospodarka Misna” 2002, 8, s. 36.
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more attractive in comparison with organic bacaowl i the opinion of experts in compar-
ison with bacon from intensive fattening.

Another assessed characteristic of the sensoritgjathe bacon was the cross-section
look. This distinction, due to the specific natofehe product has a large impact on nutri-
tional behaviorg. The scores awarded to the sides for the looketoss-section confirm
the significant effect of the origin of the feedskdqtable 2). The look of bacon from tradi-
tional fattening turned out to be the most attredyi shaped in the visual perception of
consumers and experts. This distinction receivedating of 4.30 points. from consumers
and 4.67 points from experts (table 2). The looktencross-section of the other two bacon
assortments were significantly<(@.05) lower & = 3.66 points and = 3.08 points — organic
fattening bacony = 3.92 points and = 3.25 points - bacon from intensive fatteningin-S
ilar effects on the look of the bacon on the cremstion of ecological and intense pig fat-
tening factors were shown.

Table 2. Results of the evaluation of the distiniginig marks of the sensory quality of local smoked
bacon (points)

Bacon from organic | Bacon from traditional| Bacon from intense
fattening pigs fattening pigs fattening pigs

consumerg experts | consumels experts | consumers  experts
x |SD| x |[SD| x |SD| x | SD| x |SD| x | SD

Quality factors

External look 4.018|0.96| 4.00¢| 0.95|4.30" | 0.74| 4.2%*| 0.87| 4.09 | 0.80| 3.67| 0.65
Look on the cross-

. 3.66%| 1.03(/3.08|0.67|4.30" | 0.76| 4.67| 0.65|3.92| 0.95|3.28| 0.97
section
Color 3.81(0.92|3.28|0.97| 4.25|0.71|4.42| 0.79| 4.06 | 0.81|3.67| 0.78

Smell-intensity 3.71|0.85|3.33|0.89| 4.07|0.76| 4.17| 0.58| 3.97 | 0.81| 4.0¢*| 0.74
Smell-desirable-
ness

Taste 3.618|1.07|3.00°| 1.04| 4.40" | 0.80| 4.83*| 0.58|3.94 | 0.87| 3.58| 0.67
Taste-intensity 3.72|0.89|3.2% | 0.97| 4.31 | 0.86| 4.50"| 0.52|3.82| 0.78|3.7%| 0.75
Taste-desirability |3.6%|0.98|3.17|0.72|4.30" | 0.88| 4.33| 0.65|3.84 | 0.93| 3.92| 0.90

3.63|0.89|3.33|0.78/ 4.13* | 0.82| 4.258| 0.75| 3.79 | 0.92| 3.8%| 0.83

Average consumer ratings indicated in various ldegiers, and experts in lowercase letters differ
significantly at p< 0.05.

The color of bacon from organic fattening was rdtader (x = 3.81 points and = 3.25
points) than from traditional fattening bacain=4.25 points an@ = 4.42 points) and bacon
from intensive fatteningid = 4.06 points and = 3.67 points). Significant differences in the
assessment of the color of the bacon were notdgbigroup of experts. The most attractive
color was characterized by bacon from traditioattiehing (table 2).

Smell is a sensory distinction that affects prestoner stimulation of behaviors related
to the acceptability of the product. For the s@amdlysis, the man uses the sense of smell.
It is the oldest and most sensitive sense, amuate is the olfactory epithelium located in

21 M. Grzybowska- Brzesiska, A. RudzewicAVplyw marketingu sensorycznego na decyzje konsu-
mentéw (znaczenie zmystoyHandel Wewstrzny” 2013, 6(347), s. 74.
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the upper part of the nasal cavity. The smell offfproducts is analyzed in terms of spec-
ificity, intensity and desirabilii?. The research shows that the highest rating irtten-
sity and desirability of the smell was obtainedhirtraditional fattening bacon. The second
in the ranking of these distinctions was the batom intensive fattening, and the third
from ecological fattening (table 2). The significamfluence of the origin of the raw mate-
rial on the shaping of the aroma intensity becaisible in expert assessments. In relation
to the desirable odor, significant differences wested in both evaluation groups.

Taste is a phylogenetically old sense. Its roledgnitive processes was appreciated in
antiquity, treating it equally with sight and sméllis a very resistant to damage, hence its
important role in assessing the sensory qualitpod. Perception of taste is a sequence of
complex biochemical molecular interactions thatuscduring stimulation with a flavor
molecule and ultimately lead to the sensation stetin the human brain. The basic flavors
include: sweet, salty, sour and bitter. In recesdrg, the taste of umami and fat has also
been isolated. A bad or unacceptable taste eliminates the ptdoum the consumer's diet.
The rating of the bacon taste was varied depengtinthe origin of the feedstock and the
group of evaluators. The taste rating of bacontgahby consumers ranged fron¥ 3.61
points. (ecological bacon bacon)iae 4.40 points (traditional bacon bacon). The raofge
expert ratings was definitely wider. The taste afdn from traditional fattening received
an ratingx = 4.83 points, and from an organic fattening ohly 3.00 points. Bacon tasting
from traditional fattening was significantly higheompared to the assessment of bacon
flavor from organic and intensive fattening. Thffetiences observed in the taste assess-
ment between bacon from organic and intensiverfattewere negligible (table 2).

An important characteristic of the sensory assessofehe quality of food products is
the palatability. It means a complex sensory-smeetisory experience perceived when test-
ing and consuming food. Strict taste sensationsapplemented and enriched with olfac-
tory and tactile sensations that test the consigtentexture of the produ€ét The present
study included the evaluation of the palatabilifytite bacon relative to its intensity and
desirability. Both palatability attributes were hégt evaluated in bacon from traditional
fattening (fromx = 4.31 tox = 4.50 points — intensity of flavor and fromm= 4.30 to
X = 4.33 points — desirability flavor). The lowesbses for palatability were given to or-
ganic bacon (fronx = 3.25 tox = 3.72 points — intensity and from= 3.17 tox = 3.69
points — desirable taste). Differences in the isitgrand desirability ratings of bacon flavors
were confirmed statistically. The bacon from traxtial fattening was characterized by
a much more attractive taste (table 2). The taabsry quality index measures the results
of the point evaluation. According to the valugho$ index, the highest sensory quality was
presented by bacon from traditional fattening (thigrHowever, it should be noted that in
the case of bacon from organic and intensive fattethe index calculated from consumer
ratings was higher than from expert ratings.

22 p. RapiejkoZmyst wchu, ,Alergoprofil” 2006, Vol. 2, nr 4(7), s. 5-6.

23 A. Skolik, Smak w analizie sensoryczriépzna 2011, s. 18-20.

24 N. Barytko-Pikielna,Co nam oferuje zmyst smaku ¢chiy, ,Przeghd Piekarski i Cukierniczy”
2004, 11, s. 2.



Sensory attractiveness...

165

4,5

fattening

fattening

3,5
3 -
2,5
2
1,5 -
1 -
0,5 -
0

bacon from ecologlcbhcon from tradmonetbacon from |nten3|ve
fattening

B consumers

experts

Chart 1. Indicators of the sensory quality of thtalttocal smoked bacon (points)

An overall evaluation of the desirability of testeton exposed by consumers was from
5.82 points (organic fattening bacon) to 7.43 moiftaditional bacon). The experts gave
the highest score (8.08 points) to the traditidiatiening product and the lowest (4.83
points) to the intensive fattening product (chartfThe data contained in table 3 shows that
in the consumer group, organic fattening bacon thadmost supporters on the level of

desirability “I like medium”, and in the group okgerts “l| like a little” and “neither like

nor dislike”. On the other hand, for bacon fromditimnal and intensive fattening, both

groups of evaluators most often chose the levikélvery much”.

10 0.08
8 0.07
0.07
0.06
6 0.05
4 - —
2 - I
0
bacon from bacon from bacon from
ecological traditional intensive fattening
fattening fattening

B consumers

experts

Chart 2. Overall assessment of the desirabilitpoél smoked bacon (points)

Both teams expressed almost the same overall @ewepof bacon from traditional fat-

tening (chart 3).
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8 0.07 0.08
7 0.07
6 0.05
5 -
4 B consumers
3 .
experts

2 |
1 -
0

bacon from bacon from bacon from

ecological fattening traditional fattening intensive fattening

Chart 3. Overall assessment of the acceptance alfdomked bacon (points)

Table 3. Structure of indications of the degreeledirability and acceptance level of local smoked
bacon (%)

Bacon from ecolo-| Bacon from tradi- | Bacon from intense|
Specification gical fattening pigs| tional fattening pigs fattening pigs
5 consumers experts| consumers —experts consumers —experts
-§ | love immensely 7.83 0.00 24.35 33.38 7.83 0.00
o |l really like 17.39 0.00 33.91 41.67 31.30 41.67
2 |l quite like 26.09 16.67 23.48 25.00 19.13 0.00
s |l like it a bit 9.57 25.00 8.70 0.00 21.74 0.0p
%] i i is-
% l'i\'kee'ther like nordis- 4517 | 25.00 5.22 0.00 7.83 0.00
c
% | do not like a bite 7.83 8.33 1.74 0.0d 5.22 25.00
.g | quite do not like 5.22 8.33 0.00 0.0d 1.74 8.33
2 [l really dislike 11.30 16.67 0.00 0.00 3.48 25.00
£ |!donotlike very 2.61 0.00 2.60 0.00 1.74 0.0(
much
| am very happy 10.43 8.33 24.35 25.00 10.48 0.p0
| am quite happy 24.35 0.00 38.26 50.00 29.5) 3333
3 It quite suits me 17.39 25.00 19.13 8.38 20.8y 8.33
E | suits me a little 15.65 25.00 6.96 8.33 16.52 00.0
o . .
g |ltneithersuitsnor | g9 | 5500 6.09 0.00 6.96 0.0(
S |[lacceptit
| It does not suit me 6.09 0.00 0.87 0.0p 6.96 3333
> . ]
§ |ltquitedoesnotsuit 435 | (oo 1.74 0.00 435 | 1667
5 |me
| donotlikevery | 1547 | 1667 0.87 8.33 1.74 8.38
much
I do not like a totally  2.61 0.00 1.74 0.00 2.61 0.0(
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An overall assessment of acceptance of the rengimacon was lower, with a clear
differentiation of bacon from intensive fattenifithe nature of the selection of the degree
of acceptance of traditional and intensive fattgrisacon was similar to the choice of the
level of desirability (table 3). Regarding orgahacon, the majority of consumers accepted
the “very good” level.

The research shows that both evaluation teamsrpedfbacon from traditional fatten-
ing (Figure 4). No one from the group of expertesghorganic fattening bacon, and only
8,3% chose bacon from intensive fattening. Howewnethe consumer group, 13,9% chose
bacon from organic fattening, and 27,0% bacon fimensive fattening

100 0.92
90
80
70
60 0.52
50
40 097 M consumers
30 :
20 0.14 experts
10 : :
0 T T 1

bacon from bacon from bacon from

ecological traditional intensive

fattening fattening fattening

Chart 4. Evaluation of preferences of local smokacbb (%)

5. STATEMENTS AND CONCLUSIONS

1. The sensory quality of local smoked bacon signifiadifferentiates the feedstock
used to make them.

2. Out of the three tested assortments of smoked babenhighest scores were
awarded to the distinguishing factors of the sengaality of bacon from traditional
fattening.

3. Total sensory quality index of bacon from tradiibfattening ranged from 4.28 to
4.50 points, bacon from intensive fattening fro®63to 3.95 points, and bacon from
organic fattening only from 3.20 up to 3.42 poifitkis product ranking was mainly
determined by two distinctive features: cross-seckbok and taste.

4. In the opinion of consumers and experts, the mibstetive local smoked bacon
turned out to be a product from the pig fatteniegdstock.
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SENSORYCZNA ATRAKCYJINO SC LOKALNYCH
BOCZKOW W EDZONYCH

Celem badabyta ocena sensorycznej atrakcyjcidokalnych boczkéw wdzonych wyrabia-
nych z surowca z ekologicznego, tradycyjnego insygvnego tuczéwin. Materiat badawczy
stanowity trzy sortymenty lokalnego boczkgdzonego z regionu Podkarpacia. Sensoryczn
atrakcyjng¢ boczkéw oceniano na podstawie badayréznikow jakdci (wyglad ze-
wnetrzny, wyghd na przekroju, barwa, zapach —gienie, zapach — padalna¢, smak,
smakowit@¢ — natzenie, smakowit& — pazadalnai¢) i afektywnej reakcji na produkt. Wy-
rozniki jakosci oceniano metad punktows w skali od 1 (ocena najisiza) do 5 (ocena
najwyzsza). Za do oceny stopnia pgdalngci i poziomu akceptacji badanych boczkéw
zastosowano 9-stopnigwskak hedoniczg. Bezpdredni ocer boczkéw wykonywaty
dwie grupy os6h: 115 konsumentéw i 12-osobowy Zesgspertdw. Z badawynika, ze



Sensory attractiveness... 169

sensoryczg jakos¢ lokalnych boczkéw wdzonych istotnie rinicuje surowiec wykorzysty-
wany do ich wyrobu. Sgodd trzech badanych sortymentéw boczkgdmonego najwisze
oceny punktowe przyznawano{@05) wyr&nikom sensorycznej jakoi boczku z tradycyj-
nego tuczu. Wskaik sensorycznej jakoi catkowitej (WSJC) boczku z tradycyjnego tuczu
wynosit od 4,28 do 4,50 pkt, boczku z intensywnégrzu od 3,66 do 3,95 pkt, a boczku
z ekologicznego tuczu tylko od 3,20 do 3,42 pktakim rankingu produktéw zdecydowaty
gtownie dwa wyraniki: wyglad na przekroju i smak. W ocenie konsumentéw i ektépe
sensorycznie najatrakcyjniejszym lokalnym boczkiemuzonym okazat gi produkt z su-
rowca z tradycyjnego tuczwin.

Stowa kluczowe:produkty lokalne, boczekgdzony, sensoryczna atrakcyfi¢o
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