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ANALYSIS OF CARROT JUICES ASSORTMENT FROM THE ORGAN IC AND
CONVENTIONAL PRODUCTION AND CONSUMER SENSORY EVALUA TION OF
SELECTED PRODUCTS

Summary

The level of consumer interest in a healthy lifesand the quality of food increased in recent gedt the same time, the
increase of interest in healthy lifestyle and eonimental attitudes lead to consumer’s search ferdtganic food as an al-
ternative to conventional mass-produced food. Tipeseequisites prompt organic producers to look fiew solutions and
bring an increasingly broad range of products, imtihg fruit juices, fruit and vegetables juicesdaregetables juices to
the market. The aim of this study was to analyseaisortment of carrot juices from organic and @nmtional production
in Warsaw stores, and to carry out consumer sensegjuation of selected products. It has been shihath there is a
large diversity of carrot juice assortment in theliBh market. The market is strongly dominated bbggs from conven-
tional production, which is associated with largmke advertising campaigns. Consumer sensory etialuaf selected or-
ganic and conventional juices showed significahtyher sensory notes in terms of taste, smell,wrpkexture and overall
palatability for conventional products. In order tmprove the acceptance and consumption of organaes, actions
aimed at increase of consumer awareness, allowon@ fconscious choice of high quality products, aezessary. More-
over, organic producers should improve the sensmglity of their products, which may be reflectadan increase of in-
terest from the buyers’ site.
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ANALIZA ASORTYMENTU SOKOW Z MARCHWI Z PRODUKCJI EKO LOGICZNEJ |
KONWENCJONALNEJ ORAZ KONSUMENCKA OCENA SENSORYCZNA WYBRANYCH
PRODUKTOW

Streszczenie

Na przestrzeni ostatnich lat foie poziom zainteresowania zdrowym stykgaia i Zywnaicig, ktéra ma pozytywny wptyw
na ludzki organizm. Jednogpée wzrost ten oraz promowanie postaw proekologiciarsktania konsumentéw w kierunku
zywnaici ekologicznej, jako alternatywy dla masowo pramuéinejzywnaoici konwencjonalnej. Przestanki te powaguje
producencizywnadici ekologicznej poszukujpowych rozwizai, wprowadzajc na rynek coraz szerszy asortyment produk-
téw, w tym sokéw owocowych, owocowo-warzywnychrzymanych. Celem niniejszej pracy byto poif badai z zakresu
analizy rynku sokéw z marchwi pochagdgj z produkcji ekologicznej i konwencjonalnej Yeglich warszawskich, jak réw-
niez przeprowadzenie konsumenckiej analizy sensoryezyilajanych produktéw. Wykazari, na polskim rynku istnieje
duza réznorodna¢ asortymentowa sokéw marchwiowych. Szczegodlnielgogus; te z produkcji konwencjonalnej, co
zwigzane jest z dig dosepnascig oraz aktywngéciq reklamow produkujcych je firm. Analiza konsumencka wybranych
pieciu par sokéw ekologicznych i konwencjonalnych &gika ze istotnie wyszymi notami sensorycznymi w zakresie sma-
ku, zapachu, barwy, konsystencji épdalnasci ogéinej odznaczaty ssoki z produkcji konwencjonalnej. W celu gisize-
nia spaycia sokoéw ekologicznych niedlne g dziatania majce na celu wzrostwiadomdci konsumentéow w zakresie
zywnaici ekologicznej, co pozwoli naviadomy wybor wysokiej jakoi produktow. Niezfna jest réwnig wymiana opinii
konsumenckich z producentami sokéw ekologicznyclwpoprawy jakéci sensorycznej ich produktéw, co za@rzeto-
2y¢ sie na wzrost zainteresowania ze strony odbiorcow.

Stowa kluczowezywnaoi¢ ekologiczna i konwencjonalna, soki marchwiowertgsoent, ocena konsumencka

1. Introduction ciency and assimilability of natural antioxidantsntained
in juices was confirmed, in comparison to oxidatasning
Fresh vegetables and their preserves are a stibbtanfrom supplementation. At the same time, consumerseem
component of everyday diet, mainly considering eahbf and more often choose purée juices, with a largrilpoity
dietary fibre, vitamins, mineral components, antlexts of a carrot juice amongst them, which is rich inneral
and organic acids. components, carotenoids, vitamins and fibre. Tthey can
Regrettably, the consumption of vegetables anitsfim be treated as a good source of natural bioactiwgooents
Poland is too low and is affected by high seasfinatua- in diet [1, 3].
tions. However, it can be observed, that intenestdgeta- An increasing risk of occurrence of chronic, non-
ble as well as fruit juices and drinks, that maynptement infectious illnesses, such as: hypertension, atobeoosis,
consumption of fresh products, is increasing [1,J2ices obesity, diabetes, but most of all cancer, bringsety to
are a valuable source of vitamins, mineral comptsmand take steps towards rational nutrition, using highaldqy
antioxidants. In clinical research, the fact ofteeteffi-  products, including those coming from an organidcadr
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ture. Aware consumers more and more often search fability of carrot juices, following shops were sabd:

food, whose production process guarantees highity |
product, what is confirmed by appropriate certifésa In
consumers' opinion, organic food complies with ¢hesste-
ria. Due to a control on every stage of producaod dis-
tribution chain, organic vegetables and fruits enaracter-
ised by almost complete lack of remains of chemicaled
in agricultural production and higher content ofritional

and bioactive ingredients [4, 5, 6, 7]. Becausehid, in

opinion of many consumers, organic food is heaithied
safer. Moreover, it is characterised by higher sgngalues
[8]. It makes organic food producers look for neskusions
and introduce wider and wider range of productsh®
market [9].

Taking into account above conditions, it was cdesd
as proper to undertake research in an area of singlyhe
market of organic and conventional carrot juicegetail
shops, as well as performing consumer sensory sisady
selected products.

2. Material and research methods
2.1. Analysis of carrot juice organic and conventioal
assortment

Researched material consisted of carrot juice tmsot
from selected food stores. We can divide them ttmate-

sklep.biosfera24.pl, eko-kraina.com.pl, zielonyzuczek.pl,
ekosmakosz.pl, freedelikatesy.pl, ekolandia24.pleeg-
family.pl, biovert.pl, smaknatury.pl, terpento.pegetable
juices, as well as mixed fruit-vegetable and vegletéruit
juices containing carrot, were also classified @sat juice
assortment.

2.2. Consumer sensory rating of selected organic dn
conventional carrot juices

The material for sensory studies consisted of fiven-
tional carrot juices and 5 certified organic carjoices.
Juices were bought in conventional food storesspettial-
istic organic food shops. For research processegudf 5
taste options were obtained, most common in co et
shops as well as organic shops offers (table 1).

50 people took part in sensory rating of carratgs.
Semi-consumer panel consisted of students ageimy 0
to 25 years old. Evaluation of selected juiceseirms of
characteristics: smell, colour, consistency, tasteerall
palatability was conducted using linear scaling hodtin
order to express quantitative difference of qualit@].
Analysis was performed using 9-grade graphic soaith
border marks: undesirable (I dislike it were muahjl very

gories: supermarkets, organic food shops and ieterndesirable (I like it very much). Every person takipart in

shops. For evaluation of carrot juice assortmergpecial
guestionnaire containing specified analysis markees
created. Among other things it consisted of: shopme,
product's and producer's name and also a nametdyice
unit (in case of organic products).

When evaluating the assortment of carrot juicespie-
cialized shops offering organic products, followialgops
were taken into account: Organic Farma Zdrowiaynosé

the study received 10 coded test samples of preljou
bought juices (5 of organic juices and 5 of conigaral
juices in same taste options) and rating form.

2.3. Statistical analysis of results

Statistical analysis was created using
STATOGRAPHICS 5.1 application. Single-factor anéys

Ekologiczna, Wasz Sklep, Smak Natury, HeliantusEMy of ANOVA variation was applied, using parametrickéy's
coLife, Zielony Zuczek and Free Delikatesy. In case oftest ¢ = 0,05). Studied factor included carrot juice'gyior

conventional shops, large stores were selectedefoar,
Real, Tesco, E.Leclerc, Piotr | Pawet and MarcRol.
analysis of internet shops offer, taking into actoavail-

Table 1. Characteristic of juices selected for egnstudies

(of conventional and organic production), considgrtom-
parison of juices samples of the same taste ojfticyanic
as well as conventional).

Tab. 1. Charakterystyka sokéw wybranych do Basknsorycznych

Juice taste

; Characteristics of organic juices
option

Characteristiosomiventional juices

carrot — apple 30% carrot juice

pasteurized, without sugar, 70% squeezed apple,juicpasteurized, without sugar, 70% squeezed apple,j3i%

carrot juice, enriched with vitamin C

carrot e
juice

pasteurized, without sugar, 96% carrot juice, 4fiole

pasteurized, enriched with vitamins; ingredien&4car-
rot purée, water, sugar and/or Glucose-Fructosgsyr
acidity regulator — citric acid and vitamins: C gad

pasteurized, made partially of concentrated juiregedi-

carrot — apple
— peach

pasteurized, without sugar; ingredients: waterceon
trated organic apple juice 59%, organic carrot puré
31%, organic peach purée 10%, natural peach aromn

ents: juices made of juice concentrates and pucéesot
35%, apple 5%, peach 4%, water, Glucose-Fructasp sy
acidity regulators— citric acid and malic acid avitin C,
aromas

carrot — apple

pasteurized, made of concentrated juice and purées
without sugar; ingredients: apple juice made ofgui
concentrate, without sugar; ingredients: applegjuic

pasteurized, produced partially with juice concatets,
without sugar; ingredients: juices made of con@ag and

— banana made of juice concentrate 59%, carrot purée 30%, hgurées: grapes, carrots 22%, apples 18%, banafas 18
nana purée

. . . . . L pasteurized, enriched with vitamin C; ingredientaten,

carrot — pasteurized, without sugar; ingredients: applegjuic . .
7 . Mazurska carrot purée 35%, raspberry purée 4% ppie a
strawberry — | made of juice concentrate 59%, carrot purée 38%, . L X
. purée 3%, Glucose-Fructose syrup, acidity regulateit-

apple raspberry purée 3%, natural aroma

ric acid, vitamin C, aroma

Source: Own research based on information from Rplitzbels
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Taste variant was a studied factor in comparisoavefall
palatability in a group of organic or conventiofstes. A

conventional carrot juices in assortment of setbceper-
markets in Warsaw. The largest assortment of caioseal

value of p factor was given in tables. N.s. symbol meangroducts belonged to Real and Carrefour hypermsykie¢
lack of statistical relevancy with < 0,05. Standard devia- least to Bomi supermarkets. In case of organiceglithey

tions that are shown on graphs, were also courdedb-
tained results.

3. Results and discussion
3.1. Assortment of carrot juices in conventional ad or-
ganic food shops

In the opinion of research scientists, Polish peapn-
sume the most juices out of Eastern Europe counftig].
Mostly preferred is an orange juice (24,6%), fokalvby
vegetable juices, including carrot juices (22,2%)d then
apple juices (16,4%). A high consumption of catvased
juices is the characteristic differentiating Polisharket
from other European markets [11, 12, 13].

On Fig. 1 there was presented a number of orgamic
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were not largely represented in researched shapsgjing
from 1 to 4 products of this category. In the assent of
Bomi shop there were not any organic quality cguiue.

Amongst eight stationary organic shops, only taflf
them offered carrot juices. The largest number hafsé
products was available in Free Delikatesy, whicfere
five different products. Smak Natury placed itseif the
second position, having three carrot juices imffer.

The assortment analysis conducted in ten inteonet
ganic food shops, taking availability of organicroajuices
into account (Fig. 3), has shown, that they cowddobught
in eight of examined shops. Most of these produgitgj-
larly like in the case of stationary shops, wast by
Free Delikatesy internet shop. Ekolandia24 and &t
did not offer any carrot juices.

W conv juices

M org juices

Source: Authors’ own research

Fig. 1. The number of organic and conventionalatgtices available in selected conventional supekets
Rys. 1. Liczba sokéw marchwiowych z produkcji efiormej i konwencjonalnej deginych w wybranych wielkopo-

wierzchniowych sklepach konwencjonalnych
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Source: Authors’ own research

Fig. 2. The number of organic carrot juices avaddab selected stationary organic food shops
Rys. 2. Liczba sokéw marchwiowych z produkcji elicimej dostpnych w wybranych stacjonarnych sklepachvenaicig

ekologiczi
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carrot juices

[=]

Source: Authors’ own research
Fig. 3. The number of organic carrot juices avaddab selected internet organic food shops
Rys. 3. Liczba sokéw marchwiowych z produkcji ekctogj dostpnych w wybranych internetowych sklepackvenaciq ekologiczn

Performed organic juices market analysis demotestra Tymbark's juices, Kubuand Kubd Go juices dominated

that they can be obtained either in organic or eatienal
food shops. Unfortunately, organic products rangenat

diversified enough, and consequently, consumer rias

assortment in different taste variants and misoebas
packaging of various capacities (19 products). dsecof
Hortex, the most popular were Witaminka juices (t6d-

much choice comparing to conventional products r&sso ucts), Fortuna — Karotka (10 products) and Nestiobo

ment. Organic products are also less availableroCarices

Fruit and Bobo Fruit Junior (10 products). Symhioned

were not present in all shops' offegakowska-Biemans out to dominate organic juices market, offeringcgis in

[14] stated in her own research, that productsadiR ori-
gin significantly increase their share in the otiggmmoducts
market, but the domestic organic products markehaos
well developed yet. Author also determined reasibes
prevent people from buying organic food. As a miaam-
rier, consumers indicated lack of knowledge ababgelling
of organic products. High prices and no informatadrout
where to buy organic products are other reasonsifall
interest in organic food.

three taste variants (54,8%) and HIPP, offering taste
variants of carrot juices (23,8%) (Fig. 6).

Carrot juice market analysis, conducted in own re-
search, mostly reaffirmed the attributes of Pojisbe mar-
ket, quoted by Pawlak [12]. According to the autiRuolish
juice market is characterized by domination of §toli
brands both in consumers perception and on shehdst-
tionally, 50% of market shares belongs to threeompjo-
ducers. The most recognizable brands are: Maspgx-T

The most common taste variants of carrot juices ar bark- MWS Sp. z 0.0. S.K.A)), Hortex Holding S.Ada

carrot-apple-banana and carrot-apple-peach (Figod)he
other hand, the least popular variants are: cappte-
pumpkin, carrot-apple-apricot and carrot-apple-pear
The most frequently offered conventional juicesekt
amined shops were products of following brands: bark,

Agros Nova Sp. z 0.0. The essential attributes afskR
market are also increasing role of discount shayktheir
products as well as large share of private labelgiices
market [12]. It is convergent with own researchcdiese
private labelled products appeared on shelves. lglosar-

Hortex, Fortuna and Nestle, whose combined share waot juices was produced for Tesco and Real hypdmisir
more than 76% of whole carrot juices assortment @u (Fig. 5).

25 4

20 4

15 - I
16

number of available juices

Source: Authors’ own research

Fig. 4. Taste variants of carrot juices that arstfi@quently selected by producers
Rys. 4. Najagciej wybierane przez producentéw warianty smakakéw z marchwi
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Fig. 5. Assortment distribution of brands, accogdia car-
rot juices, available in conventional shops [%]

Rys. 5. Podziat asortymentu ze wdgl na mark sokéw mar-
chwiowych dogpnych w sklepach konwencjonalnych [%]

4,761904268095238 151 904762

7,142857143 ’ ’ 2,380952381

23,8095238% Haus Rabenhorst

= Rio Food

= Eden

= HIPP
u symbio
Voelkel

= Ttocznia Maurer

54,/61901 /6

others, falcarinol is responsible for a bitter ¢adt is a de-
rivative of di-caffeic and isochlorogenic acid, veieohigher
synthesis may be, among other things, answer tsttless
resulting from pest attacks. Organic carrot is highulner-
able to pest attacks compared to conventional CHr%j.

Regrettably, in literature there are not many repo
concerning consumer studies of organic and conweaili
carrot juices. Malik and Krukowska [16] conducteaire
parative sensory evaluation of conventional andawoiqg
carrot juices. In terms of colour, taste, smell éaxdure, the
highest values were achieved by conventional juices
Witaminka, Kuby and Karotka. The lowest notes were
given to organic products, that being reflectethis study.
Similar studies were carried out by Dobrowolska and
Tuszyiski [17], who researched preferences concerning
consumption of carrot juices among secondary scktol
dents.

That research indicates, that 78,1% of testedestsd
consumed carrot juices, mostly choosing conventiona
juices. It comes out, that consumers preferredeguien-
riched by macro- and microelements and vitamingh wi
short terms. Among the least preferred productserah
these, which could contain genetically modified redj-
ents. In studies of fresh and stored organic andextional
carrot [18], higher consumer rating in an area afrat-
typical and sweet taste as well as overall qualtyas
achieved by organic raw material. Other evaluaitudies
[19] concerned intensity of sweet taste, acridityg general
acceptance of organic and conventional grapefuideg.

Source: Authors’ own research 1here was stated, that conventional juices were lbétser

Fig. 6. Assortment distribution of brands, accogdito carrot
juices, available in stationary and internet orgafiops [%0]
Rys. 6. Podzial asortymentu ze wdgl na mark sokéw mar-

chwiowych dogpnych w stacjonarnych i internetowych sklepach

zzywnaicig ekologicza

3.2. Consumer sensory evaluation of selected organi

and conventional carrot juices

and less acrid, thereby more accepted by consumfes.
results of orange juice studies [19] have showhk k&cdif-

ferences in consumer evaluation between organiccand
ventional juices in an area of smell, colour, cetesicy and
overall quality. Only the taste of conventionalcgs was
rated as significantly sweeter in comparison toaarg
ones. Lack of evident differences was ascertairsd ia

sensory evaluation of organic and conventional roeét
juices. In this study there were only slightly heghvalues

The results of carried out consumer sensory evatuat Of smell, colour, taste and overall palatabilityveods or-

show, that averagely, organic juices were ratedifsigintly

lower, when compared to conventional juices, in ridmege
of all studied parameters (Tab. 2). It affected nofgaste
variants. The least different results were showrsrimell

evaluation. In case of this parameter consumersadlicee
differences between organic and conventional juicédsl-

lowing taste variants: 1 (carrot-apple), 2 (cagr8t)carrot-
apple-banana). In case of variants: 4 (carrot-appézh)
and 5 (carrot-apple-strawberry) conventional juicesre
rated higher than organic ones. Consumers alsoatico-
tice colour differences of pure-carrot juices betweor-
ganic and conventional ones. In case of all theerotia-
rameters, all taste variants achieved higher rintesnven-
tional option. One of possibilities causing lowemsumer
rating of organic juices, may be occurrence ofebitind
spicy taste in raw material. These two are senatirjputes
commonly associated with less wanted taste, snall
overall carrot quality. Spicy taste is an effectlarige ter-
penes content, which are created during plant'svitro
Their presence in moderate amount is associatddolvar-
acteristic carrot aroma, whereas in higher amainéspon-
sible for occurrence of so called “other aftertastenong
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ganic juices. Consistency was the only factor rateld-
vantly higher in favour of organic juices, compatecon-
ventional ones [9].

4. Conclusions

1. There is a large assortment diversity of carratgsion

the Polish food market. Conventional juices ardipaarly
popular in comparison to the organic ones. Tastanis
selected most frequently by producers are: capptea
banana and carrot-apple-peach.

2. Dominating brands amongst conventional producers of
carrot juices are: Tymbark, Hortex, Fortuna andtideand
amongst organic producers: Symbio and Hipp. Most fr
quently offered products on the conventional matketed

out to be: Kubg, Witaminka, Karotka and Bobo Fruit.

a 3. As a result of conducted consumer sensory analysis,
ganic carrot juices were rated significantly lovlean con-
ventional counterparts in terms of taste, smelhsggiency,
colour and overall palatability. However, in cadetlwee
out of five juices, the differences between orgamid con-
ventional products were not significant. This canee
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products in following taste variants: carrot-apgarrot and  carrot-apple-banana.

Tab. 2. The results of consumer sensory evaluatiorganic (Org) and conventional (Conv) carratgsiin 5 taste variants: 1 — car-
rot-apple, 2 — carrot, 3 — carrot-apple-peachc¢drrot-apple-banana, 5 — carrot-apple-strawberajed — 10 (+ standard deviation)
Tab. 2. Wyniki konsumenckiej oceny sensorycznleigiganych (Org) i konwencjonalnych sokéw (Convichaiowych w 5 wariantach smako-
wych: 1 —marchew-jabtko, 2 — marchew, 3 — jablkaamaw—brzoskwinia, 4 — marchew-jabtko-banan, 5 rchew-jabtko-malina; ocena w skali 1
— 10 (xstandard deviation)

Tested juices Odour Colour Consistengy Flavour OMpadatability
Org 1 5.842.2 5.2+2.00 5.0+2.2 4.9+2 8 47+1.9
Conv 1 5.4+2.% 6.5+2.1 6.6+2.1 6.1+2.3 5.9+2.G
Org 2 4.742.2 6.5+2.F 4.6+2.0 1.6+1.3 2.7+1.7
Conv 2 5.6+2.% 7.2+1.8 6.1+2.3 5.4+2.3 5.6+2.0
Org 3 4.4+2 8 3.7+2.P 5.9+1.8 5.3+2.% 4.8+1.9
Conv 3 7.312.3 7.5¢1.8 6.7+1.9 7.0£2.4 6.9+2.F
Org 4 5.2+2.3 4.842.3 5.7+2.0 5.0+2.6 5.0+2.2
Conv 4 6.0+2.8 5.8+2.1 6.9+1.9 7.3+2.6 6.9+1.8
Org 5 3.8+2.8 2.7+2.0 43422 3.4+2.3 3.4+2.0
Conv 5 7.1£2.2 7.4+1.8 6.9+1.7 6.8£2.3 6.8+2.F
Average

Org 4.8+2 4 46428 5.1+2.2 4.042.6 41427
Conv 6.3£2.8 6.9£2.¢ 6.6:2.¢ 6.5:2.4 6.422.G
p-value

Production system | <0.0001 | <0.0001] <0.0001] <0.0001 0.0001

Source: Authors’ own research

4. In order to increase the consumption of organicgsj [8] Yiridoe E., K, Bonti-Ankomah S., Martin R.C.Q@5): Compari-
some actions are necessary aiming at increasenstioter son of consumer perceptions and preference towgatio versus
nutritional awareness. This will allow a consciahwice of conventionally produced foods: A review and updéie litera-

high quality products. Analysis of low sensory exion
of organic carrot juices is also necessary, as agkhn ex-
change of consumer opinion between producers ainicg

ture. Renewable Agriculture and Food Systems, 28205.

[9] Kazimierczak R., Jabiska P., Rembiatkowska E. (2014): Analy-
sis of organic and conventional beetroot juice résgmt in War-
saw shops and consumer evaluation of selected gisodWV:]

juices to improve sensory quality of their producthis RAHMANN G. & AKSOY U. (Eds.) Proceedings of the 4th
may lead to an increase of customers' interestrg@aroc ISOFAR Scientific Conference.‘Building Organic Byies’, at the
products. Organic World Congress 2014, 13-15 Oct., IstanButkey,

(998), 917-920.
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