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Abstract—carrot is one of the important root vegetable crops Main

and it is highly nutritious as it contains appré&a amount of

vitamins, minerals ang-carotene. The major objective of current

research was to evaluate the chemical compositiaramwot variety
‘Nante’ hybrids in general and to select the bast@es for fresh-cut
salad production. The research was accomplisheflesh in Latvia
cultivated carrots harvested in Zemgale regionhia first part of
October, 2011 and immediately used for experimerase-bearing
variety ‘Nante’ hybrid carrots were used for anays
‘Nante/Berlikum’, ‘Nante/Maestro’, ‘Nante/Forto’,Nante/Bolero’
and ‘Nante/Champion’. The quality parameters asstaog, soluble

solid, firmness,-carotene, carotenoid, color, polyphenols, total

phenolic compounds and total antioxidant capacigrewvanalyzed
using standard methods. For fresh-cut salad pramuds more
applicable could be recommended hybrids ‘NantefForand
‘Nante/Berlikum’ — mainly because it's higher ntitre value, as
higher total phenolic compounds, polyphenols andnpunced
antioxidant capacity.
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|. INTRODUCTION

carrots nutrition’s are phenolic compounds,
carotenoids, soluble dry matt@rcarotene, sugars and others.

Carotenoids are fat soluble compounds that arecied
with the lipid fractions. This class of natural pignts occurs
widely in Nature. Furthermore, some of them areoimed in
the cell communication and xanthophylls have shdwrbe
effective as free radical scavengers [4]. Carotigyahe main
pigments that are responsible for the color ofatarrare of
importance to food and nutrition scientists due their

ro-vitamin A and antioxidant activitp-carotene constitutes a
r;rge portion (60—-80 %) of the carotenoids in c;rpllowed
by a-carotene (10-40 %), lutein (1-5 %) and the othigrom
carotenoids (0.1-1 %) [5].

Apart from carotenoids, phenolic compounds alsceaév
antioxidative properties in vegetables. Phenolimmgounds,
especially flavonoids, show various types of bidtag
activity, but the most important is the antioxidaetivity. The
total content of phenolic compounds in carrot isutivar
characteristic. However, it is greatly modified the rate of
N and the method of N fertilization, foliar nutdti, nitrogen

STRAINED carrots sold in retail markets exhibit a diversg,.n and also by the soil and climate conditionirty

range of color and taste characteristics. From nglesi
processor, this variability may be influenced bffedences in
raw product, growing conditions, processing paransetind
the degree of physiological stress. However, muthhs
variability is avoided by selecting carrot cultisdor desirable
color, taste and aroma characteristics [1].

Carrots are a globally important vegetable cropviding a
source of important nutritional compounds (inchglin
pro-vitamin A) through their carotenoid content lshiadding
flavour and texture to many diets across the waktdund 28
million tones of carrots are produced globally eagfar,
giving the crop a financial and horticultural sifigence [2].

Carrot is one of the important root vegetable crapsl it is
highly nutritious as it contains appreciable amanintitamins
B3, B, Bg, and Bo.

It also contains many important minerals. Carr@sehthe

highestp-carotene, a precursor of vitamin A, content among(wem) 8]

human foods [3].
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cultivation [6].

Phenolics are iniquitous secondary metabolites lamtp
They comprise a large group of biologically active
ingredients — form simple phenol molecules to pasim
structures with molecular mass above 30000 Ds.herbasis
of the number of phenol subunits, the modern diaasion
forms two basic groups of phenolics — simple pherend
polyphenols. The group of simple phenols contaiss the so-
called “phenolic acids” or phenols with carboxylogp
underlying the specific of their function. Polyploés contain
at least two phenol rings [7].

Major phenols in carrots include chlorogenic, caffeand
p-hydroxybenzoic acids along with numerous cinnaemg
derivatives. The different carrot tissues have Igimi
composition, but the individual phenolic conterffatis and it
decreases from the exterior (peel) to the interior
The organoleptical (taste) qualitiesoarrot are
controlled by a balance between a range of compound
including both reducing and non-reducing sugarsrasdarch
indicates that sweetness is an important factor the
acceptance of new commercial vegetable cultivdrs [2

Traditionally the harvesting of carrots in Latvi@rss from
middle of summer, however, main harvesting occuautumn.
World wide carrots have met purplish, yellow, greamite
and black color, but in Latvia mainly bright orangdain
carrot variety is ‘Nante’ and its hybrids. The nragbjective
of current research was to evaluate the chemiaalposition
of carrot variety ‘Nante’ hybrids in general andgelect the
best samples for fresh-cut salad production.
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Il. MATERIALS AND METHODS

A.Materials
The research was accomplished on fresh in Latwavigg

and extracted as described previously. Calibrationes were
plotted by taking Optical Density value to the rmesjve
concentrations by back extrapolation methods. Tlwesees
were used to quantify thg-carotene content in the samples

(Daucus carota L.) carrots harvested in Zemgale region in thanalyzed [11].

first part of October, 2011 and
experiments. Serotinous ‘Nante’ cultivar carrot tigb were:
‘Nante/Berlikum’, ‘Nante/Maestro’, ‘Nante/Forto’,
‘Nante/Bolero’ and ‘Nante/Champion’.

B. Sample preparation

The time between harvest and compositional analysis
case-dependant, but would generally range fromdays. To
prepare the samples for analysis the carrots wateinto
quarters. Two of the quarters in the opposite fwrstwere
sampled from five carrots and homogenized. Foryaeal the
carrots were divided into halves and one piece feaoh of
five carrots was sampled and homogenized. This gohae

immediately used fo

E. Carotenoids

A weight portion (2.0t 0.01 g) was used to measure the
total carotenoids. The pulp obtained from carrots
yellow-reddish colour was saponified to remove the
chlorophylls. Subsequently, the carotenoids wergraeted.
The total carotenoids content  was measured
spectrophotometrically (using 6705 UV/VIS YENWAYY} a
450 nm using the extinction coefficient of 2500 ael results
were expressed aB-carotene equivalentsud/g) of fresh
weight [12].

F.Color analysis

was used because, for example, carotenoid acciemulat Color of the carrots hybrids was evaluated by meagu

heterogeneously in roots [9]. A variety and hybrighs
considered when samples were collected.

C.Moisture

CIE L* a* and b* parameters by means of
“ColorTec-PCM/PSM” (ColorTec Associates, Clinton,
USA). L* a* and b* indicate whiteness/darkness,
redness/greenness, and bluenessl/yellowness values,

The vacuum oven method was used to determine meistiiespectively. The maximum value for L* is 100, whiwould

content. Sample portions were weighed, and theangt@and
mixed with a known weight of sand. The vacuum owvers
used to obtain the dry matter of the samples. Théngl
condition was 70 °C for 5 h. After drying, the sdegpwere
cooled for 1 h, and then the residues were weig@iled

The moisture content of carrots was determinedgutie
equation:

X (%) = M, -M, 100 )

1
Where X, moisture content (%), anifl; is mass of sample
before drying (g) ant¥, mass of sample after drying (g) [10].

D.f-carotene

For extraction, a representative portion of thimske (1 g)
was accurately weighed in a glass test tube. Thenl Bf

be a perfect reflecting diffuser. The minimum fdrwould be

zero, which would be black. The values of a* andiké&s have
no specific numerical limits. Positive a* is reddanegative
a* is green. Positive b* is yellow and negativeib®blue [13].

G.Total phenolics

The total phenolic content of carrots was deterchibg
using Folin-Ciocalteu assay. An aliquot (1 ml) atracts or
standard solution of gallic acid 20, 40, 60, 80 and
100 mg/l) was added to 25 ml volumetric flask, eimihg
9 ml of distilled deionised water. Reagent blankgglistilled
deionised water was prepared. One milliliter of
Folin-Ciocalteu’s phenol reagent was added to theume and
shaken. After 5 min, 10 ml of 7 % Ma0O; solution was added
to the mixture. The solution was diluted to volugteml with
distilled deionised water and mixed. After incubatifor

chilled acetone was added to it, and the tube weld h 90 min at room temperature, the absorbance agaiapared

for 15 min with occasional shaking at 4 + 1 °C,tearat high
speed for 10 min, and finally centrifuged at 1370y xfor
10 min. Supernatant was collected into a sepaestettibe,
and the compound was re-extracted with 5 ml of egtame
followed by centrifugation once again as above.hBaoft the
supernatants were pooled together and then passmdyh the
Whatman filter paper No. 42. The absorbance ofetkteact
was determined at 449 nm wavelength in

UV-Vis spectrophotometer [11].

Blank samples for raw carrots were prepared asrithesc
above. A working standard containing 3@/ml was prepared
from the 1 mg/ml stock solutions kept at 4 °C. Friims
working standard different dilutions were made pike the
samples. Blank samples of 1.0 g were spiked withking
standards to obtain final concentrations 16.0, 8.0, 2.0, 1.0,
0.5, 0.25, 0.125, 0.062, 0.031 and 0.Qigdg of B-carotene
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regent blank was determined at 750 nm with UV-Vis
spectrophotometer. Total phenolic content of carreias
expressed as mg gallic acid equivalents (GAE)/1i@0fjesh
weight [7 and 14]. Then for result veracity a pHenoontent

of carrots was expressed as mg gallic acid equitale
(GAE)/100 g in dry matter.

H.Polyphenols

Phenolic compounds were determined using a
high-performance liquid chromatography (HPLC) with/
detection (at 280 nm) [14, 15]. The contents of nuitie
compounds were expressed in mg/100g dry weight.

|. Total antioxidant capacity (DPPH)

The antioxidant capacity was measured by the DR#lital
method according to A.L.K. Faller and E. Fialho,12(16].
Briefly, a 100 pm DPPH solution was prepared with 80 %
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methanol, giving an absorbance of 1.1 at 517 nrtedhtubes, carrots hybrids. Such results could be explaineith w
100 pl of each VE was weighed, with 3.9 ml of the DPPHndividual hybrid properties as chemical compositiand
solution (100um) added. The mixture was allowed to stand igrowing conditions. The higher moisture was esshigld in
the absence of light, and the absorbance was neghstiter hyprids ‘Forto’ and ‘Champion’, respectively 90.4%.13 and
15, 30 and 60 min. DPPH solution alone was measieéate 89 07 + 0.06 %, what was significantly higher (p0<05)
the addition of the samplesq) and 80 % methanol was usedcomparing to hybrids “Bolero”, “Maestro” and * Biuim’”,

as blank. The antioxidant capacity was represeasegercent nich moisture content was very close
of radical scavenging capacity (RSC) remaining raéiach to ~87.00 % (Table I).

time according to the equation below: Substantial differences in soluble solids content

%RSC = A-A (2) (p < 0.05) between analysed carrot hybrid sampke iound
(Table 1). It is known, that, for example, fruitedarvested
Where A, represents the absorbance of DPPH solution alooeripe, although physiologically mature, and mustIéft to
measured at zero time, amy is the absorbance for eachripen (conversion of the stored starch into solubtdids)
sample at the times of 15, 30 and 60 min afteratidition of  pefore consumption [16].
the DPPH solution. The value &§ is considered 100 % [16].  Therefore, the value of soluble solids is very Higant.
J. Soluble solids The higher soluble solid content was establishedhyibrids

The soluble solids, recorded as a percentage s fréce ‘Maest:o’, ,BOIGrz and ‘Eerllkun;’ rgsp(;ctl\l/ely 19(;; 0(7%
of carrots, was estimated as the mean of ten digita0-00 * 0.08 and 9.70 + 0.09 .Br,|x, the lowest ;50,'
refractometer readings taken of juice expressedm frocontent was established in hybrid "Forto’ — 6.10.87 °Brix.

the 10 mm end caps removed from opposite ends @f t{h publication of Peng Y. and Lu R., 2008 [19] wasntioned
vegetable [17]. about fruit firmness and soluble solid contentricoanection.

Therefore, the interconnection has been searchédeée
mentioned parameters in present research of caasotsell.
Structure analyzer “TA.XT.plus texture Analyser’tBle The close correlation was found in present exparisme
Micro Systems Ltd., Surrey, UK) and measuring probgetween soluble solids and firmness of carrots
HDP/BSK (blade set with knife, supplied with thexTiee (R* = 0.8197, Fig. 1). Therefore, the changes (deangasf
Analyser) were used ford firmness determinatiore Bgistem  qntent) of soluble solids could mean decreasinbaséiness

was equipped with a compression cell of 50 kg @ftvare ot carrots during storage, as a result carrot imdgstould
Texture Exponent 32. Firmness was measured asakienum

K. Firmness

. . . occur.
penetration force (N) reached during tissue breakathe
measuring parameters were: pre-test speed 2 nestsspeed TABLE |
2 mm/s; _pOSHeSt speed 10 mmis; penetratlng_ @etaﬁ SOLUBLE SOLID, MOISTURE CONTENT AND FIRMNESS VALUE OF CARROTS
23 mm into the carrot. The measurement is triggered DEPENDING ON HYBRID TYPE
automatically at 0.04903 N. The maximum force reeplifor Hybrid Moisture, % Soluble solid, °Brix Firmness, N
sample cutting was calculated as an average g\“"’t‘mp'o' 23'258'25 gigfg'ég gigsﬁigf
ortc A0+ 0.1 10x 0.0/ ek .
10 measurements. Berlikum  87.0(%0.17 9.7C+ 0.0¢ 82.2¢+ 14.7¢
i ; Maestrc 86.9¢ +0.07 10.3(+ 0.0¢ 103.9¢+ 16.1¢
. emal eSS
L. Mathematical data processing Bolero 87.00 + 0.06 10.00 + 0.08 95.09 +21.01

Data are expressed as mean + standard deviatiorthdo
matrer_natlcéal data processing p-value ?jt O'%S (Ol'mh W' The higher firmness value was detected in analysetbt
a_na¥5|s to d¥far|ance, AlNOVA)’ W?S utsebl,tho, (i_tetrrm”e hybrids as ‘Maestro’ and ‘Bolero’, 103.98 + 16.19 awd
signriicant -ditierences. In case ot establishinglistically g5 59 + 21,01 N respectively (Table 1). Mainly, Heg
significant differences, homogeneous groups weterdéned . . . : .

X ; . . firmness value could be described with higher deliusolid
by Tukey’'s multiple comparison test the level ohfidence . . .
content in analysed samples (described previously).

a = 0.05. The statistical analyses were performethgus its of h ical d ; howit
Microsoft Excel 2007Experiments were carried out in tenfold. Results of mat emr_;ttlca ata processing S OYV’t are
not found relevant differences (p > 0.05) in firmsevalue

. RESULTS AND DISCUSSION between carrots hybrids ‘Forto’, ‘Champion’ and rieun’,
81.28 + 14.54 N, 82.93 + 15.08 N and 82.24 = 14\/8
A. Moisture and soluble solids content, firmness respectively (Table 1). However, such hybrids ate3times

Water migration phenomena and the resulting maistugofter than ‘Maestro’ and ‘Bolero’.
content change in food products affect their stifefthrough
undesirable modifications of their physical, segs@and
microbial qualities [18]. Therefore, it is very imgant to
determine the moisture content of carrots for thregeeing of
its shelf life in general. There are found relevdifferences
(p < 0.05) in moisture content (Table 1) betweealysed
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120 91 The influence of different carrot hybrids on thdues of
100 C1e | 90 lightness (L*), redness component (a*), and yellessm
z g kﬁf_l z cpmponent (b*)_ is shown in Table 2. There is nonfbunain
2 60 ® y-4.2796x+54.585 89 2 dlffe_rences in Ilght_ness (L*) values between_ar_ledyz:arrot
= 40 y = -0.8346x + 95,427 ~~R?=0.8197 88 3 hybrids, what mainly could demonstrate similar colof
= R2=0.9556 © analysed carrot samples. The yellowness (b*) waskendy
20 M r 87 ° dependent on carotenoid pigment concentration irrota
0 ‘ ‘ . . ‘ 86 hybrids. That why, hybrid ‘Champion’ has higher atenoid
5 6 7 8 9 10 11 content as a result pronounced yellowness. Promalinc

Soluble solids?Brix redness (a*) value was determined of ‘Forto’ antd@pion’
carrot hybrids.

There is found close interconnectiorf €R0.9313) between
carotenoid content of carrots and yellowness val@nges
(Fig. 2), as a result increasing of carotenoid eont the
b* (yellowness) value of analyzed carrot samplesraase
respectively. Therefore, the higher b* (yellowness)lue
indicate about higher carotenoid content in carrots

Fig. 1 Correlation between soluble solids and fiess¢ ), and
between soluble solids and moisture contehof carrots

Correlation is found between soluble solid contdrtarrots
and moisture content {R= 0.9556). As a result analysed
quality compounds correlate between own. Therelny, f
example, for foreseeing of the carrot soluble salithnges
during storage it could be sufficiently to contanily the carrot
firmness.

7 P
—

y=1.3549x +22.154

B. Carotenoid and [-carotene content, color

In general, European orange roots accessions \efer in
carotenoids (9.9 + 0.5 mg/100g) than those origigafrom

b* (yellowness) value,
units
()]
o

continental Asia (7.9 * 0.4 mg/100g), while Japanes R2=0.9313

accessions contained more carotenoids (10.1 + @/408Q) 40 ‘ ‘ ‘

than European ones. Among accessions with orangss, ro 25 30 35 40 45
advanced cultivars tend to possess more caroteribams Carotenoid content,

landraces either in Europe (10.1 * 0.4 an mg/100g (in dry matter)

81 + 0.5 mg/l00g, respectively), continental Asia Fig. 2 Correlation between b* value (yellowness) aarotenoid

(8.4 + 0.5 and 7.6 + 0.5 mg/100g) or Japan (11(L4tand content
7.7 £ 0.5 mg/100g) [20]. In the present experiméhtaas .
established, that there are found relevant difisgsrbetween delsscrf'(ljolér(;ld ac:]%ta.’sémg(;n?rrgmthsgt ?glo s%arr?:teesnmr?oswvr:d;m
carotenoid content in analysed carrot samplesg#énetenoid ' ' Hu u v y
content range from 60.21 + 0.66 to 79.47 + 0.421@qg 200Ut 60 are regularly present in the human died, about
(in dry matter) depends on hybrid (Table 2) howevezo carotenoids can be detected in human plasmdisseks,

acquired results are very similar to in scientiierature found the most abundant peln(ﬁ-carotene, Iuteln,. . lycopene,
a-carotenep-cryptoxanthin and zeaxanth. In addition, some of

data. ) .
these pigments (mainly B-carotene, o-carotene, and
TABLE Il B-cryptoxanthin) have pro-vitamin A activity [22].h76r_efore,
CAROTENOID CONTENT AND COLOR INTENSITY OF CARROTS the B-carotene content of carrots was analysed in curren
DEPENDING ON HYBRID TYPE research. In the present experiments was not fatlose
Carotenoid Color intensity correlation between carotenoifi;carotene and b* value of
content lysed t les. The conterf-chrotene range from
Hybrid mg/100g X . " analysed carrot samples. 6] _ ge frc
(in dry L a 9.84 + 0.39 to 12.19 £ 0.15 mg/100g (in dry matteat is
matter) very similar with data in scientific literature aebed by P.
Champiot 79.47+0.42 5466+3.04 18.88+2.67 42-2212-73Karnjanawipagul et all., 2010 (6.19-14.59 mg/100g
Fortc 72.45+1.77 5327252 17.19+1.26 3570+2.58

Berlikum 60214066 5392+413 1642+ 164 29_3913_33carr0t [23]). HigherB-carotene content was determined in

Maestro  76.47+0.15 5203+3.12 1417+1.88 41.66+3.39WyPrids ‘Forto’, ‘Champion’ as a follow 12.19 + G.land
Bolero 7293+1.48 5211+264 1263+6.47 36.11+6.4810.43 + 0.60 mg/100g (in dry matter) respectivélgwever,

the (B-carotene content of hybrids ‘Berlikum’, ‘Bolerond

It is known that carotenoid’s colour fluctuate frgmilow to ‘Maestro’ was 10.05 + 0.70, 992 + 0.16 and
red, including orange, with variations of brown apdrple. 9-84 * 0.39 mg/100g (in dry matter) respectively.
Carotenoids are highly sensitive to oxygen andtligihen
those factors are excluded, carotenoids in foodstaigle even
at high processing temperature [21]. Therefore, nmai Carrots are not a major source of phenolic acidenwh
differences of carotenoid content in analysed taseonples compared to fruits (berries) and various leafy vegles
could be explained with growing conditions as lightd (spinach, broccoli). Increasing the level of phanaicids in
fertilizer presence as follow.

C. Phenalics, polyphenols and antioxidant capacity
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carrots could increase the overall nutrient statof
carrots [24].

In the present experiments relevant differences Qp05) in
total phenolic compounds (Fig. 3) of analyzed dahybrids
was found. Obtained results are very similar tosdérentific
literature found. As follow, by Marinova Dt all., 2005 [7]
the total phenolics compounds in carrots was inditaas
96.0 (GAE)/100g in fresh weight. However, such lesauld
be transformed. Therefore, the total phenolic campg of
carrots were ~800.0 (GAE)/100g in dry matter, wikatimilar
to results obtained in the present experiments @ig

600

S
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o S
S 2 400 QAR
B.) © A [ \'\;\ RS
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— E\ i S [?ﬁ(j S B
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~ S S S S S
100 RERER REREN, RREER QY RERRE
S S S A !
0 bl heead S NNNSN -
Forto Berlikum Bolero Champion Maestro
Hybrids
Fig. 3 Total phenolic compounds in hybrids of caaltivar
“Nante”

The highest total phenolic content was found inridy®
‘Forto’ (539.76 + 4.97 (GAE)/100g dry matter, theenest in
hybrid’s ‘Bolero’ 271.21 + 5.37 (GAE)/100g dry mattt High
total phenolic content possibly is related withhravailability
of hydroxycinnamic acids (chlorogenic acid, ferulaxid,
p-coumaric acid, etc.) presented mainly in esedtiform with
organic acids, sugars or lipids in the analyzedidg7].

Polyphenols bound to food indigestible fraction eaaount
for a substantial part of total phenolic compouidgoods.
While a minor part of dietary polyphenols can beabed in

the small intestine, most dietary polyphenols aret n
bioavailable in the human upper intestine and magrte

biological activity through the intestinal trac[R
In general, in all analyzed carrot hybrids gallicida
catechin and caffeic acid was detected (Fig. 4).

It is necessary to note, that epicatechin in aeaysarrot
hybrids practically was not detected (Fig. 4).

The higher catehcin content was found in hybridaéstro’
and ‘Forto’ — 24.16 and 26.40 + 0.92 mg/100g (ip chatter)
respectively.

30
25
20
15
10

Content mg/100g
(in dry matter)

Phenoliccompounds [

B Maestro #:Champion & Berlikum # Bolero @Forto

Fig. 4 Polyphenols content in “Nante” cultivar egrhybrid dry
matter

Caffeic acid is a naturally phenolic compound and
traditionally is presented in coffee, olive oil, iéh wine,
cabbage etc. Caffeic acid and its modificationsyletster and
phenethyl ester, act as carcinogenic inhibitors ey also
show antiradical-scavenging activityin vitro. Moreover,
chitosan oligomers show antioxidant activity whigh not
shown in polymer formation [28].

Very similar content of caffeic acid was detectedybrids
‘Berlikum’, ‘Bolero’ and ‘Forto’ — 21.46 + 4.61, 262 + 1.44
and 24.17 + 1.23 mg/100g (in dry matter) respebtive
Therefore, antiradical-scavenging activityn vitro for
described carrot samples could be typical. Unfateky,
lower antiradical-scavenging activity could be awerised in
carrot hybrids ‘Maestro’ and ‘Champion’ — 6.49 #8.and
5.17 +1.14 mg/100g (in dry matter) respectively.

A few studies on the antioxidant properties of ‘ebkes
suggested that vegetables are excellent dietarycesuof
natural antioxidants. Vegetables, including broicoarrot,

In the scientific literature gallic acid has bearsctibed as a Potato, and tomato are rich in phenolic compourds, all of
strong natural antioxidant, which is able to scaeereactive their 50 % MeOH extracts suppressed lipid oxidatiofower

oxygen species, e.g., superoxide anions, hydrogeaxjae,
hydroxyl radicals and hypochlorous acid. This aritant
effect could prove beneficial to numerous diseattes,

density lipoproteins. In scientific literature, datre reported
that the juices of selected vegetables includingotapotato
and tomato purchased from a supermarket in Italg ha

including cardiovascular disease [26]. Thereforehe t inhibitory effect against lipid oxidation in ravBr microsome.
antioxidant effect could be foreseeing for analysadots, as a These data suggest the presence of antioxidamtsnimonly

results longer shelf life. The higher content ofligacid was
font in hybrid ‘Bolero’ — 15.14 + 0.90 mg/100g (idry
matter).

consumed vegetables and the potential influencgrofving
locations on their antioxidant properties [29].
No relevant differences (p > 0.05) was not foundatal

Catechin and epicatechin have two chiral centresir(f antioxidant capacity (DPPH) between tested carxddritis
enantiomers) and during biosynthesis, predominantlyiaro’ ‘Chempion’ and ‘Maestro’ as 22.33 + 0.26 DPPH

(+)-catechin and (-)-epicatechin are synthesised ather
enantiomers are seldom found in plants. The enaeti® of
both catechin and epicatechin show different phggioal and
biological effects. (+)-catechin has antibacteaiadl antifungal
activities whereas (—)-catechin, shows phytotoXieats [27].
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22.16 + 0.09 % DPPH and 22.84 + 0.16% DPPH respsygti
Different antioxidant capacity was detected in cthybrids
‘Forto’ and ‘Berlikum’, as 24.28 + 0.45 % DPPH and
23.12 + 0.39 % DPPH respectively. Acquired resaiftsclose
to in scientific literature found, for example, ixidant
capacity of the cold-pressed carrot is ~38 % DPBH. [
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[13] T. Rakcejeva, K. Rusa, L. Dukalska, G. Kerch “Effet chitosan and

. . chitooligosaccharide lactate on free lipids anduoitlg sugars content
In the present research after comprehensive chemica and on wheat bread firming,J. European Food Research and

composition evaluation of in Latvia cultivated Kitearing Technology, vol. 232, no.1, pp.123-128, 2010. ‘
variety ‘Nante’ hybrid carrots  ‘Nante/Berlikum’, N. G. Baydar, O. Sagdic, G. Ozkan, S. Cetin “Defsation of
. , . \ . ) antibacterial effects and total phenolic conteritgrape Vitis Vinifera
Nante/Maestro’, Nante/Forto’, Nante/Bolero and L.) seed extracts,”. Food science and technology, vol. 41, iss. 7,
‘Nante/Champion’ for fresh-cut salad production @®re pp. 799-804, August, 2006.

applicable could be recommended hybrids ‘NantetFand [15] I. Berregi, J. I. Santos, G. del Campo, J. |I. Mitan‘Quantitative
‘Nante/Berlikum’ — mainly because its higher ntine value,

IV. CONCLUSION

[14]

Determination of (-)-Epicatechin in Cider Apple duiby HNMR,”
J. Talanta, vol. 61, iss. 2, pp. 139-145, October, 2003.

as higher total phenolic compounds and polyphenojss] A.L.K. Faller, E. Fialho "Polyphenol content andiaridant capacity in
(especially caffeic acid), its pronounced antioxideapacity, Zgj‘”'? anld Zgoﬂve”é'ona' 52'??65200;33: F%Od gngos't'On and
yet carrot hybrids ‘Nante/Forto’ and ‘Nante/Berliku YSS, VO 23, 15 5, PD: SHL95, SepEmber, ’

[17] V. A. McGlone, R. B. Jordan, R. Seelye, P. J. Maeh “Comparing
density and NIR methods for measurement of Kiwifdry matter and
soluble solids content,). Postharvest Biology and Technology, vol. 26,
iss. 2, pp. 191-198, September, 2002.

E. Roca, B. Broyart, V. Guillard, S. Guilbert, No@ard“Predicting
moisture transfer and shelf-life of multidomain doproducts,”J. Food
Engineering, vol. 86, iss. 1, pp. 74-83, May, 2008.

Y. Peng, R. LU'Analysis of spatially resolved hyperspectral sexity
images for assessing apple fruit firmness and #olsblids content,”
J. Postharvest Biology and Technology, vol. 48, iss.1, pp. 52-62,
April, 2008.

R. Baranski, C. Allender, M. Klimek-Chodackeowards better tasting
and more nutritious carrots: Carotenoid and sugatent variation in
carrot genetic resources]’Food Research International, in press.

H. D.Belitz, W. Grosch, P. Schiebefi@od Chemistry. Springer, 2004,
pp. 238-239.

D. Hornero-Méndez, M. |I.

yellowness and firmness values, and carotenoidecorwas
not so pronounced.
(18]
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