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ABSTRACT

This study, conducted during 2015-2016 at NIRDPSB Brasov, was initiated in need
of acquiring information on new potato varieties (Brasovia, Marvis, Sarmis, Castrum,
Cosiana,) created in the institute and pursued their culinary and technological quality
appreciation. The biological material analyzed is represented by potato varieties with
improved genetic characteristics, both in terms of cultural qualities as well as resistance to
diseases (viruses, late blight) and pests.

The culinary and technological quality of a potato variety must satisfy the
requirements necessary to obtain raw material suitable for the purpose of use. The
culinary quality was established by assessing the traits of overall appearance of tubers
boiled, taste, crushing on boiling, pulp consistency, mealiness, pulp moisture, structure of
starch granules, pulp color, tuber after-cooking darkening. The technological quality was
determined by measuring the tuber starch content and establishing the suitability for
processing into chips.

INTRODUCTION

The cultivated potato worldwide belongs largely to just one botanical species, S.
Tubersum with thousands of cultivars with great differences in size, shape, colour, texture,
cooking characteristics and taste. These are complex attributes that usually show
uncontrolable variation since several agronomic factors besides genetic variability affect
yield and quality (Kreutzmann et al., 2011).

Quality productions can be achieved only if judiciously exploit the productive
potential of varieties in favorable ecological conditions in different areas, using technical
means and production performance (seed, fertilizers, pesticides, machinery and
equipment) (lanosi et al., 2002). The characteristics which determine the quality of potato
are genetically determined, so they are variety characters which are strongly influenced by
ecological and technological conditions. Acording to Lombardo et al. (2008), it might be
possible to define the qualitative profile of the potato genotypes in relation to cultivation
site, since the quality of tubers appearing to be affected by environmental conditions.

Sensory information based on few attributes can be used to describe culinary
quality of potato varieties (Seefeldt et all, 2011). Culinary quality of potato varieties is
determined by sensory appreciation of traits related to the overall look of boiled tubers,
taste, crushing on boiling, consistency pulp, mealiness, moisture, starch granulation, pulp
color, tubers after-cooking darkening. Boiled potatoes are traditionally preferred to be dry
in some countries (Scotland) and waxy in others (Netherlands). They should not
disintegrate even if slightly overcooked and this property is hard to combine with a dry
texture (Jarvis, M.C., Duncan, H.J., 1992)

Potato after-cooking darkening is a tuber colour defect that occurs after cooking
(boiling, baking, frying); is a quantitative trait that is predominantly controlled by genetic
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factors. Other tuber quality traits, skin colour, flesh colour, specific gravity and frying
colour, are not related to after-cooking darkening (Wang-Pruski, G.,2007)

The technological quality is given by the processing suitability of potato tubers.
Thus, according to the product that it is desired to obtain from potato tubers, some
technological characteristics are determined. Technological characteristics represented by
specific gravity, dry matter content, texture, starch content, reducing sugars are influenced
by genotype or cultivar (FELTRAN et al., 2004). The starch content of a potato variety has
the greatest impact on cooking proprieties (www.cookingsciencegny.com)

Olteanu and Asanache (2011) said that "the technological characteristics are
judged on the quality of the obtained potato products; thus, for fried potatoes, chips and
pommes frittes, it is considered vyield, color, texture, and oil content. The yield, texture,
content of oil's chips are correlated with the tuber dry matter and starch content. Color is
one of the most important criteria in chips quality (Hassanpanah et al. 2011). The chips
obtained must be light colored as uniform over the entire surface.

This study conducted during 2015-2016 at NIRDPSB Brasov, was initiated in need
of acquiring information on this new potato varieties created at the I.N.C.D.C.S.Z. Brasov
and pursued their culinary and technological quality appreciation. This information are also
important to create improved varieties that satisfy the demand of consumers and the
potato processors and growers. The varieties were grown in Brasov on a black earth soil in
a non-irrigated crop. At harvest we made appreciations of culinary and technological
gualities of tubers production.

MATERIALS AND METHODS

The biological material analyzed is represented by five new potato varieties
(Brasovia, Marvis, Sarmis, Castrum, Cosiana) with improved genetic characteristics, both
in terms of cultural qualities as well as resistance to diseases (viruses, late blight) and
pests.

Brasovia is a new medium early potato variety obtained in 2013 from Amelia x
Impala genitors. It has round-oval tubers, with yellow skin and white-yellow flesh. The
plants have well developed stems, well developed foliage, with a medium sensitivity to late
blight on leafs and tubers, medium resistance to PVY and PLRV, resistance to wart
disease.

Marvis is a new medium early potato variety obtained in 2014 from Trezor x Impala
genitors. It has long oval tubers, with pale yellow skin and white-yellowish flesh. The plants
have well developed stems, well developed foliage, with a medium resistance to late blight
on leafs and tubers, medium resistance to PVY and PLRV, resistance to wart disease.

Sarmis is a new medium early potato variety obtained in 2014 from Amelia X
Impala genitors. It has round-oval tubers, with yellow skin and white-yellow flesh. The
plants have a moderately resistance to late blight on leafs and tubers, moderately
resistance to PVY and PLRV, resistance to wart disease.

Castrum is a new medium early potato variety obtained in 2014 from Christian x
Dura genitors. It has oval tubers, with yellow skin and light yellow flesh. The plants have
well developed stems and foliage, with a medium sensitivity to late blight on leafs and
tubers, medium resistance to PVY, PLRV and wart disease.

Cosiana is a new medium late potato variety obtained from Amelia x Impala
genitors. It has round tubers, with red skin and white-yellow flesh, shallow deep eyes. The
plants have medium to high stems, with a medium resistance to late blight on leafs and
tubers, medium resistance to PVY, PLRV and resistance to wart disease.
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METHODS

Culinary quality of potato tubers was determined by assessing their behavior to
boiling. For each analyzed sample (variety) 6 tubers were peeled and boiled at steam for
60 minutes (fig. 1).

Culinary quality was determined on the basis of the organoleptic evaluations carried
out on boiled tubers. Determining the type of use of potato tubers was made by a jury
composed of trained specialists who made sensory evaluation of the boiled potatoes and
then they give notes for each analized trait on a tasting sheet.

Culinary characteristics were determined using the Lugt and Goodijk method (1959)
and the scheme for appreciation of potato culinary qualities (table 1) (Ecaterina
Constantinescu, 1969, Muresan, 1999). Based on characteristics determined and their
score (gathered the notes for crushing on boiling, consistency, mealiness, moisture and
starch granulation), samples of potato were classified into types (groups) of use A, B, C, D
and intermediate types A/B, B/C.

Type A: potato for salads. The tubers of this type does not crumble, remain whole,
and have a fine structure. The taste is good and have a low starch content. Potatoes of
this type are suitable for salad, but can also be used for other dishes.

Type B: the tubers are firm enough, suitable for most dishes. At boiling the tubers
crush a little, they are a little wet and have a fine structure. Due to the multiple uses and
good taste, the potato varieties of this type are being demanded by consumers.

Type C: includes potatoes which is crushes on boiling, they are mealy and have a
quite dry texture; have a coarse structure.

Type D: tubers have a very dry texture; includes potatoes which shatters excessive
at boiling, sometimes totally and have a very poor consistency. The potatoes are not used
in human consumption. In most countries, this type of potatoes are used in starch and
alcohol industries.

Figure 1. Apreciation of culinary quality to boiling for the new potato varieties
Brasov 2015-2016

24



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru (Annals of the University of Craiova - Agriculture,
Montanology, Cadastre Series) Vol. XLVI 2016

Table 1.
The scheme for appreciation of potato culinary qualities
Culinary Graduation
quality traits 1 2 3 4
Overall Very pleasing Pleasing Less pleasing Unpleasing
appearance
Crli)shli'ng on Stay entire Crushing less Crushing Crushing more
oiling
. Very Consistent Less Uneven
Consistency consistent consistent consistency
: Less : :
Mealiness Waxy : Mealiness Very mealiness
mealiness
Moisture Wet Less humid Rather dry Dry
Structure of . Suitable fine Very large
Fine granules Large granules
starch granules granules
Taste Excelent Very good Good Less good

The evaluation of raw tubers blackening (note for raw tuber blackening).

From each analyzed sample (variety) has been taken one center slice from three
tubers. This three slices were left four hours at room temperature and then was used a
scale from one to ten to give notes for raw tuber blackening. 1 is the note for the lowest
level of row tuber blakening and 10 is the note for the higher level of row tuber blakening.

The evaluation of potato after-cooking darkening (note for after-cooking
darkening). From each analyzed sample (variety) has been taken two boiled potato tubers
who were left 24 hours at room temperature and then was used a scale from one to ten to
give notes for after-cooking darkening. 1 is the note for the lowest level of after-cooking
darkening and 10 is the note for the higher level of after-cooking darkening.

The technological quality was established based on determination of the starch
content and on suitability of potatoes to processing into chips, respectively: efficiency to
peeling (%), efficiency to mechanical processing (%), efficiency to processing into chips
(%) and chips colour (1-9).

For the determination of starch was used Polikeit balance. The method is based on
determining the specific weight of tubers with special scales (Reimann and Polikeit) and
positive correlation between the specific weight and the dry matter content and starch
respectively.

The suitability for processing into chips for the varieties under study was
analyzed in terms of yield at peeling, yield at slicing, yield of chips and colour of chips
(figure 2).
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Figure 2. Suitability for processing into chips for the new potato varieties - Bragov 2015-2016

For each variety, it was taken a sample of three tubers. Potatoes were weighed
before being peeled and after were peeled. The potatoes were washed and cut into thin
slices of 1.75 mm using a grate. The slices were weighed and then washed several times
in lukewarm water until the water remains clean, clear and were put to drain in a sieve.

For each varieties we obtained chips by roasting potato slices at 170°C; we
calculated their efficiency during cleaning, mechanical processing and chips yield. After
that we gave notes for chips colour, using a standardized colour scale for chips quality
evaluation, using notes from 1 to 9 (1 = dark colour; 9 = light colour).

Statistical analyses of obtained data were accomplished using the statistical
software package MSTAT-C. SPSS was used for statistical analysis with ANOVA, Duncan
test, Pearson correlations for the values obtained by sensory analysis.

RESEARCH RESULTS

On average, over the two years 2015-2016, by analyzing the variances of data
obtained from the sensorial appreciation performed on samples of boiled potatoes from
the five new varieties, significant differences were pointed out between the varieties tasted
(table 2.).

Based on the amount of the notes for crushing on boiling, consistency, mealiness,
moisture and starch granulation, for each variety, samples of potato were classified into
three types of use: Sarmis (8.67) and Castrum (9.50) type A/B, Brasovia (10.42) and
Marvis (10.50) type B and Cosiana (13.00) type B/C.
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Table 2.
Apreciation of culinary quality to boiling for the new potato varieties
Brasov 2015-2016

Average notes for culinary quality traits

Variety C ; ) Type of use
Appea- rushing Consis-
PP Taste Colour  on Mealiness Moisture _ Starch  (4+5+6+7+8)
rance - tency granulation
boiling
1 2 3 4 5 6 7 8

Brasovia 1.92b 1.83ab 3.83b 1.58bc  2.50a 2.42b 2.08a 1.83a B (10.42b)
Marvis 1.75b 2.25a 3.00c 1.42bc 2.50a 2.42b 2.08a 2.08a B (10.50b)
Sarmis 1.08c 1.25b 5.50a 1.17c 2.08a 1.92b 1.83a 1.67a A/B (8.67b)

Castrum 2.17b 1.58ab 4.33b  1.75b 2.50a 1.83b 1.67a 1.75a A/B (9.50b)

Cosiana 2.75a 1.92ab 4.33b 2.83a 2.42a 3.17a 2.42a 2.17a B/C (13.00a)

Mean 193 177 420 175 240 235  2.02 1.90 10.42
sandard - o67 079 103 070 065 072 0.68 0.55 2.44

CV% 1912 3762 1448 2054 2520 2609 3047  31.32 19.04
LSD5% 0445 0800 0733 0433 0728 0738 0740 0717 2.389
Minimum 1.0 10 20 10 10 10 10 10 5.5
Maxmum 30 30 60 30 3.0 35 35 3.0 15.0

On average the Sarmis variety obtained the best notes for appearance (1.08), taste
(1.25), crushing boiling (1.17), consistency (2.08), mealiness (1.92). All this notes indicate
a variety with a very pleasing overall appearance with tubers that remain whole after
boiling and less mealiness. Instead, Cosiana variety obtained the highest notes for the
overall appearance (2.75), crushing on boiling (2.83), mealiness (3.17) and that indicate a
variety with an overal appearance less pleasing caused by a high level of crushing on
boiling and a mealiness texture.

Analyzing the coefficients for Pearson correlations between culinary quality traits,
the appreciation notes for mealiness and moisture are positively significantly correlated
with moisture (0.986**) and the notes for starch granulation are positively significantly
correlated with mealiness (0.884%*).

Table 3.

The coefficients for Pearson correlations between culinary quality traits

Brasov 2015-2016

Crushing Consistency  Mealiness Moisture Starch

boiling granulation
Crushing boiling 1.000 0.337 0.805 0.701 0.684
Consistency 0.337 1.000 0.298 0.220 0.478
Mealiness 0.805 0.298 1.000 0.986** 0.884*
Moisture 0.701 0.220 0.986** 1.000 0.857
Starch granulation 0.684 0.478 0.884* 0.857 1.000

* Correlation is significant at the 0.05 level
** Correlation is significant at the 0.01 level
Listwise N=5
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The evaluation of raw tubers blackening and after-cooking blackening were
mediated in table 4. The Duncan test revealed that, on average for two years, the varieties
differed significantly in terms of raw tubers blackening and after-cooking blackening. So, the
highest degrees of blackening were registered at Marvis variety (4.3 and 3.1) and the
lowest degrees of blackening were registrated at Sarmis variety (1.7 and 1.4)

The evaluation of raw tubers blackening and after-cooking blackening Tavled
Variety Row blakening After-cooking
darkening

Brasovia 2.8b 22Db

Marvis 43 a 3.1a

Sarmis 1.7d 14Db

Castrum 2.6 be 19b

Cosiana 1.9 cd 1.8b
Mean 2.7 2.1
Standard deviation 1.14 0.94

CV% 23.19 33.47

LSD 5% 0.75 0.83
Minimum 1.0 1.0
Maximum 5.0 5.0

Analyzing the coefficients for Pearson correlations between row blackening and
after-cooking darkening (table 5), it is obvious that there is a significant positive correlation
between the two quality traits (0.991**).

Table 5.
The coefficients for Pearson correlations between

row blakening and after-cooking darkening
Row blakening After-cooking

darkening
Row blakening 1.000 0.991*
After-cooking 0.991** 1.000
darkening
** Correlation is significant at the 0.01 level (2-tailed)
Listwise N=5

Mean values for the indicators of suitability for processing into chips are presented
in table 6. The Duncan test revealed differences between varieties regarding the starch
content, efficiency to peeling, efficiency to mechanical processing and the note for chips
colour. The highest starch content was recorded at Cosiana variety (16.58%), the highest

efficiency to peeling and to mechanical processing at Marvis variety (85.08% and 83.12%)
as well the note for the chips colour (8.00).
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Table 6.
Mean values for the indicators of suitability for processing into chips
Brasov 2015-2016

Starch  Efficiency to Efficincyto  Efficiencyto  Note for

Variety content peeling%  mechanical processing chips
% processing % into chips % colour (1-9)

Brasovia 15.42b 84.5ab 82.26ab 26.20a 7.50a

Marvis 15.08b 85.08a 83.12a 26.81a 8.00a

Sarmis 15.63b 84.48ab 82.24ab 27.41a 6.08b
Castrum 15.13b 82.86¢ 80.31c 26.37a 5.79b
Cosiana 16.58a 83.78bc 80.65bc 28.48a 7.37a

Mean 15.57 84.14 81.72 27.05 6.94
Standard 0.888 1.815 1.673 1.664 1.086
deviation

CV % 4.46 0.74 1.35 5.35 7.51
LSD 5% 0.835 0.963 1.699 2.230 0.802
Minimum 14.0 81.2 77.9 247 5.2
Maximum 17.0 88.8 85.4 30.6 9.0

Analyzing the notes for the chips colour it observed that Marvis, Brasovia and
Cosiana varieties are suitables for processing into chips (8.00, 7.50, 7.37).

Table 7.
The coefficients for Pearson correlations between tuber starch content and
pretability indicators for processing into chips - Brasov 2015-2016
Starch  Efficiency Efficincy to Efficiencyto  Note for
content % to peeling mechanical processing chips colour

% processing into chips % (1-9)
%

Starch content % 1.000 -0.142 -0.413 0.894* 0.126

Efficiency to peeling %  -0.142 1.000 0.958* -0.017 0.680

Efficiency to mechanical -0.413 0.000 1.000 -0.268 0.546
processing %

Efficiency to processing  0.894* 0.017 -0.268 1.000 0.113
into chips %

Note for chips colour 0.126 0.680 0.546 0.113 1.000

(1-9)
* Correlation is significant at the 0.05 level

Listwise N=5

After studying the coefficients for Pearson correlations between tuber starch content
and pretability indicators for processing into chips, between efficiency to processing into
chips and starch content was established a statistically significant positive correlation
(0.894%).
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CONCLUSIONS
Studies for identifying the culinary and technological qualitative traits and
parameters are necessary to characterize the new potato genotypes in order to promote
potato production and to indicate culinary destination of the product. After the
assessments of culinary and technological quality was found that:
— Sarmis and Castrum varieties had A/B cooking type. Potatoes of this type are
suitable for using as potato salad, boiled potatoes. This varieties have a good
consistency, moist enough and have a fine structure of starch.

— Brasovia and Marvis varieties had B cooking type. Potatoes are suitable for most
dishes, boiled potatoes, mashed potato and even processed as chips.

— Cosiana variety had B/C cooking type; because the potatoes crushes on boiling,
they are mealy and have a quite dry texture is recommanded for mashed potatoes
and processed as chips.
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