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ABSTRACT

During the period 2001-2002 sensory analysis of six salad cucumber varieties was carried out. The aim of this
experiment was to assess the influence of the harvest time on the fruit sensory properties. Flesh colour was the most
stable character while appearance, skin colour, aroma, texture, taste and total sensory evaluation varied during the
three investigated harvest periods. Two-way analysis of variance proved significant effect of the varieties, harvest time
and its interaction on all sensory characters. Depending on the harvest time some of the varieties changed their places
one toward other by total sensory evaluation. Therefore, it could not be made reliable conclusions of data obtained
from one harvest time. The number of harvest times as well as the number of vegetations should be more then one in
order to receive more accurate information for sensory characteristics.
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PE3IOME

[Ipe3 meproma 2001-2002 rom ce M3BBPIIM CEH30PEH aHAJIW3 Ha INECT CAJlaTHU COPTa KPACTaBHUIM C IIET OICHKA
BIIMSTHAETO Ha CPOKa Ha OepruTOa BHPXY CCH30pPHUTE KadeCcTBa Ha ITofoBeTe. L[BeThT Ha MecoTo Oerre Haif-CTaOMITHUAT
NoKa3aredl, JOKAaTo BHEHIIHUAT BHJ, [IBETHT Ha KOpaTa, apoMarbT, TEKCTypara, BKYChT U 0OIIaTa CEH30pHa OLCHKa
Bapupaxa Ipe3 TpUTe u3cieqBaHH OepHTOCHH aaTu. JIBy(haKTOPHUSAT NHCIEPCHOHEH aHAJM3 J0Ka3a CHIICCTBEHO
BIIMSIHUE Ha COPTA, CPOKa Ha OepUTOA U TAXHOTO B3aUMOACIHCTBHE BhPXY BCHUYKH CEH30PHH ITOKa3areld. B 3aBucumoct
OT cpoka Ha OepuTba, COPTOBETE CMEHIXa MecTara CH eJHH CIIPSMO JpYT 110 00Ia CeH30pHa OLeHKa. ToBa HU J1aBa
OCHOBAaHHeE J1a TBBPJIMM, 4e He OMXMe MOIVIM J1a HAllPaBUM KOPEKTHH W3BOJH OT JaHHUTE, TOTyYESHH CaMO OT EJIUH CPOK
Ha peKoNTHpaHe. 3a Mojy4yaBaHe Ha MMO-TOYHA HH(OpMANWs € HeOOXOIMMO OCpUTONTE B PAMKHUTE HAa BETCTAIHATA,
KaKTO M OpOST HA BereTaluuTe Ja ObJaT IMoBeUe OT eaHa.

KNKO4YOBWU OYMU: Cucumis sativus, cpok Ha 6epuTOa, CeH30pHM KayecTBa Ha nnogoBeTe
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NnoAPOBHO PE3IOME

Ilenta Ha HACTOAIMIETO MPOYYBAHE € UPE3 IPOBEKTAHE
Ha CEH30PEH aHajJiW3 Ha COPTOBE M JIMHUU CaJlaTHU
KpacTaBHIIM, J1a C€ OICHHW BIMSHWETO Ha CpOKa Ha
Oepurba BBPXY OPraHOJENTHYHUTE CBOMCTBA Ha
IooBeTe. EKCIepUMEeHTHT ce M3BBPIIN Mpe3 Meproaa
2001-2002 1. B monueTmyieHOBa opamxepus. [Ipoyunxa
ce 6 camaTHH copTa C PA3IUYHHA XapaKTEPUCTHKH:
buctpenckn — monoecious, Munopu F, — gynoecious,
Hecucnapa F, — gynoecious, I'eprama — monoecious,
Jlunus 61 — monoecious u Jlopa F, — mapreHokapmen,
gynoecious. CemeHara ce 3acsBaxa B Kpas Ha MapT
U pacTeHHsTa ce OTIIeKAaxa 0 Kpas Ha IONH.
ITnonoBere ce aHanmm3upaxa B Tpu OeputOmM mpe3 15
THU B TEpHoja Ha MacoBO IutogoxaBaHe. CEH30PHHUAT
aHaM3 Cce MpOBENEe IO IOKAa3aTelIWTe: BBHINEH BHJ,
LBAT Ha KOpara, IBAT HAa MECOTO, apoMar, TeKCTypa U
BKycC. B 3aBHCcHMMOCT OT qMHAMUKaTa HA MUKPOKIMMATa
B OpamXepusaTa, 0 BpeMe Ha IUIO0JaBaHE COPTOBETE
pearmpaxa MO pa3JIM4eH HAYMH [0 OTHOIICHHWE Ha
TEXHUTE CEH30PHU OTIMYUTEIHH dYepTdu. EanHCTBEHO
mpu ['eprana ce HabIrOgaBaIIe MOCTOSTHCTBO B OIIEHKUTE
IO HAKOW OT MPOYYBAHUTE ITOKA3aTeNd. 3HAYCHUETO Ha
CpOKa Ha PEKONTHpPAHE BBPXY H3CICABAHUTE CEH3OPHH
[I0Ka3aTey Ce MOTBBbP/IU U OT JAHHHUTE Ha NBY(DaKTOPHUSI
qucnepcuoHeH aHanu3. Haii-cmab O6e edekThT BBpXy
LBETOBUTE XapaKTEPUCTHKH — IBAT Ha KOpaTa W LBAT
Ha Mecoto. Ilpu apyruTe CEH30pHM MOKa3aTenu ce
YCTaHOBHXA CBINECTBEHH pa3IWYMs 3a BIUSHUETO Ha
npoyuenute akropu (A — copt u B — cpok Ha Oeputda)
BBPXY OLEHKUTE OT MAHETHHS TECT Mpe3 OTACTHUTE
roguHu. BapupaHnero B CTOMHOCTUTE Ha KOPETAlMOHHUTE
KOC(HUINEHTH, OTYUTAIIN BpPB3KaTa MEXKAY CEH30PHUTE
OIICHKH B PA3IMYHUTE CPOKOBE Ha OepuTOa, € moKa3areln
3a HepaBHOMEpHA MPOMSHA HA OIICHKHUTE €IHA CIPSIMO
JpyTa IpH pa3nudHuTe OepuTOH.

[TpoBeneHoTO OT HAC MPOYYBAaHE CIIOMara METOJHUYECKH
Ja ce M3ICHM MOMEHTHT 3a B3MMaHe Ha Ipoldu 3a
CCH30pEH aHajM3. 3a J]a ce XapaKTepH3upa CeIeKIMOHEeH
MarepHaj OT CaJlaTHU KPacTaBUIH, HE € JOCTAThYHO Ja
ce TpEeLEeHsIT MJIO0BETe caMo OT eiHa OeputTda, KakTo
U caMo OT €/IHa BereTalus. 3a MojyyaBaHe Ha M0-TOYHa
uHpOpMaIs € HeoOXoauMo OepuTOUTE B paMKHTE Ha
€JIHa BereTallus, KakTo U OposIT Ha BereTaruuTe aa Obaar
NoBe4Ye OT €[jHa, B 3aBUCHMOCT OT Bb3MOXKHOCTHUTE 32
npereHKa.

INTRODUCTION

Fruits of salad cucumbers possess comparatively poor
nutritive substances. They have a biological value which
is lower than many others vegetable crops. Nevertheless
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cucumbers are consumed in high quantities during all
seasons in Bulgaria. It is due to the pleasant awareness
they arouse with their saturated aroma, crisp texture and
fresh taste.

Cucumbers are mainly preferred for their sensory traits.
This fact demands the breeders to work not only for
increasing of productivity and resistance to economically
important diseases, but to direct a special attention to the
sensory properties of the fruits.

Cucumber sensory characteristics are measured
instrumentally or using a panel test [6, 7]. According
to Abott [1] the instruments can approximate human
judgment by imitating the way people test the product
or by measuring fundamental properties and combining
those mathematically to categorize the quality. The people
are these, who can evaluate the quality by their senses.
For salad cucumbers, sensory characteristics can be
established by inquiring large groups of people or by
carrying out a panel test with a number of assessors [2].
The second way is more appropriate for breeding process
goal because it allows more characters to be included in
the evaluation and to obtain wider information for the
sensory properties of cucumber fruits from different
varieties and lines.

The theoretical basis of sensory analysis has been known
for a long time [8]. But its application on the different
groups of food (dairy, meat, corn, fruit, vegetable and
ect.) demands additional investigations, concerning
the specificity of each one. It is very important to
clear methodologically the moment for carrying out
sensory analysis. The fact that the harvest is done by
multiple pickings, the fruits are formed under different
microclimate and the plants are at different stage of
growing has to be taken into account.

The aim of this study was to assess the influence of the
harvest time on the fruit sensory properties of cucumber
breeding material, picked in different period of plant
development.

MATERIALS AND METHODS

The experiment was performed during the period
2001-2002 in plastic greenhouse. Six salad varieties
with different characteristics were studied: Bistrenski
— monoecious type, 20-24 cm fruit length; Midori F,
— gynoecious type, 18-20 cm fruit length; Desislava
F, — gynoecious type, 22-25 cm fruit length; Gergana
— monoecious type, 28-30 cm fruit length; Linia 61
— monoecious type, 28-30 cm fruit length; Lora F, —
parthenocarpic, gynoecious type, 33-35 cm fruit length.
The trial was carried out by block method in four
replications at 100 + 50 x 45 cm scheme of planting and
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Table 2. Two-way analysis of variance for studied sensory traits of salad cucumber fruits depending
on variety (factor A) and harvest time (factor B)
Tabnuma 2. JIBypakTopeH AUCIepCHOHEH aHAIN3 Ha CEH30PHUTE MOKA3aTeN! Ha IDIOA0BE OT
CaJIaTHU KPacTaBHIIM B 3aBUCUMOCT OT coprta (axtop A)
U cpoka Ha Oeputba (dakrop B)

Factors influence /®@axTopHO
istaAe (%) - 2001

Factors influence /®@axTopro
BausHuE (%) - 2002

Sensory traits ) Harvest Harvest

CeH30pHH TIOKA3aTeNH Variety  time Frror  Vatlety  time Error
Copr Cpokna AxB I'pemka Copr Cpokna AxB Tpernka
(A)  Gepurba (A)  Oepurba
(B) (B)

Appearance/BbHIIIEH BH]T 54.45%** 8 o2¥*k* g S58k** 2735 43.39%%* 22.90%** 10.04*** 23.67
Skin colour/I{BsiT Ha KopaTa ~ 54.63*** 7.64*** g 0I1*** 2972 50.92%*%* 10.36*** 8.07***  30.65
Flesh colour/LIBsaT Ha MecoTo  16.50%** 8 79%** 19 27*** 5545 16.67*** 3.96* 12.51* 66.87
Aroma/Apomar 32.76%** 17.45%** 12.28%%* 3751 44.59%** (0.37 13.91*** 41.14
Texture/Tekctypa 32.00%** 11.75%** 9.17* 47.09 31.09%** 20.04*** 14.40%** 3447
Taste/Bxyc 25.52%%% 19.68*** 14.63*** 40.17 50.57%%* 443%** 12 4]**%* 3258
Total evaluation/O61mua orieka 31.76%** 16.44*%* [328*** 3850 40 83*** 24*** [6.57*** 2536

3.4 m? area of an experimental plot with 10 plants per
each one. The seeds were sown at the end of March and
the plants were cultivated up to the end of July. The fruits
were analyzed in three harvests every 15 days during
the mass fruiting period. Sensory analysis was done
on 10 fruits from each replication no later than three
hours of their harvesting. It was carried out on the traits:
appearance, skin colour, flesh colour, aroma, texture
and taste. A five-point scale with 0.25 steps was used.
The total sensory evaluation was formed on the basis of
complete perception, but not as an arithmetic average
from evaluation for individual sensory traits. One and the
same expert-assessors have participated during the both
experimental years.

The results were processed by Duncan’s multiple range
test [3] using “synthetic standard method” for preliminary
preparation of data [5]. Correlation analysis and two-way
analysis of variance were also used [4].

RESULTS AND DISCUSSION

The flesh colour was the most stable character reported on
the panel test in different salad cucumber varieties (Table
1). It was established that varieties Midori, Bistrenski,
Gergana and Desislava in whole experimental period
and Linia 61 in 2002 had not significant differences
between their assessments at the three harvest times.
The assessments for the other traits of sensory analysis
differed at least in one of the experimental years.

The varieties had different reaction in respect to their
sensory characteristics depending on dynamics of
microclimate in greenhouse during the fruiting period.
In Gergana variety some traits had constant value of
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assessments (Table 1). Appearance of fruits had not
significant differences. They kept healthy, uniform
in shape and size. The flesh colour was homogenous,
saturated and fresh. The texture was tender, compact and
crisp. Statistical differences were proved during the three
harvest times in the other traits and in the total sensory
evaluation. It was established that assessments of sensory
traits were more different in the other varieties depending
of the harvest time.

Total sensory evaluation is a general trait that characterizes
cucumber fruits. The highest value was reported in
variety Midori that differed from Bistrenski and Linia 61
in the whole experimental period (Fig.1,2). These results
showed that despite of the variation of the total sensory
evaluation during the individual harvests the contrast
varieties clearly distinguished in relation to their sensory
characteristics. In this case it could be maintained that
in a number of variants it is possible to differentiate the
best from worst ones doing sensory analysis only in one
harvest. In the other site, this statement is wrong for
varieties with closely sensory properties. For example,
during the firs harvest in 2001 Lora and Midori obtained
the highest evaluation while in the second and third
ones the evaluations were significantly lower for Lora.
Similar results were obtained in the second year. The low
sensory values of Lora at third harvest time during the
both years could be explained by the fact that the variety
is parthenocarpic and falls in unfavourable conditions.
The high temperature and low air moisture probably
contributed to deterioration of the sensory qualities.
Undoubtedly, there is some subjectivism during the panel
test performance, nevertheless the experts are with large
experience and they have exact criteria for assessment.

Journal of Central European Agriculture Vol 8 (2007) No 1
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Table 3. Coefficients of correlation between the studied sensory traits of salad
cucumbers at the three harvest times
Ta6uuia 3. KopenanroHHN KOSPHUITUEHTH MEK/Ty U3CIIEABAHUTE CEH30PHH MMOKA3aTeIn
B TPHUTE CpoKa Ha Oeputda

«— 2002 +—2002
1 11 111 1 11 111
I * 0.754 0.543 1 . 0.883 0.771
1T 0.748 . - 0.142 1T 0.755 * 0.847
111 0.774 0.987 . 11 0.711 0.967 *
200 2001 —>
a) Appearance / BbHIIICH BHJT b) Skin colour / [IaT Ha KopaTa
«— 2002 «—2002
1 11 111 1 1T 11T
I ¢ 0.307 0.373 1 . 0.848 0.735
1T 0.611 * 0.484 1T 0.864 * 0.557
111 0.233 -0.342 * 1 0.380 0.766 ¢
200 2001—
c) Flesh colour / LIBsaT Ha MecoTO d) Aroma / Apomar
“«— 2002 +«——2002
1 11 111 1 11 11T
I * 0.713 0.181 I . 0.838 0.702
11 0.590 . 0.672 1I 0.193 . 0.627
111 0.795 0.888 . 111 0.320 0.850 .
200 200—>
e) Texture / Tekctypa f) Taste / Bkyc
«———2002
1 11 111
I . 0.781 0.621
11 0.290 . 0.470
111 0.438 0.906 *
2001 —>

g) Total sensory evaluation / O01a ceH30pHa OIIEHKa

This subjectivism even though minimum also contributes
to variation of sensory evaluations. The fact that the
Duncan test gives differences between the harvests
concerning almost all sensory traits proves the important
role of term of harvest on results of analysis.

The significance of the harvest time on the investigated
sensory traits was also confirmed by the data of two-way
analysis of variance (Table 2). The effect was weaker on
colour characteristics — skin colour and flesh colour. In the
other sensory traits significant differences for influence of
investigated factors (A — variety and B — harvest time) on
the assessments from panel test were established during
the years. Comparatively large value of interaction (AxB)
is a proof for presence of linkage between factors, i.e. the
varieties show differences in their sensory properties in
separate harvest time. There is an interaction genotype
x environment and therefore only one vegetation is not

J. Cent. Eur. Agric. (2007) 8:1, 25-32

sufficient in order the precise sensory evaluation of salad
cucumbers properties to be obtained.

The absolutely value of the assessments is not always
important when we do comparatively investigations
to select breeding materials with better sensory
characteristics. In this case, it is more important the
varieties do not exchange significantly their positions
one toward other in respect of investigated trait under
different conditions of growing.

In this aspect it is significant to examine the correlation
coefficients reporting the relation between sensory values
in different time of harvest and to estimate how the
change (increase or decrease) of these assessment values
is adequate depending on the chosen date of harvest.
The value of correlation coefficients is over 0.700 only
for skin colour trait regardless of experimental years
(Table 3). High correlation coefficients were recorded
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between sensory values in first and second harvest
time in appearance and aroma. The variation of other
coefficient values is an indicator of irregular change of
assessments one toward other at deferent harvest time.
These coefficients combined with differences in value of
assessments for sensory traits established by Duncan’s
test and two-way analysis of variance show that it could
not be made correct conclusions based on data received
only at one harvest time.

CONCLUSION

Sensory analysis of salad cucumbers is essential part

of breeding on quality. It is mainly included at the
beginning for selection of initial components and at
the end for evaluating the created breeding lines and
hybrids. Realization of the fruits on the market depends
on the possession of good sensory characteristics. That
is why, it is important to do sensory analysis correctly.
This investigation is a trial to define methodically
the right moment to take the samples for assessment.
Characterization of the breeding material from salad
cucumbers only at one harvest time in one year is not
enough. To get correct information it is necessary
the harvest times in one year as well as the number of
vegetations to be more.
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Figure 1. Comparing of the total sensory evaluations between the studied varieties during the three
harvest times in 2001
Ourypa 1. CpaBHsABaHE Ha H3CIIEIBAHUTE COPTOBE IO 00Ia CEH30pHA OI[EHKA B TPUTE CPOKa Ha
O6epurba mpe3 2001 T.
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Figure 2. Comparing of the total sensory evaluations between the studied varieties during the three
harvest times in 2002
®urypa 2. CpaBHsIBaHEe Ha M3CIIEIBAHITE COPTOBE MO 00IIIa CEH30pHA OIICHKA B TPUTE CPOKA Ha
6eputbda mpe3 2002 .
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