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Abstract. Wine industry of Moldova is a strategic priority branch of national economy. Local variety Feteasca Neagra (FN)
represents the authenticity of terroir and region of Moldovan wines. Present study is based on sensory evaluation of 12 wine
samples from three geographically protected regions and vintages of 2016 & 2017. The purpose of this experiment is to discover
the sensory characteristics of FN wines to provide the reference for production of Protected Geographical Indication (PGI) wines
with regional characteristics. Through the analysis of evaluation results it was found that sensory characteristics of FN wines
showed great differences in years, and no obvious differences were found in regions. This result does not suggest that differences
in three regions do not exist. We concluded the necessity of further research to get a clearer picture of identity of FN wines.
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OPHTHHAJIJBDBHOE HCCIOEIOZJOBAHHE

CeHcopHas onjleHKa BuHa PeTsicka HArp3 B Pecrmybiiuke
MoJgoBa

Baur ®eit!, o Mainunr!, BpsaxHs Jiu3aBera?, ApneHTuH I.H.2

! TexHuueckuil yHUBepcuTeT MoJIAOBDI, (haKyJIbTeT MUILIeBOH IPOMbIILIeHHOCTH, 6yI. lllTedan yen Mape 168, Kumunes,
Pecmy6sinka MoJioBa;
2 HarjmoHasibHOro Bropo BuHOrpaja u BuHa, yi. Murpormosuta Jocodres 126, Kumunes, Pecriybiuka Mosigosa

AnHoTOnus. B Pecybivke MosjoBa BUHOZEIbYecKas IIPOMDBIIIIEHHOCTD SIBJISETCS CTpAaTernvyecky IPUOPUTETHON OTpac-
JIbI0 HallMOHAJIbHOM SKOHOMUKY. MecTHDIH copT BrHOrpaza dersacka HATP3 NpeZcTaBiseT co0b0¥ ayTeHTUIHOCTb Teppyapa U
pervioHa MOJIJaBCKUX BUH. HacTosimee ucciejoBaHMe OCHOBAHO Ha OpTraHOJIeNTHYeCKO! olleHKe 12 06pasIoB BUH U3 TpeX reo-
rpadryecky oXpaHseMbIX peruoHOB 1 ypoxkaes 2016 n 2017 rr. Llesb uccief0BaHMS 3aKI04Yalach B ONIpefiesleHUY OpraHoJIell-
THYECKUX XapakTepUCTUK BUH PeTsicka HATP3 JI CO3AaHNUS STaJOHA MapKy BUHA, 3allUIIeHHOM reorpadpuyeckuM yKa3aHueM
(3I'Y) c pervoHaJIbHLIMY XapakTepUCTrKaMu. [Ipy aHaIK3e pe3yIbTaToB OLleHKY ObLI0 YCTAaHOBJIEHO, UTO OpTraHOJIeNTHYecKye
XapaKkTepUCTUKY BUH U3 copTa PeTsicka HArP3 CUILHO PA3IMYAIOTCS 110 OZlaM, a SIBHBIX PasjIduuil 10 pernoHaM 06Hapy>kKeHO
He 6pL10. CZlesiaH BbIBOZ 0 He0b6X0AUMOCTY JAMbHeNIINX UCCIef0BaHuUM, YTOObI OTyIuTh 6oJiee YeTKoe IpeJcTaBieHue 06
WIeHTUYHOCTY BUH PeTscKa HATPS.

KiroueBble cjI0Ba: pervoH; MeCTHDLIN BUHOTPAJ]; AeryCTallMOHHDIN JIUCT; OPraHoJIeNTHIecKui Ipoduib; Fof yposkas;
Teppyap; 3alulleHHoe reorpadgudueckoe ykazauue (3IY).
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climate condition, it canrepresent the terroir of Moldovan
wine and the authenticity of producing area. Currently, it
is cultivated in three geographical protection production
areas of Moldova and can be used to produce PGI and
regular wines.

With the development of economy and the
improvement of international consumption of wine,
more and more countries and products began to
introduce geographical protection systems. Moldovan
producers have managed to produce wines with signs of
geographical protection since 2015. Moldova’s protected
geographical indication includes 3 regions: Codru, Valul
Lui Trajan (hereafter referred as VLT) and Stefan-Voda
(hereafter referred as SV). In 2016, three geographically

Introduction

Feteascd Neagrd (FN) is a local variety, originated
from the area (region) along the Prut river [1], cultivated
in the Moldovia area with a history over 2000 years.
Moreover FN is one of the most cultivated varieties in
the Republic of Moldova. Until 2019, the planting area
registered in RVV (National Vine and Wine Registration
System) is 242.0 ha, including 54.0 ha taken in evidence
for the production of wines with Protected Geographical
Indication (PGI). This variety has the potential to
produce high quality wines, usually red wines [2]. As a
local variety, Feteascd neagra is suitable for Moldovan
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protected names of Moldovan wines were registered in
the European Union. The wines labeled with PGI are
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products with specific qualities whose differentiation
on the market is the key factor of their success [3]. PGI
wine stands for quality products, which can enhance the
quality and international awareness of Moldovan wines.

Because of the natural conditions (including soil,
climate, landform, etc.) and human factors (cultivation
and management methods, etc.), the wines in each region
have their own characteristics. The research of Dobrei
et al. showed that in the main vineyards of Western
Romania terroir allows the access to quality wines, but
with different characteristics, each with a designation of
origin [4]. Sensory evaluation, as a widely used technical
method in the food industry, can clearly distinguish
wines of different origin [5]. The evaluation of food
sensory characteristics or sensory characteristics provides
valuable information for the food industry. Producers
must understand the exact sensory characteristics of
their products in order to carry out quality control and
ensure that the production process meets the consumer
requirements [6].

As a kind of local wine, at present, Feteascd Neagrd
(hereafter referred as FN) wine is poorly researched.
Antoce Oana Arina [7] researched 32 wines from FN,
showed in good year and winemaking, it can display
good potential. This experiment is a part of the project
“Quality grapes”. The sensory analysis of obtained wines
was appreciated within the tasting commission and
served to elaborate the organoleptic profile of FN wines.
The network of experimental lots also serves as a tool
for collecting information on wine zoning, to identify
and determine the typicality of wines, based on the
interactions of natural environment, climatic and soil
conditions.

This  experiment  analyzes
the sensory evaluation results of
Moldovan FN wines, with the
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laboratory of the Technical University of Moldova. Two
groups participated in the evaluation. Panel 1, composed
of experts, included local (from winery and National Vine
and Wine Office) and international experts, composed of
11 tasters (6 women and 5 men), aged between 32 and
65 years (average age - 42.5), 15-43 years of experience.
Panel 2, composed of experts from marketing, had 7
members (3 women and 4 men), aged between 30 and 53
years, from the marketing departments of some wineries.
The tasting was divided into two sessions, with the Panel
1 tasting in the morning and the Panel 2 tasting in the
afternoon. The samples were prepared under the OIV
review document on sensory analysis of wine (2015).
Standard ISO glasses, 50-75 ml of wine in quantity, at a
temperature of 18-20°C, were used.

Data statistics and analysis

For elaboration of the Table 1, 3 samples from the
experimental plots and tasted by 11 authorized tasters
(oenology), were used to generate descriptors for
olfactory and gustatory criteria.

The analysis for construction of sensory profile was
performed on 5 experimental samples and 7 samples
purchased from the wineries.

The quantification of the sensory feature intensity
in this article uses a 5-point scale method, that is, the
perceived feature intensity, is represented by an integer
from 0 to 5,and 5 is the highest score. 0 means no feeling,
1 means weak feeling, 2 means weak feeling, 3 means
that the feeling is medium, 4 means the feeling is strong,
and 5 means the feeling is very strong.

Tasting results of the group members were collected,
to analyze the data - SPSS 22.0 was used.

Table 1. Model tasting sheet for sensory analysis of wine from FN
Ta6smna 1. Obpasel ferycTalliOHHOTO JIACTA AJIS OPraHOJIeNITHIeCKOro
aHanu3a BuHa u3 FN

purpose of discovering the sensory

characteristics of FN wines and Name Vincage
providing reference for winery Daa Sample
production. Berries 0 123 A5
Materials and methods Cherries 0 1 2 3 4 5.
Samples Plums LU S B S T
All 12 samples are from 3 violets Lo b2 B S
wine regions of Moldova: 5 from Sweetspices 0 1 2 3 B S
experimental plots and others from Olfactory Blackpepper 0 1 2 3 4 5
wineries of Moldova. The vintages are Vegetable 0 1 2 3 4 5
2017 and 2016, every chosen vintage Lacic 0 1 .2 .3 B S
has 6 samples. Smoke 0 L2 A S
The experimentallots are provided Oak aroma LU Y . S S S
with  standardized ~meteorological o Wi wine> oak wine=oak wineSoak wine<<oak oak
stations, equipped with specialized Strucrare B0 S N S
software for disease forecasting, which Volume LT . S S
allow, in real time, the assessment of Tannin o pronounced o supple
climatic and phytosanitary situation Bitterness 2 4 5
in the plot. The oenological potentia] Ji ey R
of the harvest was determined under  Gustaory g Sl g
micro-vinification conditions. Ockitaste o Sk Wineconk wine<onk wine<coak oak
Tasters and the applied method of Tasteper51stcncc0 12 4
mstl'ngsbeet (P(’St)3 S
In this study, sensory analyses were Aromatic 1 ) 3 4 5

made in 2018 at the sensory analysis
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Results and discussion
1. Sensory profile depending on the production region

According to the ANOVA analysis results of
the Panel 1, FN wines in different regions showed a
significant difference in vegetable notes of aroma and
volume of flavor, while other sensory indicators showed
no significant differences in regions.

The results of ANOVA analysis by the Panel 2 showed
no difference in any of the characteristics of FN wines
from different regions.

As can be seen from Fig. 1, the tannin score is the
highest among all indicators of three regions, indicating
that the tannin characteristics of FN wines are obvious.
The scores of other indicators were not high, indicating
that other sensory characteristics of FN wine were not
obvious in this experiment. According to the scores
of sensory indicators in the region, we can draw the
following conclusion: berry and smoke tones in wines
of Stefan Voda region (SV) are the best in aroma. Codru
region scored higher on plum and vegetable tones of
aroma than other two regions. Valulul lui Traian (VLT)
region’s sweet spices and black pepper flavor is the
standout aroma among three regions.

In terms of flavor, three producing areas have similar
performance in structure, bitterness, flavor persistence
post and aromatic persistence post. The SV region in oak
flavor was better than the other two regions, while alcohol
was slightly weaker in three regions. The performance of
the Codru region was inferior to the other two regions
in tannin and volume, and no significant difference was
found in other characteristics. The results of VLT region
show lack of oak flavor, other characteristics have good
performance.

From the Fig. 2 we can see the same result as in
the Panel 1. The tannin score is the highest among all
indicators of three regions, indicating that the tannin
characteristics of FN wines are the most obvious.
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Table 2. The results of regions, Panel 1 & 2 - ANOVA
Tabsmna 2. Pe3ysbTaTh! 1o obsactsM, [lanenu 1 u 2 - ANOVA

Organoleptic Panel 1 Panel 2
Wcﬂharactcristics | ...‘F Sig. F Sig,
Berries 0445
Cherries 0.227

Plums 0294
Violets 2562
Sweetspices 0505

Blackpepper
le

Smoke

Oakaroma 0466

Structure 0282

Volume 6375

Tannin 1565

Bitterness 17

Alcohol 2777 015 0276 0765
Oak gust 0298 0749 0107 0899

Tasrepcrsmencep<>50331

Aromatic persistence 0.247
pos )

P<70.05, p<**0.01

According to the scores of sensory indicators in the
producing areas, we can draw the following conclusion:
SV region has the best performance of violets and
vegetable tones in aroma. Codru's berries, sweet spices
and lactic flavor score is higher than in other two regions.
VLT's plum and black pepper flavors are the most
prominent of three regions.

Flavor characteristics show some differences between

5.0 —a—
5.0 1 —a— SV ] o oV
] —e— Codru 4.5 fdoy
4.5 - o fsitens VLT,
| —a— VLT &
4.0 4 —v— Average 4.0—. —¥— Average
35_' 3.5
3.0 3.0 1
2_5_' 2.5 1
2.0- 201
1.5 1 1.5
1.0 1.0 4
0.5 + 0.5 -
0-0 T t'1*r‘r‘r‘r*r*‘r*‘'rr‘rr‘rr‘r‘r*‘rr*r*‘rrr'‘r1 0'0 r~-r-rrrrrrrrrrrrTrTTrTTIr T T T T T T T T T T T
& &5 PEIFEIETIESFSS o\&k&ﬁ 2 & o '@% & & év\z i\c,&p&@ {Q&t & & Q\&k&q Ys
ST FFIF AL T F SIS S v S EETFIFT TS ITEF FFES &
S &P KR ) A P, & & KK 8 & A
F Aé’}&%&? v Z@"‘b%‘& AT RT o W FaE s 4%"‘\&1’%“% v %s&z@s <® &Q_,\z o
& %\‘3' 5 %\‘P o

Fig. 1. Panel 1 by regions
Puc. 1. ITanesn 1 o peruoHam
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Fig. 2. Panel 2 by regions
Puc. 2. [Tanesb 2 110 pernoHaM
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three regions. The SV region performed better than other
two regions on tannin, while the alcohol was slightly
weaker in three other regions. Codru has oak aroma
better performed than in other two regions, and tannin
performed the worst of three regions. VLT region has
better performance in structure and aromatic persistence
post, and other characteristics performance good.

2. Sensory profile depending on the vintages

The analysis of ANOVA results of different vintages
by the Panel 1 shows that there are significant differences
in the following notes: berries, violets, sweet spices, lactic
and oak gust, and particularly significant differences in
cherries and oak aroma.

The analysis of ANOVA results from different
vintages by the Panel 2 showed a significant difference
in four characteristics: plums, smoke, oak aroma and
bitterness, as well as particularly significant differences
in oak gust from different vintages.

From the Fig. 3, it can be directly seen that the
performance of 2017 vintage year in berry, cherry,
violet, black pepper and lactic tones is better than that
of 2016, but the performance of oak aroma and flavor is
much weaker than that of 2016. Vintage of 2017 showed
more fruit aromas (berries, cherries and violets) and
lactic ones in two vintages. The 2016 aroma are stronger
in sweet spices and smoke. Flavor of 2017 vintage year
is stronger in tannins and slightly insufficient in oak
flavor. The vintage of 2016 performed better at structure,
volume, oak hues and flavor persistence post with more
compliant tannins.

From the Fig. 4., we can intuitively see that 2017
scores higher than 2016 in addition in vegetable tones. At
plums, sweet spices, smoke, alcohol, oak hues and flavor
persistence post they all are weaker than vintage of 2016.
Vintage of 2017 isbetter performedin berry and vegetable
aroma than 2016, while fruit is slightly weaker. The 2016
vintage aroma is strong at plum, sweet spices and smoke.

5.0 - —=— 2017
—e— 2016
4.5 —A— Average

Fig. 3. Panel 1 by vintage
Puc. 3. Ilanenn 1 no rogy yposkas
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Table 3. The results of vintages, Panel 1 & 2 - ANOVA
Tabsmuna 3. Pe3ysbrars 1o rogaM cbopa, [Tanenn 1 u 2 - ANOVA

Organoleptic Panel 1 Panel 2
characteristics E Sig. B Sig.
Berrics 7070027 0738 0411
Cherries 13706 0.004™ 0.004 0953
Plums L0011 092 13272 0.0057
Violets .6.698  0.027" 0385 0549
Sweet spices 5084 0.048" 4366 0063
Black pepper 0822 0386 0059 0812
Vegetable (008 0784 054 0479
Lactic 4446 0061" 0181 0679
Smoke L3057 01 6231 0.032°
Oak aroma 13533 0.004™ 8204 0017°
Structure 31710 or .
Volume 563 231 159 ..
Tannin A8z 0207 2.16. 172 ..
Bitterness L0301 0595 569 0038
Alcohol L0629 0446 0 1
Oak gust L9261 0012° 15171 0.003™
Tastepersistencepos 3273 0101 3432 0094
Aromatic persistence pos 0 1 3.244 0.102
P<70.05, p<**0.01

As for flavor, tannins show stronger performance in the
vintage of 2017, and in structure, volume, oak and flavor
persistence post with more pliable tannins, the vintage of
2016 is better performed.

Conclusions

The study allowed the elaboration of original
and personalized tasting sheet for appreciation of
organoleptic quality of FN wines. The tasting sheet
was validated during several tasting sessions with the

505 —a— 2017

—e— 2016
—a&— Average

4.5

Fig. 4. Panel 2 by vintage
Puc. 4. Ilasenn 2 1o roay yposkas
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participation of professional tasters as well as with the
participation of consumers. The tasting sheet was applied
to determine the typicality of wines obtained from the
Feteascd Neagri variety cultivated in three geographical
regions and during two harvests.

Between three regions: Stefan Voda region has the
best violet and vegetable tones in aroma and tannins
in flavor. Berry, sweet spices and lactic flavor in wines
of Codru region is performed higher than in wines
of other regions, oak flavor is better than in other two
regions, while tannins are the worst of three regions. In
Valul lui Traian region - plum and black pepper flavors
are the most prominent of three regions, also has better
performance in structure and aromatic persistence post.

In different vintages: 2017 has better berry and
vegetable aroma and flavor, stronger tannins. Aroma of
vintage 2016 is strong at plum, sweet spices and smoke.
The structure, volume, oak and flavor persistence post of
vintage 2016 is better than vintage of 2017.

In this study, the sensory characteristics of FN wine
have more variations in different vintages than different
product areas. Through the sensory evaluation of
different groups, we can get, that sensory characteristics
of FN wine show more differences in vintage, and no
obvious difference have been found in the region. These
results do not show that the difference in three regions
does not exist. The two groups evaluated tannins with the
highest score, and no significant features were found in
the scores of other sensory characteristics. The variety
lacks a strong characteristic, we need more research and
data to get the clearer identity characteristic of FN wine.
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