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A COMPARATIVE STUDY OF THE TECHNOLOGICAL POTENTIAL
OF SEV ARENI VARIETY AND ARENI CLONE No. 9

A.K. Solomonyan

Armenian National Agrarian University

This study analyzes the physicochemical and colorimetric characteristics of red dry
wines produced from the Sev Areni grape variety and its Clone No. 9, with the objective of
evaluating the impact of clonal variation on the wine quality. Such a research approach is
highly relevant because even within a single traditional grape variety, clonal differences can
significantly influence not only the chemical composition of grapes and wines but also their
sensory and technological properties. The wines were obtained under carefully controlled
microvinification conditions using identical technological processes. This experimental
design minimized the effect of external factors, allowing the comparison to focus
specifically on the role of varietal and clonal diversity. By applying a uniform protocol, the
study ensured that the observed differences could be attributed to genetic factors rather than
winemaking practices. Analyses were carried out in accordance with OIV and EAEU
GOST methodologies and included quantification of ethyl alcohol, total and volatile
acidity, sulfur compounds, as well as phenolic and pigment compounds. Additional
assessment of color intensity and hue provided a more comprehensive understanding of the
wines’ chromatic attributes and allowed for a detailed comparison of their appearance.

The results showed that wines from the parent Sev Areni variety contained higher
levels of alcohol, anthocyanins, and total phenolics, which contributed to deeper coloration,
a richer structure, and greater potential for aging. In contrast, wines from Clone No. 9
exhibited a milder phenolic profile, lower volatile acidity, and enhanced antioxidant
protection, making them particularly suitable for the production of light red and rosy wines.
Overall, the study emphasizes the role of clonal selection in shaping the wine quality and
technological orientation, demonstrating that the targeted use of clones can expand the
product diversity and ensure a stable quality across vintages.
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Introduction. The use of grape varieties and clones is widespread in global
winemaking practice. Certain grape varieties and their clones, when transferred
from traditional growing regions to different climatic zones, demonstrate their
productive potential without compromising the raw material quality [1-3].
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Since wine grape varieties are propagated vegetatively, they can exhibit
spontaneous mutations over time. When such natural changes have significant
phenotypic effects, the resulting plant may possess valuable traits, which forms the
basis for clonal selection and reproduction [4].

Over the past two centuries, clonal selection has contributed to improving
vineyard health and productivity, including yield, early ripening, flavor, and color
[4, 5].

The core of this process lies in the identification and analysis of variants
with mutational origin that differ morphologically and economically-biologically.
A plant can be considered a clone only if the altered phenotypic characteristics are
retained across vegetative progeny, demonstrating hereditary stability. Clones of a
single variety differ from the general population through improved grape
characteristics and the higher quality of wine produced from them [6]. Certain
selected clones of the Chardonnay variety characterized by high yields and large
cluster mass tend to produce lower quality wines compared to clones with lower
yields [7].

Grape quality at harvest is the primary factor that later influences the wine
quality. Grape ripening begins with veraison and ends with harvest. Studies show
that different clones of the same variety may differ significantly in their chemical
composition. Some clones are capable of producing wine that differs in color,
aromatic profile, and phenolic composition [8].

Wine is considered a complex product whose quality depends on its
chemical composition. This composition is significantly influenced by the grape
variety [9], cultivation methods [10,11], fermentation conditions [12], vineyard
geographic location-related to soil and climatic characteristics [13-15],
winemaking technologies [16], and the quality of grapes used [17, 18]. Red wine is
produced from red grape varieties. It differs from white wine not only in color but
also in body and astringency. Red wine is richer in extractable compounds from the
solid parts of grapes [19].

Red wines are characterized by a color range from deep pink to garnet
(typical of young red wines), to brick-red (mature red wines), and brown (long-
aged red wines) The pulp of almost all red grape varieties has a whitish-pink color,
and the red color of the wine is due to pigments (coloring substances) present in the
grape skins [20].

Sev Areni is classified as a late-ripening wine grape variety. The aim of this
study is to examine the physicochemical parameters of red dry wines produced
from the Sev Areni variety and its Areni Clone No. 9, which will allow for the
identification of their production potential.

Materials and methods. For this study, the Sev Areni grape variety and its
Clone No. 9 were selected. The latter was cultivated in a collection vineyard
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located in the town of Echmiatsin, established for the preservation of Armenian
grape varieties.

To assess the industrial potential of the selected variety and its clone, grape
harvesting was carried out in the autumn of 2024. The harvest and grape
transportation were conducted using small crates to ensure the preservation of the
fruit quality and minimize the risk of damage. The ripeness of the grapes was
verified, and the mechanical and chemical composition of the selected variety and
clone were measured and analyzed.

Wine production from the grapes was carried out using micro vinification
methods under the conditions of the Experimental Laboratory of Brewing and
Distillation at the Armenian National Agrarian University.

After destemming, the grapes were crushed, and the must was transferred
into fermentation and maceration vessels. To ensure a faster and more vigorous
fermentation, 3 g/dal of dry active yeast of strain AS-2 was added to the must.
During fermentation, periodic punch-downs of the cap were performed to facilitate
the efficient extraction of soluble compounds. Fermentation was carried out at a
controlled temperature of 25°C. The total maceration time was 10 days.

Upon completion of maceration, the wine was separated from the marc using
a basket press and transferred for completion of alcoholic fermentation. After
fermentation, the wine was racked to separate it from the yeast lees, treated with 50
mg/dms3 of sulfur dioxide, and placed under resting conditions.

The physicochemical parameters of the wines produced from the Sev Areni
variety and its Clone No. 9 were analyzed in accordance with OIV and EAEU
GOST methodologies. Color characteristics were determined using a UNICO 2802
UV/VIS spectrophotometer at wavelengths of 420, 520, and 620 nm, using a
cuvette with a path length of 1 cm [21,22].

Results and discussion. It is well known that the wine quality is directly
related to the quality of the grapes used in its production. Therefore, the quality and
characteristics of the wine must be directly linked to the chemical composition of
the grapes [23, 24].

Within the framework of this study, a comparative evaluation was carried
out on the physicochemical parameters of wines produced from the Sev Areni
variety and its Sev Areni Clone No. 9, with the aim of revealing the impact of
clonal selection on the wine quality characteristics.

The harvested grapes showed the following physicochemical parameters:
For the Sev Areni variety, the sugar content was 18.3%, while in Clone No. 9, it
was 17.6%. The titratable acidity was 5.12 g/L and 4.57 g/L, respectively, and the
pH values were 3.58 for Sev Areni and 3.71 for Clone No. 9.
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Table
Physicochemical parameters of the wines

Parameters Unit of - Wine -
measurement Sev Areni Areni Clone No. 9
Alcoholic % 11.1+0.2 10.7+0.2
strength
Total acidity g/l 3.98+0.02 4.70+0.02
(pH) - 3.75+0.015 3.70+0.015
Reducing sugar g/l 0.15+0.015 0.15+0.015
Volatile acidity g/l 0.68+0.02 0.42+0.02
Aldehydes mg/l 23.76+0.01 24.64+0.01
Acetals mg/l 30.68+0.02 35.4+0.02
Free SO, mg/l 7.36+0.25 8.32+0.25
Total SO, mg/l 31.36+0.3 32.0+0.3
Reductions SO, mg/l 3.84+0.21 4.48+0.21
Total Phenols mg/l 646.84+4.5 541.14+4.5

The results obtained indicate that the wine musts from Sev Areni and Sev
Areni Clone No. 9 exhibit similar physicochemical properties; however, there are
some notable differences that may influence the quality, storage stability, and
sensory characteristics of the wines.

Alcohol content: The Sev Areni sample contains 11.1% ethanol by volume,
while Clone No. 9 has 10.7%. This difference in alcohol content may be attributed
to varying levels of grape ripeness.

Both samples have minimal residual sugar content (0.15 g/dm3), which is
characteristic of dry wines. The data on active acidity (pH) and titratable acidity
indicate that both wines have nearly comparable acid balances: pH values of 3.75
and 3.70, and titratable acidity of 3.98 g/dm? and 4.70 g/dm3, respectively These
parameters contribute to the biochemical stability of the wine, as well as its
perceived freshness. Based on these results, it can be concluded that Clone No. 9 is
more suitable for producing light red and rosy wines.

A significant difference is observed in volatile acidity: Sev Areni contains
0.68 g/dm3, whereas Clone No. 9 contains 0.42 g/dm3. The relatively low content of
volatile acids in Clone No. 9, likely related to its chemical composition, may be
considered one of its distinctive features.

The total and free sulfur dioxide contents in both samples comply with
international standards, not exceeding the permissible limits. Free sulfur dioxide is
slightly higher in Clone No. 9 (8.32 mg/dm?3), which may ensure better storage
stability. The higher content of reductants (4.48 mg/dmg?) also indicates a higher
level of antioxidant protection, preventing wine oxidation.
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Clone No. 9 also shows slightly higher concentrations of both aldehydes and
acetals, which may be related to the characteristics of the grapes and fermentation
process. These compounds can impart structure, smoothness, and a developed
aroma to the wine, particularly acetals.

A significant difference is observed in total phenolic content: Sev Areni
contains 646.84 mg/dms, while Clone No. 9 contains only 541.14 mg/dma.
Phenolic compounds play a critical role in color stability, antioxidant properties,
and tannin structure formation in wine. The lower phenolic content suggests that
Clone No. 9 is more suitable for producing lighter red and rosy wines.
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Fig. 1. Phenol content in the fruit juice—wine system of Sev Areni variety and Areni Clone
No. 9 (mg/l)

Figure 1 shows that the data indicate that both the Sev Areni variety and
Areni Clone No. 9 samples exhibit significant differences in total flavonoid
content, with the parent variety showing a higher amount. However, the results
suggest that the flavonoids in the Sev Areni variety tend to precipitate, as the final
flavonoid content in the wines is almost equal. The total flavonoid content in Sev
Areni was 2354.3 mg/dm3, whereas in Clone No. 9 it was 2153.6 mg/dm3. This
indicates that the parent variety is potentially richer in polyphenolic compounds,
but during the technological process, the decline in flavonoid content is more
pronounced in the Sev Areni variety.

The flavonoid content remaining in the wine musts was relatively similar, at
340.60 mg/dm3 in the parent variety and 339.56 mg/dm? in Clone No. 9. This
demonstrates that the retention of flavonoid compounds in the final winemaking
product-the wine-is related to varietal characteristics.
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Fig. 2. Anthocyanin content in the fruit juice-wine system of Sev Areni Variety and Areni
Clone No. 9 (mg/l)

As shown in Figure 2, the total anthocyanin content in the Sev Areni sample
was 705.13 mg/dm?3, whereas in Areni Clone No. 9, it was 254.60 mg/dm?. These
data indicate that the parent variety is approximately three times richer in pigment
compounds, which significantly contributes to the intense coloration of the
resulting wine. This difference is genotypic and may also be attributed to variations
in grape skin structure, the intensity of pigment synthesis, and the mechanisms of
pigment accumulation.

The extractable anthocyanin content in the Sev Areni sample was
505.06 mg/dm3, while in Clone No. 9, it was only 83.97 mg/dm3. This indicates that
not only does Sev Areni have a higher total anthocyanin content, but these
pigments are also more readily released into the must during crushing. This may
also reflect a higher solubility of the skin pigments in the parent variety.

The anthocyanin content in the wine must was again higher in Sev Areni-
72.40 mg/dms3, compared to 35.33 mg/dm? in Clone No. 9. Although a significant
portion of anthocyanins is degraded or transformed into more stable pigments
during winemaking, the rich pigment composition of the initial raw material allows
for the production of wines with stable color and strong organoleptic properties. In
contrast, Clone No. 9 may be more suitable for the production of lighter red and
rosy wines.
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Fig. 3. Color composition, %

Figure 3 shows that the red component, which is determined by
anthocyanins and serves as a key indicator of a wine’s freshness and brightness, is
higher in the Sev Areni sample-37.44%, whereas in Clone No. 9, it is 34.0%. This
indicates that Sev Areni wine possesses a more vivid red hue, which is more
typical of young and fresh wines.

Overall, the analysis of the color composition demonstrates that Sev Areni
wine exhibits a deeper red coloration, while the wine produced from Sev Areni
Clone No. 9 is characterized by a lighter red color.

Conclusion. The results of the study revealed that both the Sev Areni parent
variety and Clone No. 9 demonstrate oenological potential, yet they exhibit
different technological orientations. Sev Areni is characterized by a higher alcohol
content, a greater concentration of phenolic and anthocyanin compounds, and an
intense red color, all of which contribute to the production of deeply colored,
structured, and full-bodied red wines.

In contrast, Areni Clone No. 9 displays a milder phenolic profile, lower
volatile acidity, and higher storage stability, making it more suitable for the
production of light red and rosy wines.

The data obtained confirm the significant impact of clonal selection on
shaping wine quality and typicity. These findings play an important role in the
technological valorization of local grape varieties and the stylistic diversification of
Armenian wines, supporting the sustainable development of Armenia’s
winemaking sector based on scientific foundations.
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«UtY Ureub» SEUUYE T4, «ULTULP ULAU Ne9»-b SELALNSMUYUL
NNSELShULLE P ZUUGUUSUYUL NRUNRULUUR NRESNRL

U.4. Unjnuniyui

dhpnusyk) Eu «Ul Upkup» jpwnnnh wwbuwlhghg b tpw «9nt Ne9»-hg unwugqus
Yupuhp whwwwy ghthtbph $hqhwphuhwlwh b gnibught gnigwihpubpp tuwnwy
niuktwny quuwhwwnbint Yintwyhtt wwppbpuwlubph wopkgnmpniip ghine npuyh Jpu
‘Ldwt Uninkgnidp Juplnp k, pwth np tnyuhuly dby b tnyt wjwinujwb nkuwlh thpund
Yintughtt  wwppbkpulubpp  Yuwpnn b bkwlwbnpkt  thinpul] htywbu  phdhufub
pununnpnipiniip, wjuybu b ghint qquyujut b nkjuninghwljwt hwnljwuhoutpp: @huht
unugyky bt Upypnghbgnpsmpjut  wwplwbbbkpmd  Gnyt wkbnnghwlwi
gopéplpwgutpny, phusp htwpwynpnipmit ' wdbk] pugwunk] wpuwphtt gnpénuubph
wqplignipiniip b hunwynpkt wpwtdtwgub] mkuwluyht b §intwght wwppkpnipmniatph
nhpp: Uju hwdbdwwnwlut dbwswthp httwpwynpnipmnit £ wwjhu wpwyl) huwnwul
hwulwuwnt, pt  hyywhuh wqpbgnipmit  niuth  ghubwphuljut b Ynbuwght
puquuquinipniip  Yyhpptwjui  wpunwnpuiuph npwyh  Jpu: dhpnidnipnibubpp
Juwwnwpdt ku OIV b BUSU Q@OUS dkpnyutpny tkpunkim] tphy ughpup, pighwingp b
gunnn ppynipjul, sdUpwiht vhwgnipmitibph, piyybu twb Eunjughtt b whqukunwht
dhwgnipniuubph pwbwlwlwl npnonudubp: Tpwgnighy niunidtwuhpdly Bu gnyuph
hunktupympitp b bpwigp, htsp htwpwnpuipmit £ wdl] wnwbwne wowyly
wdpnnowlwb wuwwnlkp ghthubph gnibiwghtt punipwqpbph dwuht:

Upmyniputipp gnyg L gy, np «Ub Upkup» dugp nbuwlhg unwugyws ghuhubpp
wupnitwlnud o wykh pupdp wynhn), winnghwbbp b pinhwunip $kunjubkp, hugp
wwywhnymd E wydbih hunbuuhy gnitwynpnid, hwpniun jurmiguép b wykh ks
wnunkighw) wwhdwi m hikguwb hudwp: «dni Ne9»-hg unwgfus ghthubkpp, hpkbg
htppht, punipugpynid B wydbh dind dhunjuyhtt punuppmipyudp, gudp gunnn
pRYnipjudp b pupdp hwljwopuhnutnuyhtt yuwonmyudusnipjudp, husp npuip wykh
bywnwljuwhwpdwp E gupdund phpl jupdhp b Juppugnyb ghthubph wpnwunpnipyut
hwdwp: Niunidtwuhpnipiudp shpnunpynid £ §intwght ptnipnipjub nipp ghine npuih b
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ukutnnghwlwt nuynjusmpjul Atwnpdwi gnpspupugnid’ gnyg wwny, np &how
punpjus Ynuubpp Jupnn b byuwunbk] wpunwnpuiph puquuquinipeutp, onijugh
wwhwugttphtt hwdwywunwuppwttgdwip b pupdp npulh Juynit ywhwywidwbp:

Unwihgpughll punkp. <«Uu Upkup», «Upkuh Ynt Ne9», ghth, fuwnnnh wnbuwl,
Yntwyghtt pnpnipnil:

CPABHUTEJIBHOE UCCJIIEJOBAHUE TEXHOJIOTHYECKOI'O
IHOTEHIHUAJIA COPTA “CEB APEHN” U KJIOHA “APEHMU Ne9”

A.K. CojioMmoHsTH

B JAaHHOM  WCCIIEIOBAaHMM  AHAIM3UPYIOTCS  (PU3HKO-XMMHYECKHE |
KOJIOPHMETPHIECKUE TTOKAa3aTeNIN KPAaCHBIX CYXHX BHH, NOJYYEHHBIX U3 BHHOTPaaa cOpTa
“CeB Apenn” u ero kioHa “Ne9”; ¢ Lenbl0 OLIEHKM BIUSHUS KIOHANbHBIX pa3ivuui Ha
Ka4ecTBO BHHA. Takoi moaxox nmeer ocodboe 3HaUCHHE, TOCKOJIbKY Aake BHYTPH OJTHOTO U
TOTO € TPAAUIOHHOTO COPTa KJIOHAJIBHBIC BapHallMi MOTYT CYIIECTBEHHO N3MEHATH KakK
XUMHYECKHH COCTaB, TaK M OPraHOJENTHYECKHE M TEXHOJIOTWYECKHE XapaKTePUCTHKHU
BUHA. BUHO OBLIO MPOM3BEAECHO B YCIOBHUAX MHUKPOBHHH(UKAIIMK C HCIIOJIB30BAHHEM
OJIMHAKOBBIX TEXHOJIOTHYECKUX MPOIIECCOB, YTO MO3BOJIIIIO UCKIIOYUTh BIMSHUE BHEIIHUX
(akTOPOB M BBIICTUTH HMEHHO POJIb COPTOBBIX M KJIOHAJIBHBIX pa3nuyui. Takoi
AKCIIEPUMEHTAJIbHBIN JIM3aiH 00ecIeYnBacT JOCTOBEPHOCTh BBIBOJIOB M IMO3BOJISIET OoJjiee
YETKO TOHATH, KAKMM 00pa3oM IeHeTHYECKOE M KJIOHAJIbHOE pa3HOOOpa3ue oTpaskaeTcst Ha
KOHEYHOM KayecTBE NpOAYKTa. AHaiu3bl mnpoBoawiuchk no Meronukam OIV u EADC
I'OCT, Brirouasi KOJMYECTBEHHOE OIpEeIeNiCHHe JITHIOBOTO CIUpTa, OOMmIeH W JeTydei
KHCIIOTHOCTH, COEIWHEHHH Cepbl, a Takke (CHOIBHBIX M IUTMEHTHBIX COEAWHEHUIL.
JlOIOTHUTENBEHO MCCIIEI0BAIIICH TI0Ka3aTe Il HHTEHCUBHOCTH OKPacKH M OTTEHKA, YTO JIAJI0
BO3MOXXHOCTh ~MOJIyYUTh OoOjiee [OJHOE MPEACTaBICHHE O KOJOPUMETPUUYECKUX
XapaKTepUCTHKAX BHH.

Pe3ynpTaThl mokasanu, 4YTO BUHA U3 MaTepUHCKOTo coprta “CeB ApeHu” cojaepkaiu
Ooiee BBICOKHE YPOBHM AJIKOTOJS, AHTOIMAHOB M OOMMX (PEHOJIOB, 00ECTICUYMBAFOIINX
HACHIIIEHHBIH I[BET, TUNIOTHYIO CTPYKTYPY ¥ OONBIINI MOTEHIHAN IS BRIJICPKKH. BuHa u3
KiIoHa “ApeHn Ne9” wnmenu Oosee MATKHH (DEHONBHBIA NPOQUIb, HHU3KYIO JIETYy4YYIO
KHCJIOTHOCTb Y MOBBIIICHHYI0 QHTHOKCHIAHTHYIO 3allUTy, YTO JAENaeT UX MOAXOMSIIUMHU
JUIS. TIPOM3BOJICTBA JIETKMX KPAacHBIX M PO30BBIX BHH. TakuMm 00pa3oMm, HccieqoBaHHe
NOAYEPKUBAET BAXHYIO POJIb KIOHAJIHHOTO OTOOpa B ()OPMHUPOBAHMM KadecTBa BHHA U
TEXHOJIOTHYECKO HAaIpaBJICHHOCTH, JEMOHCTPHPYS, YTO NPaBHJIBHBIM BHIOOD KIIOHOB
CHOCOOCH PacUIMPUTh ACCOPTUMEHT U MOBBICUTH CTAOMIBHOCTB TPOTYKIIHH.

Kniouesvie cnosa: CeB Apenu, kioH ApeHun Ne9, BuUHO, COpPT BHHOTpaja,
KIIOHAJILHBIIA 0TOOP.
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