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Abstract. The research results of changes that happen with aromatic
substances (of terpene alcohols) in apple wine material depending on storage length
of fruit are submitted. The research found that for getting qualitative table wine
materials is reasonable to storage fruit Rubinove Duky sort in the storehouses
without artificial cooling no longer than 10 days.
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Quality of fruit wines and drinks depends on interrelated factors complex.
Light aromatic substances are causing pleasant scent of fruit that appears intensely
only in the process of fruit maturing. These are chemical compounds such as
terpenes, higher alcohols, monocarboxylic acids, esters, ketones and aldehydes, but
they can acetify very fast, turn into polymers, and lose their properties under the
influence of oxygen, storing, yeast etc. [1-3, 7]. The composition of aromatic
compounds some kinds of fruit largely depends on sort, ripeness, growing and
storage conditions. Among many aromatic components there are specific for kind or
sort of fruit. The main role in the scent formation for certain fruit and products for
processing is played by esters, terpenes and aldehydes; higher alcohols and volatile
acids play a minor role [1,4]. In plants, terpenoids synthesized from 20-40moreover
one -two substances are in significant concentrations and other are in quite low. In
most cases the main role in the formation of sortscent fruit and food for processing
belongs terpene alcohols, which are concentrated in fruit in free and bound conditions

[2, 5]. There are data that the intensity of the scent also depends on the concentration



of esters [12]. In fruit juices aromatic substances undergo significant changes: during
crushing, pressing, fermentation esters destruct to organic acids and alcohols,
unstable aldehydes with intense scent and the decreasing of terpenes is observing [3,
4,6,12].

In spring, during the mass harvesting of fruit is not always possible and
reasonable the transportation and processing of large mass of material. According to
the main rules of fruit apple wine production before processing fruit should be on the
raw plat form no more than two days [9], when under the current technological
instruction in production of juices is allowed to store apples of autumn-winter sorts
on the raw platform during 5-7 days and for 40-60 days with the temperature 0-3 °C
in cooling storages [11]. Fruit raw often storage in the specialized storage houses
with or without artificial cooling. There are not enough data about impact of storage
length on the amount of juice and change of terpene compounds concentration in
apple wine materials, quality and suitability of fruit to processing. This was the
reason to research.

Goal — the research of impact on amount of juice by apples storage length in
the specialized storage house without artificial cooling, scent formation and quality of
fruit wine materials.

Material and methods of the research. The research is done in the laboratory
of innovative food technologies Institute of Horticulture (IH) NAAS, department of
storage technology, processing and product standardization at the B. V. Lesyk of
NULES of Ukraine and at the department of storage technology and processing of
fruits and vegetables Uman National University of Horticulture. Apples Rubinove
Duky sort (selected as an example of high technological reserve of aromatic
substances) is on the stage of maturity crew were laying on short-term storage at
research farm «Novosilky» Research Institute NAAS. Raw for processing was stored
in specialized storehouse without artificial cooling in containers (200-220 kilo). Fruit
for processing selected with an interval 5 days then juice was extracted, settled and
fermented, then it was left for storing in a hermetic container. Samples of wine

materials (WM) which were got investigated by biochemical and organoleptic



characteristics. Organoleptic assessment carried out by eight-point scale, the chemical
composition of the wort before fermentation and wine materials were determined by
the methods adopted in winemaking [8, 10].

Results of the research. During storage in fruit happen physiological and
physical processes such as respiration and evaporation of water. Loss of fruit
moisture changes its technological characteristics, especially juice yield. Juice yield
from apples of Rubinove Duky sort at the moment of storage deposition was 62 %, in
10 days it increased by 3 % and was 65 %, but then the amount of juice was
decreasing: on the 20" day of apple storage in the specialized storehouse without
cooling it was by 9 % less.

During the fermentation of apple mash undergoes significant quantitative and
gualitative changes all the biochemical composition. Established that reducing the
concentration of free terpene alcohols (TA) in mash was more than 29 % related —

12 % (figure).
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Figure. Changes of free and bound terpene alcohols (TA) in apple table wine

materials.



In the resulting fruit juices after storage for various terms contained varying
concentration of the aromatics compared with the control (without
storage).depending on the duration of fruit storage. In all samples of fruit juices noted
a concentration decreasing of free terpene alcohols after 10-20 storing days was 5,0 —
8,3 %, 40 days — 16,7 %, at the same time a content of bounded TA was increasing
during fruit storage for 15-20 days by 7,6 % and after 40" day was decreasing by
2,1 %.

Wine materials obtained from the fruit of the varying storage length contain
much lower concentrations of studied substances. Content of free terpene alcohols in
the WM prepared from the fruit after 10-15 days of storage decreased by 6.3 %, 20
days — by 25,2 %, 30 and 40 days — by 27,2 % and 29,7 % respectively. Content
bounded terpene alcohols barely decreased after 20 days of storage at 1.2 %, after 40
days at 5.8 %, the data value within the error of research. These changes are
associated with a lower content of these substances for fermentation, oxidation of free
terpene alcohols to less non-aromatic substances, but at the same time bounded
terpenoids are changing into free.

Samples of apple table wine differed in optical density (transparency) and
organoleptic marks (table).

Organoleptic indexes of apple table WM from Rubinove Duky

Storage, day Characteristic of wine materials dergliott;caDl m-l;?iuggll
y 420 )
control . .
light opal, harmonious aroma, full taste 0,41 7,90
sample
5 light opal, harmonious aroma, harmonious taste 0,40 7,90
10 :;%ttw; opal, expressed varietal aroma, harmonious 0,40 7.80
15 ?aiiltle’ expressed varietal aroma, full harmonious 0,44 779
20 opal, expressed varietal aroma, full taste 0,48 7,75
opal, less expressed aroma than control sample and
25 sample No4, notfull taste 0,50 7.65
30 opal, less expressed aroma than control sample, not 0,55 7.60
full taste
35 muddy sample, aroma is weak(_er than the storage of 0.60 750
25 days, the taste has light foreign tones
40 mud_dy sample, weaker aroma, the taste has light 0.62 745
foreign tones




Analysis of the data revealed that transparency WM made from the fruit after
15 days storage worsened by 10 %, 20 days — by 20 %, after 40 days — by
51,2 %.0rganoleptic indexes of WM which were got from apples after 10-20 days
storage were at 0,10-0,15 points lower than the control sample, after 30 and 40 days
storage they decreased respectively by 0,30 and 0,45 points.

Conclusion. The amount of juice from apples of Rubinove Duky sort after 10
days storage increases by 3 % but for further storage it decreases. The result of the
research of changes terpene alcohols during fermentation of apple table wine
materials set that a free terpene alcohols concentration decreases by 29 % but
bounded just by 12 %. To prepare quality apple table wine materials advisable to
minimize the storage time before processing fruits. If necessary, it is advisable to
keep the fruit of Rubinove Duky sort maximum 10 days, which doesn’t degrade the
quality of wine materials. Prolonged storage from 20 to 40 days causes a significant
decreasing of free terpene alcohols (40 %) and bounded (15 %) in wine materials, the
juice yield decreases by 9 % and quality in general. Making wine materials from the
fruit after storage leads to reduced transparency (optical density), after 15-20 days by
10% and 20 %, and after 40 days by 51,2 % that negatively effect on the
organoleptic properties and quality of wine materials. The data is expedient to
consider when planning storage and processing of apple fruit to produce quality and

competitive domestic products, including fruit alcoholic beverages.

List literature

1. AOnypazakoBa C. X. buorene3 TepneHOUIHBIX COEAUHEHUM JPOXOKaMH /
C. X. AbnypazakoBa, T. M. ®omuuena, C. I1. Xakumona // U3Bectus By3oB. — 1982.
— Ne2(145). — C. 134-135.

2. BoiinexiBebkuit B. 1. 3anexHICTh SKOCTI S0TyYHUX CTOJOBHX BUHOMATEplaliB
Bix pacu npikmkiB / B. 1. BoiinexiBcekuit / Hayk. BicH. HamioHaibHOTO arpapHoro
yHiBepcutety. — 2000. — Bun. 31. — C. 191-193.

3. BoiinexiBchkuit B. 1. BMICT TeprieHOBHX CIIUPTIB y COKaxX 3aJ€KHO BiJl COPTY
a0y / B. 1. BoinexiBcokuit // HaykoBuil BicHuk yHiBepcutery im. T.IlleBuenka. —
2003. — C. 36-39.

4. bunpko M. B. Tepnenst u ux poap B apomare BuH / M. B.bumibko,
B.I'T'epxuxoBa // C6. mnHayd. Tp. “HayuHo-TexHHMUeckwii mporpecc B
arpounnyctpun‘‘. — MI'VIIII. - HUMBuB “Marapay”. — 1997. — C. 121.



5. Kongparenko T. €. 3anexHicTh Ol0XIMIYHOTO CKIaay IUIOMIB SOJIyHI BiX
meteoposoriyaux ymoB / T. €. Konnaparenko, B. 1. BoinexiBcbkuii / HaykoBuii BICHUK
Harrionansnoro arpapuoro yHiBepcutery. — 2002. — Bur. 47. — C. 237-243.

6. OcHOBHbIE MpaBuiia MPOU3BOJICTBA IJIOJIOBLIX BUH / B 0. TEXHOJOTHYECKUX
MHCTPYKIIMI M HOPMATHMBHBIX MAaTEPHAJIOB MO IUIOJOBO-STOAHOMY BHHOJECIHIO. —
Kn. 1: Texnonoruss miogoBo-sroaubix BuH / Ilog pex. A. M. JlutoBueHko. —
Huenponerposck: Cuu, 1998. — C.19-28.

7. JluroBuenko O. M. [TokpatieHHs: 610XIMIYHOTO CKJIaJay KOMIOHEHTIB IJI0JJ0BO-
srigaux BuH / O. M. JlutoBuenko, B.I. BoiinexiBcekmit // HaykoBuii BiCHHK
HarmionansHoro arpapuoro yHiBepcurety. — 2000. — Bum. 24. — C. 165-170.

8. JluroBuenko O. M. BioxiMiunmii ckiaj siOMyYHHX BHHOMATEpiaiB 3aJ€KHO BiJ
BUKOPUCTAHUX (epMEHTHUX mpenapariB Ta @uokynsaHtiB /  O. M. JIuToBY€HKO,
B. 1. BoiinexiBcekuid, B. I1. Uepnasscrkuii // CamiBaunrso. — Bum. 54. — 2002. — C. 222-
232.

9. Meroapl TEXHOXUMHUYECKOTO U MUKPOOUOJIOTHYECKOTO KOHTPOJISI B BUHOIETTUU
/[C. T. Oroponuuk, H. M. I1aBnenko, H. U.bypbsia u np.]; Ilox pen I'. T'. Banyiiko. —
M.: ITumenpom, 1981. — 145 c.

10. TexHOXIMIYHMI KOHTpPOJIb MPOAYKII POCIMHHMIITBA: HaBY. IMOCI0. /
H. T. CaBuyk, I'. I. [Toxnpsros, JI. ®. Ckanenpka [Ta iH.] — K.: Apicteit, 2005. —
256 c.

11. TexHomorudeckass MHCTPYKIIUS IO MPOU3BOJICTBY TUIOJOBBIX U SITOTHBIX COKOB
(KpoMe TUTPYCOBBIX M BHUHOIpagHOro) / B ¢O. TEXHOJOrMYECKUX HMHCTPYKLUU IO
npou3BoAcTBy KoHcepBoB. — T.II: Koncepssl ¢pykroBbie. — U.1. — M., 1992. —
C. 149-222.

12. Rapp A. Natural flavours of wine. Correlation between instrumental analysis
and sensory perception // Fresenins Z. anual. chen. — 1989. — Vol. 334. - T.7. — P.
613-614.

References

1.  Abdurazakova S.H., Fomicheva T.M. & Hakimova S.P. (1982).
Biogenez terpenoidnyih soedineniy drozhzhami [Biogenesis of yeast terpenoid
compounds]. lzvestiya. Proceedings of the universities, 2(145), 134-135. [in
Ukrainian].

2. Voytsehlvskiy V.l. (2000). Zalezhnist yakosti yabluchnih stolovih
vinomaterialiv vid rasi drizhdzhiv [Dependence quality apple table wine yeasts to
race]. Scientific Bulletin National Agrarian University, 31, 191-193. [in Ukrainian].

3. Voytsehivskiy V.I. (2003). Vmist terpenovih spirtiv u sokah zalezhno
vid sortu yabluk [Terpene alcohols content in juices depending on the variety of
apples]. Scientific Bulletin University T. Shevchenko. 36—39. [in Ukrainian].

4, Bilko M.V., Gerzhikova V.G. (1997). Terpeni i ih rol v aromate vin
[Terpenes and their role in the flavor of wine. Collection ollection of scientific works
"Scientific and technological progress in the agro-industry". 121. [in Russian].

5. Kondratenko T.E. Voytsehivskiy V.I. (2002). Zalezhnlst blohImlchnogo
skladu plodlv yablunl vld meteorologlchnih umov [Dependence biochemical



composition of fruits apple on meteorological conditions]. Scientific Bulletin of
National Agrarian University. 47. 237-243. [in Ukrainian].

6. Litovchenko A.M. ed (1998). Osnovnyie pravila proizvodstva plodovyih
vin. [Basic rules for the production of fruit wines] The book. 1: Technology fruit
wines. Dnepropetrovsk: Sich. [in Russian].

7. Litovchenko O.M., Voytsehivskiy V.l. (2000). Pokraschennya
biohlmichnogo skladu komponentiv plodovo-yagldnih vin [Biochemical composition
of apple wine, depending on the used enzymes and flocculants]. Scientific Bulletin of
National Agrarian University, 24. 165-170. [in Ukrainian].

8. Litovchenko O.M., Voytsehivskiy V.l., V.P. Chernyavskiy (2002).
Biohimichniy sklad yabluchnih vinomaterialiv zalezhno vid vikoristanih fermentnih
preparativ ta flokulyantiv. [Biochemical composition of apple wine, depending on the
used enzymes and flocculants]. Sadivnitstvo — Horticulture, 54. 222-232. [in
Ukrainian].

9. Ogorodnik S.T., Pavlenko N.M., Buryan N.I. et all. (1981). Metodi
tehnohimicheskogo i mikrobiologicheskogo kontrolya v vinodelii. [Methods of
techno-chemical and microbiological control in Winemaking]. M.: Pischeprom —
Food processing industry, 145. [in Russian].

10. Savchuk N.T., Podpryatov G.I., Skaletska, L.F. Ninko P.I. ta in. (2005).
TehnohImichniy kontrol produktslYi roslinnitstva. [Techno- chemical control crop
production]. K.: Aristey. 256. [in Ukrainian].

11. Tehnologicheskaya instruktsiya po proizvodstvu plodovyih i yagodnyih
sokov (krome tsitrusovyih i vinogradnogo). [Technological instruction on production
of fruit and berry juices (except citrus and grape)]. The collection of technological
instructions for the production of canned food, 1. 149-222. [in Russian].

12. Rapp A. (1989). Natural flavours of wine. Correlation between
instrumental analysis and sensory perception. Vol. 334, 7, 613-614. [in English].

OOPMYBAHHA APOMATUYHHUX PEYOBHUH Y CTOJIOBUX
ABJIYUYHUX BUHOMATEPIAJIAX 3AJIEZKHO BIJ{ TPUBAJIOCTI
3BEPII'AHHA IIJIOIB

B. BoiinexiBcbkuii, A. Tokap, I. Cmerancbka

Anomauia. Ilpeocmaeneni pezyromamu OOCNIONCEHHS 3MIH  APOMAMUYHUX
pevosun (mepneHosux cnupmie) y aOIYYHUX BUHOMAMEPIANAx 3aeHCHO 8I0 MepMiHy
30epieanHs nnooie. J[oCHiONCEHHAMU BCMAHOBNIEHO, WO OJisi OMPUMAHHS AKICHUX
CMON0BUX BUHOMamepianie O0oYLlbHO 30epicamu nioou copmy Pyb6inoge [lyxu y
cxosuwyi 6e3 wWmyyHo2o 0xon00cetHs He oosuie 10 0io.

Knrouosi cnosa: nnoou, s6nyus, euHomamepianu, mepneHoiou, 30epicantsl, AKiCms



O®OPMUPOBAHUE APOMATNYECKHUX BELHIECTB B CTOJIOBBIX
ABJOYHbBIX BUHOMATEPHUAJIAX B 3ABUCHUMOCTHU OT
JJIUTEJBHOCTHU XPAHEHUA IIJIOJOB

B. BoiinexoBckuii, A. Tokaps, U. CmeTanckasn

Annomayun. Illpeocmaenenvt  pe3yibmamsl  UCCIEO08AHUL  USMEHEHUS
apomamuyeckux eewjecms (mepneHosvlx CNUpPmMos) 8 A0J0UHbIX GUHOMAMEPUANax 8
3aeucumocmu  om NPoOOJHCUMETbHOCMU  XpaHeHus Nn1000s. Hccredosanusmu
YCMAHOBNEHO, YMO O/ NOJYYEHUs KAYeCMEEHHbIX CMON0BbIX GUHOMAMEPUATIO8
yenecoobpasHo xpaHums nioodsvl copma Pyounosvie [[yku 6 cneyuanu3uposanHom
Xpanunuue 6e3 UCKYCCmEeHH020 oXaxcoerus He 6onee 10 cymox.

Knwuesvie cnoea: nnoovl, 5010HA, GUHOMAMeEpUAl, MEPNEHOUObl, XpaHeHue,
Kayecmeo



