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STRUCTURE AND SOME BIOCHEMICAL
CHARACTERISTICS OF QUINCE FRUITS (CYDONIA
OBLONGA MILL.) FOR BREEDING CULTIVATED
IN THE CONDITIONS OF THE MOSCOW REGION
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O.A. Sorokopudova, T.D. Nozdrina

In accordance with the policy of the Russian Federation, which, on the one side,
is aimed at maintaining health and increasing the life expectancy of the country’s
population, and, on the other side, at import substitution, the maximum use of the food
potential of domestic plants is required. One such plant is the quince (Cydonia oblonga
Mill.). The range of wild quince is concentrated only on the Western and Southern
coasts of the Caspian Sea. The aim of this work is to study the firuits of quince, cultivated
in the conditions of the Moscow region and establishing the possibility of using it in
breeding. The structure, morphometric and biochemical characteristics of quinces fruits,
growing in the Moscow region, have been studied. It is shown that quince fruit well in the
conditions of the Moscow region. Quinces fruits, ripen in the conditions of the Moscow
region, have a typical morphologo-anatomical structure, the content of absolutely dry
matter comparable with cultural forms, as well as a high content of ascorbic acid.
The increased content of ascorbic acid in the fruits of quince plants, resistant to the
conditions of the Moscow region, allows us to recommend them for use in breeding,
to obtain high-vitamin cultivars. Nutritional use of fruits of quince can be non-waste,
because both pericarp and seeds are rich in biologically active substances, there is a
possibility of additional extraction of oils from oilcake after using the fruit pulp. Under
the conditions of import substitution, the competitiveness and economic benefits from
the use in the food industry of significantly smaller fruits of the quince, introduced in the
northern regions, compared to imported fruits have been presuppose.
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Hayunas crarbs

CTPOEHHUE U HEKOTOPBIE
BUOXUMHUYECKHUE OCOBEHHOCTH ILJIOJIOB ABBI
(CYDONIA OBLONGA MILL.), KYJIbTUBUPYEMOM
B YCJIOBUAX MOCKOBCKOI'O PEI'HOHA,

U BO3MOXXHOCTH EE UCITOJIb30BAHUS
B CEJIEKLIIMH

E.B. Conomonosa, H.A. Tpycos, B.H. Copoxonyoos,
0.A. Copokonyoosa, T./l. Hozopuna

B coomeemcmeuu ¢ norumuxoi P®, ¢ 00HOU cmopoubl HAnpasienHoll Ha
coxpanenue 300p08bs U ygeauuenue npoOoINCUTENbHOCTNU JHCUSHU HACETeHUs
cmpanvl, a ¢ Opyeoll - Ha UMROPMO3aAMelueHue, mpedyemcs MakCUMAIbHOE UC-
nonb308aHUe NUWEB020 NOMEHYUANA omeyecmeenHvlx pacmenuti. OOHum u3 ma-
Kux pacmenuil sensiemcs aiea ooviknosennas (Cydonia oblonga Mill.). Apean
ouxopacmyuyetl atlgbl COCPEOOMOUECH AU HA 3aNAOHOM U I0HCHOM NODEPEICHLIX
Kacnuiickoeo mops. Lenv pabomul - uzyuerue nio0o aiigbl 0ObIKHOBEHHOI, 6bl-
pawusaemoll 8 yciosusax Mocko8cko2o pecuona, u ycmaHnogieHue 03mMoACHOCMU
ee UCNOb306anUs 8 celeKyuonnol pabome. H3yuenvt cmpoenue, moppomempu-
yeckue u OuoXuMuIecKue XapaKkmepucmuxu nio008 atigvl, NPouspacmaiowjell 8
Mockosckom pecuone. Ilokazano, umo aiiea xopowo nI0OOHOCUM 8 YCLOBUAX
Mockosckoeo pecuona. Ilnoovl aiiewl, cozpesaroujue 8 ycaosusx Mockosckozo
peauona, umelom munuiHoe MopponI020-aHamomMuieckoe Cmpoenue, cooepicd-
Hue abCcoMOMHO CYXUX 8euyecms, CPAGHUMOE C KYIbIMYPHbIMU QopMaMu, a mak-
Jice 8biCOKoe cooepaicanue ackopounoeol kuciomol. Ilogviutennoe cooepaicanie
ACKOpOUHOB0U KUCTIOMbL 8 NI0OAX PACTEHULL aligbl, YCMOUYUBHIX K YCa08usim Mo-
CKOBCKO20 Pe2UoHa, NO360J14en PeKOMEHO08AMb UX 0151 UCHONb308AHUS 8 CENeKYUU
OJ15L NONYYeHUs! 8blCOKOBUMAMUHNBIX copmos. [luwesoe ucnonvzosanue niodos
aiesl modcem Oblmb 6€30MX00HbIM, MAK KAK U OKOJONI0OHUK, U cemena bo2ambl
Ouonocutecky aKmuHbLIMU 6eUecmeaml; eCimb G03MONCHOCHL 0ONOTHUMENb-
HO20 U36IEYEHUs MACIA U3 ICMBIXA NOCAE UCTIONLI0BAHUS PPYKMOBOU MAKOMU.
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B ycnosusx umnopmozameujenus npeononacaemcsi KOHKYpeHmoCcnocooHocmy u
9KOHOMUYECKASL I PEeKMUSHOCHb OM UCNONL30BAHUS 8 NULYEBOU NPOMBIULIEHHO-
CMU 3HAUUMENbHO Oonee MEIKUX N10008 Allgbl, UHMPOOYYUPOBAHHBIX 8 CEGEPHBIX
peauonax, no cpagHeHuio ¢ UMNOPMHLIMU NI00AMU.

Kniouegvle cnoga: cenexyus, atiga; nioovl, Mop@ono2o-anamomuieckoe
cmpoenue, cooepaicanue ackopounosou kuciomel, Mockogckuii pecuoH
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In accordance with the policy of the Russian Federation, which, on the
one side, is aimed at maintaining health and increasing the life expectancy of
the country’s population [8], and, on the other side, at import substitution, the
maximum use of the food potential of domestic plants is required [23]. There
are numerous reports that ascorbic acid and fiber deficiency is found in more
than half of Russians [12, 13, 15]. It is possible to qualitatively and quantita-
tively enrich the diet of the population of Russia by introducing new or used,
but little-spread plants, especially woody ones, into industrial plantations. In
replenishing the assortment of food plants, a significant role is played by the
introduction of wild species in botanical gardens. Species with a wide ecological
adaptation in cultural conditions are of particular value, because yield, size of
fruits and the accumulation of useful nutrients in them depend on climatic con-
ditions. It has been established that many introduced plants, including valuable
food plants, grow well in the conditions of the Moscow region [23]. One such
plant is the common quince (Cydonia oblonga Mill.).

Quince belongs to the Rosaceae Juss., tribe Maleae Small, the monotypic
genus Cydonia Mill., represented by one species. C. oblonga is a shrub or tree
1.5-7 m tall, with a spherical crown and numerous root shoots. Quince is char-
acterized by ecological plasticity and rather high resistance to abiotic stressors.
The life expectancy of a quince is 35-60 years. The productive period of plan-
tations lasts up to 20-30 years. [2, 3, 6, 11].

The origin of quince is connected with Eastern and Southern Transcauca-
sia and nearby regions of Western Asia and Iran. The range of wild quince is
concentrated only on the Western and Southern coasts of the Caspian Sea. In
culture, quince is common in the southern republics of the Caucasus and Cen-
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tral Asia, in the countries of Western and Southeastern Europe, Moldova and
southern Ukraine, in Western Asia, Iran and Afghanistan, in the Balkans and
throughout the Mediterranean, India, Pakistan, China, Australia, New Zealand,
Africa, North and South America. Over the past 100-150 years, about 700 cul-
tivars and forms of quince have been created in the world, and there are more
than 200 ones in the Russian Federation [11].

For a long time it was believed that the area of quince growth is limited by
the average annual air temperature - 8-9°C and the absolute minimum tempera-
ture -15°C [7]. In Russia, quince is traditionally cultivated in private gardens,
rarely in industrial plantations, mainly in regions with a relatively warm cli-
mate - in the Volga region, Krasnodar Territory, Chechnya and Ingushetia. An
analysis of the literature showed that quince is steadily moving north. It has
been established that quince has no genetic restrictions for breeding winter-har-
dy varieties with large fruits: the genes responsible for fruit size traits are not
linked to winter-hardiness genes. In St. Petersburg, the cultivation of common
quince in open ground has been observed since 1908 [11]. In the Moscow re-
gion, winter-hardy forms of quince are also found, including those growing
in urban conditions [5]. In 2002, at the Russian State Agrarian University -
Moscow Timiryazev Agricultural Academy (MTAA), the first quince variety
(Moskovskaya Susova) was bred and included in the State Register of Varieties
of Russia, suitable for growing in the middle lane, with high winter hardiness
and disease resistance [11]. Since 1939, quince has been undergoing introduc-
tion tests in the arboretum of the Tsytsin Main Botanical Garden of Russian
Academy of Science (MBG RAS) [9]. In 2003, at the fruit station of the MTAA,
more than 20 quince seedlings were planted, grown from seeds provided by A.
I. Rilishkis from the Vilnius University Botanical Garden, Lithuania.

Information about the morphologo-anatomical structure of various parts of
quince, especially its fruits, is relatively scarce and disordered. The fruits are
citron or dark yellow apples. The pulp of the fruit is tart, but sweet and fragrant,
tough due to numerous stony cells, it becomes juicy only after a long matura-
tion. The length of the fruit of cultural forms is 5-15 cm. The mass reaches 1-2
and even 3 kg. In wild-growing plants, the fruits are much smaller: their length
is 2.5-3.5 cm and their weight is about 200 g. In a mature apple, a large num-
ber of seeds are formed in each of the five loculs of quince fruits [4, 14]. About
50% of quince cultivares have fruits above average size (250-350 g), 32% are
large (350-600 g). Large-fruitedness depends on the weather conditions of the
growing season, especially on the availability of moisture, as well as on the age
of the plants, which give smaller fruits over time [3].
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The anatomical structure of the pericarp in the literature is described as
follows. The cells of the epidermis are elongated radially, sometimes divided
across into 2. Under the epidermis, 4 subzones are distinguished. Hypodermis
(subzone I) of several layers of larger, round or oval cells. The tissue has large
intercellular spaces. Below the hypodermis is subzone II of 14 layers of even
larger cells. The widest subzone (subzone III) is observed below, occupying
2/3 of the mesocarp thickness. Its cells are radially elongated, even larger. The
cells of subzones II and III contain druzes, numerous starch grains, and rare
plastids. In the same subzones, there are groups of stony cells (they are absent
in cultivated varieties). The number and size of stony cells increase towards the
center of the fruit. Between subzones III and IV, sclereids form a discontinuous
layer. Subzone IV forms the walls of fetal locules and is represented by loose
thin hypha-shaped cells. The intercellular spaces of subzone IV are very large.
The inner epidermis is composed of narrow long cells of various orientations.
It is noted that large-fruitedness depends on the width of the subzones of pa-
renchymal cells [16].

Pears and apple trees are of great industrial importance. However, unlike
quince, their fruits are well suited for fresh consumption. European authors have
recommendations that quince fruits, due to hardness, acidity and astringency,
should not be eaten without pre-treatment, it is advisable to preserve them in the
form of jam, jam, jelly, liqueurs and marmalade. [24, 25]. In the southern zone
of Russia (in Kabardino-Balkaria, in the Krasnodar Territory, in the Crimea),
quince fruits are also a very valuable raw material for the canning industry,
because they are well stored for 2 to 3 months after harvest in late September
- early October, when there is a shortage of traditional processed products - ap-
ples and pears at canning factories [1].

Quince fruits contain significant amounts of carbohydrates, organic acids,
amino acids, vitamins, tannins, minerals, as well as ascorbic acid (the content
of ascorbic acid increases when quince is grown in the northern regions) and
pectin substances. In account to pectin substances, ascorbic acid and catechins
are well preserved in fresh fruits [11]. Quince fruits are rich in polyphenols.
In ripe quince fruits, flavonols, catechins, and leucoanthocyanins are localized
mainly in the peel (2-3 times more than in the pulp), while chlorogenic acid is
localized in the pulp [21, 22]. The biochemical composition of quince deter-
mines its antioxidant, antimicrobial, and antiulcer effects [18-20]. It is note-
worthy that during the industrial production of jam, the antioxidant properties
of quince fruits do not decrease, although the phenolic profile changes qualita-
tively and quantitatively [17].



Siberian Journal of Life Sciences and Agriculture, Tom 15, Ne6, 2023 111

Currently, quince, unfortunately, is not given due attention. There are prac-
tically no industrial plantations in Russia. The areas occupied by this crop are
insignificant and consist mainly of small scattered plantations, which have al-
most no commercial value. In the production of juices, nectars, jams, imported
fruits are often used, although domestic quince can compete with them. It is
possible that the fruits of quince, widely involved in food production as a raw
material, will be able to satisfy the need of Russians for valuable nutrients, es-
pecially for the most deficient pectin and ascorbic acid.

The aim of this work is to study the fruits of common quince, cultivated in
the conditions of the Moscow region. For a comprehensive analysis of mature
fruits and seeds of C. oblonga, the following tasks were set:

- analysis of their morphologo-anatomical structure (fruits from the arbore-
tum of the MBG RAS and fruits from free sale taken for comparison);

- determination of their morphometric parameters (fruits from the arboretum
of the MBG RAS and from the fruit station of the TMAA);

- determination of the content of air-dry and absolutely dry matter in fruits
(fruits from the arboretum of the MBG RAS and fruits from free sale taken for
comparison);

- determination of the content of ascorbic acid in fruits (fruits from the
arboretum of the MBG RAS and fruits from free sale taken for comparison);

- determination of the content of crude fat in seeds (fruits from the arbore-
tum of the MBG RAS).

In the conditions of the Moscow region, data on the introduction of C. 0b-
longa were obtained. The phenospectrum of the culture is shown, morpholo-
go-anatomical features of plant fruits are revealed, the characters of fruiting,
weight and size of quince fruits are studied. The data obtained make it possible
to carry out breeding work with this culture in the Moscow Region in order to
create horticultural cultivars with a complex of economically valuable traits for
gardeners and farms.

Materials and methods

Objects of study: mature fruits of C. oblonga collected in the arboretum of
the MBG RAS. Experimental quince plants represent their own reproduction
of the MBG RAS, obtained as a result of free crossing of collection plants from
various botanical gardens and experimental stations of the former USSR. For
comparison, imported fruits of C. oblonga from free sale were used. Seedlings
growing in the Schroeder arboretum (TMAA), obtaining from seeds from free
crossing of various cultivars of quince in the Moscow.
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Fresh fruits and seeds were measured using a caliper I1-250-0.05 (measure-
ment error 0,05 mm). The morphometric parameters of the objects (the length
and diameter of the fruit, the length and width of the seeds) were measured using
calipers at the most prominent points on their surface. Seeds and pericarp were
weighed separately on a Pocket Scale ML-A03 after drying at a temperature of
20-25°C to an air-dry state.

Material for morphological and anatomical studies was fixed in a 70 % eth-
anol solution. Peeling of skin, longitudinal and transverse sections of fruit and
seeds were performed manually using a Gillet razor blade. The water and glyc-
erin unpainted preparations prepared from them were studied with the use of a
Biolam LOMO light microscope with camera attachments as light modifiers.
Observation results were documented by pictures taken using a Canon EOS
650D camera with a Sigma 150 mm 1: 2.8 APO Micro DG HSM macro lens.

The content of air-dry and absolutely dry matter in fruit and their parts was
investigated on the standard methodology [10]. Samples were weighed on an
electronic Pocket scales ML-A03, ground them in an electric grinder (ZMM),
and dried in a SUPRA DFS-211 drying oven.

The content of ascorbic acid in the air-dried fruit was determined by the
iodometric method in accordance with GOST 7047-55 by the way of titration
with a solution of iodine potassium (KIO,) the samples for the hydrochloric acid
extracts of plant raw materials (2 % HCI), which were mixed with 1 % solution
of potassium iodide and 0.5 % solution of starch [15].

The determination of the oil content in the samples was performed with the
dry skim residue method. Crude fat had been extracted with chloroform from
the ground air-dried material for two weeks.

The repeat count in the experiments is 5. All the obtained material was pro-
cessed by the methods of variation statistics. The chemicals were commercially
available as pure chemicals.

Additionally, the volume of the seeds occupied in relation to the fruit and the
ratio of the mass of the pericarp and seeds in relation to the fruit were determined.

We also studied mature fruits of C. oblonga collected at the fruit station of
the TMAA. We studied the size and weight of fruits and seeds. The mass of
fruits and seeds, the length and diameter of fruits and the thickness of the peri-
carp were determined. The number of seeds in the fruit was counted, and their
share in the weight of the fruit was determined.

The coldest month of 2020 (year of research) is December, the average
monthly temperature is -4.4°C. The warmest month is June, with an average
monthly temperature of 18.9°C and a monthly rainfall of 159 mm. The max-
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imum amount of rainfall in 2020 fell in July - 175 mm. And the minimum
amount of rainfall fell on April - 29 mm. The average annual temperature was
8.0°C and the annual rainfall was 901 mm. The growing degree days in 2020
(more than 10°C) is 2630°C (table 2).

Table 1.
Average monthly and annual air temperatures and rainfall in Moscow
- |8 |y |8 |B
1S ls |z |zl |2 |2 ]2 (22|25
ZE |E |& | = § S |2 |® |8 |2 |8 |58 |3
g |3 |2 |< == E g8 18 g |7
A ) Z A
t.,°C 0.1 -0.3|3.8|4.8|11.7[18.9(18.7{17.6(13.9|9.2 |2.2|-44]8.0
rainfall, mm | 55 | 40 | 49 | 29 | 160|159 |175| 34 | 65 | 55 | 50 | 31 |901
Table 2.
Growing degree days in 2020
> 0°C >5°C >10°C > 15°C
3132 3084 2630 1891

Results and discussion

Morphologo-anatomical features of mature fruits and seeds of C. oblonga
from MBG RAS and free sale, corresponding to the previously given literature
data, are shown in the fig. 1.

The fruits are spherical apples. Domestic and imported fruits differ in color
(green or yellowish versus yellow, respectively), surface pubescence (present only
in fruits from the MBG RAS) and size (much smaller in the Moscow region).

The epidermis of the fruit is formed by a single layer of small radially elon-
gated cells. The outer walls of the epidermal cells are covered with a rather thick
cuticle layer extending into the anticlinal intercellular spaces. Fruit hypodermis
consists of 5-6 layers of rounded, small, densely located collenchymal cells with
thickened cell membranes. Mesocarp is multilayered. The parenchymal cells are
thin-walled, large, increasing in size and extending radially from the periphery
of the fruit to the center within this zone. Radially more elongated cells of the
parenchyma are located in the middle part of the pericarp. In the thickness of
the pericarp, closer to the periphery, there are small groups of sclereids, sur-
rounded by radially elongated parenchymal cells of smaller size than the main
part of parenchymal cells, and derivatives of vascular bundles. In the middle
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part of the pericarp, there are derivatives of larger vascular bundles, surrounded
by sclereides. Small druses are sometimes presence in the parenchymal cells.
Meso-endocarp is unlignified, relatively soft, «cartilaginousy. It is represented
by thick-walled sclereides and less thick-walled fibers, elongated along the axis
of the fruit, as well as areas formed by relatively small parenchymal cells. In
this zone of the pericarp, there are derivatives of large vascular bundles (ventral
carpel vascular bundles) that are reinforced with sclerenchymal tissue.

mespar

- vb

Figure 1. Morphologo-anatomical structure of fruits Cydonia oblonga collected
in MBG RAS arboretum (a-e) and from sale (f). (a) — side view of fruit; (b) —
longitudinal section of fruit; (c) — cross section of fruit; (d) — anatomical structure of
pericarp (cross section); (¢) — anatomical structure of seed coat (cross section); (f) —
fragment of pericarp with hypha-shaped cells. ¢ — cuticle; d — druses; ep — epidermis;
hyp — hypodermis; mesoend — «cartilaginous» mesoendocarp; mespar — mesocarp
parenchyma; p — pericarp; s — seed; scf — sclerenchyma fibers; scl — sclereides; vb —
derivatives of vascular bundle; vvb — ventral vascular bundle of carpel.

Scale bar: (a-c) - 1 cm, (d-f) — 1 mm.
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In tissues of the pericarp of quince from a free sale (cultivars), long narrow
cells similar to fungal hyphae were found. According to the literature, such cells
are characteristic of the pericarp zone adjacent to the inner epidermis. Such cells
were not found in the quince pericarp from the arboretum of the MBG RAS.

The seed coat is made up of several layers of cells. Exostesta cells are radi-
ally elongated, thin-walled, with transparent contents. Below it there are several
layers of thick-walled elongated cells. The endosperm is well- developed, rep-
resented by several layers of isodiametric polygonal cells without intercellular
spaces. The embryo is differentiated and occupies a large volume. It is repre-
sented by both rounded and radially elongated cells. A large number of vascular
bundles are observed in the embryo.

The results of the study of the size and weight characteristics of fruits and
seeds of C. oblonga from the MBG RAS and from the fruit station of the TMAA
are presented in tables 3 and 4.

The weight of fresh fruits from the TMAA fruit station is 35.53 =£2.42 g. The
sizes of quince fruits from the MBG RAS arboretum and from the TMAA fruit
station are comparable: fruit length is 41.40 + 1.75 and 40.15 + 1.41 mm, respec-
tively; fruit diameter - 46.80+1.24 and 37.4340.79 mm, respectively. The thick-
ness of the quince pericarp from the fruit station of the TMAA is 10.37 + 0.48
mm. In the quince fruit from the fruit station TMAA, there are from 17 to 59 seeds
(32.25+2.03 on average), which is 4.81 + 0.31% of the fruit weight. The mass of
seeds from an air-dry fruit in the arboretum of the MBG RAS is about 14.07%,
while the volume of seeds in relation to a fresh fruit is about 2.7%. The mass of
the pericarp in an air-dry fruit is about 85.93%, respectively. The estimated weight
of 1000 seeds from the fruit station of the TMAA is 51.61 + 2.33 g. The size of
the seeds from the arboretum of the MBG RAS is 7.02 + 0.10 x 3.76 + 0.09 mm.

According to S. V. Klimenko [11], the ratio of pericarp and seeds in quince
depends on the variety, fruit size, degree of maturity, and environmental con-
ditions. Usually, the pericarp accounts for 86.9-91.6% (of which 1.5-2.9% for
the peel), and the seeds - 0.32-2.46% of the fruit. The data obtained by us fit
well into the ratios of fruit parts characteristic of quince.

Water content of C.oblonga fruit parts is characterized by the data from ta-
ble 3. In addition, table 3 contains information about the content of raw fat in
the seeds. Table 5 shows that the water content of the air-dry pericarp of quince
from free sale significantly (according to the t-criterion) exceeds this indicator
for quince from the MBG RAS arboretum. The content of absolutely dry mat-
ter is 62.65+1.03% versus 87.87+0.19%. The difference between the content
of absolutely dry matter in dry seeds is insignificant.
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Table 3.

Morphometric characteristics of fruit of C. oblonga and their parts (MBG RAS)
Characteristic Max | Min M+m,, tm, | V,% | P%
Fruit length, mm 46,00 [ 37,00 | 41,40+1,75 | 4,86 | 9,45 | 4,26
Diameter of fruit, mm 51,00 | 44,00 | 46,80+1,24 | 3,45 | 5,93 | 2,65
Seed length, mm 9,00 | 5,00 | 7,02+0,10 | 0,30 | 14,97 | 2,14
Seed width, mm 5,00 | 2,00 | 3,76+0,09 | 0,24 |22,10| 3,16
Mass of air-dry single fruit, g | 15,58 | 4,34 | 8,01+0,22 0,61 | 3,78 | 32,11
Mass of air-dry single seed, g | 0,028 | 0,022 | 0,02+0,0003 | 0,001 | 1,90 | 8,48

Note: Max — the maximum value; Min — the minimum value; M+mM — the arithmetic
mean and its error; tmM — the confidence interval; V — the coefficient of variation; P —
the experimental accuracy index for the standard 95% confidence level (experimental

accuracy is considered satisfactory at values of indicator not exceeding 5%).

Table 4.
Morphometric characteristics of fruit of C. oblonga and their parts (TMAA)

Characteristic M=m,, tm,, V, % P, %
Fruit weight, g 35,53+2,42 | 5,07 30,51 6,82
Fruit length, mm 40,15+ 1,41 | 2,96 15,74 3,52
Diameter of fruit, mm 37,43+0,79 | 1,61 13,43 2,12
Thickness of the pericarp, mm 10,37+ 0,48 | 1,00 20,58 4,60
Number of seeds per fruit, pcs. 32,25+2,03 | 4,24 28,09 6,28
Share of seeds in fruit weight, % | 4,81+ 0,31 0,65 28,88 6,46
Weight of 1000 seeds, g 51,61 +2,33 | 4,87 20,16 4,51

Note: see table 1.

Quince seeds from the MBG RAS arboretum accumulate about 16% of
crude fat, which indicates the prospects for their use as a source of fatty oils.

Table 5.

Biochemical characteristics of fruit and their parts for C. oblonga (MBG RAS)
Characteristic Max, % | Min, % | M=£m,, % tm,, V, % P, %
gr‘;“rtﬁgtttgf;bsomtely 89,47 | 86,36 | 87.87+0,19 | 143 | 1313 | 0,59
* * * * * *

pericarps, % (64,89%)((59,15%)| (62,65+1,03%) | (2,85%) | (3,67%) | (1,64%)
dcon;f::t;’f;bzgégt:ly 84,50 | 69,53 | 78,1842,58 | 717 | 7.39 | 330
%ry > [(83,63%)](75,00%)[ (79,06+0,93%) | (5,10%) | (5,20%) | (2,32%)
Contentof crude fat | 55 | 1395 | 1578+1,50 | 4,16 | 14,89 | 7.44

in seeds, %

Note: see table 1; * — comparative data for C. oblonga from free sale.
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In fruits from the arboretum of the MBG RAS, the content of ascorbic acid
is 57 mg%. For comparison, according to S. V. Klimenko [11], the content of
ascorbic acid in quince fruits depends on the amount of precipitation during
the growing season, during fruit ripening and immediately before harvesting.
In different regions, the content of ascorbic acid in quince fruits is different, for
example, in Armenia on average — 13.9 mg%, in Moldova — 17.0 mg%, in the
Lower Volga region —21.7 mg%, and in Ukraine it can reach up to 458.7 mg%.
These data indicate that the fruits of quince growing in the Moscow region have
a rather high content of ascorbic acid.

Conclusion

Quince fruit well in the conditions of the Moscow region. The fruits ripen,
have a typical morphologo-anatomical structure, the content of absolutely dry
matter comparable with cultural forms, as well as a high content of ascorbic acid.

Nutritional use of fruits of C. oblonga can be non-waste, because both peri-
carp and seeds are rich in biologically active substances; there is a possibility
of additional extraction of oils from oilcake after using the fruit pulp.

Thus, the competitiveness and economic benefits of using in the food in-
dustry significantly smaller fruits of introduced C. oblonga in comparison with
imported fruits are presuppose.
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