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Accumulation of vitamin C and sugars in wild rose hips of Karaganda region

The study of wild fruit plant populations has a great potential in the selection of species and forms promising
in terms of a number of economically valuable traits for introduction and industrial cultivation. Local species
are more resistant to local climatic conditions and composition of pathogens. The aim of the study was to
evaluate the accumulation of sugars and vitamin C in fruits of 3 wild rose hips collected in Karaganda region.
The quantitative accumulation of vitamin C varied from 0.87 to 1.85 %, the sum of sugars from 6.8 to
15.8 %. Analysis of fruits for accumulation of sugars and vitamin C showed that Rosa majalis from the Nura
River floodplain, Rosa spinosissima from Komissarovka tract, Rosa acicularis from the vicinity of Karagaily
settlement are promising for selection in the introduction experiment.
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Introduction

One of the most important factors ensuring harmonious development of the human body is nutrition.
According to WHO experts [1], human health is determined by heredity by 10-15 %, by ecology by
10-20 %, and by 55-70 % by lifestyle, the most important component of which is nutrition.

The problem of preserving the genetic potential of fruit and berry plants, its practical introduction into
culture, and its use in modern breeding is one of the basic foundations in the creation of new varieties, forms,
and hybrids [2]. The need to study the genetic potential of wild fruit and berry plants and attract their gene
pool into culture is explained by the potential for obtaining more resistant forms to local climatic conditions,
diseases and pests [3, 4].

In Karaganda oblast, representatives of the genera rosehip (Rosa: R.majalis, R.acicularis,
R.spinosissima), which can serve as valuable food and vitamin plants, are of interest for the introduction of
wild species into culture [5].

The purpose of this study was to determine the accumulation of sugars and vitamin C in the fruits of
wild rose hips of the flora of Central Kazakhstan for the selection of species and populations suitable for
introduction according to this set of traits.

Experimental

Fruit sampling was conducted in August — September 2024 from different natural populations, at full
ripeness.

The quantitative accumulation of sugars was evaluated on a refractometer [6], the content of vitamin C
— by the method of potentialmetric titration [7]. The exact weight~ 3.00 g of raw material is thoroughly
grinded in a mortar with distilled water (100 ml), infused for 10 minutes, then the mixture is stirred and fil-
tered. 10 ml of the obtained filtrate is transferred into a 100 ml beaker, 1-2 drops of phenolphthalein are add-
ed and titrated with standardized NaOH solution until the appearance of a pale pink color, stable for 30 se-
conds and in the presence of a pH meter to determine the end point of titration, which is within 8.5 pH. Each
measurement is carried out 3 times.

Calculate the mass of ascorbic acid using the following formula:

€(NaOH)-V (NaOH) Mequy. (CoHg 06 ) Vi
M(CgHg0g), o = ( )-V( 10())0'112[ (CeHgOp)

Calculate the ascorbic acid concentration using the following formula:

0 _ m (C6H806)100
w(CeHgOs), % = m plant material
The obtained data were analyzed using the application software package Statistica 6.1 and Microsoft

Office Excel 2007.
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Results and Discussion

The diversity of natural reliefs, significant amplitude of temperatures, precipitation and humidity de-
termined the diversity of vegetation of Central Kazakhstan. Thus, more than 1250 species of vascular plants
belonging to 434 genera and 99 families grow on its territory [8]. As the preliminary analysis showed, the
flora of Central Kazakhstan contains a significant number of species of economic value, including wild fruit
plants. This group is represented by 31 species belonging to 14 genera and 7 families.

A review of species distribution over the territory of Central Kazakhstan shows their unevenness. Most
species are confined to the northern, northwestern and central parts, characterized by higher annual precipita-
tion, moderate summer temperatures and the presence of coniferous, mixed island forests and numerous
shrub thickets. The southern, southwestern areas are characterized by extremely arid conditions, poor soils
and high summer temperatures. Fruit crops in these habitats are mainly concentrated along river valleys, in
the vicinity of springs. All described species are well adapted to the conditions of Central Kazakhstan and
can be used for introduction into culture as fruit crops

It is known that the chemical composition of wild fruits depends on many factors, including soil and
climatic conditions of the place of growth, composition and structure of soil under plant thickets, moisture
availability, water quality, presence of microorganisms and other factors [8].

We found 3 species of rose hips in natural conditions.

Rosa spinosissima L. Habitat: interfold hollow; soils — meadow, dark chestnut. Communities — briar-
briar-grass communities. Rosa spinosissima grows in small colonies, area 40x15 m. Shrub shape — oval, age
— 8-12 years, height — 112,5+12,2 cm, diameter — 137,4+9,8 cm. Condition — average, winter hardiness
— without damage, bark color — brown, length of annual shoots — 6.44+0.8 cm. Shoot-forming ability —
medium, growth force — medium, vigor — medium. Degree of fruiting — medium. Yield — 0.5 kg per
bush. The color of the upper side of the leaves is green. Shirredness — high. Fruit shape — oval. Hypanthi-
um color — black, taste — sweet, slightly astringent. Pests and diseases — not identified.

Rosa acicularis Lindl. Habitats: under mixed forest canopy; soils — forest chernozem. Communities
are boneset-grass, briar-grass, briar. Rosa acicularis grows in small patches, area 53x50 m. Shape of the bush
— spreading, age — 10—14 years, height — 134,67+5,01 cm, diameter — 103,3+£3,6 cm. Condition — aver-
age, winter hardiness — very weak damage, bark color — light gray, length of annual shoots — 9.7+1.8 cm.
Shoot-forming ability — satisfactory, growth strength — average, vigor — average. Degree of fruiting —
weak. Yield — 0.24 kg per bush. Coloring of the upper side of leaves — green. Foliage — moderate. Pests
and diseases — chlorosis 25-40 %.

Rosa majalis Hermm. Habitats: mixed forest edge; under mixed forest canopy, soils — dark chestnut.
Communities of thavolgovo-briar-briar-grass, briar-briar, briar-briar-honeysuckle. Rosehip grows in groups,
area 77x120 m. Shape of the bush — spreading, age — 12—17 years, height — 142,3+5,45 cm, diameter —
100,3+3,79 cm. Condition — poor, winter hardiness — medium damage, bark color — light gray, length of
annual shoots — 8,4+0,55 cm. Shoot-forming ability — poor, growth force — average, obliquity — average.
Degree of fruiting — weak. Yield — 0.05 kg / bush. Coloring of the upper side of the leaves — light green.
Fertility — high. Pests and diseases — not identified.

The results showed that phytochemical parameters can vary significantly among species under natural
conditions.

The quantitative accumulation of vitamin C ranged from 0.87 to 1.85 %, and the sum of sugars — from
6.8 to 15.8 %. Thus, among representatives of the genus Rosa L., the best indicators of quantitative vitamin
C content were observed for May rosehip in the floodplain of the Nura River — 1.85 %, the minimum — for
prickly rosehip from the Komissarovka tract (Fig. 1).
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Figure 1: Quantitative accumulation of vitamin C in rose hips depending on species and place of growth

Fruit flavor depends on the sum of free sugars and acidity. For rose hips, the maximum accumulation of
sugars was detected for prickly thorn from Komissarovka tract (15.8 %) and Karagaily settlement (14.8 %),
and the minimum — for needle thorn from Karkaraly mountains (Fig. 2).

18
16
14
12 4
10
8 -
6 -
4 —
2 -
G -
. > .
3 B
S & & & Nl Y &
Ny & = “° o #° ‘“o oY
S &° S S &
‘:o’b '§.\ *3} @ ,b\% K] ) +¢
<> S LN ey ».;\ 2 B LN
& N e & & 8 & o
& S & 6 s s &
S v 5 S & &
- S <5 = 3l <2 o &
&8 < o Iy =& 23 5 Cl
» = & © o &7 2 &
o 22 < <« o & &
> oo & & 2
o 3 > 27 s
<« O o o ]
&5 <] ES >
3 ek <L
Q__O(;b E)

Figure 2: Quantitative accumulation of the sum of free sugars in rosehip fruits depending on species
and place of growth

The obtained data allow selecting promising species and specimens with the best biochemical parame-
ters for the introduction experiment.
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Conclusion

Thus, on the territory of Karaganda oblast (Central Kazakhstan) a number of populations with 3 species
of rose hips were found. Analysis of fruits for accumulation of sugars and vitamin C showed that Rosa
majalis from the Nura River floodplain, Rosa spinosissima from the Komissarovka tract, Rosa acicularis
from the vicinity of Karagaily settlement are promising for selection in the introduction experiment.
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C.C. TripxanoBa, P.T. Mycuna

Kaparanabl 00J1bICHIHAAFBI ska0aiibl UTMYPbIHAA C BUTAMUHI MeH
KAHTTBIH )KHMHAKTATYbI

YKabaiibl xemic eCiMAIKTEpiHiH MOMYJSIUUSICHIH 3ePTTEY MHTPOAYKLHSIIBIK JKOHE OHEPKACINTIK Ocipy YIIiH
OipkaTap SKOHOMHKAJIBIK KyH/bl Oenrizep OOMbIHIIA MepcHeKTHBalbl TYpiaep MeH (opManapibl TaHIayla
YJIKeH MYMKiHAiKTepre ne. JKeprimikri Typiep XeprimiKTi KIMMATTHIK JKaFaaiiapra jKOHE MHaTOTCHIIK
Kypamra Te3iMAipek. 3epTTeyniH Makcatbl Kaparannasl OONBICBIHAH XKMHAIFAH 3 KaOaibl WTMYPHIHHBIH
JKemicTepiHae KaHT neH C BUTAMHHIHIH )KHHAKTaTyblH Oaranay. C BUTAMUHIHIH CaHIBIK KUHAKTAITYHI 0,87-
nen 1,85 %-ra neiiin, kanT Memmepi 6,8-nen 15,8 %-ra geiiin e3repmi. Kant men C BUTaMUHIHIH
JKMHAKTAJIybIHa JKeMicTepi Tajnay kepcerkenzaeil, Hypa eseHiHiH jkaranayblHaH >KUHANFaH Rosa majalis,
Komuccapos markanbsiHas sxuHainrad Rosa spinosissima, Kaparailiipl ayblIbIHBIH MaHbIHAH JKUHAIFaH Rosa
acicularis MHTPOLYKIMSUIBIK TOKIpUOEe ipiKTey YIIiH MepCreKTHBAJbI €KeHIH KOPCETTI.

Kinm ce30ep: Rosa tykpiMpaac ecimiikrep, xemicrep, Kaparaumsl oGunbichl, C BUTaMHHI, KaHT, CaHIBIK
KUHAKTAY.

C.C. TripkanoBa, P.T. Mycuna
Haxomsienne Butamuaa C ¥ caxapoB B JUKOPACTYHIUX HIUIIOBHUKAX

Kaparanaunckoii odsacTu

W3yyenue nomy sy TUKOPAcTYIINX IUIONOBBIX PACTEHUI MMeeT OONBIION MOTeHIHaN B 0TOOpe IepCHek-
THBHBIX 10 PANY XO3SHCTBEHHO-LIEHHBIX MPU3HAKOB BUIOB M (HOPM UL MHTPOAYKLHUH M MPOMBILIIEHHOTO
BBIPAIUBAaHMsA. MeCTHbIE BUJIBI SIBIISIOTCS O0Iee yCTOMUUBBIMU K MECTHBIM KIIMMAaTUUECKUM YCIOBHAM H CO-
CTaBy IaToreHoB. Llens uccnenoBaHns — OLEHNUTH HAKOIIICHHE caxapoB U BuTamuHa C B mIojgax 3-X JIUKHUX
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LIMIIOBHUKOB, cOOpaHHbIX Ha Tepputopun Kaparanaunckoil ob6iactu. KonnuecTBeHHOE HakKoOIUIEHHE BHTA-
muHa C Bapbuposano ot 0,87 mo 1,85 %, cymma caxapos — ot 6,8 10 15,8 %. AHanu3 miuonoB Ha HaKoIIe-
HHUE caxapoB 1 BuTamuHa C MOKa3aj, 4TO MEePCHEKTUBHBIME Ul 0TOOpa B MHTPOXYKIIMOHHBIA SKCTIEPUMEHT
ABISIIOTCA Rosa majalis n3 noiimel p. Hypa, Rosa spinosissima u3 ypounima Komuccaposka, Rosa acicularis
U3 OKpecTHocTeH nocenka Kaparaiinst.

Kniouesvie cnosa: pacTeHus poaa ROSG, 10461, KapaFaHZ[I/IHCKaSI O6HaCTL, BUTaMHH C, caxap, KOJIM4E€CTBCH-
HOC HAKOIIJICHUC.
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