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Morphological and biochemical analysis  

of hawthorn and rosehip of the Ulytau region 

The study investigates the morphological and biochemical profiles of two forms of Crataegus chlorocarpa 

and five forms of Rosa species (R. laxa, R. acicularis, R. spinosissima) from natural populations in the 

Zhanaarka district, Ulytau region, Kazakhstan. Geographical coordinates, shrub height, age, crown shape, 

yield, fruit size, color, and taste were assessed. Biochemical analyses quantified vitamin C, anthocyanins, 

leucoanthocyanidins, catechins, sugars, pectins, and titratable acidity using standardized methods. Rosa 

acicularis-058 showed the highest vitamin C content (576.4 mg/100 g FW), while Rosa spinosissima-064 ex-

celled in anthocyanins (1259.3 mg/100 g FW). Crataegus forms were notable for their catechin content (up to 

242.3 mg/100 g FW). Pearson’s correlation revealed strong positive correlations between vitamin C and 

leucoanthocyanidins (r=0.83, p=0.02), and between titratable acidity and sugars (r=0.86, p=0.01).UPGMA 

cluster analysis identified three distinct groups based on biochemical traits. These findings highlight the po-

tential of these wild plants for nutraceutical development and breeding, as they surpass some conventional 

crops in bioactive compounds. 

Keywords: Ulytau region, Crataegus chlorocarpa, Rosa species, morphology, biochemistry, vitamin C, 

anthocyanins, cluster analysis 

 

Introduction 

The vegetation cover of the Ulytau region ranges from steppe to desert, with plants such as Artemisia, 

Stipa, and Salsola dominating. The climate of the region is dry and continental, characterized by a hydro-

thermal coefficient of approximately 0.5, an average annual air temperature ranging from 2.8 to 3.6 °C, and a 

summer temperature peak of 23-24 °C. Significant temperature fluctuations and limited precipitation create 

difficult conditions for plant life, resulting in vegetation that is typical of northern deserts and that varies 

from north to south depending on humidity and temperature. The tree and shrub flora of Ulytau is mainly 

from the Rosaceae family and is widely used for landscaping in the industrial regions of Karaganda and 

Zhezkazgan. Among them, the most common are Lonicera tatarica L., Elaeagnus angustifolia L., and 

Elaeagnus oxycarpa Schlecht., Padus avium Mill., Viburnum opulus L., Rosa laxa, and Crataegus 

chlorocarpa [1]. 

The genus Rosa comprises approximately 400 species worldwide, with 21 species native to Kazakhstan, 

four of which are endemic [2‒4]. This genus is of growing interest due to its fruits used in the pharmaceuti-

cal industry and folk medicine [5]. Rosehips are rich in vitamins, minerals, and phytochemicals, which are 

confirmed by modern scientific research [6‒8]. They are used for the production of drinks, jams, jellies, tea, 

and wine [9, 10]. 

The genus Crataegus is represented by more than 300 species, seven of which grow in the mountainous 

and steppe regions of Kazakhstan [2‒4]. Hawthorn fruits are valued for their cardiotonic properties and are 

widely used in official medicine in the treatment of cardiovascular diseases [11]. In addition to medicinal 

use, they are in demand in the food industry for the preparation of jams, jellies, and jelly. In several coun-

tries, such as China, Turkey, and Iran, hawthorn is cultivated as a fruit crop [12‒14]. 

Growing interest in nutraceuticals is driving the selection of forms high in phenols and antioxidants that 

are superior to traditional crops such as blueberries and sea buckthorn [15‒18]. 

In the Ulytau region, rosehips and hawthorns grow mainly in amateur gardens and are used as border 

plants, although their commercial cultivation is not yet developed. 
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This study aimed to determine the morphological characteristics of the fruits, as well as the biochemical 

indicators of selected forms of hawthorn and rosehip from the Zhanaarka district of the Ulytau region. 

Experimental 

The study was carried out in the natural populations in the Zhanaarka district of the Ulytau region. Two 

forms of Crataegus (Crataegus chlorocarpa: Cr-049, Cr-050) and five forms of rosehips (Rosa laxa: R.laxa-

049, R.laxa-051; R. acicularis: R.acic-058, R.acic-063; R. spinosissima: R.spin-064) were investigated. 

The coordinates and altitudes of the growing sites were determined using a Garmin eTrex 10 GPS navi-

gator (Tab. 1). For each bush, the origin (seed or sprout), age (using an increment borer [19]), height, crown 

shape, and yield (on a 5-point scale) were recorded. The fruits were harvested at the end of August, trans-

ported in plastic containers, and stored at -20°Cuntil analysis. 

T a b l e  1  

Coordinates of the localities of the selected forms  

of Crataegus chlorocarpaand species of the genus Rosa (R. laxa, R. acicularis, R. spinosissima) 

Forms Forestry 
Coordinates Altitude 

m North East 

Cr-049 Zhanaarka 48º55′6815″ 070°54′9710″ 567 

Cr-050 Zhanaarka 48º55′6782″ 070°55′0079″ 518 

R.laxa-049 Zhanaarka 48º55′6815″ 070°54′9710″ 567 

R.laxa-051 Zhanaarka 48º55′6754″ 070°55′0154″ 517 

R.acicularis-058 Karazhal 47º59′6157″ 070°48′3381″ 490 

R.acicularis-063 Boltai 47º47′0221″ 071°31′8400″ 645 

R.spinosissima-064 Boltai 47º46′9958″ 071°31′8493″ 644 

 

Morphological analysis. The size of the fruits was measured with a caliper with an accuracy of 0.1 mm. 

Length, width, shape, color of the peel and pulp, taste, number of seeds, and ripening time were determined. 

Biochemical analysis. Vitamin C content was determined by the iodometric method [20]. 

Leucoanthocyanidins (LAC) were analyzed using the butanol-HCl method [21]. Anthocyanins were extract-

ed with a 1 % HCl solution in 96 % ethanol [22]. Catechins were determined by the vanillin method [23]. 

Titratable acidity (TA) was measured by titration with 0.1 N NaOH. The content of sugars was determined 

colorimetrically by the Bertrand method [24], and water-soluble pectin (WSP) and water-insoluble pectin 

(WIP) were determined by the carbazole method with calibration by galacturonic acid [25]. The results were 

expressed in mg/100 g of fresh weight (FW). 

Statistical analysis. Mean values and standard deviations were calculated in Microsoft Excel 2019.  

P-value and confidence intervals adjusted for comparing a family of 7 estimates (confidence intervals cor-

rected using the Tukey method). 

Cluster analysis was performed using the unweighted pair-group method with arithmetic mean 

(UPGMA) with Euclidean distance using Past Software. 

Results and Discussions 

Table 1 shows that most of the forms of fruit plants are concentrated in the Zhanaarka forest. The north-

ernmost points are represented by forms from Zhanaark (latitude coordinates 48° and above). Forms 

Karazhal and Boltay are represented at more southern latitudes (47°). The forestry of Zhanaarka is represent-

ed by four forms (Cr-049, Cr-050, R.laxa-049, R.laxa-051), which are geographically very close to each oth-

er. Karazhal is represented by one form (R.acicularis-058). Boltai is represented by two forms (R.acicularis-

063, R.spinosissima-064) with similar coordinates. 

The minimum altitude is recorded in Karazhal (490 m). The maximum altitude is in Boltay (645 and 

644 m). Zhanaark sections are located at altitudes of 517–567 m. Altitude range: 490–645 m. The data are 

conducive to a comparative analysis of ecological and geographical conditions at different points of growth 

of fruit plant species in the Ulytau region. 

As part of the study of economically valuable traits, the morphological features of shrubs and fruits of the 

selected forms of fruit plants growing in the Zhanaarka district of the Ulytau region were analyzed (Fig. 1). 
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Figure 1. А — Crataegus chlorocarpa-049; B — Crataegus chlorocarpa-050; C — R.laxa-049;  

D — R.laxa-051; E — R.acicularis-058; F — R.acicularis-063; G — R.spinosissima-064 

Two forms of Crataegus chlorocarpahave seed origins, aged 8 years, with a height of 3.5 m (049) and 

4.0 m (050). A spreading crown was noted in the Crataegus chlorocarpa (Cr-049), and a spherical in the 

Crataegus chlorocarpa (Cr-050) form. The yield of both forms is high — 5 points (Tab. 2). 

All selected 5 forms of rosehips have a rootsucker origin. The age of the bushes varies from  

6 to 10 years. The height of the bushes ranges from 1.5 m (R-laxa 051, R.spinosissima-064) to 3.0 m 

(R.acicularis-063). The crown shape is spherical (R. laxa-049) and spreading (in other forms). The yield  

is excellent: 5 points (R.laxa-049, R.laxa-051, R.acicularis-058), 4 points (R.acicularis-063,  

R.spinosissima-064) (Tab. 2). 

T a b l e  2  

Morphological description of the selected forms of fruit plants in the Zhanaarka district of the Ulytau region 

Form Origin Shrub age 
Shrub height, 

m 
Crown form 

Productivity, 

points 

Cr-049 Seed 8 3,5 Spreading 5 

Cr-050 Seed 8 4,0 Spherical 5 

R.laxa-049 Rootsucker 6 2,0 Spherical 5 

R.laxa-051 Rootsucker 10 1,5 Spreading 5 

R.acicularis-058 Rootsucker 8 2,5 Spreading 5 

R.acicularis-063 Rootsucker 10 3,0 Spreading 4 

R.spinosissima-064 Rootsucker 8 1,5 Spreading 4 

 

The fruits of the two selected forms of Crataegus chlorocarpa are round and orange, with orange pulp. 

The taste of the fruits is sweet. The ripening period of fruits was observed in the 3rd decade of August (Tab. 3). 
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T a b l e 3  

Main economically valuable traits of selected forms of fruit plants  

in the Zhanaarka district of the Ulytau region 

Form 
Fruit length 

(cm) 

Fruit width 

(cm) 
Fruit shape 

Peel  

color 

Pulp  

color 

Fruit  

taste 

Quantity 

of seeds 

Ripening peri-

od 

Cr-049 1.05±0,02 1.05±0,02 Round Orange Orange Sweet 3.6±0,54 
3 decade of 

August 

Cr-050 1.1±0,02 1.1±0,02 Round Orange Orange Sweet 4.74±0,5 
3 decade of 

August 

R.laxa-049 2.04±0,04 1.14±0,06 Pear-shaped Red Orange 
Sweetish-

sour 
45.6±2,4 

3 decade of 
August 

R.laxa-051 2.28±0,05 1.16±0,03 Pear-shaped Red Orange Astringent 12.8±0,8 
2 decade of 

Sept. 

R.acic-058 1.48±0,04 1.09±0,03 Pear-shaped Red Orange 
Sweetish-

sour 
7.8±0,83 

1 decade of 
Sept. 

R.acic-063 1.55±0,07 1.28±0,03 Pear-shaped Dark red Orange Sweet 7.8±0,83 
1 decade of 

Sept. 

R.spin-064 0.74±0,03 0.98±0,02 Flat-globose Black Black 
Sweetish-

sour 
3.4±1,51 

2 decade of 
Sept. 

 
The maximum fruit size is found in R. laxa-049 (2.04 cm) and R. laxa-051 (2.28 cm), the minimum in 

R. spinosissima-064 (0.74 cm). The shape of the fruits is pear-shaped (R.laxa-049, R.laxa-051, R.acicularis-
058, R.acicularis-063) and flat-globose (R.spinosissima-064). The color of the peel is red in the forms R. 
laxa-049, R. laxa-051, R. acicularis-058, dark red in the form R. acicularis-063, and black in R. 
spinosissima-064. The pulp is mostly orange in all forms of rosehips, except for the R. spinosissima-064 
form, which is black. Taste: sweetish-sour (R.laxa-049, R.spinosissima-064), astringent (R.laxa-051), sweet-
ish-sour (R.acicularis-058), sweet (R.acicularis-063). Number of seeds: from 3.4 (R.spinosissima-064) to 
45.6 (R.laxa-049). Ripening period was 3rd decade of August (R.laxa-049), 1-2nd decade of September (oth-
er forms). 

The analysis revealed the morphological diversity of the selected forms of fruit plants. Seed forms of 
Crataegus chlorocarpa are characterized by high yields, considerable height, and rounded orange fruits with 
a sweet taste, which makes them suitable for fresh consumption. Wild rose forms are distinguished by a wide 
variety of shapes, colours, and taste qualities of fruits, which allows them to be used in breeding for various 
purposes (food, technical, and processing). These forms can serve as valuable material for creating new vari-
eties with high yields, original fruit characteristics, and adaptation to regional conditions. 

Table 4 contains comparative data on the biochemical indicators of the selected forms of Crataegus 
chlorocarpa and species of the genus Rose. The content of vitamin C, leucoanthocyanidins, catechins, 
anthocyanins, titratable acidity, total sugars, water-soluble pectin, and water-insoluble pectin was measured. 

T a b l e  4  

Biochemical indicators of the selected forms of fruit plants in the Zhanaarka district of the Ulytau region 

Form 
Vitamin C 

mg/% FW 

LAC 

mg/% FW 

Catechin 

mg/% FW 

Antocyanin  

mg/% FW 

TA  

% FW 

Sugars  

% FW 

WSP  

% FW 

WIP  

% FW 

Cr-049 2.99±0.07
a 

193.7±0.2
d 

180.0±0.2
b 

30.7±0.3
d 

0.64±0.01
a 

4.2±0.4
a 

0.55±0.02
a 

0.36±0.06
a 

Cr-050 3.34±0.02
a 

140.4±0.2
f 

242.3±0.1
a 

16.8±0.3
e 

0.56±0.01
a 

3.6±0.15
a 

0.95±0.03
b 

0.84±0.02
b 

R.laxa-
049 

140.4±0.3
d 

166.3±0.4
e 

164.4±0.1
c 

7.92±0.03
g 

2.4±0.1
b 

13.8±0.4
b 

2.08±0.03
d 

1.49±0.01
c 

R.laxa-
051 

82.36±0.2
b 

70.56±0.3
g 

89.13±0.1
d 

42.6±0.2
c 

1.8±0.1
b 

19.2±0.15
c 

2.44±0.05
e 

2.28±0.01
e 

R.acic-
058 

576.4±0.2
f 

435.6±0.4
a 

29.52± 0.03
e 

52.5±0.2
b 

3.9±0.2
c 

24.6±0.3
d 

1.41±0.01
c 

1.73±0.01
d 

R.acic-
063 

153.1±0.4
e 

200.16± 0.2
c 

182.4±0.2
b 

12.87±0.03
f 

3.2±0.2
c 

21.6± 0.15
cd 

1.39±0.03
c 

5.73±0.02
d 

R.spin-
064 

9.50±0.1
c 

228.2±0.1
b 

4.03±0.02
f 

1259.3± 0.35
a 

2.24±0.07
b 

24.9±0.15
d 

2.14±0.01
d 

2.24±0.02
e 

Note ‒ Different letters in the same column indicate significant differences at P≤0.05; Abbreviations: TA-titratable 
acidity; WSP-water-soluble pectin; WIP-water-insoluble pectin; LAC — leucoanthocyanidin 
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The highest content of vitamin C was recorded in Rosa acicularis-058 at 576.4 mg/100 g, which is an 

order of magnitude higher than the rest of the samples. The minimum values for the forms of Crataegus 

chlorocarpa (Cr-049, Cr-050) are less than 4 mg/100 g. 

The richest forms of leucoanthocyanidin are Rosa acicularis-058 (435.6 mg/100 g) and Rosa 

spinossisima-064 (228.2 mg/100 g). Among hawthorns, the level of leucoanthocyanidins is lower (about 

140–194 mg/100 g). The maximum values of catechins were found in Crataegus chlorocarpa-050 

(242.3 mg/100 g) and Rosa acicularis-063 (182.4 mg/100 g). 

In terms of anthocyanin content, Rosa spinosissima-064 (1259.3 mg/100 g) is the absolute leader; the 

closest competitor in terms of anthocyanin content is inferior tenfold—for Rosa acicularis-058, the value is 

only 52.5 mg/100 g, and the rest of the samples are even lower. 

The highest titrable acidity is in Rosa acicularis-058 (3.9 g/100 g), followed by Rosa acicularis-063 

(3.2 g/100 g). The lowest values were observed in two forms of hawthorn–0.56-0.64 %. 

Sugars are the most important component of fruits and berries. The content of sugars in fruits is a fea-

ture of the species: their high or low levels, inherent in a botanical species, usually remain quite stable over 

many years, similar in climatic conditions and in different habitats [25]. Hawthorn fruits contain mainly fruc-

tose, as well as small amounts of glucose and sucrose [26]. The clear leaders in sugars are various forms of 

the genus Rosa (especially R. spinosissima and R. acicularis — more than 24 g/100 g), hawthorn has much 

less sugar (3.6–4.2 g/100 g). 

The largest amount of water-soluble pectin was found in Rosa laxa-051 (2.44), and water-insoluble pec-

tin in Rosa acicularis-063 (5.73). 

In all cases, the fruits of the genus Rosa are significantly superior to hawthorn in terms of vitamin C, 

sugars, and acidity. The form R. spinosissima-064 stands out for its ultra-high anthocyanin content. 

Crataegus chlorocarpa is promising in terms of catechin content, but its fruits are insignificant in most other 

parameters. For use in the food industry or medicine, the fruits of Rosa acicularis-058 are optimal in terms 

of vitamin C content. 

To obtain anthocyanins in large quantities, Rosa spinosissima-064 should be chosen. Crataegus fruits 

are mainly suitable for the production of catechins, but are inferior in other respects. The data allow us to 

recommend different forms for targeted needs—for example, Rosa acicularis-058 for the production of vit-

amin concentrates, Rosa spinosissima-064 for anthocyanin extract, and hawthorn as a source of catechins. 

Table 5 shows Pearson’s correlation coefficients between nine variables measured in the fruits of vari-

ous species of rose hips and Altai hawthorn. The data are based on seven samples collected at different alti-

tudes (from 490 to 645 m). 

T a b l e  5  

Pearson’s correlation matrix between nine variables of different forms  

of rosehip species (R. laxa, R. acicularis, R. spinosissima) and two forms of C.chlorocarpa 

Compound Vitam C LAC Catechin Anthocyan TA Sugar WSP WIP Altitude 

Vitamin C 
1.00 

(0.00) 
0.83 

(0.02) 

-0.43 

(0.33) 
-0.26 (0.57) 

0.80 

(0.03) 

0.52 

(0.23) 

0.03 

(0.94) 

0.13 

(0.79) 

-0.44 

(0.32) 

LAC 
0.83 

(0.02) 

1.00 

(0.00) 

-0.50 

(0.25) 
0.11 (0.82) 

0.66 

(0.11) 

0.45 

(0.32) 

-0.23 

(0.62) 

0.00 

(1.00) 

-0.15 

(0.74) 

Catechin 
-0.43 

(0.33) 

-0.50 

(0.25) 
1.00 (0.00) -0.64 (0.12) 

-0.56 

(0.19) 
-0.81 

(0.03) 

-0.56 

(0.19) 

-0.05 

(0.91) 

-0.04 

(0.93) 

Anthocyan 
-0.26 

(0.57) 

0.11 

(0.82) 

-0.64 

(0.12) 
1.00 (0.00) 

0.06 

(0.90) 

0.45 

(0.32) 

0.37 

(0.41) 

0.03 

(0.95) 
0.55 (0.20) 

TA 
0.80 

(0.03) 

0.66 

(0.11) 

-0.56 

(0.19) 
0.06 (0.90) 

1.00 

(0.00) 

0.86 

(0.01) 

0.38 

(0.40) 

0.59 

(0.17) 
0.11 (0.82) 

Sugare 
0.52 

(0.23) 

0.45 

(0.32) 
-0.81 

(0.03) 
0.45 (0.32) 

0.86 

(0.01) 

1.00 

(0.00) 

0.65 

(0.12) 

0.59 

(0.16) 
0.27 (0.56) 

WSP 
0.03 

(0.94) 

-0.23 

(0.62) 

-0.56 

(0.19) 
0.37 (0.41) 

0.38 

(0.40) 

0.65 

(0.12) 

1.00 

(0.00) 

0.26 

(0.57) 
0.11 (0.81) 

WIP 
0.13 

(0.79) 

0.00 

(1.00) 

-0.05 

(0.91) 
0.03 (0.95) 

0.59 

(0.17) 

0.59 

(0.16) 

0.26 

(0.57) 

1.00 

(0.00) 
0.58 (0.17) 

Altitude 
-0.44 

(0.32) 

-0.15 

(0.74) 

-0.04 

(0.93) 
0.55 (0.20) 

0.11 

(0.82) 

0.27 

(0.56) 

0.11 

(0.81) 

0.58 

(0.17) 
1.00 (0.00) 

In brackets: p-values (p<0.05) 
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A significant and strong correlation was observed between vitamin C and leucoanthocyanidins (LAC) 

(r=0.83, p=0.02). In rose hips, vitamin C often correlates with other antioxidants, as shown in studies [27], 

where the content of ascorbic acid varies with genotype and growing conditions. 

Titratable acidity (TA) is associated with increased vitamin C content (r=0.80, p=0.03), which is typical 

for fruit plants: organic acids stabilize vitamin C and promote its accumulation. A correlation was found be-

tween titratable acidity and sugars (r=0.86, p=0.01). Acidity and sugars often balance each other in fruits (the 

sugar/acid ratio affects the taste). In rose hips, sugars (fructose, glucose) correlate with ripeness and acids. A 

moderate correlation was observed between sugars and water-soluble pectins (WSP) (r=0.65, p=0.12). WSP 

often increases with sugar content, as both are associated with fruit ripening and cell wall hydrolysis. 

Other moderate correlations were also noted: LAC and TA (r=0.66), Sugars and WIP (water-insoluble 

pectin) (r=0.59), and TA and WIP (r=0.59). These relationships indicate a group of variables related to acidi-

ty and carbohydrates (TA, Sugars, pectins), which reflects fruit metabolism. In studies of the flora of Tran-

sylvania [28], vitamin C and acids contained in Rosa canina correlate positively, as they accumulate in re-

sponse to stress (cold, altitude). 

A significant negative correlation was observed between catechin and sugars (r=-0.81, p=0.03). 

Catechins (polyphenols) decrease with an increase in sugars, which may indicate different metabolic path-

ways: catechins are synthesized in the early stages, while sugars are synthesized during ripening. Catechin 

and anthocyanin (r=-0.64, p=0.12)—moderate negative. Anthocyanins and catechins are both flavonoids, but 

their synthesis may compete (e.g., under the influence of light or temperature). 

A moderate positive correlation was found between altitude and anthocyanin content (r=0.55, p=0.20). 

Anthocyanins often increase at altitude due to increased UV radiation (stress protection), as in studies of Ro-

sa canina [27]. WIP and Altitude (r=0.58, p=0.17), insoluble pectins may increase at altitude for structural 

adaptation (thicker cell walls). This is consistent with the literature: in rosehips at high altitudes, 

anthocyanins and pectins increase for protection, while vitamin C varies by genotype [28]. 

Thus, the correlation matrix reveals key patterns in the biochemistry of rosehips and hawthorn (Fig. 2): 

strong positive correlations between Vitamin C, LAC, TA, and sugars suggest synergistic metabolism of an-

tioxidants and carbohydrates associated with fruit maturity and quality. 

 

Figure 2. Cluster analysis of selected fruit plants by biochemical characteristics 

Negative correlations with Catechin indicate alternative pathways for flavonoid biosynthesis. The alti-

tude at which fruit plants grow in Ulytau has a weak effect, but may stimulate anthocyanins and pectins as an 

adaptation to stress, as confirmed by studies in Turkey [29], where in Rosa canina genotypes, anthocyanin 

content increases with altitude due to UV. 

Based on the structure and the association distances, the following key points are distinguished: Cluster 

1: R.spinosissima-064, R.acicularis-063, R.acicularis-058—these elements are combined at a short distance, 

which indicates their high similarity. Cluster 2: Cr-050, Cr-049—also close elements, but different from 

Cluster 1. Cluster 3: R.laxa-049, R.laxa-051–coalesced at a distance close to 0.5 and more distant from other 

clusters. Distances and similarities: Mergers within each cluster occur at a distance of less than 0.5, suggest-

ing a close relationship within the groups. Clusters 1 and 2 join each other at a distance greater than 0.5, 
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showing moderate similarity, while Cluster 3 joins them at an even greater distance, indicating a significant 

difference. The distance threshold of 0.5 separates the three main clusters. Color coding: Orange markings: 

R.spinosissima-064, R.acicularis-063, R.acicularis-058, R.laxa-051―belong to the genus Rosa. Blue mark-

ings: Cr-050, Cr-049―indicate the genus Crataegus. Light blue mark: R.laxa-049―also belongs to the ge-

nus Rosa, but highlighted separately, possibly due to the characteristics of the species. 

Thus, the dendrogram distinguishes three main clusters: Cluster 1 (R.spinosissima-064, R.acicularis-

063, R.acicularis-058), Cluster 2 (Cr-050, Cr-049), Cluster 3 (R.laxa-049, R.laxa-051). Clusters 1 and 2 are 

more similar to each other than to Cluster 3, as indicated by the union distances. A threshold of 0.5 effective-

ly separates these groups. Color coding (orange for the genus Rosa, blue for Crataegus) suggests taxonomic 

differences between clusters. 

Conclusions 

In conclusion, this comprehensive analysis of two Crataegus chlorocarpa forms and five Rosa species 

from the Ulytau region reveals substantial morphological diversity and biochemical richness, adapted to the 

arid continental climate. Key highlights include the superior vitamin C in Rosa acicularis-058, exceptional 

anthocyanins in Rosa spinosissima-064, and high catechins in Crataegus forms, with Rosa species generally 

outperforming hawthorn in vitamins, sugars, and acidity. Correlation and cluster analyses underscore syner-

gistic metabolic pathways and taxonomic groupings, influenced minimally by altitude. These results position 

Ulytau’s wild fruits as valuable resources for nutraceuticals, pharmaceuticals, and food products, potentially 

exceeding traditional antioxidants like blueberries. The data inform targeted breeding for resilient varieties, 

supporting sustainable use under Kazakhstan’s Flora Law. Future studies should incorporate genetic se-

quencing, multi-year environmental monitoring, and expanded sampling to validate and extend these find-

ings for commercial applications. 
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Г.С. Мұқан, A.Г. Санкайбаева, T. Кидарбек, М.М. Баймаганбетова, A.Б. Достемесова 

Ұлытау облысындағы долана мен итмұрының  

морфологиялық және биохимиялық талдауы 

Зерттеу Қазақстанның Ұлытау облысы Жаңаарқа ауданында өсетін Алтай доланасының (Crataegus 

chlorocarpa) екі түрі мен итмұрынның (Rosa laxa, R. acicularis, R. spinosissima) бес түрінің 

морфологиялық және биохимиялық сипаттамаларын анықтауға арналған. Зерттеу барысында 

өсімдіктердің географиялық координаттары, өсу биіктігі, жасы, бөрікбасының пішіні, өнімділігі, сон-

дай-ақ жемістерінің мөлшері, түсі мен дәмі тіркелді. Биохимиялық талдау құрамында С дәрумені, ан-

тоцианиндер, лейкоантоцианидиндер, катехиндер, қанттар, пектиндер және титрленетін қышқылдық 

көрсеткіштері анықталды. Rosa acicularis–058 С дәруменінің жоғары мөлшерімен (576,4 мг/100 г) 

ерекшеленсе, R. spinosissima–064 антоцианиндердің көп мөлшерімен (1259,3 мг/100 г) көзге түсті. 

Долананың зерттелген формалары катехиндер көзі ретінде перспективалы екені анықталды. 

Кластерлік талдау нәтижесінде әртүрлі биохимиялық профилі бар үш топқа жататын өсімдіктер 

айқындалды. Алынған мәліметтер жаңа сорттарды іріктеу және функционалдық тағам өнімдерін 

әзірлеу үшін пайдалануға болады. 

Кілт сөздер: Ұлытау облысы, Crataegus chlorocarpa, Rosa түрлері, морфология, биохимия, С 

витамині, антоцианиндер, кластерлік талдау 

 

Г.С. Мұқан, А.Г. Санкайбаева, Т. Кидарбек, М.М. Баймаганбетова, А.Б. Достемесова 

Морфологический и биохимический анализ боярышника  

и шиповника Улытауской области 

Исследование посвящено изучению морфологических и биохимических характеристик двух форм 

боярышника алтайского (Crataegus chlorocarpa) и пяти форм шиповника (Rosa laxa, R. acicularis, R. 

spinosissima), произрастающих в Жанааркинском районе Улытауской области Казахстана. Определе-

ны географические координаты, высота произрастания, возраст, форма кроны, урожайность, а также 

размеры, окраска и вкус плодов. Биохимический анализ включал определение содержания витамина 

С, антоцианов, лейкоантоцианидинов, катехинов, сахаров, пектинов и титруемой кислотности. Выяв-

лено, что Rosa acicularis-058 отличается высоким содержанием витамина С (576,4 мг/100 г), а Rosa 

spinosissima-064 – повышенным содержанием антоцианов (1259,3 мг/100 г). Формы боярышника пер-

спективны как источник катехинов. Результаты кластерного анализа показали три группы растений с 

различными биохимическими профилями. Полученные данные могут быть использованы для селек-

ции новых сортов и разработки функциональных продуктов. 

Ключевые слова: Улытауская область, Crataegus chlorocarpa, виды Rosa, морфология, биохимия, ви-

тамин C, антоцианы, кластерный анализ 
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