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 This study aimed to determined some pomological characteristics and biochemical of 4 

hawthorn species Crataegus azarolus L. (Mamachka), Crataegus aronia L. (Mergasor), 
Crataegus monogyna L. (Semilan) and  Crataegus orientalis L. (Qasre)) grown in Erbil 

province, Kurdistan region governate, Iraq. There were statistically significant 

differences among hawthorn species in term of pomological charactristics and 
bichemical content. Crataegus aronia was indicated the highest antioxidant capacity 136 

(%) and also Crataegus monogyna was the highest vitamin C 157.4 (mg/100g). 

Crataegus aronia had the higehst 148 (mg/100g) in total phenol compounds. İn this 
research resualt showed that the type of species effects on biochemical content and also 

Erbil province have more source in hawthorn species.  
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INTRODUCTİON 

 

 Kurdistan region is a significant genetic center of hawthorne (Crataegus spp.) and wild growing hawthorne 

species has a wide distribution. Hawthorn species are members of the family Rosaceae, subfamily Maloidae 

family, tribe Crataegeae and genus Crataegus. Kurdistan region, Turkey and Iran is one of the motherlands of 

the species which is widely distributed in North Europe, temperate regions of Asia, Africa and North America 

[2]. There are 165-200 [1,3] hawthorn species worldwide and about 17 hawthorn species in Zagros mountains 

(Pamay, 1992). Diverse Crataegus species and varieties are cultivated in different regions of the world [3,5]. 

Such a worldwide rich species diversity is attributed to birds and other animals as other seed dispersing agents 

besides the human beingss. Hawthorns are deciduous and thorny trees or bushes which have plentiful and 

conspicuous flowers in bunches in spring; have yellowish,orange or reddish fruits in autumn; have lobbed leaves 

which also turn similar colors as fruits in fall [6]. 

 The antioxidant properties are commonly postulated to play an important role in preventing diseases caused 

by oxidative stress, such as cancer, coronary arteriosclerosis, and the ageing processes [7]. Phenolic compounds 

are known to possess different pharmacological activities among which antioxidant and antimicrobial effects 

have recently received more intention. There is much literature concerning the antioxidant and antimicrobial 

properties of many species from genus Crataegus L. (hawthorn). The genus Crataegus, known as “Zaarour” in 

Tunisia, is represented by two species in the flora of Tunisia: C. oxyacanthus ssp. monogyna (Jacq.) Rouy and 

Camus and Crataegus azarolus L. [8]. Crataegus azarolus L. is represented by two varieties: Crataegus 

azarolus L. var. aronia (Willd.) Batt. And C. azarolus var. eu-azarolus Maire; they differ by the color of fruit: 

yellow fruits for the former and red ones for the latter. The chemistry and pharmacology of hawthorn is well 

documented [10]. Hawthorn preparations have been used for their sedative actions [11] to treat the early stages 

of congestive heart failure [9] and to reduce blood pressure and total plasma cholesterol [12]. Polyphenols are 

believed to possess the ideal chemical structure for scavenging free radicals. It has been demonstrated that in 

vitro they are more active than are vitamins E and C. Phenolic compounds may participate in radical-scavenging 

reactions as donors of electrons of hydroxyl groups to form stable radicals. They delocalise an unpaired electron 

by reacting with other antioxidants or by binding metals. The antioxidative effect also depends on both the 

operating environment and the concentration and composition of the antioxidant extract. Many researchers have 

also found the prooxidative activity of plant extracts at low or, conversely, at high concentrations. Antioxidative 

effects may be influenced by the temperature and duration of the experiment, as well as by the composition of 
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the antioxidants applied [13]. The genus Crataegus spp, known as “Guwej” in Kurdistan region. The objective 

of the present study was to evaluate pomological charactristics and also the content of phenolic compounds, 

vitamin C and the antioxidant activity in a selection of Kurdistan region hawthorn species. 

 

MATERİAL AND METHODS 

 

 Homogeneous fruits samples were collected at the harvest time of the determined Crataegus azarolus L. 

(Mamachka: 36.47 N, 44.40 E), Crataegus aronia L. (Mergasor: 36.84 N, 44.32 E), Crataegus monogyna L. 

(Semilan: 36.61 N, 44.85 E) and  Crataegus orientalis L. (Qasre: 36.59 N, 44.84 E) fruits grown in Erbil 

province. Thirty matured hawthorne fruits were selected for pomological characteristics of fruits analyses. In the 

fruits, desirable physico-chemical characteristics such as fruit weight (g), fruit length (mm), fruit diameter width 

(mm), fruit weight (g), antioxidant capacity, total phenolic compounds and vitamin C [14]. 

 Total phenolic content. Total phenolics content were determined by the Folin Cicalteau method as 

described by Singleton et al. [15], with minor modifications, according to colorimetric oxidation/reduction 

reaction of phenols. Polyphenols extraction was carried out by 10 ml 85% methanol added to 1 g fine powder of 

fruits. To 250 μl of extract, 250 μl of sterile distilled water was added, and then 2.5 ml of Folin– Cicalteau 

reagent and 2 ml of 7.5 % sodium carbonate were added. The samples were shaked for 1.5 to 2 hours. The 

absorbance of samples was measured at 765 nm by spectrophotometer (PG Instruments T80+ UV, UK). Gallic 

acid was used for calibration curve. Results were expressed as mg GAE/100 g FW. Antioxidant capacity. The 

antioxidant activity was measured by the scavenging of 2, 2-diphenyl-2-picrylhydrazyl hydrate (DPPH) radicals 

according to Brand-Williams et al. with minor modifications. In the presence of antioxidant the purple color 

intensity DPPH solution declined and the change of absorbance is followed spectrophotometer at 517 nm. 

Briefly, a 0.15 mM solution of DPPH in methanol was prepared. 2 ml of this solution was added to 1 ml of 

methanol extracts of hawthorn fruits. The content of the tubes were mixed and followed to stand for 30 min and 

absorbance was measured at 517 nm. The antioxidant activity is expressed in the form of the percentage of free 

radical scavenging. 

 Ascorbic acid was determined according to the 2,6-dichlorophenolindophenol dye method [17]. Fresh fruit 

samples (10 g) were extracted by grinding in a mortar and pestle and 3% metaphosphoric acid (v/v) as a 

protective agent. The extract was made up to a volume of 100 mL and centrifuged at 3,000 g for 15 min at room 

temperature. Ten-mL were titrated against 2,6- dichlorophenolindophenol dye which had been standardized 

against standard ascorbic acid. Results were expressed as mg/100 g on a fresh weight (FW) basis. 

 

Statistical analysis: 

 The recorded data were statistically analyzed (ANOVA analysis) using the software of SAS, sources of 

variation were different hawthorn species. Differences of least squared means were considered to be significant 

at P<0.01. 

 

Results: 

Pomological Characteristics: 

 
Table 1: ANOVA table effects of treatments on measured characteristics. 

S.O.V DF width (mm) length  
(mm) 

Weight(g) Antioxidant Total phenol Vit. C 

Place 3 49.34** 29.14** 1.59** 6409.34** 6201.11** 3524.06** 

Error 16 1.43 0.43 0.086 96.67 145.32 204.85 

CV (%)  8.8 5 13 9.83 11.41 11.08 

 

 This study aimed to determine boi-chemical contents and pomological characteristics of 4 hawthorn 

species. Pomological characteristics affect fruit attractiveness and  consumer appeal. ANOVA determined that 

diffrent species of hawthorn had significantly effect on characteristics (table 1). There were statistically 

significant differences among species in terms of these parameters (p≤0.01). differents in pomological properties 

was shown in table 2. Crataegus monogyna had the highest fruit width (17.57 mm). İn term of Crataegus 

monogyna L. was  indicated the highest in fruit lengths and fruit weight 15.85 (mm) and 1.89 (g) respectively. In 

their study, Karadeniz and Kalkışım [2] found that fruit weights of hawthorn genotypes ranged between 0.81-

2.14 g. Guo and Jiao [5] studied on Crataegus (Chinese hawthorn) genotypes and demonstrated that fruit 

lengths ranged between 1.50-2.90 mm, fruit widths between 1.60-3.60 mm and fruit weights between 3.4-16 g.   
 

 

Antioxidant capacity, total phenolic, vitamin C: 

 Antioxidant capacity, Total phenols and vitamin C contents of hawthorn species were also investigated. 

There were statistically significant differences among species in terms of Antioxidant capacity, total phenolic, 

vitamin C contents (p≤0.01). Crataegus aronia L. was indicated the highest antioxidant capacity 136 (%) and 
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Crataegus orientalis L. had the lowest 53.6 (%). Crataegus monogyna L. was the highest vitamin C 157.4 

(mg/100g). Aslo the lowest vitamin C content was obtained by Crataegus aronia L. 98.6 (mg/100g). There are 

no significant different between Qasre and Semilan hawtorn and also Mamachka and Mergasor hawthorn. 

Crataegus aronia L. had the higehst 148 (mg/100g) in total phenol and Crataegus orientalis L. had the lowest 

total phenol 78 (mg/100g). 
 

Table 2: means of comparison between different hawthorn species. 
Place Width (mm) Length (mm) Weight (g) Antioxidant 

capacity 
Total Phenol Vitamin C 

Qasri 10c 10.28d 0.46c 53.6d 78c 144a 

mamachka 12.67b 12.42c 1.21b 74.8c 120.4b 116.4b 

Semilan 17.57a 15.85a 1.80a 103.8b 83.4c 157.4a 

mergasor 13.82b 14.34b 1.43ab 136a 148a 98.6b 

 

Discussion: 

 The hawthorn species particularly widespread in Erbil Region of (Crataegus azarolus L. (Mamachka), 

Crataegus aronia L. (Mergasor), Crataegus monogyna L. (Semilan) and  Crataegus orientalis L. (Qasre) ) were 

examined in this study. The wide diversity and genotypic variability that exists in the Kurdistan region hawthorn 

species demands the characterization of its fruits and the determination of its antioxidant properties to be 

recommended as a food of high nutraceutical value that permits a more efficient agro-industrial use and 

provides new economic alternatives for the producer. For the 4 selected genotypes, the concentrations of 

phenols observed were found in the interval 78-148 mg in 100 g-1 f. w. Edwards et al. describe 1.84-248.18 mg 

g-1 f. w. on fruits of several species of Crataegus spp. it is affirmed that the antioxidant activity of fruits and 

vegetables is not only associated with the presence of the phenolic compounds and flavonoids, but also is 

attributed to other metabolites such as carotenoids and vitamin C [19]. Nieto-Ángel [20] mentions that the fruits 

from 16 genotypes from the germplasm bank have a high content of vitamin C (38.6-49.7 mg 100 g-1 f. w.). In 

the present study, for the 4 selected genotypes, the concentrations of vitamin C observed were found in the 

interval 98.6-157.4 mg equivalent of ascorbic acid in 100 g-1 f. w. These concentrations were higher than those 

described by Nieto-Ángel [20] and genotypes 26 and 51 (origin Chiapas) and 66 (origin Puebla) presented the 

highest concentrations. 
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