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Abstract—Rosehips, which are commonly grown in nature
in shrub form, are always popular due to their importance
in terms of nutrition and health. Because fruits are rich in
vitamin C, total phenol and mineral contents and
antioxidant activities. Nowadays, there is high demand for
natural products. Rosehip grows spontaneously in Turkey.
In this study, 9 individuals were examined. Consequently,
significant differences were stated according to genotypes
for pomological and phytochemical characteristics. Vitamin
C, phenol and antioxidant activity were found to affect P
and Zn nutrients. Additionally, it was detected that P, K, Ca,
Mg, Na Fe, Cu, Zn and Mn contents ranged in 0.09-0.17%,
1.35-1.86%, 1.05-1.44%, 0.43-069%, 50.00-100.00 ppm
28.50-48.30 ppm, 3.30-7.00 ppm, 8.06-12.56 ppm and 50.85-
85.35 ppm, respectively. In this context, one of the genotypes
has been found promising due to its content.

Index Terms—Rosa spp., vitamin C, phenol, antioxidant
activity, mineral nutrient

I.  INTRODUCTION

Rosehip is of economic value, and has an importance
in human health in many countries. This species ranks
first among the products collected from nature. As it is
known, Rosa spp. are used as food, medicinal and
ornamental for a long time. Fruits are consumed as fresh,
dried, processed, marmalade and herbal tea. Rose hips
contain vitamins A, B1, B2, B3, C and K, phenolics and
mineral nutrients [1]. The antioxidant effect is caused by
vitamin C and phenolics [2]. Therefore, it is important for
folk medicine.

Rosa canina has a wide growing area in Europe, Asia
and Northwest Africa in the World [3]. It grows in almost
every region in our country in native flora [4]. In Anatolia,
species such as R. canina, R. pimpinellifolia, R. horrida,
R. phoenica, R. pisiformis, R. foetida and R.
hemisphaerica are extensively located. Turkey is one of
the origins centres of Rosa spp. The rate of spontaneous
hybridization is high among the species. Therefore, it
reveals a population with wide variations [3]. Selections
have been carried out because of rich genetic variability
in our country. Consequently, two cultivars have been
registered [5].
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In selection breeding, fruit characteristics are evaluated
in morphological identification of selected genotypes. In
order to evaluate the rosehip population in the natural
flora, studies were carried out in some ecology. For this
purpose, the average fruit width, height, weight, vitamin
C, total soluble solid content, titratable acidy, total dry
matter and pH were determined [4], [6], [7].

Nowadays, due to its contribution to human health, the
biochemical composition of fruits is remarkable. Addition
to the morphological description, biologically active
compounds analysis is of great importance. It has been
found that wild forms have higher antioxidant activities
than cultivars in different fruit species [8].

Therefore, rosehip has a positive effect on health by
reducing oxidative stress [9]. Meanwhile their fruits are
considered a source of vitamin C [1] and minerals [10].
Also sugar is an important component of the fruit. The
majority of the sugar content consists of glucose and
fructose [11]. Considering these explanations, studies are
carried out on sugar, total phenol, antioxidant activity and
mineral content [12].

Recently, consumer attitudes are towards natural
products. Rosehip is an important plant that grows
spontaneously in our country. It is noteworthy because of
the pharmacological properties and antioxidant activity.
In the current study, 9 individuals were investigated in
terms of fruit, pomological, phytochemical characteristic
and mineral content.

Il.  MATERIALS AND METHODS

In this study, 9 Rosa genotypes obtained from Erzurum
and Giimiishane were used as material in the collection
orchard of Ege University, Faculty of Agriculture and
Department of Horticulture.

Fruit analyses were carried out on 50 fruits from
shrubs. Fruit and stone weights of the harvested samples
were determined, and average flesh/stone ratios were
calculated. The fruit width and length were measured.
Fruit color was measured by a CR400 model Minolta
Colorimeter in CIE L* a* b* and the values of chrome
(C*) and hue angle (h°) were calculated by using the C*
=(a** + b*?)*? he=tan™ (b*/a*) formula [13].

For vitamin C content fruits, 25 ml of oxalic acid
(0.4%) was added to 5 g of fruit sample and mixed with
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the blender. This mixture was filtered through a filter
paper. The amount of the vitamin C (L-ascorbic acid) was
determined with 2,6-dichloroindophenol by using the
titrymetric methods of AOAC (1995) [14]. The results are
given as mg vitamin C/100 g fresh weight (fw). Total
phenol content and antioxidant activity were determined
in the fruit samples using methods by Thaipong, et al,
(2006) method [15]. Total phenol content was determined
by Folin-Ciocalteu method [16]. The results were
expressed as mg gallic acid equivalent (GAE)/100 g fw.
The FRAP method was used to determine the antioxidant
activities. The results were given as pmol trolox
equivalent (TE)/g fw [17]. For sugar analysis, dried fruit
samples were mixed with ultra pure water (Millipore 18.2
Q), homogenized and filtered. The supernatant was
filtered through 0.20 pm nylon filters and injected into
vials. Then 20 pL extract transferred to the Ultra High
Performance Liquid Chromatography (UHPLC) (Thermo
Dionex UltaMate 3000 Series, Thermo Scientific, USA).
The analysis was carried out isocratically by using
Refractive Index Dedekt& (RafrateMax521, Erc Inc.,
Japan) and Hypersil GOLD Amino (150 < 4.6, Thermo
Scientific, ABD) columns at a flow rate of 0.1 mL min
1[18].

For nutrient analysis, the dried samples were ground.
The Kjeldahl method for N; the colorimetric method for P;
the flame fotometric method for Ca, K and Na; atomic

absorption spectrophotometer for Mg, Fe, Cu, Zn and Mn
analysis were used [19].

The data were subjected to a variance analysis by using
SPSS Statistics 20 statistical package. Significant
differences between averages were defined by Duncan
test at the P<0.05 significant level. The relationship
among these values was revealed by conducting Pearson's
correlation analysis.

I1l. RESULTS AND DISCUSSION

A. Fruit Properties

Significant differences in the pomological parameters
among different genotypes were recorded (Table I).
Average fruit and seed weight are the highest in genotype
3 and the lowest in genotype 2. Variation range for the
flesh/stone ratio is described in 1.70 - 4.29. Genotypes 3
(13.68 mm) and 8 (22.53 mm) ranked the first row in
terms of average fruit width and length. On the other
hand, the average value of fruit width was 11.17 mm and
the fruit length value was 19.29 mm. There was a
statistically significant difference in color values among
genotypes. The highest values (L*, a*, b*, C* and h9
were obtained in genotype 2. In this genotype, the a*
value, which expresses the red color, was the maximum.
In contrast, it has a light color owing to the L * value is
low. Also, the b* (9.75 - 22.57) value identified a high
level of variation.

TABLE I.  POMOLOGICAL CHARACTERISTIC OF ROSEHIP GENOTYPES
Genotype Fr_uit Stone Flesh/st F!'uit Fruit . . . . .
no weight | weight one width length L a b C h
() (9) ratio (mm) (mm)
1 1.15cd | 0.68b 1.70e 1149 ¢ 16.71d 30.81a 24.05b 13.86 bc 27.77b 0.52 ab
2 0.69¢e 0.16e 429a 8.90 e 18.53 ¢ 36.01a 34.09a 22.57a 40.89 a 0.59a
3 189a | 0.84a |224cd | 13.68a 20.60 b 21.71b 19.01d 9.75 ¢ 21.36¢ 0.47 ab
4 1.02d | 046d | 225cd | 10.28d | 19.55bc 30.38a 22.69 b 10.02 ¢ 25.20 be 041b
5 125¢ | 059¢c 2.14d 11.38¢c 19.23¢ 29.22ab 19.31d 10.59 ¢ 22.03¢c 0.50 ab
6 1.13cd | 040d 277b | 1051d | 19.64 bc 28.10ab | 20.50cd 10.08 ¢ 22.85¢ 0.45ab
7 1.29¢ 0.53c¢ | 2.43bc | 1047d | 19.69 bc 31.60a 24.48 b 15.04 b 28.79 b 0.55ab
8 161b | 0.69b |[232bc | 12.34b 2253a 29.19ab | 19.66 cd 10.70 ¢ 22.39¢ 0.50 ab
9 1.09cd | 040d | 2.70bc | 11.46¢c 17.16d 28.22ab | 20.00cd 10.05¢ 22.38¢ 0.47ab
Max. 1.89 0.84 4.29 13.68 22.53 36.01 34.09 2257 40.89 0.59
Min. 0.69 0.16 1.70 8.90 16.71 21.71 19.31 9.75 21.36 0.41
Mean 1.24 0.53 2.54 11.17 19.29 2947 22 64 1252 25.96 0.50

The differences in the means were determined by the Duncan test according to P<0.05

These characteristics were also determined for the
rosehip genotypes in different locations in our country
[20], [21], [7]- The differences can be caused by genotype
and environmental conditions. It was stated that the L*
value indicating the brightness of the fruits varied from
32 to 37 [22]. This finding is somewhat similar to our
results.

Significant differences were determined according to
genotypes regarding vitamin C, total phenol content and

©2020 International Journal of Food Engineering 19

antioxidant activity (Table II). As can be seen, the same
genotype was also characterized by highest level of those
parameters (genotype 2), whereas the genotype 5 had the
lowest values, in general. Minimum and maximum values
of vitamin C were determined as 357.68 - 426.95
mg/100g fw, respectively. In terms of total phenol
content, the genotypes were categorized under three main
groups. Genotype 2, 1 and 4 were the first group,
followed by genotype 9, 8 and 6. On the other hand, the
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values of genotype 7, 5 and 3 were found to be last group.
The antioxidant activity in extracts ranged from 25.07 to
195.43 mg GAE/g of fw. For this feature, high variation
was found among the genotypes. In other words, the
phenol amounts, the vitamin C content and antioxidant
activity were more heterogeneous in samples. Glucose
and fructose were found to be the major sugar. The same
genotype was characterized by the highest level of
fructose, glucose and total sugar, accounting for 18.19,
15.10 and 33.29 ¢/100g dm, respectively. The lowest
values were determined in genotype 1, 8 and 9 for
fructose and total sugar, whereas this value was found in
genotype 2 for glucose.

According to the our results, it is confirmed that the
higher and lower levels were found in different rose hips
in terms of vitamin C content and total phenol content
based on previous studies [23], [1]. On the other hand,
phenol content was higher in some investigations [24]. As

stated, the phenolic content can be influenced by the
extraction and analysis method [25]. For antioxidant
activity in rose hip fruits, the method used in our study,
had the best results [26]. The total amount of sugar in
rosehip fruits is determined as 18.26 and 16.32 g/100g
according to the years and it are similar to our findings
[27]. The amount of fructose, glucose and total sugars in
different Rosa species has been demonstrated by other
researchers [24], [28]. In addition, fructose (7.96-14.76
9/100g) and glucose content (8.06-12.94 g/100g) have
been revealed in rosehip genotypes which are naturally
grown in Erzincan region by Ozrenk, et al. (2012) [6].

In our study, the changes in the examined
characteristics according to genotypes were also revealed
in previous studies [21]. The differences may be due to
genetic variation, environmental conditions, cultural
practices, geographic origin, the physiological stage of
fruit, extraction technique and analysis method [29].

TABLE Il. PHYTOCHEMICAL CHARACTERISTIC OF ROSEHIP GENOTYPES
Genotype Vitamin C phen-(l;cl)tc{ﬂn tent Ar:ég)\(/'i?;m Fructose Glucose IS;E;
no (mg/A00g W) | 1 0GAE/00g fw) | (umol TE/gfw) | (@/2009.dm) (9/100g dm) (g/100g dm)
1 373.82 bc 380.99 a 42.64 cde 8.48 f 7.42 ef 15.90 f
2 426.95 a 384.08 a 195.43a 12.78 d 6.64 f 1942 ¢
3 358.33 ¢ 303.59 b 28.17 de 18.19a 15.10a 33.29a
4 360.62 bc 378.26 a 4415 cd 15.47b 12.89b 28.36 b
5 372.45 be 325.99 b 25.07e 10.79 e 8.92 d 19.71e
6 357.68 Cc 342.44 ab 32.65 de 13.73 cd 8.60 de 22.32d
7 369.42 bc 32442 b 56.65 ¢ 1431c 10.80 ¢ 25.11c
8 388.94 b 337.06 ab 139.05b 9.15 f 7.88 de 17.03 f
9 363.64 bc 345.85 ab 58.14 ¢ 939 f 7.59 de 16.97 f
Max. 426.95 384.08 195.43 18.19 15.10 33.29
Min. 357.68 303.59 25.07 8.48 6.64 15.90
Mean 374.65 346.97 69.11 12.48 9.54 22.01

The differences in the means were determined by the Duncan test according to P<0.05

Considering the nutrient content, it was detected that P,
K, Ca, Mg and Na contents ranged in 0.09-0.17%, 1.35-
1.86%, 1.05-1.44%, 0.43-069% and 50.00-100.00 ppm,
respectively (Table I1). K content was reported as 1.11-
4.54% [6] and 0.42-1.90% [30]. In general, fruits are rich
in phosphorus and potassium. Similar situation is
expressed by Ercisli, (2007) [4]. According to the
findings of other researchers; Ca, Mg and K content were
found to be high and P content was low in rosehip fruits
[6]. This situation may occur as a result of the difference
in genotype, location and ecological conditions.

In our study, Fe, Cu, Zn and Mn values were stated as
28.50-48.30; 3.30-7.00; 8.06-12.56 and 50.85-85.35 ppm,
respectively (Table IIl). It was seen that, Fe and Cu
contents were high but Zn and Mn contents were similar
according to Ozrenk, et al. (2012) [6]. The micro element
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content of different rosehips was also demonstrated by
other researchers [4].

As a result of the general evaluation, genotype 2 was
different from other genotypes with its properties such as
vitamin C, total phenol content, antioxidant activity, fruit
color and macro element content. This genotype is shown
in Fig. 1.

Figure 1. General view of the fruits of genotype 2.
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TABLE Ill. MACRO AND MICRO ELEMENT CONTENT OF ROSEHIP GENOTYPES
Genotypeno | p () K®) | Ca®%) | Mg(%) | Na(ppm) | Fe(ppm) | Cu(ppm) | Zn(ppm) | Mn (ppm)
1 0.12¢ 1.73b 1.17 cd 0.54 bc 100.00 a 35.25 be 5.95 ab 9.76 bc 85.35a
2 0.17a 1.35e 1.29ab 0.69 a 75.00 ab 37.95b 7.00a 12.56 a 80.35a
3 0.09e 1.49 de 117 cd 0.43d 75.00 ab 37.70b 6.45 ab 8.06 e 71.55 be
4 0.13¢c 1.67c 144a 051c 75.00 ab 48.30 a 3.30e 10.51 b 71.25bc
5 0.14 b 1.76 b 1.05e 0.57b 100.00 a 37.35b 4.95 bed 9.13d 62.00 d
6 0.12c 1.50 de 1.35ab 0.66 a 75.00 ab 28.50¢c 5.55 ab 845e 74.10b
7 0.13¢c 165¢c 1.08 cd 0.58b 50.00 b 36.00 b 4.35 cde 10.16 b 62.95d
8 0.12¢c 1.86a 1.23 bed 0.45d 50.00 b 31.85 bc 3.95de 9.61 bc 50.85 e
9 0.10d 1.55d 1.17 cd 0.57b 100.00 a 36.05 b 3.75 de 11.97 a 67.15 cd
Max. 0.17 1.86 1.44 0.69 100.00 48.30 7.00 12.56 85.35
Min. 0.09 1.35 1.05 0.43 50.00 28.50 3.30 8.06 50.85
Mean 0.13 1.62 1.22 0.55 77.78 36.55 5.03 10.03 69.51
The differences in the means were determined by the Duncan test according to P<0.05
TABLE IV. THE CORRELATION COEFFICIENTS BETWEEN THE FEATURES OF ROSEHIP GENOTYPES
W s L a b [+ ] ¥ TF AA [} F Ts P E Ca Mz Ha Fe [~ Za Ma
by [E = 0586 05450 0Ig3e* | 0268 04213% | -06TI%*| 0336 0201 | 0142 -0030 | -0.651%% | -0447¢
W 0374 | -QTEEee | -Q4gse 04gses | 0097 | 0295 | -Qetlee | os4ges | o010 | -0z -0 |-0m0ree | 0292
E 0365 | -Qemer | 0615w Q46 [ 00T | 0257 | -aTsEee| 0343 Q036 | 0114 0041 |-0ss1es | -0338
FL 0057 0240 0319 0193 0315 0163 e 0374 0183 0331 0366 -0111 0199 Q.04 -0443e | 0313 | 0030 -0165 0384e | -0661%
= 0361 | QT4 | Qe | QETE ozsge | 0191 | oToses 0005 [ 0003 | ouETTes | 0TI+t | 0309 | 0nles | 0069 | -0080| 0344 | oeozes | 02X
L 0.610% | O350%* | Q61Te* 0Ig 0483 0308 04468 0445+ | 0260 | -03& QLT -0.041 =B b | 0451 -0030 | 0105 Q030 | 0309 011
A oEsee | 0ss0ee | o3mn | orizes| odeTes | ogoss | 0330 | 0008 | 0073 [ omses | odsie| 0me | oamies | 00Tl | 043 | 03 | osizes | oaane
5 as26ee | 771 [ 073Tes | os0se | oegEee | -0431% | 0087 | -0297 | oseses | 0409+ | 0060 | 070 | -0090 [ -0019| 0310%e | o51ees | osdse
C 0477 Ti0ee | Q455 Q.68Te* | 0375 -0.021 0193 | QUTIE™ -0476* | 0151 -0007 | Q119 | 0427 | O603%* | Q4TIe
1 0432 0137 0367 0375 -0.194 0290 0342 -0.107 -0295 | -0243) 0433+ 0187 0148
ViR 0381* | Qazees | -a49re 0330 | augedes | -0.18 Q072 | 00T | oseze | osmes 0131
TF 0370 -03%9% | -0I80 | -0343 0390 -0.103 0389 0367 0038 0208 Q080 0416 £ 04
AA -047% | -0211 0348 | QSg2ee 02138 oas2 0290 -0290 | -0050| 0216 | 05g1ee Q.41
[ QST | ogmze 0133 | 010+ | oseses | 0008 | 0207 [ 0290 |osores | aase
F [ -0441% | -0243 | -0496% | 0003 0054 | -0445% | -0159 05414+
TS -0287 028! 004z o151 -0041 | 0185 0.076 =8 ke 033
P -0.13 0104 | OQE4Ee 0.006 07 0150 | 0301+ 0159
e 20283 | ensssee | 0003 | oos | nsdee | 0ose | -0m41es
Ca o151 -0041 | 0165 | -0076 =8 ke
Mg 018 | <03 04T | odiee | o418
Ka 033 s on7 0371
Fe -0130 0282 oz
Ca 2084 | paze
Zn 0181

* Significant at P<0.05, ** Significant at P<0.01. ns: Non-significance.

Abbreviations: FW: fruit weight; SW: stone weight; FS: flesh/stone ratio; FWad: fruit width; FL: fruit length; L: L*; a: a*; b: b*;h: h< C: C*; VitC: vitamin C; TF: total phenol; AA:
antioxidant activity; G: glucose; F: fructose; TS: total sugars; P: phosphorus; K: potassium; Ca: calcium; Mg: magnesium; Na: sodium; Fe: iron; Cu: copper; Zn: zinc

correlation occurred between vitamin C and antioxidant
activity (r = 0.825). Vitamin C has antioxidant activity.
The relationship between vitamin C and color values was
found. Fruit color and vitamin C content are determined
during the harvest stage. The amount of carotenoid which
gives the fruit red color is high in this period [31].
Although some studies showed a correlation between
total phenols and antioxidant activity, this was not
observed in the present study [32]. Relationships between
fruit properties and nutrient elements were also examined.
Fruit weight, stone weight and width were found to have
a strong but negative correlation to P, Mg, Zn and fruit

B. Correlation Among Traits

The correlation coefficients between the features of
rose hips genotypes are shown in Table IV. Accordingly,
the highest correlation was determined between fruit
weight and width, stone weight. Moreover, fruit weight
and stone weight were highly correlated (r = 0.884). Thus,
large fruits showed a larger stone, increasing the ratio of
flesh/stone. Fruit weight showed a significantly positive
correlation to fruit width (r = 0.898). Fruit weight, stone
weight and width had a negative and strong correlation
with over color L*, a*, b* and C* value. A very strong

21
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color value. Nutrients have different effects on color
values. Vitamin C, phenol and antioxidant activity were
not found to affect nutrients in general, except P and Zn.
These elements are important in terms of antioxidant
activity. In this context, Zn is indicated as an antioxidant
mineral [31].

IV. CONCLUSIONS

Rosehips rank the first row in terms of non-wood
forest products. In addition to its medicinal use, rosehip is
also valuable for nutritional purposes, as known. This
species contains vitamin C, phenol content, antioxidant
activity and nutrition element. Thus, fruits are valuable as
a source of natural antioxidant. It was seen that genotype
number 2 possess some characteristics (vitamin C, total
phenol content, antioxidant activity, fruit color and macro
element) compared to the others. This genotype can be
consumed as herbal tea because of its small fruit.
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