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Abstract

More recently, functional foods or food supplements which can protect
humans from oxidative stress and several diseases have attracted worldwide
interest. Among functional foods, fruits were given special attention,
particularly wild edible fruits (neglected or underutilized fruits). There are
various neglected and underutilized fruit tree species grown in Turkey solely.
They could be exploited directly as foods, or used to obtain valuable natural
compounds and derivatives. Rose hip (Rosa spp.) is one of them. The aim of
the study is to determine some fruit characteristics of promising rose hip
selections from Bolu province in the western part of Turkey. In the selection
study, around 100 wild growing rose hip plants were investigated and among
them 9 promising genotypes were selected based on rose hip selection criteria.
The fruit mass, fruit flesh ratio, soluble solid content, titratable acidity, total dry
matter and vitamin C content of these selected nine genotypes ranged from
1.40-2.77 g, 64.92-82.83%, 24.10-30.50%, 0.04-1.55%, 32.44-56.94% and
332.42-1603.52 mg/100 g respectively. Among the 9 promising genotypes, two
genotypes had high, two genotypes had medium and five genotypes had low
level of thorn.
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Introduction

Rose hip (Rosa spp.) belongs to the Rosa genus in the Rosales order in
the sub family of Rosoideae in the Rosaceae family. Nearly 70-100 rose hip
species are grown world wide and 25% (27 species) of them are cultivated in
Turkey (Kutbay and Kiling, 1996; Tiirkben, 2003; Ercisli 2004; Ercisli 2005,
Ercisli and Giileryiiz, 2005).

Rose hip is a plant that could be as tall as 0.5-4.0 m dependent on
species, straight or downward shape formed, thorny main stem and shoots to
some extent, bush formed and leaves dropping in winter season. Thorns are
mostly curved or straight to a lesser extent. Smooth leaves contain 5-11 leaflets,
and each leaflet is 2-4 cm long and egg or ellipse shaped, the margins of leaves
are simple or folded with serrated margins and bluish green in color. The
flowers are hermaphrodite and contain many anthers and pistils. Receptacle
swells to form hip which is round, egg-shaped or ellipse, bright in fruit flesh but
it changes from green before maturation towards tile red-red when it is ripe.
The exocarp could be woolly or smooth, and endocarp could also be woolly
more or less and contains many seeds and generally keeps on the plant during
winter (Gokmen, 1973; Gobelez, 1981; Tanriverdi, 1987; Goniillii et al., 1990;
[lisulu, 1992; Tiirkben, 2003).

Rose hip (Rosa spp.) has recently attracted consumers’ attention due to
its natural antioxidant contents beneficial for humans (Su et al., 2005), along
with minerals, carotenoids, tocopherol, bioflavanoids, fruit acid, tannine,
pectin, amino acid and essential fats (Cinar and Colakoglu, 2005). This plant is
reported to have been used by folk medicines for diabetes, stomach diseases,
kidney disorders and gingival bleeding successfully (User, 1967; Kihn, 1992;
Kostic, 1994). Moreover, rose hip is effective in refreshing the blood and
beneficial for intestines, as well as for inflammatory diseases and common cold
due to its high ascorbic acid content (Sen and Giines, 1996).

This fruit has a long history in Turkey. There are different rose hip genotypes
adapted to local conditions and, thus a large gene pool could be pronounced. Many
genotypes having different productivity, fruit size, shape, color, taste and nutrient
content grow natively in this country. Our country is one of the most important gene
sources (Ercisli and Giileryiiz, 2005). Superior genotypes should be selected from
these rich resources and cultivated. It is not only important for the economy, but also
to gain the time for the selection process. This work, which considers the selection
criteria, conducted in the villages of Bolu (the geographical position is between 30°
32'-32° 36 'minutes east longitude and 40° 06' 41° 01 'north latitude) by selecting the
naturally-grown plants primarily aimed at searching the plants and fruit properties, to
reveal the superior genotypes that could serve as reference for further studies.
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Material and Methods

This work was conducted in the centre villages of Bolu in which rose
hip is naturally grown intensely. Bolu's climate is a transition area between the
Black Sea climate and the land (steppe) climate of inner Anatolia. The
temperature is between + 39.4 °C and -31.5 °C in summer and winter. The
annual rainfall is between 535-1084 mm (Anonymous, 2016).

In May and June of 2011, 100 rose hip plants were selected for a survey
and at least 30 fruits per plant were harvested in September-October and were
under a research. In order to determine the rose hip type character, the selection
criteria used were productivity, fruit size, flesh rate, vitamin C, thorn status,
soluble solid content and total dry matter. Regarding the selection criteria, 9
genotypes were detected with over 700 points according to weight-ranked-
method (Bolat and Giilerytz, 1992) (Table 1).

Tab. 1. Main selection criteria for weight-ranked-method and its importance degree
Tnasnu cenexyuonu kpumepujymu 3a Weight-ranked-method u rezos
CmeneH 6dliICHocmu

Weight-ranked-method

criteria Value scores Relative scores
Weight-ranked-method Bpujeonocm pesynmama| Peramusnu pezyimamu
Kpumepujymu
Productivity 10-8-2 20
IIpooyxkmuenocm
Fruit size (g) 10-8-6-4-2 20

Benuuuna nnooa (Q)
Flesh rate (%)

Youo meca nnooa (%) 10-8-6-4-2 15
Vitamin C (mg/100g) e

Bumamun C (mg/100g) 10-8-6-4-2 15

Thorn status
Youo mpmwa 10-7-3 10
Soluble solid content (SSC) (%) 10-8-6-4-2 10
Caoporcaj pacmeopouse cyge mamepuje
0,
Total dry matter (TSS) (%) 10-8-6-4-2 10

Yxynna cyea mamepuja
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After selecting the genotypes, fruit weight (fruit weight was measured
with a scale which is sensitive to 0.01 g), fruit length [fruit lengths were
measured with digital calipers (Mitutoyo, Kanawaga, Japan, accuracy + 0.01
mm)], fruit diameter [fruit diameters were measured with digital calipers
(Mitutoyo, Kanawaga, Japan, accuracy = 0.01 mm)], fruit shape index (ratio of
maximum height to width, H / W), fruit flesh ratio (flesh/seed ratio) and thorn
formation (the degree of thorniness on the shrubs was evaluated as high,
medium, low, and thornless by comparing the shrubs with one other on the
location where they grow) were determined according to Ercisli (1996),
vitamin C (2,6-dichlorophenolindophenol (dye) solution, based on the principle
of calculating the amount of ascorbic acid present) according to TSE (1989),
total dry matter (fruits were dried by heating to a constant weight at a
temperature of 105 °C and total acidity ratio (acidity (expressed as % citric
acid) was determined by titrating with 0.1 N NaOH to an end point of pH 8.10)
according to Yamankaradeniz (1982), and soluble solids (by reading a drop of
fruit juice on a refractometer) were determined to Cemeroglu (1992).

Results and Discussion

Table 2 and 3 give mean values of chemical and physical properties of
rose hip genotypes taken in 2011. The fruit weight ranged from 1.40-2.77 g and
changing the fruit weight and other parameters are pointed out by many
researchers depending on the ecological conditions. A selection study
conducted in Czech Republic found fruit weight 3.61 g (Nitransky, 1976), 3.90
g in Sweden (Uggla, 1991) and 1.90-7.60 g in Lithuania (Kiseleva, 1978).

The fruit weight of selected genotypes in Turkey varied among 0.61-
4,95 g in Erzurum (Yamankaradeniz, 1982), 3.07 g in Tokat (Kara and
Gergekgioglu, 1992), 1.6-6.0 g in Gimiishane (Ercisli, 1996), 1.81- 3.99 g in
Gevas and Ahlat (Balta and Cam, 1996), 1.51-7.77 g in Van (Kazankaya et al.,
1999), 0.88-2.22 g in Bursa (Turkben et al., 1999), 0.91-3.40 g in Adilcevaz
(Kazankaya et al., 2001), 1.00-1.93 g in Gevas and Edremit (Kazankaya et al.,
2002), 0.41-2.40 g in Tatvan (Tiirkoglu and Muradoglu, 2003), 2.04- 6.10 g in
Bitlis, Hakkari and Van (Kazankaya et al., 2005).

The fruit length changed from 18.92 to 24.13 mm among the selected
genotypes and from 11.80 to 15.88 mm for fruit diameter. Fruit flesh ratio
fluctuated from 64.92 to 82.83 %. Similar studies were conducted during the
first and the second year round and the fruit diameter was 10.80-17.06 mm,
fruit length was 17.86-29.50 mm, fruit flesh ratio was 42.61-78.88 %; the
second year results were as follows: 9.14-18.48 mm, 15.41-27.76 mm and
32.29-79.00 % respectively (Kazankaya et al., 2001).
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Tab. 2. Fruit characteristics of rose hip selections from Bolu region
Ocobune nnoda cenekyuoHUCanoe WunKka u3 nokpajure bony

- . o Fruitshepeindex | Fleshratio9e) | oesoenceot . Seed number
Genotypes Fruitweight (9) | Fruitlength (mm) |Fruit diameter (mm) Thoerc obmaca O ’ fruit exterior Seed weight () per fruit
Tenomunosu | Texcuna niooa | [powcuna niooa | Ipeunux niooa Ayepeca VInakasocm cnowhoe| Teowcuna gievena | Bp. giemerxu
nooa nooa
OMOmaMa W00d 710 W10dy
14 BL 2 2.20 23.99 13.34 1.81 66.86 Absent / nema 0.74 25.00
14BL 4 2.21 21.93 14.15 1.56 76.46 Absent / nema 0.48 23.40
14 BL 10 2.38 19.38 15.88 1.23 71.70 Absent / nema 0.79 39.10
14 BL 12 2.77 22.03 15.49 143 74.40 Absent / nema 0.71 31.70
14 BL 36 2.56 24.13 14.04 1.72 82.83 Absent / nema 0.44 20.70
14 BL 42 1.75 19.43 12.68 154 65.65 Absent / nema 0.60 29.00
14 BL 48 1.50 18.92 12.74 149 76.72 Present / uma 0.35 19.50
14 BL 51 1.40 19.12 11.80 1.62 64.92 Absent / nema 0.49 28.10
14 BL 91 1.81 20.91 12.64 1.66 68.01 Absent / nema 0.58 30.90
Tab. 3. Some morphological and chemical characteristics of rose hip selections from Bolu region
Hexe mopghonowike u xemujcxe ocoburne cenrekyuoHuCanoe wunka us nokpajute bony
Plant height | Plant width Thorn status Leaf length | Leaf width nulasgglre;)er Titratable Vitamin C
Genotypes (m) (m) (mm) (mm) SSC TSS acidity (%)
T'enomunosu | Bucuna | lupuna Hpucyemeo Iyoicuna | Hlupuna leaf (%) (%) Tumpayuond| (mg/100 g)
oumke Kpouurbe mprosa aucma aucma Ep aucxu Kucenocm Bumaxun C
no aucmy
14BL2 19 15 low / nucka 54.35 46.48 7.00 30.50 50.24 1.19 332.47
14BL 4 14 0.7 low / nucka 44.10 37.93 5.33 30.00 40.10 1.34 948.98
14 BL 10 2 1.1 normal/nopmannal  49.50 43.80 6.67 24.50 40.07 1.46 1460.76
14 BL 12 1.9 0.9 low / nucka 43.30 39.10 5.67 25.10 32.44 1.04 442.13
14 BL 36 15 1.2 high / sucoxa 50.77 50.77 5.33 25.70 36.72 1.36 926.25
14 BL 42 15 1.2 low / nucka 52.39 52.39 6.00 25.80 47.06 1.55 615.03
14 BL 48 15 0.8 low / nucka 56.31 56.31 7.00 25.90 44.80 1.15 884.76
14 BL 51 1.8 2.2 normal/nopmannal  49.27 49.27 5.67 29.10 56.94 1.46 1603.53
14 BL 91 1.9 14 high / sucoxa 52.55 52.55 7.00 28.10 54.49 1.39 452.51
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A study was conducted in Siirt and the results were 10.08- 15.63 mm,
15.00-24.55 mm and 58-79 % in the first year; and 10.12-15.36 mm, 17.40-
25.29 mm 51-74 % in the second year, respectively during the above study
(Yorik, 2006). Comparing the results with the former studies, we realized that
the results of this study were in the normal range, and some genotypes had
higher or lower fruit weights. The fluctuations might be related to ecological
conditions, variety, cultivar as well as genotypic circumstances. Rose hip
generally grows well in the infertile conditions in which other fruits could not
flourish.

To our analyses, shape index varied among 1.23-1.81, and 5 of the
genotypes were less thorny, 2 of them were medium thorny and 2 of them were
observed as the most thorny. The seed weight was in the range of 0.35-0.74 g,
the number of seeds were fixed as 19.50-39.10 per/fruit. Vitamin C content was
also determined and this was regarded as a selection. Rose hip is considered as
the highest vitamin C containing fruit among the cultivated fruits in the world
(Agaoglu et al., 1987). In our study carried out in Bolu in 2011, vitamin C
content of the rose hip genotypes was found in the range of 332.47-1603.53
mg/100g. Rose hip could be used not only for marmalade and fruit juice, but
also as additive material to enrich the vitamin C content of fruit juice
(Yamankaradeniz, 1983). Former studies indicated vitamin C as 234-650
mg/100g (User, 1967), 378 mg/100 g (Nizharadze, 1971), 145-520 mg/100 g
(Oblak, 1980), 700-1500 mg/100 g (Sojak and Hricovsky, 1986), 132-1273
mg/100 g (Ercisli, 1996), 106-1703.04 mg/100 g (Giines, 1997), 107-1094
mg/100g (Kazankaya et al., 2001), 301-1183 mg/100 g (Kazankaya et al.,
2005). Our results are in agreement with the former studies. Chemical
constitutes of rose hip especially for vitamin C might change depending on the
climate, altitude, variety, cultivar and the region (Nizharadze, 1971; Halasova
and Jicinska, 1988).

Total soluble solid content of the samples ranged between 32.44-56.94
%, soluble solids were between 24.50-30.50 % and acidity between 1.04-1.55
%. Plant heights were 1.4-1.9 m, plant diameter 0.7-2.2 m. Full bloom of rose
hip genotypes occurred between May 20 and June 7. Leaves length ranged from
43.30 to 56.31 mm, leaves diameter from 43.30 to 54.35 mm, leaflet number
from 5.33 to 7.00. Our study was conducted in Bolu in 2011, the wool
formation in the fruit was smaller in 11 genotypes, higher in 7 and none in 81
genotypes.

Regarding the former studies, fruit flesh ratio was reported as 61 %
(Nizharadze, 1971), 67 % (Nitransky, 1976), 56-80 % (Yamankaradeniz, 1982),
44 % (Kara and Gergekgioglu, 1992), 63-71 % (Kocamaz and Karakog, 1994),
54- 91 % (Ercisli, 1996), 41-81 % (Guines, 1997), 52-79 % (Balta and Cam,
1996), 32-79 % (Kazankaya et al., 2001), 46-79 % (Kazankaya et al., 2005).
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When comparing our results with other studies, fruit flesh ratio of
selected genotypes was found to be in a normal range, 61.69-82.83 %. Our
selected rose hip genotypes had superior properties in terms of fruit flesh ratio.

Total soluble solids in fruits are directly related to taste. Soluble solids
consist mostly of sugars (Karagali, 1990; Cemeroglu, 1992). Soluble solids
contents reported to be 28-48 % (Nizharadze, 1971), 24 % (Smatana et al.,
1988), 20-27 % (Yamankaradeniz, 1982), 21 % (Kara and Gergekgioglu, 1992),
22-28 % (Kocamaz and Karakog, 1994), 20-36 % (Ercisli, 1996) 12-41 %
(Glines, 1997), 16-24 % (Balta and Cam 1996), 15-45 % (Kazankaya et al.,
2001), 12- 32 % (Kazankaya et al., 2002), 14-36 % (Kazankaya et al., 2005) in
the former studies. Our results were in the normal range of 16.90-31.40 %. The
differences between the results could be attributed to the ecological conditions,
altitude and species (Ozbek, 1977).

Conclusions

Selected genotypes resulted in the normal range in terms of fruit flesh
ratio, soluble solids, and vitamin C contents; however, some gave higher or
lower results when compared to either domestic or international studies.

We have observed that investigated rose hip varieties showed
differences among genotypes in terms of the fruit and plant properties. When
checking these, fruit thickness appeared to give higher results in our study even
though they were grown under infertile and improper conditions. If the selected
genotypes had been grown under the optimal conditions, they would have given
better results. Regarding soluble solids, differences could be related to
temperature, rain, humidity and altitude. A dry matter content in a genotype is
considered to be better in the rainy region in contrast to arid ones. Rose hip
generally adapted well to barren land conditions in which other fruits cannot
grow properly. These values are expected to rise in suitable conditions.

As accepted for the other fruits, the main aim of breeding is to get big
and spectacular fruit. In addition to fruit thickness, productivity, suitability for
machine-harvested, easy-grown and thornless are also the important breeding
criteria for rose hips (Uggla, 1991; Kocamaz and Karakog, 1994). Results of
this study indicate that the level of variation among rose hip genotypes is
appreciably high and these genotypes can be used for breeding programs and
the information generated in this study is of much use in the improvement of
rose hip through breeding.
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Heke dhuznuko-xeMujcke 0coOMHE TI0/I0BA MIUTIKA
(Rosa spp.) 3a reHOTHIIOBE U3 MOKpajuHe bomy
y 3amaaHoj Typckoj

Hunna Epcojl, Mepee Canman Ozen?

YVnueepzumem Axoenus, Cmpyuna wxona mexnuukux nayka, Anmanuja, Typcka
2Jlopmouean ynpaea 3a xpanmy, nomonpusedy u cmouapcmeo okpyaa, Bony, Typcka

Caxerak

VY mocipenme BpHjeMe, 3HAYajHy MaXKkby LIMPOM CBHjeTa IMPHBIIAYE
3IpaBa XpaHa M JOJAIM HMCXPaHM KOJU MOTY 3allITUTUTH YOBjeKa Of
okcHJaTUBHOT cTpeca W Beher Opoja Oomectu. Onx 3ApaBHX IPOU3BOIA,
noceOHy Maxkmhy NMpUBIavu Bohe, a moceOHO TUBJbE, JECTUBO Bohe (3aHeMapeHe
Y HEJIOBOJbHO MCKOPHINTEHE BpcTe). 3HavyajaH Opoj oBux BpcTa y Typckoj uma
eHjeMuydan kapaktep. OBe BPCT€ MOTY C€ MCKOPUCTHUTH JUPEKHO Y MCXPaHH
WIN 32 MPOU3BO/AKY BPUjEIHUX NPUPOJHUX jeIUbCHha U JepuBaTa. JemHa of
oBuX Bpcta je u mmnak (Rosa spp.). b oBor ucrpaxuBama je oapehuBame
HajBaXHUjUX OCOOMHA TUIOJI0OBA €KOHOMCKH HAjBOKHUJUX TCHOTHIIOBA INUIKA
u3 nokpajuHe bony y 3amannoj Typckoj. Y MOCTYNKY CelleKInje, UCTPaXESHO je
oko 100 Owmipaka AWBJET IIUNKA, OJf Yera je, Ha OCHOBY KpHUTEpHjyMa
CeJIeKIIHje, 01a0paHo JEBET ICHOIMTOBA KOjJH Cy TMOKa3aJd Haj00Jbe OCOOMHE.
Maca moza, yauo mMeca mwioja, TUTpupajyha KHcenocT, yKyIHa cyBa MaTepHja
u caapxaj ButamuHa C nieBeT n3abpaHUX reHOTHIIOBa KpeTanu cy ce ox 1,40-
2,77 g, 64,92-82,83%, 24,10-30,50%, 0,04-1,55%, 32,44-56,94% wn 332,42-
1603,52 mg/100, Tum penom. O neBet u3adpaHUX IeHOTHIIOBA, /1Ba TE€HOTUIIA
Cy UMaJIi BUCOKY, JIBA CPE/IHY a TeT Mally KOJIMYUHY TPHa.

Kwyune pujeuu: Rosa spp., Maca mioaa, XeMHjCKH cacTaB
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