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Selections
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ABSTRACT. An evaluation of the types of natural rose hip (Rosa spp.)
populations was carried out in the Bursa region of Turkey where the rose
hip has been traditionally grown intensively. Phenological development
(first flowering, full flowering, fruit set, ripening), morphological charac-
teristics (color of flower, number of leaflets, thornlessness), pomological
qualities (fruit weight, fruit length and width, seed number, fruit flesh/
seed ratio, fruit color) and chemical composition (soluble solids concen-
tration, pH, total acidity, vitamin C, invert sugar, total sugar) were deter-
mined as evaluation parameters. [Article copies available for a fee from The
Haworth Document Delivery Service: 1-800-HAWORTH. E-mail address:
<docdelivery@haworthpress.com> Website: <http://www.HaworthPress.com>
© 2005 by The Haworth Press, Inc. All rights reserved. ]
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INTRODUCTION

Rose hips are the fruit of a rose that develop after the petals have
fallen (Halloran, 2000). Among the species of rose particularly valued
for the hips are Rosa rugosa, known as Japanese rose; R. canina, known
variously as wild briar, witches brier, dog rose, hip fruit, or hip tree; R.
acicularis; and R. cinnamomea. Kurt and Yamankaradeniz (1983) ex-
amined the composition of Rosa dumalis, R. canina, R. pulverulenta
and R. montana from the Anatolia region of Turkey. The R. canina hips
are said to contain the highest amounts of vitamin C of all the species.
Rose hips are highly rich in vitamin C (800 mg/100 g) having 10 to 50
times that of an orange. If dried and ground into powder they preserve this
vitamin better than almost any other plant. In England, during the second
World War, the scarcity of citrus products led to a nationwide effort to
harvest and process the nutritional hips of the dog rose. The dog rose hips,
abundant in the countryside, provided the populace with adequate vita-
min C to prevent the onset of the deficiency disease known as scurvy. In
addition to being a highly recognized source of vitamin C and bio-
flavonoids, and they also contain vitamins E and K, and the B vitamins ri-
boflavin and folate, potassium, phosphorus, calcium, and iron (Ozcan,
2002). Rose hips have a tangy yet sweet flavor and can be used fresh,
dried or preserved in a wide range of dishes, including syrups, preserves,
jams and jellies, sauces, breads and desserts, purees, fruit soups, teas,
wine and health drinks. In herbal medicine rose hips are recommended
for fighting infection, curbing stress, and for bladder problems. There is a
high unsaturated fatty acid content in the seeds so it is significant not only
for the food industry but also for the cosmetic industry (Demir and
Ozcam, 2001; Ozcan, 2002; Szentmihalya et al., 2002). Additionally,
roots and flowers of rose hip are used in the leather industry (Ansin, 1996;
Hilmioglu et al., 1996). Storage and preservation of rose hip fruits have
been examined by Mamadrizohonov et al. (1994) and Mou (1988).

Anatolia, Turkey is located in the motherland of rose hip (Rosa spp.),
which has become widespread around the world. More than 100 species
of rose hip have been identified (Arslan et al., 1996). There are about 27
species of rose hip under cultivation in every geographical region of
Turkey (Davis, 1972). The genetic variation Rosa caninae and the do-
mestication of this species for rose hip production has been investigated
in Sweden (Nybom et al., 1998; Uggla and Nybom, 1998).

In recent years the importance of rose hips has been expanding as in-
terest has increased in its use for different purposes such as dietary sup-
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plements, ornamental rose growing, landscape design incorporation,
and its use in the prevention of erosion on unfertile lands (Eryilmaz et
al., 1996).

Recently Ercisli and Esitken (2004) examined about 10,000 seedling
rose shrubs in the Erzurum province of eastern Turkey in regard to plant
and fruit properties. Twelve promising rose hip genotypes were selected,
six of which belong to R. dumalis, four to R. canina, and one genotype
was selected in both R. pulverulanta and R. montana. The genotypes ex-
hibited a range of 3.2 to 4.8 g for fruit weight, 63.1 to 71.1% for fruit flesh
ratio, 1074 to 2557 mg/100 g for ascorbic acid, 31.0 to 36.7% for total
soluble solids, and 34.8 to 40.2% for total dry weight.

Rose hip makes a considerable contribution to the agricultural econ-
omy of the Bursa region of Turkey. In the present study an evaluation
and selection of types of rose hip seedling (Rosa spp.) populations was
conducted.

MATERIALS AND METHODS

Rose hip (Rosa spp.) seedlings used in this study were selected
from populations found growing in the region around Bursa, Turkey.
Twenty nine plants were chosen for observation and analysis in 1998.
Phenological development (first flowering, full flowering, fruit set, rip-
ening), morphological characteristics (color of flower, number of leaf-
lets, thornlessness), pomological qualities (fruit weight, fruit length and
width, seed number, fruit flesh/seed ratio, fruit color) and chemical
composition (soluble solids concentration, pH, total acidity, vitamin C,
invert sugar, total sugar) were determined as evaluation parameters.

The results were analyzed according to a randomized design with
three replicates and the mean values were compared by LSD test at 1%
significance level.

RESULTS AND DISCUSSION

Ecological differences of localities affected the phenological phases
and maturation and ripening of rose hips. The ripening period began on
August 20, 1998 and continued until September 20, 1998. It was gener-
ally observed that all types were thorny and the flower color varied from
white to dark pink (Table 1).
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TABLE 1. Some phenological and morphological features of selected rose hips
(Rosa spp.).

) First Full . o Flower Number
Selection flowering | flowering Fruit set | Ripening* color Thornyness | of |eaflets
AK-03 2/5 17/5 22/5 20/8 Dark pink Thorny 5
KA-36 3/5 17/5 24/5 24/8 Pink Thorny 5
KA-37 5/5 17/5 24/5 25/8 Pink Thorny 7
HA-24 3/5 17/5 25/5 26/8 Pink Thorny 5-7
HA-28 2/5 17/5 25/5 26/8 Pink Thorny 5
AD-37 8/5 18/5 26/5 27/8 Cream Thorny 5
SU -41 5/5 18/5 24/5 25/8 Pink Thorny 5
SU-42 3/5 18/5 24/5 23/8 Pink Thorny 5
SU-43 10/5 18/5 24/5 25/8 Cream Thorny 5
SU-49 7/5 18/5 24/5 25/8 White | Few Thorns 5
SU-50 20/4 17/5 | 23-24/5 3/9 Pink Thorny 5-7
GR-01 20/4 17/5 21-24/5 15/9 Pink Thorny 5-7
GR-02 20/4 17/5 21-24/5 14/9 White Thorny 5-7
GR-03 20/4 17/5 | 21-24/5 15/9 Pink Thorny 5-7
GR-04 20/4 17/5 21-24/5 18/9 White Thorny 5-7
GR-05 20/4 17/5 | 21-24/5 13/9 White Thorny 5-7
GR-06 20/4 17/5 | 21-24/5 18/9 Pink Thorny 5-7
GR-07 20/4 17/5 21-24/5 12/9 Pink Thorny 5-7
GR-08 20/4 17/5 | 21-24/5 18/9 Pink Thorny 5-7
GR-09 20/4 17/5 | 21-24/5 18/9 Pink Thorny 5-7
GR-10 20/4 17/5 21-24/5 15/9 White Thorny 5
GB-11 20/4 17/5 23-24/5 18/9 Pink Thorny 5
GB-12 20/4 17/5 23-24/5 20/9 Pink Thorny 5
GB-13 4/5 10/5 21/5 16/9 Pink Thorny 5
GB-14 4/5 10/5 21/5 16/9 Pink Thorny 5
GB-15 4/5 10/5 21/5 16/9 Pink Thorny 5
GB-16 4/5 10/5 21/5 16/9 Pink Thorny 5
GB-17 27/4 10/5 21/5 10/9 White Thorny 5
GB-18 27/4 10/5 21/5 11/9  |Yellow-Pink| Thorny 5

*Ripening was the period when the color of the hyphontium changed from red to orange.
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Pomological and fruit color features are given at Tables 2 and 3. The
main part of the rose hip that is of commercial interest is the flesh. Large
fruit with a high flesh to seed ratio are most desirable. Since rose hips
are mostly processed as a raw material in the food industry, the ratio of

TABLE 2. Some pomological features of rose hip selections (Rosa spp.).

Type Fruit weight | Fruit length | Fruit width Seed number Flesh/Seed
)} (mm) (9/9)
AK-03 1.70 def 18.57 de 13.93 abc 26.33 cdefghi 3.73 ab
KA-36 1.23 jkim 17.73 efg 12.07 ghijk 11.00 k 5.34a
KA-37 2.07 ab 19.10 cd 14.33 ab 26.53 cdefgh 1.45¢
HA-24 1.10 Imn 16.10 ijkl 11.43 jkl 26.53 cdefgh 2.59 bc
HA-28 1.03 no 15.33 | 11.27 ki 29.00 bcde 1.92¢c
AD-37 0.88 0o 15.57 kl 10.27 m 20.23 jj 1.70c
SU-41 1.07 Imno | 16.27 hijkl 11.60 ijkl 30.00 abcd 2.14 bc
SU-42 1.97 bc 18.07 def 14.53 a 30.20 abcd 2.13 bc
SU-43 1.45 ghi 16.20 hijkl | 12.10 ghilk | 22.57 fghij 2.28 bc
SU-49 1.53 fgh 19.23 cd 12.33 fghij 30.23 abcd 2.89 bc
SU-50 1.38 hij 17.03 fghij 11.33 ki 26.37 cdefghi 1.29 ¢
GR-01 1.68 def 20.30 bc 12.53 efghi 24.67 defghij 1.98 ¢
GR-02 1.78 cde 20.60 ab 12.80 defg 28.43 cdef 1.82c¢
GR-03 1.82 cd 18.17 def 13.47 bed 35.33 a 2.76 bc
GR-04 1.25 jkl 17.40 efghi | 11.47 jkl 23.77 efghij 2.46 bc
GR-05 1.73 de 17.53 efgh | 13.47 bed 32.23 abc 1.94 ¢
GR-06 1.75 de 18.60 de 12.97 cdefg | 27.47 cdefg 2.43 bc
GR-07 1.18 kimn | 16.67 ghijk | 11.33 kl 23.77 efghij 1.92¢c
GR-08 1.05 mno | 15.83 jkl 10.90 Im 19.00 j 1.63 ¢
GR-09 1.18 kimn | 17.13 fghij 10.90 Im 20.67 hij 1.95¢c
GR-10 1.33 ijk 18.70 de 11.70 hijkl 21.87 ghij 1.71¢c
GB-11 1.62 efg 20.40 bc 12.57 defgh | 28.80 bcde 1.34 ¢
GB-12 1.78 cde 19.17 cd 13.33 cde 23.33 efghij 2.18 bc
GB-13 222 a 21.83a 13.77 abc 26.77 cdefgh 2.07 bc
GB-14 1.17 kimn | 15..90 jkl 11.67 hijkl 30.23 abcd 1.56 ¢
GB-15 1.67 def 16.50 ghijkl | 13.17 cdef 34.67 ab 1.56 ¢
GB-16 1.70 def 19.40 bed 12.70 defg 29.47 abcde 1.83 ¢
GB-17 1.25 jkl 17.73 efg 11.23 kim 19.10j 1.21¢c
GB-18 1.13Imn 17.53 efgh 10.87 Im 21.47 ghij 2.14 bc
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TABLE 3. Fruit color measurements of selected rose hips (Rosa spp.).

Color*

Selection L C h
AK-03 35.82 49.24 28.1
KA-36 43.77 54.85 38.2
KA-37 45,02 57.93 39.9
HA-24 39.03 48.53 34.9
HA-28 41.28 4481 43.0
AD-37 37.46 46.88 32.2
sU-41 39.36 51.04 34.4
SU-42 39.64 51.70 31.5
sU-43 38.15 52.86 28.6
sU-49 43.05 54.83 37.1
sU-50 39.78 47.45 38.8
GR-01 41.21 49.00 37.8
GR-02 47.84 55.43 45.8
GR-03 48.65 59.02 437
GR-04 42.03 52.66 35.0
GR-05 47.92 58.29 42.3
GR-06 48.98 61.53 43.0
GR-07 48.19 56.77 448
GR-08 45.98 57.67 40.9
GR-09 48.15 52.92 48.3
GR-10 48.60 58.70 45.6
GB-11 47.50 52.63 45.9
GB-12 44.04 50.27 40.7
GB-13 52.58 53.19 57.7
GB-14 39.75 51.80 32.8
GB-15 50.01 58.39 46.1
GB-16 44.09 54.17 40.3
GB-17 59.10 54.95 64.6
GB-18 4427 55.33 37.8

* L, C, h color reflectance using a Minolta color spectrophotometer.

flesh to seed is an important consideration in addition to fruit size. In
terms of the fruit flesh/seed ratio, KA-36 was the best followed by
AK-03. The seeds of rose hip are also used to a limited degree. The
number of seeds per fruit ranged from 11.0 to 35.3. The highest seed
number was found in GR-03 and the lowest in KA-36. Colors of fruit
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ranged from red to orange depending on the type of rose hip. The results
obtained in this study generally agree with previously published litera-
ture (Davis, 1972; Kiseleva, 1978; Ercisli and Giileryiiz, 1996).

Rose hip types have a wide diversity in respect to the chemical fea-
tures examined (Table 4). These differences result from a broad genetic
diversity as they grow wild in nature, and from extremes in ecological
conditions in which they are found growing. The amount of vitamin C

TABLE 4. Some fruit chemical features of selected rose hips (Rosa spp.).

Selection T.S.S pH Total acidity * | Vitamin C | Invert sugars Total
(%) (g/100g) (mg/100g) (g/100 g) sugars
(g/100g)
AK-03 35.00f | 3.65] 2.53d 40.38 n 18.67 a 21.28 a
KA-36 29.59s [ 3.59Im 2.44 ef 38.69r 18.36 b 17.73 i
KA-37 27.38w [ 3.42k 246 e 36.93u 09.09 v 12.67 u
HA-24 36.66¢c | 3.30p 3.27b 39.32¢q 11.82p 12.02 v
HA-28 31.00p [ 3.42k 3.50 a 40.64 m 15.24 f 16.83 k
AD-37 34.23h [ 3.36n 3.27b 34.44 w 13.81 k 14.67 p
SU-41 36.85b | 3.35n0 2.52d 40.120 11.31s 13.05t
SU-42 34.71g |3.38m 2.06i 38.16 s 11.82p 13.46 r
SU-43 28.57u [ 3.39Im 242 f 39.23 g 12.39 n 15.77m
SU-49 30.55qg | 3.401 2.06i 37.55t 12.12 0 19.44d
SU-50 40.32a [3.340 294 c 38.61r 1542 e 17.30
GR-01 32.00m | 4.03 e 2.17h 39.85p 13.75 k 16.82 k
GR-02 28.25v | 4.20¢c 1.52p 42.68 ki 11.51r 14.74 0
GR-03 36.25e | 3.94h 1.69n 39..85p 13.75k 15.55 n
GR-04 31.75n | 3.85i 246 e 45.51¢g 13.27 m 17.90 h
GR-05 36.50d | 4.00f 2.06i 45.51¢g 13.42 | 18.49 f
GR-06 32.75nk [ 3.95h 1.791 45.16 h 14.46 i 19.78 ¢
GR-07 33.75i 4.03e 1.93] 50.12 f 16.11¢c 19.96 b
GR-08 30.50q | 3.97¢g 1.85k 42.83 jk 13.75 k 18.95 e
GR-09 29.00t [4.28b 1.56 0 35.86 v 09.09 v 14.74 0
GR-10 33.25] 4.00 f 2309 43.04 ] 15.88d 18.04 g
GB-11 28.50u | 4.27b 1.51p 42.50 | 10.00 U 15.77m
GB-12 27.25x | 4.12d 1.69n 30.11 x 10.25t 14.01 g
GB-13 22.75y [419c 1.50 p 55.96 ¢ 11.75¢q 13.27 s
GB-14 29.75r 4.02 e 1.77 1 55.26d 15.04 g 19.96 b
GB-15 32.50 4.08 a 1.87 k 56.32 b 13.92 | 15.88 |
GB-16 31.470 | 3.98¢g 1.771 54.81¢e 13.27 m 14.64 p
GB-17 22.00z [3.98¢g 1.791 5791a 14.95 h 17.36
GB-18 29.75r 3.95h 1.75m 43.38 i 14.94 h 15.76 m

* As citric acid
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in the fruit recorded in this study was much lower than previously re-
ported results (Kiseleva, 1978; Yamankaradeniz, 1983; Ercisli and
Giileryiiz, 1996). The content of vitamin C is affected by genetic factors
as well as ecological, climatic, and edaphic influences. It has been ob-
served that long rainy periods during the growing season decreases the
amount of vitamin C. Plants growing at higher altitudes receive greater
light intensities which increases the amount of vitamin C in fruit. In ad-
dition, lack of phosphorus and or an excess of potassium in the soil de-
creases the amount of vitamin C. These factors may contribute to
explaining why the rose hips in this region are not rich in vitamin C.

In this study KA-36, AK-03, SU-49, GR-03, and HA-24 were found
to have fruit with the best flesh/seed ratio, while GB-17, GB-15, GB-13,
GB-14, and GB-16 had the highest vitamin C content (Tables 2 and 4).
These plants were found to show the most promise as potential commer-
cial selections. In the future, other selection studies in different regions
of Turkey will increase possibility of finding higher quality rose hip
types.

The rose hips grown in Bursa vicinity were found to have a diver-
sity of different physical and chemical features. These differences in-
dicate the existence of a rich genetic population in the area. Rose hips
are a promising cash crop particularly for use in the food supplement in-
dustry.
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