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ABSTRACT: The roots and pseudofruits of Rosa pimpinellifolia (Rosaceae) are used in traditional medicine as 
hemorrhoids, various infections, abdominal pain complaints, heart disease, flu, cold, and anemia treatment in Turkey. 
In this study, the phytochemical composition of the R. pimpinellifolia was revealed by using chromatographic and 
spectroscopic techniques. Two condensed tannin precursor, (-)-catechin (1), the mixture of catechin and epicatechin (2) 
and three triterpenoid glycosides, kaji-ichigoside F1 (3), 2α,3β,19α trihydroxyurs-12-en-28-O-β-D-glucopyranoside (4), 
2α,3β,19α,23β-tetrahydroxyurs-12-en-28-O-β-D-glucopyranoside (5) were isolated from the roots of R. pimpinellifolia. The 
isolation studies were performed by column chromatography. The chemical structures of the isolated compounds were 
elucidated with 1H and 13C NMR spectroscopy. Total phenolic compound contents were determined as 31.1937 mg/g 
dry extract in the pseudofruit; 9.8909 mg/g dry extract in the root via HPLC. The seeds of R. pimpinellifolia were extracted 
with diethyl ether in Soxhlet apparatus. The methyl esters of fatty acid were obtained from fixed oil and analyzed by 
GC/MS. The total ratio of unsaturated fatty acids in the seeds was 93.4%; containing 51.40% ratio of linoleic acid and 
41.20% ratio of homo-γ-linolenic acid. 

KEYWORDS: Rosa pimpinellifolia; Triterpenoid glycosides; phenolic compounds; fatty acid. 

1.  INTRODUCTION 

Rosa (Rosaceae) genus, known as “Gül, Kuşburnu” in Turkey, has 24 species [1, 2]. In Turkey, R. 
pimpinellifolia L. is known as “karakuşburnu, koyungözü” and its synonym is also used as R. spinossima L. in 

the literature.  R. pimpinellifolia is used in traditional medicine as tea alone or in a mixture with other herbs for 
hemorrhoids, various infections, abdominal pain complaints, heart disease, flu, cold, and anemia treatment 

[3-6].  
Rosehip known as vitamin C source is used for preparing baby food, fruit juice, marmalade, tea, wine,  

and also as an additive ingredient in the pastry and confectionery industry [7]. It is usually added in medicinal 

preparations as a vitamin C source [8]. Ascorbic acid has a cytotoxic effect on cancer cells and cannot cause 
damage because they are resistant to healthy cells [9]. There is a good correlation between antioxidant activity 

and vitamin C as well as phenolic compounds [9-11].  
Rosehip oil is rich in essential fatty acids, carotenoids, and vitamin A (retinol). Due to its rich chemical 

content, the cosmetic industry uses the oil in moisturizing and anti-aging as well as skin problems such as 
dermatitis, eczema, acne, burns [12]. “Essential Fatty Acids” are fatty acids having more than two bonds, 
cannot be produced in the human body, and should be taken by diet, [13, 14]. Essential fatty acids have four 

basic tasks in the body: (i) modulation of membrane structure, (ii) the formation of eicosanoids 
(prostaglandins, leukotrienes, and thromboxanes), (iii) control of possible permeability of other membranes 

such as the digestive tract and blood-brain barrier, (iv) regulation of cholesterol transport and cholesterol 
synthesis [15-17].  
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Flavonoid derivatives [18], anthocyanidins [19], aurons [20], phenolic acids [21], phenylethanoids and 

glycosides [22], triterpenic compounds [23], steroidal compounds [24], sesquiterpenes [25], carotenoids [26], 

tannins [18], fatty acids [27], and essential oil [28] are found in the contents of pseudofruits, seeds, leaves, and 

flowers of Rosa species. These findings are in line with the outcomes of the previous studies conducted by the 

roots of R. heckeliana [21], R. davurica [29, 30], R. taiwanensis[31], R. multiflora [32-34], R. laevigata [35, 36], R. 

odorata var. gigantean [37], and R. rugosa [38]. 

Some biological activity studies conducted on the roots of Rosa species reported that root extracts 

including condensed tannins and triterpenes have anti-inflammatory and hepatoprotective activites [30, 39-

41]. Çoruh et al. reported that catechin and epicatechin, isolated from the roots of R. heckeliana, have anticancer 

activity[39]. An et al. reported that kaji-ichygoside F1, rosamultin, euchaphic acid, and tormentic acid isolated 

from the roots of R. rugosa, also have antinociceptive and anti-inflammatory activity [38]. These results made 

us suggest that R. pimpinellifolia roots may be a rich source for important biological activities. 

Although there hasn’t been much research on R. pimpinellifolia, Porter et al. reported that the systematic 

characters of Rosa genus are with flavonol glycosides acylated with 3-hydroxy-3-methylglutaric acid. In their 

study performed on R. pimpinellifolia’s leaves, 3-O-α-L-rhamnopyranosyl-(1→2)-[6-O-(3-hydroxy-3-

methylglutaryl)-β-D-galactopyranosides] of kaempferol (3,5,7,4' -tetrahydroxyflavone) and quercetin (3,5,7, 
3',4' –pentahydroxyflavone) were reported [42]. 

Biological activity studies conducted on R. pimpinellifolia pseudofruits report remarkable results. One of 

these conducted by Mavi et al. showed that there are high antioxidant activities of R. pimpinellifolia 

pseudofruits via peroxidation inhibitory and DPPH activity mechanisms [43].  

Although there are some studies in the literature reporting various biological activities and chemical 

composition of R. pimpinellifolia pseudofruit; there is no available study conducted on the chemical 

composition of R. pimpinellifolia roots. Our study has an original value of investigating the chemical 

composition of R. pimpinellifolia roots. 

This study aims to determine the chemical composition of R. pimpinellifolia plant used in traditional 

medicine. Thus, it can be a pioneer for investigating the different pharmacological activities of Rosa species 

from roots to fruit.   

2. RESULTS 

2.1. Isolation and structure identification 

At the beginning of the study, the roots of R. pimpinellifolia were extracted with MeOH and its chemical 

contents were obtained by column chromatography. 1H NMR and 13C NMR data of the known compounds 

were in line with data given in the literature for (-) catechin [44], epicatechin [45], Kaji-ichigoside F1 [46], 2α, 

3β, 19α trihydroxyurs-12-en-28-O-β-D-glucopyranoside [47-49], 2α, 3β, 19α, 23β-tetrahydroxyurs-12-en-28-O-β-

D-glucopyranoside [50, 51] (Figure 1). 

2.1.1. Compound 1 ((-) catechin) 

1H NMR (400 MHz, CD3OD)  6.82 (d, 1H, H-2’, J = 1.8 Hz), 6.75 (d, 1H, H-5’ J = 8.0 Hz), 6.70 dd, 1H, H-

6’, J = 1.8, 8.0 Hz), 5.92 (d, 1H, H-8 J = 2.2 ), 5.84 (d, 1H, H-6, J = 2.2), 4.55 (d, 1H, H-2, J =7.7), 3.96 (ddd, 1H, H-

3, J =(7.7, 5.5, 8.3), 2.49 (dd, 1H, H-4a, J =16.1, 8.3), 2.83 (dd, 1H, H-4b J =16.1, 5.5). 13C-NMR (100 MHz, CD3OD) 

 156.4 (C-7), 156.7 (C-5), 155.7 (C-9), 145.1 (C-3’,C-4’), 131.0 (C-1’), 118.8 (C-6’), 114.9 (C-2’), 114.1 (C-5’), 99.6 

(C-10), 95.1 (C-6), 94.3 (C-8), 81.7 (C-2), 67.6 (C-3), 27.3 (C-4). 1H NMR and 13C NMR data were in agreement 

with data given in the literature for (-) catechin [44] (Figure S1, S2). 

2.1.2. Compounds 2 (The mixture of catechin and epicatechin) 

Catechin. 1H NMR and 13C NMR data of catechin in the mixture were in agreement with the data given 

above. Epicatechin. 1H NMR (400 MHz, CD3OD)  6.95 (d, 1H, H-2’, J = 2.0 Hz), 6.79 (dd, 1H, H-6’, J = 2.0, 8.2 

Hz), 6.75 (d, 1H, H-5’ J = 8.2 Hz), 5.93 (d, 1H, H-6, J = 2.2), 5.90 (d, 1H, H-8 J = 2.2 ), 4.2 (bs, H-2, 1H), 3.82 (m, 

1H, H-3), 2.85 (dd, 1H, H-4b, J =16.1, 5.8), 2.73 (dd, 1H, H-4a, J =16.1, 3.0). 13C-NMR (100 MHz, CD3OD)  156.4 

(C-7), 156.5 (C-5), 155.7 (C-9), 145.1 (C-3’,C-4’), 131.0 (C-1’), 118.8 (C-6’), 114.9 (C-2’), 114.1 (C-5’), 99.6 (C-10), 

95.1 (C-6), 94.3 (C-8), 81.7 (C-2), 67.6 (C-3), 27.3 (C-4). 1H NMR and 13C NMR data were in agreement with data 

given in the literature for epicatechin [45] (Figure S3, S4). 
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2.1.3. Compound 3 (Kaji-ichigoside F1) 

1H NMR (400 MHz, CD3OD)   5.30 ( d, 1H, H-1’, J = 8.0), 5.30 (s, 1H, H-12), 3.9 (m, 1H, H-2), 3.3 (m, 1H, 
H-3), 3.79 (dd, 2H, H-6’, J = 12.09, 1.83), 3.67 (dd, 2H, H-6’, 2H J = 11.73, 4.4), 3.3-3.64 (m, 1H, sugar protons, H-
2’, H-3’, H-4’, H-5’), 2.59 (ddd, 2H, H-16, J = 4.0, 9.2), 2.5 (s, 1H, H-18), 1.99 (m, 2H, H-11), 1.81 (m, 2H, H-15), 
1.8 (m, 1H, H-9), 1.78 (m, 2H, H-22), 1.57 (m, 2H, H-7), 1.55 (m, 2H, H-1), 1.4 (m, 2H, H-6), 1.32 (s, H-27, CH3), 
1.18 (m, 2H, H-21), 1.18 (s, H-29, CH3), 0.97 (s, H-25, CH3), 0.96 (s, H-23, CH3), 0.92 (d, H-30, CH3, J = 6.6), 1.26 

(m, 1H, H-20), 1.22 (m, 1H, H-5),  0.84 (s, H-24, CH3), 0.74 (s, H-26, CH3). 13C-NMR (100 MHz, CD3OD)  177.4 
(C-28), 138.2 (C-13), 128.2 (C-12), 94.5 (C-1'), 78.8 (C-3), 77.2 (C-3'), 76.9 (C-5'), 72.5 (C-2'), 72.3 (C-19), 69.8 (C-
4'), 65.8 (C-2), 61.1 (C-6'), 53.6 (C-18), 47.9 (C-5), 47.0 (C-9), 46.8 (C-17), 41.4 (C-1), 41.4 (C-20), 41.2 (C-14), 40.1 
(C-8), 38.1 (C-10), 36.9 (C-22), 38 (C-4), 32.7 (C-7), 28.3 (C-15), 27.9 (C-23), 25.8 (C-21), 25.7 (C-29), 25.1 (C-16), 
23.4 (C-11), 23.4 (C-27), 21.1 (C-24), 17.9 (C-6), 16.4 (C-26), 15.7 (C-25), 15.2 (C-30). 1H NMR and 13C NMR data 
were in agreement with data given in the literature for Kaji-ichigoside F1 [46] (Figure S5-S13). 

2.1.4. Compound 4 (2α, 3β, 19α trihydroxyurs-12-en-28-O-β-D-glucopyranoside) 

1H NMR (400 MHz, CD3OD)   5.30 ( d, 1H, H-1’, J = 8.1), 5.2 (brs, 1H, H-12), 3.55 (m, 1H, H-2), 2.83 (d, 
1H, H-3, J = 9.7), 3.70, 3.61 (m, 2H, H-6’), 3.35-3.2 (m, 1H, sugar protons, H-2’, H-3’, H-4’, H-5’), 2.5 (m, 2H, H-
16), 2.43 (s, 1H, H-18), 1.9 (m, 2H, H-11), 1.89 (m, 1H, H-9), 1.81 (s, 2H, H-15), 1.72, 1.55 (m, 2H, H-22), 1.48 (m, 
2H, H-7), 1.7 (m, 2H, H-21), 1.45 (d, 2H, H-6, J = 10.2), 1.25 (s, H-27, CH3), 1.25 (m, 1H, H-20), 1.1 (s, H-29, CH3), 
0.90 (s, H-25, CH3), 0.90 (s, H-23, CH3), 0.86 (d, H-30, CH3, J = 6.5), 0.8 (m, 2H, H-1), 0.78 (m, 1H, H-5),  0.73 (s, 

H-24, CH3), 0.69 (s, H-26, CH3). 13C-NMR (100 MHz, CD3OD)  177.1 (C-28), 138.3 (C-13), 128.1 (C-12), 94.4 (C-
1'), 83.1 (C-3), 77.2 (C-3'), 76.9 (C-5'), 72.4 (C-2'), 72.2 (C-19), 69.7 (C-4'), 68.1 (C-2), 61 (C-6'), 53.5 (C-18), 55 (C-
5), 47.2 (C-9), 47.8 (C-17), 46.9 (C-1), 41.5 (C-20), 41.3 (C-14), 39.9 (C-8), 37.8 (C-10), 36.9 (C-22), 39.1 (C-4), 32.7 
(C-7), 28.2 (C-15), 27.9 (C-23), 25.8 (C-21), 25.8 (C-29), 25.1 (C-16), 23.4 (C-11), 23.3 (C-27), 16.2 (C-24), 18.3 (C-
6), 16.0 (C-26), 15.7 (C-25), 15.2 (C-30). 1H NMR and 13C NMR data were in agreement with data given in the 
literature for 2α, 3β, 19α trihydroxyurs-12-en-28-O-β-D-glucopyranoside [47-49] (Figure S14-S24). 

2.1.5. Compound 5 (2α, 3β, 19α, 23β-tetrahydroxyurs-12-en-28-O-β-D-glucopyranoside) 

1H NMR (400 MHz, CD3OD)   5.23 ( d, 1H, H-1’, J = 8.1), 5.23 (s, 1H, H-12), 3.75, 3.62 (m, 2H, H-6’), 3.62 
(dm, 1H, H-2 J = 8.5), 3.2, 3.42 (d, 2H, H-23, J = 11.1), 3.3-3.25 (m, 1H, sugar protons, H-2’, H-3’, H-4’, H-5’), 3.28 
(over loaded sugar protons 1H, H-3), 2.5 (ddd, 2H, H-16, J = 4.24, 13.2), 2.43 (s, 1H, H-18), 1.94 (m, 2H, H-11), 
1.76, 1.55 (m, 2H, H-22), 1.75 (m, 2H, H-15), 1.7 (m, 1H, H-9), 1.7 (m, 1H, H-5), 1.7 (m, 2H, H-21), 1.59 (m, 2H, H-
7), 1.35 (m, 2H, H-6), 1.29 (m, 1H, H-20), 1.26 (s, H-27, CH3), 1.21, 0.81 (m, 2H, H-1), 1.12 (s, H-29, CH3), 0.95 (s, 

H-25, CH3), 0.86 (d, H-30, CH3, J = 4.4), 0.69 (s, H-26, CH3), 0.61 (s, H-24, CH3). 13C-NMR (100 MHz, CD3OD)  
177.1 (C-28), 138.3 (C-13), 128.1 (C-12), 94.4 (C-1'), 77.3 (C-3'), 77.3 (C-5'), 76.9 (C-3), 72.4 (C-2'), 72.2 (C-19), 69.7 
(C-4'), 68.3 (C-2), 65 (C-23), 61 (C-6'), 53.6 (C-18), 46.8 (C-5), 47.8 (C-17), 47.1 (C-9), 46.5 (C-1), 42.7 (C-4), 41.5 
(C-20), 41.4 (C-14), 39.9 (C-8), 37.6 (C-10), 36.9 (C-22), 32.1 (C-7), 28.2 (C-15), 25.8 (C-21), 25.7 (C-29), 25.1 (C-
16), 23.4 (C-11), 23.3 (C-27), 17.8 (C-6), 16.3 (C-26), 16.2 (C-25), 15.2 (C-30), 12.5 (C-24). 1H NMR and 13C NMR 
data were in agreement with data given in the literature for 2α, 3β, 19α, 23β-tetrahydroxyurs-12-en-28-O-β-D-
glucopyranoside [50, 51] (Figure S25-S40). 

2.2. HPLC analysis in the pseudofruits and roots of R. pimpinellifolia 

2.2.1. Fingerprint analysis  

In this study, fingerprint analysis of the root extracts of R. pimpinellifolia has been carried out for the first 
time via a method that is described in the literature [52]. The correlation coefficient, regression equation, LOD, 
and LOQ were determined as shown in Table 1. (The amount of the phenolic content of the plant was 
expressed as mg/g.)  

The first three major compounds in the pseudofruit were found to be benzoic acid (21.9115 mg/g dry 
extract ), caffeic acid (12.5583 mg/g dry extract), chlorogenic acid (4.8085 mg/g dry extract) respectively. The 
amount of total phenolic compounds determined in the dry extract of the pseudofruit was 31.1937 mg/g (Table 
2, Figure 2). 

The first three major compounds in the root extract were found to be benzoic acid (11.3593 mg/g dry 
extract), protocatechuic aldehyde (4.1719 mg/g dry extract), and vanillic acid (1.5754 mg/g dry extract) 
respectively. The amount of total phenolic compounds determined in the dry extract of the pseudofruit was 
9.8909 mg/g (Table 3; Figure 3).  
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Figure 1. Isolated triterpene compounds from the roots of Rosa pimpinellifolia. 

Table 1. Method validation data for thirteen compounds determined via HPLC. 

Compounds  

 

LOD 

(μg/mL) 

LOQ 

(μg/mL) 

Correlation 

coefficient (r) 

Regression 

equation 

1- Gallic acid 0.03 0.12 0.9935 Y=46685X-33209 

2- Protocatechuic acid 0.04 0.11 0.9984 Y=39214X-27944 

3- Protocatechuic aldehyde 0.03 0.09 0.9968 Y=46438X+6147.1 

4- p-Hydroxybenzoic acid 0.02 0.07 0.9974 Y=39080X-10794 

5- Chlorogenic acid 0.12 0.35 0.9930 Y=9208.8X-399.4 

6- Vanillic acid 0.02 0.08 0.9980 Y=49369X-63110 

7- Caffeic acid 0.15 0.15 0.9973 Y=27764X-9126.7 

8- Vanillin 0.02 0.07 0.9976 Y=38753X-1671.6 

9- Syringaldehyde 0.11 0.34 0.9982 Y=13655X-2503.5 

10- p-Coumaric acid 0.03 0.11 0.9955 Y=53747X-39534 

11- Ferulic acid 0.06 0.19 0.9975 Y=81674X-55584 

12- Sinapic acid 0.12 0.38 0.9997 Y=63367X-44638 

13- Benzoic acid 0.28 0.86 0.9967 Y=6422X-11532 

Table 2. The concentration of compounds in R. pimpinellifolia pseudofruit extract. 

Compounds Concentration (mg/g dry extract) 

1-Gallic acid * 

2-Protocatechuic acid * 

3-Protocatechuic aldehyde 1.0800 

4-p-Hydroxybenzoic acid 0.4937 

5-Chlorogenic Acid 4.8085 

6-Vanillic Acid 0.6592 

7-Caffeic Acid 12.5583 

8-Vanillin 0.8957 

9-Syringaldehyde 4.2989 

10-p-Coumaric Acid 0.7297 

11-Ferulic Acid 1.0225 

12-Sinapic Acid 4.6472 

13-Benzoic Acid 21.9115 

   *Not detected 

2.3. Determination of free fatty acids  

As a result of Soxhlet extraction, we determined that 4.74% of seeds of R. pimpinellifolia is fixed oil. After 

hydrolysis of the oil and esterification of the fatty acids with MeOH, we detected fatty acid composition by 

using GC and GC-MS.  Thus, the composition of R. pimpinellifolia seed oil contains mainly fatty acids (98.5%) 

in which unsaturated fatty acids are found as 93.40%. The major unsaturated fatty acids were linoleic acid 

(C18:2) (51.4%) and homo-γ-linolenic acid (C20:3) (41.2%) (Table 4).  
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Figure 2. Compounds in R. pimpinellifolia pseudofruit extract. 

Table 3. The concentration of compounds in the root extract of R. Pimpinellifolia. 

Compounds Concentration (mg/g dry extract) 

1-Gallic acid 0.1114 
2-Protocatechuic acid 0.1060 
3-Protocatechuic aldehyde 4.1719 
4-p-Hydroxybenzoic acid 0.0953 
5-Chlorogenic Acid 0.2590 
6-Vanillic Acid 1.5754 
7-Caffeic Acid 0.5791 
8-Vanillin 0.1199 
9-Syringaldehyde 0.6990 
10-p-Coumaric Acid 0.4658 
11-Ferulic Acid 0.1880 
12-Sinapic Acid 1.5201 
13-Benzoic Acid 11.3593 

3. DISCUSSION 

In this study, we determined the chemical composition and the possible health-beneficial compounds 
of R. pimpinellifolia pseudofruits, seeds, and roots. We determined the fatty acids composition of R. 
pimpinellifolia's seed oil and 11 compounds from pseudofruits. Additionally, We determined 13 compounds 
from the roots of R. pimpinellifolia for the first time.  

In the NMR studies of compound 5, we determined J2,3=8.5 Hz which shows trans structure of H-2 and 
H-3 according to each other. CH2OH attached to C-4 gave an AB system (J23a,23b=11.1 Hz)  at d=3.42 and 3.18 
ppm as doublets which exactly confirms attached CH2OH and CH3 to C-4. In 1984, Seto et al. [49] reported a 
very similar compound to compound 5 in which all functionalities are the same but only CH2OH attached to 
C-4 is structured as alfa. Therefore, to elucidate the structure of CH2OH we needed further 2D NMR studies.   

The intensity of the methyl signal of H3C(24) (0.61 ppm) increased when the signal of H-3 (3.28 ppm) 
was irradiated in the NOE experiment. However, the intensity of the signal of H-2 (3.62 ppm) did not increase 
as expected. These show that H-3 and H3C(24) were in the same directions and H-2 and H-3 were in different 
directions (Figure S38- S40). 

Shameh et al. reported the phenolic contents of pseudofruits of 5 different Rosa species (R. canina, R. 
moschata, R. damascene, R. webbiana, R. hemisphaerica) and stated that chlorogenic acid and gallic acid were the 
main components [53].  

In the study by Okan et al., it is reported that R. pimpinellifolia pseudofruits have a high total phenolic 
and flavonoid content and contain phenolic compounds such as gallic acid, protocatechuic acid, catechin, and 
quercetin. Besides, some enzyme inhibitory effects (acetylcholinesterase, xanthin oxidase, and urease) were 
examined and their potential activities were shown. In our study, gallic acid and protocatechuic acid were not 
detected. While caffeic acid was the major component, it was not detected in their study [54]. These distinct 
results obtained from the same plants can arise from various factors including location, altitude, and climate 
[53].  
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Figure 3. Compounds in R. pimpinellifolia root extract. 

Table 4. The fatty acids composition of R. pimpinellifolia's seed oil (%) a, b. 

Fatty acid Symbol Serial % Area 
Retention 

time 

Retention 

indices 

Lauric acid C 12:0 - 0.1 37.22 1525 

Tetradecanoic acid C 14:0 - 0.1 44.29 1725 

Pentadecanoic acid C 15:0 - 0.1 47.59 1826 

Palmitic acid C 16:0 - 0.2 50.14 1906 

Heksadecanoic acid C 16:0 - 3.0 50.81 1928 

Heksadecadienoic acid C 16:2 ω-12 0.1 52.89 1997 

8,11,14-Dokosatrienoic acid C 22:3 ω-8 0.1 53.10 2004 

Heptadecanoic acid C 17:0 - 0.1 53.79 2027 

Linoleic acid C 18:2 ω-6 51.4 56.21 2111 

Homo-γ-linolenic acid C 20:3 ω-6 41.2 56.40 2118 

Stearic acid C 18:0 - 1.5 56.78 2131 

11,14,17-Eikozatrienoic acid C 20:3 ω-3 0.1 57.32 2150 

11Z-Eikozenoic acid C 20:1 ω-9 0.6 61.52 2304 

Ʃ  98.50     

Ʃsaturated  5.10     

Ʃunsaturated 93.40     
a RI calculated from retention times relative to that of FAMEs (C4-C24) on the non-polar HP-5 column.  
b Percentages obtained by FID peak-area normalization.  

Phenolic contents of the root of R. pimpinellifolia were also measured for the first time in our study. The 
amount of phenolic substance of the roots was less than that of the pseudofruit. The total amount of phenolic 
acids were detected as 31.24 mg/g extract in pseudofruit and 9.795 mg/g dry extract in the root.  

In our study, we detected linoleic acid, homo-γ-linolenic acid, and stearic acid content as 51.4%, 41.2%, 
1.5%, respectively. Thus, for the first time, we herein report that the presence of homo-γ-linolenic acid as fatty 
acid in the seeds of R. pimpinellifolia has not been reported in the other Rosa species. We suppose that these 
differences are thought to be due to the location, climate, and stress conditions of the collected plant material. 
Our comment is also supported by Çakır et al 2004 who suggest that the chemical contents of the same species 
are changeable according to location [55]. The ratio of homo-γ-linolenic acid was found to be very high in R. 
pimpinellifolia seeds. Therefore, it may be thought that R. pimpinellifolia seed oil can be used in medical materials 
or dietary supplements. In this context, further biological and chemical studies are required. 

In the study conducted by Murathan et al., the fatty acids consist of four Rosa species, one of which was 
R. pimpinellifolia. Researchers reported that R. pimpinellifolia had the highest amount of linoleic acid (41.21%) 
and stearic acid (19.2%) [56]. 

In a study investigating the oil content and fatty acid composition of different Rosa species, Ercisli et al. 
reported the oil content changes between 4.60-5.37% in which the ratio of unsaturated fatty acids is between 
77.80-91.85% [57].  
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3. CONCLUSION 

From the results of the present research, it can be concluded that the traditional use of R. pimpinellifolia 
roots is due to the rich triterpenes and phenolic compounds in the plant's content. Also, the pharmacological 
and biological activities of seed oils, and the isolated active ingredients should be investigated. 

4. MATERIALS AND METHODS 

4.1. General experimental procedures 

1H NMR and 13C NMR spectra were recorded with a Varian Mercury plus spectrometer at 400 MHz and 
100 MHz. Sephadex LH-20 (Sigma-Aldrich) and silica gel (Kieselgel 60, 0.063-0.2 mm Merck 7734 and 0.040-

0.063 mm Merck 9385 and LiChroprep RP-18, 25-40 m, Merck 9303) for column chromatography (CC); silica 
gel 60 F254 (Merck, 05554) for TLC were used. TLC spots were detected with a UV lamp and spraying 1% 
Vanillin/H2SO4 and heating at 120 °C for 1-2 min. Solvents used in isolation and solvent system are ethyl 
acetate, formic acid, methanol, H2SO4, H2O, HCl, hexane, chloroform (Merck), vanillin (Fluka). HPLC analysis 
was practiced using a Shimadzu liquid chromatography (Shimadzu Corporation, LC 20 AT, Kyoto, Japan) and 
C18 column (Zorbax, 4.6 mm x 150 mm, 5 µm particle size). GC analysis was carried out using a Shimadzu 
2010 Plus gas chromatography coupled to a Shimadzu QP2010 Ultra mass selective detector. 

4.2. Plant material 

R. pimpinellifolia roots were collected in Köşk village, Erzurum, Turkey (altitude 1900 m) in September 
2013 and were authenticated by Prof. Dr. Ufuk Özgen. A voucher specimen (ATA 9876) has been deposited in 
Atatürk University Science Faculty.  

4.3. Extraction and isolation  

Schematic isolation steps were shown in Figure 4. 

 

Figure 4. The purification pathway of pure compounds from the roots of R. Pimpinellifolia. 
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4.4. HPLC analysis in pseudofruits and roots of Rosa pimpinellifolia 

4.4.1. Preparation of the extracts 

The dried and powdered roots and pseudofruits of the plant (1 g) were extracted with 20 mL methanol 
for 12 h at 25 °C in the mechanical stirrer. The solvent was removed under vacuum. The dried methanol 
extracts were dissolved in HPLC grade methanol (10 mg/mL) and filtered through 0.45 µm membranes.  

4.4.2. Fingerprint analysis  

The modified method was run for 41 minutes to determine compounds. For gradient elution, the mobile 
phase consists of 0.5% (v/v) acetic acid in HPLC-grade water/acetonitrile (50:50) (Solvent A) and 2% (v/v 
adjust to pH 2.85) acetic acid in HPLC-grade water (Solvent B) as mobile phase. The flow rate was 1.2 mL/min. 
The injection volume was 20 µL for this method. The method was studied with a diode array detector at 270 
and 340 nm at 25 ºC [52]. 

4.5. Determination of free fatty acids  

4.5.1. Oil extraction  

The dried and powdered seeds of R. pimpinellifolia (50 g) were extracted with diethyl ether in a Soxhlet 
apparatus for 2 hours at 75 ºC. Then, the solvent was evaporated under reduced pressure to obtain a crude 
fixed oil (yields:2.37 g, 4.74%) 

4.5.2. Gas chromatography-mass spectrometry (GC-MS) analysis 

Fatty Acid Methyl Esters (FAMEs) in 1 μL HPLC grade hexane were injected and analyzed by GC-MS 
under the following conditions. GC-MS analyses were made as described previously [58]. The GC-MS 
conditions are set out in the following (Table 5). 

Table 5. The GC-MS conditions. 

Column temperature 

: The initial temperature was 60 °C for 2 min, which 
was increased to 240 °C at 3 °C/min, the final 
temperature of 250 °C was held for 4 min 

Injector temperature : 250 °C 
Detector temperature : 240 °C 
Carrier gas : Helium (99.999 %) 
Flow rate : 1 mL / min 
Injection volume : 1 μL 
Split ratio : 1/20 
Analyse time : 60 min 
MS scanning range (m / z) : (40-450 m / z) 
Electron impaction ionization : 70 eV 

The Wiley and Nist libraries were used to identify the peaks in GC-MS chromatograms obtained from 
the analyzes. Relative percentages of peaks of fatty acids were calculated using Agilent Software. All samples 
were injected 2 times and the results expressed as the average of the values obtained after 2 injections. 

4.5.3. Identification of constituents 

Constituents of the FAMEs were identified by comparing their indices that were determined by the 
Kovats method using FAMEs (C4-C24) as standards. Mass spectra of FAMEs were determined with FFNSC1.2, 
W9N11 mass spectral libraries, and with published data [56-60] (Figure S41).  

4.5.4. Esterification of the fixed oil 

The obtained lipid samples were warmed with 2 N KOH in MeOH at 80 ºC for 2 hours. The solution 
was cooled. Then 2 N HCl was added to neutralize the mixture. A neutralized mixture was extracted with n-
hexane. The part of n-hexane was separated and mixed with 5 mL water to wash, dried with anhydrous 
Na2SO4, and filtered. 2 mL methanol was added to the 40 mg sample to dissolved in a test tube and the 
solutions were cooled in an ice bath; then BBr3 was added, dropwise. The test tube was waited in a boiling 
water bath at 100 ºC for 6 hours and cooled. Then 3 mL water was added and extracted with 2 mL n-hexane 
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two times. 4 mL, 2% KHCO3 was added to the hexane layers, dried over anhydrous Na2SO4, and filtered. The 
organic solvent was evaporated to yield FAMEs. Fatty acid methyl esters were obtained from the lipid sample 
as described in the literature with minor modifications [60]. 
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