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HPLC Analysis of Ascorbic Acid in the 
Fruits of Rosa Species growing at Işık 
Moııntain 

Semra KURUCU*, Maksut COŞKUN*', Murat KART AL* 

HPLC Analysis of.Ascorbic Aci<i in tlıe Fruits of Rasa 
Species growing at Işık Mountain 

Summary : Reversed phase high pressure liquid chro
matographic method was used to quantify ascorbic acid in the 
fruits of some Turkish Rosa species growhı.g around Ankara. 
Ascorbic acid content was estinıated as 0.37 % far R. villosa L., 
0.37%for R. caninaL.form c, 1.30 %/orR. caninaL.form a, 
1.51 % f.or R. pu/veru/enta Bieb. , 1.53 % far R. dumalis 
Bechst. ssp. boissieri ( Crepin) Ö. NilssonX R. canina L. 
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INTRODUCTION 

Fruit and vegetables are the major sources for as
corbic acid (AA)and it is well known that rose hips 
are rich in vitamin C. Rosa species are widely distrib
uted in the world and uscd for various purposes in
cluding food and folk medicine. 

Twentyfour Rosa (Rosaceae) species arc recorded in 
Turkey1, most of them being abundant in Turkey. 
Rose hips are stili a valuable natura! source of vi
tamin C and commonly used in rural parts of Tur
key, as juice, marmalade, tea bags and powdered 
rose hips. Fruits of Rosa species (Fructus Cynosbati) 

Işık Dağında Yetişen Rosa Türlerinin Meyvaların.da 
YlJSK Yöntemiyle AskorbikAsit Miktar Tayini 

Özet: Ankara civarında yetişen 5 Rosa örneğinin (R. villosa 
L., R. canina L.fonn c, R. canina-L.fonn a, R. pulverulenta 
L. ve R. dumalis Bechst.ssp. boissieri ( Crepin) Ö. Nilsson X 
R. canina L.) ıneyvalarında Ters Faz-Yüksek Basınç Sıvı 
Kron-ıatografisi (TF-YBSK) metoduyla askorbik asit (Vitamin 
C) miktarları tayin edibniştir. Askorbik asit miktarı; R. vil
losa' da% 0.37,R. caninaform c' de% 0.37, R. caninaform 
a' da% 1.30, R. pulverulenta' da% 1.51 ve R. dun-ıalis ssp. 
boissieri X R. cani na' da % 1.53 olarak tesbit edilmiştir. 

Anahtar kelimeler : TF-YBSK, Askorbik Asit, Rosa. 

are known by the following vernacular names in An
atolia; Kuşburnu, gul burnu, gül elması, it burnu, kö
pek gülü meyvası and yabangülü meyvası2. Tit
rimetric, colorimetric, spectrophotometric and 
chromatographic methods are generally used for de
termination of AA in Rose hips3. The older classical 
chemical methods of analysis are gradually being re
placed by separation techniques such as High Per
formance Liquid Chromatography (HPLC), which 
rnay eliminate the problem of interfering compounds 
in determination. Since High Pressure Liquid Chro
matographic (HPLC) method is more sensitive and 
has high selectivity than the other methods, this mod
ern method was preferred in this study4. 

* Ankara University, Faculty of Pharmacy, Department of Pharmacognosy Tandoğan, 06100, Ankara-TIJRKEY. 
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Fresh rose hips, the fmit of Rosa species usually con

tain high amounts of a AA ranging from 0.250-4.00 %. 

But the content of AA in commercially available prod

ucts are highly variable, depending on the origin of 

Rosa species, its habitat, time of collection, methods of 

drying and storage. As a matter of fact some com

mercial samples no longer contain detectable quan

tities of vitamin C5. This report deals with the de

termination of AA in the fruits of five Rosa specimens 

(R. villosa, R. canina form c, R. amina form a, R. pul

verulenta, R. dumalis ssp. boissieri X R. canina). 

EXPERIM:ENTAL 

Materia! and methods 

The research materials were collected from Işık 

Mountain located in the North of Ankara. The loca

tions and AEF No. of collection are given in Table !. 

Voucher specimens are deposited in Ankara Uni

versity Faculty of Pharmacy Herbarium - AEF. 

Table 1. The Location of Rosa Species 

Rosa species AEFNo location 

R. villosa 15571 Ankara,Kızılcahamarn,lşık Dağı, 

1630 m. 23.10.1991 

R. canina form c 15574 Ankara,Kızılcahamam to Çerkeş, 
1080m. 23.10.1991 

R. canina form a 15576 Ankara,Kızılcahamam to Çerkeş, 
1510m. 23.10.1991 

R. pulveru!enta 15570 Ankara,Kızılcahamam,lşık Dağı, 

1630 m. 23.10.1991 

R. dumalis ssp. boissieri X 
R. canina hybrids 15572 Ankara,Kızılcahamam,lşık Dağı, 

1630m. 23.10.1991 

To avoid decomposition of AA, al! fresh fruits of Rosa 

species were immediately frozen at -20 C and frozen 

material was directly subjected to extraction. The 

amount of AA is expressed in g per 100 g of dried 

fruit of Rosa species. Loss on drying was calculated in 

an oven at 105°C according to European Phar

macopoeia6. 

An extema! standard method was used for quan

titative determination. The calibration curve was ob

tained by analysing five di!utions(n=5) of authentic 

AA (Merek Cat. No. 500074). The linearity of AA was 

confirmed by regression analysis. The correlation co

efficient far AA was r2=0.9997. Results are expressed 

as the mean of three determinations. 
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Sample Preparation 

After removing seeds and hairs, 1 g rose hips were 

crushed and powdered in a porcelain mortar with 50 

ml of 2 % metaphosphoric acid. After filtration, 5 mi 

of !he filtrate was passed through a Sep-pak C18 Car

tridge(Waters). Ascorbic acid was completely eluted 

with 4 mi of 2 % metaphosphoric acid. The solution 

was then brought to a final volume to 10.00 mi in a 

volumetric flask4. 5 µl were used far the HPLC anal

ysis on the same day. 

Chromatographic Conditions 

A model 600 Liquid Chromatograph equipped with 

6000A pump, M-440 UV detector, U6K injector(Wa

ters) and an electronic integrator (M-745B-Waters) 

were used. Colurnn pressure and detector sensitivity 

were 1800 psi and 0.05 AUFS respectively. Novapak 

C18 colurnn (3.9 x150 mm, Waters) was used. TI1e mo

bile phase was 0.5% metaphosphoric acid, filtered 

through a 0.22 µm filter (Milipore, Bedfard, MA, 

USA) and degassed in an ultrasonic bath. The flow 

rate and chart speed were 0.8 ml/min. and 0.5 cm/ 

min. respectively, detection of AA was perfarmed at 

UV 254 nm. The identification of the AA peak was 

based on retention time and cochromatography with 

an authentic sample. 

RESULTS AND DISCUSSION 

HPLC is mostly preferred to other methods far AA 

determination because it is more selective and fası 

and there is no need for derivatization before analy

sis 7,S. 

The HPLC analysis (Fig. 1) of the different samples 

enabled a precise and quick quantification of ascorbic 

acid (AA). The results are given in Table 2. 

Table 2. Results of AA Assays of Rose Hips 

( % g dry weight). 

Rosa species 

R. villosa 

R. canina form c 

R. canina forma 

R. pıılveru lenta 

R. dumnlis ssp. boissieri X R. c.anina 

%AA±S.D.* 

0.37±0.001 

0.37± 0.007 

1.30 ± 0.013 

1.51±0.035 

1.53 ± 0.021 

* Each value is the average of three nıns ± Standart De

viation (S.D.) 
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Fig. 1. HPLG Chromatograms of Ascorbic Acid (AA) in 
Rosa Species 

I. R. villosa, II. R. canina form c, 
III. R. canina forma, IV. R. pulverulenta, 
V. R. dumalis ssp. boissieri X R. canina 

(HPLC condition see experimental section) 

The Ascorbic acid content was reported to be 1.335-

2.145% in R. villosa, 0.250-2.411 % in different forms of 
R. canina and 1.233-3.258% in R. pulvernlenta by using 
c!assical titration ı:İı.ethods. AA content in the Turkish 
Rosa species up to date have been determined by ti
tration methods also and have been found to be 0.57-

2.4 % in different forms of R. canina, 2.0-3.l % in va
rieties of R. dumalis, 2.12 % in R. montana and 3.06 % 
in R. pulvernlenta 9,ıo_ 

lt is obvious that titration methods are lirrrited by in
terfering substances found in the extract. Therefore, 
end points are ill-defined and problems with color 
development or fading are common11 . As a result of 
these factors AA content is usually found to be high
er than the original. 

Thus, the results found in the study (Table 2) are 
sornewhat lower than the previous results as ex
pected. On the other hand, Rosa canina L. is a very 
polymorphic species without a forma! infraspecific 
classification. At least 4 main groups may be dis
tinguished in Turkish samples and transitions are fre
quent1. 

As a result, AA content in the hips of this species in
dicate a wide range. Among the studied species, hips 
of R. canina forma, R. pulvernlenta and R. dumalis ssp. 
boissieri X R. canina hybrids are found be rich in AA 
(over 1 %). This is !he first report on the de
ıermination of AA in R. dumalis ssp. boissieri X R. ca
nina hybrid. 

Admowledgemenls: We thank lo Prof.Dr. Jerzy Zie
linski(Poland) for the identification of certain Rosa 
species. 
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