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ABSTRACT: Rosa damascena Mill. (Rosaceae) is commonly cultivated all over the world due to its fragrances, aromatic
and medicinal properties. The plant has been usually utilized as astringent, analgesic, cardiac, and intestinal tonic in
traditional medicine. This plant is cultured in mainly Isparta, Burdur, Afyon and Denizli in Turkey and known as
“Isparta giilti, Sam giili, yag giilti”. The goal of this study was to determine whether or the samples in different cities of
Turkey sold with the name of "giil" carry qualities appropriate for the definition of herbal drug. Roses samples were
obtained from 5 different cities in Turkey. Morphological characteristics of all samples were investigated and their
purities were checked. The standard sample was obtained from Isparta. The cross and surface sections from the sepals
and petals were investigated and determined. Furthermore, the characteristic anatomical structures of the powdered
samples (standard sample and purchased samples) were determined. It was observed that the samples sold were usually
composed of rosebuds. In anatomical examinations, unicellular non-glandular trichomes were densely observed in the
sepal and petal. Calcium oxalate crystals and glandular trichomes with multicellular head and stalk were seen both the
sepal and the petal, but glandular trichomes were seen rarely on the petal. Conical papillae and striated cuticle with
epidermal cells were observed on the petal. As a result, it was found that the samples examined did not have the
necessary properties to be herbal drugs.

KEYWORDS: Rosa damascena; Rosaceae; morphology; anatomy.

1. INTRODUCTION

There are over 200 Rosa L. species and more than 18000 cultivars form have been defined. Rosa
damascena Mill. (Rosaceae) is one of the most important ornamental species of Rosaceae family, cultivated
especially due to its high-value aromatic oil, which is used mainly in perfumery and pharmaceutical
industries [1-3]. It is erect, a perennial shrub, deciduous. The plant can reach up to 2 m. The leaves are
imparipinnate and consist of 5-7 leaflets. It has several flowers that are deep pink [1, 4].

Since ancient times, the plant has been used as an astringent, analgesic, cardiac and intestinal tonic [3].
It has an important position in Iranian folk medicine and is used for various purposes such as abdominal
and chest pains, menstrual bleeding, and strengthening the heart [5]. The oil obtained from flowers has been
used for cholecystitis and parodontosis, and also as laxative in Bulgaria phytotherapy [6].

This plant is commonly cultivated all over the world mainly in Turkey and Bulgaria. Turkey is one of
the most important rose oil (known as “Turkish rose oil”) and rose concrete producers in the world. It is
cultured especially in Isparta, Burdur, Afyon, and Denizli, and known as “Isparta giilii, Sam giildi, yag guilii”
[2, 3, 7, 8]. Apart from rose oil and rose concrete, some important materials for the cosmetic industry such as
bioconcrete, absolute, bioabsolute and rose water are also supplied from rose petals in Turkey [7]. According
to the Turkey Statistical Institute data for 2018, 5.355 kg of fresh roses and 13.592 kg of essential oils (no
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terpenes) obtained from rose were exported [9]. The plant is traditionally used in Turkey for dental and oral
healthcare, various skin diseases, gastrointestinal disorders, and as painrelief, an antiseptic, sedative [10,
11].An infusion prepared from its petals is used against stomach pain, diarrhea and intestinal inflammation
in Turkey [12].

It is reported that its flowers especially contain essential oil, anthocyanin, flavonoid, tannin, and
phenolic acid [13-19]. It has displayed diverse biological and pharmacological activities. Anticancer,
anticholinesterase, anti-inflammatory, cytotoxic, cytoprotective, antioxidant effects of the flowers have been
shown with in vitro studies [14, 16, 17, 20-23]. Anti-inflammatory, neuroprotective, antidepressant,
antidiabetic, antiplasmodial effects of them have been shown in animal models [22, 24-27]. Biological
activities such as anticancer, anticholinesterase, anti-inflammatory, antimicrobial, antioxidant of essential
oils obtained from the flowers have been studied [15, 18, 27-29].

The aim of this study was to determine whether or the samples in different cities of Turkey sold with
the name of "gul" carry qualities appropriate for the definition of herbal drug. In this context, the rose
samples were obtained from five different cities in Turkey. The samples were examined morphologically
and microscopically for the purpose of our study. Based on the findings, the identities and qualifications of
the samples were evaluated.

2. RESULTS
2.1. The usage and the conditions of sales

According to the findings obtained from face-to-face interviews, it has been determined that the drug
is usually used in form of the infusion for stomach pain, upper respiratory tract, insomnia, detoxification
and, as sedative and flavoring. It was observed that the samples sold in the market with the name of "gil"
were usually sold in open conditions so without packaging, but they were more sold in packages in Ankara.

2.2. Morphological results

The flowers consist of 5 sepals and numerous petals, stamens, styles, and carpels. The sepal is
lanceolate and green. Petal is deep pink and broadly ovate (Figure 6a-c). Morphological findings obtained
from the samples are present in Table 1 and Figures 1 and 6d-o. Morphological studies have shown that the
samples are usually composed of rosebuds. The bud length in the range of 1.1 to 3 cm and calyx length in the
range of 1 to 2.5 cm were determined in the samples. The samples in G2 and K locations differ in content and
color from the other samples. It was usually observed that there are samples exposed to fungal infection and
eaten by insects. While the foreign matter was not observed in the samples, parts of the other plants were
observed in A2, G2, 12, and 171 locations. The insect was seen in 12 and 1Z2 locations. Besides, apart from the
herbal drug no other substance was observed in the A3, G1, and I3 locations (Table 1).
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Figure 1.a. “Guil” samples with exposed to fungal infection and eaten by insects, b. Parts of other plants
and insect. Scale bars: 5 mm.
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Tablel. Morphological characteristics of the “Giil” samples.

Calyx  The proportion

Sample General appearance Buc(icllelggth length of  non-drugs
(cm) items
Usually fresh pink rosebuds, however, there 1% fragments of
Al are buds exposed to fungal infection and eaten 1.8-2.5 1.1-1.6 o trag
) branches
by insects.
A2 Usually fresh pink rosebuc.is, hqwever, there 226 1317 1%other  plant
are buds exposed to fungal infection. parts
Usually fresh pink rosebuds, however, there
A3 are buds exposed to fungal infection and eaten 1.8-2.7 1-1.6 -
by insects.
Ad Usually fresh pmlf rosebuds, however, there 226 1318 1% fragments of
are buds eaten by insects branches
Gl Usually fresh pink rosebuds, however, there 232 122 )

are buds eaten by insects.

It usually consists of red fragmented petals, 1% fragments of

cal samples, and rarel ink rosebuds branches, 1%

G2 yx sampres, y P osebuds. - 1319  fragments  of
There are samples exposed to fungal infection o

leaves, 1% other

and eaten by insects. plant parts

Usually fresh pink rosebuds, however, there 1% fragments of

1 2-25 1.3-1.5

are buds eaten by insects. branches
Usually pink rosebuds, however, there are 1% other plant
12 buds exposed to fungal infection and eaten by 1.9-3 1.1-2 parts, insect was
insects. seen
Usually pink rosebuds, however, there are
I3 buds exposed to fungal infection and eaten by 1.1-1.5 2-2.5 -
insects.
Usually pink rosebuds, but there are buds o
171 exposed to fungal infection and eaten by 2-3 1-1.8 1% other plant
insects. parts
Usually pink rosebuds and fragmented petals, 1% fragments of
172 however, there are buds exposed to fungal 1.8-3 1.2-1.9  branches, insect
infection and eaten by insects. was seen
It usually consists of red and white petals, but 1% fragments of
K there are samples exposed to fungal infection - - gm

. 1
and eaten by insects caves

2.3. Anatomical results
2.3.1. Cross and surface sections of the sepal

In this part, we were taken cross and surface sections from the sepal. In cross-section, upper and lower
epidermis with one layer and irregularly shaped cells are covered with thick of cuticle. The mesophyll layer
located between the lower and upper epidermis consists only of spongy parenchyma cells. Intercellular
space is not too much in the spongy parenchyma. A few layers of collenchyma cells are observed beneath the
lower and upper epidermis. Druses and prismatic crystals were observed as calcium oxalate crystals.
Prismatic crystals were rarely observed while druses are found densely. Vascular bundles consist of phloem
at the top and xylem at the bottom and surrounded by sclerenchyma. Unicellular non-glandular trichomes
with a thick cuticle were observed densely. Glandular trichomes are multicellular capitate and long-stalked
(Figure 2a-c). In the abaxial surface of the section, the epidermis occurs from irregularly shaped cells with
slightly sinuous walls. Densely druses and rarely prismatic crystals were showed on this surface. Besides,
unicellular non-glandular trichomes with a thick cuticle were scattered (Figure 2d-e). In the adaxial surface
of the section, the epidermis is composed of irregularly shaped cells with slightly sinuous walls. The stomata
are anomocytic with 3-6 subsidiary cells. Capitate glandular hairs with multicellular and long-stalked with
multicellular were seen. Also, unicellular non-glandular trichomes with thick cuticle were found densely
(Figure 2f-g).
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Figure 2. Rosa damascena sepal a. Cross-section general view, b. Glandular hair, c¢.Trichomes and druses.
Abaxial surface section d. Druses, crystal and trichomes, e. Trichomes. Adaxial surface section f. General
view, g. Glandular hair and stomata. Scale bars: a, f, 200 pm; b-e, g, 50um.

Abbreviations: co, collenchyma; cr, crystal; ct, cuticle; d, druse; gt, glandular trichome; le, lower (abaxial) epidermis; m,
mesophyll; nt, non-glandular trichome; ph, phloem; sc, sclerenchyma; st, stoma; ue, upper (adaxial) epidermis; xy,
xylem.

2.3.2. Cross and surface sections of the petal

In the cross-section, the upper (adaxial) and lower (abaxial) epidermis are uniseriate and rectangular.
Conical papillae are seen especially on the lower epidermis. The mesophyll consists usually of orbicular or
irregular shaped-cells, loosely-arranged. In the mesophyll section, the vascular bundles are seen. Unicellular
non-glandular trichomes with a thick cuticle are seen densely. Also, especially in this section, the druses are
encountered rarely (Figure 3).

In the abaxial surface section, the abaxial epidermis has conical papillae in especially at the apex. In
the lower sections, the cuticular striations are observed. Unicellular non-glandular trichomes are seen
intensely. Glandular trichomes are seen rarely. Anomocytic stomata with 5-7 subsidiary cells are observed
(Figure 4a-d). In the adaxial surface section, conical papillae in especially at the apex are seen in the abaxial
epidermis. In the inner section, a striated cuticle is observed densely. The simple unicellular trichomes are
located densely. Anomocytic stomata (5-7 subsidiary cells) are seen (Figure 4e-g).

Figure 3. Rosa damascena petal a. Cross-section general view, b. Druses in the mesophyll, c¢. Non-glandular
trichome. Scale bars: 50pum.

Abbreviations: ct, cuticle; d, druse; le, lower (abaxial) epidermis; m, mesophyll; nt, non-glandular trichome; p, papillae;
ue, upper (adaxial) epidermis; vb, vascular bundle.
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Figure 4. The abaxial surface section of Rosa damascena petal a. Epidermis with conical papillae, b. Non-
glandular trichome and striated cuticle, c¢. Glandular trichome, d. Stoma. The adaxial surface section of
Rosa damascena petal e. Epidermis with conical papillae and non-glandular trichome; f. Striated cuticle

with epidermis; g. Stoma. Scale bars: a-c, e, f, 50 um; d, g, 20 pm.

Abbreviations: cu, cuticle striation; gt; glandular hair; nt, non-glandular trichome; p, papillae.

2.4. Examination of the powdered drug

It was determined that all of the examined powdered drugs are heterogeneous and in pink-green
color apart from G2 and K locations. Red-green color in G2 location and red-white color in K location were
observed. All samples were found to have an aromatic odor and taste. Also, the characteristic anatomical

elements of samples were defined and showed in Figure 5.

Figure 5. Microscopic properties of the powdered samples a. Druses in the sepal epidermis, b. Trichomes
in the sepal epidermis, c. Pollen, d. Petal epidermis, e. Conical papillae with epidermal cells in the petal, f.

Non-glandular trichomes and striated cuticle epidermis in the petal.

Scalebars: a, b, d-f, 50 pm; f, 10 pm.
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3. DISCUSSION

Rosa damascena is very important economically in Turkey. Rose flowers (fresh or dried), rose flower
buds, dry rose petals, and rose products are utilized in cosmetic, perfumery, and food industries (rose jam,
rose syrup, rose water, traditional Turkish desserts, herbal teas, etc.) [30]. In this study, we collected the
samples which in different cities of Turkey sold with the name of "giil". We conducted morphological and
anatomical research on these samples. We checked whether or they possess the appropriate features of the
term herbal drug with these studies.

It was determined that all of the examined powdered drugs are heterogeneous and in pink-green
color apart from G2 and K locations. The red color in G2 location and red-white color in K location were
observed. All samples were found to have an aromatic odor and taste. Also, the characteristic anatomical
elements of samples were defined and showed in Figure 5.

It was determined that the samples sold in the market under the name of "giil" were generally sold in
open conditions but they were mostly sold in packages in Ankara. It has been determined that the drug is
usually used as an infusion for stomach pain, upper respiratory tract, insomnia, detoxification, and as
sedative and flavour in direction with findings obtained from the drug sellers. This information is consistent
with the literature [10, 11, 12]. Morphological studies have shown that the samples are usually composed of
rosebuds. The samples in G2 and K locations differ in content and color from the other samples. The samples
with red color in G2 location and the samples with red and white colors in K location were observed. It was
usually seen that there are samples exposed to fungal infection and eaten by insects. Foreign matters were
not determined in the samples, but the parts of other plants were observed in A2, G2, 12, and 171 locations.
Also, no other substances apart from the drug were seen in the A3, G1, and 13 locations (Table 1).

In anatomical examinations, firstly, the anatomical structures of the sepal and petal samples were
illuminated using the standard sample. Simple unicellular non-glandular trichomes and druses were
densely observed in the sepal. Druses were determined on the abaxial surface of the sepal and rarely cross-
section of the petal. Glandular hairs with multicellular head and stalk were observed on the outer surface of
the sepal. Also, glandular hairs were rarely seen on the abaxial surface of the petal. Stomata (3-6 subsidiary
cells) were present on the adaxial surface of the sepal. Stomata (5-7 subsidiary cells) and dense non-
glandular trichomes were observed on both surfaces of the petal. Conical papillae with epidermal cells were
seen on the petal. The cuticular striations were observed on both surfaces of the petal (Figures 2-4). "Isparta
guli" was recorded as “Rosa damascena petals (Isparta guilti tag yapraklar1)" in Turkish Pharmacopoeia 2017.
This drug is obtained from the petals, separated from the hypanthium and the other flower organs (sepals,
male and female organs), dried, powdered. In this monograph, morphological and anatomical features of
rose petals are given. The petals have been described in shapes ranging from narrow ovate to broad cordate
in Turkish Pharmacopoeia. The powdered drug consisting of petals is pale dark pink with a prominent rose
scent. The samples purchased from the market, consists usually of pink rosebuds apart from G2 and K
locations. Unlike Turkish Pharmacopeia, the presence of druses and glandular hairs in the petal of the
standard sample was seen [31]. The anatomical structure of Rosa damascena flowers was shown similarity
with Rosa rugosa thunb. flowers in terms of glandular hair structures, druses, papillae with the petal surface,
cuticular striations on the petal surface [32]. Besides, no different findings were observed in the powdered
drug samples purchased from the market and standard sample with the conducted anatomical studies.

Herbal drugs don’t contain, many impurities such as soil, dust, fungus, insects, and other animal
contaminants. They're not rotten. If the contaminants are removed from the herbal drugs, the components of
the plant must be shown to be unaffected and free of harmful waste [33].

Sometimes the herbal samples sold in the market do not represent the correct plant. Care should be
taken in this regard. Also, the hygiene issue of herbal samples sold in open conditions is controversial
because these samples can be exposed to microbial and chemical contamination. The sale of herbal samples
should be done by conscious and trained people and the inspections should be carried out.

4. CONCLUSIONS

In the study, we conducted on the samples sold in the market, we found that the samples were
correct. However, the investigated samples do not carry the proper conditions or qualifications according to
herbal drug description.

5. MATERIALS AND METHODS

Twelve different samples were obtained from the markets in 5 different cities of Turkey, Ankara (4),
Gaziantep (2), Istanbul (3), Izmir (2), Kahramanmaras (1). The standard sample was supplied from the
culture form in Isparta (AEF 26992) (Table 2). Information about the aim of using herbal drugs the drug
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sellers were obtained. The morphological characteristics of all samples were examined and, impurities in all
samples were determined. Photos of the samples and impurities were taken (Sony Cyber-shot DSC-S5000)
(Figure 6). For the microscopic studies, cross and surface sections from the sepals and petals of the standard
sample were prepared using Sartur reagent at least 50 different samples with the hand [34, 35], and the
photos on the light microscope (Leica CME) were taken with a Leica DFC280 camera. Also, the
distinguishing anatomical characteristics of the samples in powder form (standard sample and samples
obtained from the market) were determined.

Table2. Locations of the studied samples.

Location Sample Figure number
Ankaral Al Figure. 6d
Ankara 2 A2 Figure. 6e
Ankara 3 A3 Figure. 6f
Ankara 4 A4 Figure. 6g
Gaziantep 1 Gl Figure. 6h
Gaziantep 2 G2 Figure. 61
Istanbul 1 n Figure. 6
Istanbul 2 12 Figure. 6k
Istanbul 3 13 Figure. 61
Izmir 1 11 Figure. 6m
[zmir 2 172 Figure. 6n
Kahramanmarag K Figure. 60
St
Standard Cultured form from Isparta Figure. 6a-c
(AEF 26992)
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Figure 6. a. Rosa damascena herbarium sample, b-c. Cultivated samples, d-g. Samples from the markets in
Ankara, h-1. Samples from the markets in Gaziantep, j-1. Samples from the markets in [stanbul, m-n.
Samples from the markets in Izmir, 0. Sample from the market in Kahramanmaras.

Scale bars: a, d-o, 5 cm.
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