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ABSTRACT

Objective: Consolida thirkeana (Boiss.) Bornm. (Ranunculaceae) is considered endemic to Turkey and
identified by pale lilac flowers, sessile follicles, and laciniae linear leaves. The genus Consolida can often be
confused morphologically with Delphinium, in this respect, members of the genus Consolida need
chemotaxonomic interest. In this study, the phytochemical content of C. thirkeana was clarified by GC/MS
analysis.

Material and Method: The plant material was collected from Ayas (Ankara/Turkey). A voucher
specimen was deposited in the Ankara University Faculty of Pharmacy Herbarium. The aerial part of the plant
was powdered in a grinder. The powdered plant parts were macerated with methanol. The GC-MS analysis of
extracts was performed using an Agilent 6890 gas chromatograph equipped with an Agilent 5973N quadrupole
mass spectrometer (Agilent, USA). Mass Hunter software (Qualitative Analysis B.07.00) and the NIST Mass
Spectral Library (2014) were used for determining and identifying compounds.

Result and Discussion: The analysis results of this study showed the presence of 15 compounds in C.
thirkeana methanol extract. The extract contains 0.65% Glycoside, 0.68% Fatty acid, 0.91% Acylglycerol,
2.41% Carboxylic acid, 38.5% Sugar, 56.86% Sugar alcohol.

Keywords: Consolida thirkeana, endemic, GC/MS, herba, phytochemistry

0z
Amac: Consolida thirkeana (Boiss.) Bornm. (Ranunculaceae) Tiirkiye i¢in endemik olarak kabul edilir

ve soluk leylak ¢icekleri, sapsiz folikiiller ve linear lasiniat yapraklart ile tamimlanir. Consolida cinsi genellikle
morfolojik olarak Delphinium ile karistirilabilir, bu bakimdan Consolida cinsinin tiyelerinin kemotaksonomik
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olarak arastirilmaswina ihtiya¢ duyulur. Bu ¢calismada, C. thirkeana'nin fitokimyasal i¢erigi GC/MS analizi ile
aydinlatilmistir.

Gerec¢ ve Yontem: Bitki materyali Ayas'tan (Ankara/Tiirkiye) toplanmigtir. Bir herbaryum dérnegi
Ankara Universitesi Eczacilik Fakiiltesi Herbaryumu'na kaydedilmistir. Bitkinin herbast bir ogiitiiciide toz
haline getirildi. Toz haline getirilmis bitki parcalari metanol kullanilarak maserasyon yéntemi ile ekstre edildi.
Ekstrelerin GC-MS analizi, bir Agilent 5973N dort kutuplu kiitle spektrometresi (Agilent, ABD) ile donatilmis
bir Agilent 6890 gaz kromatografi kullanilarak yapildi. Bilesiklerin belirlenmesi ve tanimlanmasi igin Mass
Hunter yazilimi (Qualitative Analysis B.07.00) ve NIST Mass Spectral Library (2014) kullanildh.

Sonu¢ ve Tartisma: Bu calismanin analiz sonuglari, C. thirkeana metanol ekstresinde 15 bilesigin
varligini gostermistir. Ekstre %0.65 Glikozit, %0.68 Yag asidi, %0.91 Acilgliserol, %2.41 Karboksilik asit,
%38.5 Seker, %56.86 Seker alkolii icerir.

Anahtar Kelimeler: Consolida thirkeana, endemik, fitokimya, GC/MS, herba

INTRODUCTION

The Ranunculaceae family includes usually perennials herbs, the flowers of the family are
bisexual and produce achenes, follicles, or baccate fruits [1-5]. The family members, which spread to
all continents except Antarctica, are concentrated in the temperate and cold regions of the northern
hemisphere [2,6]. Although many members of the family are poisonous, there are also various members
that are used medicinally [2,7,8]. The most common chemicals in the Ranunculaceae family are
alkaloids, other than that the family includes fatty acids, phytosterols, flavonoids, phenolic acids, and
essential oils, in addition, different family members show antitumor, antimicrobial, insecticidal,
antiparasitic, antioxidant and antiviral activities [7,9,10].

The genus Consolida Gray is called "mahmuzotu” in Turkey [11] and Anatolia is accepted as the
center of diversity of the genus [3]. Consolida thirkeana (Boiss.) Bornm. is considered endemic to
Turkey and is known as "Boz mahmuz" [11]. The plant is identified by pale lilac flowers, sessile
follicles, and laciniae linear leaves [3,4]. The genus Consolida can often be confused morphologically
with Delphinium [5,10], in this respect, members of the genus Consolida need chemotaxonomic interest.

In this study, the phytochemical content of C. thirkeana was clarified by GC/MS analysis.

MATERIAL AND METHOD

Plant materials

The plant material was collected from Ayas (Ankara/Turkey). A voucher specimen was deposited

in the Ankara University Faculty of Pharmacy Herbarium in Turkey.
Extraction process

The collected plant materials were dried in the shade. The aerial part of the plant was powdered

in a grinder. The powdered plant parts were macerated with methanol for 8 hours x 3 days. After the



446 Tok and Yayla J. Fac. Pharm. Ankara, 46(2): 444-449, 2022

extraction process, the fractions were combined and the extract was dried under reduced pressure at
40°C [12].

GC/MS analysis

For the analysis of the extracts, two-step derivatization was performed before the analysis. For
derivatization, methoxymation combined with silylation was applied before analysis. We used
methoxymation to prevent multiple chromatographic peaks of sugars on the chromatogram [12,13].
Before the methoxymation, we prepared the methoxyamine hydrochloride (MOX) (Sigma-Aldrich,
Germany) solution daily in pyridine (25 mg/ml). After the 100 ul sample was evaporated under a gentle
nitrogen flow, 50 ul MOX solution was added to the dried sample and waited for 90 minutes at 30°C
degrees. Afterward, 50 ul of BSTFA + 1% TMCS (Sigma-Aldrich, Germany) was added, and it was

kept for another 45 minutes at 70°C for silylation.

Agilent 6890/5973N model GC/MS (Santa Clara, USA) was used for the analysis. Restek RTX-
SMS (30 m x 0.25 mm i.d. x 0.25 pm) gas chromatography capillary column was used as an analytical
column (Bellefonte, USA). Gas chromatography grade (99.999%) helium at a 1.5 ml/min flow rate was
used as the carrier gas. One pl of the derivatized sample solution was injected in the splitless mode. The
injection port and transfer line (AUX) temperatures were set at 280°C. Ion source and quadrupole
temperatures were maintained at 230°C, and 150°C, respectively. The GC oven temperature started at
50°C and was held for 2 min, then increased to 280°C at 3°C/min and held for 12 min. The total analysis
time was 90 min. The mass spectrum was obtained by electron ionization at 70 eV. 50-500 atomic mass
units were scanned by the detector. Mass Hunter software (Qualitative Analysis B.07.00) and the NIST
Mass Spectral Library (2014) are used for determining and identifying compounds.

RESULT AND DISCUSSION

Figure 1 shows the major compounds identified in C. thirkeana extract by GC-MS. The analysis
shows the presence of 15 compounds (Table 1) in methanol extract. Methanol extract of C. thirkeana
contains 0.65% Glycoside, 0.68% Fatty acid, 0.91% Acylglycerol, 2.41% Carboxylic acid, 38.5% Sugar,
56.86% Sugar alcohol.

Figure 1. Compounds identified by GC-MS in C. thirkeana extract.
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Table 2. Compounds identified by GC-MS in C. thirkeana extract.

# RT (min) Identified Compounds Area Sum % Classification
1 22.567 Glycerol 1.09 Sugar alcohol
2 31.58 Malic acid 0.94 Carboxylic acid
3 41.251 Aconitic acid 1.47 Carboxylic acid
4 46.005 D-fructose 4.38 Sugar

5 46.368 D-(-)-fructose 3.22 Sugar

6 46.811 D-Glucose 5.81 Sugar

7 47.312 D-Allose 1.1 Sugar

8 47.865 D-Glucitol (Sorbitol) 54.57 Sugar alcohol
9 50.234 Palmitic acid 0.68 Fatty acid
10 52.453 Myo-Inositol 1.2 Sugar alcohol
11 67.841 Sucrose 22.79 Sugar

12 70.112 Maltose 0.58 Sugar

13 73.943 D-Lactose 0.62 Sugar

14 78.548 -D-Galactopyranaside 0.65 Glycoside
15 81.675 Glycerol monostearate 0.91 Acylglycerol

The analysis results of this study showed that sugar alcohols were the highest content in the extract
at 56.86%. The sugar alcohols in the extract were determined as D-Glucitol (Sorbitol) 54.57%, Myo-
Inositol 1.2%, and Glycerol 1.09%. D-Glucitol (Sorbitol) (54.57%) constitutes the highest content of
the extract. Sorbitol, a sugar alcohol with a sweet taste, is used as a sugar substitute and metabolized
slowly in the human body [14]. Sugar alcohols can be one of the ingredients of pharmaceutical products
such as throat lozenges [15] and they do not cause dental caries and also are important for diabetics
because of their low calorie and glycemic index [16]. Moreover, sugar alcohols act on intestinal health

with their prebiotic properties [17].

The literature search showed that this phytochemical study on C. thirkeana, a medicinally
important plant belonging to the Ranunculaceae family, is the first report except for some studies [4,18].
For genera, such as Delphinium and Consolida, that are close in morphological characteristics, the use
of different classification tools such as chemical characters is required for an exact diagnosis. This study

may provide chemotaxonomic benefits for C. thirkeana.
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