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Abstract  

Bacground and Aims: Universal trend has been shifted from synthetic to herbal medicine, 

nowadays. Medicines that contain plant extracts are essential as a remedy for the treatment of 

different human diseases. Herbal medicine containing extracts from the leaves of ivy (Hedera 

helix L.) are very popular and effective to combat cough in many countries. Due to the complex 

nature and inherent variability of the chemical constituents of the plant based drugs, it is 

difficult to establish quality control parameter.  

The aim of the study was to determine the contents of Hederacoside C in leaves of plant, as 

well as the stability of extracts under different storage conditions. 

Methods: We have performed four extraction methods that were: simple maceration, 

condenser-reflux maceration, ultrasound maceration and maceration with magnetic mixer. The 

extracts were stored for 2 weeks under different condition of temperature, humidity and 

packaging container. Quantitative assessment of Hederacoside C was performed immediately 

after extraction as well as after storage period, by using CAMAG Linomat 4. 

Results: The highest amount of extracted Hederacoside C was obtained by the condenser- 

reflux maceration method, 2.97%, and the lowest content was by maceration with magnetic 

mixer, 2.68%. The losses of Hederacoside C for 2 weeks of storage in different conditions 

were: for maceration with magnetic mixer method, in refrigerated condition, 8.1%; for 

maceration method, in room condition, 10.2%; for condenser-reflux method, in coloured glass 

package, 7.7% and for maceration method, under high temperature and humidity, 27.4%.                       

Conclusions: Storage condition affect the stability of the active principle, it is recommended 

to store them in a cool and dark place. The conclusion of this study may provide guidance on 

the phytochemicals use in oral form-dosage formulations. 

Keywords: Hedera Helix Extract, Hederacoside C, HPTLC, Stability. 

 

Introduction 
In the present era, universal trend has been shifted from synthetic to herbal medicine [1]. 

Medicines that contain plant extracts are essential as a remedy for the treatment of different 

human diseases. Herbal medicines are complex chemical mixtures obtained from a plant which 

is widely used in health-care in both developed and developing countries [2]. Preparations 

containing extracts from the leaves of ivy (Hedera helix L.) are very popular and well known 

in many countries [3]. 
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Hedera helix (Ivy leaf) is an evergreen perennial plant witch climbs to a length of 3 to 15 m. 

Its stem is branched and the leaves are alternate, glabrous and glossy. Younger leaves are 5-

lobed; the leaves of older flowering plants are ovate-rhomboid. The leaves have a bitter taste 

[4]. Hedera helix naturally grows in the Western, Central and Southern Europe as well as has 

also been found in North America and Asia [5]. The medical use is based in the biologically 

active compounds, such as triterpenoid saponins (2.5–6%); the bidesmosidic glycosides of 

hederagenin: hederacoside C (1.7–4.8%), hederacoside D (0.4–0.8%), hederacoside B (0.1–

0.2%), and monodesmoside α-hederin (0.1–0.3%). Other groups of the identified compounds 

are represented by aminoacids, steroids, vitamins, volatile and fixed oils, β-lectins and 

polyacetylenes as well as phenolics (flavonoids, anthocyanins, coumarins and phenolic 

acids)[6]. Hedera leaves is approved by The German Comission E for the treatment of catarrhs 

of the respiratory tract and symptoms of chronic inflammatory bronchial conditions [7]. The 

topical application include Hedera-saponin complex (hederacoside C, B and α-hederin) whitch 

has been effective in the treatment of liposclerosis ("cellulitis"). There were noted also its 

properties in weight loss [8, 9]. In cosmetics and skin disorders several emollient and itch-

relieving preparation of Hedera helix extracts (creams, lotions and shampoos) has been used 

[7, 10]. Whereas, in folk medicine, Hedera leaves are also used in gout, rheumatism and 

externally against parasites. In homeopathy, Hedera helix is administered for rheumatic 

disorders, hyperthyroidism and respiratory tract inflammation [5, 7].  

Due to the complexity of the nature and inherent variability of the chemical constituents of the 

plant based drugs, it is difficult to establish quality control parameter [11]. Quality assurance 

of herbal medicine is an important factor and basic requirement for herbal drug industry and 

other drug development organization. 

The aim of the study was to determine the contents of Hederacoside C in leaves of plant, as 

well as the stability of extracts under different storage conditions, by using High Performance 

Thin Layer Chromatography Method. 

 

Materials and Methods 
Materials and instruments 

In our study we use dried hedera helix leaves collected in Albania, Hederacoside C analytical 

standard was purchased from Sigma-Aldrich Products (Germany). Instruments used were pre-

coated silica gel plates PolygranSilG/UV254 (Macherey – Nagel, Germany) – TLC, and pre-

coated silica gel GF254 plates (E.Merck) – HPTLC, CAMAG TLC Scanner 3 equipped with 

CAMAG Linomat 5 sample applicator, CAMAG twin development chambers. 

Samples preparation 

All extracts were obtained from chopped plant leaves. Four type of extracts were prepared for 

HPTLC identification and quantification analyses, with the organic solvent: methanol. 

Methanol extracts were prepared by four different methods: simple maceration, reflux-

condenser maceration, ultrasound maceration and magnetic mixer maceration. Thirty mg of 

dried ivy leaves was accurately weighed, initially soaked for 5 minutes, then added to methanol 

to a volume of 30.00 mL, and left for 30 min in four different maceration processes [12, 13]. 
The samples were filtered and analyzed using HPTLC method. The extracts were stored for 2 

weeks under different condition of temperature, humidity and packaging container (room 

condition, 27.2⁰C & relative humidity 38.2% in coloured and uncoloured container; 

refrigerated condition, 2⁰-8⁰C; and stress condition, 40⁰C & relative humidity 65%). 

Quantitative assessment of Hederacoside C was performed immediately after  

extraction as well as after storage period, by using CAMAG Linomat 5 according to the method 

of Bezruk and al [12]. 
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The mobile phase was composed by anhydrous formic acid/acetone/methanol/ethyl acetate 

(4:20:20:30 v/v).  

Standard and all four extracts are applied in the quantity of 3 μl (this procedure was repeated 

three time for each type of extract) on the same pre-coated silica gel HPTLC plate. The results 

obtained after the densitometric analysis were used to make the calibration curve and to 

determine the hederacoside C content in our extracts, as well. The regression coefficient, 

relative standard deviation, slope and intercept on the Y-axis were calculated by the software.  

 

Results 
High Performance Thin Layer Chromatography, HPTLC method was performed.for qualitative 

and quantitative determination of prepared extracts of Hederacoside C  

The data used to make the calibration curve are shown in figure 1, the calibration curve is 

shown in figure 2 and the HPTLC chromatogram of hederacoside C standard is shown in figure 

3. 

        
 

Figure 1. Calibration curve data for hederacoside C standard 

 

 

 
Figure 2. The HPTLC calibration curve for hederacoside C standart 

Y = 42.04 + 0.3432 X presented by R = 0.99976 and SD = 1.72 
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Figure 3. HPTLC chromatogram in 2of hederacoside C standart   

 

The mean value of hederacoside C content (w/v) in four extract are shown in table 1.  

 

Table 1. Hederacoside C content in extracts and in dried drug 

 

 

 

 

 

 

 

 

 

 

The highest amount of extracted Hederacoside C was obtained by the condenser- reflux 

maceration method, 2.97%, and the lowest content was by maceration with magnetic mixer, 

2.68%.  

 
Table 2. Hederacoside C content in extracts and its losses after 2 weeks of storage in refrigerated 

condition 

 

 

    

 

 

 

 

 

 

 

The lowest loss percentage of Hederacoside C after 2 weeks of storage in refrigerated condition 

was in the extract obtained with maceration with magnetic mixer method, 8.1%. 

 

 

 

 

 

 

The analyzed sample  Hederacoside C (%) ± SD 

 (g/100 ml extract) 

Hederacoside C (%) ± SD  

(g/100g in dried drug) 

Simple Maceration 0.8559 ± 0.0186                  2.853 ± 0.068 

Condenser-reflux 

maceration 

0.8922 ± 0.0240                  2.974 ± 0.083    

Ultrasound maceration 0.8346 ± 0.0163                  2.782 ± 0.072 

Magnetic mixer maceration 0.8043 ± 0.0204                  2.681 ± 0.061 

The analyzed sample  Hederacoside C (%) ± SD 

after storage in 

refrigerated condition 

(g/100 ml extract) 

Loss of Hederacoside C (%) ± SD 

after 2 weeks of storage in 

refrigerated condition  

Simple Maceration 0.7840 ± 0.0161 8.4 ± 0.245 

Condenser-reflux 

maceration 

0.7753 ± 0.0142 13.1 ± 0.169 

Ultrasound maceration 0.7319 ± 0.0115 12.3 ± 0.106 

Magnetic mixer maceration 0.7391 ± 0.0169 8.1 ± 0.147 
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Table 3. Hederacoside C content in extracts and its losses after 2 weeks of storage in room condition and 

coloured/uncoloured container 

 

The lowest percentage of Hederacoside C losses, for 2 weeks of storage have resulted for 

maceration method, in room condition, 10.2%; for condenser-reflux maceration method, in 

colored glass package, 7.7%. 

 
Table 4. Hederacoside C content in extracts and its losses after 2 weeks of storage in stress condition 

 

 

 

 

 

 

 

 

 

 

The lowest percentage of Hederacoside C losses, for 2 weeks of storage in stress condition 

have resulted in extract obtained from maceration method, 27.4%. 

The summary of percentage of hederacoside C losses are shown in figure 4. 

 
Figura 4. Percentage of hederacoside C losses after different storage condition 

 

 

 

Methods of 

extractation 

Hederacoside C (%) 

after storage in room 

condition & uncoloured 

container (g/100 ml extract) 

Loss of Hederacoside C (%) 

after 2 weeks of storage in 

room condition &  uncoloured 

container 

Hederacoside C (%)  after 

storage in room condition 

& coloured glass package 

(g/100 ml extract) 

Loss of Hederacoside 

C (%)  after 2 weeks of 

storage in room 

condition & coloured 

glass package 

Simple 

Maceration 

0.7677 ± 0.0161  10.2 ± 0.119 0.7762 ± 0.0164 9.2 ± 0.124 

Condenser-reflux 

maceration 

0.7456 ± 0.0115 16.8 ± 0.081 0.8271± 0.0100 7.7 ± 0.163 

Ultrasound 

maceration 

0.6852  ± 0.0101  18.1 ± 0.124 0.6810 ± 0.0105 18.6 ± 0.205 

Magnetic mixer 

maceration 

0.6772 ± 0.0164   16 ± 0.163 0.7013 ± 0.0148 13 ± 0.189 

The analyzed sample  Hederacoside C (%) ±  SD 

after storage in refrigerated 

condition 

(g/100 ml extract) 

Loss of Hederacoside C 

(%) ± SD 

after 2 weeks of storage in 

stress condition  

Simple maceration 0.6213 ± 0.0140  27.4 ± 0.286 

Condenser-reflux 

maceration 

0.6290 ± 0.0122 29.5 ± 0.301 

Ultrasound maceration 0.5767 ± 0.0118   30.9 ± 0.311 

Magnetic mixer maceration 0.5549 ± 0.0134  31 ± 0.329 
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Discussion 

High-performance thin-layer chromatography (HPTLC) is still increasingly finding its way in 

pharmaceutical analysis in some parts of the world. Advancements in the stationary phases and 

in the introduction of densitometers as detection equipment, as well, the technique achieves for 

given applications a precision and trueness comparable to high-performance liquid 

chromatography (HPLC) [14]. Multidimensional chromatography is often a good choice in 

case of very complex samples, offering many advantageous features in the analysis of 

medicinal plants [15]. Multidimensional and multimodal TLC techniques are commonly 

applied in the phytochemical analysis due to high complexity of plant samples. They are 

especially of value in the analysis of samples containing substances spanning a wide polarity 

range or being structural analogs [16]. 

The HPTLC method used in our study was simple, sensitive and it was not necessary to purify 

the extract of Hederacoside C. The results shown in our study identified the active principles 

in our initial four extracts, as well as in extracts after the period of storage. HPTLC method 

resulted to be effective in qualitative and quantitative determination of hederacoside C. 

Through this method we were able to determine the stability of the active principle in different 

storage conditions as well as to make a comparative assessment about the effectiveness of 

extraction methods. 

As it is known, plant compounds vary in type in different parts of the plant and are dependent 

on the solvent, and the method used for extraction. The chloroform and methanolic extracts 

revealed the presence of alkaloids, while terpenoids, saponins, and tannins were present in the 

n-hexane, chloroform, ethyl acetate and methanol extracts, respectively [17].  

Few studies on HPTLC method use in the determination of chemical constituents in ivy leaf 

extract or its products have been mainly focused on the analysis of hederacoside C and other 

saponins. For example, Shawki E. et al. [18] determined the chemical profile of content in 

Hedera helix subspecies using HPTLC imaging analysis. Quantitation results expressed as 

average concentration of the Hederacoside C compound (mg/100 g) of dry weight of different 

Hedera helix L. subspecies leaf powder varied from 17.85 ± 0.97 to 20.7 ± 1.09. Havlíkováa 

L. et al [19] determined the content of Hederacoside C in different type of dried extracts by 

using HPLC method, the content varied from the range 8.3 mg to 18.4 mg in 100 g of the dried 

extract. In another study, the contents of hederacoside C in ivy leaves extracts as well as in 

syrups and capsules were determined by HPTLC method [12]. There is one comparative report 

on the quantitation of hederacoside C by HPTLC, HPLC and UPLC methods. The content of 

Hederacoside C in different dried extracts varied from 16.10 to 19.83 %. In this study, 

difference between HPTLC and HPLC method was determined to be from 2.51 to 3.19%. 

Additionally, although the HPTLC method had the lowest expenses and it was recognized as a 

less greenish method, HPLC method remains more sensitive and widely used. 

 

Conclusion  
In our study, four methods of Hederacoside C extraction resulted to be effective, the active 

principle was identified among the extracts and its amount varied from 0.8043% to 0.8922%. 

All four methods are easily and appropriate as source of Hederacoside C. Based to the results 

obtained by this survey we recommend the condenser-reflux method as the most effective 

method of extraction.  

After two weeks of extract storage in different conditions we conclude that the highest stability 

of hederacoside C have resulted maceration with magnetic mixer method for extracts in  
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refrigerated condition; condenser – reflux method  for extracts in room condition; and simple 

maceration method in coloured glass container for extracts under stress condition. 

The conclusion is that storage condition affect the stability of the active principle, it is 

recommended to store them in a cool and dark place. The conclusion of this study may provide 

guidance on the phytochemicals use in oral form-dosage formulations. 
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