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ABSTRACT 

Background: Herbs/plants are among the major components of traditional medicine which have been used to tackle 

health care challenges by the vast majority of the world communities. In Ethiopia, Thalictrum rhynchocarpum Dill 

is one of the most commonly used plant species. Different parts of this plant species are traditionally used for the 

treatment of bacterial, fungal and malarial infections. Thus, investigating its chemical profile is crucial to explore 

bioactive constituents that could be used as lead compounds in drug discovery. 

Objectives: The objective of this study was to carry out phytochemical screening tests and isolate and 

characterization of compounds isolated from methanol:chloroform (1:1) extracts of root of Thalictrum 

rhynchocarpum.  

Method: The plant material was collected from the Keffa forest, Ethiopia, where diverse species of plants are 

available. The plant samples were transported to Jimma University laboratory of Organic Chemistry and dried 

under a shaded area for 15 days. The plant materials were pretreated and then were subjected to extraction with 

chloroform:methanol (1:1) using the maceration technique. The solvent was evaporated using Rota vapor and the 

residue was reconstituted and was subjected to screening tests and chromatographic separation.   

Results: The phytochemical screening results revealed the presence of flavonoids, alkaloids, phenol and terpenoids. 

7, 3’, 4’-trimethoxy quercetin was isolated from methanol:chloroform (1:1) crude extract. 
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Conclusion: Phytochemical screening test revealed the presence of secondary metabolites that could be attributed 

to the observed traditional medicinal use of this plant. Moreover, 7, 3’, 4’-trimethoxy quercetin (3,5dihydroxy- 7,3’, 

4’-trimethoxy flavon) was isolated from this plant species. 

Keywords: 7,3’,4’-Trimethoxy quercetin; Secondary metabolites; Phytochemical screening; Extraction; Traditional 

medicine  

INTRODUCTION 

Traditional medicine is the combination of the practices, knowledge, skill, and based on the theories, beliefs, and 

indigenous experiences to different cultures, used in the maintenance, prevention, diagnosis, improvement, or 

therapeutic management of health problem1. According to WHO, more than 80% of the total population of 

developing country’s health care and wellbeing are solely depend on traditional medicine [1,2]. Medicinal plants are 

the major sources of ingredients (extracts) that have been and being used in traditional medicine in the world [3,4]. 

The medicinal uses of the plants have been attributed to the presence of secondary metabolites such as alkaloids, 

terpinoids, glycosided, phenols, anthraquinones [5, 6]. 

Similar to people elsewhere in the world, plant-based traditional medicine is used by majority (75%) of the people in 

in Ethiopia and the use traditional medicine in the health care system of the country is due to its availability, 

affordability and acceptability [7].  

T. rhynchocarpum (locally known as Sire bezu) is one the several medicinal plants that are being used widely in 

traditional medicine in different parts of the world including Ethiopia [8,9]. For instance, it is used for blackleg 

disease by crushing a whole part of the plant 8. Its root is used for urinary tract infection by crushing and taking it 

orally [10,11]. The root part is also used to treat malaria, and leave as anti-insecticidal and to expel intestinal worms 

[12]. There are also reports that state the use of the plant to treat Donkey warts, and also to treat mumps, otorrhea, 

and ascariasis [13,14]. However, there are no reports on studies carried out on this plant to investigate its chemical 

constituents (secondary metabolites and bioactive compounds). Thus, the present study describes phytochemical 

screening testing of secondary metabolites present in the root extract of Thalictrum rhynchocarpum and also 

isolation and structural elucidation of biological active compound from the extract. 

MATERIALS AND METHODS 

Plant Material Collection and Extraction 

The plant materials (root parts) were collected from Keffa forest in the Southern Nations, Nationalities and Peoples 

Region (SNNPR), Southern Ethiopia. The area is located in the southwest direction from Jimma. The area has a 
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latitude and longitude of 7°16′N 36°14′E with an elevation of 1,714 meters above sea level [15]. The plant was 

registered at The National Herbarium with voucher identification number YS001/2016.  

The collected plant materials were transported to The Institute of Health, Jimma University. The plant materials 

were washed and allowed to dry in a shaded place for 15 days. The dried plant materials (root parts) were ground 

with a mortar and prepared for extraction. The ground materials were subjected extraction using a maceration 

technique [16]. The solvent system used for the extraction was a mixture of methanol and chloroform (1:1). The 

plant material (560 gram) was soaked in 4 Liter of solvent, and was put on shaker (GS-10/20/30) and was allowed to 

shake for 2 hours with occasional shaking. The mixture was filtered with cotton and filter paper consecutively. The 

filtrate was then concentrated under reduced pressure using Rota vapor (Labo rota 4000 Heidolph).  

Purification of Crude Extract 

The crude extract (65 gram) then subjected to chromatographic separation. 500 gram activated silica gel (60-80 

mesh size) was used to pack the column. The silica gel was activated in the oven for 2 hours at a temperature of 

120°C. The silica gel was made to slurry using HPLC grade n-hexane. The packed column was allowed to stay for 

12 hours (overnight). The silica gel adsorbed crude extract was loaded slowly into the column packed with silica gel. 

A small amount of hygiene cotton was added next to the loaded sample to minimize the disturbance of the loaded 

sample during the elution of solvent [17, 18]. The elution of the column was begun with n-hexane. The polarity of 

the eluent was gradually increased from 99.5:0.5% (n-hexane:ethylacetate) until it reaches 75:25% (n-

hexane:ethylacetate).  Four collected fractions were monitored with TLC and visualization under UV-vis chamber (a 

wavelength of 254 and 344 nm) led to identification of a colored solid compounds. The compound was 

characterized based spectral data and comparison with literature reports. The NMR spectral analyses were carried 

out at The Department of Chemistry, Addis Ababa, Ethiopia. 

RESULTS AND DISCUSSION  

As it has been stated in the introduction section, the plant used in this study is used for traditional medicine in 

treatment of several infectious diseases and as anti-insecticidal and to expel worms. Thus, in this study, investigation 

of the phytochemical constituents of the plant was carried out. The results revealed that the presence of flavonoids, 

alkaloids, phenol and terpenoids (Table 1). The finding is consistent with literature reports that state the presence of 

glycosides, alkaloids in the stem bark and root extracts, and flavonoids and triterpenes in the leaf extracts [19]. Also, 

this is in line with previous reports that state existence of secondary metabolites could be taken as supporting 

evidences for the observed traditional medicinal use of this plant for treatment of microbial infections [20]. 
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Table 1: The result of secondary metabolites test for chloroform: methanol (1:1) crude extract  

Type of test Strength 

Alkaloids (Wagner’s reagent) ++++++ 

Flavonoids (Alkaline reagent test) +++ 

Phenols (Ferric chloride test) +++++++++++ 

Saponins (Foam test) +++ 

Sterols (Liebermann-Burchard test) --- 

Tannins (Braymer’s test) ++++ 

 

The crude extract was also subjected to chromatographic separation. This result in isolation of a crystalline solid 

compound (mp: 316.1 to 317.2°C). In the IR spectrum of the compound showed a broad band at 3400 cm
-1

 

suggesting the presence of hydroxyl (OH) group, Moreover, a sharp and strong absorption band at 1700 cm
-1

 and a 

weak band at 1300 cm
-1

 could be attributed to carbonyl group and C-O-C group, respectively (Supplementary 

Material 1). The 1H-NMR spectrum (Supplementary material 2) showed two peaks at δ6.13 (1H, d, J=2.0 Hz) and 

5.99 (1H, d, J=2.0 Hz) consistent with  aromatic meta protons on A-ring and an ABX system at 6.96 (1H, d, J=2.2 

Hz), 6.97 (1H, dd, J=2.0 Hz, 8.4 Hz), and 6.66 (1H, d, J=8.4 Hz) corresponding to the catechol protons on B-ring 

[19,20,21]. Furthermore, three peaks at δ 3.87, 3.66 and 3.64 could be attributed to three methoxy groups attached to 

aromatic rings. The two broad singlets at δ 8.23 and 13.0 could indicate the presence of two phenolic protons in the 

isolated compounds [22]. The spectral pattern was found to indicate the compound could be of flavonoid-type 

compound. The13C-NMR spectrum (Supplementary material 3) indicated the presence of fifteen carbon atoms, the 

signal at δ 198.3 was attributed to a ketone-type carbonyl carbon placed at C-4 of A-ring of flavonoid skeleton 20. In 

addition to this, three strong singlet peaks appeared at δ 55.1, 55.2 and 60.6 of the 13C-NMR spectrum which are 

characteristic signals for methoxy carbons. This observation is consistent with the 1H-NMR spectrum that revealed 

three methoxy protons. A thorough analysis of the spectral data and comparison with literature reports suggest that 

the compound isolated from this plant species to be 7,3’,4’-trimethoxy quercetin (3,5dihydroxy-7,3’,4’-trimethoxy 

flavon). The 1H-NMR and 13C-NMR data are consistent with the proposed structure (Table 2). In the 1H-1H–

COSY (Supplementary material 4)  spectra cross peaks were observed between the proton signals at δ 6.66 (H-2’) 

and 6.97(H-3’) and between proton signals at δ 6.13 (H-6) and 5.99 (H-8). These results were identical with the 

methoxy substituted quercetin 19. All the protons were assigned to their respective carbon atoms with the help of 

HSQC spectra (Supplementary material 5). The nine methoxy protons at δ 3.87 (3H, s, OCH3-7), 3.66 (3H, s, 

OCH3-5’) and 3.64 (3H, s, OCH3-4’) correlated with three aromatic carbons at δ 166.9 (C-7), 143.9 (C-5’) and 

149.9 (C4’), respectively. In HMBC (Supplementary material 6), which determined the positions of these three 

methoxy groups. The phenolic proton at δ 13.0 correlated with three aromatic carbons at δ 163.2 (C-5), 106.3 (C-10) 

and 93.4(C-6) and suggested that the phenolic proton is present at C-5. Furthermore the following correlations were 

observed in the HMBC spectra, the proton at δ6.97 (H-2’) and 6.66(H-3’) are correlated with carbons at δ 149.9 (C-
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4’), 143.9(C-5’) and 137.7 (C-3), the proton at  δ 5.99 (H-8) correlated with carbons at δ  93.4 (C-6), 163.2 (C-9) 

and 166.9 (C-7) and the proton at δ 6.13 (H-6) correlated with carbons at δ  90.8(C-8), 106.3(C-10), 166.93 (C-7) 

and 163.2 (C-5). The data are consistent with literature report for 3,5-dihydroxy-7,3’,4’-trimethoxy flavon isolated 

from Euodia confusa and fruit of  Amomum koenigii  (Figure1) [23]. 

Table 2:  The13C-NMR and 1H-NMR spectral data of the compound 

Position Carbon signal (δ) Proton signal (δ) Position Carbon signal (δ) Proton signal (δ) 

2 167.3 - 1’ 123.5 - 

3 137.7 - 2’ 117.5 6.97 

4 196.2 - 3’ 117.1 6.66 

5 163.2 - 4’ 149.9 - 

6 93.4 6.13 5’ 143.9 - 

7 166.9 - 6’ 123.5 6.96 

8 90.8 5.99 OCH3- 4’ 55.2 3.64 

9 163.2 - OCH3- 3’ 60.6 3.66 

10 106.3 - OCH3-7 55.1 3.87 

 

 

Figure1: Chemical structure of 7, 3’, 4’-trimethoxy quercetin 

• 1H-NMR (500 MHz, CD3COCD3): δ 6.13 (1H, d, J = 2.0 Hz, H-6), 5.99 (1H, d, J = 2.0 Hz, H-8), 6.96 

(1H, d, J = 2.2 Hz, H-6’), 6.97 (1H, dd, J = 2.0 Hz, 8.4 Hz, H-2’),  6.66 (1H, d, J = 8.4 Hz, H-3’), 3.87 

(3H, s, OCH3-7), 3.66 (3H, s, OCH3-5’) 3.64 (3H, s, OCH3-4’), 8.23 (-OH, C-3) and 13.0 (1H, -OH, 

C-5). 

• 13C-NMR (125 MHz, CD3COCD3): δ 137.7 (C-3), 196.2 (C-4), 163.2(C-5), 93.4 (C-6), 166.93(C-7), 

90.8(C-8), 163.2 (C-9)  106.3(C-10), 123.5(C-1’), 117.5(C-2’), 117.1(C-3’), 149.9 (C-4’), 143.9(C-5’), 

123.5(C-6’), 55.2(OCH3- 4’), 60.6(OCH3- 5’), 55.1(OCH3-7) 

 

 



Demissie F, et al.   J. Chem. Pharm. Res., 2022, 14(6):39-46 

_____________________________________________________________________________________________ 

2 

 
 

CONCLUSION  

In this study some secondary metabolites have been detected from the from the methanol and chloroform extract of 

the root of the plant used in the study. Moreover, 7, 3’, 4’-trimethoxy quercetin was isolated from the root extract. 

The structure of the compound was elucidated based on the spectroscopic data and comparison with literature 

reported data. It is recommended to carry out extraction with different solvent systems in order to exhaustively 

investigate the phytochemical constituents and compounds. Biological activity tests are also recommended on both 

crude extracts and isolated compounds in search of candidate compounds for discovery of new drugs from this plant. 
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