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Abstract  
In the present period, phytomedicine is becoming more accepted as a complementary medical 
strategy. In the current study, phytochemical components of Geranium wallichanum were tested 
for cytotoxicity measures. Using accepted procedures, the phytochemicals and cytotoxicity of 
hydroethanolic (30:70 v/v) extract of Geranium wallichanum were determined. There have been 
reports of alkaloids, terpenoids, flavonoids, and phenolic acids among the constituents. Numerous 
chemical components in the extract that are physiologically active were discovered using high-
performance liquid chromatography and Fourier-transform infrared spectroscopy. When tested 
against Salmonella typhi TA98 and TA100, cytotoxic tests showed non-muagenic and strong 
thrombolytic and week hemolytic activities. According to the study's findings, Geranium 
wallichanum has a large num of phytochemicals and cytotoxicity screening showed that the herb 
is safe for use as therapeutic purpose. 
Keywords: Phytomedicine, Geranium wallichanum, cytotoxicity, herbs. 

1. Introduction 

Allopathic pharmaceuticals are often considered to be out of reach for more than 80% of 
households in developing countries. However, the World Health Organization (WHO) notes that 
these individuals depend on conventional herbal remedies to manage a range of illnesses (2003).  
Due to their effectiveness in treating a variety of veterinary and medical problems, medicinal plants 
are in greater demand every day. Globally, potential herbal sources are also employed to generate 
money. Herbal treatments have a lower incidence of side effects than allopathic drugs. Fortunately, 
the majority of Asian countries have access to a wide range of medicinal herbs, many of which are 
still in use today. In Pakistan, there are more than 2000 different species of medicinal plants, and 
400 of them are commonly utilised as traditional medicines. These plants contain a variety of 
therapeutic active ingredients (Taid et al., 2014). 
Geranium wallichianum also known as Rattenjot belongs to the family Geraniaceae. It may be 
found in the Himalayas from Kashmir to Nepal, at elevations ranging from 7000 to 11000 feet. It 
may be found in the Northern parts of Pakistan, including Hazara, Azad Kashmir, and the Murree 
Hills (Ahmad et al., 2003). The plant's leaves and components are used to heal eye issues and 
purify the blood, Jaundice and renal  problems (Qureshi et al., 2007). Hepatitis, prolonged 
fever and leukorrhea are also treated with it (Adeel et al., 2011). Six compounds (-sitosterol, 
ursolic alkaline, stigmasterol, sitosterol, galactoside, hernial and hydroxyethyl benzoate) are 
believed to have cell-enhancing activity of cellular ethyl acid derivatization at a powerful IC 19.05 
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g / ml for n- butanol. and high water concentrates (Ismail et al., 2009). Targeted studies have 
shown that another species, Geranium robertianum, has phytochemical markers for phenolic 
compounds, particularly flavonoids, in terms of their strength and cellular compatibility and 
hyperglycemic effects (Vania et al., 2016). The goal of the current study was to investigate the 
phytochemical elements and analysing safety by cytotoxicity test. 

2. Material and methods 
2.1.Collection of Plant Material and preparation of extract 

The flowers of G. wallichanum were collected from the Poonch district in Rawalakot, Azad 
Kashmir and notorious and authenticated taxonomically from Department of Botany, University 
of Poonch Rawalakot Pakistan. Flowers were were dried under shade, powered using grinder and 
for the preparation of extracts 70% ethanol in (30%) water was used as solvent. 

2.2.Phytochemical Analysis 
The following analysis was done to identify the key phytoconstituents: 

2.3.Qualitative Analysis 
Standard techniques were used to identify several phytochemicals in the hydroethanolic extract, 
including alkaloids, flavonoids, tannins, saponins, glycosides, steroids, and triterpenoids (Ayaz et 
al., 2014; Sahira Banu et al., 2015). 

2.4.Quantitative Analysis 
2.4.1. Total Phenolic Contents Estimation 

The total phenolic contents in methanolic plants extract were determined by Folin-Ciocalteu 
method as described by Naz et al. (2016). The calibration curve was prepared with different 
concentrations of gallic acid. 1mL aliquots of 0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07, 0.08, 0.09 
and 0.10mg/mL gallic acid solution in methanol were mixed with 5mL of Folin-Ciocalteu reagent 
(diluted ten folds) and 4mL of sodium carbonate (20%). The absorbance was noted after 1 hour at 
765nm and the calibration curve was plotted by taking absorbance as a function of concentration. 
1mL of plants extract (0.001g/mL) was mixed with the same reagent as described above and after 
1 hour the absorbance of the resulting blue color complex was measured at 765nm. All 
determinations were performed in triplicate. Quantification was done with respect to the standard 
(gallic acid) (Sharif et al., 2018). Total content of phenolic compounds in plant extracts in gallic 
acid equivalents (GAE) were calculated by the following formula. 
Total phenolic contents = C x V / M 
Where, T = total contents of phenolic compound in mg GAE/g plant extract, C = the concentration 
of gallic acid calculated from calibration curve in mg/mL, V = the volume of extract in mL, M = 
the weight of plants extract in grams. 

2.4.2. Total Flavonoids Contents 
The total flavonoid contents of plant extract were determined according to the method given by 
Rehman et al. (2013). Briefly 0.5mL of plant extract was mixed with 2mL of distilled water and 
0.15mL of 5% NaNO2 solution and incubated for 6 minutes. After that 0.15mL of 10% AlCl3 
solution was added to that and again incubated for 6 minutes followed by the addition of 4% NaOH 
solution to the mixture. Volume of the reaction mixture was made up to 5mL by the addition of 
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methanol and mix well. Absorbance of the reaction mixture was taken at 510nm after incubation 
for 15minutes (Ayub et al., 2017). Total flavonoid contents (TFC) of the extracts were expressed 
as µg catechin equivalents per mL of plants extract from the linear regression curve of catechin. 

2.5.High-Performance Liquid Chromatography for Phenolic Compounds 
High performance liquid chromatography (HPLC), as reported by Yue et al., was utilised to 
determine the various phenolic chemicals contained in hydroethanolic plant extracts (2013). A 
C18 column (250 4.6 mm internal diameter, 5 m film thickness, 30 °C oven) was used for liquid 
chromatography. An HPLC system with a Flexer Binary LC pump and a UV/Vis LC Detector was 
used to analyse the data. The mobile phase was comprised of two solvents: solvent A was made 
up of (70:30) parts acetonitrile: ethanol, and solvent B was made up of double distilled water with 
0.5 percent glacial acetic acid. At 275 nm, UV spectra were taken. Using a 275nm wavelength and 
standards to compare retention times and spiking, many phytochemical compounds were 
identified. 

2.6.Fourier-Transform Infrared Spectroscopy 
The presence of different types of chemical bonds or functional groups in phytochemicals 
was determined using a Fourier Transform Infrared Spectrophotometer (FTIR).  All 
hydroetahnolic plant extracts in dry form were used for FTIR analysis. Potassium bromide (KBr) 
powder was milled with dried extract powder (10 mg) and pressed into pellets to prepare extract 
pellets for analysis. After making the pellets, an FTIR spectrometer in the frequency range of 400–
4,000/cm was used to identify functional groups as representative of a wide range of important 
phytochemical constituents (Munir et al., 2020). 

2.7.Evaluation of Toxicity of G. wallichanum 
2.7.1. Hemolytic Assay to Determine Cytotoxic Potential 

A hemolytic test was employed, modified from the methodology of Shahzadi et al. (2019) and 
Rubab et al. (2017), to assess the safety of hydroethanolic plant extract. RBCs were suspended in 
PBS at a concentration of 7.0 x 108 RBCs/mL prior to the test (using a hemocytometer). At a 
wavelength of 576 nm, absorbance against Triton X-100 (.1%) treated RBCs was measured. PBS 
served as the negative control. 

         Ae – Ap 

Percent Hemolysis =  Ad-Ap 
X 100 

where Ae is the absorbance of the plant extract, Ap is the absorbance of PBS, and Ad is the 
absorbance of the 20% DMSO used to dilute the plant. 

2.7.2. Clot Lysis Assay for Thrombolytic Potential 
Following were the procedures utilised in an in vitro clot lysis experiment to assess the clot-
dissolving capacity of a selected medicinal plant (Prasad et al., 2006). Fresh 1 mL of venous blood 
from three healthy participants (n = 3) was drawn into pre-weighed micro-centrifuge tubes. 
Anticoagulant users were excluded from the study. PBS was utilised as a comparative negative 
control instead of the commercially available streptokinase vial (1 500 000 IU), and the clot-
dissolving potential was determined as 
Clot Dissolving activity (%) = (clot Initial weight – clot final weight) / clot initial weight × 100 



 
 
 

4552 
 

Ann. For. Res. 65(1): 4549-4561, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

2.8.Mutagenicity/Genotoxicity Evaluation (AMES Test) 
The Bacterial Reverse Mutation Test (Ames test), which can rule out genotoxic activity, is advised 
by a number of regulatory bodies, including the International Conference on Harmonization, the 
Food and Drug Administration, and the Organization for Economic Co-operation and 
Development. It serves as a screening technique for developing new drugs. The AMES exam was 
created in the 1970s by Bruce Ames (Ames et al., 1973). Utilizing reverse mutations, auxotrophic 
bacterial strains are frequently utilised to examine a substance's potential for genotoxicity. In order 
to assess the genotoxicity of a chosen herb extract after incubation with the bacterial cell for up to 
5 days in 96 well microplates, Salmonella typhimurium two strains, TA98 and TA100, were 
utilised. Change in hue from blue (due to purple bromocresol) to yellow, signifying the growth 
and metabolic activities of the bacterial reverted strain, was used to express the revertant property 
of genotoxic chemical. The number of revertants in comparison to controls was used to illustrate 
the results. A probability test was run to statistically analyse the findings. 

3. Results 
Drug research is paying more attention to alternative therapies for addressing common health 
issues as they gain popularity. Using a mixture of 30% water and 70% ethanol, G. wallichanum 
flower extract is made. 

3.1.Qualitative and Quantitative Phytochemical Constituents Analysis 
The hydroethanolic extract of the chosen plant contained flavonoids, tannins, alkaloids, saponins, 
steroids, glycosides, proteins, carbohydrates, and triterpenoids, according to the results of the 
various phytochemical elements listed in Table 1. Table 2 displays the findings of the total 
flavonoid and phenolic contents discovered throughout the current study activity. Significant 
(P<.05) TFC and TPC concentrations were detected in the hydroethanolic extracts of G. 
wallichanum as (31.31 ± 0.119 μg CE/g) and (10.2 ± 0.051 mg GAE/g), respectively. 
 

3.2.High-Performance Liquid Chromatography for Phenolic Compounds.  
The results of HPLC-UV showed that various phenolic compounds including Chlorogenic acid 
(Rt = 2.876), p-cumaric Acid (Rt = 3.240), Gallic acid (Rt = 3.567), Salicylic Acid (Rt = 5.631), 
HB acid (Rt = 6.752), Quercetin (Rt = 6.891), Caffeic acid (Rt =7.292), Vinilic Acid (Rt = 7.747), 
Kaemphferol (Rt = 11.213), Sinagic Acid (Rt = 12.045), Coumaria (Rt = 16.122), and Rutin (Rt = 
24.014) were discovered in  extract of G. wallichanum (Table 3 and Figure 1). By comparing the 
retention durations (Rt) with the chromatographic peaks of reference standards, all phytochemical 
ingredients were identified. Additionally, the chromatograph showed various peaks with variable 
retention durations, but these peaks could not be distinguished. However, based on their 
chromatographic characteristics and UV spectra, several unidentified flavonoids could be present 
in the extracts.  

3.3.Fourier-Transform Infrared Spectroscopy.  
The absorption peaks in figure 2 and Table 4 of infrared spectroscopy show that the stretching 
vibration of the single bond formed by hydrogen and other elements such as O-H, N-H, and C-H 
was responsible for the absorption peaks in the range of 4000 to 2500/cm; the absorption peaks 
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in the range of 2500 to 2000/cm explored the absorption of light due to triple bonds, such as C-C 
and C-N; the peaks in the range Particular functional groups like C-C, C-N, C-O, C-Cl, C-I, S-S, 
and N=O* are seldom ever used to identify them. 

3.4.Evaluation of Toxicity of G. wallichanum 
3.4.1. Cytotoxic Activity and Thrombolytic Activities.  

In vitro hemolytic testing indicated that the hydroethanolic extract of G. wallichanum had little 
hemolysis (P >.05) in comparison to Triton X-100, a positive control that demonstrated 
considerable hemolysis (64.9 6.955 percent). On the other hand, RBCs are hemolyzed (10.3 .251 
percent) when phosphate buffer saline is used as the negative control (Figure 3). Statistical research 
showed that medicinal plant extracts considerably (P .05) reduced the hemolysis of RBCs when 
compared to triton X-100 (Figure 3). The hydroethanolic extract of G. wallichanum demonstrated 
significant (P<0.05) clot lysis activity (18.60 ± 1.20 percent) after 90 minutes at 37°C incubation 
when compared to a positive control (54.14 ± 5.50 percent) and a negative control (3.77 ± 0.48 
percent), according to the results of the clot lysis assay.  

3.4.2. Mutagenicity/Genotoxicity 
Table 5 and Figure 4 present the findings of the investigation of the mutagenicity of examined 
medicinal herbs against TA98 and TA100. The Ames test findings revealed that certain medicinal 
herbs did not exhibit mutagenic activity, or, to put it another way, G. wallichanum is not 
mutagenic. According to the Fold rule, there must be twice as many positive wells in the extract 
as there are in the background plate in order to conclude that the extract is mutagenic (Ames et al., 
1975). The findings demonstrated that, in comparison to positive controls, G. wallichanum plates 
had the least amount of S typhi TA98 and TA100 reversion (Table 5 and Figure 4). 
 

4. Discussion 
Alkaloids found in or generated from medicinal plants were well-reported to have therapeutic uses 
such analgesic, antimicrobial, and antispasmodic (Okwu et al., 2004). Phenolic contents also have 
substantial antioxidant potential (Zheng et al., 2011). The crucial natural phenolic agents are the 
most significant categories, such as flavonoids, which act as natural antioxidants. According to 
research, these natural flavonoids have the ability to detoxify reactive oxygen species and prevent 
the oxidation of low-density lipoproteins (Leake et al., 2001). 
The findings of our investigation demonstrated that G. wallichanum extract contains a number of 
active ingredients. the extract of G. wallichanum contains tannins and alkaloids. Numerous other 
pharmacologically significant compounds, including as alkaloids, steroids, starch, reducing sugars, 
amino acids, volatile oil, glycosides, and dulcitol, were also identified by Iqbal et al. in 2019. 
The significant phytochemical components flavonoids and phenols are responsible for many of the 
therapeutic properties, including antioxidant capacity, of medicinal plants. Due to the presence of 
phytochemicals such ascorbic acid, phenolic compounds, alkaloids, anthocyanin, steroidal 
lactones, flavonoids, and tannin, G. wallichanum has antioxidant potential (Iqbal et al., 2019). 
FTIR study of a few therapeutic plant extracts, as shown in Figure 2, found absorption peaks 
around 3500–4000/cm, which indicate hydrogen bonding in intra- and intermolecular molecules. 
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The asymmetrically stretched vibration of O-H, N-H, and C-H was thought to be the cause of the 
absorption peaks at 3845, 3810, 3774, 3697, and 3636/cm. Possible explanations for the peak at 
2359 and 2342/cm include stretching vibrations of C and CN. The symmetrically stretched 
vibration of C=O was thought to be responsible for the absorption maxima at 1958, 1725, 1710, 
and 1659/cm. The stretching vibration of C=N and C=C may be connected to the absorption peaks 
at 1585/cm. The high to medium vibration of the C=C and N=O functional groups may be 
responsible for the peaks at 1400-1500/cm (1493, 1462, and 1427/cm). The stretching vibration of 
C-O caused the absorption peak at 1293/cm. The asymmetrically stretched vibration of C-O-C was 
thought to be responsible for the maxima at 1021, 727, and 694 cm. The peak at 437 and 410/cm 
may be associated to S-S stretching vibration, whereas the peak at 668/cm may indicate aliphatic 
C-I stretching (Table 4 and Figures 2). 
Due to their natural origin, herbal medicines have long been assumed to be safe, but recent study 
shows that this is untrue. Therefore, the analysis of hazardous characteristics of herbs that could 
be connected to their use is one of the increasing research interests for scientists, enabling them to 
prevent any negative effects (Srinivasa et al., 2018). The cytotoxic activity data indicated that the 
chosen medicinal plant had high (P.05) potential for membrane stabilisation (antihemolytic). The 
current study was the first to investigate the in vitro cytotoxic potential of G. wallichanum since 
its safety in terms of toxicity, side effects, and dosage has not yet been thoroughly established. It 
therefore proved that G. wallichanum extract is safe. Many thrombolytic medications have been 
documented to have a variety of adverse effects, including bleeding and embolism (Capstick et al., 
2005). The presence of the secondary chemicals in the medicinal plant of choice may be the cause 
of its clot-dissolving properties. 
Numerous phytocompounds were found when the ingredients of phytochemicals were analysed. 
In 2009, Ismail et al. looked into the thrombolytic properties of G. wallichanum. The chosen 
medicinal plant was initially checked negative for mutagenic activity in accordance with the 
literature study.  
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Table 1: Qualitative Phytochemical analysis of Ethanolic Extract of Geranium wallichanum 

  Geranium wallichanum 

Alkaloids +++ 

Flavonoids +++ 

Coumarins + 

Glycosides  ++ 

Carbohydrates + 

Phenols +++ 

Phytosterols ++ 

Proteins ++ 

Diterpenes +++ 

Starch +++ 

(+) Indicate week, (++) indicates strong and (+++) indicates very strong presence of 
phytochemicals and (-) indicate the absence of phytochemicals.  
 

Table 2. Geranium wallichanum extract total phenol and total flavonoid (Mean ± SEM). 

Phytochemical Class Elaeagnus parvifolia 

TPC (mg GAE/mL) 10.2 ± 0.051 

TFC (mg CE/mL) 31.31 ± 0.119 

Table 3: lists the various phytochemical components that HPLC was used to identify in the 
hydroethanolic extract of a particular medicinal plant. 
Standards  R-time 

(min) 
G. wallichianum  
Extract 

Chlorogenic Acid 2.880 + 
p-cumaric Acid 3.166 + 
Gallic Acid  3.342 + 

HB Acid 6.759 + 

Caffeic Acid  7.494 + 
Vinilic Acid 7.687 + 
Kaemphferol  11.696 + 
Ferulic Acid  12.460 + 
Salicylic Acid 15.296 + 
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Coumarin  16.085 + 
Quercetin  16.954 + 
Rutin 23.989 + 

 
Table 4: lists several functional groups and potential phytochemical components that the 
hydroethanolic extract of Geranium wallichanum by FTIR 
Wavenumber (cm-1)/ Possible functional groups Geranium wallichianum 

4,000 to 2,500/cm 
O-H, N-H and C-H 
Stretch vibration 
 

3347 
2976 
2901 
 

2500 to 2000/cm 
C≡C, C≡N 
Stretch vibration 

2359 

2000 to 1500/cm 
C=C, C=O, C=N 
Stretch vibration 

1647 
 
 
 
 

1500 to 650 /cm 
C-C, C-N, C-O, C-Cl, C-I, S-S and N=O* 
Stretch, Bend or scissoring, rock vibration 
 

1455 
1418 
1386 
1086 
1047 
877 

 
Table 5: Mutagenic activity of G. wallichianum against S. typhi TA98 and TA100 

 No. of positive wells/ 
S. typhimurium TA98 

total no. of wells 
S. typhimurium 

TA100 

Interpretation 
 

Background 15 / 96 16 / 96  
Standard 86 / 96 89 / 96 Mutagenic + 
G. wallichianum 14 / 96 17 / 96 Non-mutagenic - 

+ indicates a significant increase in the number of positive wells as compared to the control 
(p<0.05); - indicates no meaningful impact. 
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Figure 1. Chromatogram showing several phytochemical components found in the hydroethanolic 
extract of Geranium wallichanum by HPLC 
 

 
Figure 2: shows a graph from a Fourier-transform infrared spectrophotometer (FTIR) showing 
several functional groups and potential phytochemical components found in the Geranium 
wallichanum 
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 Figure 3: Figure 3 displays the findings of the hemolytic and thrombolytic activities as mean 
± SEM. 
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Figure 4: shows the examination of the mutagenicity of a particular medicinal plant using S. 
typhi TA 98 and TA 100. Blue represents no bacterial convergent (no bacterial growth), yellow 
shows bacterial convergent. 
 
 


