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Abstract 

Because of its numerous medical characteristics, eucalyptus has been utilized for centuries as a medicinal 

plant. Methanol soxhlet extraction was used to assess the phytochemical content of Eucalyptus leaves. 

The methanolic extract maintained the greatest quantity of phytochemicals found in eucalyptus leaves. 

Also will clarify the structure of the biologically active compound using GC-MS technology. Examine the 

cytotoxicity of methanolic extract against cancer cell lines MCF7, HepG2, and PC3. This plant's extracts 

were also studied for their apoptosis and necrosis properties using high content screening (viability, 

nuclear, intensity, membrane potential, cytochrome releasing). The activity of methanolic compounds 

extracted from Eucalyptus will also be examined in order to analyze the extracts' potential as natural 

antioxidants. This is accomplished by examining the antioxidant properties of the extracts using DPPH. It 

is clear from the above. This study aims at the extraction of eucalyptus' major components from the 

leaves, the phytochemical screening of different compounds present in the leaves, and the study of the 

biological and pharmacological activity of these compounds. 
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1. INTRODUCTION 

Medicinal plants can help with a wide range of 

diseases, including cancer, bacterial infections, 

diabetes, and illnesses that cause 

inflammation. There are many different 

natural products in medicinal plants, like 

phenolic acids and flavonoids, which are 

highly valued for their anti-tumor and 

antioxidant properties. So, people think that 

substances that come from nature have fewer 

side effects than medicines like chemotherapy 

(1). The original species of Eucalyptus in 

Australia belongs to the Myrtaceae family, 

which has about 900 species (2). Essential oils 

can be made from a few different kinds of 

eucalyptus trees. Some species have stronger-

smelling leaves than others, and the oils from 

different species can be used in very different 

ways (3). The Eucalyptus plant family 

contains biologically active compounds like 

steroids, tannins, polyphenolics, glycosides, 

terpenes, alkaloids, flavonoids, saponins, 

lignins, vitamin C, fatty acids, phenolics, 

triterpenoid flavones, anthocyanin, 

anthraquinone, coumarins, cardiac glycosides, 

terpenoids, and polyphenols (4) Even though 

EOs can be found in the leaves of more than 

300 different species of Eucalyptus, less than 

20 of them have been studied commercially 

for making EOs (5). Based on how they are 

made chemically, these EOs are complex 

mixtures of molecules that have anywhere 

from 20 to 80 different parts. terpenes and 

terpenoids make up most of the EOs made 

from eucalyptus leaves (6). A lot of research 

has been done on the chemicals, antioxidant 

power, and antibacterial properties of different 
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eucalyptus species (7). Eucalyptus oil is the 

most powerful antioxidant of all tree oils (8). 

Eucalyptus oil is the most powerful 

antioxidant of all tree oils (9). Chemicals in 

eucalyptus oil called terpinen-4-ol, -pinene, 

and -terpienene that fight cancer are called 

terpinen-4-ol, -pinene, and -terpienene (10). 

Terpinen-4-ol stops the cell cycle and causes 

necrosis in melanoma cells more than in other 

cells. It may also cause human melanoma cells 

to die by a process called caspase-dependent 

apoptosis, which has the potential to kill tumor 

cells. Researchers looked at how terpinen-4-ol 

affected cancer in human cell lines that had 

been exposed to cancer-causing chemicals 

(11). Terpinen-4-ol stopped the growth of 

colorectal, pancreatic, stomach, and prostate 

cancer in different ways (0.005-0.1%) 

depending on the dose. (12). The Myrtaceae 

family includes Eucalyptus camaldulensis. It 

is thought to contain compounds that have 

biological effects (13). The River Red Gum is 

a type of tree in the Eucalyptus genus. It is 

called Eucalyptus camaldulensis Dehn and is 

in the family Myrtaceae. This family has about 

3800 species in tropical and subtropical areas 

all over the world. There are 140 genera in this 

family (14). Recent studies of the 

pharmacological and biological properties of 

E. camaldulensis leaf extract found that it is, 

among other things, antimicrobial, antioxidant, 

antifungal, anti-inflammatory, and anti-tumor 

(15). They showed that it makes sense to think 

that diseases start when people breathe in hot, 

wet E. camaldulensis vapors (16). Even 

though Eucalyptus camaldulensis has been 

studied as an antioxidant or anticancer 

compound (17), Eucalyptus Camaldulensis, 

the most common Eucalyptus genus in the 

Myrtaceae family, is widely planted in our 

area. Still, Eucalyptus camaldulensis leaves 

have many bioactive compounds like 

saponins, tannins, flavonoids, carbohydrates, 

and proteins (18). 

 

2. Material and Methods 

2. Material 

2.1. Collection of plant 

Fresh leaves of eucalyptus camaledonsis  (age 

about 10 years) were collected from the south 

of  Iraq in maysan city in 20 June. Fresh 

leaves were washed with water and then dried 

under sunlight after that put in the room for 17 

days at room temp. 25±2C then grinding to a 

fine powder. This fine powder was used for 

the extraction. 900 g of the dried powder 

leaves were used for the extraction. 

2.2. Chemical solvent 

The biggest benefits of Soxhlet extraction are 

that high temperatures speed up mass transfer 

and fresh solvents can be reused (which 

further improves the transfer equilibrium). 

Because of these benefits, this method is more 

efficient at extracting than the other traditional 

methods. Polar compounds are extracted with 

methanol. 

2.3 Method 

2.3.1 Preparation of Extracts by the Soxhlet 

Method 

A soxhlet apparatus was used to get the plant 

powder out of the plant. With a soxhlet 

apparatus and a methanol solvent, the dried, 

powdered plant material was taken out. In the 

Soxhlet machine, 250 ml of solvent was 

poured into each of the six chambers, which 

each held 150 g of eucalyptus powder. The 

temperature at which the water was boiling 

was kept at 67 oC and then dropped to 60 oC. 

The flask with the extraction solvent in it was 

heated until it started to bubble. An extra 6 

hours were added to the extraction. After the 

extract was made, the solvent was taken away. 

The part of the solid that didn't dissolve in 

water stayed in the thimble and was thrown 

away. The extract was eventually taken out of 

the distillation flask and put through filter 

paper. The filtrate was put in the beaker and 
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put in a water bath at 67 oC to get rid of the 

solvent and get a dark green semi-solid 

extract. In the end, 14.5 g of a semi-solid 

extract was got. 

2.3.2 GC-Ms analysis  

On a GC Clarus 500 Perkin Elmer system with 

an AOC-20I auto sampler and a gas 

chromatograph connected to a mass 

spectrophotometer, GC-MS analysis was done 

under the following conditions: Column Elite-

1 fused silica capillary column (30 mm 0.25 

mm I.D., 100% dimethyl polysiloxane) 

worked in electron impact mode at 70 eV with 

helium (99.999%) as the carrier gas at a 

constant flow rate of 1 ml/min and an injection 

volume of 0.5  µ l. (split ratio of 10:1). The 

injector is at 250 °C, and the ion source is at 

280 °C. The temperature of the oven was set 

to go from 110°C (no change for 2 minutes) to 

200°C (10°C/min) to 280°C (5°C/min) to 

280°C (no change for 9 minutes). The mass 

spectra were taken at 70 eV, with a scan 

interval of 0.5 s and fragments from 45 to 450 

da. It took 60 minutes to run the whole GC. 

2.3.3 MTT Cytotoxicity Assay 

The anticancer activities of Eucalyptus leaf 

methanolic extracts are evaluated as shown 

below. 

2.3.3.1. Cell Lines 

1. MCF-7 Cell Line 

2. PC3 Cell Line 

2. HePG2 cell line 

4. HdFn cell: from a fibroblast cell 

2.3.3.2 Cytotoxic effect of eucalyptus leaf 

methanolic extract 

This in vitro cytotoxicity method was 

performed to investigate the possible cytotoxic 

effect of the extract against the tumor cell 

lines MCF-7, HePG2, and PC3, with less 

effect against HdFn normal cells. 

2.4. Antioxidant assay 

Prieto et al. evaluated the total antioxidant 

activity of E. camaldulensis(19). Oyaizu's 

protocol predicted the reducing ability (20), 

but Zhang et al.'s method slightly modified it. 

A calibration curve was conducted in each 

case to express the results as mg of ascorbic 

acid equivalents per gram of dry plant sample 

(21). The ability of plant extracts to scavenge 

hydrogen peroxide was also tested. (22) 

3. Result and discussion 

3.1. Results 

3.1.1. Soxhlet methods 

The Soxhlet method produces a 14.5 gram, 

dark green, semi-solid methanol extract. As 

shown in table (1) below. 

Table (1): The result of extraction soxhlet 

method 

weight color case 

14.5 gram Dark green semi-solid 

3.1.2. GC-MS of methanolic extracts 

In the leaves of the plant, compounds with 

different retention times can be seen in the 

chromatograms. According to Figure (1), the 

GC-MS chromatogram of the E. camaledonsis 

methanolic extract contains (11) distinct 

compounds. The bioactive compound found in 

the aerial portion of Eucalyptus camaledonsis 

can contribute to the plant's medicinal 

properties. 
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Figure (1): GC-MS of methanolic extract. 

According to the curve's peak area percentage 

in Figure (1), the most prevalent 

phytochemicals 4 compounds in  

Camaledonsis methanolic extract are 

demonstrate as table (2) 

Table 2: Important compounds found in methanolic extract 

Compound RT (min) Corr. % max Biological activity 

Methane sulfinylbis 11.466 91.15 % Antioxidant 

anti-inflammatory 

anticholinesterase activity, 

anti-histamine  (23) 

Benzoic acid 25.445 1.32% Anti-fungal and 

antibacterial (24-25) 

n-Hexadecanoic acid 56.165 1.48 % Anti-inflammatory (26). 

9,12-Octadecadienoic acid 

(Z,Z)- 

61.595 1.69 % antioxidant    anticancer   
(27) 

3.1.3. MTT Assay 

The anticancer activity was studied by looking 

at the cytotoxic effect. Using the MTT assay 

for 24 hours, the methanolic extract of 

Eucalyptus camaledonsis leaves was effective 

against three types of cancer cells (MCF-7, 

HepG2, and PC3) and one type of normal cell 

(HdFn). 

The results of a test to see if a human breast 

adenocarcinoma cell line (MCF-7) was 

sensitive to cytotoxicity (Figure 2). When the 

concentration of the extraction was 50 

micrograms/ml, the number of living cells 

dropped sharply to 85%. At a concentration of 

250 micrograms/ml, there was only 54% 

viability, which was a pretty consistent 

pattern. The researchers were interested by the 

fact that the half maximal inhibitory 

concentration (IC50) was 102.3 

micrograms/mL. 

Figure 3 shows the results of a test for 

cytotoxicity done on a HepG2 cell line from a 

person with liver cancer. When the 

concentration of the extraction was 50 

micrograms per milliliter, the number of living 

cells dropped sharply to 82%. At a 
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concentration of 250 micrograms/ml, the 

patterns of death were pretty consistent, with 

up to 42% of the cells still alive. The 

researchers were interested by the fact that the 

half maximal inhibitory concentration (IC50) 

was 32.17 micrograms/mL. 

Figure 4 shows what happened when the 

human prostate cancer (PC3) cell line was 

tested for cytotoxicity. When the 

concentration of the extraction was 50 

micrograms per mL, the number of living cells 

dropped sharply to 90%. At a concentration of 

250 micrograms per ml, the patterns of death 

were pretty consistent, with up to 50% of the 

cells still alive. The IC50 value of 59.02 

micrograms/mL (half maximal inhibitory 

concentration) was especially interesting. 

Figure (2): Activity of methanolic extract 

against MCF7 Cell line. 

 

Figure (3): Activity of methanolic extract 

against HepG2Cell line. 

 

Figure (4): Activity of methanolic extract 

against PC3Cell line. 

 

3.1.4 Scavenging activity DPPH 

At a concentration of 100 micrograms/mL, E. 

camaledonsis leaf methanolic extract 

scavenged DPPH with 65% efficiency. A 

dose-response relationship was observed, with 

the percentage of inhibition increasing slightly 

as plant extract concentration increased 

(Figure 5). 

Figure (5) Scavenging Activity   DPPH. 

 

3.2. Discussion 

The GC-MS analysis of the E. camaledonsis 

extract revealed that different compounds 

(methane, sulfinylbis, benzoic acid, n-

Hexadecanoic acid, 9,12-octadecadienoic acid 

(Z,Z). have distinct anticancer and antioxidant 

activity. According to MTT results, E. 

camaledonsis leaf methanolic extract strongly 
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inhibited HepG2 cell proliferation and was 

more effective in killing HepG2 cells than 

MCF7 and PC3 cells. Many pathways for 

tumor cell inhibition by extract have been 

proposed. The cytotoxicity assay and DPPH 

scavenging activity were used to investigate 

these activities. The activity was variable and 

varied according to the concentrations and the 

50% maximal inhibitory concentration  (IC50) 

value.  The phytochemical compounds of  E.  

Camaledonsis greatly contributed to  

anticancer and  antioxidant  activity   in   

present   study.   E. camaledonsis leaf 

methanol extract was cytotoxic. IC50  102.3  

μg/ml  against  MCF-7  cell  line ,IC50 32.17 

μg/ml against HepG2 cell line and IC50  59.02  

μg/ml  against  PC3  cell .this activity show 

more effect against HepG2 cell line and less 

activity against MCF7 and PC3 cell line 

depending on IC50 degree . On  the  other  

hand,  methanol  extract  of  E.  camaledonsis  

leaf  in  present  study  exhibited  moderate 

antioxidant activity. It is clear that different 

levels of anticancer and antioxidant properties 

were found in the methanol extract of E. 

camaledonsis, which is important for the 

development of new therapeutic agents. More 

research is needed in the future to link the 

specific compound to its biological property.  

4. Conclusion 

Different essential and fixed oils have been 

isolated from the fresh leaves of Eucalyptus 

camaledonsis plant located in maysan city-

Iraq. The obtained oils were characterized 

using GC-MS analysis. The main constituents 

were ( Methane sulfinylbis Benzoic acid , n-

Hexadecanoic acid ,9,12-Octadecadienoic acid 

(Z,Z)- and 9-Octadecenoic acid, (E)-).The 

isolated oils showed remarkable anticancer 

activity and antioxidant activity. The 

antioxidant activity exhibited the potential of 

this plant and may suggest it as cheap and new 

antioxidant source. Thus, the use of naturally 

available compounds from plant origin against 

cancer cells and as antioxidant agents could be 

considered a suitable alternative to the 

synthetic medicinal products. 

Reference 

1. Greenwell M., Rahman P.K. Medicinal 

Plants: Their Use in Anticancer 

Treatment. Int. J. Pharm. Sci. Res. 

2015;6:4103–4112. doi: 

10.13040/ijpsr.0975-8232.6(10).4103-12. 

[PMC free article] [PubMed] [CrossRef] 

[Google Scholar] [Ref list] 

2. Burrows, G. E., Hornby, S. K., Waters, D. 

A., Bellairs, S. M., Prior, L. D., & 

Bowman, D. M. J. S. (2010). A wide 

diversity of epicormic structures is present 

in Myrtaceae species in the northern 

Australian savanna biome–implications 

for adaptation to fire. Australian Journal 

of Botany, 58(6), 493-507. 

3. Thornhill, A. H., Ho, S. Y., Külheim, C., 

& Crisp, M. D. (2015). Interpreting the 

modern distribution of Myrtaceae using a 

dated molecular phylogeny. Molecular 

Phylogenetics and Evolution, 93, 29-43. 

4 Gilles, M., Zhao, J., An, M., & Agboola, 

S. (2010). Chemical composition and 

antimicrobial properties of essential oils 

of three Australian Eucalyptus species. 

Food Chemistry, 119(2), 731-737 

5.  Barbosa, L. C. A., Filomeno, C. A., & 

Teixeira, R. R. (2016). Chemical 

variability and biological activities of 

Eucalyptus spp. essential oils. Molecules, 

21(12), 1671.  

6. Barbosa, L. C. A., Filomeno, C. A., & 

Teixeira, R. R. (2016). Chemical 

variability and biological activities of 

Eucalyptus spp. essential oils. Molecules, 

21(12), 1671. 

7. Harkat-Madouri, L., Asma, B., Madani, 

K., Said, Z. B. O. S., Rigou, P., Grenier, 

D., ... & Boulekbache-Makhlouf, L. 

(2015). Chemical composition, 



Obtaining and Research of methanolic extract from eucalyptus plant  

 

3335 

antibacterial and antioxidant activities of 

essential oil of Eucalyptus globulus from 

Algeria. Industrial Crops and Products, 

78, 148-153. 

8. Scur, M. C., Pinto, F. G. S., Pandini, J. A., 

Costa, W. F., Leite, C. W., & Temponi, L. 

G. (2016). Antimicrobial and antioxidant 

activity of essential oil and different plant 

extracts of Psidium cattleianum Sabine. 

Brazilian Journal of Biology, 76, 101-108. 

9. Limam, H., Jemaa, M. B., Tammar, S., 

Ksibi, N., Khammassi, S., Jallouli, S., ... 

& Msaada, K. (2020). Variation in 

chemical profile of leaves essential oils 

from thirteen Tunisian Eucalyptus species 

and evaluation of their antioxidant and 

antibacterial properties. Industrial Crops 

and Products, 158, 112964. 

10. Bordini, E. A. F., Tonon, C. C., 

Francisconi, R. S., Magalhães, F. A. C., 

Huacho, P. M. M., Bedran, T. L., ... & 

Spolidorio, D. P. (2018). Antimicrobial 

effects of terpinen-4-ol against oral 

pathogens and its capacity for the 

modulation of gene expression. 

Biofouling, 34(7), 815-825. 

11. Zhang, Y., He, X. Z., Yang, H., Liu, H. 

Y., & An, L. K. (2021). Robustadial A 

and B from Eucalyptus globulus Labill. 

and their anticancer activity as selective 

tyrosyl ‐ DNA phosphodiesterase 2 

inhibitors. Phytotherapy Research, 35(9), 

5282-5289. 

12. Nasser, M., Alyamani, A. A., Daou, A., 

Nasser, M., Saad, Z., Hijazi, A., ... & 

Nasser, M. (2022). Influence of the 

Extraction Solvent and of the Altitude on 

the Anticancer Activity of Lebanese 

Eucalyptus camaldulensis Extract Alone 

or in Combination with Low Dose of 

Cisplatin in A549 Human Lung 

Adenocarcinoma Cells. Processes, 10(8), 

1461. 

13.Ghalem B. R., Mohamed B. (2014). 

Antibacterial activity of essential oil of 

north west Algerian eucalyptus 

camaldulensis against escherichia coli and 

staphylococcus aureus. J. Coast. Life 

Med. 2 (10), 799–804. doi:  

10.12980/JCLM.2.201414B57 [CrossRef] 

[Google Scholar] [Ref list] 

14.Ali N., Ahmed G., Ali Shah S., Shah I., 

Ghias M., Khan I. Acute toxicity, brine 

shrimp cytotoxicity and relaxant activity 

of fruits of callistemon citrinus Curtis. 

BMC Complement. Altern. Med. 

2011;11:99. doi: 10.1186/1472-6882-11-

99. [PMC free article] [PubMed] 

[CrossRef] [Google Scholar] [Ref list]. 

15.Musa D. A.; Nwodo O. Phytochemical, 

Antibacterial And Toxicity Studies Of 

The Aqueous Extract Of Euclayptus 

Camaldulensis Dehnh. Asian J. Plant Sci. 

Res. 2011, 1, 1–10. [Google Scholar] [Ref 

list] 

16. Dlzar A., Omer A., Gianluca G., Giovanni 

V. Components of Volatile Fractions from 

Eucalyptus camaldulensis Leaves from 

Iraqi–Kurdistan and Their Potent 

Spasmolytic Effects. Molecules. 

2020;25:804. doi: 

10.3390/molecules25040804. [PMC free 

article] [PubMed] [CrossRef] [Google 

Scholar] [Ref list] 

17. El-Ghorab AH, El-Massry KF, Marx F, 

Fadel HM. Antioxidant activity of 

Egyptian Eucalyptus camaldulensis var. 

brevirostris leaf extracts. Nahrung 

2003;47(1):41–5. [PubMed] [Google 

Scholar] [Ref list] 

18. Ibrahim Al A., Mohammed A I. 

Phytochemical screening and antibacterial 

activity of Eucalyptus camaldulensis’s 

leaves and bark extracts. Asian J. Sci. 

Res. 2019;12:202–210. [Google Scholar] 

[Ref list] 



Journal of Survey in Fisheries Sciences              10(3S) 3329-3336 2023 

3336 
 

19 .prieto, P.; Pineda, M.; Aguilar, M. 

Spectrophotometric Quantitation of 

Antioxidant Capacity through the 

Formation of a Phosphomolybdenum 

Complex: Specific Application to the 

Determination of Vitamin E. Anal. 

Biochem. 1999, 269, 337–341. DOI: 

10.1006/abio.1999.4019.  

20. Oyaizu, M. Studies on Products of 

Browning Reactions: Antioxidant 

Activities of Products of Browning 

Reaction Prepared from Glucosamine. 

Jpnjnutrdiet. 1986, 44, 307–315. DOI: 

10.5264/eiyogakuzashi.44.307.  

21. Zhang, A.; Fang, Y.; Wang, H.; Li, H.; 

Zhang, Z. Free-Radical Scavenging 

Properties and Reducing Power of Grape 

Cane Extracts from 11 Selected Grape 

Cultivars Widely Grown in China. 

Molecules 2011, 16, 10104–10122. DOI: 

10.3390/ molecules161210104. 

 22. Ruch, R.J.; Cheng, S.J.; Klaunig, J.E. 

Prevention of Cytotoxicity and Inhibition 

of Intercellular Communication by 

Antioxidant Catechins Isolated from 

Chinese Green Tea. Carcinogen 1989, 10, 

1003–1008. DOI: 

10.1093/carcin/10.6.1003 

23. Brayton C.F. Dimethyl sulfoxide (DMSO): 

A review. Cornell Vet. 1986;76:61–90. 

[PubMed] [Google Scholar] [Ref list] 

24. Kong WK, Zhao YL, Shan LM, Xiao XH, 

Guo WY. Thermochemical studies on the 

quantity—antibacterial effect relationship 

of four organic acids from Radix isatidis 

on Escherichia coli growth. Biological 

and Pharmaceutical Bulletin. 

2008;31(7):1301–1305. [PubMed] 

[Google Scholar] 

25. Alvesalo J, Vuorela H, Tammela P, 

Leinonen M, Saikku P, Vuorela P. 

Inhibitory effect of dietary phenolic 

compounds on Chlamydia pneumoniae in 

cell cultures. Biochemical Pharmacology. 

2006;71(6):735–741. [PubMed] [Google 

Scholar] 

26. Ueno E., Rosenberg P. (1990) Inhibition of 

phosphorylation of rat synaptosomal 

proteins by snake venom phospholipase 

A2 neurotoxins (b-bungarotoxin, notexin) 

and enzymes (Naja naja atra, Naja 

nigricollis). Toxicon;28:1423–1437. 

27. Kumar   PP,   Kumaravel   S,   Lalitha   C.   

Screening   of   antioxidant  activity,  total  

phenolics  and  GC-MS  study  of  Vitex 

negundo. African J Biochem Res 

2010;4(7):191-5. 


