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Abstract. Cervical cancer attitudes a significant health challenge due to its high 

prevalence and mortality rates. As an alternative approach to treating cancer, 

scientists are exploring the use of bioactive compounds derived from herbal 

plants. One such plant is the bottle brush plant (C. citrinus). Isolation of α-

amyrin from C. citrinus stem bark initiates by maceration using methanol and 

ethyl acetate. The phytochemical assay of C. citrinus extract contained alka-

loids, terpenoids, tannins, and flavonoids. Antioxidant assay by DPPH method 

showed that the methanol and ethyl acetate extract had IC50 = 58.03, 84.21 ppm 

respectively. Fractionation of methanol extract was carried out by Vacuum Liq-

uid Chromatography and purification by Column Chromatography. The isolated 

compound, namely isolate M-5b2, has a white needle crystal with melting point 

about 213.4-215.1oC. The structure of isolate M-5b2 was determined by spec-

troscopy analysis (UV-Vis, FT-IR, 1H-NMR, 1H↔1H COSY, and GC-MS). The 

analysis of spectroscopic data from M-5b2 suggests that it is an α–amyrin com-

pound. The cytotoxic activity of α–amyrin compounds against cervical cancer 

cells (HeLa) by MTT method exhibited low cytotoxic by IC50 value of 56.75 

ppm. 
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1 Introduction 

Cancer is a condition where cells in the body tissues have abnormal growth and 

change into cancer cells [1]. Cancer is included in the category of diseases that cause 

death globally and can affect various organ tissues, one of which is the female repro-

ductive organs such as the cervix [2]. Cervical cancer is from the cervix, a narrow 

opening into the uterus that connects to the vagina through the endocervical canal [3]. 

Cervical cancer has remained a health problem until now as seen from the high preva-

lence and mortality rates. 

 

The Global Cancer Observatory claims that in 2020 Asian countries will have a major 

role in cancer cases globally. A total of 19,292,798 people worldwide have cancer and 

Asian countries have the largest population with 9,503,710 people diagnosed with  
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cancer. The Southeast Asian region including Indonesia is the country with the first 

largest cancer patient with 396,914 cases and followed by Thailand as the second with 

190,636 cases, this shows that cancer that occurs in Indonesia is quite high [4]. WHO 

data from the Global Cancer Observatory in 2020 also reported cases of cervical can-

cer in women in the world and in Indonesia. Cervical cancer ranks fourth highest in 

the world, with 341,831 cases of women are dead from a total of 604,127 cases of 

women diagnosed with cervical cancer. Indonesia ranks second highest with 21,003 

cases of women died from a total of 36,633 cases of women diagnosed with cervical 

cancer [4]. 

 

Cervical cancer is usually caused by Human papillomavirus (HPV) infection and 

other risk factors include sexually transmitted diseases such as HIV and chlamydia 

trachomatis, smoking, high parity and prolonged use of oral contraceptives [5]. Cervi-

cal cancer requires special treatment, so various new drug developments and research 

are carried out as an effort to prevent, treat, and detect cervical cancer early [2]. Spe-

cial treatment methods are needed for patients who have infected cervical cancer in 

order to reduce the liveliness of cervical cancer growth, which is currently known as 

chemotherapy [6]. 

 

Chemotherapy or cancer therapy with drugs has several limitations such as side ef-

fects, expensive, very complex and toxic. The mechanism of action of chemotherapy 

drugs is not selective because of its toxic nature so that it can cause normal cell divi-

sion to be inhibited and drug resistance to occurs [9]. Side effects that can be caused 

by chemotherapy therapy include decreased blood production, hair loss, weakened 

immune system, heart disease, and nervous disorders. Another limitation is that can-

cer cells are resistant to cancer therapy drugs when mutated [7]. An alternative anti-

cancer drug that is believed to be safe and has minimal side effects is the use of bioac-

tive compounds from herbal plants [1]. Herbal plants produce bioactive compounds 

that are useful as drugs, one of which is the bottle brush plant (Callistemon citrinus). 

Based on the literature, C. citrinus plants can fight various diseases, one of which has 

the potential as an anticancer drug [11,12]. Analysis results from previous studies 

show that C. citrinus has the potential as a drug candidate to killed cancer cells [12]. 

The content of secondary metabolites in plants can be anticancer agent and lead to the 

development of new clinical drugs [8]. Research conducted by (Pendyala & Thakur, 

2017) showed the content of secondary metabolite compounds in the methanol extract 

of C. citrinus stem bark consisting of alkaloids, flavonoids, steroids/terpenoids, sapo-

nins, and tannins [13]. Bioactive compounds in C. citrinus stem bark are an important 

factor in anticancer assay. Research that focuses on the use of C. citrinus stem bark as 

sample to be studied is still limited, therefore in this study samples of C. citrinus stem 

bark extracts were used to determine their potential as cervical anticancer against 

HeLa cells.  
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2 Materials and Method 

2.1 Tools and Materials 

The tools used in this study include glassware, 10 mL and 100 mL vials, stirring rods, 

vaporizer cups, dropper pipettes, measuring pipettes, a set of vacuum liquid chroma-

tography (VLC) tools, a set of column chromatography (CC) tools, melting point 

measuring instrument, UV lamp (254 and 366 nm), capillary tube, rotary evaporator 

(Heildolph), UV-Vis spectrophotometer (Genesys 150), FT-IR spectrophotometer 

(Scimitar 2000), NMR spectrophotometer (Agilent 500 MHz), and GC-MS spectro-

photometer. 

 

The materials used in this study include bottle brush stem bark (C. citrinus) from the 

Sumatera Institute of Technology (ITERA) South Lampung. The chemicals used con-

sisted of ethyl acetate (C4H8O2), methanol (CH3OH), n-hexane (n-C6H14), acetone 

(C3H6O), vanillin sulphate 1%, sulfuric acid (H2SO4), dichloromethane (CH2Cl2), 

silica gel G 60 (Merck) for impregnation, silica gel Merck 35-70 Mesh 60 (Merck) for 

VLC and CC, silica gel 60 F254 0.25 mm TLC plate (Merck). Mayer’s reagents, Dra-

gendorff’s reagents, Liebermann-Burchard reagents, FeCl3 1% solution, MgCl2 solu-

tion, aquadest, 2,2-diphenyl-1-picrylhydrazyl (DPPH) solution. Cancer cell culture 

media consisted of α-MEM (α Minimum Essential Medium), RPMI (Roswell Park 

Memorial Institute 1640), and D-MEM (Dulbecco's Modified Eagle's Medium). The 

dye used was Tryptone Blue (Merck). Trypsin and PBS were used for subculturing 

and harvesting cancer cell cultures. 

 

2.2 Plants Determination 

Samples of bottle brush plants (C. citrinus) obtained from the Sumatera Institute of 

Technology (ITERA) South Lampung with data on the coordinate point of bottle 

brush plant sampling, namely 5o21’38.4’’LU 105o18’56.2’’BT. The plant samples 

were made for specimens to be determined by comparing the plant samples with ref-

erence library data (storage). The plant determination test was carried out at Herbari-

um Bogoriense (BRIN) Cibinong, West Java and it was confirmed that the sample 

was a type of Callistemon citrinus. 

 

2.3 Extraction and Isolation 

Bottle brush stem bark that has become fine powder is weighed as much as 750 

grams, then macerated with methanol and ethyl acetate solvents for 3 × 24 hours at 

room temperature. Then filter the macerated extract and the filtrate is vacuum evapo-

rated with a rotary evaporator (50oC/110 rpm) and obtained crude extract. Fractiona-

tion of methanol crude extract (22 grams) was carried out by VLC using a stationary 

phase in the form of silica gel Merck 35-70 Mesh 60 (Merck) and a mobile phase 

using solvents with increasing levels of polarity (n-hexane 100% to ethyl acetate 

100%). The results of fractionation with VLC obtained 31 fractions then combined 

spot TLC with the same separation pattern into 13 fractions namely (M-1 to M-13). 
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Fraction M-5 (357.3 mg) was selected for further purification using CC with ethyl 

acetate : n-hexane (1:9) eluent to produce 4 fractions namely M-5a, M-5b, M-5c, and 

M-5d. Fraction M-5b (72.5 mg) was purified again with ethyl acetate : n-hexane 

(1:29) eluent to produce 3 fractions namely M-5b1, M-5b2, and M-5b3. Fraction M-

5b2 labelled as isolate M-5b2 was tested for purity with three eluent test and melting 

point test. Isolate M-5b2 which is considered pure was weighed to produce (16 mg). 

 

2.4 Phytochemical Assay 

Samples were weighed as much as 1 gram and dissolved in 10 mL of solvent (metha-

nol/ethyl acetate). Extracts as much as 0.5 mL were taken and put each extract into a 

test tube then added Mayer and Dragendorff reagents (Alkaloids), Liebermann-

Burchard (Steroids and Terpenoids), MgCl2 solution (Flavonoids), FeCl3 1% solution 

(Tannins), and aquadest (Saponins). 

 

2.5 Antioxidant Assay 

Quantitative antioxidant assay was conducted using the DPPH method. Standard solu-

tion and sample solution with a concentration of 1000 ppm as stock solution were 

made by dissolving 10 mg of vitamin C powder or sample extract with methanol in a 

10 mL volumetric flask and the volume is sufficied up to the limit mark. Vitamin C 

standard solution and sample solution each with a concentration series (6.25 ppm; 

12.5 ppm; 25 ppm; 50 ppm; 100 ppm) were serially diluted then added 0.1 mM DPPH 

solution as much as 2.9 mL quickly then incubated in a dark room for 30 minutes. 

Then, the absorbance was measured at (λ = 517 nm) using the UV-Vis spectropho-

tometer. Antioxidant activity against DPPH was analyzed through the calculation of 

percentage inhibition in equation (1) [10]. 
                                %Inhibition =  

Absorbance of control−Absorbance of sample 

Absorbance of control
 𝑥 100%                  (1)                        

The IC50 value was calculated using its linear regression equation. 

 

2.6 Structure Identification of Isolated Compounds 

Structural identification of α-amyrin compounds was carried out using Ultra Violet-

Visible (UV-Vis) spectroscopy, Fourier Transformed Infrared (FT-IR) spectroscopy, 

Nuclear Magnetic Resonance (NMR) spectroscopy for 1D (1H-NMR) and 2D 

(1H↔1H COSY) and Gas Chromatography and Mass (GC-MS). 

 

2.7 Cytotoxic Assay against HeLa Cells 

Pure samples in the form of crystals that have been obtained as much as 2 mg are 

carried out cytotoxic assay with the MTT method. The cytotoxic assay against cervi-

cal cancer cells (HeLa) begins with harvesting cancer cells when 80-90% cell growth 

in petri dishes is met, then the number is calculated and cell dilution is carried out in 

RPMI 1640 culture medium. A total of 100 μL of cell suspension in RPMI 1640 me-

dium was grown on 96-microplates with a concentration of 2×103 cells/well. Calcula-

tion of cell concentration using haemocytometer with Tryptone Blue cell dye. Cells 
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were incubated for 24 hours in a 5% CO2 incubator at 37oC and added samples and 

then incubated again for 72 hours then MTT reagent was added as much as 100 

µL/well and incubated for 3 hours in dark conditions. Furthermore, the addition of 

DMSO 100 µL/well to dissolve the formazan crystals and analyze the absorbance 

read with a microplate reader at 595 nm [14,15]. 

3 Results and Discussion 

3.1 Extraction and Phytochemical Assay 

The crude methanol and ethyl acetate extracts were obtained as much as 28.9624 

grams and 9.8897 grams. Phytochemical assay results showed that methanol and ethyl 

acetate extracts of C. citrinus stem bark were positive for alkaloids, terpenoids, flavo-

noids, and tannins, while saponins were only found in methanol extracts (see Fig. 1 

and Fig. 2). 

 
Fig. 1. Phytochemical assay of methanol extracts. 

 

 
Fig. 2. Phytochemical assay of ethyl acetate extracts. 

 

3.2 Antioxidant Assay 

The antioxidant assay of C. citrinus stem bark, vitamin C was used as a comparison 

solution and sample solution were methanol and ethyl acetate crude extracts. Deter-

mination of antioxidant activity with DPPH method used IC50 parameter which is the 

concentration of the sample required in capturing DPPH radicals as much as 50% 

[16]. The following is a graph between concentration and % inhibition to determine 

IC50 (see Fig. 3 and Fig. 4). 

  

  
Fig. 3. Graph of % inhibition vs concentration of vitamin C. 
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Fig. 4. Graph of % inhibition vs concentration of methanol and ethyl acetate extracts. 

The results of antioxidant assay on the comparison solution (vitamin C) and C. cit-

rinus stem bark extracts as shown in Table 1. 

 
Table 1. Antioxidant activity of vitamin C and C. citrinus stem bark extracts. 

Sample IC50 value (ppm) Antioxidant Activity 

Vitamin C  47.51 Very strong 

Methanol extract 58.03 Strong 

Ethyl acetate extract 84.21 Strong 

 

3.3 Isolation of Isolated Compounds 

Fractionation using VLC was carried out on methanol extracts, this is because metha-

nol extracts have a lot of extract mass, have more secondary metabolite content and 

strong antioxidant activity. The results of purification of isolated compounds, namely 

isolate M-5b2 as much as 16 mg of white needle crystal with the melting point of 

213.4oC-215.1oC (see Fig. 5). 

 

                   
Fig. 5. Crystal morphology of isolate M-5b2. 

 

3.4 Phytochemical Assay of Isolated Compounds 

Identification of isolate M-5b2 was then carried out with phytochemical assay with 

several reagents (Fig. 6) and TLC assay to determine the type of compound class of 

isolate M-5b2 (Fig. 7). The results of the phytochemical assay showed that isolate M-

5b2 gave a positive result against Liebermann-Burchard reagent characterised by the 

formation of a purple spot after proven by TLC test so that it can be indicated that 

isolate M-5b2 belongs to the group of terpenoid compounds. 

 

y = 0,8064x + 3,2045

R² = 0,9758

0

20

40

60

80

100

0 50 100 150

In
h

ib
it

io
n

 (
%

)

Concentration (ppm)

Inhibition Chart (Methanol 

Extracts)

y = 0,6084x - 1,2356

R² = 0,9931

0

20

40

60

80

0 50 100 150

In
h

ib
it

io
n

 (
%

)

Concentration (ppm)

Inhibition Chart (Ethyl Acetate 

Extracts)

136             M. Saleh et al.



 
Fig. 6. Phytochemical assay of isolate M-5b2 with several reagents. 

 
Fig. 7. TLC test of isolate M-5b2 with Libermann-Burchard reagent. 

3.5 Structure Identification of Isolated Compounds 

Analysis of the structure of isolate M-5b2 with UV-Vis spectra shows absorption at 

λmax = 284 nm indicating the excitation of electrons from the π→π* orbital. The 

π→π* electron transition occurs because there is a chromophore, an atomic group that 

can absorb light at a certain wavelength. The π→π* electron transition identifies that 

isolated M-5b2 has a typical chromophore group in the form of an unconjugated dou-

ble bond (C=C) (see Fig. 8). 

 

 
Fig. 8. UV-Vis spectrum of isolate M-5b2. 
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The FT-IR spectra results (see Fig. 9 and Table 2). 

 

Fig. 9. FT-IR spectrum of isolated M-5b2. 
 

Table 2. Interpretation of FT-IR spectrum data of isolated M-5b2. 

Wavenumber (cm-1)  Function Group 

3314.86 O-H stretching 

2934.90 C-H (sp3) stretching 

2855.58 C-H (sp3) stretching 

1655.32 C=C stretching 

1462.49 C-H (CH2) bending 

1370.11 C-H (CH3) bending 

1044.59 C-OH bending 

 

The results of the FT-IR spectrum exhibits a broad absorption in the wavenumber 

region of 3314.86 cm-1 the existence of stretching vibrations from hydroxyl groups (-

OH) bound to atoms carbon which is strengthened by the existence of secondary al-

cohol (-CH-OH) absorption at wavenumber 1044.59 cm-1 which shows bending vibra-

tions of -C-O bonds [17]. Absorption with wavenumber in the region of 2934.90 cm-1 

and 2855.58 cm-1 exhibits the existence C-H aliphatic stretching vibrations of -CH2 

and -CH3 groups which indicate the structure of the isolate compound M-5b2 con-

tained methyl and methylene groups supported by the C-H aliphatic bending vibra-

tions in the wavenumber region 1462.49 cm-1 for the -CH2 (methylene) group and 
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1370.11 cm-1 for the -CH3 (methyl) group which indicates the existence geminal di-

methyl group -CH(CH3)2 that is two methyl groups bonded to the same carbon atom. 

The absorption band at wavenumber region of 1655.32 cm-1 indicates the existence 

stretching vibration of one carbon double bond (-C=C) in the structure [18]. 

 

The 1H-NMR spectrum of isolate M-5b2 (see Fig. 10) exhibits the typical characteris-

tics of the 1H-NMR signal pattern for triterpenoid compounds, seen in the chemical 

shift region (δH) < two ppm showing proton signals that overlaps on aliphatic protons 

(CH3, CH2, and CH), which is an protons bound to the cyclic ring of the basic frame-

work of triterpenoids that are not well separated [19]. The 1H-NMR spectrum of iso-

late M-5b2 exhibits the existence of fifty protons containing eight methyl (CH3), nine 

methylene (CH2), seven methines (CH) and one hydroxy group (OH). The signal in 

the chemical shift region (δH) 0.74-5.33 ppm indicates isolated M-5b2 does not have 

an aromatic structure, but has a proton (H) on the cyclic carbon.  

 

 
Fig. 10. 1H-NMR spectrum of isolate M-5b2. 

 

The data from the 1H-NMR spectrum of isolate M-5b2 shows that there are eight 

methyl proton signals with 3H integration indicating the existence of methyl protons, 

namely the existence of two -CH3 groups in the geminal dimethyl position. The signal 

in the chemical shift region (δH) 3.40 ppm is a typical signal of methine protons bind-

ing to the C atom to which the hydroxyl group (OH) is bound in the C-3 position. The 

signal in the region of (δH) 5.33 ppm indicates the existence of proton bound to 

(C=C), which is an olefinic proton substituted on the cyclic ring at positions C-12 and 

C-13. The following is the interpretation of the spectrum data 1H-NMR isolate M-5b2 

as in Table 3. 
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Table 3. Interpretation of 1H-NMR spectrum data of isolated M-5b2. 

Position proton (H) C/H δH Isolate M-5b2 δH Literature [20] 

H-1 CH2 1.76 (m) 1.68 (m) 

H-2 CH2 1.98 (m) 2.03 (m) 

H-3 CH 3.40 (m) 3.22 (dd) 

H-4 Cq - - 

H-5 CH 1.06 (t) 0.74 (d) 

H-6 CH2 1.54 (m) 1.57 (m) 

H-7 CH2 1.40 (m) 1.36 (m) 

H-8 Cq - - 

H-9 CH 1.50 (m) 1.54 (m) 

H-10 Cq - - 

H-11 CH2 2.23 (m) 1.91 (m) 

H-12 CH 5.33 (t) 5.12 (t) 

H-13 C=C - - 

H-14 Cq - - 

H-15 CH2 1.88 (m) 1.61 (t) 

H-16 CH2 1.84 (m) 1.83 (t) 

H-17 Cq - - 

H-18 CH 1.45 (m) 1.31 (s) 

H-19 CH 1.48 (m) 1.36 (m) 

H-20 CH 1.04 (m) 0.87 (m) 

H-21 CH2 1.40 (m) 1.39 (m) 

H-22 CH2 1.54 (m) 1.41 (t) 

H-23 CH3 0.84; 0.86; 0.89 (s) 0.99 (s) 

H-24 CH3 0.74 (s) 0.95 (s) 

H-25 CH3 0.86 (s) 0.96 (s) 

H-26 CH3 1.28 (s) 1.01 (s) 

H-27 CH3 1.28 (s) 1.07 (s) 

H-28 CH3 1.01 (s) 0.80 (s) 

H-29 CH3 0.88 (d) 0.79 (d) 

H-30 CH3 0.97 (d) 0.91 (d) 

 

The structural analysis of isolate M-5b2 was strengthened by using 2D NMR spec-

trum (1H↔1H COSY). The following is shown the spectrum of 1H↔1H COSY isolate 

M-5b2 (see Fig. 11). 
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Fig. 11. 1H↔1H COSY spectrum of isolate M-5b2. 

 

The results of 2D NMR spectrum analysis (1H↔1H COSY) show the correlation of 

neighbouring protons, which is the proton signal at (H-23) correlates with the proton 

signal at (H-24). The proton signal at (H-29) correlates with the proton signal at (H-

30). The proton signal at (H-28) correlates with the proton signal at (H-30). 

 

Structure elucidation analysis of isolate M-5b2 by gas chromatography-mass spec-

troscopy (GC-MS). Spectral readings were carried out with the two methods that are 

GC and MS analysis. The following GC chromatogram results isolate M-5b2 (see Fig. 

12).  

 
Fig 12. GC chromatogram of isolate M-5b2. 
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Mass spectroscopy (MS) is carried out to identify the molecular weight and determi-

nation of the molecular formula of a compound. The following is the result of the MS 

spectrum of isolate M-5b2 (see Fig. 13).  

 
Fig. 13. GC-MS spectrum of isolate M-5b2. 

The GC-MS spectra of isolate M-5b2 (see Fig. 12 and Fig. 13) show a major peak 

with a large peak height on the GC chromatogram when the retention time of 6 

minutes has a high signal intensity.  

 
Fig. 14. Fragmentation pattern of MS spectrum of isolate M-5b2. 

 

The MS spectrum shows the molecular ion mass at the peak m/z 427 indicating a 

compound with the molecular formula C30H50O with the formula [M+H]+ which is 

[426+1]+ = 427. The fragmentation pattern of the MS spectrum of isolate M-5b2 (see 

Fig. 14) shows the peak at m/z 410 fragmented with the loss of hydroxy group (OH)• 

corresponds to (M-17). The peak at m/z 396 or the loss of (CH3OH)• corresponds to 

(M-31). The peak at m/z 231 appears due to the loss of (C13H23O)• corresponds to (M-
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196). The peak at m/z 109 appears due to the loss of (C22H37O)• corresponds to (M-

318). The peak at m/z 86 appears due to the loss of (C24H36O)• corresponds to (M-

341).  

 

The results of spectroscopic analysis and comparison with literature compounds, the 

isolate M-5b2 is suggested to be a pentacyclic triterpenoid compound with a ursan 

basic skeleton, namely the α-amyrin compound with the molecular formula (C30H50O) 

(see Fig. 15). 

 
Fig. 15. Structure of the compound α–amyrin. 

 

3.6 Cytotoxic Assay against HeLa Cells 

Cytotoxic assay was conducted to determine the toxicity of isolated M-5b2 against 

HeLa cells. The MTT method is used to detect the presence of cell activity (prolifera-

tion) based on the ability of MTT (Methylthiazol Tetrazolium) is yellow colored form 

purple formazan by the enzyme succinate dehydrogenase (see Fig. 16). 

 

 
Fig. 16. MTT reduction reaction to form formazan [21]. 

 

The results of the cytotoxicity assay of isolate M-5b2 against HeLa cells are shown in 

Table 4. 

Table 4. Cytotoxicity assay of isolate M-5b2 against HeLa cells. 

Concentration 

(ppm) 

% PP % average 

PP 

Standard 

Deviation 

(SD) 
Repeat 1 Repeat 2 Repeat 3 

3.125 89.6381 90.7393 90.5406 90.3060 0.5869 

6.25 87.0261 87.8274 - 87.3630 0.4154 

12.5 73.8462 74.2474 74.7487 74.2808 0.4521 

25 - 59.9676 59.7866 59.6402 0.4202 

50 - 52.3310 50.6000 51.1536 1.0202 

100 41.8578 42.6590 43.6603 42.7257 0.9031 

Isolation and Cytotoxic Assay of -amyrin from Callistemon citrinus             143



The results of cytotoxic assay data in Table 4 show the relationship between sample 

concentration and % inhibition of proliferation. The following profile of the rela-

tioship between the concentration of the sample (isolate M-5b2) and the percentage of 

inhibition of HeLa cell proliferation after treatment (see Fig. 17). 

 

 
Fig. 17. Graph of the relationship between sample concentration (isolate M-5b2) and percent-

age inhibition of HeLa cell proliferation. 

 

The toxicity parameter of a compound is determined by the IC50 value which is the 

50% concentration of the sample required to inhibit cell proliferation. The American 

National Cancer Institute (NCI) states that the category of toxicity of a compound 

against cancer cells has an IC50 value which is a very active category ≤ 20 ppm, mod-

erately active (moderate) 21-200 ppm, weak category 201-500 ppm, and non-toxic 

category > 500 ppm. The category of IC50 value by NCI also illustrates that if the IC50 

value is smaller, the compound will be more toxic and vice versa [22]. The results of 

the MTT assay analysis show that isolate M-5b2 has an IC50 value of 56.75 ppm 

which indicates that in this concentration it can inhibit cell proliferation by 50% so 

that it is included in the moderately active category against HeLa cervical cancer cells 

with low cytotoxicity activity. 

4 Conclusion 

The results of spectroscopic data analysis of isolated compounds from bottle brush 

stem bark extract (C. citrinus) obtained from Institut Teknologi Sumatera (ITERA) 

South Lampung are suggested to be pentacyclic triterpenoid compounds, namely α-

amyrin compounds. The cytotoxic activity of α–amyrin compounds against cervical 

cancer cells (HeLa) by MTT method exhibited low cytotoxic. 
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