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Abstract. Tuberculosis (TB) is an infectious disease caused by the 
bacterium Mycobacterium tuberculosis (Mtb) and can attack various 

organs of the body. Transmission occurs through sputum splashes 

when coughing, sneezing or talking. TB treatment using 

antituberculosis drugs (OAT) can cause side effects that affect health. 
Therefore, alternative therapies from natural ingredients are needed. 

This study aims to explore secondary metabolites in extracts and plant 
fractions of Pacing (Costus speciousus, J.Sm) and determine their 

effectiveness against Mycobacterium tuberculosis H37Rv. The 

extraction method used is remaceration with methanol solvent. The 

concentrations of the samples tested varied with isoniazid positive 

controls. The results showed that Pacing plant extracts and fractions 
contained alkaloids, flavonoids, saponins, and tannins. Terpenoid 

compounds were not detected in the samples tested. The 

antituberculosis test showed that the n-hexane fraction had the best 
anti-TB activity, although the IC50 value of the extract and fraction 

was still lower than isoniazid as a positive control. However, Pacing 

extract and fraction still have potential as very strong anti-TB agents 

because their IC50 values are below 50 ppm. 
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1. Introduction 
Tuberculosis (TB) is an infectious disease caused by the bacterium Mycobacterium tuberculosis (Mtb). 

This disease can be transmitted through sputum splashes containing the bacteria. Although the lungs 
are the organs most often attacked by this bacteria, tuberculosis can also attack other organs such as 

the brain, intestines, kidneys or spine [1-3]. The incidence of TB in this country continues to increase 
from year to year. In 2020, there were 393,323 cases of TB found, while in 2021 the number of cases 

increased to 443,235 cases that were successfully treated [4-5]. 
Tuberculosis (TB), a curable and preventable disease. Treatment for active TB involves the use of 

four standard antimicrobial drugs, namely isoniazid (H), rifampicin (R), ethambutol (E), and 
pyrazinamide (Z), over a 6-month period according to WHO guidelines 2020 [6]. The use of 

antituberculosis drugs (OAT) can cause side effects, ranging from mild to severe. Some of the side 
effects that may arise from using OAT include headaches, itching, loss of appetite, nausea, vomiting, 

joint pain, tingling, hearing loss, and vision problems. One of the most serious side effects is 
hepatotoxic, i.e. liver damage [7-8]. Lack of understanding of the side effects of OAT can lead to non-

adherence to therapy, and can even lead to discontinuation of treatment. Stopping TB treatment can 
cause bacterial resistance which exacerbates the disease and threatens the patient's health [9-10]. 

Phytochemical screening is a method used to identify the content of secondary metabolites in 
plant extracts, such as roots, stems, leaves, flowers, and so on. The secondary metabolites that are 

generally sought are alkaloids, flavonoids, terpenoids, saponins, and tannins. The purpose of this 
screening is to look for active ingredients that have medicinal potential. The use of natural resources 

derived from plants as an alternative to anti-tuberculosis treatment is increasingly attracting attention 
[11-13]. 

Research has been conducted on the Pacing plant to evaluate its potential for various biological 
activities. The methanol extract of Pacing leaves has potential as an antidiabetic and has inhibitory 

activity against α-Glucosidase [14]. Pacing also exhibits antifungal activity against several types of fungi 

such as Trichophyton mentagrophytes and Trichophyton rubrum, as well as antibacterial activity against 

various types of bacteria such as Shigella spp., Staphylococcus aureus, and Escherichia coli [15]. In addition, 

other studies [16] showed that Pacing leaves have in vitro antituberculosis activity with a Minimum 

Inhibition Concentration (MIC) of 100-200 μg/mL and a Minimum Bactericidal Concentration (MBC) of 

200 μg/mL against Mycobacterium tuberculosis H37Rv. Based on these studies, researchers wanted to 

further investigate the in vitro antituberculosis content and activity of extracts and fractions of all parts 

of the Pacing plant against M. tuberculosis H37Rv using a combination of resazurin and colorimetry 

methods.  
The extraction method to be used is maceration with methanol solvent. The extraction results 

will be concentrated and fractionated using the liquid-liquid partition method using n-hexane, 
dichloromethane (DCM), and ethyl acetate as solvents in the fractionation [17-18]. In addition, 
researchers will also conduct a phytochemical screening to determine the secondary metabolites 

contained in the Pacing extract and evaluate the inhibition percentage of the methanol extract, n-
hexane fraction, DCM fraction, and ethyl acetate fraction from the Pacing plant against Mycobacterium 

tuberculosis H37Rv. This study aims to identify the class of secondary metabolites contained in the 

methanol extract, n-hexane fraction, DCM fraction, and ethyl acetate fraction from the Pacing plant 
(Costus speciousus, J.Sm) and determine the IC50 value of the methanol extract, n-hexane fraction, 

DCM fraction, and ethyl acetate fraction from Pacing plant (Costus speciousus, J.Sm) against 

Mycobacterium tuberculosis H37Rv. The results of this study can provide further understanding of the 

potential of Pacing as an alternative tuberculosis treatment and contribution to the development of 
effective and sustainable antituberculosis therapy. 
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2. Experimental Section 

2.1. Types of Research 
This type of research is true experimental (research conducted in laboratories) to find out what classes 
of secondary metabolite compounds are contained in methanol extract, n-hexane fraction, DCM, 

ethyl acetate and the inhibition percentage of methanol extract, n-hexane fraction, DCM and ethyl 
acetate of Pacing against Mycobacterium tuberculosis H37Rv. 

 

2.2. Research Variable  
This study had several variables that were controlled and measured, namely the independent variables, 
the concentration of the methanol extract sample, the n-hexane fraction, the DCM fraction, and the 

ethyl acetate fraction from the Pacing plant (Costus speciosus, J.Sm). Concentrations used include 25, 

100, 500, and 1000 ppm. Dependent Variable, measured using the IC50 value, which is the 

concentration of the sample required to inhibit the growth of 50% of M. tuberculosis H37Rv and 
Controlled Variable, using the extraction method, fractionation method, extraction time, type of 

solvent, and antituberculosis testing method. 
 

2.3. Tool 
The tools used are ELISA reader, 96 wellplates, shaker incubator, 37oC incubator, auto clave, rotary 
evaporator, BSL 2, Buchner funnel, ependorf, TLC chamber, micropipette, UV lamp, separating 

funnel, glassware, analytical balance, oven fume hood, spatula, tweezers, and dropper. 
 

2.4. Material 
The materials used in this study consisted of Pacing Plant, methanol, n-hexane fraction, DCM fraction 
and ethyl acetate fraction, distilled water, chloroform, acetic acid, butanol, caffeine, gallic acid, 

quercetin, TLC plates, can phosphate pH 6.9 , DMSO, filter paper, aluminum foil, dragendorff, FeCl3, 
anisaldehyde sulfate, Liberman-Burchard, Resazurin reagent, MT.H37Rv and modified 7H9 liquid 

medium. 

 

2.5. Research Procedure 

2.5.1. Plant Determination 
This step was taken to ensure the identity of the plant used, namely Pacing (Costus speciosus, J.Sm). 

Plant identification is carried out at the Jember State Polytechnic to ensure the correct identity of 
plants and avoid mistakes in collecting the main components to be studied. 

2.5.2. Making Simplici 
In this step, Pacing roots, stems, leaves, and flowers are collected. The sample is then cleaned of dirt 

and washed with clean water. After that, the samples were dried by exposing them to the sun. After 
drying, the samples were ground into a homogeneous powder using a knife or scissors. 

 

2.5.3. Sample Extraction 
Pacing powder as much as 500 grams was weighed and extracted using the remaceration method. The 
remaceration process was carried out 3 times using 2.5 liters of methanol in each maceration process. 

After the maceration process, the filtered filtrate was collected and concentrated using a rotary 
evaporator with a temperature of 40°C and a speed of 100 rpm. Then, the extract is dried in an oven 

at 45-50°C until it reaches a constant yield weight. 
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2.5.4. Fractionation 
Fractionation was carried out using the liquid-liquid partition method with n-hexane, DCM, and ethyl 

acetate as solvents. 2 grams of methanol extract was dissolved in 100 ml of methanol, and then added 
100 ml of n-hexane in a ratio of 1:1. The mixture was shaken and allowed to stand until a layer of 

methanol (bottom) and n-hexane layer (top) formed. The n-hexane fraction was collected and 
concentrated, while the methanol fraction became the residue to be used for the next fractionation. 

This process was repeated with DCM and ethyl acetate. 
 

2.5.5. Phytochemical Screening 
Phytochemical screening was carried out using the thin layer chromatography (TLC) test method with 
several modifications, namely: Identification of Alkaloids, Identification of Flavonoids, Identification 

of Tannins, Identification of Saponins, and Identification of Terpenoids. 
 

2.5.6. In vitro Antituberculosis Test 

Antituberculosis test in vitro is a test method carried out in the laboratory to evaluate the effect of a 
substance or compound on the growth and activity of the bacterium Mycobacterium tuberculosis, which 

is the cause of tuberculosis [19-20]. Following are the general steps carried out in the in vitro 
antituberculosis test, namely the media used is media containing 10% oleic acid-albumin-dextrose-catalase 

(OADC), 0.1% calistone, and 0.5% glycerol. The isolate used was Mycobacterium tuberculosis H37Rv 

which had been enriched in the media. Isoniazid was used as a positive control. Isoniazid is an 
antituberculosis drug that has been proven effective. 

Resazurin is used as an indicator of bacterial growth. Resazurin is a substance that changes color 
from blue to pink when there is bacterial growth [21-22]. Pacing extract, which is the test sample, was 

put into the microplate wells which already contained M.tuberculosis H37Rv and liquid media. Bacteria 

in liquid media were incubated in a shaking incubator at 37°C for 5-10 days. The bacterial suspension 

was then diluted in a microplate to a concentration of 5x107 CFU/ml, then continued incubation for 
4 weeks. The microplate containing the test sample, bacteria, and liquid media was incubated at 37°C 

for 5 days. After 5 days of incubation, 20 µL of resazurin was added to each well of the microplate. 
The microplate was again incubated for 24 hours. If there is a blue color change, this indicates that 

the bacteria are not growing. If there is a pink color change, this indicates bacterial growth.  

 

2.6. Data Analysis 
Qualitative research data were obtained from the results of the sample phytochemical screening using 

the TLC method. The quantitative research data were obtained from the results of the in vitro 
antituberculosis test to determine the IC50 value based on the percent viability of mycobacteria. The 

IC50 value is the intersection of the line between the ln test concentration and the percent viability of 
mycobacteria contained in the equation Y = bX+a with a value of Y = 50 and the anti ln(x) value is 

the IC50 value. The IC50 value of each test sample will be compared to determine which extract or 
fraction has the best inhibition against M. tuberculosis H37Rv [23]. 
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3. Results and Discussion 

3.1. Plant Determination 
The Pacing plant (Costus speciousus, J.Sm) used in this study was obtained from the Tanggul area of 

Jember district, East Java, Indonesia in September 2022. Then a determination was made at the 

Faculty of Agriculture, Jember State Polytechnic to get a clear identity of the part of the plant used 
and avoid error in research. Based on the results of the determination, it was known that the plants 

used in this study were Pacing plants (Costus speciousus, J.Sm) from the Zingiberaceae tribe.  

 

3.2. Making Simplicia 
The manufacture of simplicia involves a series of important processing steps to maintain the quality 
and content of active compounds in plant raw materials. In this study, the Pacing plant used was 

obtained in dry form because it is easily broken. The quality characteristics of simplicia which are 
easily broken are good for processing and safe storage [24]. Pacing plants were dried for 14 days using 

the air dry method in the shade. Drying is done to reduce the water content and prevent decay and 
hydrolysis of compounds by enzymes. Furthermore, particle size reduction was carried out on the 

stem bark using a grinder and blender. The aim is to facilitate penetration of the solvent into the cell 
and optimize the withdrawal of compounds during extraction. Simplisia that has been properly 

processed is ready for the extraction process [25]. 

 

3.3. Extraction 
Pacing plant extraction was carried out using the maceration method. The maceration process was 

carried out by immersing the sample in an organic solvent for 3x24 hours at room temperature and 
protected from direct light. This method is used to extract the active compounds contained in the 

sample. The choice of the maceration method aims to ensure the solubility of the active compounds 
in organic solvents. In addition, the use of organic solvents such as methanol was chosen because it 

has the ability to dissolve organic compounds both polar and nonpolar [26].  
Methanol is also volatile so it can be easily released from the extract. After the maceration 

process, the resulting macerate is then concentrated using a rotary evaporator [27]. This step was 
carried out to remove organic solvents and obtain a thick extract from the Pacing plant. The 

concentration results showed that 32.209 grams of viscous extract was obtained with a yield of 6.44%. 
The resulting extract has a blackish green color. By using maceration and concentration methods, it 
was successful to obtain a viscous extract from the Pacing plant containing the desired active 

compounds. The extract can be used for further analysis or testing of biological activity required in 
the research. 

 

3.4. Fractionation 
The fractionation of the Pacing plant methanol extract was carried out using a multilevel liquid-liquid 

fractionation method with the help of a separatory funnel. Fractionation was carried out using solvents 
with different polarities respectively, namely n-hexane, DCM, and ethyl acetate [28]. The yield 

percentage of the Pacing plant fraction resulting from the study can be seen in the research data in 
Table 1.  

 

Table 1. Yield Percentage of Pacing Plant Fractionation Results 

Sample Yield Weight (g) % Yield  (%b/b) 

n-hexane fraction 0.4026 ± 0.2507 20.1333 ± 12.5357 

DCM faction 0.6123 ± 0.2223 30.6166 ± 11.5904 
Ethyl acetate fraction 0.5313 ± 0.1097 26.5666 ± 5.4887 
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The results of the standard deviation of the large % yield in fractionation can be caused by several 

factors, namely the inhomogeneity of the sample. Sample inhomogeneity can occur in fractionation 
if the desired components in the sample are not evenly distributed or properly separated from other 

components. This can result in significant variations in fractionation results, including yield 
percentages [29]. 

 

3.5. Phytochemical Screening 
Phytochemical screening was carried out with the aim of knowing the class of secondary metabolite 
compounds contained in a research sample. Phytochemical screening in this study was carried out 

qualitatively on Pacing plant extracts and fractions using the TLC method. The TLC method has 
several advantages, namely it is easy to work with, it is cheaper, the equipment is simple, and all 

components in the sample can be detected because this method allows simultaneous separation of 
samples. The group of compounds examined consisted of alkaloids, flavonoids, tannins, saponins and 

terpenoids. These five groups of compounds are known to have different mechanisms as antibacterial 
agents [30-31]. Phytochemical screening results of pacing plant extracts and fractions 

 

Table 2. Results of Phytochemical Screening of Pacing Plant Extracts and Fractions 

Sample Compound class 

Alkaloids Flavonoids Tanin  Saponin  Terpenoid 

Methanol Extract + + + + - 
n-hexane fraction + + + + - 
DCM faction + + + + - 
Ethyl acetate 

fraction 
+ + + + - 

       Description :  (+) Yes; (-) There isn't any 

 

3.5.1. Phytochemical Screening of Alkaloid Compound Groups 
In this study, phytochemical screening was carried out to detect the presence of alkaloid compounds 

in the samples. The standard used is caffeine, which serves as a comparison. The method used involves 
the use of Dragendorff spray reagent to see the color change and the distance traveled by the alkaloid 

stain on the plate. Samples containing alkaloid compounds will show an orange color after being 
sprayed with Dragendorff [32-33]. 

The results showed that all the samples studied contained alkaloid compounds. This is in 
accordance with previous studies which also found the presence of alkaloids in Pacing plant extracts 

and fractions. Observation under UV lamp with a wavelength of 254 and 365 nm also revealed the 
presence of stains in the sample parallel to the alkaloid standard. 

Figure 1 in the study shows the results that support the presence of alkaloid compounds in the 
sample. The presence of orange stains on all sample lines after being sprayed with Dragendorff 

indicated the presence of alkaloids. In addition, observation under a UV lamp with a wavelength of 
254 nm also confirmed the presence of stains parallel to the alkaloid standard. Phytochemical 

screening in this study showed that samples from the Pacing plant contained alkaloid compounds.  
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A B C 

Figure 1. Phytochemical screening of alkaloid compounds using the TLC 
method with n-hexane and ethyl acetate as mobile phases (7:3) 

Description: (1) caffeine standards; (2) methanol extract; (3) n-hexane fraction; 

(4) DCM fraction; (5) ethyl acetate fraction; (A) observed in a 254 
nm UV lamp; (B) observed in 365 nm UV lamp; (C) after being 

sprayed with Dragendroff. 
 

3.5.2. Phytochemical Screening of Flavonoid Compounds 
Phytochemical screening to identify the presence of a class of flavonoid compounds in the sample. 
The standard used was quercetin, which is one of the flavonols and represents a group of flavonoids. 

Stain observation was carried out using a UV lamp with a wavelength of 254 nm and 365 nm, as well 
as ammonia vapor.  

The results of the phytochemical screening showed that all samples contained a class of flavonoid 
compounds, as shown in Figure 2. Observation under UV light with a wavelength of 254 nm and 365 

nm revealed stains in all samples that were similar to the stains on the standard flavonoid (quercetin). 
In addition, the use of ammonia vapor on the plate also produced a yellow-brown stain similar to the 

standard, indicating the presence of flavonoids in the sample. These results are consistent with 
previous studies which also found the presence of flavonoids in Pacing plant extracts and fractions. 

Thus, the phytochemical screening in this study verified the presence of a class of flavonoid 
compounds in the samples studied. 

  
 

A B C 

Figure 2. Phytochemical screening of flavonoid compounds using the TLC method 
with mobile phases of glacial acetic acid, butanol, and water (1:4:5) 

Description: (1) standar kuersetin, (2) ekstrak metanol, (3) fraksi n-heksan; (4) fraksi 

DCM; (5) fraksi etil asetat; (A) diamati pada lampu UV 254 nm; (B) 
diamati pada lampu UV 365 nm; (C) setelah beri uap amonia 

   1     2    3    4      5        1     2     3     4    5     
   1     2     3     4     5     

    1    2    3     4     5     1     2    3     4     5     1     2    3    4    5 
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3.5.3. Phytochemical Screening of Tannin Compounds 
Phytochemical screening was carried out to identify the presence of tannin compounds in the samples. 
Identification of tannins was carried out using methanol:water (6:4) and gallic acid as the tannin 

standard. Gallic acid was chosen as the standard because it has good stability, is relatively inexpensive, 
and has strong natural antioxidant activity. After the elution was complete, the plates used were 

observed using a UV lamp and sprayed with FeCl3 reagent to observe stain formation. Samples are 
categorized as positive for containing a class of tannin compounds if black stains form after being 

sprayed with FeCl3, according to previous research [34-35]. 
The results of the phytochemical screening showed that all extract and fraction samples contained 

a group of tannin compounds, as shown in Figure 3 Observations using UV lamps with a wavelength 
of 254 nm and 365 nm revealed clear stains on all sample lines, as well as the formation of black spots 

after being sprayed with FeCl3. This finding is consistent with previous studies which also stated that 
Pacing plant extracts and fractions contain a class of tannin compounds. Thus, the phytochemical 

screening in this study verified the presence of a class of tannin compounds in the samples studied. 
This information is important in understanding the chemical composition and potential biological 

activity of the Pacing plant. 
 

   

A B C 

Figure 3. Phytochemical screening of tannin compounds using the TLC method with 
methanol and water as mobile phases (6:4) 

Description: (1) Gallic acid standard, (2) methanol extract, (3) n-hexane fraction; (4) 

DCM fraction; (5) ethyl acetate fraction; (A) observed in a 254 nm UV 
lamp; (B) observed in 365 nm UV lamp; (C) after being sprayed with 

FeCl3 

 

3.5.4. Phytochemical Screening of Saponin Compounds 
In this study, phytochemical screening was carried out to identify the presence of saponin compounds 
in Pacing plant extract and fraction samples. Identification of saponins was carried out using the Thin 

Layer Chromatography (TLC) method using an eluent in the form of a mixture of chloroform and 
methanol in a ratio of 9:1. The elution plate was then observed using a UV lamp and sprayed with 

Lieberman-Burchard reagent. Samples containing saponins will form blue to blue-violet, dark blue, 
red, or yellow-brown stains after being sprayed, according to previous studies [36-37]. 

The results of the phytochemical screening showed that all the tested samples contained saponin 
compounds, as shown in Figure 4. Observation under UV light and after being sprayed with 

Lieberman-Burchard showed the formation of parallel stains in all samples, with yellow-brown stains. 
This finding is consistent with previous research which also stated that Pacing plant extracts and 

    1      2     3    4      5      1      2    3     4     5      1      2      3     4     5 
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fractions contain a class of saponin compounds. Thus, the phytochemical screening in this study 

verified the presence of a class of saponin compounds in the samples studied. This information is 
important in understanding the chemical composition and potential biological activity of the Pacing 

plant. 
 

 

3.5.5. Phytochemical Screening for Terpenoid Compounds 
Phytochemical screening for the terpenoid compound group was identified using the Thin Layer 
Chromatography (TLC) method with n-hexane and ethyl acetate as eluents in a ratio of 7:3. The 

elution plate was observed using a UV lamp and sprayed with anisaldehyde sulfate reagent. The 
appearance of purplish-red stains after spraying indicates the presence of terpenoid compounds in the 

sample, according to previous research [38]. However, the results of the phytochemical screening in 
this study showed that there was no terpenoid content in all the samples tested. These results are in 

accordance with previous studies which stated that Pacing plant extracts and fractions contain groups 
of alkaloid compounds, flavonoids, tannins, and steroids, but do not contain terpenoids [32].  

The results of the phytochemical screening can be seen in Figure 5. The sample did not show a 
purplish red stain after being sprayed with anisaldehyde sulfate. When observed using a UV lamp, the 

sample forms a stain similar to the stain formed during observation of the alkaloid compound group. 
This indicates that the stain formed is probably an alkaloid stain, because the mobile phases used in 

both observations are the same, namely n-hexane and ethyl acetate in a ratio of 7:3. 
 

3.6. In vitro Antituberculosis Activity Test 

In vitro antituberculosis activity test was carried out using the Resazurin Microtiter Assay (REMA) 
combined with colorimetry. The REMA method is a new method that provides fast and accurate 

antituberculosis drug sensitivity (OAT) test results with a simpler procedure. In the REMA method, 
readings are made by observing the color changes formed. This method uses Middlebrook 7H9 liquid 

medium and resazurin redox indicator. Resazurin initially has a non-fluorescent blue color and does 
not show growth. However, when reduced, resazurin changes to a fluorescent or resorphin pink color, 

   

A    B C 

Figure 4. Phytochemical Screening of Saponin Compounds Using the TLC Method 

with the Mobile Phases of Chloroform and Methanol (9:1) 
Description: (1) methanol extract, (2) n-hexane fraction; (3) DCM fraction; (4) ethyl 

acetate fraction; (A) observed in a 254 nm UV lamp; (B) observed in 
365 nm UV lamp; (C) after being sprayed with Liberman-Burchard 

     1       2        3      4   
     1       2        3      4         1       2        3       4   
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indicating the growth of Mycobacterium tuberculosis. This color change is used to detect the growth 

of M. tuberculosis. More detailed information about color changes can be seen in Figure 6.  
 

 
Figure 6. In vitro Antituberculosis Test Results 

 
Mycobacterial growth was calculated based on the percentage of mycobacterial viability. 

Furthermore, the percentage of inhibition of the test sample against M. tuberculosis H37Rv was 
calculated using the IC50 value. The IC50 value is the concentration of the test sample which can inhibit 

50% of bacterial growth. The smaller the IC50 value, the greater the antibacterial activity of the test 
sample. The REMA method with colorimetry provides convenience and speed in testing 

antituberculosis activity and provides information regarding drug sensitivity and the effectiveness of 
inhibiting the growth of M. tuberculosis from the samples tested. 

Antituberculosis activity test, the IC50 value is obtained by calculating using the equation Y = bX 
+ a, where the Y value is 50 and the anti ln (X) value is the IC50 value [39-40]. The calculation of the 

IC50 value can be seen in Figure 6, while the IC50 value of each sample is listed in Table 3. The 
percentage of mycobacterial viability (viability) obtained can be seen in Appendix 4. The percentage 

of mycobacterial viability describes the survival rate or growth of mycobacteria after exposure to the 
sample or certain treatment. 

 

Table 3. IC50 Value of Positive Test and Control Samples 

Sampel  Nilai IC50 (ppm) 

Ekstrak metanol 13.2394 

Fraksi n-heksan 5.4151 

Fraksi DCM 27.8156 

Fraksi etil asetat 6.5659 

 Isoniazid 1.7831 

 
Based on the research results, IC50 values were obtained for Pacing (Costus speciosus J.sm) methanol 

extract of 13.2394 ppm, n-hexane fraction of 5.4151 ppm, DCM fraction of 27.8156 ppm, and ethyl 
acetate fraction of 6.5659 ppm. Meanwhile, the IC50 value of isoniazid as a positive control was 1.7831 

ppm. The smaller the IC50 value, the better the activity as an antituberculosis (Anti-TB) agent. Anti-
TB activity was classified as very strong if the IC50 value was less than 50 ppm, strong if the IC50 value 

was between 50-100 ppm, moderate if the IC50 value was between 101-150 ppm, and weak if the IC50 
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value was between 151-200 ppm [41-42]. Samples that have an IC50 value of > 200 ppm are considered 

to have very weak activity as an anti-bacterial. Of the four extracts and fractions of Pacing (Costus 

speciosus J.sm), the n-hexane fraction showed the best anti-TB activity. Although the anti-TB activity 

of the four extracts and the Pacing fraction was still lower than that of the isoniazid positive control, 
it still has the potential to be a very strong anti-TB candidate because it has an IC50 value <50 ppm 

[33]. 
The results of phytochemical screening on the n-hexane fraction, ethyl acetate fraction, methanol 

extract, and DCM fraction showed the presence of alkaloids, flavonoids, tannins, and saponins. These 
four groups of compounds have an important role as antibacterial agents. Alkaloids work as 

antibacterial by interfering with the constituent components of peptidoglycan in bacterial cells, causing 
damage to the cell wall lining and bacterial cell death. In addition, alkaloids can also inhibit 

topoisomerase enzymes in bacterial cells, which are necessary for cell division [43]. 
Flavonoids work as antibacterials through three mechanisms. First, they can inhibit nucleic acid 

synthesis, which causes damage to the bacterial cell wall. Second, flavonoids can interfere with the 
function of cell membranes by forming complex compounds with extracellular proteins, thereby 

damaging the bacterial cell membrane. Third, flavonoids can inhibit bacterial energy metabolism, 
which results in inhibition of bacterial macromolecular biosynthesis [30].  

Tannins work as an antibacterial by causing Mycobacterium tuberculosis cell lysis. Tannins affect 

the polypeptide wall of the bacterial cell, interfere with the formation of a perfect cell wall, and 

eventually cause bacterial cell death. Tannins can also inactivate bacterial enzymes and interfere with 
the passage of proteins in cells [16]. The antibacterial effect of tannins can also be strengthened through 

the formation of tannin complexes with metal ions, increasing the toxicity of tannins to bacteria. In 
addition, tannins can cause wrinkling of cell walls and membranes, disrupt cell permeability, and 

inhibit bacterial growth [44].  
Saponins act as antibacterial by causing leakage of proteins and enzymes from inside the cell. The 

mechanism of action of saponins involves a decrease in the surface tension of the bacterial cell wall 
and damage to the permeability of the cell membrane. Saponins have surface properties similar to 

detergents, so they can bind to the cytoplasmic membrane, damage the stability of the cell membrane, 
and cause cytoplasmic leakage out of the bacterial cell [45-46]. The results of the phytochemical 

screening provide information about the groups of compounds contained in plant extracts or fractions, 
to identify specific compounds that act as anti-TB agents, the next step is to isolate these compounds. 

This isolation aims to separate and concentrate these potential compounds. By carrying out further 
isolation and testing, researchers can identify specific compounds responsible for the anti-TB activity 

in plant extracts or fractions. This information is important for understanding the mechanism of action 
of these compounds and for developing their potential as anti-TB agents. 

 

4. Conclusion 
Methanol extract, n-hexane fraction, DCM and ethyl acetate of the Pacing (Costus speciousus J.sm) 

plant contains alkaloids, flavonoids, tannins and saponins. The four samples did not contain terpenoid 
compounds. In vitro antituberculosis test results against M. tuberculosis H37Rv using the resazurin 

colorinetry method showed the IC50 value of the Pacing (Costus specious J.sm) methanol extract 
sample was 13.2394 ppm, the n-hexane fraction was 5.4151 ppm, DCM was 27.8156 ppm , and ethyl 

acetate 6.5659 ppm while the IC50 value of isoniazid as a positive control was 1.7831 ppm. Of the four 
extracts and fractions of Pacing (Costus specious J.sm) it was shown that the n-hexane fraction had the 

best anti-TB activity. However, the anti-TB activity of the four extracts and the Pacing fraction was 
still lower when compared to the isoniazid positive control but still had the potential to be a very strong 

anti-TB category because it had an IC50 value of <50 ppm. 
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