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ABSTRACT 

An abstract of the research paper was presented to the Faculty of Veterinary Medicine, 

Universiti Malaysia Kelantan, in partial requirement on the course DVT 5436 – 

Research Project.  

Low-growing pan-tropical perennial Centella asiatica. It spreads and forms a dense 

ground cover, which is advantageous in some situations. Salmonella is one of the 

world's deadliest food-borne infections. Streptococcus agalactiae causes chronic, 

infectious cow mastitis, as well as invasive sickness in camels, dogs, cats, fish, and 

hamsters. This study examined the effect of ethanolic plant extract on Salmonella typhi 

and Streptococcus agalactiae. Centella asiatica was purchased from a wet market and 

stored in zip-lock bags. Allow plant samples to air dry at room temperature for three 

days, then grind them into a fine powder. Then, it will be soaked in ethanol with 1:100 

ratio and left to rest at room temperature before filtering the extracts and concentrating 

the filtrate under decreasing pressure for 15 minutes at 40˚ C. Salmonella typhi and 

Streptococcus agalactiae have been cultivated on selective media: nutrient agar for S. 

agalactiae and Xylose Lysine Deoxycholate agar for S. typhi. For the antimicrobial 

disc diffusion test for plant extracts, the material was diluted with DMSO. The disc 

was placed on MHA agar already streaked with bacteria and incubated for 24 hours. 

The plant extract shows no inhibitory zone on bacteria. At 62.5 mg/ml, 125 mg/ml, 

250 mg/ml, 500 mg/ml, and 1000 mg/ml, there is no inhibitory zone on the bacteria S. 

typhi and  S. agalactiae. No inhibition zone may be related to the morphological nature 

of bacteria, whose cell walls have numerous layers that can limit the extract's 

antibacterial activity and cause resistance to plant extracts. Antimicrobial activity was 

dose-dependent, and extraction solvent affected antibacterial metabolites. 

Antibacterial tests of C. asiatica showed that ethanol extracts were ineffective against 
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ABSTRAK 
 

Abstrak kertas penyelidikan telah dibentangkan kepada Fakulti Perubatan Veterinar, 

Universiti Malaysia Kelantan, sebagai keperluan separa bagi kursus DVT 5436 – 

Projek Penyelidikan. 

Centella asiatica  pan-tropika yang tumbuh rendah. Ia merebak dan membentuk 

penutup tanah yang padat, yang berfaedah dalam sesetengah keadaan. Salmonella 

adalah salah satu jangkitan bawaan makanan yang paling mematikan di dunia. 

Streptococcus agalactiae menyebabkan mastitis lembu yang kronik dan berjangkit, 

serta penyakit invasif pada unta, anjing, kucing, ikan dan hamster. Kajian ini mengkaji 

kesan ekstrak tumbuhan etanol terhadap Salmonella typhi dan Streptococcus 

agalactiae. Centella asiatica dibeli dari pasar basah dan disimpan dalam beg berkunci 

zip. Biarkan sampel tumbuhan kering di udara pada suhu bilik selama tiga hari, 

kemudian kisar menjadi serbuk halus. Kemudian, ia akan direndam dalam etanol 

dengan nisbah 1:100 dan dibiarkan berehat pada suhu bilik sebelum menapis ekstrak 

dan menumpukan turasan di bawah tekanan menurun selama 15 minit pada suhu 40˚ 

C. Salmonella typhi dan Streptococcus agalactiae telah ditanam pada media terpilih. : 

agar nutrien untuk S. agalactiae dan agar Xylose Lysine Deoxycholate untuk S. typhi. 

Untuk ujian resapan cakera antimikrob untuk ekstrak tumbuhan, bahan tersebut telah 

dicairkan dengan DMSO. Cakera diletakkan di atas agar-agar MHA yang sudah 

berbelang bakteria dan diinkubasi selama 24 jam. Ekstrak tumbuhan tidak 

menunjukkan zon perencatan pada bakteria. Pada 62.5 mg/ml, 125 mg/ml, 250 mg/ml, 

500 mg/ml dan 1000 mg/ml, tiada zon perencatan. Tiada zon perencatan mungkin 

berkaitan dengan sifat morfologi bakteria, yang dinding selnya mempunyai banyak 

lapisan yang boleh mengehadkan aktiviti antibakteria ekstrak dan menyebabkan 

ketahanan terhadap ekstrak tumbuhan. Aktiviti antimikrob adalah bergantung kepada 
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dos, dan pelarut pengekstrakan menjejaskan metabolit antibakteria. Ujian antibakteria 

C. asiatica menunjukkan bahawa ekstrak etanol tidak berkesan terhadap S. typhi dan 

S. agalactiae. Kesan antibakteria C. asiatica tidak berkaitan dengan komposisinya. 

Kata kunci : Centella asiatica, ekstrak tumbuhan, S. typhi, S, agalactiae, antibakteria 
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1.0 INTRODUCTION  
 

Plants have long been a source of traditional medicine, and traditional treatments 

integrating plants have been utilised to treat a wide range of human problems for 

centuries. Many of these plants have recently been found to have a wide variety of 

bioactive phytochemicals, which explains their traditional use (Saranraj et al., 2014). 

Centella asiatica, often known as pegaga, is a perennial with a pan-tropical 

distribution. In some settings, its propensity to spread and form a dense ground cover 

is advantageous; in others, it is not. Although it is not especially competitive in crops, 

it may have an effect on natural vegetation and biodiversity. C. asiatica is also one of 

the invasive species discovered in China's Dongting Lake marshes in Hunan Province 

(Hou et al., 2011). 

Salmonella species are frequently regarded as one of the most severe food-borne 

infections in the world. Many of the serotypes that are most frequent in people (such 

as S. typhimurium and S. enteritidis) are also often found in poultry, showing the 

significance of poultry as a reservoir for the transmission of salmonellae to humans 

(Martelli et al., 2012). Streptococcus agalactiae causes the chronic, infectious mastitis 

of cows. In rare cases, it also causes mastitis and invasive disease in camels, as well 

as in dogs, cats, fish, and hamsters. Its presence in milk is typically associated with 

elevated somatic cell counts and decreased milk supply (Jain et al., 2012). This study 

examined the antibacterial activity of a plant extract against the pathogenic 

microorganisms Salmonella typhi and Streptococcus agalactiae. 
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2.0 PROBLEM STATEMENT 
 

One of the greatest challenges affecting human and animal welfare is the growth of 

super bacteria. Super bacteria mean bacteria that are resistance to most of antibiotic 

and other medication that commonly used to treat the infectious they cause. Antibiotics 

are continuously administered to commercial livestock such as poultry as 

antimicrobial growth promoters which enhanced selection of resistant bacteria 

livestock. The extract of the plant for the antimicrobial resistance of bacteria needs to 

be study for alternative medication as common antibiotic in laboratory. 

 

3.0 RESEARCH QUESTION 
 

3.1 How the extraction of the plant can be used in pathogenic bacteria such as 

Salmonella typhi and Streptococcus agalactiae? 

3.2 Are the  plant extract effective as antimicrobial against Salmonella typhi and 

Streptococcus agalactiae? 

3.3 Does the different concentration of plant extract affect the antimicrobial activity 

against the tested bacteria ? 
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4.0 RESEARCH HYPOTHESIS 
 

4.1 Plant extract can be used as anti-microbial against Salmonella typhi and 

Streptococcus agalactiae. 

4.2 Most of the Salmonella spp. and Streptococcus agalactiae can be less resistance 

based on the antimicrobial mechanism of the extraction of C. asiatica. 

 

5.0 RESEARCH OBJECTIVES 
 

5.1 To investigate the effect of the plant extract to the pathogenic Salmonella typhi 

and Streptococcus agalactiae.
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6.0 LITERATURE REVIEW 
 

6.1 Experimental Plant Description 
 

Centella asiatica, sometimes known as pegaga, is a perennial of pan-tropical 

distribution with a sluggish growth rate. In some settings, its propensity to spread and 

form a dense ground cover is advantageous; in others, it is not. On a number of Pacific 

islands where it has been introduced, it has been categorised as invasive and assigned 

a High Risk (scoring 7) rating; however, the circumstances under which it is causing 

problems are unknown. Although it is not especially competitive in crops, it may have 

an effect on natural vegetation and biodiversity. C. asiatica is also one of the invasive 

species discovered in China's Dongting Lake marshes in Hunan Province (Hou et al., 

2011). 

Scientific 
name 

Family Common 
name 

Local 
name 

Parts 
used 

Traditional use 

Centella 
asiatica 

Umbelliferae  Asiatic 
Pennywort, 
Gotu Kola 

Pegaga Aerial 
part, 
roots 

Treating 
bronchitis, 
asthma, 
dysentery, 
lowering blood 
pressure 

       (Ali,2008; Abas et al., 2003) 

 

6.2 Centella asiatica as an alternative medicine. 
 

Centella asiatica (Pegaga) has reportedly proven effective in treating inflammations, 

diarrhoea, and other skin lesions (Dash & Faruquee,2011). C. asiatica is an essential 

plant with antibacterial properties against intestinal infections. C. asiatica plant 

extracts possess antibacterial properties against five gram-positive and eight gram-

negative bacteria (Ullah et al., 2009). 
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6.3 Salmonella as food-borne bacteria 
 

Salmonella is reportedly the most prevalent cause of foodborne illness in the chicken 

industry. Salmonella enterica serovar Thyphimurium is the most important serotype 

that causes salmonellosis in poultry, while Salmonella enterica serotype Enteriditis is 

the most common source of illness outbreak in poultry farms (Wessels et al., 2021). 

Salmonellae are nonselective bacteria that can proliferate in a range of non-host 

settings. They do not require sodium chloride to grow, but can thrive in concentrations 

between 0.4 and 4%. Others can grow as low as 2 to 4°C or as high as 54°C (Gray and 

Fedorka-Cray, 2002). 

Vertical (transovarian) transmission of the disease is conceivable in birds, but the 

disease can also be transmitted through direct or indirect contact with infected birds 

via the respiratory route, faeces, or contaminated feed, water, or litter. Antimicrobials 

such furazolidone, gentamycin sulphate, and antimetabolites are used to treat pullorum 

disease (sulfadimethoxine, sulfamethazine, and sulamerazine) (Msoffe et al.,2009) 

6.4 Streptococcus agalactiae as etiological agents of mastitis in cattle. 
 

Streptococcus agalactiae and Staphylococcus aureus are two primary infectious 

bacteria that cause bovine subclinical mastitis worldwide. S. agalactiae-induced 

subclinical mastitis may have a significant impact on the amount and quality of milk 

produced. S. agalactiae can live in the mammary gland for lengthy periods of time, 

and unidentified affected animals that are not treated may serve as infection reservoirs 

(Estuningsih et al., 2002). Chronic, infectious cow mastitis is caused by Streptococcus 

agalactiae. It also causes mastitis and invasive illness in camels, as well as disease in 

dogs, cats, fish, and hamsters on rare occasions. Its presence in milk is commonly 

linked to high somatic cell counts and lower milk output (Jain et al., 2012).
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7.0 MATERIAL AND METHODOLOGY 

7.1 Sample collection 

Centella asiatica was bought from the wet market in Kota Bahru. The plants were 

sample properly into the zip lock plastic bag to prevent any form of contamination. 

7.2 Preparation of plant extracts 

Collected sample was washed under running tap water to remove any dirt and allow 

them to air dry for three days at room temperature (27 °C) with a relative humidity of 

70%. Mechanical grinder was used to make the dried plant will be ground to a fine 

powder. Each 100 g of ground sample was soaked in ethanol with ratio 1:100 and 

allowed to sit at room temperature for one days. Whatman filter paper was used to 

filter the extracts, and the residues were employed for the second and third extractions. 

To get crude extract, the filtrate will be concentrated under decreased pressure for 15 

minutes in a rotary evaporator at 40°C. The crude extract was kept at -20°C. 

7.3 Microbial culture 

In this study, pathogenic Salmonella typhi and Streptococcus agalactiae strains were 

employed from preserve bacteria of glycerol stock from bacteriology laboratory. 

Nutrient Agar and Xylose Lysine Deoxycholate are the media agars used to culture 

the microorganisms (XLD) which Salmonella spp. and S. agalactiae was  cultured on 

nutrient agar. To prevent overgrowth and contamination, streak the bacteria onto the 

agar plate, incubate the agar at 37°C overnight, and then cool the agar.
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7.4 Antimicrobial assay of plant extracts via disc diffusion test 

The sample from the plant extract was prepare in which been diluted with DMSO 

solution based on its concentration. The concentration are 6.25 mg/ml, 125 mg/ml, 

250 mg/ml, 500 mg/ml and 1000 mg/ml. Then, the was out on the small discs. The 

bacteria strain had been streaked on Mueller-Hinton agar which are S. typhi and S. 

agalactiae. Next, the discs were put on the agar and then incubate for 24 hours. After 

that, the inhibition zone was measured for each sample. 
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8.0 RESULTS 
 

8.1 Antimicrobial activities 
 

Agar diffusion method are used to determine the antimicrobial activity and the result 

was shown on the table below. 

 

Table 8: Antibacterial activity on Salmonella typhi and Streptococcus agalactiae. 

Bacteria 
strains / 
Concentration 
(mg/ml) 

Inhibition zone (cm) 
 

62.5 
 

125 
 

250 
 

500 
 

1000 

S. typhi - - - - - 
S. agalactiae - - - - - 
      

 

There is no inhibition zone observed on both  bacteria. For S. typhi there is no 

inhibition zone observed on the concentration of the plant extract on 62.5 mg/ml, 125 

mg/ml, 250 mg/ml, 500 mg/ml and 1000 mg/ml. For S. agalactiae also there are no 

inhibition zone observed on the concentration of the plant extract on 62.5 mg/ml, 125 

mg/ml, 250 mg/ml, 500 mg/ml and 1000 mg/ml.
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Figure 8.1 : Ethanol extract concentration of C.asiatica which shows no zone of 

inhibition against S.agalactiae. 

 

   

Figure 8.2 : Ethanol extract concentration of C. asiatica which show no zone of 

inhibition against S. typhi. 

500 mg/ml 

1000 mg/ml 

Ampicillin 

Negative 
control 

250 mg/ml 

125 mg/ml 

62.5 mg/ml 

250mg/ml 

125 mg/ml 

62.5 mg/ml 

500 mg/ml 

1000 mg/ml 

Ampicillin 

Negative 
control 
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9.0 DISCUSSION 
 

The finding in Figure 8.1 and Figure 8.2 revealed that the bacteria samples tested with 

different concentration of extracts of C. asiatica showed no inhibition zone in extracts. 

There are no antibacterial activities in both extract against S. typhi and S. agalactiae. 

This is because the structure of the microorganisms itself also play role in 

susceptibilities towards the antibacterial agent. Based on the study by Madigan & 

Martinko,2006 suggested that because of morphological structure of bacteria which 

bacteria cell wall contain many layers which can inhibit the antibacterial effect from 

the extract that cause resistance towards the antibacterial effects of the plant extracts. 

Other than that, there is studies by Marino et al., 2011 reported about gram negative 

bacteria demonstrated more resistancy toward plant extract due to the characteristics 

of the outer membrane layer surrounding their cell wall that are very rich with 

lipopolysaccharide in which may restrict the diffusion of the hydrophobic and 

hydrophilic through alteration of porin and permeability thus it will lead in resistancy 

 towards antibacterial properties. 

According to (Manikkuwadura et al., 2019)  the existence of insufficient quantities of 

active constituent or constituents in the extract to demonstrate antimicrobial activity, 

could be the cause of the poor results. The absence of antimicrobial activity does not 

imply that the plant lacks bioactive chemicals or that it has no antibacterial effect 

against pathogens. The current study found that antimicrobial activity was dose 

dependent, and that the type of solvent used for extraction influenced the extraction of 

metabolites required for antibacterial activity. 
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As a result, the availability of plant crude extracts is influenced by the type of solvent 

used for extraction and the concentration of the plant material. Various parameters, 

such as the rotary evaporator employed during crude extraction, have an impact on the 

activities of crudes based on the boiling point of the extraction solvent, according to 

this study. For example, the temperature used for ethanol and water is different (i.e., 

the temperature used during the rotary evaporator is 45 °C for both solvents; because 

water requires a higher temperature than ethanol, it requires a longer extraction time), 

and this can have an adverse effect on plant material activity. 

According to Figure 8.1 and Figure 8.2, plant extract concentrations ranged from 62.5 

mg/ml to 125 mg/ml, 250 mg/ml, 500 mg/ml, and 1000 mg/ml, but no antibacterial 

activity was seen on the selected bacterial strains. Nanasombat, 2009 suggested that 

the occurrence of an antagonist effect could be attributed to the various chemicals. 

Furthermore, the plant extract used in this study contains a mixture of secondary 

metabolites as phenolic acids, flavonoids, alkaloids, and terpenoids, which can inhibit 

C.asiatica extracts' antibacterial properties. 

According to Nassar et al., 2019 every possible combination of antimicrobial agent 

and reference organism using NA was shown to be inadequate when compared to 

MHA. Each antibiotic-organism combination yielded more than three incorrect 

readings over a thirty-day period. In light of CLSI's guidelines, none of the results 

were deemed acceptable. It was evident from testing clinical isolates that there were 

considerable disparities between the susceptibility data acquired by NA and the 

standard MHA, with total errors of 27.76 percent, 22.4 percent, and 3.6 percent for P. 

aerginosa, S. aureus, and Enterobacteriaceae, respectively.

FY
P 

FP
V



12 
 

10.0 CONCLUSION 
 

Present  preliminary of in vitro antibacterial testing of C. asiatica revealed ethanol 

extracts of C. asiatica were found to be ineffective for growth control of S. typhi and 

S. agalactiae. In conclusion, the content of the C. asiatica does not show any 

relationship towards antibacterial activity. 

11.0 RECOMMENDATION AND FUTURE WORK 
 

In the future, it is suggested that sequential solvent extraction be used to lessen the 

antagonistic effect of additional secondary metabolites that can reduce antibacterial 

activity. Determine the best solvent concentration for extracting the most plant extract. 

Additionally, experimental research on the antagonistic effects of these secondary 

metabolites in plants should be conducted. Future studies should separate all plant 

chemicals to determine which ingredient contributes to antibacterial activity. Besides, 

we can change the agar from Mueller-Hinton agar to nutrient agar so that it may show 

the positive results of the inhibition zone. Finally, with this unique study of 

ethnopharmacology, there is promise for combating antibiotic resistance through the 

use of phytochemicals. 
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Appendix A – Plant Material 
 

 

 

Figure A: The dried plant material of Centella asiatica 

 

Appendix B 
 

 

Figure B : The grind material of the C.asiatica 
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Appendix C 

 

Figure C : The rotatory evaporation process before become crude extract.
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