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ABSTRACT 

 

This research was conducted to examine the effect of 

beluntas leaves aqueous extract as herbal antibacterial against 

bacteria which causes subclinical mastitis in dairy cow. 

Staphylococcus aureus and Escherichia coli from mastitis 

milk with score +3 were used in this research. The research 

method was experimental using Completely Randomized 

Design (CRD) design with five treatments and four 

replications. The treatments consisted of 20% (P1), 40% (P2), 

60% (P3), and 80% (P4) beluntas leaves extract, while 

iodips® 10% as control (P0). The variable measured was 

diameter of inhibition zones. The data were analyzed using 

ANOVA and continued by Least Significant Difference (LSD) 

test if there was significantly difference result. The result 

showed that beluntas leaves aqueous extract had highly 
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significant effect (P<0.01) on diameter of inhibition zones of 

Staphylococcus aureus and Escherichia coli. The research can 

be concluded that 40% beluntas leaves extract had equal 

capability to 10% iodips for inhibiting the growth of 

Staphylococcus aureus, while 80% beluntas leaves extract had 

equal capability to 10% iodips on growth inhibition 

Escherichia coli. Beluntas leaves aqueous extract were more 

effective as herbal antibacterial against Staphylococcus aureus 

than Escherichia coli. Suggested use beluntas leaves aqueous 

extract 80% concentration use as herbal antibacterial for teat 

dipping on dairy cow. 

 

Keywords: California Mastitis Test, inhibition zones and teat 

dipping 
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ANTIBACTERIAL EFFICACY of BELUNTAS  

(Pluchae indica L.) LEAVES AQUEOUS EXTRACT 

 Against Staphylococcus aureus and Escherichia coli  

Which CAUSE SUBCLINICAL MASTITIS  

In DAIRY COW 

 

Risky Yulianti, Puguh Surjowardojo and Tri Eko Susilorini 

 

SUMMARY 

 

Chemical antibacteria are main options commonly 

used to prevent subclinical mastitis on dairy cow. However, 

the long term usage of chemical antibacterial can cause 

bacteria resistant. Beluntas leaves (Plucea indica L.) can be 

used as herbal antibacterial that contains many bioactive such 

as flavonoid, polifenol, saponin and tannin these compounds 

are able to inhibit the bacteria growth which causes subclinical 

mastitis. 

This research was conducted from September to 

October, 2014 in Bacteriology Laboratory department of Pest 

and Plants Disease, Faculty of Agriculture Brawijaya 

University. This research purpose was to know the efficacy of 

beluntas leaves aqueous extract against Staphylococcus aureus 

and Eschericia coli as cause of subclinical mastitis. 

Staphylococcus aureus and Escherichia coli from mastitis 

milk with score +3 used in this research. The research method 

was experimental design using Completely Randomized 

Design (CRD) design with five treatments and four 

replications. The treatment consist of 20% (P1), 40% (P2), 

60% (P3), and 80% (P4) beluntas leaves extract, while 

Iodips® 10% (P0). V   ariable measured was diameter of 
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inhibition zones. The data were analyzed using ANOVA and 

continued by Least Significant Difference (LSD) test if there 

was significantly differences result. 

The results showed that beluntas leaves aqueous 

extract highly significant effect (P<0.01) on diameter of 

inhibition zones. Beluntas leaves extract in concentrations of 

20% to 80% had highly significant effect (P<0.01) on 

inhibition zones against Staphylococcus aureus and 

Escherichia coli. Average diameter of inhibition zones of 

Staphylococcus aureus ranging from (P0) 4.725±0.056
b
 mm, 

(P1) 2.505±0.052
a
 mm, (P2) 4.710±0.060

b 
mm, (P3) 

6.228±0.126
c 

mm and (P4) 8.193±0.051
d 

mm. Average 

diameter of inhibition zones of Escherichia coli ranging from 

(P0) 2.090±0.062
d
 mm, (P1) 0.965±0.121

a
 mm, (P2) 

1.185±0.021
b
 mm, (P3) 1.708±0.095

c 
mm, (P4) 2.188±0.092

d 

mm.  

The research can be concluded that 40% beluntas 

leaves extract had equal capability to 10% iodips for inhibiting 

the growth of Staphylococcus aureus, while 80% beluntas 

leaves extract had equal capability to 10% iodips on growth 

inhibition Escherichia coli. Beluntas leaves aqueous extract 

were more effective as herbal antibacterial against 

Staphylococcus aureus than Escherichia coli. Suggested use 

beluntas leaves aqueous extract 80% concentration use as 

herbal antibacterial for teat dipping on dairy cow and required 

further research efficacy of beluntas leaves aqueous extract 

toward other bacteria cause subclinical mastitis. 
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CHAPTER I 

INTRODUCTION 

 

1.1. Background 

Mastitis in dairy cow is udder inflammation which 

causes in declining milk production. Rahayu (2009) reported 

milk production decrease up to 15% in cow diagnosed 

mastitis. Mastitis can be divided into two types: clinical it can 

be sween directly due to appearance damage of udder in outer 

part, while subclinical inflammation can only be known when 

tested on laboratory. Subclinical mastitis is most often attack 

on dairy cows.  Abrar, Wibawan, Priosoeryanto, Soedarwanto 

and Pasaribu (2012) reported that the incidence of subclinical 

mastitis in East Java, Central Java, West Java and Yogyakarta 

about up to 67% and clinical mastitis up to 30%. 

Surjowardojo, Suyadi, Hakim and Aulaniam (2011), also 

confirmed that subclinical mastitis reduced milk production 

about 28.4% to 53.5% per cow. 

Staphylococcus aureus and Escherichia coli are 

infectious bacteria especially on subclinical mastitis in dairy 

cows. Ariyanti and Supar (2008) reported that isolation result 

from subclinical mastitis cow consisted of 18.1% 

Staphylococcus aureus and 5% Escherichia coli. Mastitis can 

be transmitted by improper milking method and unhygienic 

farm that causes infection. The teat infection is caused by 

entry of microorganism through teat canal and infects the 

udder which provokes teat inflammation. Therefore, 

prevention method is required to minimize incidence of 

mastitis in dairy cow. 

Teat dipping is common mastitis prevention method to 

minimize incidence of subclinical mastitis. Iodip® is 
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commonly used in dairy cow industries. However improper 

use of chemical substance will increase chemical residue in 

milk production even resistant mutant bacteria in the 

environment. Hence, an alternative by using herbal 

antibacterial is currently popular to treat mastitis infection. 

Beluntas leaves (Pluchea indica L.) is one source as herbal 

antibacterial due to their bioactive compound. 

Previous research found that teat dipping with 

Beluntas leaves extract can reduce the mastitis incidence and 

to inhibit bacteria growth in milk (Lisholifah, 2014). It is due 

to alkaloid, essential oils and flavonoid content. Flavonoid is 

highest content which include phenolic compound to inhibit 

the activity of Escherichia coli and Staphylococcus aureus 

(Susanti, 2007). Lathifah (2008) mentioned that flavonoid can 

be extracted by using aquadest, etanol and methanol. Related 

to the problem, conducted exploration of Beluntas leaves 

aqueous extract as herbal antibacterial against both 

Staphylococcus aureus and Escherichia coli causes subclinical 

mastitis, so it is expected as substitute of chemical 

antibacterial in teat dipping. 

 

1.2. Problem  

The problem of this research is how the efficacy of 

Beluntas leaves aqueous extract as herbal antibacterial against 

Staphylococcus aureus and Escherichia coli to reduce 

subclinical mastitis occurence. 

 

1.3. Purpose 

The purposes of this research are: 

a. Examining the inhibition zones diameter of antibacterial 

from Beluntas leaves aqueous extract  toward 
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Staphylococcus aureus and Escherichia coli that 

engender subclinical mastitis 

b. Examining the optimal concentration of Beluntas leaves 

aqueous extract which equal to 10% iodips® on 

capability antibacterial agent. 

c. Examining the best efficacy of Beluntas leaves aqueous 

extract toward Staphylococcus aureus and Escherichia 

coli that engender subclinical mastitis. 

 

1.4. Advantage 

Research can be used as information about herbal 

antibacterial sources and their efficacy against Staphylococcus 

aureus and Escherichia coli which cause subclinical mastitis. 

 

1.5. Framework of Research 

Subclinical mastitis is an inflammatory disease of 

udder in dairy cows and capable to reduce milk production. 

Milking method and hygienic farm are most affecting mastitis 

transmission. The teat infection is caused by entry of 

microorganism through teat canal and infects the udder which 

provokes teat inflammation. Abrar et al. (2012) reported that 

Staphylococcus aureus, Streptococcus agalactiae and 

Escherichia coli are most detected in subclinical mastitis. 

Infection initially with entry of microorganisms through the 

teat canal and infects udder, is causing inflammation. 

Teat dipping is common mastitis prevention method 

by using 10% iodips antibacterial solution. However, iodips® 

can cause chemical residue in milk. Therefore, herbal 

antibacterial as an alternative may can be used for teat dipping. 

Beluntas leaf (Pluchea indica L.) is one key source of as 

herbal antibacterial. 
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Sulistyaningsih (2009) reported that active compound 

in Beluntas leaves are alkaloid, saponin, tannin and flavonoid. 

Flavonoid is the highest active compound in Beluntas leaves 

about 116.38 mg per 100 gram DM (Harjosworo, Sajuthi, 

Widyawati and Wijaya, 2010). Flavonoid is phenolic 

compound can inhibit Staphylococcus aureus and Escherichia 

coli a cause subclinical mastitis (Susanti, 2007). 

Previous research found that Beluntas leaves ethanolic 

extract 60% had highly significant effect on inhibition of 

Staphylococcus aureus (Manu, 2013). Beluntas leaves 

ethanolic extract 10% had highly significant effect on 

inhibition of Escherichia coli (Soemarno, Asmaningsih and 

Renda, 2010).   

Lathifah (2008) reported that flavonoid is antibacterial 

compound can be extracted using aquadest.  Aquadest is a 

polar solvent and known as universal solvent with high 

polarity. Based on the description above, Beluntas leaves can 

be used as herbal antibacterial to prevent subclinical mastitis 

using extraction method. Therefore, research was done on the 

Beluntas leaves aqueous extract as herbal antibacterial against 

Staphylococcus aureus and Escherichia coli cause subclinical 

mastitis. Scheme of research framework (Figure 1). 
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Figure 1. Scheme of research framework 

 

 
1.6. Hypothesis 

Beluntas leaves aqueous extract have capability to 

inhibit growth of Staphylococcus aureus and Escherichia coli.  

Subclinical Mastitis 

 

Declining in milk production up to 53,5%  

 (Surjowardojo et al., 2011) 

 

Prevention 

method is teat 

dipping 

 

Herbal Antibacterial  

 
Chemical 

Antibacterial 

 

10% Iodip 

 

Beluntas leaves contain flavonoid, alkaloid, 

saponin and tannin have potential as 
antibacterial (Sulistyaningsih, 2009) 

 
 (Nuraini, 2014) 

 
Beluntas leaves extracted with 
ethanol can inhibit the growth 

of Escherichia coli 
(Soemarno et al., 2010) 

 

Beluntas leaves extracted with 
ethanol can inhibit the growth 

of Staphylococcus aureus 
(Manu, 2013) 

 
 

Inhibit the activity of Staphylococcus aureus and 

Escherichia coli a cause subclinical mastitis 
 

 

 

 Declining the incidence of subclinical mastitis  
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CHAPTER II 

LITERATURE REVIEW 

 

2.1 Review of Previous Research 

Beluntas (Pluchea indica L.) leaves ethanolic extract 

with concentration 12%, 24%, 36%, 48% and 60% have been 

done by Manu (2013). The results showed  the Beluntas leaves 

ethanolic extract have inhibition zones diameter ranging 1.203 

to 1.593 cm  toward Staphylococcus aureus, whereas inhibition 

zones diameter ranging 1.051 to 1. 430 cm toward Bacillus 

subtilis and 1,143- 1.525 cm toward Pseudomonas aeruginosa. 

Sulistyoningsih (2010) reported that Beluntas leaves extract 

with concentration of 15%, 25%, 50% and 75%. The result of 

the experiment showed that the biggest antimicrobial activity 

of extract of Beluntas leaves was toward Stapylococcus aureus 

with inhibition zones diameter 1.025-1.097 cm. The Minimum 

Inhibitory Concentration of extract of Beluntas leaves toward 

Stapylococcus aureus was 20% of concentration with average 

inhibition zones diameter 1.025 mm. 

Susanti (2012) reported result of research about 

Beluntas leaves ethanolic extract can inhibit Escherichia coli. 

Concentration of 25% Beluntas leaves ethanolic extract was 

minimum concentration to inhibit the growth of Escherichia 

coli in vitro. Ulfa (2009) reported about  Beluntas leaves 

ethanolic extract with concentrations of 0%, 10%, 20%, 30%, 

40%, 50%, 60%, 70%, 80%, 90% and 100%. The result 

showed that there is different effect of concentrations Beluntas 

leaves extract on the growth of Escherichia coli, the 

concentration of Beluntas leaves extract 90% and 100% has 

the highest inhibition effect in inhibit bacteria growth. 
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Beluntas leaves extracted with hexan at concentrations 

of 10%, 20%, 30%, 40%, 50%, 60% and 70% had most 

sensitive antibacterial effect toward staphylococcus aureus 

than Escherichia coli. Inhibition zone diameters of 

Staphylococcus aureus about 4.10-5.77 mm, whereas 

inhibition zone diameter of Escherichia coli about 3.57-5.60 

mm (Ardiansyah, Nuri and Andarwulan, 2003). 

 

2.2. Mastitis 

Mastitis is an infection in mammary gland caused by 

the entry of microbes in the teat canal or any injuries that can 

be caused infections. Mastitis can cause decline the milk 

production up to 53.5% and can increase the treatment cost. 

According Effendi (2009) reported that mastitis can cause 

economic losses estimated up to 10% from the total milk sold 

income. Mastitis often attacks dairy cow in the second and 

third period of lactation, because in this period is peak of milk 

production (Surjowardojo et al., 2011). Some factors that 

caused mastitis are: cattle, dairy machinery, and environment 

(Ariyanti and Supar, 2008). 

Mastitis can be divided into two types there are 

clinical and subclinical. Clinical mastitis is an abnormal 

condition of the udder that can be detected by palpation and 

change in appearance of milk. Clinical mastitis can be divided 

into acute mastitis and chronic mastitis. Acute mastitis can be 

detected with palpation on the udder that is tough and 

followed by fever, the cow don’t have appetite to eat. Chronic 

mastitis can be detected by palpation in udder that is tough but 

not painful (Ariyanti and Supar, 2008). 

Prevalence of mastitis in dairy cows in Indonesia was 

very high (around 85%) and the majority of mastitis that often 
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infected dairy cows was sub-clinical mastitis (Poeloengan, 

2009). Subclinical mastitis caused by bacteria group. Bacterias 

often detected on subclinical mastitis are Staphylococcus 

aureus, Streptococcus agalactiae and Escherichia coli (Abrar 

et al., 2012). Isolation result from subclinical mastitis milk in 

Sokoto Nigeria contained 9.78% of Escherichia coli which 

was gram-negative bacteria (Jaafaru, Salihu, and Tambuwal, 

2011). 

Mechanism of mastitis infection is initially with entry 

of microbes into the teat canal (sphincter). Clinical symptom 

of infected udder is hot when touched and udders swell. 

Sphincter has a function to hold the microbes that enter into 

the mammary gland, but the sphincter can be decreased 

function because it is influenced by old the age of cow and 

high milk production. High milk production needs longer time 

required to close the sphincter, when housing is dirty it will be 

easily the udder got infected by microbes (Surdowardojo et al., 

2011). 

Sudarwanto and Sudarnika (2008) reported that 

symptom of subclinical mastitis is not shows any physical 

change in udder, but decline in milk producion, change in milk 

composition and there are pathogenic microorganisms in milk. 

Detection of subclinical mastitis can be done by calculated the 

Somatic Cell Count (SCC). SCC is the number of 

inflammatory cells as determinant in the diagnosis of dairy 

cows that infected by mastitis. Normal milk contain maximum 

of 200 inflammatory cells in one ml of milk, if milk contain 

inflammatory cells in SCC more than 200 in one ml of mil, the 

cow was infected by mastitis (Nurdin, 2007). CMT is one 

method to determine the presence of inflammation in teat. 

CMT reagent is the most sensitive reagent and specific for 
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detected subclinical mastitis (Surjowardojo et al., 2011). 

CMT directly conducted by examination of the milk. 

The first milk sample is taken 2 ml and then added 2 ml of 

CMT into the paddle, then rotated in a circle horizontally for 

10 seconds. Sign of this reaction is presented of changes in 

viscosity. After that calculated, if there is no precipitation in 

milk with a value of 0, there is little precipitation in milk with 

a value of +1, there is a clear precipitation but not yet formed a 

gel with a value of +2, the gel formed and the mixture 

thickened with a value of +3, due to the convex surface of the 

gel formed with a value of +4 (Adriani, 2010). 

 

2.3. Subclinical Mastitis Prevention 

Sudarwanto and Sudarnika (2008) reported that 

precautions be the best alternative in the fight against mastitis. 

Effective prevention method especially for subclinical mastitis 

is through routine checks every month at normal lactation 

period. Widodo and Melleng (2008) reported that subclinical 

mastitis can be prevented by keeping the teat from dirty and 

dried teat after cow bathed. Bath is a simple process but very 

essential in cattle sanitation, livestock bathed regularly and 

clean can prevent livestock against the mastitis (Zakariah, 

2013). 

Prevention of mastitis can also be done by teat dipping 

after milking with antiseptic solution (Goddess, Sugihartuti 

and Tyasningsih 2010). Teat dipping after milking with an 

antiseptic, such as: alcohol 70%, chlorhexidine 0.5%, 4% 

chlorine and 0.5% -1% Iodophor or iodine (Subronto and 

Tjahadjati, 2001). Eny, Yulvian and Susan (2005) reported 

that mastitis prevention can be done by applying proper 

milking, because the occurrence of mammary gland infection 
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can be caused by wrong milking method that provokes teat 

wound. 

 

2.4. Staphylococcus aureus 

Staphylococcus aureus is a gram-positive bacteria 

cocci (round) shape and irregularly clustered like grapes 

(Figure 2). Staphylococcus aureus is a mesophilic organism 

with optimum growth temperature in the range from 37
0
C to 

40
0
C. While the minimum temperature for growth of about 7-

8
0
C. Staphylococcus aureus is able to grow in the range of pH 

4.0 to 9.8 and will be optimum at pH 6-7 (Medvedova and 

Lubomir, 2012). 

Purnomo, Hartatik, Khusnan, Salasia and Soegiono 

(2006) reported that Staphylococcus aureus has the following 

classifications: 

Kingdom : Eubacteria 

Phylum  : Firmicutes 

Class  : Bacilli 

Order  : Bacillales 

Family  : Staphylococcaceae 

Genus  : Staphylococcus  

Species  : Staphylococcus aureus 

 

 
Figure 2. Staphylococcus aureus (Wikimedia.org) 
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Staphylococcus aureus is able to ferment 

carbohydrates such as mannitol fermentation in Mannitol Salt 

Agar (MSA) media with yellow color (Figure 3) and produces 

lactic acid (Suwito and Indarjulianto, 2013). 

Staphylococcus aureus is one of the most pathogenic 

agents in the udder major cause subclinical mastitis infections. 

This type of mastitis can damage the functions of alveolar, 

decrease the milk producion and milk quality followed by the 

increasing number of somatic cells in milk (Surjowardojo et 

al., 2011). Staphylococcus aureus can be isolated from various 

parts of the body, such as the abdominal skin, udder skin, tail 

and the floor of the housing and the tools around livestock. 

Mammary glands are cow body parts most often infected by 

Staphylococcus aureus. Disease transmission through 

contamination by hand worker, milking apparatus and the 

water used (Subronto, 2008). 

 

 
Figure 3. Staphylococcus aureus on MSA 

 (Suwito and Indarjulianto 2013). 

 

2.5. Escherichia coli 

Escherichia coli are pathogenic bacterium that can 

cause infection. Escherichia coli are gram-negative 
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microorganisms, grows optimally at 37° C, but can grow in 

temperature range of 15-45° C (Wilshaw, Cheasty and Smith, 

2000). Natural habitat this bacterium is in the cattle gut.  

Pelczar and Chan (2005), reported that Eschericia coli is a 

short rod-shape bacteria with a size of 0.5 x 3.0 μm, not had 

spore, sheathe thin and positive moved by flagella peritrikh 

(Figure 4b). Culture of Eschericia coli had characteristic 

spherical pink colonies on MacConkey agar (Figure 4a).  

 
(a)  (b) 

Figure 4. Escherichia coli (www.microbeworld.org) 

Explanation: 

(a). Escherichia coli in MacConkey agar 

(b). Escherichia coli 

  

Escherichia coli have the following classifications: 

Domain : Bacteria  

Filum    : Proteobacteria  

Kelas     : Gammaproteobacteria 

Ordo      : Enterobacteriales 

Famili    : Enterobacteriaceae 

Genus    : Escherichia  

Spesies  : E. coli 

http://www.microbeworld.org/
http://id.wikipedia.org/wiki/Bakteri
http://id.wikipedia.org/wiki/Proteobacteria
http://id.wikipedia.org/w/index.php?title=Gammaproteobacteria&action=edit&redlink=1
http://id.wikipedia.org/w/index.php?title=Enterobacteriaceae&action=edit&redlink=1
http://id.wikipedia.org/w/index.php?title=Enterobacteriaceae&action=edit&redlink=1
http://id.wikipedia.org/w/index.php?title=Escherichia&action=edit&redlink=1
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 Bleul, Sacher, Corti, and Braun (2006) reported that 

Escherichia coli cause of mastitis in dairy cows. Escherichia 

coli caused mastitis in cattle clinical and subclinical with 

percentage 1.6% (Contreras, Sierra, Sanchez, Corrales, Marco, 

Paape and Gonzalo, 2007). Isolated from clinical mastitis milk 

in lactating dairy cows in Sokoto Nigeria were founded 9.78% 

of Escherichia coli (Jaafaru et al., 2011). Escherichia coli are 

known as coliforms in the intestine of cattle that often found in 

feces cause udder infection through via teat canal (Siegrist, 

2015). 

 

2.6. Beluntas Plant 

2.6.1 Classification and Morphology of Beluntas Plant 

Beluntas Plant (Pluchea indica Less) still prevalent in 

rural area and only used as a bush plant or as a vegetable. 

Beluntas is a small herbaceous plant, grow upright and reach 

approximately 2 m. Branches, finely rib, soft hair. Short-stem 

leaves, alternate location, breech leaf blade ovate, rounded 

edges sharp, jag edges, glandular, length 2.5 to 9 cm, width of 

1 to 5.5 cm (Figure 5). The green color of the light, when 

boiled fragrant, veins of leaf is pinnate and fluffy. 

 
Figure 5. Beluntas Plant 
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 Ferdian (2008) reported that plant Beluntas classified 

such as bellow: 

Domain : Spermatophyta 

Filum  : Magnoliophyta 

Class   : Dicotyledonae 

Ordo  : Asterales 

Famili   : Asteraceae 

Genus   : Pluchea 

Species : Pluchea indica Less.  

Beluntas generally grow wild in dry areas on the hard 

ground and rocky or planted as a hedge. The flowers 

compound, loose crown, pistil needle shape, ± 6 mm long, 

brownish-black, purple anthers, had two anthers is white or 

yellowish white. Beluntas root is a taproot and branches 

(Rukmana, 2010). 

 

2.6.2 Active Chemical Compound in Beluntas Leaves  

 Sulistyaningsih (2009) reported that Beluntas leaves 

contained chemicals compound, among others alkholoid, 

saponins, polyphenols, fat, tannins, sterols, amino acids, 

chlorogenik acids, essential oils, potassium, magnesium, 

aluminum, phosphorus, iron, vitamin A, vitamin C and 

flavonoids. Andarwulan, Batari, Sandrasari, Bolling and 

Wijaya (2010) reported that the highest percentage of 

substances is flavonoid in Beluntas leaves. Purnomo (2001) 

reported that flavonoid in the Beluntas leaves has antibacterial 

activity against Staphylococcus sp, Propionobacterium and 

Corynebacterium sp. The flavonoid contain a phenol 

compound. Phenol is an acidic alcohol so it is also called 

carbolic acid. Sulistiyaningsih (2009) reported that Beluntas 
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leaves extract had antibacterial potency in concentration of 

25% to 75% of against Staphylococcus aureus. 

Group Beluntas leaves contain different chemicals. 

Leaves 1-3 (Figure 6) had total content of phenols and total 

flavonoid is higher than older leaves. Old leaves contain lower 

of tannin, sterol, and flavonoid than young leaves. Younger 

leaves had the highest phenolic content (Bergquist, 2005). 

This suggested that the young leaves are better to use than the 

old leaves extract as antibacterial against bacteria that caused 

subclinical mastitis of dairy cow. 

 

 
Figure 6. Group of Beluntas leaves 

 

Harjosworo et al. (2012) and Sulistiyaningsih (2009) 

showed that Phytochemical test qualitatively results both 

simplisia and Beluntas leaves extract contain antibacterial 

compounds are including alkaloid, flavonoid, sterol, tannin 

and phenol hydroquinone. This is similar to the results of 

research Harjosoro, Sajuthi, Widyawati and Wijaya (2010) 

states that the Beluntas leaves methanolic extract are 

containing flavonoid, sterol, tannin and phenol hydroquinone. 

While according to research results Widyaningsih and Huda 

(2015) reported that the Beluntas leaves aqueous extract use 

Group of Beluntas leaves 1-3 

Group of Beluntas leaves 3-6 

Group of Beluntas leaves >6 
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infusion method and Beluntas leaves methanolic extract use 

maceration method is not containing tannin compounds, but 

there are containing saponin, polyphenol and flavonoid. 

 

2.7. Extraction 

Extraction is a process to take chemical compounds 

from natural materials in the cell by use solvent and 

appropriate methods. While the extract is the result of the 

extraction process and the extracted material is a natural 

material. Extraction process use different organic solvent 

polarity level will be affected the types and levels of bioactive 

compounds and antioxidant activity (Sousa, 2008). 

Extraction method that widely used is the distillation 

and extraction with solvents. Generally, use an organic solvent 

extraction techniques can be divided into three, namely are 

maceration, digestion and percolation. 

a. Maceration is an extraction process with the destruction of 

the samples use a solvent, soaked a few days and stirred, 

then filtered or pressed to obtain fluid. 

b. Digestion is the extraction done with heated to about 60 ° C 

and the duration of the extraction can be taken for 24 hours. 

c. Percolation is an extraction technique soluble component of 

a sample use a solvent flow with heating or without 

heating. 

The principle of extraction use organic solvent, so the 

extracted material will be contacted directly by the solvent 

during a specific time interval, so that the extracted 

components dissolved in a solvent followed by solvent 

separation of materials that had been extracted 

(Sulistyaningsih, 2009). Zhang, Yang, Zhao and Whang 

(2009) reported that extraction with solvent in dry sample is 
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including two processes, namely: sample contact with the 

solvent and hydration and mass transfer of dissolved 

components of the sample to a solvent. 

Selection of a suitable solvent is an important factor in 

the process of extraction, because solvent can be dissolved the 

compounds that will be extracted, easily separated (yawn) and 

purified back. Things to note about the solvents are: (1) polar 

solvents will be dissolved polar compounds, (2) an organic 

solvent will tend to dissolve organic compounds, and (3) the 

solvent water tends to dissolve inorganic compounds and salts 

of acids or bases (Harjosworo et al., 2010). 

 

2.8. Antibacterial Activity Test 

2.8.1. Antibacterial 

The antibacterial is properties from material that show 

an inhibitory effect on the growth of bacteria. Inhibition of 

bacterial growth can be divided into two properties, namely 

bactericidal and bacteriostatic. A material called bacteriocide 

if capable to kill bacteria, whereas only bacteriostatic 

properties to inhibit the growth of bacteria. Antibacterial 

material may be bacteriostatic at low concentrations, but will 

be bactericidal in high concentrations. Mechanism of 

antibacterial materials among others with damage the cell 

wall, change the cell permeability, change both protein and 

nucleic acid molecule, inhibit the action of the enzyme, as well 

as inhibit the synthesis of nucleic acids and proteins (Jawetz 

and Adelberg’s, 2001). 

 

2.8.2 Well Diffusion Method 

Antibacterial activity test can be carried out by both 

diffusion and dilution method. Well diffusion test done with 
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measurement the diameter of clear zone which is an indication 

of the presence of bacterial activity inhibitory response by an 

antibacterial compound in the extract (Komala and Ismanto, 

2008). 

Antibacterial sensitivity test performed by the agar 

diffusion method used a well hole.  Medium used NA. 20 ml 

of semi-solid media NA mixed with 100 mL of bacterial 

suspension density 8.2x10
10

 CFU per ml, and then poured into 

a petridish. After the media be solid made hole used cork borer 

with diameter of 0.5 cm (Baroroh, 2014). 

Inhibition test performed in vitro with agar diffusion 

method that used the method of well diffusion on Muller 

Hinton medium Agar (MHA) and incubated for 24 hours to 48 

hours. Inhibition zones diameter measured after incubation 

period during 24 hours. Data obtained from the measurement 

results tabulated and analyzed by comparing the inhibition 

zone diameter for all concentrations (Rahman and Zainal, 

2011). 

Observations are done after 1x24 hour incubation 

period. Clear zone is an indication of bacterial sensitivity to 

antibiotics or other antibacterial substance that used as test 

material represented by the width of the diameter of inhibition 

zone (Vandepitte and Vorst, 2005). 
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CHAPTER III 

MATERIALS AND METHODS 

 

3.1. Location and Time  

This research was conducted from September to 

October 2014 in Bacteriology Laboratory of Pest and Plants 

Disease (HPT) University of Brawijaya Malang for 

cultivation, isolation, and testing of antibacterial inhibition. 

Beluntas leaves were extracted in the Laboratory of Organic 

Chemistry, Faculty of Science and Technology of the State 

Islamic University (UIN) of Malang. 

 

3.2. Materials 

Materials that used in this research were: 

1. Staphylococcus aureus isolated from mastitis milk in 

Jabung farm with CMT score of +3. 

2. Beluntas leaves obtained in the area around Batu and 

Dinoyo Malang. Beluntas leaves were extracted with 

aquadest. 

3. Iodips used as controls (P0) obtained from UPT PT and 

HMT Batu. 

Tools used to extract Beluntas leaves were Scales 

analytic, beaker glass, busher, shaker incubator, media glass, 

rotary evaporator, vacuum pump, filter paper and stirrer. Tools 

used to test the inhibition of antibacteria were Petri dish, test 

tube, Bunsen, autoclave, incubator, erlenmeyer 250 ml, cotton, 

beaker glass, micro pipet, pinset, jangka sorong, stirrer L 

glass, aluminium foil, plastic wrap, paper label and tissue. 

Materials used in this research were Simplisia of 

Beluntas leaves, aquadest steril, Staphyloccus aureus, 

Escherichia coli, Iodips® solution with 10% concentration, 
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media Nutrient Agar (NA), Alcohol 70%, Mannitol Salt Agar 

(MSA), Nutrient Broth Agar, Beluntas leaves extract. 

 

3.3 Research Methods 

This research method was experimental design using a 

Completely Randomize Design (CRD) with nested design. 

The mathematical models for the design of nested design are: 

 

 

 

Yijk = Observations on the type of bacteria i
th
, treatments 

j
th
  and  replicate k

th 

µ         =   Mean  

αi      = Bacteria effect i
th
 (Staphylococcus aureus and  

Escherichia coli) 

ᵦj          = Treatment effect j
th
 in bacteria i

th
  

εijk         = Error effect (replicate k
th
, treatment j

th
 in bacteria i

th
) 

 

If the analysis results showed a significant difference 

or highly significant difference will be continued with test of 

Least Significant Difference (LSD). 

Beluntas leaves extracted with maceration with 

aquadest solvent. Every extract tested the inhibition with 

treatments as followed: 

- (P0) as control 10%  of concentration solution iodip® 

- (P1) Beluntas leaves extract 20% concentration 

- (P2) Beluntas leaves extract 40% concentration 

- (P3) Beluntas leaves extract 60% concentration 

- (P4) Beluntas leaves extract 80% concentration 

Antibacterial inhibition test of Beluntas leaves extract 

against Staphylococcus aureus and Escherichia coli used well 

Yijk = µ = αi + ᵦj(i) + εijk 
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diffusion method. Determination of the inhibition zone by 

observed and measured the clear zone on the outside of the 

hole wells. Stages of research can be seen in full in the groove 

research in Appendix 1. 

 

3.4. Research Stage 

3.4.1. Procedure Preparation of Beluntas Leaves  

Beluntas leaves from 1 to 3 group (Figure 6) aerated 

for two days, and then dried in an oven at a temperature of 60 

° C for 24 hours. Beluntas leaves dried and then crushed into a 

powder used a grinder. The result obtained used as samples. 

Described by Poeloengan, Andriani, Susan, Komala and 

Hasnita (2007) reported that in the group leaves 1-3 (Figure 6), 

cells of the leaf had grown and developed optimally so it rich 

contained of the active compounds which can be bound by the 

solvent. 

 

3.4.2. Extraction Procedure of Beluntas Leaves 

Beluntas leaves extracted by maceration method with 

aquadest. The extraction process based on methods 

Nurhalimah, Widyaningsih and Wijayanti (2015) which 

reported that the optimal ratio between the materials with a 

solvent was 1:10 to obtain the optimum yield. Extraction 

procedure (Ismi, Ratnawati and Yudi, 2010): 

a. Beluntas leaves meal weighed as much as 100 grams. 

b. Beluntas leaves poured into 1 liter size of erlenmeyer. 

c. Maceration was done by added 1000 ml of aquadest 

solvent and then homogenized with a shaker incubator for 

24 hours. 

d. Solution Beluntas leaves was filtered by vacuum pump 

until the residue did not drip and the filtrate obtained. 
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e. Filtrate evaporated with rotary evaporator at a temperature 

of 80 ° C until the solvent evaporated completely in order 

to obtain a concentrated extract of Beluntas leaves. 

 

3.4.3. CMT Procedure 

 Setiawan, Trisunuwati and Winarso (2012) reported 

that methods California Mastitis Test was done to detect the 

occurrence of subclinical mastitis in dairy cows. CMT 

procedure was as followed: 

a. The milk sample from fourth teat (approximately 1-2 

ml) was inserted into the paddle. 

b. Each paddle added CMT reagent to the same amount 

of milk volume. 

c. The paddle rotated horizontally and slowly for 10 

seconds so that the milk becomes homogeneous. 

d. Observed the formation of clumps of white gel gray 

quickly. 

After the procedure CMT, then continued with 

observations interpretation of mastitis levels (Table 1). 

 
Table 1. Interpretation mastitis level based on CMT 

C

MT 

score 

Average 

somatic cell  

(cell each one 

ml) 

Description 
S

core 

N

egative 
0-480.000 No viscosity 0 



25 

 

T

race 
640.000 

There is little 

of clotting 
1 

1 660.000 

There clot 

and did not formed 

gel 

2 

2 2.400.000 

Clotting 

quickly and begin 

formed gel  

3 

3 > 10.000.000 
Gel formed 

and convex surface 
4 

Source: Susanto, Sudrajat and Ruga, 2012. 

Milk sample is already known to score, and then taken 

30 ml, and then inserted into a sample bottle, and immediately 

taken to the laboratory for planted in the media. 

 

3.4.4. Procedures Isolation of Staphylococcus aureus. 

3.4.4.1. Preparation of MSA Media 

The Mannitol Salt Agar media (MSA) used to isolate, 

and identify the Staphylococcus aureus. MSA media can be 

used to select the bacteria Staphylococcus aureus or other 

members of the genus Staphylococcus. Suryanto, Irmayanti 

and Lubis (2007), reported that there is growth of 

Staphylococcus aureus characterized by a color changed from 

red to yellow in media due to mannitol fermentation carried 

Staphyloccus aureus. MSA media 28 gram dissolved with 250 

ml aquadest, then stirred with hot stirrer and covered with 
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aluminum foil. MSA media sterilized with autoclave at 121° C 

temperature 2 atm of pressure for 15 minutes. The media 

poured into each petri dish each 20 ml, and left until and 

allowed until solid.  

 

3.4.4.2. Preparation of Nutrient Broth Media 

The Nutrient Broth (NB) used to isolate, and identify 

Escherichia coli, then incubated in an aerobic state at a 

temperature of 37
0
 C for 24 hours (Indrawani, Sartika, and 

Sudiarti, 2005). Preparation the nutrient broth media according 

to Gunawan, Sarwiyono, and Surjowardojo (2013) reported 

that NB media 1.3 gram dissolved with 100 ml aquadest, then 

stirred with hot stirrer and covered with aluminum foil. MSA 

media sterilized with autoclave at 121° C temperature 2 atm of 

pressure for 15 minutes. The media poured into each petri dish 

each 20 ml, and left until and allowed until solid. 

3.4.4.3. Preparation of Nutrients Agar Media 

The nutrient agar (NA) was prepared by dissolved 2.8 

grams of nutrient agar with 100 ml of aquadest in Erlenmeyer, 

and then closed aluminum foil, stirred by heater until boiled 

then sterilization by autoclave at 121° C for 25 minutes with 2 

atm of pressure. The media poured into petri dish each 10 ml 

and allowed to solidify (Gunawan et al., 2013). 

 

3.4.5. Cultivated of Bacteria 

Bacterial cultivated according to Tirnata (2006) and 

modified as followed: 

a. Milk sample with 5 levels of dilution (10
-1

-10
-5

) planted in 

the media as much as 100μℓ MSA using a micropipette. 

b. Flattened by sterile L glass (scatter method). 

c. Then incubated for 24 hours at 37° C. 
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d. Observed was overgrown with bacteria. 

e. Calculation colony. 

 

3.4.6. Concentration Preparation of Beluntas Leaves  

Extract 

The Beluntas leaves aqueous extract was diluted by 

added sterile aquadest to make concentration of 20%, 40%, 

60%, and 80%. Here was a way of made the concentration 

according to Manu (2013). 

a. Determine the concentration of the solution, example: 

60% 

b. Determine the total ml of the test solution to be made, 

for example: 10 ml 

c. Calculate the amount of concentrated extract (g) that 

will be used with the following formula: 

  

 

 

 

Description: 

BLE: Beluntas leaves extract. 

e: heavy Beluntas leaves extract (BLE) (gram). 

a: total volume of 10 ml both Beluntas leaves extract and 

aquadest. 

d. Then, added solvent into the concentrated extract until 

the volume reached 10 ml. 

 

The concentration used in this research made based on 

Manu (2013) as followed: 

- Concentration of 10% iodip 

EBL concentration = e/a x 100% 
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- Concentration of 20% : 2 grams of BLE + aquadest to a 

volume of 10 ml 

- Concentration of 40% : 4 grams of BLE + aquadest to a 

volume of 10 ml 

- Concentration of 60% : 6 grams of BLE + aquadest to a 

volume of 10 ml 

- Concentration of 80% : 8 grams of BLE + aquadest to a 

volume of 10 ml 

 

3.4.7. Antibacterial Test 

Antibacterial activity of Beluntas leaves extract tested 

by well diffusion method. Antibacterial sensitivity test 

processed according to Baroroh (2014) as followed: 

a. Cultures of Staphylococcus aureus inoculated in 

medium Nutrient Agar (NA), which has made four 

holes well with a cork borer. Fourth pitting holes filled 

with Beluntas leaf extract 20%, and then do the same 

thing in another petri dish to a concentration of 40%, 

60%, 80%, 10% iodips (control). 

b. Bacterial cultures incubated at 37
o
 C for 1 x 24 hours. 

c. Then the inhibition zone diameter measured To 

examine effectiveness of antibacterial. Inhibition zone 

measured by reduced the diameter of the clear zone 

with diameter holes well. 

 

For more details on measurement the diameter of 

inhibition zone can be seen in Appendix 4. Susanto, Sudrajat, 

and Ruga (2012) mentioned that the category strength 

antibacterial agents in inhibit the activity of bacteria (Table 2). 

 

Table 2. Category of antibacterial inhibition strength 
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Diameter  Strength of Inhibition  

>20 mm Very strength 

11-20 mm Strength 

6-10 mm Medium strength 

<5 mm weak 

Source: Susanto, Sudrajat dan Ruga (2012). 

 

3.5 Variables Research 

The variable measured in this research is size of 

inhibition zones diameter toward Staphylococcus aureus and 

Escherichia coli and then compare it. 

 

3.6. Data Analysis 

This research used Completely Randomized Design 

with 5 treatments and 4 replications. Data were analyzed used 

Analysis of Variance (ANOVA) with the Least Significant 

Difference test if significantly differences (Hanafiah, 2014). 

3.7. Terminology 

Antibacteri

al compound 

: Active compound that 

capable to kill or inhibit 

microbial activity. 

Extract : Concentrated extract 

obtained by extraction active 

substances of simplisisa used a 

suitable solvent 

Clear zone : Clear zone that founded 

around hole well, formed from 

reaction effect of bacterial 

inhibition. 
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Inhibition 

test  

: Test To examine width of 

inhibition zone bacteria. 

Subclinical 

mastitis 

: Udder inflammation 

disease that did not see the 

physiological symptom but can 

be observed with test CMT and 

SCC, the main caused by 

Staphylococcus aureus and 

Streptococcus agalactiae. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER IV 

RESULT AND DISCUSSION 

 

4.1 Extraction Result 

Research used simplisia of Beluntas leaves as herbal 

antibacterial. Beluntas leaves used group 1 to 3. Beluntas 

leaves aqueous extract 22 gram obtained in this research. 
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Beluntas leaves extract that obtain in form solid with dark 

green color. 

Beluntas leaves group 1-3 used in this research 

because according to Bergquist (2005) reported that the 

Beluntas leaves group 1 to 3 contained high phenol, and 

flavonoid. As mentioned by Ahmad and Gholib (2013) that 

young Beluntas leaves extract known comprises of high 

bioactive compounds as antibacterial. It is indicated that the 

young Beluntas leaves are better as herbal antibacterial than 

old leaves toward bacteria. The research about Beluntas leaves 

aqueous extract that’s mean extraction using pure water or 

aquadest as solvent. Lathifah (2008) reported that the weight 

of extract product influenced by the solvent polarity, polar 

solvents produced higher extract product weight than nonpolar 

solvents. It is indicated that aquadest is polar solvent and it is 

capable to extract polar compounds in Beluntas leaves. 

Poernomo (2001) reported that flavonoid and tannin are part of 

the polar compounds, which are contained in Beluntas leaves. 

Therefore, in this research can obtain solid extract of Beluntas 

leaves as much as 22 gram from 100 gram of simplisia, its 

appropriate with research before according to Erzad (2014) 

reported that the highest extract obtained from cherry leaves 

aqueous extract with solid extract as much as 22 gram from 

100 gram simplisia. 

 4.2 Inhibition Zone of Beluntas Leaves Aqueous Extract 

toward Staphylococcus aureus 

Inhibition zones diameters against Staphylococcus 

aureus (Table 3) which produced from Beluntas leaves 

aqueous extract in concentration of 20%, 40%, 60%, and 80%. 

 

Table 3. The average inhibition zones diameter of Beluntas 
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leaves extract on Staphylococcus aureus 

N

o. 

Tre

atment 

Inhibiti

on zones  

Diameter 

(mm) 

Description of 

strength inhibition 

category 

(Susanto, 

Sudrajat and Ruga, 

2012). 

1

. 

P0 

iodip 

4.725±

0.056
b
 

Low  

2

. 

P1 

20 % 

2.505±

0.052
a 

Low  

3

. 

P2 

40 % 

4.710±

0.06
b
 

Low  

4

. 

P3 

60% 

6.228±

0.126
c
 

Medium 

strength 

5

. 

P4 

80% 

8.193±

0.051
d
 

Medium 

strength 

Description:  Different superscript indicated that treatments 

highly significant difference (P<0.01) toward 

size of inhibition zones diameter of 
Staphylococcus aureus. 

 

Statistical analysis result (Appendix 3) showed that 
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Beluntas leaves aqueous extract in concentrations of 20% to 

80% highly significant effect (P<0.01) on formation of 

inhibition zones diameter toward Staphylococcus aureus, so 

that the results analysis continued with LSD test (in Appendix 

3). LSD analysis result showed that the concentrations of 

Beluntas leaves aqueous extract highly significant difference 

(P<0.01) against inhibition zones diameter of Staphylococcus 

aureus.  

Increasing the concentration of Beluntas leaves extract 

increased the inhibition zones diameter. Beluntas leaves 

extract 20% lower than iodips 10% on capability antibacterial 

agent, while Beluntas leaves extract 40% equal with iodips 

10% on capability antibacterial agent against Staphylococcus 

aureus. Beluntas leaves extract 60%, and 80% were more 

effective than 10% iodips. Furthermore Beluntas leaves extract 

80% showed the highest average of inhibition zone diameter 

(Figure 7). 

 

 
Figure 7. The inhibition zones diameter of Beluntas leaves 

aqueous extract toward Staphylococcus aureus. 
 

 Inhibition zone diameter indicated that the active 
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compound in Beluntas leaves can inhibit the bacteria activity. 

Nisaa’ and Darsono (2011) reported that the clear zone formed 

around the holes showed the antibacterial activity from 

Beluntas leaves is capable to inhibit the activity of 

Staphylococcus aureus. 116.38 mg flavonoid was found in 

Beluntas leaves extract (Harjosworo et al., 2010) as the 

highest antibacterial compound in it (Andarwulan et al., 2010). 

The average inhibition zones diameter resulted by Beluntas 

leaves aqueous extract toward Staphylococcus aureus (Figure 

7) with ranging 2.505 to 8.193 mm, this is more higher than 

research before according to Ardiansyah et al. (2003) reported 

that average inhibition zone diameters of Beluntas leaves 

extracted with hexan at concentration 0%, 10%, 20%, 30%, 

40%, 50%, 60%, 70%, 80%, 90% and 100% toward 

Staphylococcus aureus only ranging 4.10-5.77 mm, that is 

because hexan is non polar solvent that cannot extraction polar 

active compound from Beluntas leaves which can penetrate 

cell wall bacteria.  

 Different with research before according to Manu 

(2013) reported that Beluntas leaves ethanolic extract have 

inhibition zones diameter ranging 1.203 to 1.593 cm  toward 

Staphylococcus aureus and according to Sulistiyaningsih 

(2010) reported that Beluntas leaves extract have average 

inhibition zones diameter 1.025-1.097 cm toward 

Stapylococcus aureus. It’s because Beluntas leaves ethanolic 

extract contained active compound higher than Beluntas leaves 

aqueous extract. That is the reason that average inhibition 

zones diameter of Beluntas leaves aqueous extract lower than 

Beluntas leaves ethanolic extract. 

Susanto et al. (2012) reported that antibacterial 

activity categorized as strongest function if the diameter of 
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inhibition zones reached more than 20 mm. it will be classified 

as medium strength if the diameter of inhibition zone about 6-

10 mm and low category with inhibition zone diameter less 

than 5 mm. The results showed that, inhibition zone diameter 

of Beluntas leaves aqueous extract concentrations of 20% to 

40% and 10% iodips® categorized as low strength of 

antibacterial activity against Staphylococcus aureus, caused 

only achieved the inhabitation zones diameter about 2.505 mm 

to 4.725 mm (below 5 mm). Beluntas leaves extract 

concentration 60% and 80% categorized as medium strength 

due to inhibition zones diameter reached about 6.228 mm to 

8.193 mm. This finding indicated that Beluntas leaves extract 

with 60% and 80% aquadest solvent can inhibit the activity of 

Staphylococcus aureus. 

Mechanism of inhibition related with interaction 

between active compounds from Beluntas leaves extract with 

bacteria cell. Nuria, Faizatun and Sumantri (2009) reported 

that composition of the cell wall of gram-positive bacteria is 

not complex, so it can be penetrated by the active compound 

of Beluntas leaves extract. There are five major active 

compounds contained in Beluntas leaves extract that have role 

to inhibit bacteria growth. Chushie and Lamb (2005) reported 

that flavonoid and alkaloid interaction with bacterial cells wall 

and affecting damage cell wall bacteria. Phenol, saponin and 

tannin passed the cell walls that have been damaged by 

passive diffusion toward cell membrane. Three active 

compounds are interacting with cell membrane and affecting 

damage of permeability cell membrane (Cavalieri, Rankin, 

Harbeck, Sautter, Carter, Sharp, Ortez and Spiegel, 2005).  

Saponin and tannin penetrated cell membrane into sitoplasma 

to damage the ribosom, so that blocked of protein synthesize 
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and then affecting destruction cell (Darsana, Besung, 

Mahatmini, 2012). 

 

4.3 Inhibition Zone of Beluntas Leaves Aqueous Extract 

toward Escherichia coli 
Inhibition zones diameters against Escherichia coli 

(Table 4) which produced from Beluntas leaves aqueous 

extract in concentration of 20%, 40%, 60% and 80%. 

 

 

Table 4. The average inhibition zones diameter of Beluntas 

leaves aqueous extract on Escherichia coli 

No. 

Treatment 

Diameter of 

inhibition 

zone  (mm) 

 

Description of 

strength inhibition 

category (Susanto et 

al., 2012) 

1. P0 iodip 2.090±0.062
d
 Low 

2. P1 20 % 0.965±0.121
a 

Low  

3. P2 40 % 1.185±0.021
b
 Low  

4. P3 60% 1.708±0.095
c
 Low  

5. P4 80% 2.188±0.092
d
 Low  

Description:  Different superscript indicated treatments highly 

significant difference (P<0.01) toward size of 

inhibition zone diameter of Escherichia coli 
 

Statistical analysis result (in Appendix 3), showed that 

Beluntas leaves aqueous extract in concentrations of 20% to 

80% highly significant effect (P <0.01) on formation of 

inhibition zones diameter toward Escherichia coli, so that the 

results analysis followed by LSD test (Appendix 3). LSD 
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analysis result showed that the concentrations of Beluntas 

leaves aqueous extract highly significant difference (P<0.01) 

against inhibition zones diameter of Escherichia coli. 

Increasing the concentration of Beluntas leaves extract 

increased the inhibition zones diameter. Beluntas leaves 

aqueous extract in concentration of 20% to 80% gave smaller 

than iodips 10% on inhibition zones diameter. While Beluntas 

leaves extract 80% equal with iodips 10% in inhibited growth 

of Escherichia coli. Furthermore, Beluntas leaves extract 80% 

showed the highest average of inhibition zone diameter 

(Figure 8). 

  

 
Figure 8. The diameter of inhibition zones of Beluntas leaves 

aqueous extract toward Escherichia coli. 

 

The average of inhibition zones diameter resulted by 

Beluntas leaves aqueous extract (Figure 8) ranging 0.965 to 

2.188 mm, that is lower than result research according to 

Ardiansyah et al. (2003) reported that inhibition zone diameter 
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of reported that average inhibition zone diameters of Beluntas 

leaves extracted with hexan at concentration 0%, 10%, 20%, 

30%, 40%, 50%, 60%, 70%, 80%, 90% and 100% toward 

Escherichia coli about 3.57-5.60 mm. Hexan is non polar 

solvent which can extract non polar compound from Beluntas 

leaves. Different with aquadest is polar solvent that only can 

extract polar compound of Beluntas leaves. Cell walls of 

Escherichia coli high contain non polar compound which 

more easily can be penetrated by non polar compound of 

Beluntas leaves, so can inhibit bacteria growth more effective 

used hexan than aquadest. 

This research showed that the highest concentration of 

80% Beluntas leaves extract had the best capability to inhibit 

Escherichia coli. This is appropriate according to Ulfa (2009) 

reported that the best capability of Beluntas leaves ethanolic 

extract toward Escherichia coli was the highest concentration 

(100% of Beluntas leaves ethanolic extract). This is explaining 

that higher concentration of extract high contain of active 

compound that can inhibit bacteria growth. 

Susanto et al. (2012) reported that antibacterial 

activity categorized as antibacterial low strength if only 

reached inhibition zone diameter smaller than 5mm. The 

results showed that, inhibition zone diameter of Beluntas 

leaves aqueous extract in concentrations of 20 to 80% and 

iodips 10% categorized as low antibacterial activity against 

Escherichia coli, caused only achieved the inhibition zones 

diameter about 0.965 mm to 2.188 mm (below 5 mm). 

Furthermore, Beluntas leaves extract 80% showed as the 

highest average of inhibition zone diameter (Figure 8). 

Beluntas leaves aqueous extract produced small 

inhibition zones diameter against Escherichia coli.  Pelczar 



40 

 

and Chan (2008) reported that Escherichia coli is resistance 

bacteria against antibacterial compounds and included as 

gram-negative bacteria. Structure of the cell wall of gram-

negative bacteria plated three (multi-layer) with high lipid 

content of 11 to 22%. Lipid content in gram negative cell wall 

is non polar compound, which caused more difficult to be 

penetrated by flavonoid, alkaloid, saponin, phenol and tannin 

compound that contain in Beluntas leaves extract. Because 

five major compound in Beluntas leaves extract include polar 

compound that can be penetrated easily by polar compound 

too. 

4.4 Effectiveness Comparison of Antibacterial From 

Beluntas Leaves Aqueous Extract toward 

Staphylococcus aureus and Escherichia coli 
Effectivity of Beluntas leaves aqueous extract as 

herbal antibacterial resulted difference the inhibition zones 

diameter against two types of bacteria (Table 5). 

 
Table 5. The average inhibition zones diameter of Beluntas 

leaves extract on Staphylococcus aureus and 

Escherichia coli. 

N

o.  

Ba

cteria 

Inhibitio

n zones 

diameter (mm) 

Description of 

strength inhibition 

category (Susanto et 

al., 2012) 

1

. 

E. 

coli 

1.627
 
± 

0.501
a
 

Low 

2

. 

S. 

aureus 

5.272
 

±1.932
 b 

Medium 

strength 

Description: Different superscript indicated types of bacteria 
highly significant difference (P<0.01) toward 
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size of inhibition zones diameter. 

 
Statistical analysis result (Appendix 3), showed that 

type of bacteria give highly significant effect (P <0.01) on 

formation the inhibition zone. LSD analysis result showed that 

the different types of bacteria give highly significant 

difference (P<0.01) against inhibition zones diameter. Each 

bacterium produced different diameter of inhibition zones. 

Staphylococcus aureus produced inhibition zones diameter 

larger than Escherichia coli. Staphylococcus aureus produced 

inhibition zones diameter about 5.272±1.932
b
 mm and 

categorized as medium strength antibacterial, different with 

Escherichia coli which only produced inhibition zones 

diameter about 1.627±0.501
a
 and  categorized as weak 

strength antibacterial (Figure 9).  

 
Figure 9. The inhibition zone diameter of Beluntas leaves 

aqueous extract toward Escherichia coli and 
Staphylococcus aureus. 

 

 Type of bacteria can influence magnitude of inhibition 

zones diameter. This research showed that average inhibition 
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zones diameter of Staphylococcus aureus higher than 

Eschericia coli. That is appropriate according to Ardiansyah et 

al. (2003) reported that Beluntas leaves extracted with hexan 

at concentrations of 10%, 20%, 30%, 40%, 50%, 60% and 

70% that more sensitive antibacterial effect toward 

staphylococcus aureus than Escherichia coli. It’s related with 

cell wall structure of bacteria and penetrates of active 

compound from Beluntas extract. 

 Mechanism of inhibition related with interaction 

between active compounds from Beluntas leaves extract with 

bacteria cell.  Chuakul, Soonthornchareonnon and Wiwat 

(2012) reported that gram-positive bacteria are more 

susceptible to antibacterial compounds than gram-negative 

bacteria. It reported that inhibition zones diameter of 

Staphylococcus aureus higher than Eschericia coli.  

Pukumpuang, Thongwai and Tragoolpua (2012) reported that 

level of sensitivity of gram positive and gram negative towards 

treatment with plant extract due to differences in morphology. 

Gram-negative bacterial cell wall structure is more complex 

than the gram-positive bacteria, gram-negative bacteria so that 

the cells may not be damaged by the active compounds from 

extracted plant. It reported that inhibition zones diameter 

produced by Escherichia coli in small size. 

 Complex structure of the outer membrane of gram-

negative bacteria restrict access the active compound that 

contained in plant extract penetrate to cell membrane and 

make the Escherichia coli is more resistant to antibacterial 

(Geidam, Ambali, and Onyeyili, 2007). It reported that 

Escherichia coli more resistant against active compound of 

Beluntas leave extract than Staphylococcus aureus. As 

mentioned by Pelczar and Chan (2008) reported that the 
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structure of the cell wall of gram-negative bacteria plated three 

(multi-layer) with high lipid content of 11-22%, it make active 

compound of Beluntas leaves is difficult to access into bacteria 

cell. Komala and Ismanto (2008) reported that the lipid layer 

of the non-polar nature of the gram-negative bacteria cause 

more impenetrable by flavonoid compared with gram-positive 

bacteria, so that the inhibitory activity of the Escherichia coli 

is smaller than Staphylococcus aureus.. 

 Mechanism of Beluntas leaves extract inhibit 

bacteria growth initially with damaged the cell wall. Bacterial 

cell wall is a thick layer so that when there a shock from 

outside the cell wall remains strong to protect contained 

therein. In the opinion of Dinda (2008) reported that the 

inhibitory activity the bacteria activity due to interaction of 

phenolic compounds and their derivatives with a bacterial cell, 

wherein the phenol compound into the bacterial cell pass 

through the bacterial cell wall and cytoplasmic membrane, in a 

bacterial cell phenolic compounds cause protein denaturation 

constituent of protoplasm and damaged the bacterial cell 

cytoplasm. Nurhalimah et al. (2014) reported that tannin 

compound damage the cell membrane, so that in such 

circumstances the metabolism become inactive and can inhibit 

bacteria activity. It is reported that Beluntas leaves aqueous 

extract have capability to inhibit the growth of Staphylococcus 

aureus and Escherichia coli. 
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CHAPTER V 

CONCLUSIONS AND SUGGESTIONS 
 

5.1 Conclusion 

Based on these results it can be reported as follows: 

1. Beluntas leaves aqueous extract have capability to inhibit 

Staphylococcus aureus with average inhibition zone 

diameter ranging from 2.505 to 8.193 mm and average 

inhibition zone diameter ranging from 0.965 to 2.188 mm 

toward Escherichia coli. 

2. 40% Beluntas leaves extract and 80% are equal with 

iodips 10% to inhibit growth of Staphylococcus aureus 

(4.71±0.06 mm) and Escherichia coli (2.18±0.09 mm) 

respectively. 

3. 80% Beluntas leaves extract give best result in inhibiting 

Staphylococcus aureus and Escherichia coli. 
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4. Beluntas leaves extract were more effective as herbal 

antibacterial toward Staphylococcus aureus with average 

diameter of inhibition zones 5.272 mm compared with 

Escherichia coli which only reach diameter of inhibition 

zones 1.627 mm. 

 
5.2 Suggestions 

Based on the research recommended use Beluntas 

leaves aqueous extract in concentration of 80% as herbal 

antiseptic to teat dipping in dairy cow. Also recommended 

further research about efficacy of Beluntas leaves extract 

toward other bacteria causes subclinical mastitis. 
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Appendix 2. Measurement of inhibition zones diameter was 

produced by extracted beluntas leaves with 
aquadest 

 

 

 

According to Komala dan Ismanto (2008), explained that 

measurement of inhibition zones diameter as follows. 

 (AB-5) + (CD-5) 

           2 

Description: 

1. AB line is diameter between clear zone and well hole 

(minimum). 

2. CD  line is diameter between clear zona and well 

hole (maximum)  

3. 5 is diameter of well hole (mm) 


