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ABSTRACT

Beluntas (Pluchea indica)  is plant applied traditional medical and  fresh vegetabel. Reported essential oils consisting in beluntas to have good  antimicrobial activity. Some researchs about antimicrobial activity test from beluntas to some bacteriums has been done. But, have never been reported about examination of activity antibacteria from beluntas to bacteriums cause of diarrhea. This research done to know activity antibacteria, determines Minimum Inhibitory Concentration ( MIC) beluntas ethanol extract to two bacterium caused diarrhea are always make epidemy at tropical place, has reprasentative by Vibrio cholera and Shigella dysenteriae and value compares its the antibacteria activity with tetrasiklin antibiotic. Result of research indicates that to the same concentration of beluntas ethanol extract is shown the biggest activity to bacterium Vibrio cholera. MIC obtained is as follows : to Staphylococcus, Vibrio cholera residing in between concentration 2% - 3% and Shigella dysenteriae residing in between concentration of 65% - 66%. Value compares activity antibacteria ethanol extract to tetracyclin antibiotic at bacterium caused diarrhea is 1: 1,13 -6.

Keyword: Microbial Activity, Pluchea indica L., Shigella dysenteriae, Vibrio cholera.

INTRODUCTION 

Viral and bacterial infections can cause various diseases in humans, such as infection of the digestive tract (enteritis), which can cause diarrhea (Guyton, 1983). Diarrhea is a clinical symptom of digestive disorders of the intestine characterized by increased frequency of defecation more than usual and repetitive that accompanied the change in shape and consistency of stools become soft or liquid (Muscthler, E, 1991; Tjay, T. and K. Rahardja ,2002). 

The bacteria that cause diarrhea include Vibrio cholerae and Shigella dysenteriae. Vibrio cholerae is a gram-negative rod bacteria, which cause dehydration comma-shaped. Therefore, the treatment of diarrhea caused by bacteria is done by way of providing rehydration therapy oral rehydration salts to replace lost body fluids (Triatmodjo, 1996a). Shigella dysenteriae is a pathogenic bacterium that produces toxins that sitotoksin which could damage local tissues at the site of infection and neurotoxins or toxins that affect the nervous system (Triatmodjo, 1996b). Media suitable for the spread of Vibrio cholerae is a water and food, while Shigella dysenteriae most often occurs in direct contact (person to person). Patogenitasnya invasive, ie, epithelial cells attack the large intestine that causes cell death and resulting injuries that resulted in intestinal epithelial damage and bleeding (Triatmodjo, 1996b). Diarrhea can also be caused by a viral infection, non-pathogenic bacterial infections, as well as poisoning and food allergies (Atmosukarto, 1996). 

The process of food absorption in the small intestine will be affected by a bacterial infection. In this case, food can not be digested and directly into the large intestine and then will draw water from the intestinal wall. This condition makes the process of the intestinal transit is faster and the water is not absorbed by the colon, causing feces to become less dense forms (AF Syam, AF, 2006). 
Treatment of bacterial infections caused by antibiotic therapy is needed. A problem in the use of antibiotics is the presence of resistant bacteria. The development of resistance is accelerated by the existence of medication errors in the use of antibiotics (Triatmodjo, 1996a)

Research antimicrobial activity has been carried out on leaf beluntas (Arsdiansyah, et al., 2003). Beluntas an upright clump of plants, woody, much branched, with a tall can reach two meters that are often utilized as a fence and barrier crops in the plantations because the composition of branches meeting (SS. Syamsuhidayat and JR.Hutapea, 1991). Traditionally this plant is used as a remedy to eliminate body odor, decreased drug fever, cough medicines and antidiarrheal drugs by the people of Aceh and Madura (Heyne, 1980). But until now, research on antimicrobial activity test of the leaf beluntas against bacteria that cause diarrhea has not been done. Therefore, the need to be tested antimicrobial activity of leaf beluntas against bacteria that cause diarrhea.
 
METHODOLOGY

Materials 
Bacteria test and Growth Media: Nutrient Agar (Oxioid) to test the bacteria Vibrio cholerae (PT. Biofarma, Bandung) and MacConkey (Pronadisa) to test the bacteria Shigella dysenteriae (PT. Biofarma, Bandung). 
Chemicals 
Ethanol 95% (Brataco), ammonia (Merck), chloroform (Merck), HCl (Merck), concentrated H2SO4 (Merck), 5% KOH solution (Merck), FeCl3 (Merck), 1% gelatin (Merck), magnesium powder (Merck), amyl alcohol (Merck), ether (Merck), vanillin 10% (Merck), Lieberman Burchard reagent (Merck), reagent Mayer (Merck), preaksi Dragendorf (Merck), the antibiotic tetracycline (Merck) and distilled water.

Tools 
Tools used in this study is: A set of tools soxhklet, rotavavor, analytic scales (Dragon 204), oven (Memmert), incubator (Sakura IF-4), mikropipet volume 20-200 mL (Eppendorf), autoclave (Hirayama), and glass tool commonly used in Laboratotium Mikrobioligi and Natural Ingredients Pharmacy.


Methods 
1. Collection and determination of plants. 
2. Preparation of ethanol extract beluntas.
3. Skrinig phytochemical from the ethanol extract
beluntas.
4. Antibacterial activity of ethanol extract beluntas.
5.  Determination of minimum inhibitory concentration (MIC) of ethanol extract beluntas. 
6. Test appeal antibacterial activity.

7. Data processing.

RESULTS AND DISCUSSION

Results Collection and Determination of Plant 
Samples of crude drug beluntasdiperoleh from Lembang Bandung. The plant is used for the study of leaves. Plant Taxonomy Laboratory determinations carried Department of Biology, Faculty of Mathematics and Natural Sciences, Padjadjaran University. The results of determination showed that the plants used in research is beluntas (Pluchea indica L.). 

Extraction Results The result of maceration of 38.57 grams of crude, obtained extract as much as 7.08 grams of ethanol condensed so rendement is 18.356%. The characteristics of the ethanol extract solution beluntas is thick, sticky, smelly distinctive, reddish orange. 

Phytochemicals Screening Results

Table. 1 Results Screening Extracts Phytochemicals beluntas
	Extracts of secondary metabolites beluntas
	Ekstrak beluntas

	Alkaloid
	+

	Flavonoid
	+

	Tanin
	+

	Polifenol saponin
	+

	Saponin
	-

	Monoterpenoid dan Seskuiterpenoid
	+

	Tritepenoid
	-

	Steroid
	-

	Kuinon
	+


Description: += Detected

- = Not detected
Extract Antibacterial Activity Test Results 
Ethanol-beluntas
Test of antibacterial paktivitas beluntas leaf extract of V. cholerae and Shigella dysenteriae performed at concentrations of 10%, 25%, 50% and 75% using agar diffusion. Leaf extract activity assay results beluntas (Pluchea indica) against two bacterial tersebutdengan agar diffusion method can be seen in Table 2. 

Table 2 Test Results Antibacterial Activity of Ethanol Extracts beluntas
	Bacteria
	Concentrations 
Extract
	Test Results
Activity
	Diameter 
(cm)

	Vibrio
cholera
	10%
	+
	1.41

	
	25%
	+
	1.62

	
	50%
	+
	1.82

	
	75%
	+
	2.01

	Shigella

dysenteriae
	10%
	-
	-

	
	25%
	-
	-

	
	50%
	-
	-

	
	75%
	+
	1.49


From the data obtained can be concluded that ethanol extract of leaves beluntas a concentration of 10% already have activity against Vibrio cholerae, while the ethanol extract with a concentration of 25% beluntas just have activity against Shigella dysenteriae. Based on the results of measuring the diameter of the zone, it is known that the ethanol extract of leaves beluntas provide the greatest activity against the tested bacteria Vibrio cholerae.
Determination of Minimum Inhibitory Concentration Results (MIC) of Ethanol Extracts beluntas.

Determination of MIC dilution method was used for. MIC results are shown in Table 3.

Table 3 Test results of the Minimum Inhibitory Concentration (MIC) Leaf Extract Ethanol beluntas 

	Concentration
	B1
	Concentration
	B2

	20%
	-
	85%
	-

	15%
	-
	80%
	-

	10%
	-
	70%
	-

	9%
	-
	69%
	-

	8%
	-
	68%
	-

	7%
	-
	67%
	-

	6%
	-
	66%
	-

	5%
	-
	65%
	+

	4%
	-
	64%
	+

	3%
	-
	63%
	+

	2%
	+
	62%
	+

	1%
	+
	61%
	+


B1 = V. cholera

B2 = S.dysenteriae
(+) = No bacterial growth 
(-) = No growth 

From Table 3 above can be concluded that the MIC of ethanol extract of leaves beluntas to test the bacteria Vibrio cholerae is in the concentration range of 2-3%, whereas on the test bacterium Shigella dysenteriae in the range of 65-66%. From the data it was found that ethanol extract of leaves beluntas less effective against the bacteria Shigella dysenteriae, because it takes a great lonsentrasi extract to inhibit the growth of bacteria.

Comparative Test Results Ethanol Extract Antibacterial Activity Against Antibiotic Tetracyclines beluntas

Results determination tetracycline antibacterial activity against Vibrio cholerae and Shigella dysenteriae can be seen in Table 4.4 and Table 4.5 and Figure Appendix E. Tests were carried out on two bacteria. Antibiotic tetracycline antibiotic is selected as a comparison because the preferred drug for the treatment of diarrhea. 

Table 4.4 The Determination of  Diameter Resource Tetracycline Inhibition of Vibrio cholerae bacteria
	Type of antibacterial substances
	C (ppm)
	Log C
	Diameter 
Inhibition (mm) 


	Tetracycline  
	1,25

2,5

5,00

10,00

25,00

20,00
	0,0969

0,3970

0,6989

1,000

15,000

20,000
	14,8

16,3

18,3

21,2

24,0

26,6

	Extract of leaves beluntas
	25.000

50.000

100.000

150.000

200.000

250.000
	5,3979

4,6989

5,000

5,1760

5,3010

5,3979
	9,7

11,2

12,5

14,00

15,9

16,8


Description: hole diameter = 7 mm 
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 Figure 4.1 Graph of Tetracyclines Against Vibrio cholera


From Figure 4.1 note that the graph of the antibacterial activity of ethanol extract of the leaves beluntas showed good linearity. This can be seen dati log value of concentration which is directly proportional to diamneter resistor.
 
To get the value of comparative tests, then take one data inhibitory concentration and diameter of the ethanol extract of the leaves beluntas. Beluntas leaf ethanol extract at a concentration of 200,000 ppm produces inhibition diameter of 15.9 mm. Then the value of 15.9 substituted into the equation y = 0.611x + 14.72 as the value of y, so that the resulting value of x and antilognya is 85.3611. By using the formula test appeals, appeals values obtained beluntas antibacterial activity of ethanol extract of tetracycline for Vibrio cholerae by 1:42,6805-5. From the test value was found to have antibacterial activity of tetracycline Vibrio cholerae better than the ethanol extract of leaves beluntas

To get the value of tetracycline appeal against the bacteria Shigella dysenteriae, then made standard curve between log concentrations of tetracycline against the resulting inhibition zone diameter.
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 Figure 4.2 Graph of Tetracyclines Against Shigella dysenteriae

Table 4.5 The Determination of Diameter Resource Tetracycline Inhibition of bacteria against Shigella dysenteriae. 
	Type of antibacterial substances
	C (ppm)
	Log C
	Diameter 
Inhibition (mm) 


	Tetracycline  
	2,5

5,0

10,0

15,0

20,0

25,0
	0,3979

0,6989

1,000

1,1760

1,3010

1,3979
	10,1

11,6

12,9

13,8

14,7

15,4

	Extract of leaves beluntas
	750.000

800.000

850.000

900.000

950.000

1.000.000
	5,875061

5,90309

5,929419

5,954243

5,977724

6,0000
	13,3

15,1

16,0

17,1

18,2

19,9


From Figure 4.2 note that the graph of the antibacterial activity of ethanol extract of the leaves beluntas showed good linearity. This can be seen dati log value of concentration which is directly proportional to diamneter resistor.
 
To get the value of comparative tests, then take one data inhibitory concentration and diameter of the ethanol extract of the leaves beluntas. Beluntas leaf ethanol extract at a concentration of 800,000 ppm produces inhibition diameter of 15.1 mm against Shigella dysenteriae. Then the value of 15.1 substituted into the equation y = 5.153x + 7953 as the value of y, so that the resulting value of x and antilognya is 24.3758. By using the formula test appeals, appeals values obtained beluntas antibacterial activity of ethanol extract of tetracycline to Shigella dysenteriae at 1: 30.369 -6. From the test value was found to tetracycline has antibacterial activity against Shigella dysenteriae better than the ethanol extract of leaves beluntas. 
CONCLUSION AND RECOMMENDATION 
From the results of this study can be seen that at the same concentration of ethanol extract of leaves beluntas has antibacterial activity against the bacterium Vibrio cholerae largest. MIC data obtained are as follows: against Vibrio cholerae in between the concentration of 2% - 3%, and Shigella dysenteriae in between the concentration of 65% - 66%. Value vs antibacterial activity of ethanol extract of the leaves beluntas to tetracycline for Vibrio cholerae by 1:42,6805-5 and to Shigella dysenteriae at 1: 30.369 -6 

From the results of this study may be advisable to conduct further testing on beluntas against other bacteria that cause diarrhea. In addition, it could be advisable also to perform preclinical testing against 
SUGGESTION 

From the results of this study may be advisable to conduct further testing on beluntas against other bacteria that cause diarrhea. In addition, it could be advisable also to perform preclinical testing against the same bacteria, to develop beluntas as an alternative medicine to treat diarrhea. 
REFERENCES 

Ardiansyah, L. Nuraida and N. Andarwulan. 2003. Antimicrobial activity beluntas Leaf Extract (Pluchea indica L.) and the Stability of Activities in Various Salt concentration and pH level. Journal of Food Technology and Industry. 16 (2) :90-97. 

Atmosukarto, K. 1996. The Role of Sources of Drinking Water and Sanitation Sanitary in Combating Diarrhea in Indonesia. World Mirror of Medicine. (109): 39-41. 

Guyton, A.C. 1992. Human Physiology and Mechanism of Disease. Edition III. Translator: Andrianto. London: Medical Book Publisher EGC. things. 609. 

 Heyne, K. 1987. Useful Plants of Indonesia. Volume I. Jakarta: Agency for Forestry Research and Development. things. 1832. 
Mutschler, E. 1991. Dynamics of Drug Pharmacology and Toxicology. Edition V. Translators: Mathilda B. Widianto and Anna Setiadi Ranti. Bandung: ITB. things. 542. 

Sham, A.F. 2006. Diarrhea Diarrhea Causes and Symptoms. Tersediadi: http://www.medicastore.com/diare/penyebab_diare.htm [accessed December 18, 2008]. 

Syamsuhidayat, SS., And JR. Hutapea. 1991. Inventory of Medicinal Plants of Indonesia. Volume I. Jakarta: Ministry of Health Institute for Health Research and Development. 

Tjay, T.H. and K. Rahardja. 2002. Important Medications, Benefits, Use of, and side effects. Edition V. Jakarta: PT. Elex Media Komputindo. things. 270-281. 

Todar, K. 2009. Vibrio cholerae and Asiatic Cholera. Tersediadi: http://www.textbookofbacteriology.net/ [Accessed January 24, 2009]. 

Triatmodjo, P. 1996a. Bacterial Infections enteropathogens in Toddlers Diarrhea Patients in West Java and Patterns resistance to some antibiotics.
